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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpuU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBA3AHHBIX C MpodopueHTaruell 00yJaronmmxcs U CTUMYJIHPOBAHUEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMu M 3ajadax u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriyoaéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH Yy4eOHOro Tpoliecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJEAYyIOIee pa3BUTHE OHOJOTMUECKUX  3HAHUH,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH y4e€OHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4arouMxcs MO OCBOCHUIO COJACpXKAHHUS OMOJOrMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacmivpeHrue U yriyojieHue 3HaHWil oOydaromuxcs O XUBOM IPHUPOAE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCS K MOCIEAYIOIEMY MOJYYEHHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKHUX pPa3/esioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS TPUKIAJHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XuMuu, reorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMH, BOJIIOIMN OPraHUYECKOTO MHUpa Ha 3emIle,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCA 3HAHUS OOYYaIOMUXCsA MO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4arouMMucs: ONOJIOTHYECKUX TEOPUHN U 3aKOHOB, WIEH, MPUHLUIIOB U MPaBHI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIAAHBIX aClIEKTaX OMOJIOrM4ecKuX 3Hanuil. s
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJlcHNe  OOYYaOIUMHCS 3HAHUSAMU O  CTPYKTYPHO-(DYHKITMOHAITBHON
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS JJIsl TPOIOHKEHUSI OMOJIOTHYECKOT0 00pa3oBaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIICTIIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX HCCIICIOBAaHUAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 WH(POPMAIINIO; TMOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPYXKaloIlel NpUPOIHON cpele, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIaeMBIMU €10 MpoOJeMamMHu, METOHO0JOTHEen
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBHBIM €€ 00beKTaM U SIBJICHHSIM; (HOPMHUPOBAHHUE IKOJIOTHIECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOMIOIEHNE NpPaBUJI MOBEIEHUS B MPUPOJE, OXPAHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOIH30BAHHMS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIVBUIYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM YCIIOBUEM NPU 00YYEHUH OMOJIOTUU Ha YTIIYyOJIEHHOM YpPOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTepHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTHSI — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBs3zaHHble ¢ Ouosiorueid. 3HaueHHE OMOJIOTHMU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuii, U. I1. [1aBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromre »XuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alUu.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mniepeMeHHOW. IlmanupoBanme oskcnepumenrta. I[locTaHoBKa w
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.



JdemoHcTpanumn

Tabmuiel u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HWUY», «buomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHH OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreornenos», «buocdepa», «MeTomsl
W3y4YEHUS JKUBOW MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  O0OpyJOBaHME  JJISI  TPOBEACHUS
HaAOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHASI €IMHMIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOW M KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHSI,
xpomatorpadus, 37eKTpodope3, METOJ MEUYECHBIX aTOMOB, IudQepeHIranIbHoe
HeHTpU(PyrupoBaHre, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. llneitaen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«McTopus pa3BUTUS METOA0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTnueckas padora «/I3yueHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, pEarcHTa, y4acTUe B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIeTKU. buonorndeckue mnonaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoil Mosekynbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS



CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauus Oenkos.
buonorunyeckue pynkunu 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, [Ucaxapybl, OJUTOCaxapubl U NOJUCAXapUIbI.
O6mmii 1aH CTpoeHHss U (PU3HKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununel. ['mapodpunsHO-ruApOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYeCKUX MeMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiuementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. MecroHnaxoxaenue u ouonorndeckue ¢ynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKkpunmomuKu, npomeoMuKHu.

CrtpykTypHas Ouoisiorusi: OMoXuMHueckue M Onopu3nvecKue MCCie0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoliekyl. Mooeruposarue
CcmMpyKmypul U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnviomepnuiii ouzatin u
oOpeanuyecKull CuHme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacripeneneHre XHMUYECKUMX JJIEMEHTOB B HEKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «Bemiectsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJTBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yraeBoaoBy, «CTpoeHHEe MOJEKyJl JunuaoBy», «HyKIeHMHOBBIE KHCIIOTBI»,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KIETKH

Tunsl KIETOK: JyKapuoTHYecKas U HpokapuoTudeckas. CTpyKTypHO-
(G yHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecTO 1 pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIM (NMIEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3omb. [luTockener. [IBmxenue nurormiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (YyHKIIMM MUTOXOHApUH u Tactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Mukpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyooukamu. Momopuvie b6eaxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti obonouku 6 mumose. AHoephviil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).



JdemoHcTpanumn

IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmunbel u cxembl: «CTpoeHHE HYKApUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHHWEe  pacTUTeNbHOW  KIeTKu», «CTpoeHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKONU KIICTKI.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpTaHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOpaHBI».

JlabopaTtopHas padora «lccnenoBaHue IuiasMoiiM3a M JeIuia3Moiin3a B
PACTUTEILHBIX KIETKAaX).

IpakTnueckass  padora  «l3ydyeHwe  JOBWIKEHUS  IUTOIIA3MBl B
PaCTUTENBHBIX KIETKaX».

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(QHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecredyeHne KieTku: mnpeppamenne ATD B
oOMeHHBbIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DPepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliiecce
doTocunTe3a. CreroBas u TeMHOBas (pa3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (QoTOCHMHTE3a. BnusHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepUH, >KeIe300aKTepuHu, CEepoOaKTEpHH, BOJOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Otarnbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE



dbochopunupoBanue. OHepeusi membpannozo 2epadueHma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTUYECKU 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6GopynoBaHuEe: CBETOBOM MHKPOCKOI, O0OPYIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydueHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alusa e€é B KJIeTKe

Peakunn MarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpPUYHOTO cUHTe3a. Peanuzarus HacienacTBeHHOM nHpopMmanuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanel. Yuactue TpancnoptHeix PHK B 6uocunaTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoT. Perynsius akTUBHOCTHM T€HOB y MpokapuoT. ['mmote3a
onepoHa (®. XKako0, XK. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — HekieTounbie GOpMBI )KU3HU U 00IMTraTHBIC Napa3uThl. CTpoeHHUe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi dyenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.



Buoungopmamuxa: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie pynxyuu d6eaxos. Cnocobwvl 00cmasKu 1eKapcms.

JdemoHcTpanuun

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUI.

Tabmuipl u cxembl: «buocunTte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbII MUK KJICTKHU

Knerounsrii uuki, ero mnepuonbl u perymsauus. Wartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKkarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKHI) MEPUOIbI HHTEP(A3BI.

Marpuunsiii cunre3 JHK — perukanums. [Ipuaiunsr perumkanuu JIHK:
KOMIUIEMEHTApPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUIiougHeli u
rarylouIHBIA ~ HAO0OpbI  XpoMocoM. ['oMojoruuHbie XpomocoMbl. [losoBbIe
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CTraguM MHTO3a W TPOUCXOASIIME B HUX

nporecchl. Tunbsl Muto3a. KapruokuHes W 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTHYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTOuHas
rudeb — arorTo3.

Knerounoe smpo, Xpomocombl, (yHKIMOHAJIbHAS T€HOMHUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
K1emKay» — ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «MuTo3», «CTtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaTsl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlabopaTopHasi padora «3yuyeHnne XpOMOCOM Ha TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHIMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OIHOKIJIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.



OcoOEHHOCTM  CTpPOEHUS M JKU3HEACSATENBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TIpHOBbI, OJHOKJIETOYHBIE
BOJOPOCHH, APYrue NpoTUCTh. KoJIOHNanbHbIE OPraHU3MBI.

B3aumocBa3p 4acTeld MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTesbHAas,
MOKPOBHAs, MPOBOASIIAs, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHM XKMBOTHBIX M 4e€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COEIMHUTENbHAs, MbllIeYHas, HepBHas. OCOOEHHOCTHM CTpOEHUS, (PYHKIUN H
PACIIONIOKEHHS TKAaHEN B OpraHax dKUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX WBOTHbIX. HapyXHbIi1 U BHyTpeHHUU ckener. CTpoeHue u
THUIIbI COEIMHEHUST KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHME  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amM&0OoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONU3MBl M HACTUU. JIBM)KEHHME MHOI'OKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblIleyHas cuctema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mNuIIeBapeHre. [IuTaHue IMO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBAPUTEIBbHOrO TpakTa. [IumeBapurensHbpie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB Uepe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeiapHas MOBEPXHOCTD.
XKabepHoe u néroynoe npixaHue. JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MIIeKoNUTatomuX. Perymsmus npixanus. JpixatenbHble 00BEMBIL.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y XKUBOTHBIX. KpoBeHOCHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpaleHus. OBOJIOINMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwiagenenue y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. OuibTpanus,



ceKkpenusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl PaObOThl OPTaHOB BbIJECICHHUS.
CBs3b MOJOCTH TENA C KPOBEHOCHOW M BBIICIIUTENIBHONW cucTeMamMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue um (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3ammTa y OpraHu3mMoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii W TUCTHl MPOCTEUINUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABIL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. UMmyHHas cucrema uenoBeka. Kietounslili u
IYMOpPaJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M npuoOpeTeéHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a001€BaHU.

Pazgpaxkxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymanus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIEeNbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KHUBOTHBIX. OTIEedBl TOJOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pedrexc u
peduexkTopHas nyra. bezycioBHbIe U yciI0BHbBIE pe(IeKChI.

I'ymopanpHas peryisauus U 3HIOKPUHHAs CUCTEMa >KUBOTHBIX M 4YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlelMcTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM UM SHIOKpUHHOM cucteMm. ['unoramamo-runodusapHas
cucTeMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBios.

TaGauubr u cxembl: «OIHOKJIETOUHBIE BOXOPOCIN», «MHOTOKIETOUHbIE
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PACTEHHI,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucremay», «JlpixareinbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «IJHJIOKpPUHHAs cuctema», «CTpoeHHE MBIIIIBDY,
«IMMyHHUTETY, «KuI1e4Honoa0CTHRIE, «Cxema  TIATaHUS  PaACTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOo€HUE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema



npecMbikaronuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonurtaromux», «HepBHas cuctema denoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKpPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHUl pa3HBIX OTIENOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmania u OeJIKOB Mo [elcTBUEM (PepMEHTOB, 000pyA0BaHUE NS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPECHHIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KineTkW, Wiau ramersl. Meiio3. Craauu
Meno3za. [ToBegenne xpomocom B mMeno3e. Kpoccunrosep. buonornyecknii CMbICI
Mel03a M TOJIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Hl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. COCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modeau mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJICHUS MIICKOMUTAIONIUX. 3apOJbIIIEBhIE JIMCTKU
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka IUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aUMOJICUCTBUI TE€HOB. BiusgHME Ha >MOPHUOHAIBHOE PAa3BUTHE PaA3IMYHBIX
(aKTOpOB OKpYKAalOIIEeH Cpeibl.



Poct u pasButue xuBOTHBIX. I[locTomOpuoHanbHblii nepuon. llpsamoe wu
HempsiMmoe  pas3BuTue. PaszButne ¢ meramopdo3oM y O€ClO3BOHOYHBIX H
MMO3BOHOYHBIX JKUBOTHBIX. DBHOJOrHMYecKOoe€ 3HAYECHHE MPSIMOTO U HEMPSIMOro
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PEryJslUN POCTa KUBOTHBIX U yeroBeka. CTauu MOCTIMOPUOHAILHOTO Pa3BUTHS
y )KUBOTHBIX U 4esioBeKa. [lepnoapl onToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM 1LMKiIe pactenuil. OOpa3oBaHue crop B Ipolecce Menosa.
I'ametorene3 y pacreHuid. OTmJIOAOTBOPEHUME U Pa3BUTHUE PACTUTEIbHBIX
opraHu3MoB. J[BoilHOe OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBanue u
pa3BUTHUE CEMEHHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. [Ineman.

Tabmumel 1 cxeMmbl: «BereratuBHoe pasMHOXKeHHE», «Tumbel OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE IBIJICHBI»,
«Pa3MHOXeHMEe TUAPBDY, «Mehosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HEmpsiMoe pa3BuTue», «Pa3BuTue Mailckoro xykay», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHuEe CeMsIH OJHOJOJIBHBIX U JBYAOJIBHBIX pAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
MaropOTHUKA», « KU3HEHHBIN [IUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKICTOK |
CIEpMaTO30M0B, MOAENb « LUK pa3BUTHUS JIATYIIKI.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIPENapaTax».

IIpakTnueckass padora «BbiABIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB pPAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJEeICTBEHHOCTH M HM3MEHYUBOCTH
OPraHuU3MoOB

Uctopust craHoOBIEeHHUST W pa3BUTHUS TEHETHMKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbriosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.



OCHOBHBIE TEHETUYECKHE MTOHATHSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJIBTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YNCTASI JIMHUS, THOPUIbL, TEHOTHII, (PEHOTHII.
OCHOBHBIE ~ METOAbl ~ T€HETUKH: TUOPUAOJIOTUYECKUN,  LUTOJOTMUECKHH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuuel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlabopaTopHas pabora «J/lpo3oduna kKak OOBEKT TE€HETHUUYECKUX

UICCIIEIOBAaHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mennaens — 3aKoH

eauHooOpasusi rTuOpUI0B MepBoro mokosiaeHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclleIUieHus: MpU3HaKoB. L[lUTomormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanuzupyroniee ckpeunpanue. [IpoMexyTouHbIN xapakTep HacIeIOBAHUA.
Pacuiemnienrie npu3HaKoB MIPU HEMTOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAcJEeOBaHUA  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUTIHOTO
CKpELIMBAHUS.

CuermienHoe HacienoBanue rnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HACJEJOBaHUE TI'€HOB, HApyUIEHUE CUEIUICHHS MEXAY TeéHaMu. XPOMOCOMHas
TEOpPHsI HACIEICTBEHHOCTH.

I'enetnka noja. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne Npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [inerorponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneicTBHE HEAUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPa3BUTHSA PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPONS U
W3MECHEHHS HACJICICTBEHHON MH(OPMAITUU B TIOKOJICHUSAX KIETOK U OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.



Tabmuuel u cxembl: «llepBbiii 1 BTOpOil 3akoHbI MeHaens», « TpeTuil 3akoH
Mengaens», «AHaIM3UpYIOLIEE CKpelMBaHue», «HemomHoe aOMUHHpOBaHUEY,
«CuernjieHHoe HacjleoBaHUWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,
«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBDY,
«MHOXECTBEHHBIN ajIenu3M», «B3anumMo1eiCTBHE TE€HOBY.

O6GopynoBaHue: MoOJEIb JJISI JEMOHCTPAllUM 3aKOHOB eIuHOO0Opa3us
rUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS TMPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHA HE3aBUCUMOTO HACJIEAOBAaHMS TPU3HAKOB, MOJIEIb IS
JEMOHCTpAallMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «Jlpo3oduar.

IIpakTuueckass padora «M3yueHwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIIC/ICTBEHHAS! U HACIIC/ICTBEHHAS.

MoaudukanuonHass U3MEHUYMBOCTb. Ponb cpeasl B (HOpMUPOBAHHUH
MoauUKaMOHHON M3MeHunBocTU. Hopma peakiuu mpusHaka. BapuanmoHHBIM
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHUYHUBOCTH.

I'enoTnMUeckass N3MEHUYUBOCTh. CBONCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTHTIHYECKO M3MEHYHMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TIPoOlleCC — OCHOBa
KOMOWHATHBHOU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TeHEeTHYECKOr0 Pa3HOOOpa3us B Mpeesiax OJTHOTO BU/A.

MyTranuoHHass HM3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLUPOBaHHbIE MyTaluu. SnepHble U
uurToruiazMaTuyeckue myrtanuu. CoMaTH4YecKHe W MOojoBble MyTanuu. [IpuynHb
BO3HMKHOBEHUs MyTauuil. MyTareHpl W WX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX pPANIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYUMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX ¢Hakmopos 8
HACIe008aAHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUIHAKOB ) OP2AHUSMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuios.



Tabmuipt u  cxembl: «Buasl u3MeHuUMBOCTHY», «MoaudukaruoHHas
W3MEHUYHUBOCTH, «KombuHaTuBHas U3MEHUYHUBOCTH, «Meriosy,
«OnnonoTBopeHuey, «I eHernueckue 3a0o0ieBaHus YenoBekay, « Buabpl MmyTanmiiy.

O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUUBOCTH. I[locTpoeHHEe BapuallMOHHOTO pslla W
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtamuu y J1po3oduibl (Ha TOTOBBIX
MUKpOTMpenapaTax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa. MeToabl  M3YYEHHMs] TEHETMKH  4YEJOBEKAa: T'E€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, ATOT€HETUYECKUH, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMeHHOE ompeaesIeHUe TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEapacioIOKEHHOCTHIO.
3HaueHUE MEIMIMHCKOW T'€HETHKU B MPEIOTBPALIEHUU U JEYECHUU F€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
kJeTkU. [[oHATHE «TE€HETUYECKOro rpys3a». ITUYECKHE ACHEKThbl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUecCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKPY’KaroIei cpebl. | eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl M3YUEHUS TCHETHKU
qenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas pa6ora «CocTaBlieHHE U aHAIN3 POJTOCIOBHONY.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKamusi U CEJeKUUA. 3apOXKICHHE CEJeKUUH U JIOMECTHKALUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpoJaa, IMTaMM. 3aKOH TOMOJIOTMYECKHUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHuumBoctTHh H. WM. BaBuioBa, ero 3HadyeHue id
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUAYaIbHBIMN. Ortansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctrwiTanne



npousBoauTened mo moromMcTBy. OTOOp MO TE€HOTUIY C TOMOUIBIO OLEHKH
(eHoTHMIa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomolnbto aHanusza JIHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKIMOHHOW  padoThI.
PannanioOHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTallUi y KyJbTYpPHBIX
¢opm opranuzmoB. Mcnonb3oBaHHE TE€HOMHOTO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHanTHBIX JIHK 111 moigyyeHus: HCX0IHOTO MaTepHalia sl CEeIEKINH.

[lonyuenne MTOJIUTIIIONIOB. BuyTtpuBunosas ruopuIn3aIus.
bnuskopoacTBeHHOE — CKpellMBaHWe, ~WiaM  uMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecruoaus
MEXBUAOBBIX THOPUAOB. JJOCTHIKEHHSI CENIEKIIMN PACTEHUN U KUBOTHBIX. «3enénast
DesonoYUsLy.

CoxpaHeHre U U3y4EHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JOUKUX  pOAMYEH 1 CO3JaHMsl  HOBBIX COPTOB U THOPHUJIIOB
CEIIbCKOXO3MCTBEHHBIX KYNbTYp. H3yuenue, coxpaneHue u ynpaejieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHblX MmexHoL02UlI.

JdeMoHCcTpamuun

[Toptpeter: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSOB B HACIEACTBEHHOW H3MEHUYHBOCTHY,
«Metopsbl cenexkuuny, «OtaanéaHas rudopuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHune copTOB KyJbTYPHBIX PACTCHUHN U MOPOJ
JOMAITHUX KUBOTHBIX.

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHHS CEJICKIIMHM pPACTEHUM U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0TMs ¥ CHHTeTHYeCKAs OMOJIOTUst

OOBEKTHI, HMCTHOJB3YEeMblE B OMOTEXHOJOTHH, — KIETOYHBIE W TKAaHEBHIC
KYJIBTYPBHI, MHKPOOPTaHU3MBI, 170. XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMONyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeMe. MukpoOuonoruueckuii cuHte3. OOBEKTbl MHUKPOOHOJIOTHYECKHUX
texHosorui. [IponsBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIIHUECS B MIPUPO/Ie OMOCUHTETUUECKHUE MTYTH.

Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3ALUS U COMATUYECKHUI
smOpuorene3. lcnosnb3oBaHWe TaljIONAOB B CEJICKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonb3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHbBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
SUIEKJIETOK U KIOHUPOBAHHME >KMBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300p08IeHUsl, KYIbMUSUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbMYP.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomouHantHblx JHK. Cozoanue mpanceennwvix opeanuzmos.
JlocTvKeHMsT W TMEePCHEKTUBBI  XPOMOCOMHOM U TEHHOM  MHXEHEPUH.
DKOJIOTHYECKHUE B ITHUECKHE MPOOJIEMbI TeHHOW WHXKCHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas menununaa. [THP-
TUMarHocTuka. MeTaboJOMHBIN aHainu3, TEHOIICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBEKa I OIEHKU COCTOSIHUSI €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTUH TPEXMEpPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJIbI0 OOecredyeHus KOMOWHUPOBAHHOU
3ammThl 0T Bo3Oymuteneir OPBU, ycTaHoBiIeHHE MOJICKYJSIPHBIX MEXaHHU3MOB
dbyakuronupoBanuss PHK-comep:kammx BHPYCOB, BBI3BIBAIOIIUX O0CO0O OMACHBIC
3a00J1eBaHUS YEIIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuu

Tabmutel u cxemsl: «lcmonp3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHass nHkeHepus», «l eHHast HHKEHEPU.

JlaGopaTopHas padora «3ydyeHre 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJIEHHH B
OuoJIOruu

OpomouronHas teopus Y. [lapBuHa. [Ipennocbuikm BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.



JIBrKy1ue cuibl 3Bosronry BU0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHUS OpraHM3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnein, /. K.
benses.

Tabmumelt u  cxembl: «Cuctema xuBod mpupoasl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpucrocoOJieHnid y pacTeHuid W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHuey», «lloponbl romybeit», «MHorooOpasue KylabTYpHBIX (GopM
KammycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIONMS U €€ pe3yJIbTaThl

[Monynsuus Kak 3leMEHTapHasl €aUHULIA 3BONMIOLNH. COBpPEMEHHBIE METOBI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnomnyisiuuii. M3MeHnenwue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHbIle (PaKTOphl (IBMKYIIME CHWIIBI) HBOMIONMH. MYyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [JIpeiid TreHOB — ciydyailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatensl. Jgpgexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYecKo20
pasnoobpasus: npuyunsl u cieocmsus. llposenenue spgpekma Opeiigha 2erog 6
borvuwux U Mmanvlx  nonynAyusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWNA, CTAOWIM3HPYIOMUH,  pa3pbIBAIONIN
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpUCHOCOONEHWH y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl nmpucnocoOaeHnuid y opranu3mMoB: Mop(hOIorudecKue,
dusmonornueckue,  OUMOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
IIPUCTIIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOMIOLMHU. M3omsauust — kimoueBor (akTop BuaooOpazoBanus. Ilytn u
CrocoObl BU1000pa30BaHUs: aJIoONaTpruuecKoe (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnAU3AIIMS,
rubpuanzanus). JmuTeabHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMOHHOW OWOJOrMM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuonHas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyine
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M30JSAIUs MONYJSAUA CeBaHCKON (openny,
«'eorpaduyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM W JTMCTBEHHUIIBI
naypckoi», «IlonmynsiroHHbIE BOJIHBI YUCICHHOCTH XUIIHUKOB U XKEPTB», «Cxema
JEUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«npycTpruanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonornueckue anantanuny», «lIpucrnocoOIeHHOCTh OpraHu3smMoB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «IJKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHUHUI,
«ITonmurmonasl pactenuit», «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHWl ONWM3KUX BHUIOB, OOpPa30BaBIINUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOE€H OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: 3Boyirouuu. llepexonHpie QopMbl M (QUIOrE€HETHYECKHE  PsJIbI
OpraHU3MOB.



buoreorpadguueckre Metonapl uzydeHus 3Boonuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bumibi-
SHJEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METObl H3yUECHHUS
ABOMIONMH. ['€HEeTHYeCKre MEXaHM3Mbl JBOJIIOIMA OHTOTEHE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBICE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJOIUU. [IpuHyun cmenvl YyHKYULL.
HeobGpatumocTs 3Bostoniuu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnoduter»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukTh»y, «HauanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIWMIIaH3e», «l JTaBHbBIE
HaNPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilponcxoxaenne u pa3BuTHE )KU3HU HA 3eMJie

HayuHple THUMOTE3bl TPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannanuanw, JI. [Tactepa. [Ipoucxoxnenue sKU3HU U aCTPOOUOIIOTUSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHoMepoB. KoamepBatHas runore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonjaeitHa, reHeThuYecKasi TuroTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.



HUcropus 3emmmn u Meronel €€ wu3ydeHus. VICkomaeMble OpraHUYECKHE
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIOTHAA
rE€OXPOHOJIOTHS. [ €0XpOHOIOrHYeCcKas IKala: 30HbI, 3pPbl, IEPUOMBI, JITOXH.

Havanpnble stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOMIOLMUA
MEPBBIX KIETOK. DBOMIONUS MeTabonu3Ma. BO3HHMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOKACHHUE
BUpycOB. IIponcxokIeHrue MHOTOKIETOYHBIX OpraHu3MoB. BoO3HHMKHOBEHUE
OCHOBHBIX DY MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apoMop(do3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIONHUU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3BI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMMUX U
ntull. [lpuxmun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIOrM4eckux mpoueccoB. llosiBneHWe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenusi 6nopazHoodpas3us Ha 3emie.

CoBpeMeHHasi cUCTeMa OpraHuyeckoro mupa. [IpuHIunsl Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Hoptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . 1. Meunukos, A. U.
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpny,
«JTambl  HEOpPraHMYecKoW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKaJIay,
«HavanbHble 3Tanbel OpraHUYecKoil 3BomronuNy, «Cxema o0pa3oBaHHs IYKapHOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «PunnoputTh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpocHny, «Mxu», «llanopoTHukmn», «l 0jl0OCEMEHHBIE



pactenusi», «Opra"bl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBurue XKU3HU B NPOTEPO30MCKON dpey, «Pa3BuTHE KU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJEeThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass  padora «MoaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOr0 CHHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepey.

JlaboparopHass padora «/3yueHuMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUH.

CX0ACTBO YeNoBEKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBegeHueckre. OTIM4mus 4enaoBeKa OT )KUBOTHBIX. [IpAMoOXokaeHre U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIC CTaaWM aHTPOIMOTEHe3a. PaHHWE 4YemoBEKOOOpa3HbIE O00E3bSHBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEPTaIbCKUI



KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaneoreneTuka v najneoreHOMHUKA.

DBOJNIOLHUS COBPEMEHHOr0 4esnoBeKa. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTalnMoHHBIM Tpoliecc W mojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilondarue o pace. boaplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBo  dyenoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocoONeHHOCTh YeloBeKa K pa3HbIM YCJIOBUSIM OKpYXKarouleld cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnueckol  (OMOJOTrHYECKOM)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJI0BECUECKUX TMOMYyNIsiLUi. buocoluanbHble MCCIEAOBAHUS MPUPOABLI UEIOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIOTMYECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT dYeloBeKa U CKEJeT IIHUMITaH3ey,
«PynMMEHTHI ¥ aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblii»y, «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIBD,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndeckuMu U OUOJIEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeIIOBEKa,
doTorpadum HaXOJOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJICIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTuueckas padora «/3yueHre SKOJIOrMUECKUX aJanTaluil YeI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi



3apoxkJieHue W pa3BuUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3amaun
3K0JIOTUU. CBSI3b 3KOJIOTUU C JPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIeh cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00AIBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW I YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTUYECKOMN KYIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

[Moptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojornyeckux Qakropos. Ilpasmio munumyma (K.
Mnpenrens, 0. JIubux). TosnepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
doTonepruoanu3M.

Temmepatypa Kak »dKoJoTHUeCKHi ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3msl. [loMkunoTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHun K
MoJJIep )KaHui0 BoJHOTO OanaHca. Kiaccudukamus pacTeHUN MO OTHOMICHHIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHU3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTU cpea o0uTaHus oOpraHu3MoB. lIpucnocoOiieHust OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.



XKuznennsle (opmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
XKusznennsie HOpMbI pacTEHUM: JepEBbsl, KYCTAPHUKH, KYCTAPHUYKHU, MHOTOJICTHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhI. Bunel OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, CUMOK03 U ero ¢opmel. [lapasutusMm, xoomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIE 3>KHUBOTHBIEY», «DU3HOIOTHYECKHUE aJanTaliuu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOBY», «bBHOJOTUYECKHUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutusm», «Konkypenmus», «CuMOno3y,
«KomMeHcannzmy.

O6opynoBanue: repbapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOapri U KOJUIEKIIMH TETIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHIl U 3BEpeH, repOapuu
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUHW M JKUBOTHBIX, OO0JaJa0IMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISIBICHHE TPUCIIOCOOICHHN OpPraHMu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISALHUU. [lonynsamust ~ Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3NYECKUX OaphEPOB U



0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuii. OCHOBHBIE TIOKA3aTEeNW TMOMYJSLMUU: YHUCICHHOCTb, ILJIOTHOCTb,
BO3pacTHasi M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, NPUPOCT, TEMI pOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuKa monmysisauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMHUKA NONyJsiiud. KpuBbie pocTa YUCIEHHOCTH MOMYJISIINH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb 3Kojornueckon Humu Jx.M. XarunmHcoHa. Pa3Mepsl 3KOJIOrMYeCcKOu
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buomormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«lIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PAaCCETICHUIO.

Tema 9. Dxkosorusi coo01ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kak OTKpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U MBI B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeM  DKOCHUCTEMBI.  buomacca W MOPOIYKIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpasneHnHsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuH. llepBuuHble M
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUSA Ha



cykneccun. Knnmakcnoe coobmiectBo. bruopasnooOpasue u moiaHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[Ipuponubie 3KOCUCTEMBI. DKocucmemsbl 03€p u pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggekma u 6udo8-30uhpukamopos (Kirouesvlx
8U008) 8 yHKYUoOHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHW3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2AHUBMEHHOM, NORYJIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKocHCcTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3IKocucTeMe», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHUIA YHUCET»,
«JKonoruyeckas mupamuyia OroMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoosakocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUICKITUHM HACEKOMBIX, Yy4elia MTUIl |
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMYy (Ha TMOJie WId B TEIUIUYHOE
XO3SIUCTBO)».



Tema 10. buocgdepa — riiodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas o0ojouka 3eMiiHM, T/€ CYIIECTBYET WU
cylllecTBOBaja ku3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepsl u e€ coctan. 2Kupoe
BeIIECTBO Onocepsl U ero PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOoCTH OHOChephbl Kak
rJ100aIbHOM 3KocHucTeMbl. J{MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B 6uocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Ouome. OCHOBHBIE OUOMBI CYIIIU:
TYHJIpa, XBOWHbIE JIeCa, CMEUIaHHBIE U IIMPOKOJIIMCTBEHHBIE JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

CtpykTypa u GyHKIHS KUBBIX CUCTEM, OLIEHKAa UX PECYPCHOT0O MOTEHIINANIa U
ounochepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepoma B mpupozae», «KpyroBopor kuciopoma B MpUpOJIE»,
«KpyroBopoT Boabl B mpupojae», «OcHoBHbIe OMOMBI cymny, «Knumarudeckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemannasiii jecy», «I1IUpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KpU3UChI M WX TNpUYMHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arps3Henue Bo3AymIHON cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. I3MeHeHne Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIA M KUBOTHBIA MuUp. OXxpaHa
PACTUTENBHOIO W KMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300JI0TMYECKUE TTAPKU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBDIL.
PanmoHanpHOE ~ TPUPOJONOJIB30BAHHME U COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECCKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowelt u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.



Hayuonanonuvie ungopmayuonusvie cucmemsi, odecneuusaowue O00CMyn K
ungopmayuu no  cocmoAHuld OMOENbHLIX U008 U okocucmem. (OcHOBb
IKopeabunumayuyu dKkocucmem u cnocob6o8 6O60pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHncTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue 1ouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MoAeNn yIpaBIIeMOro MUPay.
O6opynoBanue: Qotorpaguu oxpaHsSE€MbIX pacTeHUM M KUBOTHBIX KpacHoii
kHUTr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

IlesieBbie OpHEHTHPBI Pe3yJIHTATOB BOCIIMTAHUS HA YPOBHE CPeIHEro

o01rero od0pasoBaHus.

IlesieBble OpUEHTHPBI

I'paxxnanckoe BociuTanue

OcCoO3HaHHO BbIpaXKarOIIUN CBOK POCCUMCKYIO IPaKJaHCKYIO PUHAAJIEAKHOCTh
(MI€HTUYHOCTH) B MOJTUKYJIBTYPHOM, MHOTOHAIIMOHATIBHOM U
MHOT'OKOH()ECCHOHAIIBHOM POCCUHCKOM OOLIECTBE, B MUPOBOM COOOIIECTBE.

Co3Haronuii CBOE €IUHCTBO ¢ HApOJI0M Poccuu Kak MCTOYHUKOM BJIACTH U
CyOBEKTOM THICSYEJIETHEN POCCUICKON TOCYIapCTBEHHOCTH, ¢ Poccuiickum
roCcyJapCTBOM, OTBETCTBEHHOCTD 3a €r0 Pa3BUTHUE B HACTOSIIEM U OyayIleM Ha
OCHOBE UCTOPHUYECKOTO MPOCBEIICHUS, CHOPMUPOBAHHOT'O POCCUUCKOTO
HAI[MOHAJIBHOT'O UCTOPUYECKOTO CO3ZHAHMUS.

[IposiBisrOIINi TOTOBHOCTH K 3aIuTe POIMHBI, ClIOCOOHBII
apryMEHTUPOBAHHO OTCTaMBATh CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccuu u
Poccuiickoro rocygapctBa, COXpaHsTh U 3alIUIIATH HCTOPUUYECKYIO MIPABIY.

OpueHTHPOBaHHBIN Ha aKTUBHOE TPAXAAHCKOE YJacTHE HAa OCHOBE YBaKCHUS
3aKOHA M MPABOMOPSIKA, MPAB U CBOOO] COTpakIaH.

OCO03HaHHO | JICSITEIHHO BRIPAKAIOIINN HEMIPUATHE JTI000H TUCKPUMHUHAILIMH 110
COIMAJIbHBIM, HAIIMOHAIBHBIM, PACOBBIM, PEJIUTHO3HBIM IIPU3HAKAM,
MPOSIBJICHU N SKCTPEMHU3Ma, TEPPOpU3Ma, KOPPYIIIUHA, aHTUTOCYAAPCTBEHHOM
JIeSITETLHOCTH.

OO6umaaromuii OIBITOM TPAXAAHCKON COMATBHO 3HAYMMOM eI TeTbHOCTH (B
YYEHUUECKOM CaMOYIIPABICHUH, BOJIOHTEPCKOM JIBUKEHHUH, IKOJIOTUYECKUX,
BOCHHO-TIATPUOTUYECKHUX U JIp. OObEIUHEHUSX, AKIUIX, IPOTPaAMMax).

IIaTpuoTnyeckoe BOCIMTAHKE

Bripaxkaromuii CBOX HallMOHAIBHYI0, STHUYECKYIO TPUHAIC)KHOCTD,
MIPUBEPAKEHHOCTh K POJTHOM KYJbTYpE, JIIOOOBH K CBOEMY HAPOY.

Co3Haromuii NpU4acTHOCTh K MHOTOHAIIMOHAJIBHOMY Hapoay Poccuiickoi




®enepannu, Poccuiickomy OTeuecTBy, POCCUHUCKYIO KYJIBTYPHYIO
WJICHTUYHOCTb.

[TposiBnstOIINi IEITEIPHOE IECHHOCTHOE OTHOLIEHUE K UCTOPUYECKOMY U
KYyJIbTYPHOMY HacCJEIUI0 CBOETO U IPYyTuX HapoaoB Poccuu, Tpaguuusm,
Mpa3gHUKaM, MaMATHUKaM HApOJ0B, MPOXKUBAIOIINX B POAHON CTPAHE —
Poccumn.

[IposBnsitonnii yBaKeHHE K COOTEUECTBEHHUKAM, IMPOKUBAIOIIUM 32 PYyOEkKOM,
NOJJIEPKUBAKOLIMI UX MTPaBa, 3alIUTy UX NHTEPECOB B COXPAaHEHUH POCCUNUCKOMN
KyJIbTYPHOU UJIEHTUYHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE

[IposiBnsirOmIMi MPUBEPKEHHOCTh TPAJULIUOHHBIM IyXOBHO-HPABCTBEHHBIM
LHEHHOCTSIM, KyJIbTYype Hapoa0B Poccuu ¢ ydéTOM MUPOBO33PEHUYECKOTO,
HallMOHAJIBHOT0, KOH(PECCUOHAIILHOTO CaMOONPEEIICHUSI.

JIeNCTBYIOIIMI U OLIEHUBAIOIINN CBOE MOBEIECHUE U MOCTYNKH, IOBEJCHUE U
MIOCTYIIKH APYTHUX JIFOJEH C MO3UIUNA TPAAUIIMOHHBIX POCCUUCKUX AYXOBHO-
HPABCTBEHHBIX IEHHOCTEN X HOPM C OCO3HAHUEM IOCIIEACTBUN MMOCTYIIKOB,
JESITEIIbHO BBIPAYKAOIIUNA HENPUATHE AaHTUTYMAHHBIX U ACOLUAITBHBIX
MTOCTYIIKOB, ITOBEACHUS, MPOTUBOPEYAIUX 3TUM LIEHHOCTSIM.

[IposiBnsrOmNN YBaXKEHUE K KU3HU U JOCTOMHCTBY Ka)KJI0I'0 YEJIOBEKA,
cB00O0JIE MUPOBO33PEHUECKOTO BBIOOPA U CAMOOTIPEIEICHHS, K TPEICTaBUTEISIM
Pa3IMYHBIX 3THUYECKUX TPYIIN, PEJIMTUI HapoaoB Poccuu, UX HallMOHAIbHOMY
JIOCTOMHCTBY M PEJIUTHO3HBIM YyBCTBAM C YYETOM COOITIOACHUS
KOHCTHUTYIIMOHHBIX MPaB U CBOOOJT BCEX TPaXaaH.

[TornMaromuii U AEATEIbHO BBIPAXKAOIIMNA IEHHOCTh MEKHAIIMOHAIIBHOTO,
MEXKPEIUTHO3HOTO COTJIACHS JTI0JIei, HapoaoB B Poccuu, criocoOHBIN BeCTH
JTAAJIOT C JIIOJIbMH Pa3HbIX HAIMOHAIbHOCTEHN, OTHOIICHUS K PEJIUTUH U
PEIUTHO3HOMN IPUHAIC)KHOCTH, HAXOUTh OOIIUE eI U COTPYIHUYATD JIJIS UX
JIOCTHKCHUSI.

OpueHTUpOBaHHBIN HA CO3/1aHUE YCTOMUYMBOI CEMbU Ha OCHOBE POCCUMUCKUX
TPaAUIMOHHBIX CEMEHHBIX IIEHHOCTEH; MOHUMAaHUs Opaka Kak cOr03a MY KYHHBI
Y JKCHILUHBI JJIs1 CO3/1aHUS CEMBH, POXKJICHHS U BOCIIMTAHHS B CEMBE JIETEM;
HENPUATHS HACUIIUS B CEMBE, YX0/a OT POJUTENBCKON OTBETCTBEHHOCTH.

O6nanaroruii chOpMUPOBAHHBIMU MPEACTABICHUSMH O IIEHHOCTH M 3HAYCHUU




B OT€YECTBEHHOU U MUPOBOU KYJIbTYpe A3BIKOB U JIUTEpaTyphl HaponoB Poccun,
JEMOHCTPUPYIOLHUN YCTOWYUBBIA UHTEPEC K YTCHUIO KaK CPEACTBY ITIO3HAHUS
OTEYECTBEHHON U MUPOBOM JYXOBHOU KYJIBTYPBI.

ICTeTHYECKOE BOCIIUTAHUE

BBIpa)KaIOH_II/Iﬁ IMOHHUMAaHNEC NEHHOCTH OTCYCCTBCHHOT'O 1 MUPOBOI'0 UCKYCCTBA,
pOCCHﬁCKOFO U MUPOBOTO XYJOKCCTBCHHOI'O HACJICIHA.

HpOSIBJ'ISIIOH_II/Iﬁ BOCITPUUMYNBOCTD K PAa3HbIM BUJaM HCKYCCTBA, IOHUMAHNUC
OMOIOMOHAJIBbHOI'O BO3ﬂ€ﬁCTBHH HUCKYCCTBA, CT'0 BJIMAHUA HA ITIOBCACHUC JIIOI[Cﬁ,
YMeIOH_II/Iﬁ KPUTHUYCCKH OLICHUBATH 3TO BJIUAHUC.

HpOfIBJ'ISIIOH_II/Iﬁ IIOHUMAaHHC XYI[O)KCCTBGHHOI\/'I KYJbTYPHI KaK CPCACTBA
KOMMYHHUKAIIUN U CAMOBBIPAKCHUA B COBPECMCHHOM O6IIICCTB€, 3HAUYCHUA
HPAaBCTBCHHBLIX HOPM, HCHHOCTCI;’I, Tpa}II/IIII/Iﬁ B UCKYCCTBC.

OpHeHTUPOBaHHBIM Ha OCO3HAHHOE TBOPUYECKOE CAMOBBIPAXKCHHE, PeaTU3aIINI0
TBOPUYECKHMX CITOCOOHOCTEH B Pa3HBIX BUJIAX UCKYCCTBA C YUETOM POCCUHCKHX
TPaIUIIMOHHBIX JYXOBHBIX U HPaBCTBEHHBIX [IEHHOCTEH, HA ICTETHUECKOE
00yCTpOMCTBO COOCTBEHHOTO OBITA.

du3nyeckoe BOCINTAHNE, (POPMUPOBaAHUE KYJIbTYPbI 310POBbS 1
IMOIMOHAJIBHOI0 0JIAT OOy YUl

[ToHnMaromui 1 BBIPAXKAKOMIMN B MPAKTUYECKON NEATEIBHOCTH IEHHOCTh
KU3HH, 37T0POBbsI M OE30MIaCHOCTH, 3HAUCHUE JTUIHBIX YCHIIMI B COXpaHCHUHU U
YKPETUICHUU CBOETO 3JI0POBbS U 3I0POBbSI APYTUX JTIO/ICH.

Colroaronuii mpaBuia JMYHOW U OOIIIECTBEHHOM 0€301aCHOCTH, B TOM
gucie 6€30MacHOro MOBeJACHUS B HHPOPMAITMOHHOM CpeJie.

Bripakaromniuii Ha MpakTHKE YCTaHOBKY Ha 3JI0POBBIA 00pa3 KU3HU (3710pOBOE
MUTaHHUEe, COOJIOICHUE TUTUEHBI, PEXKUM 3aHITUN U OTIbIXA, PETYISIPHYIO
(bu3MUECKyI0 aKTUBHOCTH), CTPEMJICHUE K (DH3NYECKOMY COBEPIICHCTBOBAHUIO,
COOJTFOTAtONTUI 1 TTpOTIaraH NP YOI OS30MaCHBIN 1 3I0POBBIN 00pa3 KU3HHU.

[IposiBnsronnii co3HaTeIbHOE K 0OOCHOBAHHOE HEMPUSITUE BPEIHBIX
MPUBBbIYEK (KYpEHHUs], YIOTPEOICHUS aJIKOroJisl, HAPKOTUKOB, JIIOOBIX (hOopM
3aBUCUMOCTEH ), IECTPYKTUBHOTO TMTOBEICHUS B OOIIECTBE U MU POBOH Cperne,
MMOHUMAaHKE UX Bpela sl PU3NUECKOro U MCUXUYECKOTO 37]0POBbSI.

JleMOHCTpUpyIOIIUi HaBBIKU peIIEKCHH CBOETO COCTOsIHUA ((Pr3nueckoro,




AMOIIMOHAJIBHOT0, TICUX0JIOTHYECKOT0), COCTOSIHUS APYTUX JIIOAEH C TOUKU
3peHust 0€30MaCHOCTH, CO3HATEIBLHOT O YIPABIEHUS CBOUM SMOILMOHATIBHBIM
COCTOSIHUEM, Pa3BUBAIOLIMN CIOCOOHOCTH a1allTUPOBATHCS K CTPECCOBBIM
CUTYyallUsIM B OOUIEHUH, B Pa3HBIX KOJUIEKTUBAX, K MEHSIOIIUMCS YCIOBHIM
(counanbHbIM, HHPOPMALIUOHHBIM, IPUPOIHBIM).

Tpynosoe Bocnnuranue

VYBaxarolmui TpyJ, pe3yabTaThl TPY/la, TPYJAOBbIE U MPOPECCUOHATILHBIE
JOCTH>KEHUSI CBOUX 3€MIISIKOB, MX BKJIaJ B Pa3BUTUE CBOETO MOCEJICHHUS, Kpas,
CTpaHbl, TPYAOBBIE TOCTUKEHUS POCCUIICKOTO HAPOAA.

[IposBnsttonuii cCHocOOHOCTH K TBOPUYECKOMY CO3UAATENIEHOMY COLUATIBHO
3HAYUMOMY TPYAY B JOCTYHHBIX IO BO3PACTY COLMAIIBHO-TPYAOBBIX POJIAX, B
TOM YMCJIE MPEATPUHUMATEIBCKOUN AEATEIBHOCTH B YCIOBUAX CAaMO3aHITOCTH
WJIM HAEMHOT'O TPy/a.

Y4acTByrOIKUI B COUMAIBHO 3HAYMMOW TPYAOBOU AEATEILHOCTH PA3HOTO
BUJIa B CEMbe, 00111€00pa30BaTeIbHON OpraHU3aIliK, CBOSH MECTHOCTH, B TOM
YHCJIe OIUIAYMBAEMOM TPY/I€ B KAHUKYJISIPHBIC MIEPUOIBI, C YIETOM COOIIOICHUS
3aKOHOJaTeJILCTRA.

Bripaxaromiuii 0CO3HaHHYIO TOTOBHOCTD K MOJIYYE€HHUI0 MPO(eCcCHOHATEHOTO
o0pa3oBaHus, K HEIIPEPHIBHOMY 00pa30BaHHIO B TEUCHHE KU3HU KaK YCIOBHUIO
yCHENTHO#M podeccroHaabHON U 00IIECTBEHHON eI TEIIbHOCTH.

[Tonnmaromuii crienuKy TPYAOBOU NEATEILHOCTH, PETYIUPOBAHUS
TPYJIOBBIX OTHOIIEHUM, caM000pa3oBaHus 1 MPo¢deCcCHOHATIbHON
CaMOTOJTOTOBKH B MH(OPMAIIMOHHOM BBICOKOTEXHOJIOTMYECKOM OOIIIECTBE,
TOTOBBIN YYUTHCS U TPYAUTHCS B COBPEMEHHOM OOIIECTBE.

OpueHTHpPOBaHHBIN HA OCO3HAHHBIN BBIOOP Chephl TPYI0BOA,
npoecCHOHaNbHOM AEeSITETEHOCTH B POCCUMCKOM OOIIECTBE C YUETOM JTUYHBIX
’KU3HEHHBIX MJIAHOB, TOTPEOHOCTEN CBOEH CeMbHU, 00IIIeCTBa.

IKOJOrHYeCKOe BOCIIUTAHUE

JleMOHCTpUPYIOIIHA B TOBEICHUH CPOPMUPOBAHHOCTH IKOJIOTHUECKON
KYJIbTYpPbl Ha OCHOBE ITOHMMAaHHUS BIUSHUS COLMAIBHO-3KOHOMUYECKUX
MPOLIECCOB Ha MPUPOJY, B TOM YHCJIE€ Ha TJI00aIbHOM YPOBHE, OTBETCTBEHHOCTD
3a JICUCTBUS B IIPUPOJIHOM Cpelie.




Breipaxkaromuil gearesbHoe HENPUATHE TEUCTBUM, IIPUHOCSIIUX BPEX
IIpUPOZE.

[Ipumenstomunii 3HaHUSI €CTECTBEHHBIX U COLIMANIBHBIX HAYK JIJISl Pa3yMHOrO0,
0epeKIIMBOr0 MPUPOJOIIONIB30BAHNS B OBITY, OOIIECTBEHHOM ITPOCTPAHCTBE.

HNmeromuit ¥ pa3zBUBAIOIIMK ONBIT YKOJIOTHYECKN HAIIPABICHHOM,
MIPUPOJIOOXPAHHOMN, pecypcocOeperaroiiei 1esITeIbHOCTH, YYaCTBYIOIIUHN B €T0
MPUOOPETEHUH NPYTUMHU JTIOJIbMH.

HCHHOCTI/I HAYIYHOI'o MNO3HAHUA

JlessTenbHO BhIpaKaIOIIU MMO3HABATEIIbHBIC HHTEPECH B Pa3HBIX MPEIMETHBIX
00JacTsAX ¢ y4€TOM CBOMX MHTEPECOB, CIOCOOHOCTEM, TOCTHKEHU.

OO6nanaronuii MpeCTaBICHUEM O COBPEMEHHON HAYYHOM KapTHHE MUPa,
JOCTHKEHUSIX HAYKH U TEXHUKHU, APTYMEHTUPOBAHHO BhIPAKAIOIINN TOHUMAHUE
3HAYCHUS HAYKH B )KU3HHU POCCUMCKOTO OOIIECTBA, 0OECIIEUEHUHN €T0
0€30MacHOCTH, TYMaHUTAPHOM, COITHATBLHO-PKOHOMUYECKOM pa3BUTHH Poccuu.

JIeMOHCTPUPYIOMIMI HABBIKM KPUTHUYECKOTO MBIIIJICHUS, OTIPEEICHUS
JIOCTOBEPHOM HayYHOU MH(OPMAIIUU U KPUTUKH aHTUHAYYHBIX MIPEICTaBICHUN.

Pa3zBuBaromuii 1 MpUMEHSIOIINI HAaBBIKK HAOIIOICHUS, HAKOTUUICHUS U
cucTeMaTtu3anuu pakToB, OCMBICIICHUS OIBITA B €CTECTBEHHOHAYYHOU U
T'YMaHUTApPHOM 00JIACTAX MO3HAHUS, UCCIISIOBATEILCKOM e TEILHOCTH.

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHUS
OOy4JaromMMHCS TPOrpaMM CpPEIHEro oO0mero oOpa3oBaHUsA: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHUOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABISIONINE: OCO3HAHUE OOYYArOIIMMUCS POCCHUUCKON
IPaXKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIpPENENCHUI0, Haluyue Momugayuu K OOydyeHUI0  OWOJIOTHUH,
yeleHanpasienHoe pazeumue BHYTPEHHUX YOEKICHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX TIEHHOCTEH W HMCTOPUYECKUX TPATUIUN DPA3BUTUS OHUOIOTHYECKOTO
3HAHMS, 20MOBHOCHb U CNOCOOHOCHb 00YUAIOIUXCSl PYKOBOACTBOBATHCS B CBOEM
NEATENIbHOCTU 1[EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHCTEME



OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIbTYPbI, CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUSI MPOTPaMMBbI 110 OMOJIOTMU JOCTUTAIOTCS
B EJIMHCTBE YYEOHOW M BOCHUTATEIHLHON JESITEIBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBWIAMU U HOpPMaMU
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUs, CaMOBOCIUTAHUS U
CaMOpa3BUTHS, pa3BUTUS BHYTPEHHEW TMO3UIIMU JUYHOCTH, MATPUOTHU3MA H
YBaXXEHUS K 3aKOHY W IMPaBOIOPSIAKY, YEJIOBEKY TPyAa U CTapIIeMy MMOKOJEHUIO,
B3aUMHOI'O YBaXKCHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaauIMsIM MHOTOHAIlMOHAIBLHOTO Hapona Poccuiickoit denepanvu, npuponae u
OKPYKAIOIIEN CpEE.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIINXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE peaNM3allui OCHOBHBIX HAMpaBJICHUN
BOCITUTATEILHOM JEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIIUTAHMUS:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IIpaB M OO0S3aHHOCTEH, yBa)KEHHUE
3aKOHA M TIPaBOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX IPOCKTOB, PEIICHUU yYYeOHBIX M IMO3HABATEIBHBIX 3a7a4, BBITIOJHCHHHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPENEATh COOCTBEHHYIO TIO3WIIMIO II0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU B OOBSICHSTH €€;

YMEHHE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH ¢ Pa3HBIMHM YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTIMU U
COILIMAJIBHBIM IT0JIOKECHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, II03HABATEIIBHBIX M HCCICIOBATCIILCKAX 3aJlad, YBAKHTCIHHOTO
OTHOIICHWSI K MHEHHIO OIIMOHEHTOB IPpH OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM €ATETbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS



c(hopMUPOBAHHOCTH POCCUUCKOU IPaKIaHCKON UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBXKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH TNEpe
Ponunoii, ropmoctu 3a CBOM Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIJIOE ¥ HACTOSAIIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACJICAUIO U MaMSITHUKAM MPUPOIBI,
nocTmxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUHU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOI'0 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy’KeHHMIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTH 3a €r0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHE JTyXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TIOBEICHMUS;

CITOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOLLIEHHE K CBOMM POJUTEIISIM, CO3/JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTE CEMEMHON JKHW3HU B COOTBETCTBUU C
TpaauusiMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHI;

NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUSA KUBOU MPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISITH KAU€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usnuyeckoro BoCNUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 30POBbsI U
3MOIMOHAJIBHOIO 0JIaronoJIy4ns:

NOHMMAaHWEe U peanu3anus 370pOoBOro u Oe3omacHoro oOpas3a >KU3HH
(3mopoBoe  TUTaHWE, COOJIOJICHWE TUTHEHWYECKUX TPaBUI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pETysipHas (Qu3nYecKas
aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOUIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

NOHUMAHHUE IIEHHOCTU TMPaBWI WHAUBUAYAJbHOTO M  KOJUJIEKTHBHOIO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUE MOCIEICTBUI M HENPUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOnIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IECHHOCTH MacTEpPCTBa, TPY10I00HUE;



FOTOBHOCTh K AKTMBHOW JAEATEIBHOCTU TEXHOJOIMYECKOW Y COLUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

HMHTEpEC K pa3iMuHbIM cdepamM MpoPecCUOHATBLHON JeATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEU KU3HU;

7) 3K0JI0THY€eCKOT0 BOCTITUTAHMS

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHSI DKOJOTHYECKOM KYyJIbTYpPhl: MNPUOOpPETEHUE OIbITa
IJITAHUPOBAHUS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX TOCJIEACTBUU A
OKPYKAIOIIEN CPEBI;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM U MyTed uX
pelIeHUS;

CIIOCOOHOCTh HMCIIOJB30BaTh MPHOOpPETaeMble TPH H3YUYEHHH OHOJIOTHU
3HaHUS M YMEHUS TIPU pEHIeHUH TPOOJIEM, CBSI3aHHBIX C paIlMOHATBHBIM
IPUPOIOIONIb30BAaHUEM  (COOJIIOJIEHHE  TIpaBWJI  TIOBEACHHS B MPHUPOJIE,
HAIlpaBJICHHBIX HA COXPAaHEHUE pPABHOBECUS B DJKOCUCTEMAaX, OXpaHy BHJOB,
IKOCHUCTEM, OrOChepHI);

AKTUBHOE HENPUATHE JEWCTBUM, MNPHUHOCIIIMX Bpel  OKpYyKarollen
OPUPOJHON cpefie, YMEHHE MPOTHO3MPOBATH HEOIAronmpHsITHbIE SKOJOTUYECKUE
MOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJIU4HE Pa3BUTOIO SKOJOTHUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS MMH B TO3HABATEIbHOW, KOMMYHUKAaTUBHOM W COLIMAJIbHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOMN JESATEIBHOCTH 3KOJIOTHUYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KakK CpeACTBa
B3aMMOJICHCTBUS MEXKY JIFOJAbBMU U NMO3HAHUS MUDPA;

NOHMMaHue crneuupukn OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEIOCTHOTO
MpEACTaBICHUS 00 OKpYXXalollleM MHUpE KaK O €JIMHCTBE NPHUPOJbI, YEJIOBEKa U



oOmiecTBa, B IO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OMOJIOTMU JJII COBPEMEHHOW IUBUIU3ALINMU:
oOecreyeHusi HOBOI'O YPOBHSI pPa3BUTUS MEAMUIMHBI, CO3/IaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MpOOJEeMbl  pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTel BBIXOJA U3 INI00ANIbHBIX 3KOJOTMUECKUX MPOOJIEM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PALMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIEHUSI O0IIEeH KyJIbTypbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBLHOM IpaMOTHOCTU OOydYaromuxcs, ¢GopMupyeMon
pU U3y4EeHUHU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIHOJb30BaTh IIOJIy4aeMble 3HaHUS Ui aHaiuu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKIIOUEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB U
UMEIOIIMXCS TAHHBIX C LIEIBIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITEJILHO HCHOJb30BaTh OMOJOTMYECKHE 3HAHUS JUIS
peleHust npoobJieM B peabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JEeATEIbHOCTH, FOTOBHOCTh OCYIIECTBIATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUSA yueOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PEHUS OOYJaAIONIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHSITHS, OTpPaKaroIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENU(PUKY METOJOB IMO3HAHUSA,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SIBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
uccieoBaHue,  HaONMIOJEHWE,  HM3MEpPEHUE, OSKCIHEPUMEHT U  ApPYrue);
YHUBEpCaJibHble y4deOHble JAEHCTBUS (IIO3HABAaTEIbHbIE, KOMMYHUKATHUBHbIE,
PEryIsTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YyHKIIMOHATBHOM
IPAMOTHOCTH W COLMAJIIBHOW KOMIETEHIMU OOYyYalollUXCcs, CIOCOOHOCTh
oOy4arommxcs HCIIO0JIb30BaTh OCBOECHHBIE MEXKIUCHUILIMHAPHBIE,



MHUPOBO33PEHUYECKHE 3HAHUS U  yHUBEpPCAJIbHbIE Yy4yeOHbIE JCHCTBUS B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.

B pesynbrare wu3yyeHuss OHOJOTMM Ha YpPOBHE CpPEIHEro O0OILIero
oOpazoBaHuss y oOyuaromierocss OyayT cpOpMHUpPOBaHBI TO3HABATEIbHBIC
YHUBEPCAJIBbHBIC yIeOHbIC ICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JCUCTBUS, PETYJIATUBHBIC YHHBEpPCAJbHBIC Yy4YeOHBIC JEHCTBHS, COBMECTHAs
NeSTENbHOCTb.

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTpaMMbl CpEIHEro OOIIero
00pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOATENbHO  (OPMYJIMpPOBATH U aAKTyaJlU3UpOBaTh  MpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHWUK MPHEMBI JIOTHYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuduKaIu, 0000IIeHUs ), PACKPBIBATh CMBICI
OMOJIOTUYCCKUX TOHATHN (BBIICIATh MX XapaKTEPHbIC MPU3HAKH, YCTAHABIIMBATh
CBSI3H C JIPYTUMU TTOHATHUSIMU);

ONpeNeNITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTATHI IESITEIbHOCTH C TTOCTABJIEHHBIMU TEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHITHS A1 00bsICHEHUS! (DaKTOB U SIBICHUI
KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYX ACHHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, TIO
aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MO/ICNIbHBIE cpeactBa Ui IpeICTaBIeHUs
CYIIECTBEHHBIX CBSI3€i M OTHOIICHUI B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaXx, a
TaKK€  MPOTHBOPEYMH  PA3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIONTUXCS
MaTepHAbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTEACTBUH JCSITEIBHOCTH;

KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEAIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEIbCKOW M TPOCKTHON I TEILHOCTH,
HaBbIKAMU  pa3pelleHus MOpoOJeM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K



CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIECHUS PAKTUYECKUX 3a7a4, TPUMEHEHUIO
Pa3JINYHBIX METOJIOB MO3HAHNS,

WCIIOJB30BaTh pPA3JIMYHbIC BHJBI JEATEIBHOCTH IO IOJY4EHHUIO HOBOTO
3HAHMSI, €ro HHTEpPHpETaluH, NPeoOpa3OBaHMI0 U NPUMEHEHHIO B YYEOHBIX
CUTYallUAX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

(opMHUpOBaTh HAYyUHBII TUN MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATHSIMU U METOJAMHU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NEATEIbHOCTU Y KU3HEHHBIX CUTYaIUAX;

BBISIBIIATH IPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pELICHMs, HaXOAUTh apryMEHThI U J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMETPhl U KPUTEPHUU PEILICHHUS;

AHAJIM3MPOBATh IIOJYYEHHBIE B XOAE pEUIEHUs 3aJauyd pPe3yJIbTaThl,
KPUTHUYECKHU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHATIBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M INPAKTUYECKYIO 00JIacTH
KU3HEEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJEH, NPEUIaraTb OpUTMHAJIbHBIE MOAXOABI U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLNE albTEPHATUBHBIC PELICHMUS.

3) paboTa ¢ nunpopMmaumeii:

OpPUEHTHUPOBATHCS B PA3IMUYHBIX UCTOUHHUKAX MH(OpManuu (TekcTe yueOHOro
nocoOus, Hay4yHO-TIONYJSAPHOW JUTEpaType, OHOJOTMUECKUX CIIOBapsX M
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHETe), aHAJIM3UPOBATh
MHGOPMAIUIO PAa3IUYHbIX BUAOB U (OPM IPEICTABICHUS, KPUTUUECKH OILICHUBATh
€€ JOCTOBEPHOCTh U HEPOTUBOPEUYNUBOCTb;

(GopMyIupOBaTH 3aMpOChl U MPUMEHATh Pa3IUYHbIE METOJBI NMPHU TOUCKE U
otbope Omosornmueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS yYEeOHBIX
3az1ady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTMH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIB30BAHUS PA3JIMYHBIX
ITIOMCKOBBIX CHUCTEM,;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHUMaIbHYIO  (GOpMy  IpeICTaBICHHUS
ouonornueckoil nHPopmau (Cxembl, rpaduKy, AUarpamMMmbl, TaAOIHIIBI, PUCYHKH

H JIpyroe);



UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa mpu padoTe ¢
Ouonornyeckoil HMH(OpMaUMEN: TPUMEHATh XUMHUUYECKUE, (QU3NYECKUEe U
MaTeMaTUYecKue 3HaKM W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJWYECKUE  CpEICTBA
HAarJIAIHOCTH;

BJaJ€Th  HABbIKAMHU  pACMO3HABaHUS M 3allUThl  WH(pOpMaIMH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHUKALIMK BO BCeX cepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHHU MO CYIIECTBY OOCYXJaeMOM TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIBHO BBIMOJIHEHUS TpeiaraeMon
3a/layd, YUMTBIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIUNA APYIMX yYaCTHUKOB
JUanora Wiv JUCKYyCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpeacTBa OOIIEHHWs, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(JIUKTBI U BECTU MEPETOBOPHI;

BJIA/IETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMepEeHUs IPYrux JoJeH, IPOsSBIATh YBAXKHUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPpPEKTHOH opMe (HOpMyIHpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JaraTb CBOK TOYKY 3pPEHHUSI C MCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs AesITeJIbHOCTh:

HOHMMAaTh M HCIOJIb30BaTh NPEUMYILECTBA KOMaHIHON U MHAMBHUIYaJIbHOM
paboTHI MPU pelIeHUH OMOJIOTHYECKOMN MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
IpUMEHEHUS TPYNIOBBIX (OPM B3aUMOAECHCTBUS MPH pEIICHUH YyueOHOU 3a/1auH;

BBIOMpATh TEMaTUKY M METOJbl COBMECTHBIX JACUCTBUN € yu€TOM OOIIKX
MHTEPECOB U BO3MOYKHOCTEHN Ka)XA0r0 YieHa KOJJIEKTHBA;

OPUHUMATh LE€JM  COBMECTHOW  JEATEIBHOCTH, OpPraHHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKECHUIO: COCTABJAThH IUIAH JIEHCTBHM,
pacupenensaTe poJM ¢ YYETOM MHEHHH YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoOTHhI;

OLICHMBATh KayeCTBO CBOET0 BKJAJAa W KAXKJIOTO Yy4YaCTHUKA KOMaHAbI B
OOIIMii pe3ynbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTtb HOBBIE IIPOEKTHI, OLEHWBATh WJEW C MO3ULIUU HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPAaTErMUYECKOE IOBEACHUE B PA3IMYHBIX
CUTYalUAX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBiageHne yHMBepPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:



1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUJIsS BBIABICHHUA NpoOJIeM U HUX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU LEJIEBbIE U CMBICIOBBIE
YCTAaHOBKHM B CBOUX JCMCTBUSX U MOCTYIKaX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBbIO OKPYKAIOILIUX;

CaMOCTOSITEIIbHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTeIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pELIeHUs NpodiieMbl €  y4€TOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUI;

JlaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM;

pacIMpATh paMKH Y4eOHOr O MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a penieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B NIE€SITEIbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIaJIeTh ~ HAaBbIKAMU  [O3HABAaTEIBHOM  peQIeKCMH  KaKk  OCO3HAHUS
COBEpIAEMbIX JIEUCTBUA M MBICIUTEIBHBIX TIPOIECCOB, MX PE3YJNbTaTOB H
OCHOBaHUM, MCTIOJB30BaTh MPHUEMBI peIeKCUU ISl OIEHKU CHUTYallud, BHIOOpa
BEPHOTO pEIICHUS;

YMETh OIICHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS MO0 HX
CHU)KECHHIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX TPHU aHaJIU3€ pPe3yJIbTaToOB
NEeSATENbHOCTH;

3) mpuHsiTHE Ce0sl U APYTrHUX:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTUX TPHU aHaJIu3e pPe3yJbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMHUOKH;

pa3BUBaTh CHOCOOHOCTh IOHUMATh MUP C NO3ULUU APYTOro YEIOBEKA.

MNPEAMETHBIE PE3YJIBTATbBI

[IpeamerHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUA Y4YEeOHOTO IMpeaMera
«buonoruss» Ha yriIyOJI€HHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue



npoduibHoro  oOyueHus  oOydarommxcss  Ouosormd. OHM — BKIIIOYAIOT:
cnenupuyeckue s OMOJIOTUH HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 1O
OCBOEHHIO, UHTEPIPETALMH U MPEeoOpPa30BaHUIO 3HAHWUW, BUIBI AEATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peabHBbIX KU3HEHHBIX cUTyalusx. lIpenMeTHbie pe3ysibTaThl MPEACTaBIEHBI IO
roJilamMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHUS ydeOHoro npenmera «buomorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HAayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHMH TOpoOJieM  paluoOHAIBHOTO
IPUPOJIOTONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OouoJjoruu;

BJIQJICHUE CHCTEeMOM OHWOJIOTMYECKHX 3HaHWi, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolue OHOJIOTUYECKHE TEPMHUHBI W TMOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJAlus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M Pa3BUTHE), OMOJIIOTMUYECKHE TEOPUHU
(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpomMmocoMHas Teopust
HacieAacTBeHHocTn 1. Moprana), yuyenus (H. M. BaBuioBa — o meHTpax
MHOTooOpa3usi ¥ TPOUCXOXKAECHHUS  KYJIBTYpHBIX  pPAacTeHMi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TEPBOTO MOKOJEHUS, PACIIEIJICHUSI, YUCTOTHl T'aMeT,
HE3aBUCUMOro HacienoBanuss [. MeHaens, TOMOJOTMYECKUX PSAIOB B
HacJICACTBEHHOU U3MEHUYUBOCTH H. n. BaBuiosa), IIPUHIUIIBI
(KOMIIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOAAMU HAYYHOI'O TMO3HAHHUS, HUCIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHHE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OaxTepwuii, rpuOOB, paCTEHUH, KUBOTHBIX W YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pAacTE€HM, JKMUBOTHBIX, 4YEJIOBEKAa, MPOLECCOB KU3HEAEATEIbHOCTH,
MPOTEKAIOIINX B OpraHM3Max pPacTCHHi, )KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
MpoIIecCOB: 0OMeHa BemecTB (MeTadoNMmM3M), TMPEeBpaIeHUsT YHEPTUH, OPOKECHHSI,
aBTOTPO(GHOTO U reTepoTPOPHOTO TUMOB MUTAHUSA, POTOCUHTE3a M XEMOCHUHTE3a,
MHUTO3a, M€i03a, raMeToreHesa, 3MOpHOreHes3a, MOCTIMOPHOHAIBLHOTO Pa3BUTHA,
Pa3MHOXXEHMSI,  WHJIUBUAYAJIIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTE€HE3a),
B3aUMOJIEHCTBHS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABJIMBATh B3aMMOCBSA3M MEXKIY OpPraHOMJaMH KIETKH U HX
GYHKIMSAMU, CTPOCHUEM KIETOK pa3HbIX TKaHEW M HUX (QPYHKUHUSIMHU, MEXKIY



OpraHaMd W CHCTEMaM{ OpPraHOB y pPACTCHHM, >XKMBOTHBIX M YEJIOBEKA U HUX
GYHKIHSIMH, MEXIY CHCTEMaMH OPraHOB W HMX (QYHKIHMSIMH, MEXKIY STamamu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTHUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJHKY JUIS JOKAa3aTebCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CHUCTeMaTUYECKUX TPy,

yYMEHHUE peliaTh OMOJOTUYECKHUE 3a]a4H, BBISBISITh IPUIHHHO-CJIC/ICTBEHHBIC
CBSI3M MEX/TY UCCIIEyeMbIMH OMOIOTUYECKUMU TPOIIECCAMU U SIBICHHUSIMHU, JIE1aTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOJyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIMIOJHATE JIA0OpATOpPHBIE M TPAKTHYECKHE padOThI, COOJIONATH
npaBuia mpu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTATbHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYECHHBIC
pe3yabTaThl U JIeTIaTh BHIBOJIBI;

yMEHHE YYacTBOBaTh B yue€OHO-HMCCIEIOBATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX

KOH(EepeHITUAX;
yYMEHHE OIIEHWBAaTh JTUYCCKHE AaCTIEKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmacth  OwosorMM W MEAWIHMHBI  (KJIOHMPOBaHHWE,  HMCKYCCTBEHHOC

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTH B 00JacTh OMOJOTHU, MEAUIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIBCKOr0 XO034MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJISTh MO3HABATEIbHBIM
WHTEPEC, HAMIPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQECcCuu u
MPOJOJDKEHNE  OMOJOTUYECKOTO O00pa3oBaHMS B OpraHU3aIUsaX CPEIHETO
po(eCcCHOHATBFHOTO U BHICIIETO 00Pa30BaHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUs ydeOHOTo mpenmera «buomormsi» B 11
Kacce TOMKHbBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOH €CTECTBEHHO-HAYYHON
KapTUHBl MHUpa, B MO3HAHUM 3aKOHOB MPUPOJBI M PEUIEHUU HKOJOTHUYECKUX
npoOJieM 4YeJOBEYeCTBA, a TaKXKE B PEIICHHH BOIPOCOB PAIMOHAIBHOTO
MIPUPOJIONOIB30BAHUS, U B POPMHUPOBAHUM LIEHHOCTHOI'O OTHOUIEHUSI K MPUPOJIE,



OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUX 3HAHWM, KOTOpas BKIIIOYAET
ONpeJieNieHls] M TMOHHMMAaHHE CYIIHOCTH OCHOBOIIONAralmIIuX OHOJOTHYECKHUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAsE TEOPUs SBOJIOLUH), YUCHUS
(A. H. CeepuoBa — o nmyTsx U HampaBieHusx 3Bontonuu, B.W. Bepnaackoro — o
o6uocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus Jx. Xapau u B. BaiinGepra,
3apojsiimeBoro cxojacrea K. M. boapa), npaBuna (munumyma HO. JluOuxa,
HKOJIOTMYECKON MHpaMuJibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIaJICTh  OCHOBHBIMH  METOJIaMM  HAy4YHOTO  TO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX JKUBBIX O0BEKTOB M DKOCHUCTEM
(omucanue, u3MepeHue, HaOJIOIeHHE, JKCIIEPUMEHT), CIOCOOAMH BBISABICHHS U
OIICHKH aHTPOIIOTC€HHBIX U3MEHECHUI B TIPUPO/IC;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
HKOCUCTEM U Ouochepbl, CTAOMIM3HPYIOUIEro, ABMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJIONATPUYECKOTO u CUMIIATPUUECKOTO
BUI000pa30BaHUs, BIMSHUS JBHXKYIINX CHJI HBOJIFOIMU HAa T€HO(OH MOy,
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OUTaHUs, YepeAOBaHUs HaAIPaBICHHM
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXAY MpoIlecCaMu HBOJIIOIUH,
JIBUKYIIUMU CUJIAMHU aHTPOIOTE€HE3a, KOMIIOHEHTAMU Pa3jINYHBIX YKOCHCTEM H
PUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHHE  BBIBIATH  OTJIMYUTENbHBICE  MPHU3HAKM  JKUBBIX  CHCTEM,
IPUCTIOCOOJIGHHOCTh BUJOB K Cpele OOUTaHHs, a0MOTHYECKUX M OMOTHYECKUX
KOMITIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3€ld OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE HCIMOJIb30BaTh COOTBETCTBYIOUIME APTyMEHThI, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISl JI0KA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTAHUS, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOMUMOCTH COXpPAaHEHHS MHOTO00paswsi BHIOB U
AKOCHUCTEM KaK yCIIOBHS COCYIIECTBOBAHHUS MPHUPOJIBI U YEIIOBEUECTBA;

yYMEHHUE peliaTh OMOJOTHUECKUE 3a/1a4H, BBISBISITH IPUUYUHHO-CIIE/ICTBEHHBIE
CBSI3M MEXTY UCCIIETYEMBbIMH OMOJIOTUYECKUMH MPOIIECCAMHU U SIBJICHUSIMHU, JCNIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBITIONHATH JTa0OpAaTOPHBIE W TPAKTHYECKHE PAOOTHI, COOIIOIATH
npaBuiia Mpu padoTte ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYOBAHUEM;



YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH UX IKCIHEPUMEHTATbHBIMU
cpenctBamu, (GOpMYyIUpPYS 1ENb HCCIEAOBAaHUS, aHAIM3UPOBATH MOJYyUYCHHBIC
pe3ynabTaThl U IeTaTh BHIBOBI;

YMEHUE YYacTBOBAaTh B Yyue€OHO-UCCIEI0BATENbCKON paboTe mo OHOJIOoTHH,
AKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e IIKOIBHBIX HAayYHBIX OOIIECTB, W
nyOMMYHO  TPEACTABIATH  TOJYYCHHBIE  pPEe3ylbTaThl Ha  yYCHHYECKHX
KOH(epeHUHusX;

yYMEHUE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHHUH )KU3HU, YEITOBEKa
M YEIOBEYECKUX pac, O MPUUMHAX, MOCIEACTBUAX M CIOCO0AX MPEIOTBPAICHHS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccroHaabHOM
AESITEILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, PUPOIONOIH30BaAHNS, MEIUIIHHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOTO XO3SAWCTBA, IHIIEBOM
POMBIIIUICHHOCTH, YTIyOJsATh MO3HABATENBbHBI WHTEpEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIECH  mpodeccHn H  MPOJIOJDKEHHUE
OHMOIOrMUeCcKOT0 00pa30BaHUSI B OPTaHM3AIMIX CPEAHETO MPOPECCUOHATBHOTO H
BBICIIIETO 00pa30BaHMs.



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KoiunyecTBo DJIeKTpOHHbIe N (ppoBbIE
Tema ypoka
n/n 4acosB o0pa3oBaTe/IbHbIE PeCypPChI

BHOJIOI'US KAK HAYKA (1 4)

® YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOUICHHM MEXJIy Yy4YUTEeIeM U €ro yd4yeHUKaMmu,
CMOCOOCTBYIOMIMX MO3UTHBHOMY BOCHPHUSTHIO yYalUMHUCS TpeOOBAaHMA M TPOCHO y4dHUTEs,
MPUBJICYEHUIO MX BHHMMAaHMS K 0O0CyXJaeMoll Ha ypoke HH(OpMalM{, aKTUBU3ALMM HX
ITO3HABATEIBHOM JIEATEIbHOCTH.
¢ [100YX/I€HHE IIKOJBbHUKOB COOIONaTh Ha YpOKE OOLIENpPHUHSATHIE HOPMBI MOBEJIEHUS, IpaBHUiIa
OOLIEHUs] CO CTApIIUMU (YYUTENIIMH) U CBEPCTHUKAMH (ILIKOJbHUKAMU), MPUHIUIBI y4eOHOU
JUCLUMILIMHBI U CAMOOPraHU3alllu.
® [IPUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax SIBIICHUH,
opraHuszanusi UX paboThl C MOJy4yaeMOM Ha YpOKE COLMAIbHO 3HAYMMON HHQopManuen —
WHULMUPOBAaHUE €€ OOCYKIEHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKH CBOErO K HEil OTHOLIEHHUS.
Y4eOHblii AUAJIOT: 110 TPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U MOHSATHH.
I'pynnoBasi njm napHasi padora 1o BbISBJICHHIO CYILIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B mapax.
Pabora ¢ ncrounnkamu uHpopManuu.
I'pynnoBbie njiM HHAUBHUAYAJIbHBIE IIPOCKTHI.
HccnenoBareibckas 1esiTe1bHOCTD.
KoHCTPYKTUBHBIH 1HAJIOT.

buosorus kak KOMIUICKCHas HayKa
1 1 KaK 9acTh COBPEMEHHOTO 1
oOrrecTBa

https://lesson.edu.ru/lesson/5¢5231
54-8bfa-4fdf-bdf8-fb62770d3862

ZKUBBIE CUCTEMBI U UX U3YUYEHMUE (2 v)

® YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXAYy YYHTEIEM W €ro  Y4eHUKaMH,
CMOCOOCTBYIOIIMX TMO3UTHBHOMY BOCIPHUSATHIO YYallUMHUCS TPEOOBAaHHA M TPOCHO ydHUTEIs,
MPUBJICYCHUIO HMX BHHMaHUS K OOCYKJaeMOW Ha ypoke WH(pOpMaluu, aKTUBHU3AIUU HX
M03HABATEIBHOM JICSITEIHPHOCTH.

¢ I00Y)K/JICHUE MIKOJLHUKOB COOJONATh Ha YpOKe OOIICTIPUHSATBIC HOPMBI IMOBEICHUS, MPaBUIIa
oOmIeHnsT co cTapmuMu (YYUTENSIMH) U CBEPCTHUKAMH (IIKOJbHUKAMU), TMPUHIUIBI Yy4eOHOM
JMCUUIUIMHBI U CAMOOPTaHU3aIHH.

e [IPUBJICYCHNE BHUMAHUS IIKOJILHUKOB K IIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypOKax SIBIICHUH,
opraHmu3anusi Ux paboThl C TMOMy4yaeMOW Ha YpOKe COIMaIbHO 3HAuMMOM HHpopMmaiumenn —
WHUIMUPOBAHUE €€ OOCYKICHMsI, BBHICKA3bIBAaHUS y4YallUMHCS CBOEr0 MHEHHS IO €€ TMOBOJY,
BBIPAOOTKH CBOETO K HEil OTHOIIEHHUS.

YueOHblii IUAJIOT: 110 TPUMEHEHHUIO0 OMOJIOTHUECKUX TEPMUHOB M MMOHSITHA.

I'pynnosas nim napHasi padora 1o BbISBICHHIO CYLLIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
Padora B mapax.



https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862

Pabora ¢ ucrounnkamu nHGopmManum.
I'pynnosblie Wi HHAUBHAYAIbHBIE IPOEKTHI.
HccaenoBaresbckas 1eATEIbHOCTD.
KoHcTpyKTHBHBIN AUAJIOT.

2 AKHBBIC CHCTEMAL i HX CEONCTEA 1 https://lesson.edu.ru/lesson/15bc11

3d-cab1-4730-8ca3-8¢3862e30f75

3 YpoBHEBAsI OpraHu3alus ) KUBbIX 1 https://lesson.edu.ru/lesson/15bc11

CHUCTEM 3d-cab1-4730-8ca3-8¢3862e30f75
BHUOJIOT'UA KJIIETKH (2 v)

® YCTAaHOBJICHHE JOBEPUTEJBHBIX OTHOUICHHM MEXIy y4UTelIeM U €ero y4yeHUKaMmu,
CIOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPHATHIO ydYallUMHCS TpeOOBaHUN W Mpoch0 yuuTend,
MPUBJIEYEHUIO MX BHHUMAaHMS K 0O0CyXJaeMoll Ha ypoke HH(pOpMalu{, aKTUBHU3ALMM HX
IT0O3HABATEIBHOM JIEATEIbHOCTH.
¢ [100YX/ICHHE IIKOJIBHUKOB COOIIONATh Ha YpOKE OOLIENpPHUHSATHIE HOPMBI MOBEJIEHUS, IpaBHUiia
OOLIEeHUsT CO CTApIIMMH (YYUTENSIMH) U CBEPCTHUKaMH (IIKOJbHUKAMHU), TPUHLIUIBI y4eOHOU
JUCHMIUTMHBI U CAMOOPraHU3allu.
® [IPUBJICYCHNE BHUMAHUS MIKOJIBHUKOB K IEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypoKax SIBIICHUH,
opraHmMszanusi UX paboThl C MOJy4yaeMOM Ha YpOKE COLMAIbHO 3HAYUMOM uH(popMmaruen —
WHULMUPOBAHUE €€ OOCYKIEHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKH CBOErO K HEil OTHOLIEHHUS.
Y4eOHbIi AUAJIOT: TT0 TPUMEHEHUIO OMOJIOTUYECKUX TEPMUHOB U TIOHSITHIA.
I'pynnoBas niu napHasi padora 1o BBISBICHHIO CYILIECTBEHHBIX TPU3HAKOB JKUBBIX OPraHU3MOB.
PaGora B mapax.
Pabora ¢ ncrounnkamu uHpopManuu.
I'pynnoBbie HjiM HHAUBHUAYAJIbHBIE IIPOCKTHI.
HccnenoBareibckas 1esiTe1bHOCTD.
KoHCTPYKTUBHBIH 1HAJIOT.

Hctopust OTKPBITUS U U3YyYCHUS https://lesson.edu.ru/lesson/070c3e
kietku. Knerounas teopust 1b-edOe-4857-8b6e-d57580b8ba098

MeTo1b1 MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora «3ydyenue
5 METOJIOB KJIETOYHON OMOJIOTHHA 1
(xpomatorpadus, anexTpodopes,
muddepennraabHOe

https://lesson.edu.ru/lesson/f01694
08-8927-400e-81b5-27a76afed81b

uentpudyruposanue, [1L[P)»

XUMHUYECKAS OPTAHU3ALUSA KJIETKH (10 )

® YCTAHOBJICHUE JOBEPUTEIBHBIX OTHOUIEHMM MEXIy Y4YUTEIEM M €ro y4eHUKaMH,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSATHIO y4allUMHUCS TpeOOBaHMM M MpPOChO yuuTens,
IPUBJICUEHUI0 HMX BHHMMaHUS K OOCyKJaeMOl Ha ypoke HWH(pOpMaluu, aKTUBHU3ALUU HX
II03HABATENbHOMN AEATEIbHOCTH.



https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://lesson.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b

¢ 100Y)K/JICHHE MIKOJBHUKOB COOMIONATh Ha ypoKe OOIIETPHHATHIE HOPMBI TOBEACHUS, MpaBUIia
oOmieHust co crapmuMu (YYUTEISIMH) U CBEPCTHUKAMHU (IIKOJBHUKAMM), TPUHIMIBI y4eOHOM
JUCLMILIMHBL U CAMOOPraHu3aliy.
® [IPUBJICYUCHNE BHUMAHUS IIKOJIbBHUKOB K IEHHOCTHOMY aCIIEKTy M3Y4aeMbIX Ha ypOKaXx SIBICHUH,
opranm3anusi UX paboOThl C TMOJy4yaeMOl Ha YpPOKE COLMAIBHO 3HAYUMOW WH(pOpMaImen —
WHULMUPOBAHUE €€ OOCYKIEHMsI, BbICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJLY,
BBIPAOOTKHU CBOETO K HEil OTHOIICHUSI.
Y4eOHbIi AUAJIOT: 110 IPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U ITOHATHI.
I'pynnoBasi nim napHasi padora 1o BbISIBJICHHIO CYLLIECTBEHHbIX IIPU3HAKOB KUBBIX OPraHU3MOB.
Padora B nmapax.
Padora ¢ ucrounnkamm nHgopmManum.
I'pynnoBbie njim HHAUBHUAYAJIbHbIE IIPOEKTHI.
HccnenoBarenbckas 1esiTeIbHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

https://lesson.edu.ru/lesson/f01694

6 XUMIECKH COCTAB KICTKH L 98-8927-400e-81b5-27a76afed81h
7 MuHepalibHbIE BEIIECTBA KIIETKH, 1 https://lesson.edu.ru/lesson/f01694
ux OuoJioTHyecKas poJb 98-8927-400e-81b5-27a76afed81b
OpFaHI/I‘-IeCKI/Ie BCIIIECTBA KIJIICTKN
— Oenku. JlabopaTopHas pabota
8 OBHADVIKEHIE GEKOB C 1 https://lesson.edu.ru/lesson/7248ccf
«oRapyx . d-3595-4462-9ead-al5ec719c673
TTOMOTIIBIO0 Ka4€CTBEHHBIX
peaxkuuin»
9 CBoiicTBa, KIaccupuKaius u 1 https://lesson.edu.ru/lesson/021543
dbyHKIIMN OETKOB 7a-0f2e-4c47-8760-2a9e2f77c89c
10 Opranuyeckue BEIeCTBa KIETKH 1 https://lesson.edu.ru/lesson/7248ccf
— YIJIEBOJIBI d-3595-44e2-9ead-al15ec719c673
1 Opranuueckue BEeIeCTBa KIETKH 1 https://lesson.edu.ru/lesson/7248ccf
— JAIAIBL d-3595-44e2-9ead-al15ec719c673

Hyxkneunosbie kucnotsl. JJHK u
PHK. JlabopaTtopHas pabora

https://lesson.edu.ru/lesson/3b18d5
12 «HccnenoBanre HyKIEMHOBBIX 1

8d-51ee-43ba-9b17-45c9608fa382

KHCJIOT, BBIICJIICHHBIX U3 KJIICTOK
Pa3JIMIHBIX OPraHUu3MOB»

Crpoenue u pynkuuu ATO.
13 dbocd 1 https://lesson.edu.ru/lesson/3b18d5
?g%’g‘)e HYIIICOSHATPHPOCHATHE 8d-51ee-43ba-9h17-45c9608fa382

CexBenupoBanue [JHK. Meroapl
https://lesson.edu.ru/lesson/3b18d5

14 PEHONTHICH, TPAHCKPHITTOMIIH, L 80-51ee-43ba-9b17-45c9608fa382
MPOTEOMUKHI
https://I .edu.ru/l /3b18d5
15 Mertomp! CTPYKTYpHOU OHOJIOTHH 1 e./7E850n. BXLL I E5S 0N

8d-51ee-43ba-9b17-45c9608fa382



https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382

CTPOEHUE U ®YHKIIUU KJIETKH (8 1)

® YCTAHOBJICHUE JOBEPUTEJBHBIX OTHOLUIEHMM MEXJIy Y4YMTEIEM U €ro y4eHHKaMu,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHIPHUSTHIO yYallUMHUCS TpeOOBAaHHM M TPOCHO Y4HTEINs,
NPUBJICYCHUIO HMX BHHMaHUS K OOCyKJaeMod Ha ypoke HWHGPOpMalWu, AaKTUBH3ALUU HX
[T03HABATEIBHOM JIEATEIbHOCTH.
¢ 100Y)KJICHHE MIKOJFHUKOB COOJIONATh Ha ypoKe OOIIETPHHATHIE HOPMBI TOBEACHUS, MpaBUIa
OOIIeHUsT CO CcTapmUMH (YYUTEISIMH) M CBEPCTHUKAMU (IIKOJbHUKAMH), TIPUHIIUITEI y4eOHOU
JUCLMILIMHBL U CAMOOPraHU3ally.
® [IPUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax sIBIICHUH,
opraHu3anusi UX pabOTHl C IOJlydaeMOW Ha YpOKE COLMAIBHO 3HAYUMOW HHpopMmanuendn —
MHULMUPOBAaHUE €€ OOCYKIEHMsI, BbICKa3bIBaHHUS y4alllUMHCS CBOErO MHEHHUS 110 €€ TOBOLY,
BBIPAOOTKH CBOETO K HEIl OTHOLIEHHUS.
Y4eOHbIi AUAJIOT: 110 TPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U MOHSATHH.
I'pynnoBasi nim napHasi padora 1o BbISIBJICHHIO CYILECTBEHHBIX IPU3HAKOB KUBBIX OPraHU3MOB.
Pabora B nmapax.
Padora ¢ ucrounnkamm nHgopmanum.
I'pynnoBbie njiM MHAUBHUAYAJIbHbIE MIPOEKTHI.
HccaenoBaresbckas 1esiTEJIbHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

16 Tunsl kinetok. [IpokapuoTuueckas 1 https://lesson.edu.ru/lesson/a91526
KJIETKa 04-585b-4bf9-923c-d6a9d6847d3f
Crpoenne 3yKapuoTHYECKOM https://lesson.edu.ru/lesson/86¢00d
kietku. [IpakTudeckas pabora c3-4fd0-40aa-b7ec-3de0a656¢f42

17 . . 1
«M3yueHue CBOMCTB KJIETOYHOM https://lesson.edu.ru/lesson/0810f1
MeMOpaHbD» 5f-a477-4¢70-9f41-1270516b7af1l

18 TToBepXHOCTHbIi ammapar KieTk 1 https://lesson.edu.ru/lesson/86c00d

c3-4fd0-40aa-b7ec-3de0a656¢f42
OnHomMeMOpaHHBIC OPTaHOUIBI

19 kietku. [IpakTudeckas pabora 1 https://lesson.edu.ru/lesson/86c00d
«M3ydeHne NBYKCHUS ITUTOTIa3MbI c3-4fd0-40aa-b7ec-3de0a656¢cf42
B PaCTUTEIBHBIX KIIETKAX)»

[TomyaBTOHOMHBIE OpTraHOUIBI
KJICTKH: MUTOXOH/IPHH, TJIACTUIBI.

20 JlaGopaTopHas pabota 1 https://lesson.edu.ru/lesson/86c00d
«Hcenenosanue ma3sMoIIn3a u c3-4fd0-40aa-b7ec-3de0a656¢cf42
JIETUTa3MOJIN3a B PACTUTEIBHBIX
KJIETKaX»

21 HememGparHbie opranons! kierin | 1 https://lesson.edu.ru/lesson/86c00d

c3-4fd0-40aa-b7ec-3de0a656¢f42

29 Crpoenie 1 dyHKIIH A71pa 1 https://lesson.edu.ru/lesson/86c00d

c3-4fd0-40aa-b7ec-3de0a656¢f42

23 CpaBHHTCIbHAs XaPAKTEPHCTHKA 1 https://lesson.edu.ru/lesson/86¢00d

c3-4fd0-40aa-b7ec-3de0a656¢f42



https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42

KJIETOK 3yKapuoT. JlabopaTopHas
pabota «/3y4yeHue cTpoeHus

KJICTOK Pa3JIMYHbIX OPraHu3MOB»

OBMEH BEHIECTB U IIPEBPAIIEHUE DOHEPI'MU B KIIETKE (9 4)

® YCTAaHOBJICHHE JOBEPUTEJBHBIX OTHOUIEHUM MEXAy y4YUTelleM M €ro YyuyeHUKaMHu,
CMOCOOCTBYIOMIMX MO3UTHBHOMY BOCHPHUSTHIO yYalTUMHUCS TpeOOBAaHMA M TPOCHO y4dHTEs,
IIPUBJICYEHUIO MX BHHMMAHMS K 0O0CyXJaeMOol Ha ypoke HHGpOpMalM{, aKTUBU3ALMHM HX
IIO3HABATEIbHOMU NEATEIbHOCTH.
¢ 100Y)KJICHHE MIKOJFHUKOB COOIONATh Ha ypoKe OOIIETPUHSTHIE HOPMBI MOBEACHUS, MpaBUIIa
OOLIEHUS] CO CTAPIIUMU (YYUTENIIMH) U CBEPCTHUKAMH (ILIKOJbHUKAMU), TPUHIUIBI y4eOHOU
JUCHMIUIMHBI U CAMOOPraHU3alllu.
® [IPUBJICYCHNE BHUMAHUS HIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax sIBIIEHUH,
opraHmsanusi UX paboThl C MOJy4yaeMoOl Ha YpOKe COLMalbHO 3HAauMMOMl HHpopManueil —
WHULMUPOBAaHUE €€ OOCYKIEHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKH CBOETO K HEIl OTHOLIEHHUS.
Y4eOHbIi AUAJIOT: 110 TPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U MOHSATHH.
I'pynnoBasi njm napHasi padora 1o BbISIBJICHHIO CYILIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B nmapax.
Pabora ¢ ucrouHuKkaMu HHPOPMALIHH.
I'pynnoBbie njiM MHAUBHUAYAJIbHbIE MIPOEKTHI.
HccnenoBareibckas 1esiTe1bHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

ACCUMWIISIIIAS U AUCCUMIIISIITIS —
JIB€ CTOPOHBI MeTaboym3Ma. Turrer
obmena BerecTB. JlaboparopHas

o paGota «Isyuerie 1 https://lesson.edu.ru/lesson/cdc6b0

d2-866f-4e35-9168-ceeabel24e55

KaTaJIMTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha IPUMEpPE aMHJIa3bl
VI KaTaJiasbl)»

DepMEeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOro MeTaboausma.

JlaboparopHas padora «/3ydyeHue
paTop P v https://lesson.edu.ru/lesson/cdc6b0

d2-866f-4e35-9168-ceeabel24e55

25 (hepMEHTATUBHOTO PACIICTUICHUS 1
MEPOKCHU/Ia BOJIOPO/IA B
PaCTUTENLHBIX U )KHBOTHBIX

KJIETKaX»

26 benku-aktuBaTtopsl u OenKu- 1 https://lesson.edu.ru/lesson/cdc6b0
UHTUOUTOPBI d2-866f-4e35-9168-ceea5el24e55

97 ABTOTpOGHBIN TUTT OOMEHa 1 https://lesson.edu.ru/lesson/cdc6b0
BEIIIECTB d2-866f-4635-9168-ceeabel24e55

8 DOTOCHHTES 1 https://lesson.edu.ru/lesson/27c57b

97-ee02-4b2c-97ac-223ab66c2417



https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7

Xemocunres. JlaboparopHas

https://lesson.edu.ru/lesson/27¢c57b

29 padora «Cparenne npoueccos 97-ee02-4b2c-97ac-223ah66c24f7
(oTOCHHTE3a 1 XeMOCHHTE3a»
AHa’poOHBIE OpraHu3Mbl. Bus

30 oposxkenus. JlabopaTopHas pabora https://lesson.edu.ru/lesson/1f60ace
«CpaBHEHHE MTPOLIECCOB OPOKEHUS f-6051-44ce-bb66-6f75e4d59480
U ObIXaHUS)

31 AdpoOHBIE OpraHU3MBbI. JTaIbl https://lesson.edu.ru/lesson/1f60ace
SHEPTeTUIECKOTO 0OMEHa f-6051-44ce-bb66-6f75e4d59480
DHEPIHS MEMOPANHOTO IPaieHTa https://lesson.edu.ru/lesson/1f60ace

32 npotoHoB. Cuate3 AT®: paborta ' o

npoToHHON AT®-cuHTa3bI

f-6051-44ce-bb66-6f75e4d59480

HACJEJACTBEHHASI HHOOPMAIIAA U PEAJIN3AIINAA EE B KJIETKE (9 u)

® YCTAaHOBJICHHE JIOBEPUTEIBHBIX OTHOLIEHHM MEXIy Y4YMTE€IeM U €ro y4eHHKaMu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPHSITHIO y4yallMMHCS TpeOOBaHMII M MpochO yduTens,
MPUBJICYEHUIO WX BHHUMAaHMUS K 0O0CyxkJaeMoil Ha ypoke HH(OpPMalW{, aKTHUBU3ALUU HX
O3HABATEILHON AESITSILHOCTH.

¢ [100YX/I€HHE MIKOJIbHUKOB COOIONATh Ha YpOKE OOIIENpPHUHSATHIE HOPMBI MOBEJIEHUS, IpaBHiia
OOLIeHUsT CO CTapIIUMU (YYUTENIIMH) U CBEPCTHUKaMH (ILIKOJbHUKAMU), TMPUHIUIBI y4eOHOM
JUCHMIUTMHBI U CAMOOPraHU3allu.

® IPUBJIEYEHHE BHUMAHUS IIKOJbHUKOB K [IEHHOCTHOMY acClEeKTy M3y4aeMbIX Ha ypOKax sIBJICHHUH,
opraHuzamusi uX paboThl ¢ TOJydyaeMOW Ha YPOKE COLMAaIbHO 3HAUMMOW WHMOpMamHMerd —
UHUIMUPOBAHUE €€ OOCYX/IEHUs, BBICKA3bIBAaHMUS YYallMMHCA CBOEIO MHEHHS 10 €€ IOBOLY,

BBIPAOOTKH CBOETO K HEil OTHOLICHHUSI.
Y4eOHbIi AUAJIOT: TT0 TPUMEHEHUIO OMOJIOTUYECKUX TEPMUHOB U TIOHSITHA.
I'pynnoBasi nju napHasi padora 1o BbISBJICHHIO CYIIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B mapax.
Pa6ora ¢ ncrounnkamu uHgopmManuu.
I'pynnoBble Wi HHAUBUAYAJIbHbIE MIPOEKTHI.
HccnenoBaresbekas 1esiTeIbHOCTD.
KoHCTPYKTUBHBIH 1HAJIOT.

https://lesson.edu.ru/lesson/05b308
33-2ed2-445b-b4ae-823f126h73d0

33 Peakiiuyn MaTpuyHOrO CHHTE3a 1

Tpanckpunus — MaTpUYHbINA https://lesson.edu.ru/lesson/05b308
cunte3 PHK 33-2ed2-445b-b4ae-823f126b73d0

34

https://lesson.edu.ru/lesson/05b308
33-2ed2-445b-b4ae-823f126h73d0

35 Tpancisus u e€ stranbl 1

https://lesson.edu.ru/lesson/05b308
33-2ed2-445b-b4ae-823f126h73d0

KO,[LI/IpOBaHI/IC aMHHOKHCIOT. Poib

36
pubocom B OMocuHTe3€e Oenka

https://lesson.edu.ru/lesson/0810f1
1 5f-a477-4c70-9f41-1270516b7afl
https://lesson.edu.ru/lesson/a91526

Opranuzanys resoma y IpoKapuoT
U DYKapuoT

37



https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
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https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f

04-585b-4bf9-923c-d6a9d6847d3f

38 MonekyisspHble MEXaHU3MBbI 1 https://lesson.edu.ru/lesson/0810f1
JKCIIPECCUU F€HOB y 3YKapuOT 5f-a477-4¢70-9f41-1270516b7afl
Bupycsl — BHeKJI€TOUHBIE (POPMBI

39 KU3HU U O0JIUTaTHBIE TTApa3HTHI. 1 https://lesson.edu.ru/lesson/eb33fad
[TpakTuaeckas padora «Co3nanue 3-8d72-4e0b-bbc5-4c86e312fb15
MOJIENI BUpYCa»

40 Bupycusle 3a0051€BaHUS YeIOBEKa, 1 https://lesson.edu.ru/lesson/eb33fad
JKUBOTHBIX, PACTCHUH 3-8d72-4e0b-bbc5-4c86e312fh15

41 HanoTexnosioruu B 6uonoruu u 1 https://lesson.edu.ru/lesson/3b18d5
MEIHIMHE 8d-51ee-43ba-9b17-45c9608fa382

JKU3HEHHBIN IIUKJI KJIETKH (6 1)

® YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOLIEHHMM MEXIy Y4YMTEIeM U €ro y4eHHKaMmu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUSITHIO y4yallMMHCS TpeOoBaHMII M Mpoch0 yduTens,
MPUBJICYEHUIO WX BHHUMAaHMS K 0O0CyxkJaeMoll Ha ypoke HH(OpMalM{, aKTUBH3ALMHM HX
O3HABATEILHON AESITSILHOCTH.
¢ [100YX/I€HHE IIKOJBbHUKOB COOIONATh Ha YpOKE OOIIENPHUHSATHIE HOPMBI MOBEIEHUS, MpaBHiIa
oOIeHUsT CO CTapIUMU (YYUTENIIMH) U CBEPCTHUKaMH (ILIKOJbHUKAMU), TMPUHIUIBI y4eOHOM
JUCHMIUTMHBI U CAMOOPraHU3alllu.
® [IPUBJIEYCHNE BHUMAHUS MIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax SIBIICHUH,
opraHuzamusi uX paboThl ¢ TOJydyaeMOW Ha YPOKE COLMAIbHO 3HAYMMOW HHQpOpMaIumen —
WHULMUPOBAHUE €€ OOCYKIECHMsI, BBICKA3bIBAaHUS y4alllUMHCS CBOEr0 MHEHHS IO €€ IMOBOJY,
BBIPAOOTKH CBOETO K HEil OTHOLICHHUSI.
Y4eOHbIi AUAJIOT: TT0 TPUMEHEHUIO OMOJIOTUYECKIX TEPMUHOB U TIOHSITHIA.
I'pynnoBasi njm napHasi padora 1o BbISIBJICHHIO CYIIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B mapax.
Pa6ora ¢ ncrounnkamu uHpopManuu.
I'pynnoBble Wi HHAUBHUAYAJIbHbIE MIPOEKTHI.
HccnenoBaresbekas 1esITeIbHOCTD.
KoHCTPYKTUBHBIH 1HAJIOT.

https://lesson.edu.ru/lesson/a494c3
ch-b7c7-4815-h7a1-155c7245fdbf

42 JKU3HEHHBIN UK KIETKH 1

https://lesson.edu.ru/lesson/a494c3
ch-b7c7-4815-h7a1-155c7245fdbf

43 Martpuusnsliii cuate3 JJTHK 1

Xpomocowmsl. JlabopaTopHas

44 pabota «F3ydeHHE XPOMOCOM Ha 1 https://lesson.edu.ru/lesson/a494c3

cb-b7c7-4815-pb7al-155c7245fdbf

TOTOBBIX MUKpOIIpCIIapaTax»

https://lesson.edu.ru/lesson/a494c3
ch-b7c7-4815-h7a1-155c7245fdbf

45 Jlenenue KIETKH — MHUTO3 1

Tuns! knetok. Kaprokunes u
46 nuTokuHes3. JJaboparopHas pabora 1
«Habmrogenne MUTO3a B KIETKax

https://lesson.edu.ru/lesson/a494c3
ch-b7c7-4815-h7a1-155c7245fdbf



https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
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https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf

KOHYHMKA KOpeIlIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEmapaTax)»

Perynsanus ;kM3HEHHOTO LIUKJIA 1 https://lesson.edu.ru/lesson/a494c3
KIIETOK cb-b7c7-4815-b7al-155c7245fdbf

47

CTPOEHUE N1 ®YHKIIUU OPTTAHU3MOB (17 u)

® YCTAaHOBJICHHE JIOBEPUTEJBHBIX OTHOLIEHHMM MEXIy Y4YMTEIEM U €ro y4YeHHKaMu,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYalUMHUCS TpeOOBAaHWA M TPOCHO y4dHUTEIs,
IIPUBJICYEHUIO UX BHHMMAaHMS K 0O0CyXJaeMOl Ha ypoke HH(OpMalM{, aKTUBU3ALMHM HX
IIO3HABATEbHOMU NEATEIbHOCTH.
¢ [100YX/I€HHE IIKOJbHUKOB COOIIONaTh Ha YpOKE OOLIENpPHUHSATHIE HOPMBI MOBEJIEHUS, MpaBuiIa
OOLIEHUS] CO CTApIIUMU (YYUTENIIMH) U CBEPCTHUKaMH (ILIKOJbHUKAMU), MPUHIUIBI y4eOHOU
JUCLUMILIMHBI U CAMOOPraHU3alllu.
® [IPUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax sIBIIEHUH,
opraHu3anusi UX paboThl C MOJy4yaeMOM Ha YpOKE COLMAIbHO 3HAYUMOM HH(OpManuen —
WHULMUPOBAaHUE €€ OOCYKIEHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKH CBOErO K HEil OTHOLIEHHUSL.
Y4eOHblii AUAJIOT: 110 TPUMEHEHHUIO0 OMOJIOTMYECKUX TEPMUHOB U MOHSATHH.
I'pynnoBasi njm napHasi padora 1o BbISBICHHIO CYILIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B nmapax.
Pabora ¢ ucrouHukamMu HHPOPMALHH.
I'pynnoBbie njiM MHAUBHUAYAJIbHbIE MIPOEKTHI.
HccnenoBareibckas 1esiTe1bHOCTD.
KoHCTPYKTUBHBIH 1HAJIOT.

https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-a6de-b61e1484h48f

48 Opranu3Mm Kak eMHOE 11eJI0e 1

https://lesson.edu.ru/lesson/87d5ac
8b-3cd5-4ff0-alca-
8d92928535d1?backUrl=%2F06%
2F06%3Fterm%3D%25D1%2582
%25D0%25BA%25D0%25B0%25
D0%25BD%25D0%25B8

Tkanu pacrenuid. JlabopartopHas
49 pabota «/3ydyeHue TKaHen 1
pacTeHui»

https://lesson.edu.ru/lesson/bf61a2c
1-7d65-4fe8-8821-
1e493d0e2f06?backUrl=%2F06%2
F08%3Fterm%3D%25D1%2582%
25D0%25BA%25D0%25B0%25D
0%25BD%25D0%25B8
https://lesson.edu.ru/lesson/2040ea
80-962a-4db5-a134-76f0f036d418

TkaHM )KMBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «/3yuenue 1
TKaHEH KUBOTHBIX)»

Opranel. CHCTEMBI OPTraHOB.
51 JlaGopatopHas pabota «3yuenue 1
OpraHoB LIBETKOBOT'O PACTCHHSDY

https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-a6de-b61e1484b48f

https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-a6de-b61e1484b48f

52 Omnopa Tena opraHu3mMoB 1



https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1?backUrl=%2F06%2F06%3Fterm%3D%25D1%2582%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B8
https://lesson.edu.ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1?backUrl=%2F06%2F06%3Fterm%3D%25D1%2582%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B8
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https://lesson.edu.ru/lesson/87d5ac8b-3cd5-4ff0-a1ca-8d92928535d1?backUrl=%2F06%2F06%3Fterm%3D%25D1%2582%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B8
https://lesson.edu.ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2F06%2F08%3Fterm%3D%25D1%2582%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B8
https://lesson.edu.ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2F06%2F08%3Fterm%3D%25D1%2582%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B8
https://lesson.edu.ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2F06%2F08%3Fterm%3D%25D1%2582%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B8
https://lesson.edu.ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2F06%2F08%3Fterm%3D%25D1%2582%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B8
https://lesson.edu.ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2F06%2F08%3Fterm%3D%25D1%2582%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B8
https://lesson.edu.ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2F06%2F08%3Fterm%3D%25D1%2582%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B8
https://lesson.edu.ru/lesson/2040ea80-962a-4db5-a134-76f0f036d418
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https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f

https://lesson.edu.ru/lesson/f6d39de

53 JIBIKEHHE OPraHu3MOB 3-49h3-415f-a6de-h61e1484h48F
54 TTUTAHE ODFAHI3MOB https://lesson.edu.ru/lesson/f6d39de
p 3-49b3-415f-a6de-b61e1484b48f
HI/ITaHI/Ie ITIO3BOHOYHBIX KUBOTHBIX.
55 T8 T —— https://lesson.edu.ru/lesson/f6d39de
tesapured 3-49b3-415f-a6de-b61e1484b48f
JeJI0BEKa
56 JBIXAHHE OPraHH3MOB https://lesson.edu.ru/lesson/f6d39de
p 3-49b3-415f-a6de-b61e1484b48f
57 JlpIxaHue 1MO03BOHOYHBIX JKMBOTHBIX https://lesson.edu.ru/lesson/f6d39de
U 4YeJIoBeKa 3-49b3-415f-a6de-b61e1484b48f
58 TAHCIODT BELLECTE Y ODFAHIEMOB https://lesson.edu.ru/lesson/f6d39de
p PT BEIECTE y 0P 3-49h3-415f-a6de-h61e1484b48F
KposenocHas cucrema
59 HO3BOHOUHLIX KHBOTHALX 1 https://lesson.edu.ru/lesson/f6d39de
3-49b3-415f-a6de-b61e1484b48f
JeJ0BeKa
60 BLUICCHIE V ODFAHIEMOB https://lesson.edu.ru/lesson/f6d39de
JCIIeHHe y op 3-49h3-415f-abde-h61e1484b48F
61 SAlITa V ODLAHISMOB https://lesson.edu.ru/lesson/f6d39de
fTa y op 3-49b3-415f-a6de-h61e1484b48f
62 VIMMVHHAS CHCTEMA YelOBeKa https://lesson.edu.ru/lesson/f6d39de
i 3-49h3-415f-a6de-b61e1484b48F
63 PaznpaxumMocTts 1 perymsnus y https://lesson.edu.ru/lesson/f6d39de
OPraHu3MoOB 3-49b3-415f-a6de-b61e1484b48f
I'ymopanbHag pe
YMOpaIIBHAR Perysitti 1 https://lesson.edu.ru/lesson/f6d39de
64 OHIAOKpHUHHAsA CUCTCMA ) KXUBOTHBIX U

YCI0BCKa

3-49b3-415f-a6de-b61e1484b48f

PASMHOKEHHUE U PA3BBUTHE OPI'AHU3MOB (8 1)

® YCTAHOBJICHHE JIOBEPHUTEIBHBIX OTHOIICHUH MEXAYy YYHUTEIIEM M €ro  YYCHHKAMH,
CIOCOOCTBYIOIIMX MO3UTHBHOMY BOCIPHUSTHIO yYallUMHUCS TPEOOBAaHHA M TPOCHO ydHTEIs,
MPUBJICYCHUIO HMX BHHMaHUS K OOCYXJaeMOW Ha ypoke WH(POpMallMu, aKTUBHU3AIUU HX
M03HABATEIBHOM JESITEIBHOCTH.

¢ I0OY)K/ICHUE MIKOJLHUKOB COOJONATh Ha YpOKe OOIICTIPUHSATHIC HOPMBI MOBEICHUs, MPaBUIIa
oOIeHus: co cTapmuMu (yYUTENIMH) U CBEPCTHUKAMH (IIKOJbHUKAMU), TMPUHIUIBI Yy4eOHOM
JHMCUUIUIMHBI U CAMOOPTaHU3aIHH.

® IPUBJICYCHUE BHUMAHUS IIKOJHbHUKOB K IICHHOCTHOMY aCIeKTy M3Y4YaeMbIX Ha YPOKax sIBJICHUH,
opraHmu3anusi Ux paboThl C TMOMy4yaeMOW Ha YpOKe COIMaIbHO 3HAuMMOM HHpopMarmenn —
WHUIMUPOBAHUE €€ OOCYKICHHMsI, BBHICKA3bIBAaHUS y4YaIlUMHCS CBOEr0 MHEHHS IO €€ TMOBOJY,
BBIPAOOTKH CBOETO K HEil OTHOIICHHUS.

YueOHblii AUAI0r: IO IPUMEHEHUIO OMOJIOTMYECKUX TEPMUHOB U TIOHSATHH.

I'pynnoBas nim napHasi padora 1o BBISBICHHIO CYLLIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
Pa0ora B mapax.

Padora ¢ ucrouHnkaMu HHGOPMALHUH.
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https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f

I'pynnosbie Wi HHAUBHAYAIbHBIE IPOEKTHI.
HccaenoBaresbckas 1eATEIbHOCTD.
KoHcTpyKTHBHBIN AUAJIOT.

https://lesson.edu.ru/lesson/44d23e

65 @opMBI Pa3MHOKEHUS OPraHU3MOB 1 03-5225-466f-a455-55969d843db9

66 TTO/0BOE DASMHOKEHIE 1 https://lesson.edu.ru/lesson/99d9a9
T p 1a-3f8e-49cb-bce4-3a2f5e634110

67 Meiios 1 https://lesson.edu.ru/lesson/0f5f293

6-e558-48d1-869f-eab1c182d9b8

I'amerorenes. ObpazoBanue u
Pa3BUTHUC MMOJIOBBIX KJICTOK.

https://I .edu.ru/l f5f2
68 JMaGopatopras paGota «M3yuere 1 ttps://lesson.edu.ru/lesson/0f5f293

6-e558-48d1-869f-eab1c182d9hb8

CTPOEHMS MOJIOBBIX KIETOK Ha
TFOTOBBIX MUKPOIIpENapaTax»

69 NHpuBunyansHOE pa3BUTHE 1 https://lesson.edu.ru/lesson/c081bb
OPraHu3MOB — OHTOT€HE3 d7-b846-42ec-9bb9-c0ff9388e41d

70 3akiiajika OpraHoB U TKaHEW U3 1 https://lesson.edu.ru/lesson/b676db
3apOJIbIIIEBBIX JTUCTKOB 76-e61e-4f78-826a-75676e7f5af6
Poctu Pa3BHUTUC )KNBOTHBIX.

71 JlabopaTtopHas pabota «BrisiBIeHne 1 https://lesson.edu.ru/lesson/99d9a9
MPU3HAKOB CXOJCTBA 3apOIbIIIEH 1a-3f8e-49cb-bce4-3a2f5e634110
MTO3BOHOYHBIX KMBOTHBIX)»

Pa3zmHoOxeHue u pazButue
7 pactenuii. JlabopatopHas pabora 1 https://lesson.edu.ru/lesson/99d9a9

«CTpoeHue OpraHoB pa3MHOKEHHUS 1a-3f8e-49ch-bce4-3a2f5e634110
BBICIIMX PAaCTEHUII»

I'EHETHUKA - HAYKA O HACJIEACTBEHHOCTH U UBMEHYUBOCTHU
OPI'AHU3MOB (2 4)

® YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXAYy YYHUTEIIEM U €ro y4CHUKaMH,
CMOCOOCTBYIOIIMX TO3UTHBHOMY BOCIPHUSATHIO YyYallUMHUCS TPEOOBAaHHA M TPOCHO ydHTEIs,
MPUBJICYCHUIO HMX BHHMaHUS K OOCYXJaeMOW Ha ypoke WH(pOpMaluu, aKTUBHU3AIUU HX
M03HABATEIBHOM JICSITEIHPHOCTH.

¢ I00OY)K/ICHUE MIKOJBLHUKOB COOIIIONATh Ha YypOKE OOIICTIPHUHATHIC HOPMBI TIOBEICHUS, MpaBHIIa
oOIeHnsT co cTapmuMu (YYUTENSIMH) U CBEPCTHUKAMH (IIKOJbHUKAMU), TMPUHIUIBI Yy4eOHOM
JHMCUUIUIMHBI U CAMOOPTaHU3aIHH.

e [IPUBJICYCHNE BHUMAHUS MIKOJIBHUKOB K IIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha ypOKax SIBICHUH,
opraHmu3anusi Ux paboThl C TMOMy4yaeMOM Ha YpOKE COLHMANbHO 3HAYUMOW WHpopMarmen —
WHUIMUPOBAHUE €€ OOCYXKICHHMsI, BBHICKA3bIBAaHUS y4YallUMHCS CBOEr0 MHEHHS IO €€ TMOBOJY,
BBIPAOOTKH CBOETO K HEil OTHOIIEHHUS.

YueOHblii AUAJIOT: 110 TPUMEHEHHUIO0 OMOJIOTHUECKUX TEPMUHOB M MMOHSITHA.
I'pynnoBasi njiu napHasi padora no BHISIBJICHHIO CYIIIECTBEHHBIX MTPU3HAKOB KUBBIX OPTaHU3MOB.
Padora B mapax.



https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://lesson.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://lesson.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110

Pabora ¢ ucrounnkamu nHGopmManum.
I'pynnosblie Wi HHAUBHAYAIbHBIE IPOEKTHI.
HccaenoBaresbckas 1eATEIbHOCTD.
KoHcTpyKTHBHBIN AUAJIOT.

Hcropus cTaHOBIIEHUS U Pa3BUTHSA https://lesson.edu.ru/lesson/8088b7

3 TE€HETUKH KaK HayKH 1 fa-1bac-4c85-9905-a91d41ed37f8
OCHOBHBIE TTIOHSATHS U CHUMBOJIBI
74 reHeruku. Jlaboparopnas pabora 1 https://lesson.edu.ru/lesson/da2765

«Jlpo3odmuia kak 00ObEKT cd-a327-4526-bef3-7eccle3cd9cs
T'€HECTUYCCKUX HCCHGHOB&HHﬁ))

3AKOHOMEPHOCTH HACJIEACTBEHHOCTH (10 u)

® YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOLIEHUH MEXIy y4YUTelleM U €ero y4eHUKamu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUSITHIO y4yallMMHCS TpeOOoBaHMI M MpocbO yuduTens,
MPUBJICYEHUIO MX BHHUMAaHMS K 00CyXJaeMoll Ha ypoke HH(OpMalM{, aKTUBU3ALMM HX
O3HABATEILHON AESITSILHOCTH.
¢ [100YX/IeHHE LIKOJIBHUKOB COOIIONATh Ha YpPOKE OOIIENPHUHITHIE HOPMBI MOBENEHUS, MpaBHIia
OOLIEeHUsT CO CTapIIUMU (YYUTENIIMH) U CBEPCTHUKaMH (ILIKOJbHUKAMU), TMPUHIUIBI y4eOHOM
JUCHMIUTMHBI U CAMOOPraHU3alllu.
® [IPUBJICYCHNE BHUMAHUS MIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax SIBIIEHUH,
opraHuszanusi UX paboThl C MOJy4yaeMOl Ha YpOKe COLHMalibHO 3HAauMMOM uHpopMarueil —
WHULMUPOBAHUE €€ OOCYKIECHMsI, BBICKA3bIBAaHUS y4alllUMHCS CBOEr0 MHEHHS IO €€ IMOBOJY,
BBIPAOOTKH CBOETO K HEil OTHOLICHHUSI.
Y4eOHbIi AUAJIOT: TT0 TPUMEHEHUIO OMOJIOTUYECKIX TEPMUHOB U TIOHSITHIA.
I'pynnoBas njim nmapHasi padora 1o BbISBICHHIO CYIIECTBEHHBIX IPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B mapax.
Pa6ora ¢ ncrounnkamu uHpopManuu.
I'pynnoBble WM HHAUBHAYAIbHbIE IPOEKTHI.
HccaenoBaresbckas 1esATEJIbHOCTD.
KoHCTPYKTUBHBIH 1HAJIOT.

3aKOHOMEPHOCTH HACJIeI0BAHUS
Mpu3HaKoB. MoHOTHOpUIHOE
75 ckpemuBanue. [Ipakruueckas 1 https://lesson.edu.ru/lesson/da2765
pabora "U3ydyeHue pe3yapTaToB cd-a327-4526-bef3-7eccle3cd9c4
MOHOTHOPHUHOTO CKPEIIUBAHUS Y
Tpo30¢uIs"
76 ILluTomorunueckrue 0CHOBEI 1 https://lesson.edu.ru/lesson/da2765
MOHOTHOPUIHOTO CKpPEIIUBAHUS cd-a327-4526-bef3-7eccle3cd9cd
77 AHanu3upylouiee CKpeuBatue. 1 https://lesson.edu.ru/lesson/f9e74bb
Henomnnoe nomunupoBanue f-4477-4452-b5a1-3f990c947800
UTHOPHUIHOE CKpEUIUBaHUE.
78 ﬁ aKTII:qﬂ as ;)6 HTla T - 1 https://lesson.edu.ru/lesson/679872
Paciiecicai pabota «risyHeHHe 37-3081-4683-970c-1dd5857cf5bf
pe3yIbTaTOB AUTHOPUIHOTO



https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf

CKPELIMBAHUA Y APO30(PUIIBD»
79 Iutonoruueckue 0CHOBBI 1 https://lesson.edu.ru/lesson/679872
JUTUOPUIHOTO CKPEIIUBAHUS 37-3081-4683-970c-1dd5857cf5bf
80 CuenjeHHoe HacIeI0BaHueE 1 https://lesson.edu.ru/lesson/f9e74bb
MIPU3HAKOB f-4477-4452-b5a1-3f990c947800
81 XpOMOCOMHAsI TEOPUS 1 https://lesson.edu.ru/lesson/a3431d
HACJIECTBEHHOCTH 82-087f-46fe-aba8-eca3491d454a

82 TeneriKa rosa 1 https://lesson.edu.ru/lesson/e1564a
9c¢-0f9c-4060-abd6-435067cecl4d
https://lesson.edu.ru/lesson/e1564a
9c¢c-0f9c-4060-abd6-

83 I'enoTHm Kak 1ea0CTHAs CUCTEMA 1 435067cecl4dhttps://lesson.edu.ru/
lesson/e1564a9c-0f9c-4060-abd6-
435067cecl4d

84 I'eHeTnyecknii KOHTPOJIb PA3BUTHS 1 https://lesson.edu.ru/lesson/bb1da5

pacTeHuH, )KUBOTHBIX U YEJIOBEKA 99-4162-44bb-b97d-8e7165598966

3AKOHOMEPHOCTHU UBMEHYUBOCTH (6 4)

® YCTAaHOBJICHWE JIOBEPUTEIBHBIX OTHONICHWH MEXIy YYHTEIeM W €ro y4YCHHKaMH,
CIOCOOCTBYIONIUX TMO3UTHBHOMY BOCHPHSITHIO yYaIIMMHCS TpeOOBaHWM W MPOCHO ydHTENS,
MPUBJICYEHUIO WX BHHUMAaHHUS K 0OCyXJaeMoil Ha ypoke HMH(OpMAIMH, aKTUBH3AIMH HX
MO03HABATEIbHOM 1€ATEIbHOCTH.
¢ [10OYX/ICHHE IIKOJHbHUKOB COOMIONATh Ha YpOKE OOLIEHMPHUHSATHIE HOPMBI MOBEIEHUS, MpaBHiia
OOIIIEHHsI CO CTapUIMMH (YYHTEISIMH) M CBEPCTHUKAMH (IIKOJIHHUKAMH), TPUHIUIBI yI4eOHOM
JTUCHMILTMHBI U CAMOOPraHU3alllu.
® [IPUBJICYCHHE BHUMAHUS MIKOJIBHUKOB K IEHHOCTHOMY acCIIeKTy U3y4aeMbIX Ha ypOKax sIBICHUH,
opraHm3zanus UxX paboThl C MOJy4yaeMOM Ha YpOKE COLHMAIbHO 3HAYUMOUW uH(popMmaluen —
WHULMUPOBAHUE €€ OOCYXKICHHMsI, BBICKA3bIBAaHUS y4alllUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKH CBOETO K HEIl OTHOILICHUSI.
Y4eOHbIi AUAJIOT: TT0 TPUMEHEHUIO OMOJIOTUYECKIX TEPMUHOB U TIOHSITHH.
I'pynnoBasi njiu napHasi padora 1o BbISIBJICHHIO CYIIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B mapax.
Pabora ¢ ucrounukamm uHgpopManmnu.
I'pynnoBble Wi HHAUBUAYAJIbHbIE MIPOEKTHI.
HccnenoBaresibekas 1eSIT€IbHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

HN3MeH4YnBOCTb NMpU3HAKOB. Buibl https://lesson.edu.ru/lesson/e1564a
U3MEHYUBOCTH 9c-0f9c-4060-abd6-435067cecl4d

85

https://lesson.edu.ru/lesson/e1564a
9c-0f9¢c-4060-abd6-435067cecl4d

86 MonudukanroHHas U3MEHYHUBOCTh 1

BapuaunonHslii psaa u
87 BapUallMOHHAsl KPUBas. 1
JIaGoparopHas paboTa

https://lesson.edu.ru/lesson/e1564a
9c-0f9c-4060-abd6-435067cecl4d



https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14dhttps:/lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14dhttps:/lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14dhttps:/lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14dhttps:/lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14dhttps:/lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d

«HccnenoBanue 3aKOHOMEPHOCTEN

MO (UKATUOHHON N3MEHUYNBOCTH.
ITocTpoenue BapualiMOHHOIO psija

Y BApUALIMOHHOM KPUBON»

88 T'enoTnnnyeckass U3SMEHUYUBOCTD. 1 https://lesson.edu.ru/lesson/bblda5
KoMOuHaTuBHAasA U3MEHYMBOCTD 99-4162-44bb-b97d-8e7165598966

MYTaIII/IOHHaFI HU3MCHYHNBOCTBD.

[TpakTudeckas paborta «Myrtanuu y https://lesson.edu.ru/lesson/bblda5

89 Ipo30¢uIIB! (Ha TOTOBBIX ! 99-4162-44bb-b97d-8e7165598966
MUKpOIpernaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO
https://lesson.edu.ru/lesson/bblda5
90 nporiecca. DNMUreHeTHKa U 1

99-4162-44bb-b97d-8e7165598966

SIIUT'€HOMUKA

I'EHETHUKA YEJIOBEKA (3 4)

® YCTAaHOBJICHHE JIOBEPUTENBHBIX OTHOUICHUM MeEXay y4YuTelleM M €ro YyueHUKaMHu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPHSITHIO y4yallMMHCS TpeOOBaHMI U MpochO yduTens,
MPUBJICYEHUIO WX BHHUMAaHMS K 0O0CyxkJaeMoll Ha ypoke HH(OpMalM{, aKTUBH3ALMHM HX
O3HABATEILHON AESITEILHOCTH.
¢ [100YX/IeHHE LIKOJIBHUKOB COOIIONaTh Ha YpOKE OOIIECTPUHATHIE HOPMBI MOBENEHUS, MpaBHIia
oOIeHUsT CO CTapIUMU (YYUTENIIMH) U CBEPCTHUKaMH (ILIKOJbHUKAMU), TMPUHIUIBI y4eOHOM
JUCHMILTMHBI U CAMOOPraHU3alllu.
® [IPUBJICYCHNE BHUMAHUS MIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypOKax SIBIICHUH,
opraHuzamusi uX paboThl ¢ TOJydaeMOW Ha YpOKE COIMAIbHO 3HAYMMOW HWHpopmarmein —
WHULMUPOBAHUE €€ OOCYKIECHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IMOBOJY,
BBIPAOOTKH CBOETO K HEil OTHOLICHHUSI.
Y4eOHbIi AUAJIOT: TT0 TPUMEHEHUIO OMOJIOTUYECKUX TEPMUHOB U TIOHSITH.
I'pynnoBasi njm napHasi padora 1o BbISIBJICHHIO CYIIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B mapax.
Pa6ora ¢ ncrounnkamu uHpopManuu.
I'pynnoBbie Wi HHAUBUAYAJIbHbIE MIPOEKTHI.
HccnenoBaresbekas 1esITeIbHOCTD.
KoHCTPYKTUBHBIH 1HAJIOT.

I'enetuka yenoBeka. [IpakTuueckas
https://lesson.edu.ru/lesson/143bch

o paGora «CocTapaeHHte 1 ka3 ! 4f-232b-4e0c-84a7-7b6b48306d6h
POIOCIOBHOM»
. https://lesson.edu.ru/lesson/143bch
92 MeTtoapl MEIUIIMHCKON I'€HETUKHU 1

4f-232b-4e0c-84a7-7b6b48306d6b

3HadeHUe MEIUIIMHCKON T'€HETUKU

B IIPEJOTBPALLECHUN U JICYCHUHU https://lesson.edu.ru/lesson/143bch
TeHETUYECKUX 3a00JIeBaHUM 4f-232b-4e0c-84a7-7b6b48306d6b

YCI0BCKa

93



https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b

CEJIEKLISI OPTAHU3MOB (4 u)

® YCTAaHOBJICHUE JOBEPUTEIBHBIX OTHOUIEHHM MEXIy Yy4YUTEIeM U €ro yd4eHUKaMmu,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYallUMHUCS TpeOOBAaHHM M TPOCHO y4yHUTEIs,
NPUBJICYCHUIO HMX BHHMaHUS K OOCyKJaeMod Ha ypoke HWHGPOpMalWu, AaKTUBH3ALUU HX
[T03HABATEIBHOM JIEATEIbHOCTH.
¢ 100Y)KJICHHE MIKOJFHUKOB COOJIONATh Ha ypOKe OOIIETPHHATHIE HOPMBI TOBEACHUS, TpaBUia
oOIIeHnsT CO cTapmuMu (YYUTEISIMH) U CBEPCTHUKAMH (IIKOJbHUKAMU), TPUHITUIBI YIeOHOM
JUCLMILIMHBL U CAMOOPraHU3ally.
® [IPUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax sIBIICHUH,
opraHu3anusi UX pabOTHl C IOJlydaeMOW Ha YpPOKE COLMAIBHO 3HAYMMOW HMHQpOpMAImen —
WHULMUPOBAaHUE €€ OOCYKIEHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKH CBOETO K HEIl OTHOLIEHHUS.
Y4eOHbIi AUAJIOT: 110 TPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U MOHSATHH.
I'pynnoBasi nim napHasi padora 1o BbISBJICHHIO CYILIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
Pabora B nmapax.
Padora ¢ ucrounnkamm nHgopmanum.
I'pynnoBbie njiM MHAUBHUAYAJIbHbIE MIPOEKTHI.
HccaenoBaresbckas 1esiTEJIbHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

OCHOBHBIG IIOHATUSA CCIICKIIUUN.
94 JlabopaTtopHnas pabota «3ydyeHue 1 https://lesson.edu.ru/lesson/86acad
COPTOB KYJIbTYPHBIX PACTCHHUI U 55-2279-4152-a48a-840d20ce0270
MOPOJT JOMAITHUX YKUBOTHBIX)
MeTomp! ceneKIIMOHHON PabOTHI.
95 TaGopatopHas pabora «VIsvieHie 1 https://lesson.edu.ru/lesson/86acad
paTopHai p i 55-2279-4152-248a-840d20ce0270
METO/IOB CEJICKITUU PACTCHUIN
JlocTrKEeHUs CeNEeKIIMU PACTEHUI 1
9% scrBoTHEX. TIpaKTieckas paGora 1 https://lesson.edu.ru/lesson/86acad
- PaKTHACCRAA b 55-2279-4152-3482-840020ce0270
«IIpuBUBKa pacTCHHI»
CoxpaHeHue, u3ydyeHue u
97 R —— 1 https://lesson.edu.ru/lesson/143bch
4f-232h-4e0c-84a7-7b6b48306d6b
pecypcoB

BUOTEXHOJIOI'UA U CUHTETUYECKASA BUOJIOI'UA (4 1)

® YCTAaHOBJICHHE JOBEPUTENBHBIX OTHOUICHHH MEXIy y4UTeleM U €ero Yy4YeHUKaMH,
CHOCOOCTBYIOUIUX MO3UTHBHOMY BOCHPHUSITHIO y4YallUMHCS TpeOOBaHWI M MPOCHO yduTens,
MPUBJICUECHUIO WX BHHUMAaHHUS K 0OCyxkJaeMoll Ha ypoke HH(OpPMAIMH, aKTUBHU3AIMH HUX
MM03HABATEIBHOM JI€ATETbHOCTH.

¢ I0OYX/ICHHE IIKOJHLHUKOB COOMIONATh HAa YpOKE OOIIENPHUHATHIE HOPMBI MOBEACHHUSA, MpaBUIia
oOmIeHnsT co cTapmuMu (YYUTENSIMH) U CBEPCTHHKaMH (IIKOJbHUKAMU), TMPUHIUIBI Y4eOHOM
JTUCIUILTAHBI U CAMOOPTaHU3alINH.

e [IPUBJICYCHNE BHUMAHUS IIKOJILHUKOB K IIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypOKax SIBIICHUH,
opranm3aiusi ux paboThl C TMOJy4yaeMOW Ha YpOKe COIMaIbHO 3HauMMOW uHpopmalmen —



https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
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https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b

UHULMUPOBAHUE €€ OOCYKIEHMsI, BBICKA3bIBaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJLY,
BBIPAOOTKHU CBOETO K HEll OTHOIICHUSI.
YueOHblii UAI0r: TI0 TPUMEHEHUIO OMOJIOTHYECKUX TEPMUHOB U TIOHSATHH.
I'pynnoBasi nim napHasi padora 1o BbISBICHHIO CYLLIECTBEHHbIX IIPU3HAKOB KUBBIX OPraHU3MOB.
Pabora B nmapax.
Padora ¢ ucrounnkamm nHgopmManum.

prl'll'[OBble NI HHAUBUAYAJBHBIC IIPOCKTHI.

HccnenoBareibckas 1esiTeIbHOCTD.
KoHcTpyKTHBHBIN AUAJIOT.

buorexnonorus xak HayKa U
oTpaciib IPpOU3BOJICTBA.

https://lesson.edu.ru/lesson/133b01

98
[IpaxTnueckas pabora «M3yuenue 66-fc35-4a91-a264-14aaee2f5897
00BEKTOB OMOTEXHOJIOT UMY
99 OcHOBHBIE HAITPaBJICHUS https://lesson.edu.ru/lesson/133b01
CUHTETHYECKOU OMOJIOTUH 66-fc35-4a91-a264-14aaee2f5897
100 XpOMOCOMHAsI M T€HHAas https://lesson.edu.ru/lesson/133b01
VH)KEHEpUs 66-fc35-4a91-a264-14aaee2f5897
101 Me JHIHHCKHE GHOTEXHOIOMHH https://lesson.edu.ru/lesson/133b01
66-fc35-4a91-a264-14aaee2f5897
PezepBHbiit ypok. [ToBTOpenue,
https://lesson.edu.ru/lesson/387b26
102 000011IeHNE, CUCTEMATH3AINS

3HAaHUU

69-fa96-450b-bd73-1e7a543ee995

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102



https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
" Tema ypoka KosmuecTBo JMEKTPOHHLIE HDPORLIE
n/n 4acoB o0pa3oBaTe/bHBIE PECYPChI

3APOKIEHUE U PA3ZBUTHE DBOJIOLIMOHHBIX ITPEJICTABJEHMII B
BUOJIOTUU (4 )

® YCTAaHOBJICHHE JOBEPUTEJBHBIX OTHOUICHHM MEXIy y4UTelIeM U €ero y4yeHUKaMmu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUSTHIO YYalIUMHUCS TpeOOBaHUN U MpPOCchO yduTend,
MPUBJICYEHUIO MX BHHUMAaHMS K 0O0CyXJaeModl Ha ypoke HH(OpMalM{, aKTUBU3ALMM HX
IT0O3HABATEIBHOM JIEATEIbHOCTH.
¢ [100YX/I€HHE IIKOJIBHUKOB COOIIONaTh Ha YpOKE OOIIENpPHUHSATHIE HOPMBI MOBEJIEHUS, IpaBHUiIa
OOLIEHUSI CO CTApPIIUMU (YUUTENIIMH) U CBEPCTHUKAMU (IIKOJIBHMKAMM), MPUHILIUIBI y4eOHOM
JTUCHMIUTMHBI U CAMOOPraHU3alllu.
® [IPUBJICYCHNE BHUMAHUS MIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax SIBIIEHUH,
opraHmMszanusi UX paboThl C MOJy4yaeMOM Ha YpOKE COLMAIbHO 3HAYUMOM uH(popMmaruen —
WHULMUPOBAaHUE €€ OOCYKJEHHS, BBICKA3bIBAaHUS YUYaIIMMHCS CBOEIO MHEHHUS 0 €€ IOBOLY,
BBIPAOOTKH CBOETO K HEil OTHOLIEHHUSI.
Y4eOHblii AUAJIOT: 110 TPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U MOHSATHH.
I'pynnoBas niu napHasi padoTa 1o BBISBICHHIO CYIECTBEHHBIX ITPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B mapax.
Pabora ¢ ncrounnkamu uHpopManuu.
I'pynnoBbie njiM HHAUBHUAYAJIbHBIE IIPOCKTHI.
HccnenoBareibckas 1esiTe1bHOCTD.
KoHCTPYKTUBHBIH 1HAJIOT.

1 DBOIOIMOHHAsS Teopus Y. 1 https://lesson.edu.ru/lesson/dbb6c1dl-
HapBuHa cf9c-43b5-ae8c-1a4a8ea05f95
5 JIBYOKyIME CUIIbI 3BOJIFOIIUN 1 https://lesson.edu.ru/lesson/923chdce-
BU10B 110 Y. JlapBuny 4ef1-4295-b67f-e268ad583c02
Boprba 3a cymectBoBanue,
3 CCTECTBOHHLL 1 1 https://lesson.edu.ru/lesson/304a891f-
. 8df8-4b19-9753-8f3275cae0f6
HCKYCCTBEHHBIH 0TOOP
https://lesson.edu.ru/lesson/d5d4ce86-
4 DopMUpPOBAHUE CUHTETUYECKON 1 b439-4abe-b498-ab8377cd47d4
TEOPHUHU BOJIIOIUU https://lesson.edu.ru/lesson/7a22c0f1-
1169-4450-8585-b2ad01be75af

MUMKPOJ3BOJIIOIUS U EE PE3YJIBTATHI (14 4)

® YCTAHOBJICHUE JOBEPUTEIBHBIX OTHOUIEHMM MEXIy Y4YUTEIEM U €ro yd4eHUKaMH,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUATHIO y4allUMHUCS TpeOOBaHMM M MpPOChO yuuTens,
NPUBJICYEHUIO HMX BHHMAaHUSA K OOCyXJaeMOW Ha ypoke HWHGOpMAalMM, aKTHBHM3AaLUU HX
II03HABATENIbHOMN EATEIbHOCTH.



https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://lesson.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://lesson.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af

¢ 100Y)K/JICHHE MIKOJBHUKOB COOMIONATh Ha ypoKe OOIIETPHHATHIE HOPMBI TOBEACHUS, MpaBUIia
oOmieHust co crapmuMu (YYUTEISIMH) U CBEPCTHUKAMHU (IIKOJBHUKAMM), TPUHIMIBI y4eOHOM
JUCLMILIMHBL U CAMOOPraHu3aliy.

® [IPUBJICYEHNE BHUMAHUS HIKOJIbBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax sIBIICHUH,
opranm3anusi UX paboOThl C TMOJy4yaeMOl Ha YpPOKE COLMAIBHO 3HAYUMOW WH(pOpMaImen —
MHULMUPOBAHUE €€ OOCYKIEHMsI, BbICKA3bIBAaHUS y4yallUMHCS CBOEr0 MHEHHS IO €€ IOBO.Y,

BBIPAOOTKHU CBOETO K HEil OTHOIICHUSI.

Y4eOHbIi AUAJIOT: 110 IPUMEHEHHUIO OMOJIOTMUECKUX TEPMUHOB U MOHSATHUH.
I'pynnoBasi nim napHasi padora 1o BbISIBJICHHIO CYLLIECTBEHHbIX IIPU3HAKOB KUBBIX OPraHU3MOB.

Padora B nmapax.
Pagora ¢ ucrouHuKaMu nHpopMaLuH.

prl'll'[OBble HJIU HHAUBUAYAJbHBIC IPOCKTHI.

HccnenoBareibckas 1esiTe1bHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

DTanbl YBOTIOIHMOHHOTO
5 HpoTIecCa: MEKPOYBOTIOII 1 1 https://lesson.edu.ru/lesson/85e9b260-
0018-458a-9e76-286103e5af16
MaKpO3BOJTIOITHS

6 [Tonynsiuus — s>neMeHTapHas 1 https://lesson.edu.ru/lesson/al56d7a4-
€IUHHIIA YBOJIIOINH 2580-4123-a777-188444dal572
3aK0oH reHETHYECKOTO
paBHoBecus JIx. Xapau, B.

7 Baitn6epra. JlaboparopHas 1 https://lesson.edu.ru/lesson/dbb6c1d1-
pabota «BrIsiBIeHHE cf9c-43b5-ae8c-1a4a8ea05f95
M3MEHYUBOCTH Y ocobei
OJIHOTO BHUA»

8 DneMeHTapHbIe (GaKTOPHI 1 https://lesson.edu.ru/lesson/dbb6c1dl-
3BOJIIOLIUA cf9c-43b5-ae8c-1a4a8ea05f95

9 Dddext ocHoBarens. dpdexr 1 https://lesson.edu.ru/lesson/dbb6c1d1-
OYTBIJIOUHOTO TOPIIBIIIKA cf9c-43b5-ae8c-1a4a8ea05f95
Murpauvu. U3onamumn

10 HonyAIMiA: reorpadieckas 1 https://lesson.edu.ru/lesson/923chdce-

’ 4ef1-4295-b67f-e268ad583c02
Oumosioruyeckas
EcrecTBennslii 0TOOD —
11 HanpaBIomii haxTop 1 https://lesson.edu.ru/lesson/304a891f-
8df8-4b19-9753-8f3275cae0f6
IBOJIIOLIUH
12 TosoBoit 0T60p 1 https://lesson.edu.ru/lesson/923chdce-
4ef1-4295-b67f-e268ad583c02
IIpucnocobiaeHHOCTD

13 OPraHu3MOB KaK pPe3yJbTaT 1 https://lesson.edu.ru/lesson/85e9b260-
MHKPODBOJIIOLUH. 0018-458a-9e76-286103e5af16
JIaGoparopHas paboTa
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https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
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https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16

«U3yuenune apomopho30B u
WJIMOAJANTAIMI Y PACTCHUH U
JKHBOTHBIX)

[Tpumeps! pucnocobeHu y
OpraHu3MOB:
MOP(OTIOTHIECKHE,
(busHoIOTNIeCKHe,
OMOXUMHUYECKHE, https://lesson.edu.ru/lesson/85e9b260-
noseeHueckue. JlabopatopHas 0018-458a-9e76-286103e5af16
pabota «IIpucmocobneHwms

14

OpraHmu3MoOB U UX
OTHOCHUTCIIbHAsA
1IeTIECO00Pa3HOCTH

Bun, ero xpurepun u
cTpykTypa. JlaboparopHas

https://lesson.edu.ru/lesson/6111c6b6-
15 pabota «CpaBHEHHE BUIOB TIO 1

69b6-421c-80bf-7dc4f8a6f511

MOPGhOIOTHIECKOMY
KPUTEPHIO»

https://lesson.edu.ru/lesson/6111c6b6-
69b6-421c-80bf-7dc4f8a6f511

16 CrpykTypa BHIa 1

Bunoo6pa3oBanue kak https://lesson.edu.ru/lesson/bac095e5-
pe3ynbTaT MUKPOAIBOJTIOIIUN fa3b-43c0-ael8-f48043f9bdfe

17

CBs3b MUKPOABOJIIOLINH U 1 https://lesson.edu.ru/lesson/85e9b260-
SMUIEMUOJIOT U 0018-458a-9e76-286103e5af16

18

MAKPODRBOJIIOLUA U EE PE3YJBTATHI (6 4)

® YCTAHOBJICHHE JIOBEPHUTCIBHBIX OTHOIICHHH MEXIYy YYUTEIIeM U €ro y4YeHUKaMH,
CMOCOOCTBYIOIIMX TMO3UTHBHOMY BOCHPHUSTHIO yYallUMHUCS TpPEOOBAaHHA M TPOCHO ydHTEIs,
MPUBJICYCHUIO WX BHHMaHUS K OOCYXJaeMOW Ha ypoke WH(POpMalWu, aKTUBHU3AIUU HX
M03HABATEIBHOM JESITEIPHOCTH.
¢ I0OY)K/JICHHE MIKOJLHUKOB COOIONATh Ha ypOKe OOIICTIPUHATHICE HOPMBI TIOBEICHUS, TpaBUia
oOIeHusT co cTapmuMu (yYUTENIMH) U CBEPCTHUKAMH (IIKOJbHUKAMU), TMPUHIUIBI Yy4eOHOM
JHMCUUIUIMHBI U CAMOOPTaHU3aIHH.
® IPUBJICYCHUE BHUMAHUS IIKOJHHUKOB K IICHHOCTHOMY aCIIeKTy M3Y4YaeMbIX HA YPOKax sIBJICHUH,
opraHuzaiusi UX pabOThl C IOJIydaeMOW Ha YpPOKE COLMAIBHO 3HAYUMOUW WHQpOpMaIuen —
WHUIIMUPOBAHUE €€ OOCYXK/ICHUS, BBICKa3bIBAaHUS YYAIIMUMHCS CBOEIO MHEHHUsS IO €€ TOBOLY,
BBIPA0OTKHU CBOETO K HEl OTHOIIICHUSI.
YueOHblii IUAJIOT: 110 TPUMEHEHHUIO0 OMOJIOTHUECKUX TEPMUHOB M MMOHSITHA.
I'pynnoBasi nju napHasi padora no BHISIBJICHHIO CYIIIECTBEHHBIX MTPU3HAKOB KUBBIX OPTaHU3MOB.
Pa0ora B mapax.
Padora ¢ ucrounnkamMu nHGOpPMaLUH.
I'pynnoBbie Wi HHAUBUIYAJIbHbIE MIPOEKTHI.
HccaenoBaresbekasi 1esITeIbHOCTD.
KoHCcTpyKTHBHBII 1HAJIOT.



https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
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https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
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https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
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https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16

MakposBoronus.
19 8 P 1 https://lesson.edu.ru/lesson/85e9b260-
A 0018-458a-9e76-286103e5af16
HU3YUCHUA 5BOJIIOIIUU
20 buoreorpaduueckue MeTo b1 1 https://lesson.edu.ru/lesson/d5d4ce86-
W3yYEHUS SBOJIFOLUU b439-4abe-b498-ab8377cd47d4
OMOpPHOTIOTUIECKHE U
21 CPaBHUTEIBHO- 1 https://lesson.edu.ru/lesson/d5d4ce86-
MOP(OTIOTHTISCKHE METO,IbI b439-4abe-b498-ab8377cd47d4
HU3YUYCHUA 5BOJIIOINU
MonekynsipHO-r€HETUYECKHUE,
29 OMOXUMUYECKHE U 1 https://lesson.edu.ru/lesson/d5d4ce86-
MaTeMaTU4YECKUE METOIbI b439-4abe-b498-ab8377cd47d4
HU3YUCHUA 5BOJIIOINU
23 OO6mre 3aKOHOMEPHOCTH 1 https://lesson.edu.ru/lesson/d0c1700a-
IBOJTFOITIH £698-4173-85c8-4000022964f9
AJrTanTUBHAS paguanus.
o4 HenaBHOMEDHOCTE TEMIIOB 1 https://lesson.edu.ru/lesson/85e9b260-
P P 0018-458a-9¢76-286103¢5af16
IBOJTFOITIHT

MNPOUCXOXKIEHUE U PASBBUTHUE )KU3HU HA 3EMJIE (15 4)

® YCTAaHOBJICHHE JOBEPHUTEIbHBIX OTHOUICHHH MEXIy y4UTelleM U €ero Yy4YeHHUKaMH,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPHSITHIO y4YallMMHCS TpeOOBaHMI M MPOChO yduTens,
MPUBJICYEHUIO WX BHHUMAaHMUS K 0OCyxkJaeMoll Ha ypoke HH(OpMalM{, aKTUBH3ALMHM HUX
MO03HABATEIbHOMN EATEIbHOCTH.
¢ 100YX/I€HHE LIKOJIHHUKOB COOIIONATh Ha YpOKE OOLIENPHUHATHIE HOPMBbI MOBEACHHUSA, MpaBUIia
OOIIIEHHs] CO CTapUIMMH (YYHTEISIMH) U CBEPCTHUKAMH (IIKOJIHbHUKAMH), TPUHIUIBI y4eOHOM
JUCHMILTMHBI U CAMOOPraHU3allvu.
® [IPUBJICYCHNE BHUMAHUS HIKOJIBHUKOB K IEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypOKax SIBIICHUH,
opraHu3zanus Ux paboThl C MOJy4yaeMOM Ha YpOKe COLMajIbHO 3HAYMMOM HHpopMaiuen —
WHULMUPOBAHUE €€ OOCYXKICHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKH CBOETO K HEil OTHOLICHHUSI.
Y4eOHbIi AUAJIOT: TT0 TPUMEHEHUIO OMOJIOTUYECKIX TEPMUHOB U TIOHSITHH.
I'pynnoBasi nju napHasi padora no BbISBJICHHIO CYIIIECTBEHHBIX TPU3HAKOB KUBBIX OPTraHU3MOB.
PabGora B mapax.
Pabora ¢ ucrounukamm uHgopmManmnu.
I'pynnoBble Wi HHAUBUIYAJIbHbIE MIPOEKTHI.
HccnenoBaresbekas 1esITeIbHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

Hayunsie runoressl
25 MIPOUCXOXKACHUS )KU3HU Ha 1
3emie

https://lesson.edu.ru/lesson/08680ea9-
24b5-4073-9¢88-78991a88f00c

Jlonay4Hbl€ NIPEACTaBICHUS O https://lesson.edu.ru/lesson/08680ea9-
3apOXKICHUU KU3ZHU 24b5-4073-9c88-78991a88f00c

26
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97 OCHOBHBIE dTaIbI 1 https://lesson.edu.ru/lesson/d0c1700a-
HEOPraHUYECKOM IBOJIOLIMHU £698-4173-85c8-400002296419

28 L HIOTE35] 300K LEHIS SKHHIL 1 https://lesson.edu.ru/lesson/54f96a99-

PO 57e3-4914-9da0-ba9bad6f0889
Wcropus 3emiu u MeToabl €€
nzyuenus. JlabopatopHas

29 aGoTa M3VICHIE H OGN 1 https://lesson.edu.ru/lesson/54f96a99-
p ¥ 57e3-4914-9da0-ba9bad6f0889
HNCKOITIA€CMBIX OCTATKOB IIpeBHI/IX
OpPraHU3MOB»

30 Hauansasie sTamet 1 https://lesson.edu.ru/lesson/9ec4c3a8-
OPraHU4eCcKOM SBOJIIOIUN 5763-40ed-b127-2e1b849c4222

31 S BOIOLIS. SVKADHOT 1 https://lesson.edu.ru/lesson/d0c1700a-

1 SyKap £698-4173-85c8-4000022964f9
OCHOBHI)IG 3TaIllbl YBOJIFOITUA
pacTUTEIBLHOTO MUpA.

39 [IpakTnueckas pabora 1 https://lesson.edu.ru/lesson/9ec4c3a8-
«M3ydenne ocoOeHHOCTEH 5763-40ed-b127-2e1b849c4222
CTPOEHUSI pACTEHUI Pa3HBIX
OTIEIOBY

33 OCHOBHBIE 3TAIIbI DBOJIIOIINHT 1 https://lesson.edu.ru/lesson/9ec4c3a8-
YKUBOTHOTO MHUpa 5763-40ed-b127-2e1b849c4222
OBOMIOLHNS )KUBOTHEIX.

[IpakTrueckas padoTa
34 Javaere 0coberocTell 1 https://lesson.edu.ru/lesson/d0c1700a-
ya £698-4173-85c8-4000022964f9
CTPOEHHMS TIO3BOHOYHBIX
’KUBOTHBIX)

35 PasButHe xu3HN Ha 3eMiie 10 1 https://lesson.edu.ru/lesson/9ec4c3a8-
3pam U nepuojiam 5763-40ed-b127-2e1b849c4222
MaccoBbie BEIMUPaHUS —

36 N — 1 https://lesson.edu.ru/lesson/429b1a0d-

P c3e4-4740-9d75-b1d6fd53e2c6
MPOIILJIOTO

37 CoBpEeMEHHBIN IKOJIOTHYECKUI 1 https://lesson.edu.ru/lesson/429b1a0d-
KpH3HC, €r0 0COOEHHOCTH c3e4-4740-9d75-b1d6fd53e2c6

38 CoBpeMeHHas cucrema 1 https://lesson.edu.ru/lesson/429b1a0d-
OPraHMYECKOI0O MPOLIIOTO c3e4-4740-9d75-b1d6fd53e2c6

39 OCHOBHBIE CUCTEMATHUECKHE 1 https://lesson.edu.ru/lesson/32123386-
IPYIIIBI OPraHU3MOB 6909-40dc-9afe-eb3ec492b68c

MNPOUCXOKJIEHUE YEJIOBEKA — AHTPOIIOT'EHE3 (10 1)

® YCTAHOBJICHUC  JOBCPUTCIBHBIX OTHOIIICHUM MCXKIAY  YUYUTCIIEM U €ro Y4YCHHUKAaMHU,
CHOCO6CTBy}OH_II/IX MMO3UTUBHOMY BOCIHPUATUIO YUAIIUMHUCA Tpe60BaHHI>i u HpOCB6 YUUTCIIA,
IPUBJICYCHHUIO HMX BHUMAHUA K O6CY)K,[[3€MOI>1 Ha YpPOKC I/IH(I)OpMaI_II/II/I, AKTUBHU3allUM HX
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IIO3HABATEIbHOM NEATEIbHOCTH.
¢ 100Y)K/JICHHE MIKOJBHUKOB COOMIONATh HAa ypOKe OOIICTIPHHSATHIE HOPMBI TOBEIEHUS, MpaBHiIa
oOmieHust co crapmuMu (YYUTEISIMH) U CBEPCTHUKAMHU (IIKOJBHUKAMM), TPUHIMIBI Y4eOHOM
JUCLMILIMHBL U CAMOOPraHU3ally.
® [IPUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax SIBJICHMM,
opraHu3aisi UX pabOTHl C IOJlydaeMOW Ha YpOKE COLMAIBHO 3HAYUMOW HHpopMmanuenn —
WHULMUPOBAHUE €€ OOCYKIEHMsI, BbICKA3bIBAaHUS y4alllUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKHU CBOETO K HEll OTHOIICHUSI.
Y4eOHbIi AUAJIOT: 110 IPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U ITOHSATHUI.
I'pynnoBasi nim napHasi padora 1o BbISIBJICHHIO CYILIECTBEHHbIX IPU3HAKOB KUBBIX OPraHU3MOB.
Pabora B nmapax.
Padora ¢ ucrounnkamu nugopmanum.
I'pynnoBbie njim MHAUBHUAYAJIbHbIE MIPOEKTHI.
HUccaenoBareibckas 1esiTeIbHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

40 AHTpOTOJIOTUSI — HayKa O https://lesson.edu.ru/lesson/375dd554-
YeJIOBEKE 099c-409f-846a-4c30dc63346d

41 Pa3BuTHe npeacraBieHui o https://lesson.edu.ru/lesson/49e6ffd1-
MPOUCXO0KICHUHU YETIOBEKa eedf-43b2-8d0b-f2f170126ffb
MecTo 4eroBeKa B CUCTEME
OPraHuYeCcKOro MUpa.
JlaGopaTtopnast pabota

42 3VICHIE 0COBeHHOCTEN https://lesson.edu.ru/lesson/49e6ffd1-

i eedf-43b2-8d0b-F2f170126ffh

CTPOCHHMS CKEJIeTa YeJIOBEKa,
CBS3aHHBIX C
MIPSMOXOKICHUEM

43 JIBYOKyIIME CHITBI https://lesson.edu.ru/lesson/375dd554-
aAHTPOIIOreHE3a 099c-409f-846a-4c30dc63346d
CooTHOIIIEHHE OHOIOTHUYECKUX

44 1 CoMATBHEIX hAKTOPOB B https://lesson.edu.ru/lesson/4a3e94d7-

H p 80fe-4ae2-h0ch-607d35bebf80

AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUU https://lesson.edu.ru/lesson/4a3e94d7-
aHTpOIIOreHe3a 80fe-4ae2-b0cb-607d35bebf80

46 ITaneorenernka u https://lesson.edu.ru/lesson/375dd554-
MaJIeOreHOMHUKA 099c-409f-846a-4c30dc63346d

47 DBOJIIOIMS COBPEMEHHOTO https://lesson.edu.ru/lesson/4a3e94d7-
JeJIoBEKa 80fe-4ae2-b0ch-607d35bebf80
Uenoseueckue pachl.

48 IIpakTuyeckas pabora https://lesson.edu.ru/lesson/6bff6946-
«M3ydeHne dKOJIOTMYECKUX b615-49a6-a4e9-5ab6cae58048
aJarTamni 4eJ0BeKay
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MexIMCUUIITIMHAPHBIE METOIbI 1 https://lesson.edu.ru/lesson/6bff6946-
AHTPOIIOJIOTUU b615-49a6-a4e9-5ab6cae58048

49

IKOJIOTUS — HAYKA O B3BAUMOOTHOILIEHUSIX OPTAHU3MOB U
HAJIOPTAHU3MEHHBIX CUCTEM C OKPY)KAIOLEN CPEAOM (3 1)

® YCTAaHOBJICHUE JOBEPUTEIBHBIX OTHOUICHUM MEXIy Yy4YUTEeJeM U €ro yd4eHUKaMmu,
CMOCOOCTBYIOMIMX MO3UTHBHOMY BOCHPHUSTHIO yYalTUMHUCS TpeOOBAaHMA M TPOCHO y4dHTEs,
MPUBJICYEHUIO MX BHHMMAaHMS K 0O0CyXJaeMol Ha ypoke HH(OpMalM{, aKTHUBU3ALUU HX
IIO3HABATEIbHOMU NEATEIbHOCTH.
¢ 100Y)K/JICHHE MIKOJFHUKOB COOJIONATh Ha ypoKe OOIIETPHHATHIE HOPMBI TOBEACHUS, MpaBHIa
OOLIEHUS] CO CTAPIIUMU (YYUTENIIMH) U CBEPCTHUKAMH (ILIKOJbHUKAMU), TPUHIUIBI y4eOHOU
JUCHMIUIMHBI U CAMOOPraHU3alllu.
® [IPUBJICYCHNE BHUMAHUS IKOJIBHUKOB K IIEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax sIBIICHUH,
opraHmsanusi UX paboThl C MOJy4yaeMOM Ha YpOKE COLMAIbHO 3HAYUMOM uH(popMmaruen —
WHULMUPOBAaHUE €€ OOCYKIEHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKH CBOETO K HEIl OTHOLIEHHUS.
Y4eOHbli AUAJIOT: 110 TPUMEHEHHUIO OMOJIOTMUECKUX TEPMUHOB U MOHSATHH.
I'pynnoBasi njm napHasi padora 1o BbISBJICHHIO CYILIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B nmapax.
Pabora ¢ ucrouHuKkaMu HHPOPMALIHH.
I'pynnoBbie njiM MHAUBHUAYAJIbHbIE MIPOEKTHI.
HccnenoBareibekas 1esiTe1bHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

50 3apoKICHUE U Pa3BUTHE 1 https://lesson.edu.ru/lesson/6bff6946-
9KOJIOTHH b615-49a6-a4e9-5ab6cae58048
MeTo bl DKOJIOTHH.

51 JlaGopaTtopnast pabota 1 https://lesson.edu.ru/lesson/7b5d33d5-
«3yuenue MeTo0B 1cfb-47db-807e-85928f9110ee
DKOJIOTHYECKUX UCCIIENOBAHUIDY

52 3HaueHHne YKOJIOTHIECKUX 1 https://lesson.edu.ru/lesson/7b5d33d5-
3HAHUU I YEeJIOBEKA 1cfb-47db-807e-85928f9110ee

OPI'AHU3MbI U CPEJJA OBUTAHUA (9 1)

® YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOUICHHH MEXIy y4UTeleM U €ero y4eHUKamu,
CHOCOOCTBYIOUIUX MO3UTHBHOMY BOCHPHUSITHIO Yy4YallUMHCS TpeOOBaHWI M MPOCHO yduTens,
MPUBJICYECHUIO WX BHUMAaHHUS K 0OCykJaeMoll Ha ypoke HH(OpPMAlMH, aKTUBHU3ALMH HUX
MO03HABATEIbHOMN 1EATEIHHOCTH.

¢ T0OYXK/ICHUE MIKOJHbHUKOB COOMIONATh Ha YpOKE OOIIEMPHHATHIE HOPMBI MOBEIEHUS, MpaBHia
oOmIeHnsT co cTapmuMu (YYUTENSIMH) U CBEPCTHHKaMH (IIKOJbHUKAMU), TMPUHIUIBI Y4eOHOM
JTUCIUILTAHBI U CAMOOPTaHU3allNH.

e [IPUBJICYCHNE BHUMAHUS MIKOJILHUKOB K IIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypOKax SIBICHUH,
opraHmu3zanusi Ux paboThl C TMOMy4yaeMOM Ha YpOKe COLHMANbHO 3HAYMMON HHpopMalmen —
WHUIMUPOBAHUE €€ OOCYKICHHMsI, BBHICKA3bIBAaHUS y4YallUMHCS CBOEr0 MHEHHS IO €€ TMOBOJY,
BBIPAOOTKH CBOETO K HEil OTHOIICHHUSI.

YueOHblii HAJIOT: 110 TPUMEHEHHUIO0 OMOJIOTHYECKUX TEPMUHOB M MOHSITHA.
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I'pynnoBasi nim napHasi padora 1o BbISBICHHIO CYLLECTBEHHBIX IPU3HAKOB KUBBIX OPraHU3MOB.

Pabora B nmapax.
Pabora ¢ ucrounnkammu nHGpopmManum.

prl'll'lOBLIe NI HHANBUAYAJBHBIC IIPOCKTHI.

HccaenoBaresbckas 1eATEIbHOCTD.
KoHcTpyKTHBHBIN AUAJIOT.

53 Okonorndeckue HaKTopsl 1

https://lesson.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee

AbuoTtnueckue pakropsl. CBer
KaK 9KOJIOTUYECKUHN (haKTop.

54 JlabopaTtopHnas pabota 1
«BplIsiBIEHNE pUCTIOCOOIEHN]
OpPraHu3MOB K BIIUSTHHIO CBETa»

https://lesson.edu.ru/lesson/2fd03f94-
aa0b-4d7d-8e6f-c9becea28cOf

Abunotnueckue GpakTopsl.
Temmepatypa kax
9KOJIOTHYECKUN (hakTop.
55 JlabopaTtopHnast pabota 1
«BpIsiBIEHNE TipUCTIOCOOIEHN]
OpPraHU3MOB K BIIMSIHUIO
TEMIIEPATYPbI»

https://lesson.edu.ru/lesson/2fd03f94-
aa0b-4d7d-8e6f-c9becea28cOf

AOGuoTtnyeckue (GpakTopsl.
BrnaxxHOCTB Kak 3KOJIOTUYECKHI
(daktop. JlabopaTtopHas padbora

https://lesson.edu.ru/lesson/2fd03f94-

o «AHaToMu4ecKre 0COOCHHOCTH . aa0b-4d7d-8e6f-c9becea28c0f
pacTeHui U3 pa3HbIX MECT
OOUTAHUS
57 Cpesisl OGHTAHNA OPraHU3MOB 1 https://lesson.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee
58 I e m—— 1 https://lesson.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee
59 JKuznennsie hopmbl 1 https://lesson.edu.ru/lesson/7b5d33d5-
OPraHu3MoOB 1cfb-47db-807e-85928f9110ee
60 BroTiieckue hakTops 1 https://lesson.edu.ru/lesson/e24d7ba7-

de89-4373-8b70-9771d8e0da5c

3HaueHne OMOTHYECKUX
61 B3aUMOJIECHCTBUI I 1
CYILECTBOBaHUS OPraHU3MOB B

cpene oOuTaHus

https://lesson.edu.ru/lesson/e24d7ba’7-
de89-4373-8b70-9771d8e0da5c¢

YKOJIOTUSI BUJIOB U MOMYJISILU (9 1)

® YCTAHOBJICHUC  JOBCPUTCIBHBIX OTHOIIICHUM MCXKIAY  YUYUTCIIEM U €ro Y4YCHHUKAaMHU,
CHOCO6CTBy}OIJ_II/IX MMO3UTUBHOMY BOCIHPUATUIO YYAIIUMHUCA Tpe60BaHHI>i )41 HpOCB6 YUIUTCIIA,
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NPUBJICYCHUIO HMX BHHMaHUS K OOCyKJaeMod Ha ypoke HWH(POpMAalWu, aKTUBH3ALUU HX
IIO3HABATEIbHOM JAEATEIbHOCTH.

¢ 100Y)K/JICHHE MIKOJBHUKOB COOIONATh Ha ypoOKe OOIIETIPHHATHIE HOPMBI TOBEACHUS, MpaBUIia
oOmieHust co crapmuMu (YYUTEISIMH) U CBEPCTHUKAMHU (IIKOJBHUKAMM), TPUHIMIBI Y4eOHOM
JUCLMILIMHBL U CAMOOPraHU3ally.

® [IPUBJICYCHUE BHUMAHUS IIKOJIbHUKOB K IEHHOCTHOMY aCIIEKTy M3Y4aeMbIX Ha ypOKaXx SIBICHUH,
opraHu3anusi UX pabOTHl C IOJlydaeMOW Ha YpPOKE COLMAIBHO 3HAYUMOW HHpopManuend —
MHULMUPOBAHUE €€ OOCYKIEHMsI, BbICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,

BBIPAOOTKHU CBOETO K HEil OTHOIICHUSI.

Y4eOHbIi AUAJIOT: 110 IPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U MOHATHH.
I'pynnoBasi nim napHasi padora 1o BbISIBJICHHIO CYILIECTBEHHbIX IPU3HAKOB KUBBIX OPraHU3MOB.

Pabora B mapax.
Pagora ¢ ucrouHukamu nHpopmanum.

prl'll'[OBble NI HHAUBUAYAJBHBIC IIPOCKTHI.

HccnenoBareibckas 1esiTe1bHOCTD.
KoHcTpyKTHBHBIN AUAJIOT.

62 OKOJIOTHYECKIE 1 https://lesson.edu.ru/lesson/al56d7a4-
XapaKTEPUCTUKU TOMYIIAIAN 2580-4123-a777-188444dal572
OcHOBHEBIE TIOKa3aTeIn

63 MOMYJISAIANA: YUCIEHHOCTb, 1 https://lesson.edu.ru/lesson/al56d7a4-
IIJIOTHOCTb, BO3PACTHAS U 2580-4f23-a777-188444dal572
MOJIOBasi CTPYKTYypa
OcHOBHEBIE TTOKa3aTeINn

64 MOMYJSALUN: POKIAEMOCTD, 1 https://lesson.edu.ru/lesson/al56d7a4-
MPUPOCT, TEMIT POCTA, 2580-4123-a777-188444dal572
CMEPTHOCTh, MUTPAIlUU

65 DKoJIOThYEecKasi CTPYKTypa 1 https://lesson.edu.ru/lesson/al56d7a4-
MOMYJSAIUA 2580-4123-a777-188444dal572

66 JlvHamuKa nomyssiiuu u eé 1 https://lesson.edu.ru/lesson/al56d7a4-
peryisius 2580-4f23-a777-188444dal572
KpuBsbie pocTa 4uCIEHHOCTH

67 I — 1 https://lesson.edu.ru/lesson/al56d7a4-

YU 8P 2580-4f23-a777-188444dal572
BBEDKUBAHUS
DKonornuecKast HUIIIa BUA.

68 JlaGopaTopHas pabota 1 https://lesson.edu.ru/lesson/d224f4ab-
«IIpucnocobnenus cemsH dcaf-4e28-adf9-520525b609aa
pacTeHHii K pacCeIeHUIO»

69 T — 1 https://lesson.edu.ru/lesson/6111c6b6-

L KAK CHCTEMA TTOTTYILT 69b6-421c-80bf-7dc4f8a6f511

70 3aKOHOMEPHOCTHU MOBEJACHUS U 1 https://lesson.edu.ru/lesson/c7c57f3a-

MUTPALUHI 5KUBOTHBIX ed3f-4459-bc73-8991f6efdc7b
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IKOJIOI'Us1 COOBIIECTB. SKOJIOI'MYECKHUE CUCTEMMBbI (12 4)

® YCTAHOBJICHUE JOBEPUTEIBHBIX OTHOUIEHUM MEXIy Y4YMTEIEM H €ro  Y4YEHUKaMH,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYallUMHUCS TpeOOBAaHHM M TPOCHO y4yHUTEIs,
NPUBJICYCHUIO HMX BHHMaHUS K OOCyKJaeMod Ha ypoke HWHGPOpMalWu, AaKTUBH3ALUU HX
[T03HABATEIBHOM JIEATEIbHOCTH.
¢ 100Y)KJICHHE MIKOJFHUKOB COOJIONATh Ha ypoKe OOIICTPHHSATBIE HOPMBI TOBEICHHUS, NpPaBUIIa
oOIIeHnsT CO cTapmuMu (YYUTEISIMH) U CBEPCTHUKAMH (IIKOJbHUKAMU), TPUHITUIBI YIeOHOM
JUCLMILIMHBL U CAMOOPraHU3ally.
® [IPUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax sIBIICHUH,
opraHu3anusi UX pabOTHl C IOJlydaeMOW Ha YpOKEe COIMAJIbHO 3HAYMMOW HH(OpMaImen —
WHULMUPOBAaHUE €€ OOCYKIEHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPAOOTKH CBOETO K HEIl OTHOLIEHHUS.
Y4eOHbIi AUAJIOT: 110 TPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U MOHSATHH.
I'pynnoBasi nim napHasi padora 1o BbISBJICHHIO CYILIECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
Pabora B nmapax.
Padora ¢ ucrounnkamm nHgopmanum.
I'pynnoBbie njiM MHAUBHUAYAJIbHbIE MIPOEKTHI.
HccaenoBaresbckas 1esiTEJIbHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

71 Co00111ecTBO OPraHu3MOB — https://lesson.edu.ru/lesson/c7c57f3a-
OMOIIEHO3 ed3f-4459-bc73-8991f6efdc7b
79 DKocUcTeMa Kak OTKPbITast https://lesson.edu.ru/lesson/02744494-
cucremMa 8497-4551-9af8-d03a5ae969e9
73 KpyroBopoT BemecTB 1 NOTOK https://lesson.edu.ru/lesson/02744494-
SHEPIrUU B DKOCUCTEME 8497-4551-9af8-d03a5ae969e9
https://lesson.edu.ru/lesson/02744494-
74 OCHOBHBIE ITOKA3aTEIIN 8497-4551-9af8-d03a5ae969¢e9
9KOCHUCTEMBI https://lesson.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa
https://lesson.edu.ru/lesson/02744494-
75 S ——— 8497-4551-9af8-d03a5ae969e9
https://lesson.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa
https://lesson.edu.ru/lesson/b73fbc29-
76 H3menenus cooOmiecTs — b7a7-45d9-99fa-10cef05e1d95
CYKILIECCUH https://lesson.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa
77 1;112 :f;f;ii:gg:;fgz/[:' https://lesson.edu.ru/lesson/b73fbc29-
b7a7-45d9-99fa-10cef05e1d95
DKOCUCTEMBI MOPEN U OKEAHOB
[IpupoaHbIE 5KOCUCTEMBI.
78 IKOCHCTEMBI TYHJI, 1IECOB https://lesson.edu.ru/lesson/b73fbc29-
. ’ ’ b7a7-45d9-99fa-10cef05e1d95
cTenem, MyCcTbIHb
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79

AHTpOHOFeHHBIe 9KOCHCTCMBI

1

https://lesson.edu.ru/lesson/b73fbc29-
b7a7-45d9-99fa-10cef05e1d95

® YCTAHOBJICHUE  JIOBEPUTEIIbHBIX  OTHOIICHUI
CMOCOOCTBYIOMIMX MO3UTHBHOMY BOCHPHUSTHIO yYalTUMHUCS TpPeOOBAaHWA M TPOCHO y4dHUTEs,
IIPUBJICYEHUIO MX BHHMMAHMS K 0O0CyXJaeMOoW Ha ypoke HH(OpMalM{, aKTUBHU3ALMM HX
M03HABaTEIbHOM JCITCIbHOCTH.

BUOC®EPA - TI'JIOBAJIBHASA 9KOCUCTEMA (6 1)

MCXKAY  YUUTCIICM u €ro YYCHHUKAMU,

¢ 100Y)KJICHHE MIKOJFHUKOB COOJIONATh HAa ypOKe OOLICTIPUHSTHIE HOPMBI MOBEACHUS, MpaBUIIa

OOIIeHNs CO cTapmuMu (YYUTEISIMH) U CBEPCTHUKAMH (IIKOJbHUKAMU), TPUHITUIBI YIeOHOM
JTUCIUTITUHBI U CAMOOPTaHU3aIUH.

® [IPUBJICUCHNEC BHUMAHUSA IIKOJBbHUKOB K HCHHOCTHOMY ACIICKTY M3Yy4YaCMbIX Ha YpOKax ﬂBHeHHﬁ,

opraHmsanusi UX paboThl C MOJIyyaeMOl Ha YpOKe COLMaibHO 3HauMMOil uHpopManueil —
WHULMUPOBAaHUE €€ OOCYKIEHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPA0OTKH CBOETO K HEIl OTHOLIEHHUSI.

Y4eOHbIi AUAJIOT: 110 TPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U MOHSATHH.

I'pynnoBasi nim napHasi padora 1o BbISBJICHHIO CYILECTBEHHBIX IPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B nmapax.

Pabora ¢ ucrouHukamMu HHPOPMALHH.

I'pynnoBblie WM HHAUBHAYAIbHBbIE IPOEKTHI.

HccaenoBaresbckas 1esiTEJIbHOCTD.
KoHcTpyKTHBHBIN ANAJIOT.

YpO603KOCHCTEMBL.

80 [IpakTuueckas padoTa 1 https://lesson.edu.ru/lesson/b73fbc29-
«M3ydeHne u onrcanue b7a7-45d9-99fa-10cef05e1d95
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH

81 (hopMuUpOBaHUS OCHOBHBIX 1 https://lesson.edu.ru/lesson/6231556e-
B3aUMOJICHCTBUI OPraHU3MOB B 13f5-4ffe-ba2a-21a490fd5156
JKOCUCTEMAX
MexaHu3MEI BO3AEHCTBUA
3arpsi3HEHUN pa3HbIX TUIIOB HA

82 cyOOpraHM3MeHHOM, 1 https://lesson.edu.ru/lesson/6231556e-
OPraHU3MEHHOM, 13f5-4ffe-ba2a-21a490fd5156
MOMYJISIITIOHHOM H
9KOCUCTEMHOM YPOBHSIX
buocgepa —

83 obienaneTapHas 06o0uKa 1 https://lesson.edu.ru/lesson/c7c57f3a-

ed3f-4459-bc73-8991f6efdc7b
3emun

84 VYuenune B. U. Bepnaackoro o 1 gitspg_:gldlfe?sas%r;sgfj.ru/Iesson/1a9005eb—

ouochepe

73ab470d8568?backUrl=%2F06%2F11
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3aKOHOMEPHOCTU 1 https://lesson.edu.ru/lesson/c7c57f3a-
CYIIECTBOBaHMS OHOC(EpHI ed3f-4459-bc73-8991f6efdc7b

85

YEJOBEK U OKPY/KAIOIIASA CPEJA (16 1)

® YCTAaHOBJICHHE JIOBEPUTEJBHBIX OTHOLUIEHMM MEXJIy Y4YMTEIEM U €ro y4eHHKaMH,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYalUMHUCS TpeOOBAaHMA M TPOCHO y4dHUTEs,
MIPUBJICYEHUIO MX BHHMMAHMS K 0OCyXJaeMOW Ha ypoke HH(OpMalM{, aKTUBU3ALMHM HX
IIO3HABATENIbHOMU NEATEIbHOCTH.
¢ 100Y)KJICHHE MIKOJFHUKOB COOJIONATh Ha ypoKe OOIIETPHHATHIE HOPMBI TOBEACHUS, IMpaBUiIa
oOmieHust co crapmuMu (YYUTEISIMH) U CBEPCTHUKAMHU (IIKOJBHUKAMM), TPUHIMIBI Y4eOHOM
JUCLMILIMHBL U CAMOOPraHU3ally.
® [IPUBJICYCHNE BHUMAHUS HIKOJIBHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax sIBIICHUH,
opraHmsanusi UX paboThl C MOJy4yaeMOM Ha YpOKE COLMAJbHO 3HAYUMOM HHQOpManuen —
WHULMUPOBAaHUE €€ OOCYKIEHMsI, BBICKA3bIBAaHUS y4allUMHCS CBOEr0 MHEHHS IO €€ IOBOJY,
BBIPA0OTKH CBOErO K HEIl OTHOLIEHHUSI.
Y4eOHbIi AUAJIOT: 110 TPUMEHEHHUIO OMOJIOTMYECKUX TEPMUHOB U MOHSATHH.
I'pynnoBasi nim napHasi padora 1o BbISIBJICHHIO CYILECTBEHHBIX TPU3HAKOB KUBBIX OPraHU3MOB.
PaGora B nmapax.
Pabora ¢ ucrouHukamMyu HHPOPMALHH.
I'pynnoBbie njiM MHAUBHUAYAJIbHbIE MIPOEKTHI.
HccnenoBareibckas 1esiTeIbHOCTD.
KoHcTpYKTHBHBIN AUAJIOT.

86 KpyroBopoTs! BemecTs u 1 https://lesson.edu.ru/lesson/88c47bdb-
OMOreOXUMHUYECKUE IIUKIIBI bbe6-4898-9cc2-e7b8a2175dab
87 30HAIBHOCTH OHOCHEPHI. 1 https://lesson.edu.ru/lesson/88c47bdb-
OcHoBHbBIE OMOMBI CYILITU bbe6-4898-9cc2-e7h8a2175dab
. https://lesson.edu.ru/lesson/dfdeeae5s-
88 ¥ CTOHHMBOCTS GHOChEpE! ! bc9b-4b8d-ae4f-beebecad09eb
89 DKOJOTUYECKUE KPU3UCHI U UX 1 https://lesson.edu.ru/lesson/8cc24f48-
MPUYHHBI 8636-4a51-2a94-126651e54ccc
90 Bo3snelicTBue yenoBeka Ha 1 https://lesson.edu.ru/lesson/8cc24148-
ouocdepy 8636-4a51-aa94-126651e54ccc
AHTpOIIOr€HHOE BO3JICHCTBUE
91 A DACTITCLHLL 1 KUBOTHLL 1 https://lesson.edu.ru/lesson/8cc24f48-
p 8636-4a51-aa94-126651e54ccc
MHP
92 OXDaHA IDHDOIL] 1 https://lesson.edu.ru/lesson/8cc24148-
pana pupos 8636-4a51-aa94-126651e54ccc
OCHOBHBIE TTPUHITUIIBI
93 CTOHINBONO DASBHTIS 1 https://lesson.edu.ru/lesson/8cc24f48-
y P 8636-4a51-aa94-126651e54ccc
YeN0BEYECTBA U MTPUPOIBI
PanmonanbHoe
94 MIPUPOJOTIOJIE30BAHUE U 1 https://lesson.edu.ru/lesson/8cc24f48-
COXpaHeHHEe OMOJOTUYECKOTO 8636-4a51-aa94-126651e54ccc
paszHooOpa3us 3emiu
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O000111EHHE TT0 TEME

https://lesson.edu.ru/lesson/c2cch94a-

% «Muipoopotrorus 1 ¢& 5b5d-4b61-b56b-cd15c7218d52
pe3yabTaThI»
O0001IeHKE 110 TEME
96 «MAKDOSBOIOLIS 1 68 https://lesson.edu.ru/lesson/c2cch94a-
p H 5b5d-4b61-b56b-cd15¢7218d52
pe3yabTaTh»
O06001IeHKE 110 TEME
97 TTPOHCXOKICHNE 1 hASBHTHE https://lesson.edu.ru/lesson/c2cch94a-
p A p 5b5d-4b61-b56b-cd15c7218d52
SKA3HU HA 3eMIIe»
O06001IeHKE 10 TEME
98 (TP OHCXOK ICHIE 1eOBEKa — https://lesson.edu.ru/lesson/c2cch94a-
p A . 5b5d-4b61-b56b-cd15c7218d52
AHTPOTIOTEHE3)
0O0001IEHNE TTO TEME
99 «IKOJIOTHUS — HAyKa O https://lesson.edu.ru/lesson/c2cch94a-
B3aUMOOTHOIIIEHUAX 5b5d-4b61-b56b-cd15¢7218d52
OpFaHI/I3MOB>>
0O0001IEHNE TTO TEME
100 «OPLAMIEMLL i Chela https://lesson.edu.ru/lesson/c2cch94a-
p pedt 5b5d-4b61-b56h-cd15c7218d52
OOUTAHUAY
0O0001IEHNE TTO TEME
101 «OKOITOIHS BILLOB I https://lesson.edu.ru/lesson/c2cch94a-
1 B 5b5d-4b61-b56b-cd15c7218d52
HOHy.]'ISII_[I/II/I»
O06001eHne 10 TeEME
https://lesson.edu.ru/lesson/c2cch94a-
102 «buocdepa — rinodanpHas

OKOCHUCTEMA»

5b5d-4b61-b56b-cd15¢7218d52

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u
npyrue; noj penakuueit [laceunnka B.B., AkiimonepHoe o0uiecTBo
«M3parenscTBO «lIpocBemienne

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkninonepHoe 06111ecTBoO

«H?;}I&TCJII)CTBO «HpOCBCIIICHI/Ie»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmmoreka ITOK https://m.edsoo.ru

https://resh.edu.ru/

https://www.yaklass.ru

Enunas xomnexus LIOP http://fcior.edu.ru/
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