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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe ¢eaepaibHOl paboyeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 coJiepKaHUsl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHs TI100ambHbIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 (PYHKITMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEAHEBHOM JKU3HU, TaK M B IPO(HECCHOHATLHOM eI TETbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM ATare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBbl CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [/[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTH4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHAIBHON W €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHWE y OOYyYalOIMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasiseT 136 gacos: B 8 kiacce — 68 gacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYIOBAaHUEM, U3yUYEHUE U ONKCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa C KUCIIOTOM) SBJICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pPAa3/CIICHUs CMECEil: ¢ MOMOIIBI0 MarHuTta, (puIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTepKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MousipHblil 00BEM ra30B. Pacu€Thl MO XUMUYECKUM YPaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HachlieHHble 1 HEHACBIILIEHHBIE PacTBOpbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie U B )KU3HU 4yenoBeka. KpyroBopoT Bobl B IIPUPO/IE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. @Duznueckue U XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucinor. @usndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEIEICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, paclo3HaBaHWE U U3YUYEHHE CBOMCTB KHCJIOpOJa, HaOII0eHUE
B3aMMOJECUCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HHUKHOBEHHS U
npeKkpauieHusi ropeHus (mokapa), O3HAKOMJIGHHE C o00pa3laMH OKCHUAOB U
ONKCAaHUE WX CBOMCTB, MOJY4YE€HHE, COOMpAHUE, PACIO3HABAHHWE M H3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUIOTOBJIIEHUE PAaCTBOPOB C  OINPENEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJCHUCTBUE BOJBI C METAJIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEe0BAaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYUECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB IMEpHOJIA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosokeHutro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHpeneeB — y4yé€HbI U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus u BoccTaHOBIEHU. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHMI
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).



Mesxicnpeomemmuple céasu

Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOMUX eCTEeCTBEHHO--HAyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JIUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, aHaln3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJIENb, SIBIICHHUC.

dusnka: wMaTepusi, aToM, OJJICKTPOH, INPOTOH, HEUTPOH, WOH, HYKJIHU],
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, SICKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (PM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
MU3MEPEeHHSI, KOCMOC, TIJIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
I0JIC3HBIC UCKOIIAeMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUN B COOTBETCTBUU C IOJOKEHHEM »3JIeMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIWYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBa BENIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KJIACCAM HEOPraHUYECKHUX
COCJIMHECHUH, T€HETUYECKAsl CBA3b HEOPTaHUYECKUX BEILIECTB.

Kiraccudukanys XuMUYIeCKUX PeakIuil 10 pa3IMYHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIMU BEHIECTB, MO TEIUIOBOMY 3((deKTy, IIo
W3MEHEHUIO CTEMEHEH OKUCIICHUS XHMHYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUH, TEPMOXUMUUECKUE
YpaBHCHHUSA.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakmusix. [IoHATHE 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanusze. [loHITHE 0O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIMSIFOIIAE HA CKOPOCTh XWMHWYECKOW PEAKIMU M TIOJOKEHUE XUMHYECKOIO
paBHOBECHS.



OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocrapieHue ypaBHEHUI
OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOAA
ANIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUUALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MpoOTEKaHUsI peakiiuii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMUW W cCOJiei B CBETE€ TMPEJCTABICHUN 00 D3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasoKeHHUs, COSTUHEHUS), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C ITIOMOIIBK0 KAUYE€CTBEHHBIX pEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX cOeTMHEHMSI

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHue W (Pu3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C METAJUIaMH, HEMETaJlJlaMH, IIejao4amMu). XJIOPOBOJAOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHUE, NMpuMeHeHue. JlelicTBue
XJopa U XJIOPOBOJAOPOJIa HA OpPraHU3M YEJIOBEKa. BaxkHeuue XJIOpuAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTereHH OKucieHHWs. CTpoeHne W (U3UUYCCKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOAOpOMd, CTpOCHUE, (PU3HYECCKUE U
XUMHUYEeCKHe CBOMCTBA. OKCHUABI CEPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kwucinotra, GQU3MYECKHME U XHUMHYECKHE CBoWcTBa (OOmMe  Kak
MpEeJICTaBUTENI Kjacca KHUCIOT H crenuduyeckue). XHUMHYECKUE pPEaKIuu,



JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJy4eHHs] CEPHOW KHUCIOTHI.
IIpumenenune cepHoi KUca0Thl. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrtepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, PacCIpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Coiu aMMOHMS,
ux GU3NYECKHE U XUMUUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMUYECKOE 3arpsi3HeHUE OKPY>KAIOIIEH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JayXa, MOYBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue hochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  aJuIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HUIUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00ambHOrO TOTEIUICHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TmepepaboTku (OCH3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: KUPaX, OCNKax, YyriIeBoJax — U X
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHHE U
npumeHenue. CoenuHEeHMs KpeMHHs B npupone. OOmme mnpeacrasieHus 00
okcuse kpemuus (1V) u xkpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHUE B



OBITY, B IIPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HMCTHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrue oOpasIoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COEAWHEHMM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHME ¢ oOpas3laMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, H3YyYCHHE XHUMHUYECKHX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUaIoB), oOpa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHLIEHTPUPOBAHHOMN a30THOM KUCIOTHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHUue, COOMpaHUe, PACIO3HABAaHUE M H3yUEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KAYeCTBEHHBIX Peakiuii Ha KapOoOHAT H
CWIMKAT-UOHbBl W HW3yYEHHE MPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMme «BakHelIe HeMeTaUIbl 1 UX COSTUHECHUS Y.

MeTansibl M UX COeITMHEHUS

OO0mrast XxapakTEepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMUYECKHH  psif
HaMpsHKeHU MeTaioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME HUX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAXO0XJI€HUE B TIpupojae. PU3NUECKUe U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCH bl U conn xkernesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWs, KajlbLHUs, alFOMUHUA, LIUHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepuarbl).



Mescnpeomemmunie cea3u

Peanmzamust MeXmnpeaMETHBIX CBA3€d NpH W3YYCHHH XHMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SIBISIOIINUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TIOHSATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCUPUKaAIUsI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPECHUE, MOJEJb, SBJICHHUE, MapPHUKOBBIMI
3¢ eKT, TeXHOIOTHS, MaTePUAIIBI.

Odwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIH]I,
M30TONBI, PaJAMOAKTUBHOCTH, MOJIEKYJa, JJICKTPUYCCKHUHA 3apsiji, MPOBOIHHKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, paCTBOPUMOCTh, KpUCTAIINYECKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEPATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE HCKONIAEMbl€, TOILIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

IlesieBbIe OpHEHTHPBI Pe3yJIbTATOB BOCIIMTAHUS HA YPOBHE OCHOBHOI'0

o01rero od0pasoBaHus.

IlesieBbie OpUEHTHPBI

Fpamancxoe BOCIIMTAHHUE

3HAOMMN U TPUHUMAIOIINN CBOIO POCCHHCKYIO I'PaXIaHCKYIO IPUHAAJIEAKHOCTD
(MICHTUYHOCTH) B MOJUKYIBTYPHOM, MHOTOHALIMOHAJIbHOM U MHOTOKOH()ECCHOHATBHOM
poccHuiickoM 00IIecTBE, B MUPOBOM COOOIIIECTBE.

ITonnMaronuii CONpUYacTHOCTH K MPOILLIOMY, HACTOAIIEMY U OyaylieMy Hapoia
Poccun, TeICsIYENIETHEW HCTOPUU POCCUMCKON IOCYJapCTBEHHOCTH HA OCHOBE
HCTOPUYECKOTO MTPOCBEILEHUS, POCCUICKOr0 HAlIMOHAIBHOIO UCTOPUYECKOTO CO3HAHUS.

[IposiBisArOmMI yBaK€HHE K IOCYIapCTBEHHBIM CUMBOJIaM Poccuu, npasqHukam.

[IposiBnstONIMIA TOTOBHOCTD K BBIMOJHEHUIO 00s13aHHOCTEH rpaxaannHa Poccun,
peanu3anuy CBOMX IpakJIaHCKUX MpaB U CBOOO/] MPHU YBAXKEHUU TPaB U CBOOOJ, 3aKOHHBIX
UHTEPECOB APYTUX JIOJIEH.

Bripaxatoiuii HenpuaTue 11000M AUCKPUMUHALIMY TPakaH, MPOsSBICHUM
AKCTpEMU3Ma, TEPPOPU3Ma, KOPPYIILIUHU B OOIIECTBE.

HpI/IHHMaIOHlI/IfI y4aCTUC B ’)KMU3HHU KJIaCCa, O6H_I€06pa3OBaTCJ'IBHOI\/'I OopraHMu3alv, B TOM
YUCJIC CaMOYIIpaBJICHUMH, OpI/IeHTI/IpOBaHHHﬁ Ha y4aCTHUC B COIUAJIBHO 3HAYUMOU
JACATCIBbHOCTH.

IIaTpuoTHYecKoe BOCIIUTAHM e

Co3Haroluii CBO HAIMOHAIbHYIO, STHUYECKYIO PUHAIIICHKHOCTD, JIFOOSIIIHUIA CBOM
Hapo/Ji, €ro Tpaaulluu, KyJIbTypy.

[IposiBrsiromuii yBaxeHHE K HCTOPUYECKOMY U KYJIbTYPHOMY HACJIEAUIO CBOETO U
Ipyrux HapoaoB Poccun, cuMBoiam, npazgHUKaM, HaMsATHUKAM, TPAJULUSAM HapOAOB,
MPOXKUBAIOIIMX B POJHOM CTpaHe.

[IposiBrsironuii UHTEpEC K MO3HAHUIO POJIHOTO SI3bIKA, HCTOPUU U KYJIBTYPbI CBOETO
Kpasi, CBOET0 HapoJa, Ipyrux HapoJoB Poccuu.

3HAOIIUI U yBaXaroUMi JoCTHkeHHs Hamed Ponuabsl — Poccun B Hayke, HICKYCCTBE,
CIIOPTE, TEXHOJIOTHIX, OOEBBIC MOJBUTH U TPYIAOBBIE TOCTUKEHHUS, TEPOEB U 3alTUTHUKOB
OrteuecTBa B IPOILJIOM U COBPEMEHHOCTH.




[IprHNMaronmi ygactue B MEPONPUATHAX MIATPUOTUYECKON HAIIPABICHHOCTH.

I[yXOBHO-HpaBCTBeHHOC BOCIIMTAHHE

3HAIOIIUI U yBaXaOUIUK JyXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOEIO HapoO/ia,
OPUEHTUPOBAHHBIN HA JYXOBHBIC [IEHHOCTH U HPAaBCTBEHHBIE HOPMBI HapO10B Poccuu,
POCCHICKOTO 00IIIeCTBA B CUTYAIUSAX HPABCTBEHHOTO BBIOOPA (C yUETOM HAITMOHAIBHOM,
PEIUTUO3HON PUHAICAKHOCTH).

Brrpaxaromnii ToTOBHOCTh OLICHUBATh CBOE MOBEJICHUE U MOCTYIKH, IIOBEACHUE U
MOCTYIIKHU APYIUX JIKOJEH C MO3ULIHAN TPAAULIUOHHBIX POCCUNCKUX TYXOBHO-HPAaBCTBEHHBIX
LEHHOCTEN U HOPM C YYETOM OCO3HAHMS MTOCIEACTBUM ITOCTYIIKOB.

BI)Ipa)KaIOHII/Iﬁ HCMIPUATHEC AHTUTYMAHHBIX 1 aCONUAJIBHBIX IMMOCTYIIKOB, IMOBCACHUA,
OpOTHUBOPCHAIINX TPAAUIITMOHHBIM B Poccun AYXOBHO-HPABCTBCHHBIM HOPMaM U
OECHHOCTAM.

Co3Hamui COOTHOIIEHNE CBOOOIBI M OTBETCTBEHHOCTH JIMYHOCTH B YCIIOBHUSAX
WHIWBUAYAIBHOTO ¥ OOIIECTBEHHOTO TPOCTPAHCTBA, 3HAUCHUE U IICHHOCTh
MEKHAIMOHAIIBHOTO, MEXPEIUTHO3HOTO COTIIACHs JIK0JIEH, HApoJaoB B Poccun, ymerommin
00MIaThCs ¢ JIOBMH Pa3HBIX HAPOJIOB, BEPOUCIIOBETaHU.

[IposiBrsiromuii yBa)keHHE K CTApIIUM, K POCCUHCKUM TPaJULIHOHHBIM CEMENHBIM
LEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MYKUMHBI U KEHIINHBI ISl CO3/1aHUs CEMBH,
POKIEHUS U BOCIIUTAHUS AECTEH.

[IposiBrsirommii UHTEPEC K YTEHUIO, K POAHOMY SI3bIKY, PYCCKOMY SI3bIKY U JIUTEpAType
KaK 4aCTH IyXOBHOM KyJbTYpbl CBOEI'O HapOJa, POCCUICKOro 001eCcTBa.

JcTeTHYECKOE BOCIIUTAHME

BpraxcanmHﬁ MMOHHUMaHHNEC NEHHOCTHU OTCUYCCTBCHHOI'O U MUPOBOI'O UCKYCCTBA,
HapOJHBIX TpaZ[I/II_II/Iﬁ N HApOAHOT'O TBOPUYCCTBA B UCKYCCTBC.

[IposiBasitOIIMI SMOLIMOHATILHO-4YBCTBEHHYIO BOCIIPUUMYHUBOCTD K pa3HbIM BUIaM
HCKYCCTBA, TPAIUIIMAM U TBOPUYECTBY CBOETO U APYTUX HAPOJOB, IOHUMAHUE UX BIUSHUSI
Ha MOBEEHUE JIIONEH.

Co3Hamui posb Xy10)KECTBEHHON KYJIbTYpPbI KaKk CpeicTBa KOMMYHUKALUU U
CaMOBBIPa)XXEHUS B COBPEMEHHOM OOIIECTBE, 3HAUEHNE HPABCTBEHHBIX HOPM, LICHHOCTEH,
TpajuLIUi B UCKYCCTBE.

OpueHTHpPOBaHHBIN HA CAMOBBIPAKEHUE B Pa3HBIX BUAAX UCKYCCTBA, B XY/10’)KECTBEHHOM
TBOPYECTBE.

dusuyeckoe BOCIUTAHNE, (opMHUpPOBaHHE KYJIbTYPHI 310POBbS M IMOLHMOHAJIBHOIO
0s1aronosy4us




[ToHuMaroIHil IEHHOCTH JKU3HH, 3I0POBbs U O€30IMACHOCTH, 3HAYCHHUE JTUYHBIX YCUIUI
B COXPAaHEHHUH 3]I0POBbS, 3HAIOMINNA U COOJTFOTAFOIIHI MpaBuia 0€30MMacHOCTH,
0€30MacHOro MOBEJICHHUS, B TOM YHCIIe B UHPOPMAIIMOHHOH cpejie.

Bripakaromuii ycTaHOBKY Ha 3J0pPOBBIN 00pa3 *KU3HU (370POBOE MUTAHUE, COOITIOICHUE
TUTUEHUYECKUX MTPaBUII, COATAHCUPOBAHHBIN PEKUM 3aHITHHA U OTIIbIXA, PETYISPHYIO
(M3UYECKYI0 aKTUBHOCTH ).

[TposiBrsiroruii HEMPUATHE BPEIHBIX MPUBBIYCK (KypEHUS, YIOTPEOICHHUS aTKOTOJIA,
HAapKOTHKOB, UTPOBOM M MHBIX (DOPM 3aBUCUMOCTEH ), TOHUMAHUE UX TOCIEACTBHH, Bpeaa
T (PU3UIECKOTO U TICUXMYECKOTO 3I0POBBSL.

YmMeromnuii 0co3HaBaTh (HPU3NIECKOE U IMOIIMOHAIBHOE COCTOSIHHUE (CBOE M IPYTHX
JOJIEH ), CTPEMSIIIIUIACS YIIPABISATH COOCTBEHHBIM SMOITMOHATBHBIM COCTOSTHUEM.

CriocoOHBIH aganTupoBaTHCS K MEHSIONIUMCS COLIMATIbHBIM, HH()OPMAITMOHHBIM U
MIPUPOJHBIM YCIIOBUSAM, CTPECCOBBIM CUTYALIUSIM.

TpynoBoe Bocnuranue

YBaxawomuil Tpya, pe3yabTaTbl CBOETO TPyAa, TPy/la APYrUX JIOIEH.

[IposBastomumii HHTEpPEC K MPAKTUYECKOMY U3Y4EeHHIO MTPOodeccHii U Tpyaa pa3aInuHOro
poJia, B TOM YKCJIE HA OCHOBE IPUMEHEHUS [IPEIMETHBIX 3HAHUM.

Co3Harommii BaXXHOCTb TPYAOII00US, 00y4eHUs TPYAY, HAKOIUIEHHUS! HABBIKOB TPYIOBOM
JeSITeIbHOCTH Ha MPOTSHKEHUH KU3HU [T YCIIEUTHON podeccnoHaabHON
camopeanu3aluu B pOCCUIICKOM O0ILECTBE.

y‘IaCTBYIOH_[I/Iﬁ B PCHICHUHU IMMPAKTUYCCKUX TPYAOBLIX ACJ, 3a1a4 (B CCMbC,
06H1606p830BaTCHBHOﬁ OopraHu3alunu, CBOEH MGCTHOCTI/I) TEXHOJIOTMYECKOU U COHH&J’IBHOIZ
HalpaBJICHHOCTH, CITOCOOHBIM HHUIOHUHUPOBATDL, INIAHUPOBATb U CaAMOCTOATCIIbHO
BBIITOJIHATD TAKOTO poJa ACATCIIbHOCTD.

BrIpakaromuii rOoTOBHOCTb K OCO3HAaHHOMY BBIOOPY U MOCTPOSHUIO MHAWBU1YaJIbHON
TPAEKTOPUU 00pa30BaHMsI U KUZHEHHBIX [IJIAHOB C YYETOM JIMUHBIX U OOLIECTBEHHBIX
HUHTEPECOB, NOTPEOHOCTEMN.

IKOJOrH4ecKoe BOCHUTAHUE

[Tonumaronuii 3HaueHue U rI00aNbHBIA XapaKTep 3KOJOTHYECKUX MPOOIeM, MyTei nux
pelIeHUs, 3HaY€HUE IKOJIOTHUECKON KYIbTYphl YEJIOBEKa, OOLIeCTBa.

COSHaI-OI_I_[I/Iﬁ CBOIO OTBCTCTBCHHOCTD KaK I'paXlaHrMHa U HOTpe6I/IT€J'I$I B YCIIOBUAX
B3aMMOCBA3H HpHpOI[HOﬁ, TEXHOJIOTUYECKON 1 COI_[PIaJIBHOfI cpea.

Bripaxaromuii akTUBHOE HENPUATUE AEHUCTBUN, TPUHOCSIIMX BpEJ IPUPOE.




OpueHTHpPOBaHHBII HAa NPUMEHEHUE 3HAHUM €CTECTBEHHBIX U COLMAIbHBIX HAYK IS
pelIeHus 3a1a4 B 00JIaCTH OXPaHbI MPUPO/IBI, IJITAHUPOBAHUS CBOUX IMOCTYMKOB U OLIEHKH
MX BO3MOYXHBIX IIOCJIEACTBAM JI1 OKPYXKAIOLIEH CPEIbI.

VY4acTByrOINNA B IPAKTUYECKON EATENBHOCTH IKOJIOTHYECKON, IIPUPOTOOXPAHHOU
HAaIPaBJIECHHOCTH.

HeHHOCTI/l HAYYHOI'0O IMO3HAHUSA

Bripaxaromuii mo3HaBaTeIbHbIC HHTEPECH! B Pa3HBIX MPEIMETHBIX 001acTIX ¢ YIETOM
WHINBUAYAITBHBIX HHTEPECOB, CTIOCOOHOCTEH, TOCTIKECHU.

OpueHTHPOBAaHHBIN B JCSITEILHOCTH Ha HAYIHBIC 3HAHMSI O TIPUPOJIC U OOIIECTBE,
B3aUMOCBSI34X YEJIOBEKA C MPUPOJTHON U COLMATIBHOU CPEIOH.

Pa3BuBaromuii HaBBIKM UCTIOIB30BAHUS PA3THYHBIX CPEJCTB MO3HAHUS, HAKOTUICHUS
3HaHWIA 0 MHUPE (S3BIKOBAsI, YUTATEIHCKAS KYJAbTYpa, ACITEILHOCTh B HHPOPMAITMOHHOMH,
udpoBoi cpene).

JIeMOHCTpHUpPYIONIUil HABBIKM HAOMI0IEHUH, HAKOIUIEHUS (PaKTOB, OCMBICIICHHS OTbITA B
€CTECTBEHHOHAYYHON M T'yMaHUTAPHON OOJIACTSIX MMO3HAHMSI, UCCIIEA0BATENhCKOM
NEATEITbHOCTH.

JIMUHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE PpEe3yJabTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTHUTAIOTCS B XOA€¢ OOyYCHHUS XUMHUHU B €IUHCTBE Y4eOHOH W
BOCIIUTATEIIbHON JICSITCIIBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMMU
COIIMOKYJILTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, IPHHATBIMH B
oOIIecTBe MpaBWIaMH M HOPMaMH IOBEJICHHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATIU3AIIUN 00YJatOIIHXCS.

JIn4HOCTHBICE  pE3ynbTaThl  OTPAKAOT  TOTOBHOCTh  OOyYaromIuXCs
PYKOBOJICTBOBATbCS ~CHCTEMOW TIO3UTHUBHBIX IICHHOCTHBIX OpPHECHTAIUA U
pacuIipeHne ONbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUSA .

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUICCKOMY
U HAYYHOMY HACJICIAWIO0, TIOHMMAaHUS 3HAYCHUS XUMHUYSCKOW HAyKH B IKHU3HHU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIANIETh JOCTOBEPHOW MHGPOpMAIHMEH O
MEePEOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUSCTBCHHOH XHMUH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U 0OIIIECTRa;

2) TPaKAAHCKOT0 BOCIIUTAHUA:



MPEACTaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIIEN0BATENbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
NEATeNIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW MESITEIbHOCTH MpHU
BBITIOJIHEHUN Y4YEOHBIX, IO3HABATENIBHBIX 3a7a4, BBIMOJHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
M B3aUMOIIOMOINM B Tpollecce HITOW Yy4eOHOU JeATeIbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMIOBEACHHUE U TIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE MU XMMHYECKOW pEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKW W COCTABISIONIUE
OCHOBY JIJIsl TIOHMMAaHHS CYIIHOCTH HAay4HOW KapTHUHBI MUpa, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHON CPesIoi, O POJIU XMMHUHU B O3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MO3HABAaTEIbHBIC MOTHBBI, HANPABICHHBIC HA TOJIydYCHUE HOBBIX 3HAHHUH IO
XUMUHU, HEOOXOIUMBIC NJIi OOBSCHEHHUS HaOII0JaeMbIX IPOIIECCOB U SIBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIBCKOW KYJIbTYpHl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIBHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JIOCTYNHBIMH TEXHUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYeHHI0O M TO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOEKTHOM U  HCCIEIOBATENIbCKOM
JESTENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHA OOyuYeHHUS B
JIaJIbHEUIIIEM

4) hopMHpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH MHW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 30POBBIM 00pa3 XWU3HM, OCO3HAHWE MOCIEICTBUN W
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHKOB, KYpEHUSI),
HEOOXOIMMOCTH COOJIOJCHUS TPaBWJI OE30MaCHOCTH TPH  OOpaIlIeHUu C
XUMHYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3Y4YEHUI0 Mpodeccrii 1 Tpyaa pa3IndHOTO poa,
YBOXEHHE K TPYAy M pe3yibTaTaM TPYAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS] NPEIAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYyaIbHON TPAEKTOPUH MPOJODKEHHS 00pa30oBaHus ¢ YIETOM JTHYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIEIHON Mpo(ecCHOHANBHON ASATEIPHOCTH M Pa3BUTUA HEOOXOAMMBIX YMEHUH,
FOTOBHOCTH aIalITUPOBATHLCS B MpOo(hecCuOHAIBHOM Cpelie;



6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K NPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHUE [IEHHOCTH 3JI0POBOTO H
O0e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
GU3NIeCKOMY W TICHXMYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHHS
npaBmiI OE€30MAaCHOTO MOBEJCHUS PU padoTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUsAX,
YTPOKAIOMINX 37]0POBBIO U JKU3HHU JIOZCH;

CHIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOTy4aeMble MPU W3YYEHUU XUMUH, AJIS
peleHus 3a/1a4, CBI3aHHBIX C OKPYKAIOMIEH IPUPOTHON CPEIOM, IS TTOBBIIICHHS
YPOBHS  DKOJIOTHMYECKOW KYyJIbTYpBl, OCO3HAHHUS TJIOOAILHOTO  XapakTepa
DKOJIOTUYECKUX TPOOJIeM M MyTeHd WX PEHICHHS MOCPEJACTBOM METOJIOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PyKOBOJICTBOBATHCSI UM B MO3HABATEIIHHOM,
KOMMYHUKAaTHBHON M COITUAIBHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTampeaMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBIE IS
dbopMupoBaHusT MHUPOBO33PCHHS OOIICHAy4YHBbIC TIOHATUS (3aKOH, Teopus,
IPUHITUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpPhIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX TMpeaMeTax M TMO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAy4YHOUM KapTHHE MUpa, U YHUBEpCAIbHbIE yueOHbIe NeHCTBUS (IT03HABATEIbHEIE,
KOMMYHUKaTUBHbIC, DETYJIATUBHBIC), KOTOpbIe 0OecneunBaloT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBJICHHUIO Yy4eOHOM
JESITEIHHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHS HCIIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOCHHUH
3HAHUM: pacKphIBaTh CMBICI XUMHYECKUX MOHITHH (BBIAEIATH UX XapaKTEpPHbIC
MIPU3HAKW, yCTaHABIMBAaTh B3aMMOCBA3b C JAPYTMMHU MOHSITHUSIMH), UCIIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTACIBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS H
KPUTEPHUH 711 KIACCU(PUKAIMA XMMHUYECKUX BEIIECTB M XUMUYECKHX PEaKIIUi,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXKIY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUYECKHUE PACCYXACHUS (MHIAYKTHUBHbBIC, I€IYKTUBHBIE, [10 aHAJIOTUN),
JienaTh BEIBOABI U 3aKIIFOUCHHUS;

yMEHUE TMPUMEHSTh B TIpollecCE€ NO3HAHHUS MOHATHS (TIPEAMETHBIE U
MeETanpeIMETHbIE), CAMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIONb3yEMbIe B XUMHUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHIEMbIE B XUMUU MOJICIIBHBIC TIPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢Gopmysia U YypaBHEHHUE
XUMUYECKOW peaKMH — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3ajlay, ¢ Y4ETOM



ATUX MOJICIBHBIX MPEACTaBICHUM BBISBIISITh M XapaKTepHU30BaTh CYIICCTBEHHBIC
MIPU3HAKU U3yYaE€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJISITh ~ OOILIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTUBOPEUHS B U3yUaeMbIX ITPOIIeCCax U SIBICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHE HCIOJIb30BaTh IMOCTABIICHHBIE BOINPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHMS, a Takke B KadeCTBE OCHOBBI i1 (DOPMUpPOBAHUSI THUIOTE3BI TIO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHne OIMbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU W TMPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, yMEHHUE HaOJIoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POopMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpoJieNITaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOHMpaATh, aAHAIW3UPOBATh W HWHTEPIPETUPOBATH HHQPOPMAIUIO
pa3IUUHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYyUYaeMyl U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJACP)KaHHS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OILICHHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSTh PA3IMYHbIE METOJbI W 3alpOoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIHUMBIX MJIS BBITIOJHEHUS
y4eOHBIX M MMO3HABATENbHBIX 3a/1a4 ONPEEIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCTOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOT'O MCIOJIB30BAHMS PA3IIMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMANBbHYIO (pOpMY TIpecTaBlieHus nHOpMaIuu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud  HECJIOKHBIMH CXE€MaMH, JuarpaMMamH,
npyrumu popmamu rpaduku U ©X KOMOMHAIIASMU;

yMEHHE WCIOJb30BaTh M AaHAIM3UPOBATh B TpoIecce ydyeOHOW W
MCCJIEI0OBATEIBCKON ACATENHHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IMPUPOIHOU
CpeJbI.

KoMMyHUKaTHBHBbIE YyHUBEPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

yMEHHS 3aJiaBaTh BOMNPOCH (B XoAe auasiora W (WIM) JUCKYCCHUH) TIO
CyImIeCTBY  OOCyXmaemMod  TeMbl, (OpMyIHpoBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMOJHEHUS IPEAJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3yibTaThl  I[O3HABATEJIbHOM
NEATEIbHOCTA B YCTHBIX H TMHUCbMEHHBIX TEKCTaxX; JeJlaTb MPE3EHTaILHI0
pPE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOI0 HKCIEpUMEHTa (Ja00OpaTOpPHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);



YMEHHUS y4e€OHOr0 COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABAaTEIPHOM W HCCIENOBATEIIbCKOM  JEATEIIBHOCTH P PELICHUU
BO3ZHUKAIOLIMX NpoOJIeM Ha OCHOBE Y4ETa OOLIMX MHTEPECOB U COIIACOBAHMUS
no3uuuil (00CyXIeHHs,, OOMEH MHEHUAMH, «MO3TOBBIE LITYPMbI», KOOPIWHALIMS
COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLEHKE KayecTsa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBEPCaJIbHbIe y4eOHbIC ICCTBUSA:

YMEHUE CAMOCTOSTENBHO OIPENENATh LENU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI pelIeHHs] Y4eOHbIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOATENIbHO COCTaBIIATh WM KOPPEKTHUPOBATH
IPEAJIOKEHHBIA QJITOPUTM JCHMCTBUM IIPU  BBIIIOJHEHUM 3aJaHUN C YYETOM
NOJIy4eHUsT HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOI'O PE3yJlbTaTa 3asBJICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, PE/IJIaraéMbI€ B YCIOBUM 3aIaHH.

NNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX PE3yJAbTATOB IO OCBOCHHUIO 0053aTEIHLHOTO
collep KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepalibHON pabdoueil mporpammoit,
BBIJIEIISIIOT: OCBOEHHBIE OOYYAaIOUUMHUCS HAay4YHbIE 3HAHUA, YMEHHS M CIOCOOBI
NeHUCTBHM, crenudpuyueckue s MpeIMeTHOM obnactu «XuMHUs», BHUIBI
NEATEIbHOCTH 10  TOJYYEHUIO HOBOTO  3HAHUA, €ro HWHTepIpeTaluu,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy o6yuenus B 8 kiacce mpeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHUM:

e pACKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOHAs U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTENIbHASI aTOMHASI U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsI XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBbHOCTb, CTEIECHBb
OKHUCJICHHS, XUMUUYECKasi pPeaKius, KiIacCU(UKAIMSA pPEaAKIUi: peaKiuu
COCIMHEHUS, PpEaKUUU pa3JIoKEHUs, PEAKIUU 3aMEIIeHUsl, pPEeaKiuu
oOMeHa, PK30- ¥ SHJOTEPMUUYECKHAE PEAKIINH, TETUIOBON P(HEKT peakinu,
SAIpO aToMa, BJEKTPOHHBIM CJIOH aToma, aTOMHasi OpOuTaj b, pPaguycC
aToMa, XMMHYECKas CBs3b, MOJSPHAs U HEMOJISIpHAs KOBAJIEHTHAsI CBSI3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PacTBOp, MaccoBasi J0Jisl BEIEeCTBa
(MpoLEHTHAS] KOHLIEHTpAl1IKsi) B paCTBOPE;



WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUK BEUIECTB U UX MPEBPAICHUI;
UCIIOJB30BaTh XMMHYECKYI0O CHUMBOJIUKY [Jii COCTaBieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OTPENIEeNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACcCy COCIMHEHUH IO
dbopmynaM, BHJ XUMHYECKOW CBsi3M (KOBWJICHTHas U HOHHAs) B
HEOPraHWYECKUX COCJIUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
J€MOHCTPUPOBATh TMOHUMAHHUE TMEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0keHUs B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaIPO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpymnma)y, Maneie u
OoJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00IIee YUCIIO IJIEKTPOHOB
U pacipeesIeHUE UX MO AIEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsi OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHU COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATH CBOKMCTBA BEWIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX IMPEBpALICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIIATD OTHOCHUTENIBHYIO MOJIEKYJSIPHYKO W MOJISIDHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro JjeMeHTa 1o Qopmyre
COEMHEHUS, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIIBHOW AESTEIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiIacCH(pHUKAIUIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBA3C€U — JJIsI U3YUYEHHUsSI CBOMCTB
BCIIECTB M XMMHUYECKHX PEAKIUW, ECTECTBEHHO-HAYYHBIE METOJbI



MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJCIUPOBAHUE, AKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

CIeNOBaTh  IIPABWJIAM  TOJIb30BAaHUSA  XMMHUYECKOW  IOCYIOU U
nabopaTopHbIM 00OpYJOBaHUMEM, a TakXke INpaBuiIaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB MO TOJYYEHUIO U COOHpPaHUIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJa M KHUCIOPOJa), HPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJIEW pPaCTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHUE  DKCIEPUMEHTHI  TI0
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIILI0O HHIUKATOPOB
(makmyc, dhenondraneut, METUIOPAHX U IPYTHE).

K xoHiy oOyuenus B 9 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX MOHSATHUNA: XUMHUYECKHI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, AHHUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEMEHD
OKHCJICHUSI, XMMUYECKasi PeaKins, XUMUIECKasl CBS3b, TEIIOBOM 3(PdekT
peakIuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEANEKTPOJIUTBI, JJIEKTPOJUTHYECKAs IHUCCOLMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HeoOpaTUMBIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENIb, OKUCIEHHE U  BOCCTAHOBIICHHUE,
aJIoTponusi, aMpOTepHOCTh, XMMHUYECKasi CBs3b (KOBaJICHTHAs, MOHHAs,
METaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeETKa, KOPpO3Hs METAJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEeaKkUuu, MPEeaeabHO AOIyCTUMAs
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHITUH U
IIPUMEHSATH 3TU NOHATUS [IPU ONKCAHUU BELIECTB U UX MPEBPALCHUM;
UCTIOJIb30BaTh XHUMHYECKYI0 CHMBOJHUKY JJIsi COCTaBieHUs Qopmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOIO COCTAaBa, IIPUHAMICKHOCTHh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeOWHEHWH 1o ¢GopMyrnaMm, BHI XUMHYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHEHHM, TUIT KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbich [lepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHHMAaHWE: OIHUCHIBATh M XapaKTEPU30BaATh



Tabinunyto ¢opmy llepruoanyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
paznuyarh MOHATUS «rJaBHas noarpymnmna (A-rpynma)» M «noOodHas
noarpynna (b-rpynmna)», wmanbsie u OOJbIIME TEPUOABI, COOTHOCHUTH
000O3HayeHusi, KOTOpblE HMEIOTCS B NEPUOAUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XAPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsj slpa, OOIIee YUCIO DJIEKTPOHOB U
pacrpenielieHue HMX 1O DJJICKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeaenax MajibIX MEePUOJI0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY M COCTaBY YYacTBYIOUIUMX B pPEaKIUU
BEUIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTENEeHEW OKUCIEHUS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLME U cHenupUuyYecKue XUMUYECKUe
CBOMCTBAa TPOCTBIX U CIOXHBIX BEUIECTB, MOJITBEPXkAasi OIMNHUCAHUE
npuMepaMyd MOJICKYJISPHBIX W HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUi;

COCTaBIIATh YPABHEHUS AJIEKTPOJIUTHUYECKON HUCCOIMAIMU  KHUCIIOT,
IIeJIOUEeH M COJIeH, MOJTHbIC U COKPAIIEHHbIE YpaBHEHUS PEaKlnii HOHHOTO
oOMeHa, ypaBHEHHUS peaklud, MOATBEPKIAIOIUX CYIIECTBOBAHUE
T€HETHYECKOU CBSI3U MEXK/y BEIlIECTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUA,
BO3MOXHOCTH TIPOTEKAHHSI XUMHUYECKHUX TMPEBPAIICHUN B Pa3IU4HBIX
YCIOBUSX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o QopMmye
COEIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOUN peaKklny;

coOmoaTh  TMpaBujia  TOJIB30BAHUSA ~ XMMHUYECKOW  TMOCYAOW W
nabopaTopHbIM  000pYyTOBAaHMEM, a TakKe TpaBwia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 1O BBINOJTHEHUIO
7a00paTOPHBIX XMUMHYECKUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3o00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

OPOBOJIUTh  PEAKIMHU, IOJATBEPKIAIOIINE  KAaueCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
noaua-, kKapobonat-, ¢ocdar-, cuiMkar-, Ccyibpar-, TUIPOKCUI-UOHBI,



KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPaX HEOPTaHUYCCKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC OIEPAIlUU MBICITUTEIILHON JeATETbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, O0O0OOIIeHHEe, CHUCTeMaTU3alNIO, BBHISBICHUE
NIPUYUHHO-CIICJICTBEHHBIX CBS3€H — I WU3YYCHHS CBOWCTB BEIIECTB H
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TIO3HAHHS —
HAOJIFOJICHHE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMEHT (pCaIbHBIN U
MBICJICHHBIN ).



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
DJIEeKTPOHHbIE
No
: Tema ypoka KoiunyecrBo wipposLIe
n/n o0pa3oBaTe/IbHbIE
4acoB
pecypchl

HNEPBOHAYAJIBHBIE XUMHWNYECKUE ITOHATUSA
VYcTaHOBlIEHHWE  JIOBEPUTENBHBIX OTHOIIEHUN MEXAYy Y4YUTEIEM M €ro y4eHHKaMmu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUSITHIO y4yallMMHCS TpeOoBaHMII M Mpoch0 yduTens,
MPUBJICYEHUIO WX BHHMMAaHMS K 0O0CyXJaeMoll Ha ypoke HH(OpMalM{, aKTUBU3ALMM HX
ITO3HABATEIIBHOM JIEATEILHOCTH.
[ToOyx/ieHne MKONIBHUKOB COONI0IaTh Ha YpOKe OOIENPUHSATHIE HOPMBI MOBEACHUS, MpaBUia
OOLIEeHUs] CO CTapIIMMU (YYUTEISIMH) M CBEPCTHUKAMHU (IIKOJILHUKAMHU), MPUHLMUIBI y4eOHOU
JUCLMIUIMHBI U CAMOOPraHu3aluu.
[IpuBieueHne BHUMaHUS IKOJHHUKOB K IIEHHOCTHOMY aClEeKTY U3y4aeMbIX Ha ypoKax sBJICHHH,
opraHuszanusi ux paboThl C TOJydaeMOW Ha YypOKe COIMAJbHO 3HAYUMOW HHpOpManuen —
WHULMUPOBaHUE €€ OOCYXKIEHMsI, BhICKa3bIBaHMs YYal[UMHUCS CBOEr0 MHEHHUS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOIIECHUSI.
YMeHue xapakrepu3zoBaTh (U3NYECKHE M XMMHYECKHE CBOMCTBAa OPraHWYecKHX BELIECTB,
crnocoObl UX MOJY4YEHUs], IPUMEHEHUE U 3HAaYEHUE B IPUPOJIE U KU3HH YETIOBEKA.
[InaHupoBaHMEe M OCYIIECTBICHHWE HA IPAKTHKE XUMHUYECKHE HKCIIEPHUMEHTHI, IPOBEICHUE
HaOJI0/IeHUs], YMEHHE €1aTh BBIBO/BI 10 Pe3yabTaTaM HKCIIEPHUMEHTA.
CrnenoBanue mpaBwiaM 0e30macHOM pabOThI B Ja0OpATOPUM TIPHU MCIOJB30BAaHUU XUMHUYECKON
MOCY/Ibl ¥ 000PYAOBaHUS.
IIpoBeneHne BeIYMCICHNUS IO XUMUYECKUM YPAaBHEHUSIM.
BeicTpanBaHue pa3BEPHYTHIX NHCbMEHHBIX M YCTHBIX OTBETOB C ONOPOW Ha MHPOPMALUIO U3
yuyeOHHMKA U CHPAaBOYHBIX MaTE€pHajOB, I'PAaMOTHOE HCIHOJb30BAHUE H3YYEHHOTO MOHATHHHOIO
anrnapara Kypca XMMHH.
Vcnonp3oBaHue MNpU BHINOJIHEHWU YYEOHBIX 3aJaHUi M B IpOLEcCe HCCIeN0BaTEIbCKON
NEATeNbHOCTH Hay4YHO-TIONMYJISPHYIO JIUTEPAaTypy XHUMHUYECKOIO COAEp)KaHUs, CIpPaBOYHBIE
MaTepualsl, pecypcbl MHTepHeTa.
YMmeHue paboTaTh B IpyInax u napax.
Vcnonb3oBaHue UCCIE0BATENBCKUX U TBOPUYECKUX IIPOEKTOB 10 TEME.

[Ipeamer xumun. Posib XMMUM B KU3HA 1 bu6mmoreka [JOK
yesnoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
[TonsiTHE O METOaX MO3HAHKS B XUMUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
IIpaktuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a6OPATOPUU U TIPUEMBI 1 bubnuoreka [JOK
oOparieHus ¢ 1a6opaTopHBIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEMY
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Yuctele BewrectBa U cmecu. CnocoObl

bubnuoreka [IOK

4 pa3aciieHus: cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2 «Pa3nenenue
S) cMmecel (Ha mpuMepe OYMCTKH TIOBapEHHOMN Bubmnotexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI ¥ MOJIEKYJIbI Bubmuorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE IIEMEHTHI. 3HAKU (CUMBOJIBI) bu6mmoreka [{OK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cI0XKHBIC BEMIECTBA bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubamorexa [OK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumunueckas popmyina. BaneHTHOCTh bubmrorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKUX JICMCHTOB
11 OtHOcUTeNbHAsA aTOMHAs Macca. bubnuotexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMAYECKOTO 3JIEMEHTA B bubnuotexa [JOK
COeTUHEHNH https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemniecTa. Moib. MossipHas bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
dOu3nyecKne 1 XUMUYSCKUE SBICHUS. bubnuorexa [JOK
14
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycmoBUsI MPOTEKAHUS bubnuoreka [JOK
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust KoJinuecTBa, MacChl BEIIECTBA bubnuoreka [JOK
[0 YPaBHEHUSIM XUMHUUYECKUX PEaKLIHil https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUIeCKUX peakiuun
18 (coennHEeHMS, PA3JIOKEHUS, 3aMCIIICHUS, Bubmmorexa LIOK
https://m.edsoo.ru/ff0d3f34
oOmMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIKIIoneaucT. O000IeHnEe 1 bubmorexa LOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
KonTtponeHas padota Nel mo teme
) «BerecTBa 1 XUMHUYECKUE PEAKITUN» BuGmorexa LIOK

https://m.edsoo.ru/ff0d4290
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PA3JIEJI 2. BAXXHEHMIIIUE MPEJCTABUTEJIA HEOPT AHUYECKHNX BEIIIECTB

YcTaHOBJIEHWE  JOBEPUTENBHBIX OTHOLIEHUH MEXIY YyYUTEIEM U €ro  yYEHUKaMHU,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSTHIO yYallUMHUCS TpeOOBaHMM M TPOCHO y4dHTEs,
NPUBJICYCHUIO HMX BHHMaHUS K OOCy)KJaeMod Ha ypoke HWHGPOpMAalWy, aKTUBH3ALUU HX
IT03HABATEIBbHOU JIEATEIbHOCTH.

[ToOyxneHne MKOIHLHUKOB COOJIONATh HA YPOKE OOIICTIPUHATHIE HOPMBI TOBEICHUS, TPaBUIIa
OOIIeHUs CO CTapmuMHU (YIUTEISIMU) M CBEPCTHUKAMHU (IIKOJLHUKAMHM), TIPUHIUIBI YIeOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IIEHHOCTHOMY aCIEKTY U3Y4aeMbIX Ha ypOKax sIBJICHUH,
opranu3aiusi uX pabOTBl C IMOJydaeMOW Ha YpPOKE COLUMAIBHO 3HAUYMMOW HHMOpMarmen —
WHULMUPOBaHUE €€ OOCYXKIEHMsI, BbICKa3bIBaHUs YYal[UMHUCS CBOEr0 MHEHHUS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOILIEHUSI.

YMeHue xapakrepu3zoBaTh (U3NYECKME M XMMHMUYECKHE CBOMCTBAa OPraHWYeCKHMX BELIECTB,
CHOCOOBI MX MOJIy4EHUS], IPUMEHEHUE U 3HaU€HUE B PUPOJIE U KU3ZHU YEJIOBEKa.
[InanupoBaHue W OCYIIECTBIEHHWE Ha NPAKTUKE XUMHMYECKUE DSKCIIEPUMEHTHI, IPOBEIECHUE
HaOJI0IEHUS, YMEHUE JIeaTh BHIBOJBI IO Pe3yIbTaTaM dKCIIEPUMEHTA.

CnenoBanue npaBwiaM Oe3onacHOW paboOThl B 1a00OpaTOpUU MPH UCIOJIB30BAHUN XUMHYECKON
MOCYy/Ibl ¥ 000PYAOBaHUSI.

[IpoBeneHune BEIYMCICHUS [0 XUMHUYECKUM YPAaBHEHHUSIM.

BricTpanBanue pa3BEPHYTHIX MHUCbMEHHBIX M YCTHBIX OTBETOB C OMOpOW Ha MH(OpPMALUIO U3
yueOHUKa U CIIPaBOYHBIX MaTEpUajOB, TPAMOTHOE HCIIOJIb30BAHHWE H3YYEHHOTO MOHSITHHHOTO
amnmapara Kypca XuMHUH.

Hcnonp3oBanre mpu BHIOTHEHUH YYEOHBIX 3aJlaHUM M B TIPOIIECCE HCCIICIOBATEIHCKON
NEeSITebHOCTH HAay4YHO-TIONMYJSPHYIO JUTEPaTypy XUMHUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE
MaTtepuaisl, pecypcsl IHTEepHETA.

YMmenue paboTath B IpyIax U napax.

Hcnonb30BaHue UCClIeq0BATENbCKUX U TBOPUECKUX IPOEKTOB 10 TEME.

Bo3nyx — cmech razos. CoctaB Bo3ayxa.

21 Kuciopox — aieMeHT ¥ IPOCTOE BELECTBO 1 Eubmrorexa ITOK
p p ’ https://m.edsoo.ru/ff0d448e
O3o0H
dusnyeckue U XUMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKkIuy OKUCICHUS, TOPEHUE) 1 Bubamorexa [JOK
PO (peakdt - TOP ' https://m.edsoo.ru/ff0d4614
IToustue 06 okcHumax
Crioco0bl MOJIYYEHU KUCIOPOAA B
23 JadopaTopuu iqn OMLIHJJIerHOCTH 1 Eubmorexa HOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHre KucIopoia
TemnoBoii 3 HeKT XUMHUECKOM peaKINu,
24 MHOHSITHE O T(nle)(bMOXI/IMquCKOM paBHeHI/II/I 1 Eubmorexa OK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHIX
Tommmso (HedTh, yroab U METaH).
(e, yr ) bubmuoreka [JOK
25 3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro 1

https://m.edsoo.ru/ff0d4c4a

IpeaAOTBPALICHHUA
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[Ipaktuyeckas padora Ne 3 o reme

26 «[lony4yenue u coOupanme KICIopo/a, bubamorexa HOK
. https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bubmuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUYECKUE CBOMCTBA bubnuotexa [JOK
Bojopoza. llpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 Honsirie 0 KHCI0TAX 1 COAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI IMoTydeHust BOJAOPOIa B bubnuotexa [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpaxTnueckas padota Ne 4 o Teme
31 «Ilonmyuenue u coOupaHue BoI0poOa, brbmmorexa [OK
. https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
. N bubnuorexa [JOK
32 Monsipabiii 00b€M Tra3oB. 3ak0oH ABOTaAPO httos://m.edsoo.ru/ffod542e
Brruucnenus o06b€Ma, KOJTMYECTBA BEIIECTBA
33 ra3a 1o ero U3BeCTHOMY KOJIMYECTBY brbmorexa [OK
. https://m.edsoo.ru/ff0d55a0
BEIECTBA WIN 00BEMY
Brruncnenust 00b€MOB ra3oB 10 ypaBHEHHUIO
34 peaKkIiy Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa LOK
i https://m.edsoo.ru/ff0d5708
OTHOIICHUI Ta30B
35 dusnyeckre 1 XUMHUYECKHAE CBOIICTBA BOIBI bubmmorexa LOK
https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarre 00 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie U
37 HeHﬂaCHHlepHHBIC II))aCTBOpI)I. MaICHCOBaH JOJIst Bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
[IpakTuueckast padota Ne 5 o Teme
38 «IIpuroroBnenue pacTBOpPOB ¢ bubnuoreka [JOK
omnpeaesiEHHON MacCOBOM 0mei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KounTtponsnas pabora No2 mo teme bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubnuoreka [JOK

OKCHJIO0B

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHus: COCTaB, KIaccu(UKaIms, 1 bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XUMUYECKUE CBOKCTBA 1 bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, 1 bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u xumuyeckue cBoiicTsa kuciaor | 1 Bubnrorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI 1 bubnuotexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuueckas padota Ne 6. Perenue
47 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME 1 bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'eneTnueckas cBsi3b MEXy KJaccaMHu 1 bubnuorexa [JOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
. bu6moreka [IOK
49 O0o00mmeHne u cucTeMaTru3alus 3HaHAK 1 httos://m.edsoo.ru/00ad9ch?
KonTtponpHaas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKNUX 1 Bubamorexa [IOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHUI

PA3JIEJI 3. MEPUOUYECKHHN 3AKOH U IEPUOIUYECKASI CACTEMA
XUMHUYECKHUX 3JIEMEHTOB . U. MEHJAEJEEBA. CTPOEHHUE ATOMOB.
XUMHUYECKAS CBA3b. OKUCIUTEJIBHO-BOCCTAHOBUMTEJIBHBIE PEAKIIUU

YcraHOBJIGHHWE  JTOBEPUTEIBHBIX OTHOIICHHH MEXIY YYHTEIEeM MW €ro y4eHHKaMH,
CMOCOOCTBYIOIIMX TMO3UTHBHOMY BOCHPHUSATHIO YYAIIUMHUCS TPEeOOBaHWUN W TPOCHO ydMTEls,
MPUBJICYCHUIO WX BHHMaHUS K OOCYKJaeMOW Ha ypoke WH(POpMAalWW, aKTUBHU3AIUU HX
M03HABATEIBHOM JESITEIPHOCTH.

[ToOyxneHne MIKOIBLHUKOB COOJIOIAaTh HA YPOKE OOIIEHPUHSATHIC HOPMBI MOBEICHHS, MPaBHUIIa
oOlIeHNs co cTapiiuMu (YYUTENISIMU) U CBEPCTHUKAMH (LIKOJIbHUKAMH), TPUHIMUIBI Y4eOHOI
JTHMCUUIUIMHBI 1 CAMOOPTraHU3aIIHH.

[TpuBnedyeHe BHUMaHUS MIKOJILHUKOB K IIEGHHOCTHOMY aCIeKTy H3y4aeMbIX Ha YpOKaXx sBJICHUH,
opranuzaiusi ux pabOThl C IMOJIydaeMOH Ha YpOKE COIHAIBHO 3HAYUMON WHpOpMammendn —
WHUIIMUPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBAaHMsI YYAIIUMHUCS CBOECTO MHEHHS IO €€ IMOBOJY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUSI.

YMeHue xapakTepu3zoBaTh (U3NUYECKME M XHUMHUYECKHE CBOMCTBA OPraHWYEeCKHX BEIIECTB,
CHOCOObI MX MOJIyYeHUS], MPUMEHEHUE U 3HAUECHUE B IPUPOJIC U KU3IHU YETOBEKA.
[InanupoBaHMEe W OCYIIECTBIEHHWE HA NPAKTHKE XUMHUYECKHE OSKCIIEPUMEHTHI, IPOBEICHUE
HaOIO/ICHUS, YMEHUE JIeJaTh BBIBOJBI IO pe3yIbTaTaM dKCIIEPUMEHTA.

CrnenoBanue npaBwiaM 0e30macHOi paboOThl B 1a00paTOpUU MPH UCHOIB30BAHUN XUMHUYECKOM
MOCy/AbI U 000pYIOBaHUSI.

[IpoBeneHne BEIYMCICHHS IO XUMUYECKUM YPaBHEHHUSIM.
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BricTpanBanue pa3BEPHYTHIX NHCBMEHHBIX M YCTHBIX OTBETOB C ONOPOW Ha MH(POPMALHUIO U3
y4yeOHUKa M CIPABOYHBIX MAaTEPHUATIOB, TPAMOTHOE HCIIOJIb30BAHHE HM3YUYEHHOT'O MOHATUHHOTO
ammapara Kypca XHMHU.

Hcnonp3oBaHWe TNpH BHINOJIHEHWH YYEOHBIX 3aJaHWii W B TPOLIECCE HCCIIEAOBATEIBCKOM
JEATeIbHOCTH HAyYHO-TIONMYJISAPHYIO JIUTEPATypy XHUMHUYECKOTO COAEP)KaHUs, CIpPaBOYHBIC
MaTepuasl, pecypcel MHTEpHEeTA.

YMmenue paboTaTh B Tpymmnax v mapax.

Vcnonp30BaHne HCCIEIOBATENBCKUX U TBOPUYECKUX MTPOEKTOB IO TEME.

[TepBbIe MOTBITKA KIIACCH(PUKAITUU

51 XUMHUYECKHX dieMeHTOB. IlonsaTue o bubnmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
Trpynnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 cUcTeMa XMMUYECKUX 35ieMeHToB /. U Bubnmorexa [IOK
o https://m.edsoo.ru/00ada52c
Meuneneena
53 TTepuoapl, TPYIIIbL, ITOATPYIIIIHI bubmorexa LOK
PHOJIBL, TPYHIIBL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX sJIED. bubnuoreka [JOK
M3oTonml https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB
55 anemeHToB Ileprnomnueckoit cucrtemsr [1. 1 bubmorexa LOK
P o https://m.edsoo.ru/00ada6hbc
Meunneneena
XapakTeprucTHKa XUMHUUECKOTO DJIEMEHTA
. bubnuorexa [JOK
56 1o ero noJioxeHuto B [leprnoanueckoit
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BUTHUS Hayku U ipakTtuku. /1. . bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEIaror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPUIIATEITLHOCTh aTOMOB bubnuoreka [JOK
XUMHAYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHag xumMudeckas CBsA3b Eubmorexa OK
https://m.edsoo.ru/00adac34
60 KoBanenTHas noagapHast XUMHUYECKas CBI3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosspHast XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreleHns OKUCIIEHUS
https://m.edsoo.ru/00adae28
OKHUCIUTEIIHLHO-BOCCTAHOBUTEIILHBIE
bu6mmoreka [JOK
63 peakuuu

https://m.edsoo.ru/00adb076
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64 OxucauTeNny U BOCCTAHOBUTEIN 1 bubmmorexa LHOK
https://m.edso0.ru/00adb076
65 KonTtposneHas padota Ne4 o teme 1 bubmuorexa [IOK
«Ctpoenue aroma. XUMHUYECKasl CBSA3b https://m.edsoo.ru/00adb486
66 PezepBubiit ypok. O0o0IeHNE U 1 bubnuorexa [IOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cucTeMaru3anus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0 68
I[TPOTPAMME
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9 KIIACC

Ne DJIeKTpOHHbIe N (ppoBbIE

Tema ypoka KoanuectBo
o0pa3oBaTe/bHbIE Pecypchl
4acos

n/n

PA3JIEJ 1. BEHIECTBO U XUMHNYECKHUE PEAKIIU

VYcTaHOBlIEHHE  JIOBEPUTENBHBIX OTHOIIEHUN MEXAy Y4YUTEIEM M €ro y4eHHKaMmu,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHATHIO YYAIIUMHUCS TPeOOBaHWUN M TPOCHO yduTels,
MIPUBJICYEHUIO MX BHHMMAHMS K 0O0CyXJaeMOW Ha ypoke HH(OpMalM{, aKTUBU3ALMM HX
IT0O3HABATEIBHOM JIEATEILHOCTH.

[ToOyx/1eHne MKOJIBHUKOB COOMI0/IaTh Ha YpOKe OOIIENpPUHSAThIE HOPMBI MOBEICHMS, TIpaBUiia
oOIeHUsT co cTapliuMU (YYUTENSIMU) U CBEPCTHUKAMM (LIKOJbHHUKAMH), TPUHLMUIIBI y4eOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneueHne BHUMaHUS IIKOJbHUKOB K IIEHHOCTHOMY acIeKTY U3y4aeMbIX Ha ypoKax sSIBJIEHUH,
opraHmsanusi ux paboThl C NOJy4aeMOW Ha YpOKEe COIMaJbHO 3HAYUMOW HHpOpManuer —
WHULMUPOBaHUE ee OOCYKIEeHMs, BbICKa3bIBaHMs YYalllUMHUCS CBOEr0 MHEHHUS IO €€ MOBOAY,
BBIPAOOTKHU CBOETO K HEW OTHOIIECHUSI.

YMeHue xapakrepu3zoBaTh (GU3NYECKHE M XMUMHYECKHE CBOMCTBAa OPraHWYEeCKHX BEIIECTB,
CHOCOOBI MX MOJIy4EHHS], MIPUMEHEHUE U 3HAUE€HHUE B MPUPOJIE U KU3HU YeTOBEKa.
[InanupoBaHMe W OCYIIECTBIEHHWE HAa NPAKTHKE XUMHYECKUE SKCIIEPUMEHTHI, IPOBEIECHUE
HaOJI0/IeHNs], YMEHHE €1aTh BBIBO/BI 0 pPe3yabTaTaM HKCIIEPHUMEHTA.

CrnenoBanue mpaBwiaM 0e30mMacHOW pabOTHl B Ja0OpATOPUM TPHU MCIOJIB30BAHUU XUMHUYECKON
MOCY/Ibl ¥ 000PYAOBaHUS.

IIpoBeneHne BBIYMCICHHS IO XUMUYECKUM YPAaBHEHUSIM.

BeicTpanBaHue pa3BEPHYTHIX NMHCBMEHHBIX M YCTHBIX OTBETOB C ONOPOW Ha MH(POPMALHUIO U3
yu4eOHHMKA U CHPAaBOYHBIX MaTe€pHajoB, I'PaMOTHOE HCIOJIb30BaHHE HM3YYE€HHOI'O MOHATUHHOIO
anrnapara Kypca XMMHH.

Hcnonbs3oBaHue MNpU BHIIOJIHEHWU YYEOHBIX 3aJaHMM M B IPOLIECCE HCCIIEA0BATENbCKOM
NEATeNbHOCTH HAay4YHO-TIONMYJISPHYIO JIUTEPAaTypy XHUMHUYECKOIO COAEp)KaHUs, CIpPaBOYHBIE
MaTepualsl, pecypcsl MHTepHera.

YMmeHue paboTtaTh B Ipylnmnax u napax.

Vcnonp3oBaHue UCCIE0BATENBCKUX U TBOPUYECKUX IIPOEKTOB 10 TEME.

[Tepunoaudeckuii 3aKoH.
[Tepuoauueckas cucrtema

bubnuorexa [JOK
XAMHUYECKUX 31eMeHTOB /1. H. 1 1

https://m.edsoo.ru/00adb59e

Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHYECKUX

3JIEMEHTOB NEPBBIX TPEX 1
NIEPHOJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

Knaccudukanus n

3 HOMEHKIATVDA bubmunoreka LIOK
P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHUX BEILECTB
Bunnl xuMuueckoil CBI3U U
4 TUIIBI KPUCTAIIITAYECKUX bubmorexa [JOK
N P https://m.edsoo.ru/00adbac6
peeTox
KonTtposnsnast padora Nel mo
reme (IIOBTOpEHHE K https://lesson.edu.ru/lesson/34d1ced3-

5 5 . 2599-4¢31-88¢3-
YILYDIICHHIE SHATHI OCHOBHDIX 051182c1e65b?backUr|=%2F04%2F08
paszesnoB Kypca 8 Kiaccay
Knaccudukanus xumuaeckux

6 €aKIMH 110 Pa3INYHBIM bubnmorexa LOK
p P https://m.edsoo.ru/00adbch0
MpU3HAKaM
[TonsatHe o ckopocTn

7 XUMHYECKOU peakiuu. [lonarue bubnuotexa [JOK
0 TOMOTEHHBIX U F€TEPOre€HHBIX https://m.edsoo.ru/00adbe9a
peaKImsIX
[TonsiTHe 0 XMMUYECKOM
paBHOBecuH. DaKTOPBHI,

3 BJIMSIFOIIME HA CKOPOCTh bubnuotexa [JOK
XUMHUYECKON peaKiuu u https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHYECKOTO
paBHOBECHS

9 OKucnuTeNnbHO- bubanoreka LIOK
BOCCTAHOBHUTEJIbHBIE PEAKIIHU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOI

10 nccornuanuu. CHIbHBIC U Bu6mmorera [IOK
A HHat. https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOJIUTHI

11 HoHHbIe ypaBHEHHUS peaKIuit bubmorexa [TOK

P P https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIOT
Y OCHOBaHUU B CBETE
12 MpeACTaBICHUI 00 Bubmmorexa [IOK

e . https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKOM
JMCCOLIMAIIUU
XHUMUUYECKUE CBOWCTBA COJIEHN B

13 CBETE MpeJCcTaBlIeHui 00 bubmmoreka [JOK
JJIEKTPOJIUTUYECKOU https://m.edsoo.ru/00add8b2
JUCCOIMAUN

. bubanorexa LIOK

14 [Tonsatue o runponuse conei 1

https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://lesson.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b?backUrl=%2F04%2F08
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

15 O06o01IeHne U CUCTEMAaTH3aIUs 1 bubnuoreka [{OK
3HAHUU https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.

16 «Pemrenue 1 bubmmorexa OK

https://m.edsoo.ru/00addbfa
IKCMIEPUMEHTAIBHBIX 331249
KonTtposnsHast padota Ne2 mo

17 TeMe «IJIEKTPOJIUTUYECKAS 1 bubnuoteka [JOK
IUcconanusa. XuMHU4YeCKUe https://m.edsoo.ru/00addecO
peaKIuy B pacTBOPAX»

PA3JIEJI 2. HEMETAJUIBI U UX COEJUHEHUA

VYcTaHoBlIeHHE  JIOBEPUTENBHBIX OTHOLIEHMH MEXAYy Y4YMTEIeM U €ro y4eHUKamu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUSITHIO y4yalIMMHCS TpeOoBaHMII U Mpoch0 yduTens,
MPUBJICYEHUIO MX BHHMMAaHMS K 0O0CyXJaeMoll Ha ypoke HH(OpMalu{, aKTUBU3ALMM HX
IIO3HABATENIBHOMN NEATEIbHOCTH.

[ToOyx/1eHue MIKOJIBHUKOB COONIOIaTh Ha YpOKEe OOLIENPUHSAThIE HOPMBI MOBEICHUS, IIpaBHIia
oOLIeHUsT CO CTapIUMU (YUYUTEISIMU) U CBEPCTHUKAMHU (IIKOJIbHUKAMHU), TMPUHLUIBI y4eOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu.

[IpuBneueHne BHUMaHUS MKOJHHUKOB K IIEHHOCTHOMY acleKTY U3y4aeMbIX Ha ypoKax sSIBJICHUH,
opraHuszanusi ux paboThl C MOJy4yaeMOW Ha ypOKe COLMAIbHO 3HauYMMOW HHpopMmaiueil —
WHULMUPOBaHUE €€ OOCYXKIEHMsI, BhICKa3bIBaHMs YYalIUMHUCS CBOEr0 MHEHHUS IO €€ MOBOJY,
BBIPAOOTKU CBOET0 K HEW OTHOLIEHHUS.

VYMeHue XapakTepu3oBaTh (PU3MUECKHE W XMMHUYECKHE CBOWCTBA OPraHMYECKUX BEILECTB,
crocoObl UX MOJYy4EHUs], IPUMEHEHUE U 3HaUEHUE B IPUPOJIE U KU3HH YEJIOBEKA.
[InanupoBaHuEe W OCYIIECTBIEHHWE HA IPAKTHKE XMMHYECKUE DKCIIEPUMEHTBHI, IPOBEICHUE
HaOJI0/IeHNs], YMEHHE €1aTh BBIBO/BI 0 pPe3yabTaTaM HKCIIEPHUMEHTA.

CnenoBanue mpasuiaaM 0e30macHON pa®oThI B 1a00OpaTOpPUM MPH MCIOJIB30BAHUM XMMHUYECKON
1ocy/ibl 1 000pYyAOBaHUSL.

IIpoBeneHne BEIUMCIICHNS [T0 XUMUYECKUM YPABHECHHUSM.

BeicTpanBaHue pa3BEPHYTHIX NHCbMEHHBIX U YCTHBIX OTBETOB C ONOPOW Ha MHPOPMALHUIO U3
yuyeOHHMKAa U CHPAaBOYHBIX MaTE€pPHaJOB, I'PAMOTHOE HCIOJb30BaHUE M3YYEHHOTO MOHSITUHHOTO
amnrmapara Kypca XUMHUHU.

Vcnonp3oBaHue MNpU BHIIOJIHEHWU YYeOHBIX 3aJaHUil M B Ipolecce HCCIel0BaTeIbCKON
JESTEIbHOCTH HAyYHO-TIONYJSIPHYIO JIUTEPATypy XUMHUYECKOIO COACPIKAHMs, CIPABOYHBIC
Marepuaisl, pecypcesl IHTepHETA.

YMmeHue paboTaTh B Ipynnax u napax.

Hcnosp30BaHue UCCIIEN0BATENBCKUX U TBOPUECKUX IPOEKTOB 10 TEME.

18

OO1as XxapakTepucTuKa
raJioreHoB. XMMHUYECKHe
CBOMCTBA HA MPUMEPE XJI0pa bubmmoreka [JOK

https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XnopoBojopoa. CossHast
KHCJIOTa, XUMHWYCCKUC

bubmunorexa LIOK

19 CBOMCTBA, MOJTYyYEHHUE, https://m.edsoo.ru/00adel104
MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o
20 teme «llonmydenue cosssHON bubnuoreka [IOK
KHCJIOTBI, U3y4eHHUE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brrurcnenus o ypaBHEHUSAM
21 XUMHUYECKUX PEAKIIUH, €CIn bubnuotexa [JOK
OJIMH U3 PEAarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mras xapakTepucTuKa bubnuotexa [JOK
anemeHTOB VIA-Tpymmbt https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIU(pUKALIUN
93 cepnl. HaxoxneHue cepol 1 e€ bubnuotexa [JOK
COEJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/i, CTpOCHHE,
24 (bnla)nqefmrl)e i’ XI/Illz/II/IlIeCKI/Ie Bubamorexa [IOK
= https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcupsl cepbl. CepHas
o5 KHCJIOTa, (PU3UYECKUE U bubnuoreka [IOK
XUMHYECKHE CBOIICTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlInu,
JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
26 MOJTYYCHUS] CEPHOM KUCIIOTHI. Bu6mmorera [IOK
https://m.edsoo.ru/00adec8a
XUMHYECKOe 3arpsi3HeHNe
OKpY’KaroIel cpe/Ibl
COEJIMHEHUSIMU CEPBI
97 Brruncienue MaccoBoit 40 bubnuorexa [JOK
BBIX0/Ia ITPOJIYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
aneMeHToB VA-rpynnsl. A30T,
pacrpoCcTpaHeHHe B PUPOJIE, BuGmmorexa LIOK
28 ¢bu3nyeckre 1 XUMHUYECKUE

CBOICTBA

https://m.edsoo.ru/00adeeab
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https://m.edsoo.ru/00ade348
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AmMHak, ero pu3nvecKue u

29 XUMHUYECKHE CBOMCTBA, bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTy4eHUE U TIPUMEHEHHE
[Ipaktuyeckas padora Ne 3 mo
30 teme «llonydyenue aMmmuaxa, bubmmorexa LIOK
. https://m.edsoo.ru/00adf180
W3YYCHHE ero CBOHCTBY
A3zoTHasg KHuCJoTa, eé
31 ¢bu3nvecKne 1 XUMHUECKUE Bubnmorexa [IOK
N https://m.edsoo.ru/00adf306
CBOWCTBa
Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHMS B KQUECTBE
32 MUHEPAJIBHBIX YI00pEeHHI. bubnuotexa [JOK
XHWMHYECKOE 3arpsa3HEHUE https://m.eds00.ru/00adf518
OKpYKarolEen CpeJibl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u
33 dbochopnas kucnora, bubnuotexa [JOK
(buznueckue 1 XuMU4ecKue https://m.edso0.ru/00adf68a
CBOICTBA, MOJTYyYEHUE
Ucnonb3oBanue pocdaTtos B
34 KadyeCcTBE MUHEPATbHBIX bubnuoteka [JOK
ynoOpeHuit. 3arps3HeHNe https://m.edso00.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Vrnepon, pacpocTpaHeHHE B
35 npnpf))ne, gnznrt)leclee u bubmorexa [TOK
g https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOMCTBA
Oxcuppl yriaeposa, ux
(buznuecKkue 1 XuMu4ecKue
36 CBOMCTBA. DKOJIOTHYECKUE Bu6mmorera [IOK
https://m.edsoo.ru/00adfebe
po0IeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
37 YroapHasg KUCIOTa U €€ COJTu bubmorexa [TOK
https://m.edso00.ru/00ae006¢
[TpakTrueckas padota Ne 4 o
38 teme "[lomydenue yriekuciuoro bubnuorexa LIOK
ra3za. KauecTBeHHast peakuus Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"
[TepBoHauanbHbIE MOHATHUS 00
39 OpraHMYEeCKHUX BELIECTBAX KaK O bubmmoreka [JOK

COCAMHCHUAX yIiiepoa

https://m.edsoo.ru/00ae054e
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bubmunorexa IJOK

40 Kpewtiit u ero coeaenms 1 https://m.edsoo0.ru/00ae080a
[Ipaktuyeckas padora Ne 5.
Pemrenne skcniepuMeHTAIBHBIX

41 3a11a4 1o TeMe «BaxkHenme 1 bubnmorexa [TOK

https://m.edsoo.ru/00ae0bf2

HEMETAJUIbl U UX COCTUHCHUS
KonTtposnsHast padota Ne3 mo

42 TeMe «BakHeHIe HeMeTaIIbl 1 bubmnoreka LIOK
U UX COCIMHEHUS» https://m.eds00.ru/00ae0el8

PA3JEJI 3. METAJUUIBI 1 UX COEAUHEHUSA

VYcTaHOBlIEHHWE  JOBEPUTENBHBIX OTHOIIEHWH MEXIY y4YUTEeleM U €ro y4YeHUKaMHu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUSITHIO y4yallMMHCS TpeOoBaHM U MpocbO yduTens,
MPUBJICYEHUIO WX BHHUMAaHMUS K 0O0CyxkJaeMoll Ha ypoke HHGMOpMalM{, aKTUBHU3ALMHM HX
O3HABATEILHON NESITSILHOCTH.

[ToOyx/1eHue MIKOJIBHUKOB COOMIOIaTh HAa YpOKe OOIIENPUHSThIE HOPMBI TIOBEIEHUS, IIpaBHIia
oOLIeHUsT cO cTaplIUMU (YYUTEISIMH) U CBEPCTHUKAMHU (IIKOJIbHUKAMHU), TMPUHLUIBI y4eOHOM
JUCLMIUIMHBI U CAMOOPraHu3alnu.

[IpuBneuenne BHUMaHUS MIKOJHHUKOB K IIEHHOCTHOMY aclEeKTY U3y4aeMbIX Ha ypoKax sSIBJICHUH,
opraHu3amysi X paboThl C TMOJydyaeMOW Ha YpPOKE COIMaIbHO 3HAYMMOW HWHMOpMarmen —
MHUIMUPOBAHUE €€ OOCYXIEHUs, BBICKAa3bIBAaHMs Y4YallUMHUCS CBOETO MHEHHS IO €€ IMOBOY,
BBIPAOOTKHU CBOET0 K HEW OTHOLIEHHS.

YMeHue XapakTepus3oBaTh (PU3MUECKHE U XMMHUYECKHE CBOWCTBA OPraHMYECKUX BEILECTB,
crnocoObl UX MOJY4YEHUs, IPUMEHEHUE U 3HAYEHUE B IPUPOJIE U XKU3HH YETIOBEKA.
[InaHupoBaHMe M OCYIIECTBICHHWE HA IPAKTHKE XUMHUYECKHE HKCIIEPUMEHTHI, IPOBEICHUE
HaOJII0/IeHUs], YMEHHE J1e1aTh BBIBO/BI 0 pe3yabTaTaM HKCIIEPHUMEHTA.

CnenoBaHue mpaBuiaaM 0e30MacHOM paboTHI B 1a0OpaTOpPUU MPHU MCIOJIb30BAHUM XUMHUYECKOU
1ocy/ibl 1 000pYAOBaHUSL.

[IpoBeneHne BIYMCICHNS IO XUMUYECKUM YPAaBHEHUSIM.

BeicTpanBaHue pa3BEPHYTHIX NHCbMEHHBIX U YCTHBIX OTBETOB C ONOPOW Ha MH(POPMALUIO U3
y4yeOHUKa M CIPAaBOYHBIX MAaTE€pPHUalOB, T'PAMOTHOE HCIIOJIb30BAaHHE H3YYEHHOI'O MOHATUHHOIO
anrmapara Kypca XMMHH.

Vcnonbs3oBaHue MNpU BHINOJIHEHWU YYEOHBIX 3aJaHuUil M B IpoLecce HCCIeN0BaTeIbCKON
NEATeNbHOCTH HAy4YHO-TIONMYJISAPHYIO JIUTEPAaTypy XHUMHUYECKOIO COJAEp)KaHUs, CIpPaBOYHBIE
MaTepualsl, pecypcbl MHTepHeTa.

YMmeHue paboTaTh B Irpynnax u rnapax.

Hcnonp30BaHne UCCIIENOBATENBCKUX U TBOPUYECKUX IIPOEKTOB 10 TEME.

43

OO1ast xapakTepuCTHUKa
XMUMHYECKUX DJIEMEHTOB —

bu6moreka [IOK
MeTaJIoB. MeTainaeckas 1

https://m.edsoo.ru/00ae103e

CBA3b U MCTAJLJIIMYCCKaA
KpucTallinyeckas peméTKa.
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https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae103e

dusznueckue cBoiicTBa
METAJIJIOB

XUMHYECKHE CBOUCTBA

44 METAaJIJIOB. bubmunoreka LIOK
DIEKTPOXUMHUYECKUN PSiJ https://m.eds00.ru/00ae1156
HaNpsHKEHUM METAJIOB
OOmire cnocoObl MOTyYeHUs
MetaiuioB. CIijIaBbl.

45 Brrunciienus no ypaBHEHHUSIM bubnuotexa [JOK
XUMUYECKUX PEAKIUH, ECIIH https://m.edso00.ru/00ae1156
OJIVH U3 PEareHTOB COJICPIKHUT
MIPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB Bubnmorexa [IOK

https://m.eds00.ru/00ae1278
bu6mmoreka [IOK

47 Wenowreie MeTan Bl https://m.edso0.ru/00ael4b2

48 OKcuapl ¥ THAPOKCUIBI HATPUS bu6mmoreka [IOK
U KaJIus https://m.edso0.ru/00ael4b2

49 [[lerouyHO3EMENBHBIE METAILIBI bubnuoteka [JOK
— KaJbIIMHA U Marauu https://m.edsoo.ru/00ael15e8

50 Baxuelimue coequHESHUS bubnuoreka [JOK
KabIINs https://m.edsoo.ru/00ael15e8

51 O06o00meHe U CHCTEMAaTH3aITHS
3HAHUH

59 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoteka [JOK
yCTpaHEHUsI https://m.edso00.ru/00ae1886
[IpakTruueckas pabota Ne 6 o

53 teMme "JKECTKOCTE BOIBI U Eubmaorexa ITOK

. " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS

54 N — bu6moreka [IOK

https://m.edsoo.ru/00aelc64

55 AmboTepHbIe CBOWCTBA OKCHIA bubmuoreka [JOK
U TUJIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Keneso bubnuorexa [JOK

https://m.edso00.ru/00ae1d86
OKCcHJIBI, THAPOKCUIBI U COJIH
57 menefa 10 ilzxenei D) bubmmorexa LIOK
https://m.edso00.ru/00ae35e6
OO6o01IeHre 1 cucTeMaTHU3aIus
58 3HAaHUU
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[Ipaktuyeckas padora Ne 7.

59 Pemrenne skciepuMeHTaIBHBIX 1 bubanorexa [JOK

3aj1a4 1o TeMe «BaxkHenmme https://m.edso00.ru/00ae3de8

METaJUIBl U UX COSTUHCHHUS

Brruucienus mo ypaBHeHUSIM

XUMUYECKUX PEAKIUH, ECIIH

OJIMH U3 PEarcHTOB JIaH B
60 I/III:GI)ITKGI;/IJII/I COIIeprKI/IT 1 bubmorexa [IOK

https://m.edso00.ru/00ae1750

npuMecH. Beruucnenus

MAacCOBOH JIOJIM BBIXO/1a

MPOAYKTA PEAKIIHI

OGOBIIEH e ¥ CHCTEMATH3AIHS https://lesson.edu.ru/lesson/dbfb6fc3-
61 N 1 eb3e-4d6¢-8965-

SHAHIH baaaad5740202backUr|=9%2F04%2F09

KonTtposnbHas pabora Ned 1o https:/lesson.edu.ru/lesson/7222b10c-
62 TeMe «BaxHeiilne MeTauIbl | 1 2d4b-401d-90b8-

UX COCIHCHUS b24530874d0c?backUrl=%2F04%2F09

PA3JIEJI 4. XUMUSA U OKPYXKAIOLIASA CPEJA

YcraHOBIIGHHE  JTOBEPUTEIBHBIX OTHOIICHWW MEXIY YYHTEIeM M €ro y4eHHKAaMH,
CTMOCOOCTBYIOIIMX TO3UTHBHOMY BOCHPHUSTHIO YYalIUMHUCS TpPEOOBAaHWA W TPOCHO y4dHTEIs,
MPUBJICYCHUIO WX BHHMaHUS K OOCYKJaeMOW Ha ypoke WH(POpMalWHu, aKTUBH3AIUU WX
MO03HABATEIBHOM NIESTETHHOCTH.

[ToOyxxaeHne MIKOIHLHUKOB COOJIOIATh HA YPOKE OOIIENpPUHSATHIC HOPMBI MTOBEIICHHS, MPaBHUIIa
OOIIeHNsI CO CcTapmuMHU (YIUTEISIMU) U CBEPCTHUKAMHU (ITKOJIbHUKAMHM), PUHIUIIBI yI4eOHOM
JTMCIUIUIAHBI U CAMOOPTaHU3aIIHH.

[TpuBnedyeHne BHUMaHUS IIKOJILHUKOB K IEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha YPOKaXx sIBICHHIA,
opraHuzansi uX pabOThl C IMOJlydaeMOH Ha ypOKe COIHAIbHO 3HAYUMON WHpOpMammend —
WHUIIMHPOBAHUE €€ OOCYX/ICHUS, BHICKAa3bIBAaHHS YYAIIUMHUCS CBOETO MHEHHS IO €€ IMOBOY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUSI.

YMeHHne XapakTepu3oBaTh (PU3MUECKHE W XUMHUYECKHE CBOWCTBA OPraHMYECKUX BEIIECTB,
crocoObI UX TIOJYYCHUSI, IPUMCHEHUE W 3HAYCHHUE B PUPO/JIC U KU3HH YEIIOBEKA.
[ImaHupoBaHMEe ¥ OCYIIECTBICHUE Ha MPAKTHKE XUMHUYECKUE HKCIIEPHUMEHTHI, IPOBEIACHUE
HaOJIFO/ICHUS, YMCHHUE JIeaTh BBIBOJIBI 0 PE3ybTaTaM KCIIEPUMEHTA.

CrnenoBanue npaBwiaM 0e30macHOi paboOThl B 1a00paTOpUU MPH UCHOIB30BAHUM XUMHUYECKOM
NoCyibl U 000PYAOBaHUSI.

[IpoBeneHne BRIYMCICHUS [0 XUMHUYECKUM YPAaBHEHHUSM.

BricTpanBaHue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C OMOpOW Ha MH(OpPMALHIO U3
yuyeOHHKA U CIPAaBOYHBIX MaTEepUajoB, TPAMOTHOE HCIIOJIb30BAHHUE W3YUYEHHOTO MOHSITUIHOTO
amnmapara Kypca XuMUH.

Hcnonb3oBaHue TpH BBITIOJHEHUH YYEeOHBIX 3aJaHUil M B MPOIECCEe HCCIIEeN0BATENbCKON
JESITEeNFHOCTH HAay4YHO-TIONMYISPHYIO JUTEPaTypy XUMHUYECKOTO COAEpIKaHMs, CIPaBOYHBIC
MaTepuansl, pecypcel IHTepHETA.



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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https://lesson.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020?backUrl=%2F04%2F09
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» VYMmeHue paboTaTh B rpyIIax u napax.
» Hcnonp3oBaHHE HCCIEIOBATEIBCKUX M TBOPYECKHUX ITPOEKTOB 110 TEME.

63 BemectBa u matepuansl B bubnmoreka [JOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.eds00.ru/00ae3f50
XHUMHUYECKOE 3arpsA3HEHNE bubnuotexa [JOK

64 .

OKpYXKAIOILEH Cpebl https://m.edso0.ru/00ae4270

65 Ponp xumuu B perieHnn bubnuoreka [IOK
HKOJIOTUIECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
PesepBHblii ypok. O600menne bubmuorexa LIOK

66 .

Y CUCTEMATHU3alMs 3HAHUHI https://m.edso0.ru/00ae0dOa

67 PesepBHblit ypok. O60011IeHNE bubnuoreka [JOK
Y CUCTEMATHU3alMs 3HAHUI https://m.edso0.ru/00adb33c

68 PesepBHblit ypok. O60011IEHNE bubnuoreka [JOK

U CUCTEMAaTHU3AlMS 3HAHUH

https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubmmorexa IHOK https://m.edsoo.ru

https://resh.edu.ru/

https://www.yaklass.ru

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

Buneoypoku o xumuu, 7-11 ki http://mriya-urok.com/categories/himiya/

Hp€3eHTaIII/II/I K ypOKaM u BHCKJIaCCHBIM MGpOHpI/ISITI/ISIM,
xumus http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

HauanbHnsbiit kype xumuu:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml

BHO - 2017 na nnexce https://zno.yandex.ua/ru/chemistry/
AJIXUMUK http://www.alhimik.ru/

Kypnan "Xumust u xumuku'"http://chemistry-chemists.com/

BuptyansHas xumudeckas mkosa http://maratakm.narod.ru/

[Topran "Cetb TBOpueckux yuurenen" http://it-n.ru/default.aspx

Coo0111ecTBO B3aMOIIOMOIIIH yunTenei. Xumus http://pedsovet.su/load/97
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