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TTOACHUTEJ/IbHAS 3AIIMCKA

IIporpamma 110 Xumuu pazpaboTaHa A1 pebeHKa — MHBAIM/Q, HAXO/JALLIEr0Cs Ha JOMallIHeM
00yuyeHHH 110 MeJULIMHCKHUM [T0Ka3aHUAM.

TTporpamMma 1o XMMUK Ha yPOBHE OCHOBHOTO 0011jero 00pa3oBaHusi COCTaB/IeHa Ha OCHOBE
TpeGoBaHMii K pe3y/bTaTaM OCBOEHHsl OCHOBHOH 06pa30BaTe/bHOW MPOrpaMMbl OCHOBHOIO
ofmero ofpasoBanus, npeactaneHHsx B ®I'OC 00O, a Takke Ha OCHOBe (ejepalbHON
paboueit MPOrpaMMBI BOCIIMTAHMS U C YUETOM KOHIIEIIIMY MPeriofaBaHus yueGHOro npeamera
«Xumus» B 06pa3oBaTe/bHBIX OPraHu3aLsax Poccuiickoi depepaliiu.

T[IporpaMMa 10 XWMMHM [JaéT NpeJCTaB/IeHHe O Ie/six, obuied crparervv oOyueHus,
BOCIIMTaHMSI M pa3BuTHs 00ydYaioLUXcst CpeACTBaMK y4eOHOro mMpejMera, yCTaHABIMBaeT
obsi3aTe/bHOE TIPeJMEeTHOe COJeprKaHue, IpeJycMaTpUBaeT pacrpeje/ieHrde ero Io KiaccaMm H
CTPYKTYPHPOBaHHe 110 pa3jie/siaM U TeMaM NPOrpaMMBl [0 XHMHH, ONpe/ie/iseT KOMHIeCTBeHHbIe
M KayeCTBeHHLIC XapAaKTEPUCTHKH COJep)KaHMS, PEeKOMEeHJyeMylo TII0C/Ie[j0BaTe/IbHOCTh
M3yUeHUs XMMHK C YUSTOM MEXIPeJMeTHBIX U BHYTPHIIPEJMETHBIX CBSI3€H, JIOTHKH yueGHoOro
TIporiecca, BO3pacTHBIX 0COOeHHOCTel 00yyaromMXcs, onpe/ie/isieT BO3MOXKHOCTH TNpejiMeTa J/is
peay3anuy TpeGoBaHMii K pe3y/IbTaTaM OCBOeHMs OCHOBHOM 06pa3oBaTe/IbHOH NPOrpaMMe! Ha
ypOBHE OCHOBHOrO 0011jero o6pa3opanus, a Takxke TpeOOBaHWH K pe3y/IbTaTaM 00yueHus XMMHH
HA ypOBHe Ile/lelf W3yueHWsl TIpeAMETa M OCHOBHBIX BHIOB yueGHO-TIO3HABaTe/ILHOMN
[eATeNLHOCTH 00YUaroL[erocs 1o OCBOEHMIO y4eOHOro Co/ieprKaHus.

3HaH1e XHUMHH CIY)KUT OCHOBOH /st JOPMUPOBAHHs MUPOBO33peHHs 00y4aroILerocs, ero
Tpe/CTaB/IeHM i 0 MaTepUaJbHOM eJJMHCTBE MUPa, BAXKHYIO POJTb MTpaioT (JopMUpyeMble XUMHeH
TIpe/iCTaB/IeH sl O B3aMMOTIPeBPAIl[eHHsIX SHePIUH U 00 3BOJIIOLIMHM BeLeCTB B IIPUPOJE, O MyTAX
peiieHuss T06aNbHBIX MPOGAEM YCTOMUYMBOrO Da3BUTHs UYeJOBEUECTBA —  CBHIPHEBOMH,
SHEPreTHYeCcKOH, IHILEBOH 1 9KOIOrndeckoi 6e3omnacHocTy, npobsieM 3paBoOXpaHeHH:.

V3yueHHe XUMHH:

CrIOCOGCTRBYeT —peau3al[d¥  BO3MOKHOCTEH Ul CaMopasBUTHs W (OPMHDOBAHMs
Ky/IbTYPbl JINUHOCTH, eé 0611ei ¥ QyHKIMOHA/ILHOM rPaMOTHOCTH;

BHOCHT BKJIaj B (hOPMHpOBaHHE MBILUIEHHs M TBOPYECKHX criocobnocTel obyuarouxcs,
HAaBLIKOB HX  CaMOCTOSITe/IbHOW  yueOHOWM  JeATe/IbHOCTH,  JKCIIEPDUMEHTa/bHBIX U
MCC/IeJOBaTe/IbCKUX ~YMEHMM, HeoOXOJMMBIX Kak B TIOBCEJHEBHOH JKM3HH, TaK M B
npod)eCCHOHATLHOM /1eSITe/IbHOCTH;

3HAKOMHUT CO CreMpHKONd HAyYyHOTO MBINUIEHMS, 3aK/IaJbIBa€T OCHOBBI LI€JIOCTHOIO
B3[VISA HA eUHCTBO NPUPO/ILI ¥ Y€JI0BEKa, SIB/ISIeTCSI OTBETCTBEHHBIM 3TaroM B (YOPMHPOBAHHH
eCTeCTBEeHHO-Hay4YHOM rPaMOTHOCTH 00yyaroImxCs;

criocob6cTByeT (OPMMPOBAHHMIO 1I@HHOCTHOTO OTHOLUEHHA K eCTeCTBEHHO-Hay4YHbIM
3HAaHMSIM, K TPUpOZle, K WUeJIOBEeKY, BHOCHT CBOH BK/Ia/, B 3KOJIOTMUeCKoe o00pasoBaHHe
obyyaromxcs.

JlaHHbIe HarpaB/ieHdss B 00yYeHHH XUMHM 00ecrieudBaloTCs Crelu(HUKON CoAeprKaHuMs
yueGHOro mnpejMeTa, KOTOPbIA SB/IAETCA [eJArOrMYecKH aJanTHPOBAHHBIM OTPaKeHHEM
Ga30BOI HAYKH XMMHHM Ha ONpeje/IéHHOM STarle eé pasBUTHs.



Kypc xuMuM Ha ypoBHe OCHOBHOrO o0wero 06pa3’oBaHHs OpPHEHTHPOBAH Ha OCBOEHHE
00y YarOIMMHCS CHCTEMBI [ePBOHAYATBHBIX [TOHATHI XMMHH, OCHOB HEOPraHWYeCKOH XUMHH K
HEKOTOPBIX OT/A/ILHBIX 3HAYUMBIX TTOHATUI OPraHUYeCKOM XHMUL.

CTpyKTypa cofiep>KaHHsi POrpamMMbl 10 XMMUH COPMHMPOBAHA HAa OCHOBE CHCTEMHOrO
noAxona k e€ usyvenuro. CoJlepKaHHe CKIIA[BIBAETCH U3 CUCTEMEI TIOHATHH O XMMHUECKOM
SMIEMEHTE W BEIeCTBE W CHCTEMBI TMOHATHH 0 XUMMYecKoil peakiu. O6e 3TH cucTeMsI
CTPYKTYPHO OPraHM30BaHBI 110 NPHHLMITY MNOC/IeLOBATELHOIO Pa3sBUTHS 3HAHWI Ha OCHOBe
TEOPETHUECKHX NpPe/ICTaB/IeHHH PasHOTO YPOBHSI:

— ATOMHO-MOJIEKY/IIDHOTO YYeHHs KaK OCHOBBI BCEro €CTeCTBO3HAHHS;

— Ileproauueckoro 3akoua H. Y. MeHjieieeBa Kak 0CHOBHOIO 3aK0Ha XHUMHH;

— YUEHHS O CTPOGHHHM aTOMa ¥ XUMHUECKOi! CBSI3H;

— TIPe/ICTaB/IeHHH 06 3/1eKTpOIUTHYeCKOM AHCCOLHALIMH BELECTB B PACTBOpAX.

Teopernueckne 3HAaHWA DaCCMAaTPHUBAIOTCH HA OCHOBE SMIHMPHYECKH [10JIyUEHHBIX W
OCMBIC/IeHHBIX ()aKTOB, DPa3sBHBAIOTCA IOC/IENOBATENBHO OT OZHOTO YPOBHA K Jpyromy,
BBITIONHSASE (DYHKUUM OOBSICHeHMS U TIPOTHO3HPOBaHMs CBOWCTB, CTPOEHMS M BO3MOXKHOCTEM
TPAaKTHYECKOr0 [PUMEHEHHUS U IOy YeHHUs H3yYaeMbIX BeII|eCTB.

OcBoenue mporpaMMel 10 XUMMH crocoBeTByeT  hopMHUpoOBaHMIO MPEJCTaBNeHUA O
XHMHYECKOH COCTaB/IAIOIeH HayuHOi KapTHHbl MHpAa B JIOTMKe e€ CHCTEeMHOM NpHpopbI,
HEHHOCTHOr0 OTHOLIEHKS K HAyYHOMY 3HAHMIO ¥ METOJAM TI03HAHUS B Hayke. M3yuenne xumum
TIPOMCXOAMT C TMIPHBIIEYEHHMEM 3HAHMM W3 paHee U3YUGHHBIX yueOHBIX IpeMeTOoB:
«OKpy>Karouuit MUp», «BUOJIOTHs. 5—7 KiIacchi» 1 «DHU3MKa. 7 KI1acc».

ITpy n3yuenun xumuu nponcxogur (opmMHpOBaHKe 3HAHMIT OCHOB XMMHYECKOH HAayKH Kak
0b/1acTH CoBpeMeHHOro €CTECTBO3HAHMS, NPAKTHYECKOH JesTeTbHOCTH Ue/I0BeKA M KaK OJHOTO
13 KOMIIOHEHTOB MHMDOBO# KyJIbTyphl. 3ajaua yueGHOro TIPe/IMeTa COCTOMT B ()OPMHPOBAHMK
CHUCTEMBI XMMHUYECKMX 3HAHMH — BaskHeMIIux baxToB, moHATHII, 3aKOHOB U TEOPETUYECKUX
TOJIOXKEHUH, JOCTYNHBIX 06061eHuit MHPOBO33DEHUECKOr0 XapakTepa, si3blka HAYKH, B
NPHOBLIEHUH K HayUHBIM METOaM MO3HAHHS TIPH M3yHeHHH BEI|eCTB ¥ XUMHUECKUX PeaKLyii, B
(DOPMMPOBAHHM M DAa3BHTMM T103HABATE/HHEIX YMEHHH ¥ HX TPUMEHEHHH B yuebHo-
TI03HaBaTe/IbHOH U yueGHO-UCC/Ie0BaTe/bCKO AEATE/IBHOCTH, OCBOHHH IIPaBH/I Ge30macHoro
obparieHus ¢ BeljecTBaMu B TIOBC@/{HEBHOM KHU3HHU.

[Ipy ¥3yyeHHH XUMHUM Ha YpOBHe OCHOBHOrG obuiero obpasoBaHus BakHOe 3HAueHHe
nprobpes TakKe e, Kak:

— (hopMHpOBaHHe HHTE/IIEKTya/IbHO Pa3BUTOH JIMYHOCTH, TOTOBOI K camoobpa3oBanuio,
COTPYAHMUECTBY, CaMOCTOSITE/LHOMY NPHHATHIO DEILeHuit, CrocoBHoli a/lanTHPOBATLCH K
OBICTPO MEHAIOLMCS YCIOBMSIM JKH3HU;

— HANpaB/eHHOCTb OOyYeHHsT Ha CHCTeMaTHYecKoe npuobijenre obyvarommxcs K
CaMOCTOATE/IGHOH  TO3HABAaTe/ILHOMH AGATENILHOCTH,  HAayYHBIM  MeTOZaM  I103HAHMS,
(opmupyIOLHM MOTHBALHIO U Pa3sBUTHe CIOCOGHOCTEH K XUMUHK;

— obecrieyenue ycoBmii, CrOCOOCTBYIOUMX NpUOGpeTeHHo 00y4JarolUMKCs  OmbITa
Pa3sHOOOPa3sHOM JeATeNLHOCTH, MO3HAHKUS U CAMOTIO3HAHHS, KIIIOYEBBIX HABLIKOB (K/IIOUEBBIX
KOMITeTeHL|HH), UMEIOIIMX YHUBePCa/IbHOe 3HAUeHUe AJI8 Pa3TUYHBIX BUZOB [€STebHOCTH;

— (opmupoBanue obieit GyHKIMOHANBHOMH 1 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH, B TOM
UnC/ie yMeHHH OOBSCHATL M OL|HUBATE SIBJICHUS OKPY>KaIOL{ero MHpa, MCIIO/b3ys 3HAHUs M
OFIBIT, TOJTYHYeHHbIE TDH M3YYEHUM XHMHM, NPHMEHATb KX IIpH  pelleHMH npobneM B
TIOBCE/IHEBHOM JKM3HH U TPY/0BOM AEeATeTLHOCTH;



— (opmHpOBaHKe y 06yYaOIMXCS TYMAHUCTHUECKHX OTHOLLEHMUE, TOHMMAHMS LIEHHOCTH
XUMUYeCKUX 3HAHWH U1 BBIPAbOTKM 3KOJIOTHYECKH L1elecoobpasHOro MOBeJeHus B OrITy M
TPYAOBOW [JeAITENIbHOCTH B LE/IAX COXPAHEHHs! CBOErO 3J0pOBbS U OKDY>Kalolljel NpHUPO/HOIA
CpefbI;

— PasBuTHe MOTHBALIMK K 00yUeHHI0, CTIOCOBGHOCTel K CAMOKOHTPOJIIO M CAMOBOCITHTAHHEIO
Ha OCHOBe YCBOEHHs OOIIleue/lOBeUECKHX L|eHHOCTEH, FOTOBHOCTH K OCO3HaHHOMY BbIGODY
NPOGHIIS X HANPaB/IeHHOCTH Aa/bHelero o6yyenys.

Ob1mee uMC/I0 YacoB, OTBEAEBHHLIX IS M3yUeHHs XMMHMM Ha YDOBHEe OCHOBHOrO 06Iero
obpasoBanusi, cocras/sier B 9 Kiacce — 34 gaca.



COJJEPXAHHE OBYYEHUSA

9 K/IACC

BemecTBo ¥ XMMHYeCKast peakius

Ileproguueckuii 3akoH. [lepuofuueckas CHCTeMa XMMHUECKHX 3/1eMEHTOB . N
Menzneneesa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTH B M3MEHEHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB TEPBLIX TPEX IEPHOJOB, Kalus, KalblIud U WX COAMHEHWH B COOTBETCTBHM C
T0JI0XKeHHeM 3/1eMeHTOB B [leprojiuueckol cicTeMe U CTpOEHHEM HX aTOMOB.

Crpoenrie BellecTBa: BHJbI XMMHYECKON CBSI3M. THITBI KPHCTa/UIAUECKUX PeLIETOK,
38BUCHMOCTh CBOWCTB BeLIECTBA OT THIA KPHUCTA/UIHUECKOH DeIISTKH M BHJja XUMHYECKOH
CBSI3H.

Knaccudukaus ¥ HOMEHK/IaTypa HEOPraHWYecKMX BelecTB. XMUMUUecKMe CBOMCTBA
BEIeCTB, OTHOCALMXCS K Pas/JMYHBIM K/acCaM HEeOPraHHUYeCKMX COeNMHEHWH, reHeTHuecKas
CBSA3b HEOPraHUYeCKUX BelL[eCTB.

Knaccuukaums XMMIYecKUX Peakiyil 110 pasIHuHbIM NpHU3HaKaM (10 YMCIy M COCTaBy
Y4acTBYIOIIHX B pEAaKlMM BeLecTB, 0 TeIUIoBOMY 3(GdeKTy, Mo W3MeHEeHHI0 cTerneHeil
OKHC/IEHHS XMMHYECKHX 3/IeMEHTOB, I10 0OpaTHMOCTH, M0 YYacTHIO KaTalu3aropa). JK30-
3HA0TePMHYECKHE PeaKIMH, TePMOXHMHUYECKHE ypaBHeHHS.

[loHsTHe 0 CKOpOCTH XMMHYeCKOM peakimu. [TousTHe 06 00paTHMBIX ¥ HEOOpPaTUMBIX
XMMHYECKMX peakuuaX. [IoHATHe O rOMOreHHBIX M TeTEPOreHHBIX peakuusax. IIoHATHe o
Karammse. [lomATHe O XMMHUECKOM DpaBHOBecHH. (DakTOphl, BIMSIONME Ha CKOPOCTh
XUMHYECKOH PeaKLMH U T0/I0KeHHe XMMUUECKOI0 paBHOBECHS.

OxuC/MTe/IEHO-BOCCTAHOBUTE/IbHBIE  DEAKLMH, 3/eKTPOHHBIH 0aaHC OKUC/IHTE/ILHO-
BOCCTaHOBUTE/ILHOW peakiuu. COCTaB/IeHWE yPaBHEHWIl OKHC/IATEILHO-BOCCTAHOBUTE/BHBIX
PeakLHii C UCII0/Ib30BaHKEM METO/1a 9/IeKTPOHHOro GaaHca.

Teopust 5/1€KTPOIUTHUECKOH JUCCOLMALMY. DIEKTPOIHTBI H HE3JIeKTPO/INUTEL. KaTnoHsl,
aHMOHBL. MexXaHM3M [AHMCCOLMALMM BELEeCTB C pPa3/MYHBIMH BHAAMH XUMHUYECKOH CBSISL.
Crenenp guccouparyy. CUIbHBIE U C1aGble 3/1eKTPOJIHTEL.

Peaxiuu nonHoro obmeHa. YC/IOBHS NPOTeKaHWs Peaxiyii MOHHOrO 06MeHa, TIOHbIe U
COKpalfHHbIe HOHHBIE ypaBHeHUs peakiud. CBOIMCTBa KMC/IOT, OCHOBaHMI M COled B cBeTe

NPe/ICTaB/IeHHH 00 3/1eKTPOIHTHYeCKOM Juccoumanu. KauecTBeHHBIe PeaKIM Ha HOHBL.
IToHsiTHE O T'HIPO/TH3E COJIeH.

Xumuueckuti skcnepumenm:

O3HAKOMJICHHE C MOZE/ISIMM KPHMCTa/UIMYECKUX DElISTOK HeOpraHW4eCKMX BeIecTB —
METa//IoB W HeMmeTa/sIoB (rpadura M anMasa), C/IOKHBIX BELECTB (xnopupa  Hatpwus),
MCC/IE/0BAHME  3aBHCHMOCTH CKODOCTM XWMHYECKOM DeakiMd OT BO3/eHCTBHS pa3IUuHBIX
(haKTOPOB, HCC/IEOBAHKE 3/IeKTPOIIPOBOAHOCTH PAacTBOPOB BEILECTB, INPOLeCcca AUCCOLMALIUN
KUCJIOT, 1fenoueit W coself (BO3MOXKHO WCIIONb30BaHME BHZEO MaTepHasioB), IpPOBeZeHHe
OIIBITOB, M/UTIOCTPHPYIOIMX TIPU3HAKM TNPOTEKAaHMS PeakLui MOHHOro obmeHa (o6pasosanue
OcCajka, BbljeseHHe rasa, o6pasoBaHWe BO/bI), OIBITOB, WUTIIOCTPUPYIOUIMX  TIPHMeEphI
OKMC/TUTE/IEHO-BOCCTAHOBUTE/IBHBIX Deakli (FOpeHHe, PeakidM pas/ioyKeHHs, COeMHeHMs),
PAaclIO3HABaHKUe HEOPTaHMYECKMX BEI|eCTB C MOMOL{bI0 KAYECTBEHHBIX DeaKIHii Ha HOHDI,
PellieHre IKCIIepUMeHTa/IbHbIX 3aau.

Hemerannel u ux coegunenus

OOujas xapakTepuCTHKa TrajoreHoB. OcoBeHHOCTH CTPOEGHHS AaTOMOB, XapaKTepHbIe
CTereHH OKucieHus. CTpoeHHe W (U3MYECKHEe CBOKCTBA MPOCTHIX BEIECTE — Ta/IOeHOB.



XWMHYECKHe CBOWCTBA Ha TpHMepe X/opa (B3aMMOJEHCTBHE C MeTasulaMmi, HeMeTa/UTaMHy,
mesnoyamu).  XnopoBofopos. ConsgHas —KMCIOTa, XMMHYECKMe —CBOMCTBA, MOy YeHue,
npuMeHeHHe. JlelicTBHe XJ10pa U XJIOPOBOJ0PO/ia Ha OPraHKu3M 4e/oBeKa. Bakueiiime XJIOPH/IBI
Y HX HAXO0XK/IeHHe B TIPHUpPO/e.

O6ujas XapakTepUCTHKA 3/IeMEHTOB VIA-rpynmel. Oco0eHHOCTH CTPOEHHSI ATOMOB,
XdpAaKTEpHBIE CTENeHH OKMC/IeHHA. CTpoeHHe M (DU3MUECKHe CBOHCTBA MPOCTBIX BeIlleCTB —
KHC/IOPO/la ¥ Cepbl. AJUIOTPOIHEIE MOJAMGHUKALMK KUCIOPOAA M Cephl. XUMUYecKHe CBOHCTRA
cepel. CepoBozopoj;, CTpoeHHe, GU3MUECKHe W XHMHUYECKHMe CBOMCTBA. OKcHABl Ccepel Kak
Npe/iCTaBUTe/IM KUCJIOTHBIX OKCHAO0B. CepHas KMC/IOTa, QU3HYECKMe U XMMHMUECKHe CBONCTBA
(obupe Kak npeAcTaBMTeNs KIAacca KHCIOT U criequduyeckre). XUMHUECKHe peakLIHH,
IE)KAE B OCHOBE TIPOMBILIIEHHOTO Crioco0a TMOJyuyeHMs CepHOW KHMC/IOThL [IpuMeHeHue
CepHOH KUCI0ThI. COMM CepPHOM KHMC/IOThI, KAUeCTBeHHast peakuus Ha cy/bpaT-uoH. HaxoxgeHue
Ceppl M e€ CoefMHEHMH B TpUpofe. XHMHUECKOE 3arps3HeHHe OKpyJXKalolleH cpejbl
COE/IMHeHHAMH Cepbl (KHUC/IOTHBIE JOXK/HM, 3arps3HeHHe BO3/lyXa M BOZOEMOB), criocobel ero
pe/lOTBpAaILleHUs.

OOwjasi XapakTepucTHKa 371eMeHTOB VA-rpyrmsl. OcoBeHHOCTH CTPOEHHUSI aTOMOB,
XdPAKTEPHBIE CTETIEHH OKMC/IeHHA. A30T, DacnpoCTpaHeHHe B TpUpoje, GH3MUecKue U
XMMHYeCKue CBoHcTBa. KpyroBopor asora B npupoje. AMMHaK, ero (pusnUeckre U XUMUUeCKIe
CBOKCTBA, [0Jly4YeHHe i npumeHenye. CoH aMMOHMS, HX busrueckye ¥ XUMHUUECKHe CBOCTEA,
nprMeHeHre. KauecTBeHHast peaki[iss Ha MOHLI aMMOHHMS. A30THas KHCJIOTa, eé romyueHue,
dusvueckre ¥ XuUMHueckue cBoicra (obliHe Kak NIpeACTaBUTe/NA KJIacca KHCIOT |
crienipryeckue). VICronb30BaHHe HUTPATOB M COJeil aMMOHMS B KauecTge MHHepaILHBIX
yzAoOpenuii. XMMUYeCKoe 3arpssHeHue OKDY>KalOLIleH CPe/Ibl COeIHHEHMsAMH a30Ta (KHCIOTHBIE
AOMAH, 3arpssHeHKe BO3AYXa, MOUBLI M BOZoEMOB). Pocdop, a/uIOTPOrHEIe MoAM(HKALHY
dbocdopa, dusnueckue U XUMHUecKHe CBOICTRA. Oxcuy docdopa (V) u docdopras kuciora,
(u3MuecKre W XHMHUECKHe CBOMCTBa, nosnydende. Mcronb3oBaHue ¢ocharoB B KayecTse
MHHepa/IbHbIX y00peHuii.

OOmjass XapakTepUCTUKA 3/IeMEHTOB IVA-rpynnel. OcobeHHOCTH cTpoeHust aTOMOB,
XapAKTEPHbIE CTENeHH OKMC/IeHMS. YT/IePOJl, a/UIOTPOIHEIe MOAU(DHKALIAH, pacripocTpaHeHue B
NpUpofie, GpU3KIECKHe U XMMHYECKHE CBONCTBA. A/COpOLHs. Kpyrosopot yrnepoga s npupoze.
Oxcuzpl yrinepoza, ux GU3HUECKHe W XUMUYECKHe CBOMCTBA, /|eHCTBHE Ha JKMBble OpPraHHU3MBI,
lo/TyHdeHHe ¥ NpUMeHeHHe. DKO/IOrMYeckue npob/eMsl, CBA3aHHBIE C OKCHOM yrnepoga (IV),
TUTOTe3a /100a/IbHOTO TIOTEIUIEHHsI K/IMMATa, TapHHUKOBbII 3QdekT. YronpHas KMCIOTa U eé
Comd, UX (U3MUECKMe U XMMHYECKHe CBOMCTBa, MOJIy4YeHHe u IpumeHeHue. KauecTBennas
Peakiyist  Ha  KapboHar-uoHbL — McmombioBasue  KapGoHaToR B ObITy, MeguLuHe,
NPOMBIILIIEHHOCTH U CeJTILCKOM XO035HCTRe.

IlepsonavabHble MOHATHA 06 OPraHMYeCKUX BEIECTBAX KAK O COeJIMHOHHAX YI/Iepoja
(MeraH, 5TaH, STWIEH, alleTWIeH, STAHOJ, TTALEDPHH, YKCyCHas Kucaota). I[lpupogmsie
MCTOUHMKH yI7IeBOAOPOZOB (Yro/ib, TPHPOAHBIA a3, HedTs), MPOAYKTEI MX repepaboTKu
(Gensum), ¥x posb B 6BITY M IpOMBILUIEHHOCTH. TToHsTHE O OHOIOTHYECKH BaXKHBIX BELLIECTBAX:
KUpax, OelKax, yrieBogax — M MX POJH B JKU3HYM Ue/IOBEKA. MarepHansHoe efMHCTBO
OpPraHMYeCKHX U HEOPraHUYeCKUX COeMHEeHHH.

Kpemuuii, ero dQusumueckue u Xumuueckue CBOIiCTBa, MOIyYeHHe W [PHUMEHeHHe.
Coe/uHeHyss KpeMHHsI B TIpHpOZe. Obume npexacraBnenus o6 OKcHze Kpemuusa (IV) wu
KPeMHHEeBOU KucoTe. CHIMKAThl, HX UCIIO/Ib30BaHHe B OBITY, B IIPOMBILILIEHHOCTH. Baxkueiiie



CTPOMTe/IbHbIE MaTepHasbl: KepaMHKa, CTeK/Io, LeMeHT, OeToH, ene3o6eroH. Ilpo6Giembl
6e30r1acHOro MCMO/IL30BAHMSI CTPOMTE/ILHBIX MaTePHAsIOB B TIOBCEHEBHOM JKU3HH.

Xumuueckuii 3kcnepumenm:

u3yueHvie 06pasIioB HeOPraHHYECKHUX BEILeCTB, CBOMCTB COJSTHON KHUC/IOTE, NpOBe/ieHue
KaueCTBeHHBIX PeaKljiii Ha XJIOPH/-MOHBI M HabIIOJEHHEe MPU3HAKOB MX TIPOTEKAHMs], OIBITHI,
OTpaXKaromue (GuU3nYecKre U XMMUUYeCKHe CBOMCTBA Ta/JOreHOB M MX COeJMHEHMH (BO3MOXKHO
WCTIONb30BaHKe BU/|eOMaTepHasoB), O3HAaKOM/IEHMe C 06paslaMM XJIOpHIOB (TaloreHuzoB),
O3HaKOM/IeHHe ¢ obpasuaMu cepel W e COeMHEHMAMH (BO3MOXKHO HCIIO/IL30BAHUE
BH/leOMaTepuasoB), Habmogenve rmporecca OOyI/IMBaHMSI —caXapa 07  efCTBHeM
KOHIIEHTPHPOBAHHOW CePHOM KMC/IOTEI, H3yYeHHe XMMHUUYECKUX CBOMCTB pa30aBJeHHOM CepHOi
KHUC/IOTBI, TNPOBe/IeHHe KauyeCTBEHHOW peaklMH Ha Cy/b(ar-uoH U Hab/lio/eHre NpH3HaKa ed
MPOTEKAHWs, 03HAKOM/IeHHe C (QH3MYeCKUMHM CBOMCTBaMH a3oTa, Gocdopa U MX COeIHHEHHH
(BO3MOXKHO MCIIO/TE30BaHHe BH/IeOMAaTepHAaIoR), 06pa3laMy a30THBIX U (dochopHBIX ya00peHui,
nojyyeHue, coOWpaHMe, pAacTIO3HABAHME U W3y4eHWe CBOIMCTB aMMHaka, [IPOBe/leHKe
KayeCTBeHHBIX peaklWid Ha WOH aMMOHMA W (ochaT-HOH W U3yueHHe IIPU3HAKOB HX
TNPOTeKaH!s, B3aUMO/EHCTBHE KOHI|eHTPHPOBAHHOM a30THOM KHMC/IOTBI C Megbio (BO3MOMKHO
HUCII0/Ib30BaHKe BH/IEOMATEPHA/IOB), U3yueHHe MoJeel KPUCTA/UIMUECKMX DeIISTOK a/iMasa,
rpadura, (ysiepeHa, O03HAKOMJIEHHE C TMPOLIECCOM afCcOpOIMK PAaCTBOPEHHBLIX BEILECTB
AKTUBUPOBAHHEIM YIJIEM M YCTPOHCTBOM MPOTHBOTa3a, MOJIyueHHe, cobupaHue, pacrio3HaBaHm1e
W M3yueHHe CBOKCTB YIVIEKHC/IOTO Ta3a, TIPOBeJleHKe KauyeCTBEHHbIX peakiil Ha KapGoHAT u
CHIMKAT-HOHbl ¥ W3yYeHHe TIIPU3HAKOB MX TMPOTEKAHMS, O3HAKOMJ/IEHHE C TPOAYKLHeH
CH/IMKAaTHOHM IPOMBIILICHHOCTH, PeIleHHe 3KCIIePUMEHTaIbHBIX 33/1au M0 TeMme «BaKHeHIue
HEMeTa/I/Tbl U X COeJUHEHMS».

MeTa/u1bl M MIX COeJMHeHHUS

O6wjast XapaKTePUCTHKA XHMHUYECKHX 3/1eMEHTOB — META/UIOB Ha OCHOBAHHH HX
no/noxeHus B [Teproziueckoi cucteMe XMMHUYeCcKux 31emenTos [, Y. Menzeneesa u CTPOEHHs
atomoB. CTpoeHHMe MeTa//IoB. MeTa/ldueckass CBS3b ¥ MeTa/UIMUECKasl KPHUCTA/UTHUECKAs
perérka. DJIeKTPOXMMHUYECKHUI Dsifj HanpsyKeHUH MeTa/uioB. (OH3MYecKHe M XUMUYeCKHe
CBOMCTBA MeTa/u1oB. ObIre criocobbl nonyueHns MeTawioB. [loHsTHE O KOPPO3HH MeTaJuIoB,
OCHOBHBIE CIIOCODBI 3aIMTBI HX OT KOppo3uu. Criiassl (CTab, YYT'YH, AOPaIOMHHUH, OpoH3a) U
UX [PHMeHeHHe B ObITY U [POMBILIEHHOCTH.

[Ile/104HBIE METa/UIBI: TIO/IOXKeHHe B [1epHOgHUUecKoit CHCTEMe XMMHUYEeCKHX 3/1eMEeHTOB i 8
J. MeHzeneeBa, CTpO@HHe MX aTOMOB, HAXOXEHWe B NMPHPOZe. DU3MUECKHE U XHMHUYECKUe
CBOHCTBA (Ha rpuMepe HaTpPHsl U Kayus). OKCHIbI | THPOKCH/BI HAaTpUA U Kams. [Ipumenenue
LI{e/IOYHBIX META/IJIOB M UX COeAMHeHHIL.

Illeouno3eme/ibHblEe MET/UIBl MAarHMil M KaIbLMH: [O/0XKeHHe B [leproAuueckoit
cucTeMe XHMHUYeCKHX 3semeHToB [l M. MenpjesneeBa, CTpoeHHe MX aTOMOB, HAXOXKIEHHE B
npupoyie. PU3MUYeCKHe W XMMUUeCKHe CBOMCTBA MarHus M Ka/blus. Bakselluue coefuHeHus
Ka/bLust (OKCHJL, THAPOKCHY, Comu). YKECTKOCT BOJBI M CIIOCOOHI e yCTpaHeHusl.

ANIOMUHHM: TIONI0KeHHe B [IepHOJMUYECKOHW CHUCTeMe XHMHUECKHUX 371eMEeHTOR 4. .
Menzeneesa, CTpoeHHe aTOMa, HAXOXKAEHHE B NPUpoe. DUHUECKHE U XMMMUECKHE CBOMCTRA
aIFOMUHMSL. AM(OTepHbIe CBOHCTBA OKCH/IA ¥ THPOKCHA aJTFOMMHHSL.

Keneso: monoxkenve B [IepHOAMYECKOM CHMCTEMe XHMHYECKMX 3/1€MEHTOB H. ‘H.
Menze/neeBa, CTpOEHHe aTOMa, HAXOX/EHUE B TIPUpo/e. DU3HUECKHE U XUMHUYeCKMe CBOMCTBA

Kenesa. ‘OKCH/BL, THAPOKCHABI W comu skene3a (I1) u xenesa (III), ux cocras, cBOMCTBA U
Oy YeHHe.



Xumuueckutl s3kcnepumerm:

O3HaKOMJ/IeHHe C 00pasiaMH MeTa/VIoB M CIUIaBOB, MX (M3MUECKHMH CBOMCTBAaMH,
M3yueHHe pe3y/IbTaTOB KOPPO3MM MeTa/UIOB (BO3MOXXHO HCITIONIb30BAHHE BH/I€OMATEPHAsIOB),
0COBeHHOCTelH B3aMMO/EHCTBHS OKCH/A KaTbIVs 1 HAaTpHsA C BOZIOM (BO3MOXHO MCIIO/Ib30BaHUE
BH/IEOMATEPHAJIOB), MCC/e/OBaHHe CBOWCTB JKECTKON BOZABI INpoLiecca TOPEHHs >Keje3a B
KUC/IOpoZle  (BO3MOXKHO — WCIIO/MIb30BaHHE — BHZEOMATEPUA/OB), IIPU3HAKOB IIPOTEeKaHUs
KaueCTBEHHBIX PeaKI[MH Ha WOHLI: MarHHsl, Ka/lbLs, aJFOMHHUS, LIMHKa, »ene3a (II) u kemesa
(IIT), mexu (II), Hab/ro/IeHKe M OMMCAHME TIPOIECCOB OKPAIIMBAHUS TIAMEHM HOHAMU HaTpws,
Kams U Ka/ibIus (BO3MOXKHO HCII0/Ib30BaHie BH/IeOMATEPHAIOB), HCC/TeI0BaHMe aM(pOTEPHbIX
CBOFCTB IMAPOKCHAA aMIOMUHMS H IMPOKCHAA LIMHKA, PellleHre SKCIIePHMEHTAILHEIX 3313y 110
TeMe «BaKHeMHII1e MeTa/UTbl K UX COeAMHeHUs».

XuMHUs ¥ OKpYKalomias cpeja

BemjectBa 1 MaTepuasibl B IOBCE/IHEBHOM JKM3HH ue/loBeKa. Be3ormacHoe MCroIb30BaHHe
BEI[ECTB W XUMHYECKHX Deakuud B ObITy. IlepBas momoljs NpHM XHMMHYECKHX OXKOrax M
OTpaB/IeHUSIX.

XHMHYeCKOe 3arpsi3HeHHe OKDY)KAIOIel cpezbl (Ipejie/iHast oIy CTHMas KOHLIEHTpaL|s
BewecTs, Aanee — [1/1K). Pojb XuMuK B pelrleHHH 9K0JIOTHYeCKUX Mpo6iem.

Xumuueckuti s3kcnepumenm:

u3yyeHHe 00pasLjoB MaTepHanoB (CTEKIO, CIUIABbI METa/lIOB, [IO/IMMEPHBIE MaTepHaskl).

Mesicnpedmemmble censu

Peanmusaipist MeXXIIpeIMeTHBIX CBsi3ell [pU U3YUeHUH XUMHH B 9 Kiacce OCYLLeCTBIISIETCS
uepes HCMO/b30BaHHE Kak OOLIMX eCTeCTBeHHO-HayuHBIX IIOHATHM, Tak U TIOHATHH,
SIB/IAIOLMXCST CHCTEMHBIMHU [I7151 OT/Ie/IbHBIX NPe/IMEeTOB eCTeCTBeHHO-HAYYHOrO LIHKIIA.

Ofwye eCTecTBeHHO-HAayuHbIe TIOHATHS: HAy4HBIA (axT, TAIIOTe3a, 3aKOH, Teopws,
aHa/mM3,  CUHTe3,  KIacCHUKAlLMs,  IepHOAHYHOCTb,  HabImojeHue, 3KCIIeDUMEHT,
MO/Ie/TMPOBAHKE, H3MEPEHHE, MO/Ie/Ib, SIB/ICHHE, TADHUKOBLIH 3(heKT, TeXHOIOTHs, MaTePHAJIbL.,

du3MKa: MaTepus, arToM, I3JIEKTPOH, TpPOTOH, HEHTPOH, HOH, HYKJ/IU/l, H30TOIIbI,
PA/IHOAKTUBHOCTb,  MOJIEKY/IA, S/IeKTPHYECKHMH 3apsf, IPOBOJHMKH, IOIYIPOBOJHHKH,
AMINIEKTPHUKH, (POTO3/IEMEHT, BEIeCTBO, TeI0, 06BEM, arperaTHOe COCTOSIHHME BelllecTBa, ras,
PAacTBOp, PacTBOPMMOCTB, KDUCTA/UTMUECKasi DeIETKa, CIUIaBbl, (DPU3UUECKHe Be/IMUMHBI,
€AMHHIBI H3MEPEeHHs, KOCMHYECKOe IIPOCTPAHCTBO, IVIAHeTH, 3B&3/bI, COTHIE.

Buonorus: dorocunTes, apixanwe, 6uochepa, sKocucTema, MHHepa/bHLle yaoOpeHus,
MHKDO3JIEMEHTBI, MAKPO3/IEMEHTEI, ITUTaTe/IbHbIE BElljeCTBa.

l'eorpadus:  armocdepa, rugpocdepa, MuHepassl, TODHBIE  TIOPOJBI, TI0JIe3HbIE
MCKOTaeMble, TOIUIMBO, BOZHLIE PECYPCHI.



IJIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHMS ITPOIPAMMEI I10 XUMHU HA
YPOBHE OCHOBHOI'O OBUIEI'O OBPA30BAHHUSA

IleneBbie OpMEHTHPEI Pe3y/ILTaTOB BOCIUTAHHUS HA YPOBHE 0CHOBHOI0 o0mero

ofpa3oBanus.

Lle/ieBble opueHTHPEI

I'paxpanckoe BocnuTanue

3HAIOIMIA ¥ IPHHUMAIOLIHH CBOIO POCCHIHCKYIO I'POKAAHCKY0 MPUHAIEKHOCTD
(MIEHTHYHOCTE) B MOMMKYJ/IbTYPHOM, MHOTOHALAOHATLHOM U MHOTOKOH(eCCHOHA/IbLHOM
POCCHHCKOM 001jecTBe, B MUPOBOM CO0BIjecTse.

TTormMMalOLIKE CONPUYaCTHOCTH K TIPOIILTOMY, Hacrosemy ¥ Oyayuiemy Hapoza Poccuu,
ThICAUe/IeTHe HCTOPUM POCCHHCKOM rOCYapCTBeHHOCTH Ha OCHOBE HCTOPHYECKOro
TMPOCBELEHHs], POCCHHACKOr0 HAIJHOHAILHOIO HCTOPHYECKOrO CO3HAHMS,

IIposie/siionmii yBaskeHue K roCy4apCTBEHHBIM CUMBOIAM Poccum, npasguukam.

IIposiB/somuiA rOTOBHOCTB K BLITIONHEHMIO 06s3aHHOCTeH rpaxkgaHuHa Poccum,
PEA/IM3aLHH CBOMX IPKAHCKHUX I1PaB ¥ CBOGO/ NPH YBAKEHMH ITPAB M CBOBOJ, 3aKOHHBIX
HMHTEPECOB [IPYTUX JIFOJeH.

Bripakatoruit HenpusTye 060 UCKpUMHHALAY TPaX/aH, MPOAB/IEHUH SKCTPeMH3Ma
TepPOpH3Ma, KOPPYIIIMH B 06LjecTse.
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IIprHAMaloLMi yUacTHe B KM3HH KJ1acca, o6uieo6pasoBaTe/LHOM OpraHU3aLMy, B TOM
HHC/IE CAMOYTIDAB/IEHUH, OPHEHTHUPOBAHHbIM Ha YUaCTHe B COLMA/ILHO 3HAYUMO
JiesiTe/IbHOCTH.

HHTPHOTH'-IECKOE BOCIIUTaHHe

Co3Harolui CBOI0 HaL[OHA/ILHYIO, ITHHYECKYIO NPUHA/IeXHOCTD, MOBSLINH CBOl Hapoz,
€ro TPa/IML{UK, KyJIbTypY.

TlposBstion it yBaxeHN e K HCTOPHYECKOMY U Ky/IbTYPHOMY Hac/Ie{U0 CBOETO U [IPYTHX

Hapo/oB Poccuu, cMMBOJIaM, rpas/iHUKaM, [IaMATHHKaM, TPaAHLIMAM HapO/0B, NPOXKUBAFOILIAX
B POJ{HOH CTpaHe.

[1posiB/IsiOLIKIA MHTEDeC K [I03HAHKIO POJHOTO A3BIKa, MCTOPHH U KYJIbTYDPBI CBOETO Kpasi,
CBOEro Hapo/a, APYrux HapooB Poccuu,

SHAKOLMH ¥ YBaXKAIOLMIT JOCTIKeHUS Harllel PonuHer — Poccuu B Hayke, HCKyCCTBe,
CIIOpTe, TeXHOIOrUsX, GOeBble MOABHIH U TPYZLOBbIe JOCTIKEHHS, TEPOEeB Y 3alUTHUKOB
OreuecTsa B NPOLIOM U COBPEMEHHOCTH.

IIpruHnmMaronmii yuactie B Meporpustusix NaTPHOTHYECKOH Halpap/IeHHOCTH,




JyXoBHO-HPaBCTBeHHOE BOCITHTAHHE

SHAIOLIMIA 1 yBaXKAIOILMiA /Iy XOBHO-HPABCTBEHHYIO KY/ILTYPY CBOErO Hapo/a,
OPHEHTHPOBAHHBIA Ha yXOBHbIE LIEHHOCTH M HPABCTBEHHLIE HOPMBI Hapo/0B Poccuy,
POCCHICKOr0 06111eCTBa B CUTYaLsIX HPABCTBEHHOTO BEIGOPA (c YUYETOM HalJMOHAILHOH,
PEeJIMrHO3HOM NIPHUHAJIEXKHOCTH).

BhIpaKaroluii rOTOBHOCTb OLIeHHBATb CBOE [IOBE/IEHHE U IIOCTYIIKH, TIOBEAEHHE U TIOCTYTIKK
APYTHX JIFO/Ie C TIO3HLH TPaAUIIMOHHBIX POCCHHCKKX /Iy XOBHO-HPABCTBEHHBIX LIEHHOCTeit U
HOPM C yUY8TOM OCO3HAHUs IOC/IEACTBHH [IOCTYTIKOB.

BrIpakarouiuii HerpUsATHe AHTUIYMaHHBIX ¥ aCOL{HA/ILHBIX MIOCTYIIKOB, TIOBE/eHNUS,
NPOTHBOPEYAIMX TPA/IULIMOHHBIM B POCCHM Iy XOBHO-HPABCTBEHHBIM HOPMAaM U IIeHHOCTSIM.

Co3Haroujuii COOTHOLIEHHEe CBOGO/IBI H OTBETCTBEHHOCTH JIMYHOCTH B Y CJIOBHSIX
MHMBH/Y &/IbHOIO ¥ 0OLIIeCTBeHHOTr0 MPOCTPAHCTBa, 3HaYeHHe M L{eHHOCTh
MEHALHOHA/IBHOT0, MeXPe/IMIM03HOTr0 COrJIacks /MHofel, HapoAoB B Poccuu, ymeromuit
001{aThCA C MO/BLMH Pa3HBIX HAPO/I0B, BePOHCIIOBE/JaHHiA.

[IpOsIB/ISIONINI YBa)XKeHHME K CTapIIKM, K DOCCHHCKMM TPaJMLIMOHHbLIM CeMeHHbIM

LE€HHOCTAM, HHCTUTYTY 6paKa KdK COI03y MYKUHHBI H KEeHINUHEI /151 CO3[aHusA CeMbH,
POXAeHWs U BOCIIMTaHHWS ,ELETEI\;‘I.

TIposiBIsIIOIIMIA MHTEPEC K UTEHHIO, K POAHOMY SI3LIKY, PYCCKOMY SI3BIKY U JTUTEPAType Kak
YacTH AyXOBHOH Ky/IbTYPbl CBOETO HapOAd, POCCHICKOTo 06IIiecTsa.

JcTeTHYECKoe BOCIIMTaHHe

Bpra}KaIOLLIHIT‘I I[NTOHKMMaHHKe [JeHHOCTH O0TeUeCTBeHHOI'o U MHPOBOIr'0 HCKYCCTBa, HADOJHBIX
Tpﬂ,I{HI.I[/II:'I U HapOJHOTO TBOPUeCTBa B MCKYCCTRe.,

TIposiB/sAONIHH IMOLMOHANBHO-UYBCTBEHHYI0 BOCIPUMMUMBOCTD K Pa3HLIM BHAaM

HCKYCCTBa, TPaAULIMAM W TBOPYECTBY CBOEro M APYTMX HapO/0B, TOHUMaHKUe WX B/IHAHUS Ha
roBeJleHue JII0eH.

Co3HaOI{HI POJIL XY/0/KECTBEHHOM Ky/IbTyPEI KaK CpPeACTBa KOMMYHHKAL[HH 1
CaMOBBIDKeHMs B COBPeMEHHOM 0011jeCTBe, 3HAYeHHe HPaBCTReHHBIX HODM, LIeHHOCTeH,
TPaJIUL{MH B UCKYCCTBE.

OpHeHTHPOBaHHBIH Ha CAaMOBBID&KEHHE B PAa3HBIX BU/AX UCKYCCTBA, B XY/105KeCTBEHHOM
TBODYECTRBe.

Pusuyeckoe BocnuTanue, HOPMHPOBAHHE Ky/IHTYPbI 3/[0POBbS M IMOIMOHATLHOI0
6arononyuus

TToHMMAIOLIMH 1LIeHHOCTb JKH3HH, 370POBbs ¥ 6€30I1aCHOCTH, 3HAYEHHe JTUUHbIX YCHITHH B

COXpaHEHMH 3/10POBbS, 3HAIOLMH K COBMoAaroNMi IpasK/Ia Ge3onacHoCTH, Ge30nacHoro
TOBe/IeHus], B TOM YKC/Ie B MH(OPMALMOHHOM cpeje.




BrIpa)karolHii yCTaHOBKY Ha 3Z0pOBEIi 06pa3 yKu3HH (370poBOe MUTaHKHe, CobmoeHe
TUCMEHUYEeCKHUX MpaBw/l, cOa/laHCMPOBAHHBIN PEXXUM 3aHATHH W OTABIXa, PEryJIspHYIO
bU3MYEeCKYI0 aKTUBHOCTB).

[TposiBsTIONIA HelIpUATHe BPeAHBIX ITPUBLIUEK (KypeHHs, yroTpeb/ieHu s alKoroJis,
HapPKOTHKOB, MTPOBOM M UHBIX (DOPM 3aBUCUMOCTeH), MOHMMaHUe UX MOC/eCTBHMA, Bpeia yis
(GU3MUECKOT0 U IICUXUUECKOI'0 3/10POBbS.

YMeromuii 0co3HaBaTh (PU3HYECKOe ¥ SMOLJMOHA/IbHOE COCTOsIHHE (CBOE M JIPYTUX Jiroziei),
CTPEMSILLHICS YIIPaB/IATh COOCTBEHHBIM SMOLIMOHAILHBIM COCTOSTHUEM.

CriocoOHBIHN aIalITHPOBATLCS K MEHSIIOIIUMCS COL[Ua/ILHBIM, MH(OPMALIMOHHBIM 1
NPUPO/IHBIM YC/IOBUAM, CTPECCOBBIM CUTYaL{MsIM.

TpyaoBoe BocIMTaHHE

YBaXKarolLuii TPy, pe3y/IbTaThl CBOET0 TPYAa, TPY/ia APYTHX JIFOZeH.

[TposiB/sIoLHi HHTepeC K NPaKTHUeCKOMY M3yUeHHIO NpodeccHii U Tpy/ja pas/InuHOro
po/ia, B TOM YHC/Ie Ha OCHOBe IIPUMEeHEeHNs MPe/IMeTHbIX 3HAHUH.

Co3Harolui B&XXKHOCTb TPy Zo/m06us, 00yueHns TPyAy, HAKOIUIEHUS HABBLIKOB TPY/J0BOM

JlesiTe/IbHOCTH Ha NIPOTSDKEHUH JKU3HH /151 YCITeITHOM NpodeccHoHaIbHOM caMopeanu3aliy B
poccuiickoMm ob1iecTse.

Y4acTBYIOILMH B PellleHHH NPaKTHYeCKHX TPYJOBLIX e, 33/a4 (B ceMbe,
obijeobpa3zoBarenbHON OpraHU3aliiy, CBOeH MECTHOCTH) TEXHOJOTHYECKOH U COLMaILHOMN
HAaIIpaB/IeHHOCTH, CIIOCOOHBIA HHULUHPOBATE, IVIAHKPOBATh ¥ CAMOCTOSTE/IHO BBITTOIHAT
TaKOro pPofia AesiTeLHOCTb.

Bripaykaromuii FOTOBHOCTb K 0CO3HAHHOMY BbIOODPY M IMOCTPOEHMIO MH/IMBH/LY a/IbHOM
TpaekTopuH 00pa3oBaHMsl U YKU3HEHHBIX IUTAHOB C YUETOM JIMUHBIX U 00L[eCTBEHHbIX
HHTEpecoB, MoTpeGHOCTEH.

JKoJIOrHYecKoe BOCIIMTaHue

ITonrMaroLMiA 3HaueHHe U 17100a/1bHbIN XapakTep 9K0JI0rHUeCcKHX npobeM, myTei ux
pellleHHs], 3Ha4eHHe SKOJIOTMYeCKOH KY/IbTyph! Ue/IoBeKa, 001iecTsa.

Co3HalolHii CBOIO OTBETCTBEHHOCTh KaK IPaK/JaHHHA U TIOTPeOUTE/IS B YCIIOBUAX
B3aMMOCBS3H IIPUPOJHOMH, TeXHOIOTHYeCKOH U COLUa/ILHOM cpe.

Boipakaroliyi akTHBHOe HeTpUsATHe 1eHCTBHUH, NMPUHOCAIIUX BPe/| IPUPOJE.

OpHEHTHpOBaHHLIﬁ Ha NIpUMEHeHHe 3HAHUH eCTeCTBEeHHBIX U COLTMA/IbHBIX HAaYK A

pelIeHHs 3a4a4 B obnactu OXPaHbI ITPHPOABI, TVIAHHPOBAHWA CBOMX ITOCTYIIKOB M OLIEHKH UX
BO3MOXKHBIX HOCHE,[ICTB[/Iﬁ st OKPYH(BI-OH.[EI‘/‘I Ccpenasl.

Y4acTBYIOLMI B IPAKTHYECKOH /1esTe/IbHOCTH 3KOIOTHUECKOMH, TIPHPO/I00XPAHHON
HaIpaBJIeHHOCTU.




IlenHoCTH Hay4YHOr0 MO3HAHUSA

Bbipaskaroluii o3HaBaTe/IbHbIe HHTEPECH! B PA3HBIX [IPEAMETHBIX 0B/IACTSX C yuéToMm
MH/MBU/Ya/IbHBIX HHTEPECOB, CII0COOHOCTEH, [I0CTIDKeHMUA.

OpHeHTHPOBAaHHEIH B /IeSTENLHOCTY Ha HaYUHbIe 3HAHUS O NpUpoZe  obiiecTse,
B3aMMOCBA3AX Ye/I0BeKa C IPUPO/IHOM U COLMA/IbHOM Cpeoi.

Pa3sBUBalONi1 HABLIKM HCTIO/b30BAHKS Pa3/TIMYHBIX CPE/CTB TI03HAaHMs, HAKOI/IEHUS 3HAHKH
0 MHpe (SI3bIKOBasl, UHTATE/IbCKAA KYIbTYPa, AesSTeLHOCTD B UH(QOPMALHOHHOM, HpPOBOH
cpene).

[ eMOHCTPUDYIOIMH HABBIKK Hab/TI0eHMH, HAKOTLIeHHS (aKTOB, OCMBIC/IEHHS OITBITA B
€CTeCTBEHHOHAYYHOH M I'yMaHUTapHO# 06/1acTsIX MO3HaHMs, HCCIIe0BATe bCKOM
JlesTe/IbHOCTH.

JINMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3y/bTaThl OCBOGHMS TPOrPAMMBI  OCHOBHOTO obmjero obpasoBanus
AOCTHraloTCs B X0Ze 00yueHUs XHMHHU B eIMHCTBe YueBHON ¥ BOCTIMTATELHOMN JIeSITeJTBHOCTH B
COOTBETCTBMM  C  TPAAULMOHHBIMH  DOCCHHACKMMM  COLMOKY/IBTYPHBIMM U JYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH, NPUHATBLIMU B OOIIECTBe NMPABHIAMH M HODMAMH TIOBeJeHUS 1
CrOCOOCTBYIOT IPOLIECCaM CaMOTIO3HAHMS, CamMOpasBUTHA M COLIMANM3ALMH 06y yarommxcs.

JIMYHOCTHBIE pe3y/IbTaThl OTPAKAIOT TOTOBHOCTD 00yYaroIMXCsl  PYKOBO/CTBOBATLCS
CHCTEMOH IMO3UTHBHBIX L{EHHOCTHBIX OpHEHTALWH U PacIIMpeHHe ONbITa JeSTeNbHOCTH Ha eé
OCHOBE, B TOM YHCJIe B YaCTH;

1) NaTpMOTHYECKOro BOCIMTAHUS:

{EHHOCTHOTO OTHOIICHHS K OT@UECTBEHHOMY Ky/IbTYPHOMY, HCTODHUYECKOMY 1 Hay4YHOMY
HAC/IEAMIO, TIOHMMAHMSI 3HAUEHMS XMMMUECKOH HAayKH B JKW3HH COBPEMEHHOr0 obiyecTsa,
CIIOCOOHOCTH B/IaJeTh OCTOBEPHOMN uH(pOpMaIMeil 0 NepeoBLIX JOCTHKEHHMIX U OTKDPBITHSX
MHDOBOK ¥ OTEUECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTH B Hay4HBIX 3HaHMAX 00 ycTpoiicTee
MHpa u ob1ecTsa;

2) rpaXKJaHCKOr0 BOCHHUTAHUS:

[IPE/ACTAB/ICHAsT O COLMABHBIX HOPMaX M IPABM/IAX MEXJIMYHOCTHBIX OTHOLIGHM B
KOJIIEKTHBE, KOMMYHWKATHBHOH KOMIIETEHTHOCTH B OOGIIECTBEHHO NoJIesHoH, yuebGHO-
MCC/Ie10BaTe/IbCKOM, TBOPUECKOH M APYTHX BHIaX JesTe/LHOCTH, FOTOBHOCTH K pa3HooOpasHoii
COBMECTHOH [eSITe/IbHOCTH IIPH BBINOTHEHMH YUeBHEIX, TT03HABATE/ILHIX 3a/lay, BBLINO/IHEHHH
XMMHUYECKHX SKCIIePUMEHTOB, CO3/]aHHH y4eOHBIX TIPOEKTOB, CTPEM/IEHHS K B3aMMOMOHUMAHMIO
¥ B3aMMOITIOMOLIM B TIpoLiecce 3TOH yyeOHOH JesTelbHOCTH, TOTOBHOCTH OLIEHHBATL CBOE
TMOBEACHHME W MOCTYIKM CBOMX TOBAapHILE C IO3ULMH HPABCTBEHHBIX ¥ IIPABOBBIX HOpM C
Y4ETOM OCO3HAHMS TTOC/IE[CTBHI MOCTYIIKOB;

3) UEHHOCTH HAYYHOr0 NO3HAHUS:

MHDOBO33DEHYECKHE  TMPE/CTABJEHMS O BEHIeCTBE M XHUMHUYECKOH peaKiuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3sBMTHSI HAYKH M COCTABJISIIOLIME OCHOBY /s
TIOHMMaHHA ~ CYIMHOCTM  HAYYHOM KapTWHBl MWpA, TNpPEeACTAB/IEHHS 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHsI NPUPOALI, B3aMMOCBSI3X UEJIOBEKA C IPUPOAHOM CpejoM, 0 posu
XAMHHU B NTO3HAaHUH 3THX 3aKOHOMEPHOCTEH;

1I03HaBaTe/IbHble MOTHBBI, HalpaB/ieHHLIE Ha I[I0JIyUeHWEe HOBBIX 3HAHHHM 110 XWMMH,
Heobxozumble 711 00bsCHeHWs HaOMIOZaeMBIX TIPOLECCOB M SIBJIEHMH, I103HaBaTe/LHOH,
MH(POPMALMOHHON M YMTaTeIbCKOM Ky/IbTYpbl, B TOM YHC/Ie HABBLIKOB CAMOCTOSITE/IbHOM paboTh
C y4eOHBIMH TEKCTaMH, CTIPaBOYHOM JIMTEPATYPOM, JOCTYITHBIMA TEXHHUECKMMH CPeCTBAMH
MH(OPMaIMOHHBIX TeXHOJIOTHH;

uHTepec K 00y4eHHIO0 M 1O3HaHMIO, 0D03HATE/IBHOCTL, TOTOBHOCTh M CIOCOBHOCTL K
cam000pa3oBaHuIo, MPOEKTHON M MCC/Ie/[0BaTe/IbCKOM JeATe/lbHOCTH, K OCO3HAaHHOMY BbIOOpY
Harpas/IeHHOCTH U YPOBHs 00yueHus B Ja/bHeliem;

4) hopMHupoOBaHUsI KyIbLTYPhI 310POBbS:

OCO3HaHHWe LIEHHOCTH JKM3HM, OTBETCTBEHHOI'O OTHOLUIEHHs K CBOEMY 3[J0POBEIO,
YCTAaHOBKM Ha 3/|0POBbI 00pa3 >KHM3HM, OCO3HAHHE IOC/EeJCTBHH M HENpHATHEe BpeHbIX
NpUBLIUeK (YNOTpeO/eHHs: alKoross, HADKOTHKOB, KypeHMs), HeoOXOZAMMOCTH CoB/oieHus
npaBua1 Ge3omacHOCTH NpHU OOpalljeHWH C XWMHUYECKHMH BeILeCTBaMM B OBITY U peasbHOM
YKU3HH;

5) TPYAOBOro BOCIUTAHUS:

UHTepeC K IPaKTHYeCKOMY M3y4YeHHIO Npodeccuil ¥ TPyAa pas/IMuHOro pPojia, YBaXKeHUe K
TPyAYy U pe3yibTaTaM TPYZAOBOH [eSTeNLHOCTH, B TOM UHC/e Ha OCHOBE NIPUMEHEHUS
NpeAMETHLIX 3HaHMH 10 XWMHM, OCO3HAHHBIA BbIOOD HWHAMBUAYA/ILHON TPAaeKTOPHM
npoAo/pKeHHss 00pa3oBaHMsl C Y4YETOM JIMYHOCTHLIX MHTEPECOB M CIOCOOHOCTH K XHMMMH,
00111eCTBEHHBIX MHTEPEeCOB M MOTPeOHOCTeH, yCremHod nmpodecCHOHaIbHOM JesaTe/IbHOCTH W
pasBUTHs HeOOXOJUMBIX YMEeHHH, TOTOBHOCTh aZlaTUPOBAaTLCS B IIPodecCHoHaILHOMN cpejie;

6) IK0JIOrHYeCKOro BOCIIUTaAHMSA:

9KO0JIOTMYeCcKH 1ie/lecoo0pa3sHoe OTHOLIEHHE K NPUPO/e KaK MCTOUYHHKY JKHU3HH Ha 3emie,
OCHOBe e€ CyLecTBOBAaHHS, NOHMMaHHe L[eHHOCTH 3J40poBoro W OesoracHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOLIeHHe K COOCTBEHHOMY (H3MUECKOMY M IICUXMYECKOMY 30POBLIO,
0CO3HaHKe LIeHHOCTH cob/moAeHHs npaBui He3omacHoro rnoeeieHus Npy paboTe C BelecTBaMHy,
a TaKKe B CUTYALMsX, YTPOXKAIOIMX 37I0DOBBIO U JKU3HH JIHOeH;

CIIOCOOHOCTH NPHUMEHATb 3HaHMWs, II0/y4aeMble NPH H3YUeHWUM XMMMH, [UIs pelLleHUs
337144, CBA3aHHLIX C OKPY’Kalolljeil NPUPO/HOM CpeZioi, /is IIOBLILIEHHS] YPOBHS 3KO/IOTMYeCKOH
KYJIbTYPbl, OCO3HAHHsI I7106a/IbHOTO XapaKTepa SKOJIOrMYeCKUX Npob/ieM M IyTeH UX pelleHus
TI0CPe/ICTBOM MEeTOZ0B XMMHHM, 3KOJOTHUeCKOT0 MBIIUIEHUs], YMEHHsI PYKOBO/CTBOBATLCS MM B
TI03HaBaTe/IbHOM, KOMMYHHMKAaTHBHON U COL[MA/ILHOM TPaKTHKe.

METAITIPEIMETHBIE PE3YJIBTATBI

B cocraBe meranpeaMeTHBIX pe3y/IbTATOB BBIJE/SAIOT 3HAUMMBIE Uil (HOPMUPOBAHMS
MHPOBO33peHHs1 00ljeHayyHble MOHATHA (3aKOH, TEOpHs, IPUHLIMIL, TMIIOTe3a, (akT, CHCTeMa,
TNPOLIeCC, KCIIEPUMEHT M ZIpyToe.), KOTOPbIe MCIO0/bL3YIOTCA B €CTeCTBEHHO-HAYUYHBIX YUeOHBIX
npeMeTax u IT03BOJISIOT Ha OCHOBE 3HaHMH U3 9THUX IIpeAMeTOB (JOPMUPOBATH IIPE/ICTABIEHHE O
LIe/IOCTHOM Hay4HOH KapTHHe MHpPA, U YHHMBEpCa/bHble yueOHble JelcTBUs (TI03HaBaTe/bHbIE,
KOMMYHMKATHBHbI®, DEry/ISTUBHbIE), KOTOpble obecrieunBaroT (GOPMHPOBAHME TOTOBHOCTH K
CaMOCTOATeILHOMY IIAHMPOBAaHHUIO M OCYILeCTB/IEHUIO yueOHOMH esTe/IbHOCTH.

ITosnaBarTe/bHbIE YHUBEpPCA/IbHBIE YueOHbIe IeliCTBUSA

Ba3oBble Jloruueckue JeHCTBUs:



YMEHMsI MCIO/Ib30BaTh IIPHUEMBI JIOPMUECKOTO MBILUIEHMs IIPU OCBOEHMM 3HaHMI:
pacKpelBaTb CMBICI XMMHYECKMX IIOHATHA (BBIAE/ATH MX XapakTepHble IPHU3HAKH,
yCTaHaB/IMBAaTh B3aMMOCBSI3b C ADYTMMH ITOHATHSMH), UCII0/IL30BATE TIOHATUA I 00BACHEHHS
oT/e/bHbIX (DAaKTOB M SBJIEHHMH, BHIOMpaTh OCHOBAHWA W KPUTEPHH /IS KIaCCHUKALHK
XMMHYECKHX BEIIeCTB ¥ XMMHUUECKUX peakLii, YCTaHaB/IMBaTh NNPUUMHHO-C/IJCTBEHHbIE CBS3M
MexXay o0beKTaMH M3yUeHHs], CTPOMTE JIOTHMYeCKKe pacCy KaeHus (MHAYKTUBHbIe, lelyKTUBHbIE,
TI0 aHAJIOTUH), [e/1aTh BEIBO/BI M 3aK/THOUEHHS; ,

YMEeHHe NPHUMEHATh B NPOLiecce ITO3HAHMSA TOHATHA (MpeAMeTHLIe ¥ MeTarpeJMeTHbIe),
CHMBOJIMYeCKHe (3HAaKOBble) MOJIe/Id, HCIIO/Ib3yeMble B XUMHM, Npeo6pa3oBLIBaTh LUIMPOKO
NpUMeHsieMBble B XMMHWK MO/ie/IbHbIe IIpe/ICTaB/IeHHsI — XMMHUeCKUH 3HaK (CHMBOJI 37IEMEHTa),
XMMHYecKass QopMmysra M ypaBHEHHE XWUMHYeCKOH peakl[iM — TIPH pelleHuHd yueOHo-
MO3HABATENIBHLIX  33/la4, C Y4ETOM 3THX MOJENbHBIX TPEJCTaB/eHUIH BBIBIATL U
XapaKTepu30BaTh CYIL[eCTBEHHBIE NMPHU3HAKH HM3yYaeMbIX 00BEKTOB — XMMHUECKHUX BEIIeCTB U
XMMUYeCKUX peaxlivi, BBIAB/IATL OOIMe 3aKOHOMEPHOCTH, TPUUYMHHO-C/IECTBEHHbLIE CBA3M U
TIPOTHUBOPEYHS B H3y4aeMbIX MPOLiecCax U SIBICHUSX.

BasoBble ucciejoBaTe/IbCKue JAeHCTBUSA:

yMeHHe MCII0/Ib30BaTh IIOCTAaB/IeHHbLIe BOIPOCHI B KAaUeCTBe WHCTPYMEHTA IMO3HAHMS, a
TAKXKe B KayeCTBE OCHOBBI /Il (ODMHDOBAHHS THIIOTE3bI I10 IPOBEPKE IIPaBH/ILHOCTH
BLICKA3bIBAEMBIX CY>KICHUH;

nprobpeTeHHe ONbITa IO IUIAHHPOBAHHIO, OPraHM3al[MHd W TIPOBEAEHUIO YUYEHMUECKHX
3KCMepHMeHTOB, yMeHHe Hab/moaTh 3a X040M IpOL{ecca, CaMOCTOSTE/IbHO [IPOrHO3HPOBATE €ro
pesy/bTar, (OpPMYIHpPOBaTE 0000IeHHS M BLIBOZALI TI0 Pe3y/LTaTaM IIPOBEASHHOIO OILITa,
WCC/IeJOBAHMS, COCTABIISITh OTUET O [IPOZe/IaHHOM paboTe.

Pabota c undopmanuei:

yMeHHe BbIOMpaTh, aHA/IM3UPOBATL ¥ MHTEPIIPETHPOBATE MH(POPMALIMIO Pa3/IMUHLIX BH/I0B
1 (opM rpe/iCcTaB/IeHHs, TI0/TyuaeMyIo U3 Pa3HbIX MCTOYHUKOB (HayYHO-TIONYJIAPHAs JTMTepaTypa
XMMUUECKOTO COJ/lepyKaHMsl, CrIpaBO4yHble TM0CoOMs, pecypchl VHTepHeTa), KPHUTUUECKH
OL|eHMBATh [IPOTUBOPEYMBYIO U HEOCTOBEPHYIO HHGMOPMALHIO;

yMeHHe NIPUMEHATh Pa3/IMYHble MEeTO/bI U 3alpoChl IIPH MOUCKe U oT6Gope uHbopMalum U
COOTBETCTBYIOLIMX JJaHHBIX, HEOOXOAUMBIX /151 BBITIO/IHEHHS YUeGHBIX U IM03HABATe/TbHBIX 33444
OnpeJie/IEHHOr0 THIIA, NpHoOpeTeHHe ONblTa B 00JACTH WMCMOIBL30BAHMS WH(OPMALMOHHO-
KOMMYHHMKaTUBHBIX T€XHOJIOTHMIA, OB/IajleHre Ky/IbTYPOH aKTHBHOTO MCIIO/IL30BAHMs Pa3/IMYHBIX
NOMCKOBBIX CHCTEM, CaMOCTOATEe/ILHO BbIOMpaTh ONTHMANbHYH (GOPMY IIpeJCTaB/IeHKs
MHQOPMALMH M WUTIOCTPUPOBATh pelllaeMble 3a/audl HEC/IOXKHBIMH CXEMaMH, JHarpaMMaMH,
APyruMHy hopMaMu rpaduKy U UX KOMOMHALUAMHY;

yMeHHe HCII0/Ib30BaTh M AaHAJM3MPOBATh B IIpoliecce yueOHOH U MCC/Ie[oBaTe/bCKOM
JeATe/IbHOCTH MH(OPMALIMIO 0 B/IMAHNM NIPOMBILIIEHHOCTH, CeIbCKOr0 X03sHCTBA ¥ TPAHCIIOPTA
Ha COCTOsIHME OKDY’KarolL[eil IPUPOIHOM Cpebl.

KoMMyHHKaTHBHBIE YHHBEPCa/IbHbIe yueGHbIe AeHCTBUS:

YyMeHHsl 3a/jaBaTb BONpOChl (B Xoje Juanora M (WIH) JHUCKYCCHH) 10 CYLECTBY
obcyxaaeMoit Tembl, (GOPMYJIHPOBATH CBOM IIPEAJIOMKEHHS OTHOCHMTE/ILHO BBIMOJIHEHHS
Tpe/IOKeHHOH 3a/1a4H;

YMeHUsI [IPeICTAB/IATE T10/TyYeHHbIe pe3y/ILTaThl [103HABATeIbHON JesTe/TbHOCTH B YCTHBIX
W THMCBMEHHBIX TEKCTaX; Je/aTb I[Pe3eHTAalMI0 pe3y/IbTAaTOB BHINOJHEHUS XWUMHUYeCKOro

SKcrnepuMeHTa (1abopaToOpHOro orkiTa, /1abopaTopHOM paboThl M0 HMCC/IEJ0BaHHIO CBOMCTB
BeLLeCTB, yuebHOro poeKTa);



yMeHus1 yueGHOTO COTPY/{HMYECTBA CO CBEPCTHMKAMK B COBMECTHOM T03HABATEIbHON
WCC/Ie/IOBATE/IECKOM JeSTebHOCTH NPU PellleHMM BOSHUKAIOIMX TPoG/eM Ha OCHOBe yuéra
OOLIMX MHTEPECOB W COI/IACOBAHMS IIO3MLMA (obcyxaeHrs, 0OOMEH MHEHUSIMH, «MO3TOBLIE
IITypMBI», KOOPAMHALMA COBMECTHBIX JeHMCTBUIA, Orpe/ie/ieHre KPUTEPHEB IO OLIEHKe KauecTBa
BLINO/IHEHHOW paboThI H ApyTrHe).

Pery/isTMBHbIE yHUBepCalbHbIE yueGHbIe AeiicTBUs:

yMEHHe CaMOCTOATE/IbHO ONpeZesIsTh LieJld [AesSTelbHOCTH, [UIAHUPOBATh, OCYILeCTBIISTh,
KOHTPO/IMPOBATh U TIPY HEODOXOAMMOCTH KODPEKTHPOBATH CBOIO [eSTebHOCTh, BhIGHPATH
Haubomee opdexTHBHEIE CrIOCOGBI  peleHMss yueBHBIX M O3HABATE/BHBIX 3ajay,
CaMOCTOATE/LHO COCTAaB/IATEL M/IM KOPPEKTHPOBATh MDEJIOKEHHbBIH aIropuT™ JecTBHil Tpu
BbINIO/IHEHUY  33/IAHAH C YU&TOM IOy4YeHMss HOBBIX 3HAHMHM 00 M3yuaeMbIXx OOBeKTax —
BEILIeCTBaX 1 peakLKsX, OLeHUBAaTh COOTBETCTBHE TOyUeHHOrO Pesy/IbTaTa 3asB/IeHHON ey,
YMeHHe HCII0/1b30BaTh ¥ aHA/IM3HPOBAThL KOHTEKCTHI, IPe//IaraeMele B yC/IOBHH 3a/1aHHiA.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe mpejMeTHBIX pe3y/LTaTOB IO OCBOEHHIO 06A3aTe/ILHOrO COAEeP>KaHHMs,
YCTaHOBJICHHOTO /laHHOH (efepanbHOM paGoueil mnporpamMMmol, BBIZE/IOT: OCBOEHHELIE
O0yualOLMMHCS HAyYHBle 3HAHWS, yMeHUs M CrocoBbl JelicTBu, crielpuYecKre i
npesiMeTHOM obnactH «XumusA», BHIBI JeSTENBHOCTH MO TONyYeHHI0 HOBOTO 3HAaHHSA, ero
MHTePPeTal|H, [Pe0dPasoBaHMIO ¥ IPUMEHEHHIO B PA3/MUHBIX YUeBHbIX U HOBBIX CUTYaLIMsIX.

K xonuy obyuenus B 8 kj1acce rpejMeTHble pe3y/bTaThl Ha Ga30BOM YPOBHE JI0/DKHBI
OTPaXKaTh CHOPMUPOBAHHOCTE Y 00YYaIOIIUXCS YMEHHUI:

® PAacKpbIBaTbh CMBIC/I OCHOBHBIX XUMHYECKHMX TIOHATHH: aTOM, MOJIEKYJ/a, XMMUUECKHI
3/IEMEHT, TIPOCTOE BeIIeCTBO, C/IOXKHOE BelecTBO, CMech (OZHOpPOZHAT M
HEO/JHOPOAHAA), Ba/l€HTHOCTh, OTHOCHTE/bHAas ATOMHAs M MOJIEKy/sIpHas Macca,
KO/IMYECTBO BeL|ecTBa, MOJb, MOJIPHAas Macca, MaccoBasd /o/si XHMHYECKOro
3/IeMeHTa B COeMHEHHM, MOJUIDHBIA 06BEM, OKCHJ, KHC/IOTa, OCHOBAaHWE, COJlh,
3J/IeKTPOOTPHIATe/IBHOCTE, CTeNeHb OKUC/ICHHS, XUMUYeCKas PeaKkLjis, K1acCH(HKaLys
PeaKIHii: PeakLiH COeJMHEHM, PeaKLH Pas/IoKeH s, PeaKLuy 3aMeLLeHus], peakLuu
oOMeHa, 9K30- ¥ 3HA0TePMUUECKHe PeaKLI|H, Ter/I0BOo a¢hdexT peakiuu, SAPO aToma,
S/IEKTPOHHBIH C/IOH aToma, aTOMHasi OpOWTaNb, PafMyC aToMma, XUMHYecKas CBSI3b,
MOJIApHAsA ¥ HEIOJIpHAsA KOBAJIIHTHAs! CBA3b, MOHHAs CBfA3b, HOH, KATHOH, aHWOH,
PAcTBOp, MaccoBasi J0/is1 BellleCTBa (IPOLIEHTHAS KOHLIEHTPALHS) B PACTBOPE;

® WUIOCTPHPOBATE B3aMMOCBA3b OCHOBHBIX XMMHYECKMX MOHATHUH M IPUMEHSTH 3TH
TIOHATHS TIPH OITMCAHKMH BeII|eCTB U UX NPeBpalljeHHis;

® HCHOMb30BATL XMMHYECKYIO CHMBOJMKY JJIi COCTaB/IeHMs (OPMY/ BEIECTB M
YPaBHEHMH XMMHUUECKHX PeaKIlHii;

® ONpeje/saTh BAJEHTHOCTh aTOMOB 3/IEMEHTOB B OHMHADHBIX COeIMHEHHSX, CTerneHb
OKHC/IEHHsl 3/IeMEHTOB B OHHApHBIX COeMHEHVSIX, NPHHAJUIEKHOCTH BELIECTB K
ONpe/ie/IEHHOMY  K/IacCy COeJMHEHWH IO (OpMy/aM, BHJ XHMWUYECKOH CBSI3W
(KoBaJIeHTHAs ¥ MOHHas) B HEOPraHMYeCKHUX COeIMHeHUSIX;

* packprBate cMelct [lepuoguueckoro 3akona [I. Y. MeHpeneesa: JIleMOHCTPHPOBATh
TIOHHMAHHe IIePHO/JUUECKON 3aBMCHMOCTH CBOMCTB XMMHYECKHUX 3/€MEHTOB OT MX
nonoXkeHust B Ilepuosnueckodl cuCTeme, 3aKOHOB COXPaHEHMS MACChI BELECTE,
TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTIO YUYeHHs, 3aK0Ha ABOraJpo;




ONKCBIBATL M XapakTepusosarh TabmiuHyro ¢dopmy Ilepuoanueckoif cucTeMsI
XUMHYECKHX S/IEMEHTOB: Da3/lMyaTh MOHATHS «IJIaBHas MOArpymma (A-rpymma)» u
«robounas noarpynmna (B-rpynma)», Manble ¥ 6GosbLIHe NEePHOJBLI, COOTHOCHTh
0003HaueHNs, KOTOPBIE UMEIOTCS B Tab/mie «[leprofinueckasi cuCTeMa XMMHUECKHUX
snementoB [I. U. Men/ieneera» ¢ YHC/IOBBIMU XapaKTepHCTHKAMMU CTPOEHHS aTOMOB
XAMUYECKUX 3/€MEHTOB (COCTaB M 3apaf sfpa, OOLiee UMCI0 3/IeKTPOHOB U
pacripe/ie/ieHie X 10 3/IEKTPOHHBIM CJI0SIM);

K/IaCCH(HUMPOBATh XUMIYECKME 3/IEMEHTb], HeOPraHHUeCKHe BeleCTBa, XMMHUECKHe
Peakliy (10 YMCIy W COCTaBy YYacTBYIOLIMX B PeakijMd BELeCTB, I10 TEeI/IOBOMY
sddexry);

XapaKTepu3oBaTk (OIMHCHIBATH) OOI[Me XHUMHYECKHE CBOWCTBA BeIECTB Pas3/IMYHBIX
K/IaccoB,  MOATBEPXKAast  ONKMCAHHe INpPUMEPaMH  MOJIEKY/IIPHBIX  YpaBHEHHid
COOTBETCTBYIOIIMX XUMHUECKHUX PeaKLIUii;

TMpOTHO3MPOBATh CBOKCTBA BEIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOrO COCTaBa,
BO3MOXXKHOCTH NPOTEKaHHA XMMHUYECKHUX MPEBPALLeHNH B Pa3/IMUHBIX YCIOBHSIX;
BBITHCIIATE OTHOCHUTE/IBHYIO MOJIEKY/IAPHYIO M MOJIAPHYIO0 MacChl BELECTB, MaCCOBYIO
AOJII0 XMMHYECKOr0 3/1eMEHTa 110 OpMyJie COe/IMHEeHHs, MaCCOBYIO ZIOJT0 BEIeCTBA B
PacTBope, NPOBOAUTL PACUETEI 10 YDAaBHEHUIO XUMHUECKOH peaKijiu;

[PUMEHATL OCHOBHBIE ONepalii MBIC/IWTE/IbHOM JesTe/bHOCTH — aHau3 U CUHTe3,
CpaBHeHMe, 00001jeHke, CHCTEMATH3ALMIO, KNaCCH(BUKALMIO, BBISB/ICHHE MIPHYHHHO- -
C/Ie/ICTBEHHBIX CBSI3€H — /Ul M3YYeHHs CBOMCTB BEIECTB W XMMHUYECKHX peakLii,
CCTECTBEHHO-HayYHble ~ METOAbI ~ MO3HAaHWA —  HaO/lIoJeHHe,  M3MepeHHe,
MO/Ie/IMPOBaHNe, SKCIIEDUMEHT (peabHbli U MBIC/IeHHBIH);

CIEAOBATb  TpaBM/IaM  TI0/Ib30BaHUS  XHMHYECKOH TMOCY/0H H  J1a6opaTopHEIM
obopyzoBaHdem, a Takke IpaBWIaM oGpaleHHs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIMAMH T10 BBINO/IHEHHIO /1a00pPaTOPHBIX XMMHUUYECKHX OIIBITOB I10 TI0/IyYEeHHIO
M cobupanuio ra3oo0pasHbIX BeljecT (BOAOpPOAA H KHC/I0po/ja), INPHUTOTOBIEHHIO
PACTBOPOB C OMpe/le/IEHHOM MacCOBOH Jl01ei pacTBOPEHHOTO BeljecTsa, IJIAaHUPOBATh
1 HPOBOZMTE XMMHYECKHE SKCTIePMMEHTEI 110 PAaCrio3HaBAHHIO PACTBOPOB LIETOuel U
KHC/IOT C IIOMOLLBI0 HHAMKATOPOB (J1akMyc, heHondTaenH, MeTH/IOpamK 1 ApyTHe).

K xoHLy o0yuenus B 9 Kiacce npeaMeTHbIe Pe3yLTATHI Ha Ga30BOM YPOBHE [JOJDKHBI
OTPAXaTk CHOPMHUPOBAHHOCTE Y 0OYUAIOLIMXCS YMEHHIA:

PACKPLIBATE CMBIC/I OCHOBHBIX XMMHUYECKUX TOHATHH: XHMMUECKHUIl 3/eMeHT, atoM,
MOJICKY/1a, MOH, KaTHOH, aHHOH, IIPOCTOE BELIIECTBO, C/IOXKHOE BEIeCTBO, BA/IEHTHOCTE,
3/IEKTPOOTPHLIATE/IbHOCTb, CTENEeHb OKMC/IeHHS, XMMHUECKas PeaKiHs, XUMHUecKas
CBAA3b, TEIUIOBOH 3(Q(eKT peakiiiy, Mo/ib, MOISPHLIA 06bEM, PacTBOp, 3/IEKTPOJIMTHI,
HES/ICKTPO/IMTEI,  3/IEKTPO/IMTHYECKAst JAMCCOLMALIMS, DeaklWd MOHHOro obMeHa,
KaTa/nus3aTop, XMMHUYECKOe paBHOBecHe, o0paTvMble M HeoGpaTUMble peakLiw,
OKHMC/IMTE/IbHO-BOCCTAHOBHTE/IbHBIE  PeaKLMM,  OKMC/IMTEeb,  BOCCTAHOBHTEID,
OKHMC/IEHME M BOCCTaHOBJ/IEHHME, a/UIOTPONHMA, aMQOTepHOCTb, XUMHUYECKas CBS3b
(KOBa/eHTHAs, WOHHAs, MeTA/UIMYecKas), KpPUCTA/UTAUECKas peléTka, KOpposHs
META/UIOB, CIUIaBBI, CKOPOCTb XMMHYECKOM DeaKIuH, Ipefe/bHO JOITyCTHMAs
KoHUeHTpauus [I/JK Bemiectsa;

WUTIOCTPHPOBATL B3aUMOCBA3b OCHOBHBIX XMMMYECKHMX IOHSATHN W NPHMEHATb 5T
TIOHATHS IIPH OIMCAHWM BeII|eCTB U WX [IPeBpaIlleHH;



WCIIO/Ib30BaTh  XMMHUYECKYI0 CHMBOJIMKY [I/Ii COCTaB/IeHHS (DOPMYJ/l BEIeCTB M
yPaBHeHWH XMMHUUYECKUX PeaKLHii;

OrpefleNIATh BAJIBHTHOCTb M CTeNeHb OKHC/IeHHMsI XHMHYEeCKHX 3JIEMEHTOB B
COE/MHEHWSIX DA3/IMYHOrO COCTaBa, MPHHAZ/IEXKHOCTL BEIeCTB K OIPe/Ie/IEHHOMY
K/accy COeJMHEHWH 1Mo GopMy/naM, BHJ XMMHUYECKOM CBA3M (KOBANEHTHAsl, MOHHAS,
METa/UTMYecKas) B HEOPraHMYeCKHX COEJUHEHMsX, 3apsjl MOHAa 10 XUMHUUECKOM
(opmyJie, XapakTep Cpeibl B BOJHBIX PaCTBOPAX HEOPraHWUECKHUX COeJWHEHHH, THTI
KPHCTA//IHYECKOM PeLIETKH KOHKPETHOI'O BEL|eCTBa;

PackpuIBaTh cMbICT Ileprozuueckoro 3akona [I. V. MeHzeneeBa M {eMOHCTPUPOBATh
ero MOoHMMaHHe: ONMCHIBATh W XapaKTepu30BaTh TabinuHyo dopMy Ilepuoanueckoit
CHCTEMbl XMMMYECKHMX I9/IEMEHTOB: Da3/iMyaTh IIOHATHS «IJIaBHast rogrpymma (A-
rpymma)» W «nobouHas moarpynmna (B-rpymma)», Manaele ¥ Gosbive TIepUOALI,
COOTHOCHTb 0003HaueHHs, KOTOPhle MMEIOTCS B TMepUOAWYecKOM Tabimue, c
UMC/IOBBIMH XapaKTePUCTHKAaMH CTPOEHHS aTOMOB XMMHYECKHX 3/IEMEHTOB (COCTaB M
3aps/| s/ipa, oOLiiee UHC/IO 3/IeKTPOHOB M PACIIpe/ieIeHHe UX 10 3/IeKTPOHHBIM C/I0SM),
OOBACHATL OOIMe 33KOHOMEPHOCTH B M3MEHEHHWH CBOMCTB 3/71€MEHTOB M HX
COeJMHEHHH B Mpe/ie/laX Ma/bIX MepHOJ0B H IJIABHBIX MOAIPYII C YUSTOM CTPOEHHS
MX aTOMOB;

KTaCCU(HIMPOBaTh XUMUYECKHe /IeMeHTh, HeOPraHHYeCKHe BeIleCTBa, XMMUYeCcKUe
peaklM (10 YKCIy W COCTaBY YYacTBYIOLUMX B PeaKl[iM BeI|ecTB, I10 TeIJIOBOMY
3(dexTy, 10 U3MEHEHHIO CTereHei OKHC/IEHHs XMMUUYeCKHX 3/IeMeHTOB);
XapaKTepHU30BaTh (OMMChIBAaThL) O0LMe W crenudUUecKHe XHMHYECKHe CBOMCTBA
TNPOCTBIX ¥ CIOXKHBIX BELIECTB, MOATBEPIK/as ONUCaH1e IIPHUMepPaMH MOJIeKY ISPHBIX U
HOHHBIX YPaBHEHHH COOTBETCTBYIOLIHX XUMHUECKUX PeaKLHii;

COCTAB/IATH YPABHEHHs 3/IeKTPOIUTHUECKOM AMCCOLMALIMKA KUC/IOT, [le/I0uel U CoJlei,
MOJIHbIE ¥ COKPAIEHHBIE YPaBHEHHUs Peaklui HOHHOro o0MeHa, YpaBHeHUs! peaKLuii,
TIOATBEPXKIAIOIMX  CYI[eCTBOBAHHE TeHETUUECKOH CBA3M MEXKAY BelLIeCTBAMU
Pa3/IMUHBIX KIaCCOB;

PACKPBIBATE CYLIHOCTb OKHMC/IATE/IBHO-BOCCTAHOBUTENILHEIX DEAKIUM [0CPeACTBOM
COCTaBJ/IEHHS /IEKTPOHHOrO OaaHca 3THX peakiuii;

NPOrHO3MpPOBAaTh CBOMCTBA BELIECTB B 3aBHCHMOCTH OT MX CTPOEHHS, BO3MOMKHOCTH
NPOTEeKaHHA XHMHYECKHUX MPeBPallleHHH B Pa3/IMUHbIX §CIIOBUSIX;

BBIMMC/IATE OTHOCHTE/IBHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MacChl BELIECTB, MACCOBYO
AOJII0 XMMHYECKOro 3/IeMeHTa I10 JOpMyJIe COeJUHeHHs], MaCCOBYIO I0/TI0 BEleCTBa B
PacTBope, NMPOBOAKTL PACUETEI 10 YPABHEHHUIO XUMHUECKOH peakI|uu;

coO/moAaTh MpaBWIA TIO/B30BAHMS XUMHUECKOH TOCyZod K naboparopHeIM
ofopysioBaHKeM, a TakKe NpaBWia 06pAleHUs] C BEIeCTBAMH B COOTBETCTBHM C
MHCTPYKLHSMH 110 BBITIONTHEHMIO JIab0PATOPHBIX XMMHMYECKHX OITBITOB 10 MOTYYeHHIO
¥ CODMPaHMIO Ia3006pa3sHBIX BeI|eCTB (aMMHAKa U YTTIEKUC/IOrO rasa);

NPOBOAMTL PEAKIIMH, MOATBEPIK/AIOLIMe KAUeCTBEHHbIH COCTaB Pas/MUHLIX BEIeCTB:
Pacrio3HaBaTh OINBITHBIM MyTEM XJIOPWA-, Opomua-, HoAuA-, kapbowar-, ocdar-,
CH/IMKAT-, Cy/lb(aT-, I'MAPOKCH/-MOHBI, KAaTHOHLI aMMOHMS W MOHbI H3YUEHHBIX
MeTaJl/IOB, MPUCYTCTBYIOIHE B BOAHBIX PACTBOPAX HEOPraHMUECKHX BEIIeCTB;
TIPUMEHATH OCHOBHBIE OINEpaliiid MbIC/MTeLHON JIeSATeNbHOCTH — aHa/Ii3 U CHHTE3,
CpaBHeHMe, 0000lleHHe, CHCTEMaTH3ALHIO, BBIAB/ICHUE [IPHYMHHO-CIIEICTBEHHBIX
CBSI3e — [/l M3yueHUs CBOMCTB BeIeCTB M XMMHUECKMX Peakiii, eCcTecTBeHHO-



HayuHble MeTOJbl TMO3HaHWd — HaOmogeHue, M3MepeHHe, MO/Ee/IHMPOBaHKE,
SKCTepUMeHT (DeasIbHbIi 1 MBIC/IeHHBIH).



IMOYPOYHOE INTAHUPOBAHUE

9 KJIACC
Ne JneKTpOHHBIE H(POBbIE
Tema ypoka Ko/muecTBo d tdp
n/n oOpa3oBaTe/IbHbIE Pecypchbl
4acoB

PA3/IEJI 1. BEHIECTBO 1 XMMHWUYECKHWE PEAKIINHN

YCTaHOB/IEHHEe  JOBEPUTENbHBIX OTHOLIEHHH MeXJAy yuMTeJleM M ero y4eHHKamH,
CrIOCOBCTBYIOIUX TIO3UTUBHOMY BOCIPHSTHIO yUalMMHCs TpeOGoBaHMH M TpockO yumress,
TNIPUB/ICYEHHI0 WX BHMMaHus K oOcyxgaemoli Ha ypoke uH(OpMauyy, aKTHBH3aLMH MX
T03HaBaTe/IbHOM JlesTe/IbHOCTH.

[ToGy»xaeHue IKOJLHHUKOB COB/M0AaTh Ha ypoKe OOLIenpHHATLIE HOPMbI NOBEAEHHs, PABH/Ia
OOLIeHHs CO CTapHIMMU (YUMTe/IIMH) W CBEPCTHUKAMHU (ILLIKOTBHUKAMH), TPHHIMITBI yueOHOM
JUCLIMIUTHHELL ¥ CaMOOPraHHU3alj|iH.

IIpuB/eUeHMe BHUMAHUS IIKOJILHAKOB K LeHHOCTHOMY aCIeKTy M3yJaeMbIX Ha YPOKax sIBJIeHHH,
opraHMsanus MX paGoThl C I0JIyyaeMOH Ha YpOKe COLMaJbHO 3HauMMOM MH(pOpMalued —
MHMLMMPOBaHIe ee 0OCY)KIeHHs, BbICKa3bIBAaHMA yUalllMMKCS CBOEr0 MHEHMs IO ee I10BOAY,
BbIPabOTKH CBOETO K Hell OTHOILIeHUS.

YMeHHe XapakTepu30BaTh (HU3HUeCKHe W XHUMHUeCcKHe CBOMCTBAa OpPraHMUYeCKHX BelleCTs,
crioco6bl MX MOJIyUeHHMs, TIPUMeHeHHe U 3HaueHHe B IIPUPO/ie U XKU3HU Ue/IoBeKa.
[T1aHMpoBaHHe W OCYIIeCTB/JIeHHe Ha IpakTHKe XHWMHUYECKHEe 3KCIIEPHMEHTHI, ITPOBeJeHHe
Hab/ro1eHus], yMeHYe Jie/1aTh BbIBO/BI 10 pe3y/IbTaTaM 3KCIIePHMEHTa.

Crnejosanye rpaBuiaM Oe3oracHoi paboThl B 1ab0paTOpPHM NPH MCMO/b30BAHHUKA XUMUUECKOH
rocy sl 1 obopyioBaHUs.

IIpoBejieHe BLIMACIEHHUS N0 XUMHUUYECKUM YPaBHEHHUAM.,

BoicTpavBaHie Pa3sBEPHYTHIX MUCBMEHHBIX ¥ YCTHBIX OTBETOB C ONOPOH Ha MH(POPMALMIO U3
yueGHUKA U CIPABOUHBIX MAaTePHA/IOB, IPAMOTHOE MCIIO/IL30BaHWE M3YYEHHOIO MOHATHHHOIO
arrapara Kypca XMMHH.

Vcrionb3oBaHWe TPM  BRIMOMHEHMM y4eOHBIX 3aJlaHMil M B TIpollecce MCC/Ie[0BaTe/bCKOH

JIeATeILHOCTH HAYYHO-TIONYJ/IAPHYIO JIMTepaTypy XHMMHYeCKOrO COZlep)KaHusl, CrIpPaBOYHEIe
Martepuabl, pecypcsl IHTepHeTa.

YMenue paboTaTh B IpyNIax U rapax.
HMcnonb30BaHie UCC/Iel0BaTe/IbCKUX U TBOPYECKHX ITPOEKTOB I10 TeMe.,

[TepropueCcKHi 3aK0H.
[Tepuopnueckas cucTemMa
XUMHUecKuXx 31emeHToB . M.
MemnzeneeBa. 3aKOHOMEPHOCTH 1
B U3MEHEHHH CBOMCTB
XUMHUUYECKHX 37IeMEHTOB
TIePBBIX TPEX IIEPHO/I0B

Bubnuoreka [IOK
https://m.edsoo.ru/00adb59e




Knaccudukarms u
HOMeHKJIaTypa

HeopraHW4YeCKHX Bell|eCTB. 1 Bubmioreka [JOK

Bu/[b] XMMUUECKOH CBA3U U https://m.edsoo.ru/00adb7e2
THIIbI KPUCTA/UTMYeCKUX

PeIéToK

Knaccudukanmsa XMMHUeCKHX

peaxuui 110 pas/IiyHbLIM

ripy3Hakam. [ToHsTure o Entimionexa TIOK

CKOPOCTH XMMHUECKOH |
peakuuH. [lToHsaTHe 0
TOMOr@HHBIX M FeTepOreHHbIX
peaxiMax

https://m.edsoo.ru/00adbcb0

[ToHATHE 0 XMMHYECKOM
paBHOBeCHH. PAKTOPEI,

B/IMSIIOLIIME Ha CKOPOCTh 1 Bubmuoteka LJOK
XMMHUECKOH peakiuu U https://m.edsoo.ru/00adc28c
T10JI0’KeHHe XMMHUYeCKOT0
PaBHOBECHS
OxHCcIUTeNMbHO- 1 Bubmoteka [IOK
BOCCTaHOBHTE/IbHbIE pPeaKIuH https://m.edsoo.ru/00adcade
Teopus 3/1eKTPOTUTHUECKOH
puccoruali. CUIbHBIE U 1 Bubmioreka LIOK
cnabele anekTpouTel. loHHBIE https:/m. /
YPaBHEHHMs peaklui
XHUMHUYeCKUe CBOMCTBA KUCI0T
Y OCHOBaHHH B CBeTe
rpe/iCTarIeHuit 06 1 Bt seua LI
TR https://m.edsoo.ru/00add5d8
JTUCCOITHALIAN
XuMHUecKue CBOMCTBA Coel B
CBeTe Ipe/iCTaB/IeHui 06 1 Bubmuoreka LIOK
3/IeKTPOJIMTHYECKOH https://m.edsoo.ru/00add8b2
IUCCOL[HAL[H

" Bubmioreka LIOK
[TonaTue o ruapoM3e conei 1

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

PA3JIEJI 2. HEMETAJIJIBI U UX COEJJMHEHMU S

YcraHoBNeHMe  JIOBEePUTEBHBIX OTHOILEHMH MEeXAy Y4YHTeleM U ero yueHHKaMH,
CrocoOCTBYIOUIMX TTO3WTHBHOMY BOCIIDHATHIO YYalUMHCS TpeOoBaHMI W Npockd yumress,

NpUB/IEUEHMIO MX BHMMAaHMA K oOcy)xgaemMoH Ha ypoke uH(OpMAalMM, akTUBHM3ALMM MX
103HABATE/IbHOH JIesITe/IbHOCTH.




IToby>aeHue WKOALHHKOB CO6/MI0AaTh Ha ypoKe OOLIenpUHATEIE HOPMBI [OBe/eHHUs, NpaBu/a
oOlieHyst CO CTapUIMMH (YYHTe/IMH) M CBEPCTHUKAMU (LIKO/IbHUKAMHM), TIPUHLIMIBI yuebHOM
JMUCLIATUIMHBI M CAaMOOPraHU3aLHH.

IIpuB/ieueHe BHUMAaHKS IIKOIBHHAKOB K LIeHHOCTHOMY acIieKTy M3yJaeMbIX Ha YPOKax sIB/IeHHH,
opraHm3anus KX paboThl C I0/]y4aeMOM Ha ypoKe COLMAIbHO 3HA4MMOM MHGpOpMaled —
MHUL[MMPOBaHue ee 0OCY)XJeHMs, BbICKA3bIBAHMA y4YalllMMMCSl CBOEr0 MHEHMs IO ee TOBOJAY,
BBIDAOOTKH CBOETO K Heil OTHOILIEHHS.

YMeHMe XapakTepu3oBaTh (GU3MUECKHe W XHMHUeCKHe CBOMCTBA OPraHMYeCcKHMX BeIecTs,
crioco6bl UX TTO/IyYeHMs, IPUMeHeHHe U 3HaueHKe B IIPUPO/ie U JKM3HU Ue/I0BeKa.
[l7aHMpOBaHHEe W OCYIIECTB/IEHHE Ha INPAKTHKe XMMHMYeCKHe 3SKCIIeDUMEHTEHI, IpOBeJeHHe
HabJIFo/jeHus], yMeHHe Jle/1aTh BLIBOABI 10 pe3y/ibTaTaM 3KCIIePUMEeHTa.

CrnepoBanue npasuiaM 6e30racHoi paboTsl B 1ab0paTOpyUy NP MCIOJIb30BaHUKM XMMHMYECKOH
nocy /sl ¥ 000pyAoBaHus.

[TpoBejieHIe BEIMUCIOHHS TI0 XUMHYECKUM YPaBHEHUAM.

BrICTpauBaHWe Pa3BEpHYTHIX IMHCLMEHHBIX W YCTHBIX OTBETOB C OINOPOM Ha MH(OpPMALMIO W3
yueOHHKA ¥ CIPABOYHBIX MATePHa/IOB, TPAMOTHOE HMCIO/b30BaHHe HM3Y4YeHHOrO MOHSTHHHOIO
armapara Kypca XHMHH.

Wcrionb3oBaHue TIPM BBINOJHEHMM yueOHBIX 33/laHuii ¥ B IpOL[ecCce HCCIIe0BaTe/IbLCKON
JIeATe/IbHOCTH HAY4YHO-TIONYJIAPHYIO JIMTepaTypy XHMMMUYECKOrO COJep)KaHus, CIIpaBOYHbIe
MarepHasl, pecypcs! MHTepHeTa.

Ymenne paboTaTh B IpyIIax u rnapax.

Vcrions30BaHKe UCCIEA0BATE/TBCKUX U TBOPYECKHX ITPOEKTOB I10 TeMe.

O06mas xapakTepucTHKa
rajioreHoB. XuMHuYecKue
CBOMCTBA Ha MpUMepe XJ10pa.
10 XJIOpOBO,D‘,OpOE. COiﬂHaﬁ : 1 S
KHCJI0Ta, XHMUAYeCKHe hutps://m.edsoo. dfe2
CBOMCTBA, NO/Ty4eHHe,
NpUMeHeHHe
BrIiuncieHus 110 ypaBHEHUAM
i XAMWYECKHX peaKL|ii, ec/u 1 Bubmoreka LIOK
O/IMH M3 peareHToB /laH B https://m.edsoo.ru/00ade488
n30BITKE
12 O611as XxapakTepUCTHKA 1 bubmuoreka LIOK
371eMeHTOB VIA-rpymmnbl https:/m.edsoo.ru/00ade64a
AJutoTponHbsle MoAr(UKaLUH
13 cepsl. HaxokzieHue cepel 4 eé 1 Bubmoreka LJOK
COeIMHEHHI B IIPHUPOJE. https://m.edsoo.ru/00ade64a
Xumuyeckue CBOMCTBA Cephbl
CepoBOzOpO/, CTPOEHHE, Bt nmreks LIOK
14 busrueckye ¥ XMMHUUeCKUe 1
et s https://m.edsoo.ru/00ade802
15 Oxcubl cepsl. CepHasd 1 Bubmoreka LIOK




KHCJIoTa, pus3nyeckue U
XMMHWUYeCKHe CBOUCTBA,
[pUMeHeHHe

https://m.edsoo.ru/00adea28

16

XUMHYeCKre peaklmH,
JieKaliye B OCHOBe
TIPOMBILIUIEHHOTO criocoba
T10/TyUeHHST CePHOM KMCJIOTL.
Xumuueckoe 3arpsa3HeHue
OKpY>KaroLLlel cpejbl
cCoeJHHEHHIMH CEPbI

bubmoreka JOK
M1 SO 00adec8a

17

BhIuKc/IeHHe MacCOBOH JOIH
BBIXO/[a TIPO/JIYKTA peakLiu

Bubmoteka [JOK
https://m.edsoo.ru/00adec8a

18

O6uras xapakTepUCTHKa
31eMeHTOB VA-rpyniel. A30T,
pacrnpocTpaHeHue B IIPUPOJE,
busrIecKre U XMMHYECKHE
CBOMCTBA

Bubnuoteka LJOK
https://m.edsoo.ru/00adeeat

19

AMMHAK, ero ¢pusnuuecKue 1
XUMHUECKHe CBOHCTBA,
TOJTyueHHEe U [IPUMeHeHHe

Bubmoteka LIOK
https://m.edsoo.r/00adf004

20

A3oTHasl KAC/I0Ta, ed
busnueckre ¥ XMMHYeCKue
cBoiicTBa. Vcrions3oBaHue
HUTPATOB ¥ COJIeH aMMOHHA B
KauecTBe MHHEPa/IbHbIX
ynobpenuii. XuMuueckoe
3arpsi3HEHHe OKPY’Kalollel
cpe/ibl COeIMHeHHUsIMU a30Ta

bubnmuoteka LIOK
https://m.edsoo.ru/00adf306

Z1

docdop. Okcup docdopa (V) u
docdopHas KHCIOTA,
bu3HUeCKHe U XUMHUYEeCKHe
CBOWCTBA, N10JIyYeHHe.
Wcrnonb3osanue docdartos B
KaueCTBe MHUHepaIbHbIX
yaoOpeHui. 3arps3HeHue
TIPUPO/HOM cpefibl pochaTamMu

bubmioTeka LJOK
https://m.edsoo.ru/00adf68a

22

Yrnepog, pacrpocTpaHeHue B
npupoje, pU3ryecKkue u
xuMuueckue ceoictea. OKCHbI
yriepoa, ux GusnuecKue 1
XHUMHUYECKHe CBOMCTBA.
OKoIorHyecKue npobieMsl,

bubmoteka LIOK
https://m.edsoo.ru/00adfd9c




CBSI3aHHBIE C OKCHJIOM
yriepoga (IV).

YronwHas KMUC/I0Ta U e€ COMH.

23 [lepBOHaYaILHBIE TOHATHA 00 1 Bubnuoreka LJOK
OpraHUuecKHX BelecTBaxX Kak o https: 0.1ru/ C
CoeAMHeHMAX yI/epo/a

- Bubmioteka [JOK

24 KpeMHHI1 4 ero coefuHeHUs 1

https://m.edsoo.ru/00ae080a

PA3JIEJI 3. METAJIJIbI 1 UX COEJIMHEHUS

YCTaHOB/IEHHE  [JOBEPUTE/ILHBIX  OTHOIUEHHMM MEeXAy yd4WTeJeM H ero y4yeHHKaMH,
CrIoCOGCTBYIONTMX TIO3UTHBHOMY BOCIPHSITHIO yyaujimucss TpeGoBaHMi W npockb yuwrers,
NpUB/IEUEHHI0 WX BHUMaHWsg K obcyxjaemModl Ha ypoke HH(OpMAL[MM, aKTHBH3aLM HX
T103HABaTe/ILHOM JesTe/TbHOCTH.

To6y>kmenve IKOJIBHHUKOB COO/MOAaTh Ha YPOKe OOIEeNpUHATbIe HOPMBI MOBeJeHHs, MpaBK/Ia
obIeHHst Co CTapluMMM (YUMTEIIMH) ¥ CBEPCTHMKAaMU (IIKOJIbHHUKAMM), TPUHLIMIIEL yuebHOI
JUCLIATUTMHBL M CaMOOPTaHHW3aL[|K.

TIpyB/IeYeHHe BHUMAHWS [KOJILHUKOB K [{leHHOCTHOMY aCTIeKTY M3y4aeMbIX Ha yPOKaxX sB/IEHHH,
opraHM3alys X pabOTBl C M0OJyYaeMoOil Ha ypOKe COLMA/lbHO 3HAUMMOH HMH(OpMALjed —
MHHULMHMPOBaHHe ee 00Cy)KIeHWs!, BBICKA3bIBAHMS yUYalllUMHUCS CBOErO MHEHMA I10 ee I0BOAY,
BBIPaOOTKHM CBOErO K Hell OTHOLIEHMSI.

YMeHMe XapaKTepu3oBaTh (uH3MUecKHe W XUMHMUecKHe CBOHCTBA OPraHWUecKHUX BeLIeCTB,
crocoObl MX MOy UeHHs], TPUMeHeHHe U 3HaueHKe B MPUPO/ie ¥ XKU3HHU UesI0BeKa.
[11aHMpOBaHWEe M OCYLLIeCTBIeHHe Ha TNPAKTHKE XMMHUYECKHe SKCIIePHMEHTHI, TpOBe/eHHe
HabJtofieHuss, yMeHue [ie/1aTh BLIBO/JBI 10 pe3y/ibTaTaM 3KCIIepUMEeHTa.

CrefoBanMe rpasuiam 6e30macHoil paGoTs! B 71a60paTOPHK MPU UCIIO/IL30BAHUM XUMHUECKOH
nocy/sl ¥ 000pyAOBaHMS.

[TpoBesieHNe BLIYUC/ICHHS TT0 XUMUUYECKUM YDaBHEHHAM.

BhIcTpauBaHKe pa3sBEPHYTBIX MMCbMEHHBIX M YCTHBIX OTBETOB C OMNOPOM HA MH(OPMALIO M3
yueGHMKA M CIPABOUHLIX MATEpHasoOB, TPAMOTHOE HCIIO/Ib30BaHKWE U3YUYEHHOrO MOHATHIHOTO
anriapara Kypca XMMHH,

Vcronb30BaHKe IIPA  BBINOJHEHWH yueOHBIX 3a/laHuii M B INPOLECCe MCC/Ie/[0BaTe/IbCKON
JIeATe/ILHOCTH HAYUHO-TIOMNYJ/IAPHYIO JIMTEpaTrypy XWUMMYECKOro COJep’KaHus, CIpaBOYHbIe
MaTepuassl, pecypcel MiHTEpHeTa.

Ymenue paboraTh B TPyTIax M rnapax.

Wcnonbp30BaHie HUCC/Ie10BaTe/IbCKUX ¥ TBOPYECKHX IMPOEKTOB I10 TeMe.
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O61as XapakTepuCcTHKa 1 Bubmioreka LJOK
XUMHUYECKHX 3JIPMEHTOB — https://m.edsoo.ru/00ael03e

MeTa/u1oB. MeTtaiiueckas
CBSI3b U MeTa/l/IAYecKas
KpHCTa/UTHUeCcKas peléTka.
du3MUecKUe CBONCTBA
METa/I/IOB




XuMUuecKue CBOMCTBa
METaJlIOB.

Bubmiorteka LIOK

2 DNeKTPOXUMUIeCKHIA DAL https://m.edsoo.ru/00ael1156
HaIpsUKeHWH MeTasljIoB
O61e CrIocobbl MOJTy YeHHsT
meTasu1oB. CIUIaBhL.
BrlurcieHus 110 ypaBHEHUAM Bubmoreka LIOK
27 -
XUMMYECKHX PeakLvi, eciii https://m.edsoo.ru/00ael156
OJIVH U3 PeareHTOB COZEPXKUT
NprMecH
28 [ToHsSTHE 0 KOPPO3HH METa/UIOB Bibsmogrera OX
https://m.edsoo.ru/00ael1278
[Ienounble MeTa/Uibl. OKCH/IBI
M TH/IPOKCH/Ib] HATPHSI U KaJIHsl.
29 [I]eouHO3eMebHbIe MEeTa/L/Ibl Bubnvoreka LIOK
— Ka/IbLIUH U MarHui. https:/m.edso0.ru/00ae14b2
BaykHeH11Ie coeJHHeHNUs
Ka/IbLIUsA
30 YKEcTKOCTb BOIBI M CIIOCOOBI eé Bubmoreka LIOK
yCTpaHeHHs https://m.edsoo.ru/00ae1886
31 Amomunuii. AMboTepHEIe Bubmoreka LJOK
CBOMCTBA OKCH/a Y I'MJIPOKCHZA https://m.edsoo.ru/00aelc6b4
HKese3zo0. OKCHJIBI, THIPOKCUABI
32 U COJH x(ene::l(ll) ernes? Hel R oRa
https://m.edsoo.ru/00aeld86
(111)
BrruucieHus 1o ypaBHEHUAM
XMMHYECKUX PeaKL1i, ec/id
O/I{H W3 PeareHToB /laH B Suilsrrons TR
33 W30BITKE WX COZEPXKUT

rpuMecH. BeraucieHus
MacCOBOH J10/14 BEIX0Ja
TIPO/IyKTa Peakiyn

https://m.edsoo.ru/00ael1750

PA3/IEJT 4. XMMUSI 1 OKPYXKAIOIASI CPEJIA

YCTaHOB/IEHHWE  [|OBEDUTE/IBHBIX OTHOIIEHHMM MeXAy YyuuTe/leM M ero y4yeHHKaMu,
CrIOCOGCTBYIOMMX TMO3UTHBHOMY BOCIPHSATHIO YYal{MMUCH TpeGoBaHuit ¥ TPockl yuuTess,
IPUBEUEHMI0 WX BHMMaHuA K o6cykjaemMod Ha ypoke uHbOPMAL[UH, AKTHBU3ALMH WX
TI03HABaTe/ILHOMR AesTe/IbHOCTH.

To6ysx/eHre IIKOMGHUKOB COB/IO/aTh Ha ypoKe OOLeNpUHSITEIe HOPMBI NOBE/EHNMH, TIpaBia
obImeHKst CO CTapIIMMK (Y4YWTe/IIMM) U CBepPCTHUKaMH (ILIKO/BHUKaMHK), NPHHLIAILL y4eOHOH
JMCLMIVIMHL] K CaMOOPraHU3aLHH.




TIpuB/IeUeHMe BHUMaHMs LIKO/IbHAKOB K LIeHHOCTHOMY acIeKTy M3y4YaeMbIX Ha yPOKax sB/IeHHH,
opraHM3alus MX paboThl C TOJyuyaeMoH HAa ypOKe COLMAnbHO 3HaYMMOM HH(pOpMalpend —
VHULMMpOBaHue ee 00Cy)KZAeHWs, BHICKA3bIBAaHMA YYalJUMHMCA CBOErO MHEHHs 10 ee IOBOAY,
BLIPabOTKM CBOEro K Hell OTHOILIeHHS.

YMeHHe XapaKTepH30BaTh (QH3MYecKde M XUMHYeCKHe CBOWCTBA OPraHWUECKHX BEIIEeCTB,
crioco6bl MX TMOJTyUYeHus, MPUMEeHeHHe U 3HaYeHre B IIPUPOJie U JKM3HU Ye/loBeKa.
[InaHMpOBaHHe M OCYLIECTB/IIEHHE HA TNPAKTHKE XUMHYECKHE JKCIIePMMEHTEBI, IpOBe/ieHHe
Hab/o/[eHus, YMEHHe JIe/1aTh BBIBO/LI 110 pe3y/IbTaTaM KCIIepUMeHTa.

CnesoBanue npaeuiam GesonacHoit paboTs! B 1ab0paToOpHy MPH MCIIOML30BaHHH XUMUYECKOH
TNOCYZbI ¥ 000py/0BaHMS.

[poBegeHye BEIYUC/IEHUS 110 XUMUYECKHM yPaBHeHHUSAM.
BricTpauBaHue PasBEPHYTHIX [MMCbMEHHBIX M YCTHBEIX OTBETOB C OINOPOM Ha MH(pOPMaLMIO 3

yueOHMKA W CMPABOUHLIX MAaTepHasoB, TPaMOTHOE MCII0/Ib30BaHWE M3YyUeHHOIO MOHATHHHOIO
anrapara Kypca XMMHH.

Wcronp30Banre TPH  BBINOJHEHHM Y4eOHBIX 3aZaHMi W B TIPOLecce WCC/Iefl0BaTe/IbCKON

JeATe/IbHOCTH HAayYHO-TIOMYJ/USIPHYIO JIUTepaTypy XWMMHMYeCKOro COJIep)KaHWs, CIIpaBOYHBIE
MaTepHasl, pecypcsl FIHTepHeTa.

YmeHue paboTaTh B IpynInax U rnapax.
Vcrionb30BaHKe UCC/IEI0BATeIbCKUX U TBOPUECKHX MTPOEKTOB I10 TEME.
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BerjectBa ¥ MaTepyalisl B
TIOBCEHEBHOMN XKHU3HU
yesioBeKa. XMMHUYeCcKoe Bubmmoreka LIOK
3arpsi3HeHHe OKpYy»Karolllei https://m.edsoo.ru/00ae3f50
cpesl. PO/l XMMHH B pellleHHH
3KOJIOTHUECKHX TTpobiem




YYEBHO-METO/IMYECKOE OBECIIEYEHHNE OBPA30BATEJIbHOI'O ITPOLIECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ1s1 YAEHUKA

« Xumus, 9 kiace/ labpuensiz O.C., Ocrpoymos W.I'., Cnazkos C.A., AKIMoHepHOe 001IeCcTBO

«W3paTenscrBo «IIpocBelieHre»

IUPPOBLIE OBPA30OBATEJILHBIE PECYPCBHI 1 PECYPCBI CETH MHTEPHET
Bubnuorexa LIOK https://m.edsoo.ru
https://resh.edu.ru/

https://www.yaklass.ru

Eauxast konnexipst LIOP http://fior.edu.rw/
Bu/1e0yPOKH 10 XUMHH, 7-11 x1.http://mriya-urok.com/categories/himiya/

[Tpe3eHTalLUH K ypOKaM H BHEKJ/IACCHBIM MEpPOTIPHATHSM,
xumust http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Haua/ibHBIH KypC xumunhttp://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml

BHO - 2017 ua fIngekce https://zno.yandex.ua/ru/chemistry/
AJIXVMUK http://www.alhimik.ru/

Kypnan "Xumusa 1 xuMuKH"http://chemistry-chemists.com/

BupTyanbHas XMMHUeCKasi LIKoJa http://maratakm.narod.ru/

ST

IlopTan "CeThb TBOPYECKHX yuMTeaeHd" hitp:/it-n.au/ efault.aspx

Co0611ecTBO B3aMMOIOMOLIHM yuuTesned. XuMus http://pedsovet.su/load/97
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