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HNOSACHUTEJIBHAS 3AITUCKA
PabGouas nmporpaMma mo XuMuu 1715 8-9 KJIaCCOB COCTaBJICHAa HA OCHOBE JIOKYMEHTOB:
1. @enepanbHblii 3akoH oT 29.12.2012 N 273-®3 (pea. ot 31.12.2014) «O6 obpa3oBaHuu B
Poccuiickoii penepannny;

2. ®enepanpubii 3akoH 0T 04.08.2023 Ne 468-®3 «O BHeceHUM M3MEeHEHUM B ctatbl 97 u 98
®enepanbHOro 3akoHa «O06 o6pasoBanuu B Poccuiickoii @eneparum;
3. ®epnepanbHbii 3aKOH PO Ne618-D3 ot 19.12.2023r. «O BHeceHuM usMeHeHuul B PefepasibHbiv

3akoH «O6 obpa3oanuu B Poccuiickoit ®eneparium» ;

4. [Ipukaz MunwnctepcTBa npocBemenuss Poccuiickoii ®eneparun ot 31.05.2021r. Ne287 «O06
YTBEP)KIACHUM U BBEJIECHUM B JACUCTBHE (elepajbHOro IOCYJapCTBEHHOTO OOpa30BaTEIbHOIO CTaHIapTa
OCHOBHOTO 00IIIeTO 00pa30BaHMUS;

5. ®enepanbHbli rocy1apcTBEHHBI 00pa30BaTeNbHBIA CTAaHIAPT OCHOBHOI'O 0O0IIEro oOpa3oBaHus,
YTBEPKACHHBIN NIpuKka3oM MuHucrepcrsa npocsemenus Poccuiickoit denepanuu ot 31 mast 2021 r. Ne 287»
(3apeructpupoBan Muntoctom Poccun 17 aBrycta 2022 r, peructpanrionssiit Ne 69675);

6. ITpuxa3 Munucrepcta npocsemenus PO ot 22.03.2021 roga Nel15 «O6 ytBepxknenun [lopsaka
OpraHu3allMii M OCYIIECTBJICHUS 00pa30BaTENbHOW NEATEIBHOCTH MO OCHOBHBIM 00I€00pa30BaTeNbHBIM
IporpaMMaM — 00pa3oBaTeIbHBIM IIPOrpaMMaM HauaabHOIO OOIIEro, OCHOBHOIO OOIIET0 M CPEAHETO 00IIEero
o0pa3oBaHU;

7. [Ipukaz MunuctepctBa mpocBemenuss PO or 11.02.2022 Ne 69 «O BHeceHMH W3MEHEHHUH B
[lopsimox  opraHM3auMu M OCYLIECTBIEHHMA  00pa30oBaTE€IbHON  JESITEIBHOCTM 10  OCHOBHBIM
o01eo0pa3oBaTeIbHBIM TpOrpaMMaM — 00pa30BaTEeNIbHBIM MPOrpaMMaM HayalbHOTO OOIIEro, OCHOBHOIO
obmero u cpeanero odmiero oopazoanus ot 22 mapra 2021 No 442y;

8. IIpuka3z Munnpocsemenus Poccuiickoit ®eneparuun ot 18.05.2023 N 370 "OO6 yTBepkaeHUU
denepanbHOi 00pa30BaTENBHON MPOrPaMMBI OCHOBHOTO 00ImIero ooOpazoBanus" (3aperucTpupoBaHO B
Munrocte Poccun 12.07.2023 N 74223);

9. IIpuxa3 MunucrepcrBa IIpocBemenus Poccuiickoit @enepannn ot 02.08.2022 roga Ne653 «O0
YTBEpXKICHUH (heAepalbHOTO TEPEYHsS AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pPECypCcOB, JOMYUICHHBIX K
UCIIOJIB30BAaHUIO NIPU peaM3allMi UMEIOIINX TOCYAaPCTBEHHYI0 aKKPEIUTALUIO0 00pa30BaTeIbHBIX IPOrpaMM
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIET0, CPEAHETO 00IIero 00pa3oBaHus;

10. Ilpuka3z Munnpocseuenust Poccun ot 21.09.2022 N 858 (pen. ot 21.02.2024) "O6 yTBepkaAeHUN
(denepanbHOro ImnepeyHs Y4YeOHUKOB, MAONYLIEHHBIX K HCIOJb30BAHUIO IIPU pPEATU3ALUU  HUMEIOIIHUX
TOCYJJapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX MPOTPaMM HAYalbHOTO OOIEro, OCHOBHOTO OOMIETo,
cpeaHero obmero oOpa3oBaHUS OPraHU3ALUSAMH, OCYILECTBIIAIOUIMMU O0pa30BaTEIbHYIO NEATENBbHOCTh U
YCTAaHOBJICHHSI TPEACIBHOTO CpOKa WCIOJIB30BaHUS HWCKIIOYCHHBIX Y4eOHUKOB" (C HMMEHUSAMH U
nonojiHeHusAMH ). Penakius ¢ uamenenusimu Ne347 ot 21.05.2024;

11.  IIpuxa3z Munucrepctsa npocseuienus Poccuiickoit ®denepaunn ot 01.02.2024 Ne 62 «O BHeceHUH
W3MEHEHUN B HEKOTOpbIE NpuKa3bl MuHHCTepcTBa npocsenieHuss Poccuiickon denepannu, Kacarouecs
(denepanbHbIX 00pa30BaTENbHBIX IPOrpaMM OCHOBHOTO o00IIero oOpa3oBaHUS U CPEIHEro OOLIero
obpazoBanus» (3apeructpupoan 29.02.2024 Ne 77380);

12. IIpukaz MunuctepctBa mpocBemenus Poccuiickoit ®enepaumu ot 27.12.2023 Ne 1028 «O
BHECEHHUHU M3MEHEHUH B HEKOTOpbIE NpuKa3bl MUHHCTEpCTBa 00pazoBaHus U Hayku Poccuiickoit @enepannu
U MunucrepctBa npocsenieHus Poccuiickoit @enepanum, Kacarommecs: ¢enepaibHbIX T'OCYIapCTBEHHBIX
00pa30oBaTeNbHBIX CTAHIAPTOB OCHOBHOIO 00IIero oOpa3oBaHUS U CpPEJHEro oOLero oOpa3oBaHMSD)
(3apeructpuponan 02.02.2024 Ne 77121);

13. IIpuka3z MunuctepctBa npocenieHus Poccuiickoit @enepanuu ot 22.01.2024 Ne31 "O BHeceHHH
U3MEHEHUH B HEKOTOpble NpHKa3bl MuHHUCTepCTBa oOpa3oBaHuss M Hayku Poccuiickoit ®denepanuu u
MunuctepctBa npocsenieHus Poccuiickoit ®epepanuu, kacaromuecs (enepaabHbIX TOCYJapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHAAPTOB HA4yaJIbHOTO OOIIero oOpa3oBaHUS M OCHOBHOIO 0OIIero oOpa3oBaHUS»
(3apeructpuponan 22.02.2024 Ne 77330);

14. Ilpuka3 MunucrepctBa npocpenieHus P® Nel71 ot 19.03.2024 r. «O BHeCeHMH HU3MEHEHUN B
HEKOTOphle MpHKa3sl MunHucTepcTBa npocBemieHus P®d, kacaromuecs ¢enepaabHbIX 00pa3oBaTeNbHbBIX
IporpaMM Ha4yaJIbHOTO OOIIero oOpa3oBaHMs, OCHOBHOTO OOIIEro oOpa3oBaHMsS M CPEIHETO OOIIero
00pa3oBaHM»;

15. IIpuka3z MunucrepcTtBa 000oponsl PO 1 MunucrepctBa o6pa3oBanus u Hayku P® ot 24.02.2010
Ne96/134 «OO0 yTBepxkIeHUM MHCTPYKUMU 00 opraHu3auuu oOydeHus: rpaxiaan Poccuiickoit denepanyu
HAYaJbHBIM 3HAHUSM B 00JIaCTH OOOPOHBI TOCYJIapCTBA U UX MOATOTOBKH IO OCHOBAM BOEHHOMW CITyXObI B



00pa3oBaTeNbHBIX  YUPEKACHUSIM cpeaHero (MONHOTro) ofmero obOpa3oBaHusi, 00pa3oBaTEIbHBIX
YUPEXKJIEHUSX HAYAIbHOTO MPO(PECCHOHANBHOTIO U CPeAHETo MpodeCCHOHAIBLHOr0 00pa30BaHUs U y4eOHBIX
MyHKTaX»;

16. IlocranoBnenue ['maBHOTO rocyaapcTBEHHOTO caHWTapHOro Bpada PD ot 28.09.2020 Ne28; o6
yrBepxkaeHnn Canutapubix npaBun CIT 2.4.3648-20 «CaHuTapHO-3MUAEMHONIOTHYECKHEe TpeOOBaHUS K
OpraHU3aIMsaM BOCITUTAHUS U 00YUYEHUS, OT/IbIXA U 03/IOPOBIICHUS JIETEH U MOJIOACIKI;

17. IlocranoBienue ['maBHOro rocyaapcTBeHHOro canutapHoro Bpada P® ot 28 suBaps 2021 roma
N206 yrBepxaeHMH caHuUTapHbIX mpaBuia u HopM CaulluH 1.2.3685-21 "I'urmenndeckue HOPMATUBBI U
TpeOoBaHusl K oOecredeHuto Oe3omacHOCTH U (uiau) Oe3BpeqHOCTH MJis 4elloBeKa (DaKTOpPOB Cpenbl
oburanusa";

18.  3akon KpacHosipckoro kpas oT 26.06.2014 r. Ne 6-2519 «O6 ob6pazoBannu B KpacHOsIpcKOM Kpaey;

19. IlocranoBnenue IlpaBurenscrBa KpacHosipckoro kpas ot 15 urons 2014 r. n 298-n1 (B penakuuu
noctaHoBiaeHud ot 21.12.2021 Ne909-m, ot 30.05.2023 Ne465-n «OO0 yTBEepKIAECHHM MOPAIKA U CIydaeB
OpraHU3aIy UHANBUIYAJTBHOTO 0TOOpa P IpreMe JIM00 TIEPEBO/IE B TOCYIAPCTBEHHBIC U MYHHUIIUTIAILHBIE
OO nna moiy4yeHHs OCHOBHOI'O OOIIEro M CpeAHero oO0Iero odpa3oBaHMs C YIriyOJEHHBIM H3yYeHHEM
OTJIENBbHBIX YYEOHBIX MPEIMETOB WIIH 7151 TPO(PIIIBHOTO 00yUEHU»;

20.  YcraB MBOY Spuesckas COLL Nel2;

21.  Kanenpapusiii iian MBOY Spuesckas COLL Nel2 na 2024 — 2025 yu. rog;

22. OcHoBHas oOpa3oBaTellbHas MporpamMma OCHOBHOro obmiero oOpazoBanuss MBOY Spuesckas
COIL Nel2.

[TporpamMma o XuMuM Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBIIEHA HA OCHOBE TPeOOBAHUM
K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MpOrpaMMBl OCHOBHOTO OOIIero oOpa3oBaHUs,
npeacraBieHHbx B PI'OC OO0, a takxke Ha OCHOBE (eaepaibHON padodeid mporpaMMbl BOCITUTAHUS U C
y49€TOM KOHIENIMKM TPEeroJaBaHus Y4eOHOro mnpeamera «XuUMHUsS» B 00pa30BaTeNbHBIX OpPraHHU3AIHIX
Poccuiickoit ®eneparumn.

[MporpamMma mo xumuM AaéT MPEACTABIECHUE O IIENSAX, OOMIeH cTpaTerud OOyYeHHs, BOCIUTAHUS U
pa3BuTHg OOYy4YalOUIUXCSl CPEeICTBAaMU Y4YEOHOIro MpeaMeTa, YCTaHABIMBAET 00s3aTelIbHOE IPEeIMETHOE
coJiepaHue, MPeAyCMaTPUBAET PACIIPEICIICHHE €r0 MO KJIaccaM U CTPYKTYpUPOBAHUE 0 pa3jiejiaM U TeMam
OporpaMMbl O XUMHH, OIpeneseT KOJIWYECTBEHHbIE U KayeCTBEHHBIE XapaKTEPUCTHKH COJEpKaHus,
PEKOMEHIYEMYIO TIOCIIEIOBATEIBHOCTh U3YUCHUSI XUMHUH C YIETOM MEXKIPEIMETHBIX H BHYTPHIIPEAMETHBIX
CBsI3€H, JIOTUKK y4eOHOTo Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH 00ydaromuXcsi, ONpeaesisieT BO3MOKHOCTH
npeaMeTa A peain3aiuy TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOW MPOTPaMMBbI
Ha YpPOBHE OCHOBHOro 00Imero oOpa3oBaHMs, a Takke TpeOOBaHWW K pe3ysibTaraM OOy4YeHHUS XUMHH Ha
ypOBHE TieNel W3y4YeHHs] TpeAMeTa M OCHOBHBIX BHJIOB YYeOHO-TO3HABATEIBHON AESITETHbHOCTH
00ydJaromerocs 1o OCBOCHUIO y4eOHOTO COIepKaHUSI.

3HaHWEe XUMHUH CIYXXHT OCHOBOW [UIsi (DOPMUPOBAHHUS MHPOBO33PEHHSI OOYyYaIOMIErocs, €ro
IpPEJCTaBICHUA O MaTepUaJbHOM €IWHCTBE MHpa, BAXHYIO pOJIb WrpaloT GopMUpyeMble XHUMHUEH
MPEJICTABICHUS O B3aWMOIPEBPAIICHUSX SHEPTUU U 00 HBOJIIOIHMH BEIIECTB B MPHUPOJAEC, O MYTSIX PEUICHUS
MI00ANBHBIX TMPOOJEM YCTOWYHUBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPIeTHUECKOM, MUIIEBOW WU
9KOJIOTHYECKOM 6e30MacHOCTH, TPOOIEM 31paBOOXPAHEHHS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliiii BO3MOXHOCTEH ISl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPBI THYHOCTH,
e€ oOmielt u GyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHNE MBIIIICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroluXcs, HABBIKOB MX
CaMOCTOSITENIbHOM ~ y4eOHOM  JesITeNbHOCTH, DSKCIEPUMEHTAIbHBIX U  HCCIENOBAaTENbCKUX  YMEHUH,
HEOOXOJMMBIX KaK B TIOBCETHEBHOM JKU3HH, TaK U B IPOGECCHOHATBHON ACSITENLHOCTH;

3HaKOMHUT CO CHEIU(PUKON HAay4dHOrO MBILIUICHHUS, 3aKJIaJblBa€T OCHOBBI LIEJOCTHOTO B3IJIsf[a Ha
€IMHCTBO TPUPOJIBI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM ATArioM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH O0YYarOIIUXCS;

crocoOcTByeT (HOPMHPOBAHWIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 00pa3oBaHUe 00yUarOIIUXCS.

JlanHple HampaBiieHHs B OOYYEHHH XWMHUU OO0ECIIEUMBAIOTCS CIEeUU(UKON CcoAep aHHs ydeOHOTro
npeaMeTa, KOTOPBIM SIBISETCS MeJarornyecky aJanTHPOBAaHHBIM OTpakeHHEeM 0a30BOM HAyKM XUMHUU Ha
OIpeAeEHHOM dTarne €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30oBaHus OPUESHTUPOBAH HA OCBOCHHUE 00YUYaIOIIUMHUCS
CUCTEMBI TMEPBOHAYATIHHBIX MOHITHA XWMHH, OCHOB HEOPTaHMYECKOW XUMHUU M HEKOTOPBIX OTAEIHHBIX
3HAYMMBIX MIOHATHA OPraHUYECKOW XUMUU.
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CrpykTypa conepkaHus IpOrpaMMbl 10 XUMHH C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0/a K e
n3ydyeHno. CoJepikaHue CKJIAAbIBAETCS U3 CHUCTEMBI INOHATHI O XMMHYECKOM JJIEMEHTE U BEIIECTBE U
CUCTEMBI NOHATUH O XMMHYECKOW peakuumu. OOe 3TU CUCTEMbI CTPYKTYpHO OPraHM30BaHbI 10 MPUHLHUITY
NIOCIIE0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHHH aToMa U XMMHUYECKOH CBSI3U;

— IPEACTABIECHUN 00 3JIEKTPOIUTHUECKON AUCCOIMAIH BEIIECTB B paCTBOPAX.

TeopeTnueckrue 3HaHUS pacCMaTPUBAIOTCA Ha OCHOBE SMIIMPUYECKH IOJYYEHHBIX M OCMBICIEHHBIX
(axkTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPyromy, BBIOJHSS (PYHKIUN OOBSCHEHUS U
IPOrHO3UPOBAHUSI CBOWCTB, CTPOCHMS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJyYeHUs
M3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl MO XHMHUU CHOCOOCTBYET (OPMHUPOBAHUIO IPEJICTABICHHUS O XHUMHUYECKOU
COCTaBJIAIOLIEH HAay4yHOM KapTHUHBI MHMpa B JIOTMKE €€ CHUCTEMHOM IPHUPOJbI, LEHHOCTHOIO OTHOIICHHS K
HAayYHOMY 3HaHUIO U METOJIaM IMO3HaHUs B HayKe. M3yueHne XuMuu mpoucxouT ¢ MpUBJICYEHUEM 3HAHUH U3
paHee M3y4YeHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuil mup», «buonorus. 57 knacce» u «®Pusuka. 7
KJIace».

[Ipu u3yyeHUH XUMHUHM HOPOMCXOIUT (OPMHPOBAHUE 3HAHUN OCHOB XMMMYECKOW HAayKH Kak 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKOW IESATENIbHOCTH YEJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphl. 3ajjaua y4yeOHOro MpeaMeTa COCTOMT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN
— BaXHEWIUX (aKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX IOJIOKEHUM, JOCTYNMHBIX O00OIIEHUN
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B MPHOOIIEHMM K HAy4YHbIM METOJaM IIO3HAaHUS NpU
U3Y4YE€HUU BELIECTB U XMMHUYECKUX Peakiuil, B (GOPMUPOBAHUU U PA3BUTHUU NO3HABATEIbHBIX YMEHUN U UX
OPUMEHEHUU B y4eOHO-IIO3HABAaTEIbHONH U y4eOHO-MCCIEe0BATEIbCKON JIESTENbHOCTH, OCBOCHUU IMpaBUII
0e30macHOTO OOpaIeHus C BEIIECTBAMHU B MIOBCETHEBHON KU3HH.

[Ipu u3yyeHMH XUMHMM Ha YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs BaKHOE 3HAUYEHUE MPUOOpenu
TaKHe LeJH, KaK:

— (opMuUpOBaHME MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOATEIbHOMY TIPUHATHIO pPEIIEHHH, CIOCOOHOM aJanTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBHSIM JKU3HU;

— HaNpaBJIEHHOCTh OOYYEHHUS Ha CUCTEMaTHYeCKOoe MpuoOIIeHHne OOydaromMXCsl K CaMOCTOSITEIbHOM
MIO3HABATEJILHOW JESITEIbHOCTH, HAYYHBIM METOJAaM MO3HaHUS, (OPMUPYIOLUIMM MOTHUBAIMIO M Pa3BUTHE
CITOCOOHOCTEH K XUMUHU;

— obecreyeHue yCIIOBHM, CIOCOOCTBYIOIIMX NMPUOOpETeHHI0 00yUaroIIMMUCS ONbITa pa3HOoO0Opa3zHOH
JESATENIbHOCTH, MO3HAHUSA M CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLUH), MMEIOIIMX
YHHMBEPCAJIbHOE 3HAYECHUE [UIsl PA3JIUYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue o0mell (YyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, B TOM YHCIE
YMEHUH O0BACHATH U OLICHUBATH SIBJICHHS OKPY’KAIOLIETO MUPA, UCTIONb3Ysl 3HAHUS U OTIBIT, OJTYYCHHBIE IPU
U3yYeHUH XUMUU, IPUMEHATh UX MPH PEIIEHUH TPOOJIEM B TOBCETHEBHOM KU3HU U TPYAOBON AEATENBHOCTH;

— (¢opMHUpOBaHKE y 00YYAIOIUXCS T'YMAaHUCTUYECKUX OTHOLICHUH, TOHUMAaHUS LIEHHOCTH XUMHUECKUX
3HaHUH U1 BBIPAOOTKU 3KOJIOTMYECKH IeJIecO00pa3HOro MOBEeACHUS B OBITY U TPYJOBOH JESITEIBHOCTH B
LEJIIX COXPAHEHUS CBOETO 30POBbs U OKPYXKaIOLIEH IPUPOIHON CPElbl;

— pa3BUTHE MOTHUBAIMH K O0YYEHHUIO, CTIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHSI 00IIIEUETI0BEYECKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMIIS U HANIPAaBICHHOCTH
JanpHemero ooy4exus.

[IpomexyTouHass arrectanusi OpPOXOOUT B 4 4yerBepTd nocieaHero mecsmna. dopma U MNOPSIOK
nposenenus 1A onpenensercs «Ilonoxenuem o Gpopmax, NepUOAUYHOCTH U MOPAAKE TEKYLIEr0 KOHTPOJISA
ycieBaemoctd U IIA  oOyuarommxcs MynununanbHoM — BrojpkeTHoM — yupexaeHun — SpreBckas
obmeobpazoBatenbHas cpeanss mkoja Nel2y» HMcnonb3yercs ciaenyromas dopma I[TA mo mpeameram : 8-9
KJIACChI — KOHTpOJIbHAsI paboTa, 10-11 kiaccel — TecTUpOBaHUE.

OO1w1ee yncino yacoB, OTBEIEHHBIX ISl U3yUYEHHUs] XMMUU Ha YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHus,
coctaBsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeNi0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

B Teuenune yyeOHOro rojpa BO3MOXKHA KOPPEKTHUPOBKA paclpesieIeHUs] YacoB: B CIIydae BbINAJEHHS JAThl
ypoOKa Ha mpa3JHUYHbIE JHU, nepeHoca [IpaButensctBoM P® nHell oTibpixa, BBEACHHE KapaHTHHA (IIPUKa3
Ha OCHOBAaHUM PaCHOPSIUTENBHOIO akTa yupeaurens). IIpoxoxaeHune nporpaMMbl 00ecrieqnBaeTcs 3a CueT



YIUIOTHEHHS IPOTPAMMHOTO MaTepHaia, YBEJIHUSHHs JOJIM CAMOCTOSTEIBHOTO U3Y4YEHUSs, JUCTAaHIIHOHHOTO
00yd4eHus 4yepe3 CaiThl, TMOO Ha TOTIOJHUTENBHBIX 3aHATUSIX M HHAWBUILYaTbHBIX KOHCYJIBTAIIUSX.

@opMbI M TIOPSAZOK TPOBEIACHUS IMPOMEXKYTOUHOW arrectanuu omnpenensiorcs «llomoxxennem o
(dopmax, MepUOJUYHOCTH M TOPSAKE TEKYIIETO0 KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOYHOH aTTecTaluy,
00yYaromuxcss MyHUIIUTIAIBHOTO OIOPKETHOTO 0011e00pa30BaTeIbHOTO yUpekaeHus "SpueBckas cpemHsis
obmeobpazoBarenbHas mkoja Ne 12",

KoHTpoJbHBIE M TPAKTUYECKHE PAOOTHI

Knacc YyeOHasi 4eTBEpPTh
11 111 1\%
KP 1P KP 1P KP 1P KP 1P
8 2 2
9 2 3




COJAEP)KXAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHUS

IIpenmer xumuu. Ponbp XumMuM B KM3HM YelOBEeKa. XUMHsS B CHCTeME HayK. Teia W BemecTna.
®du3nuecKre CBOMCTBA BEUIECTB. ATperaTHoe COCTOsiHUE BenlecTB. [IoHsATHE 0 MeTOmaxX MO3HAHUSA B XUMUHU.
UucTteie BemecTBa u cMecu. CriocoObl pa3/ieNieHus CMECei.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JeMEHTbl. CHUMBOJBI XMMHYECKUX 3JeMeHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHHE.

Xumuyeckasi ¢popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBAa COCTaBa
BemecTB. OTHocuTenbHass aromMHas wmacca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBas 1o
XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecrBa. Mosb. MossspHass macca. B3anmocBA3b KOJIMUECTBA, MacChl M 4uCia
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tsl mo hopMynaM XMMHUUYECKUX COSTUHEHHIH.

dusznuecKre U XUMUYECKUE SIBICHUS. XUMUYECKasi peakius U e€ MpU3HaKU. 3aKOH COXPAHEHUSI MaCChl
BellecTB. XHUMHUYECKUE ypaBHeHus. Kiaccudukanuss XUMHUYECKHUX peaklHil (COeIWHEHUS, Pa30oKEHUs,
3aMeIeHus, 0OMCHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJI0H, paBuiIamMu paboThl B JabOpaTopuu U MpuéMaMu OOpalieHHs C
71a00paTOpHBIM 00OpYAOBaHUEM, U3YUYCHHE U OMHUCAHHE (PUINYECKUX CBOWCTB OOpa3lloB HEOPTaHMYECKHX
BeIeCcTB, HAOMIOACHNE PU3nUecKuX (TUIABJICHUE BOCKA, TasHUE JIbJIa, pAaCTHPAHUE caxapa B CTYIKE, KATICHUE
U KOHJICHCAIlUs BOJIbI) M XMMHUYECKUX (TOpPEHHE CBEeUH, MMPOKATMBAaHNUE METHOW MPOBOJIOKH, B3aUMOJICHCTBIE
Melna ¢ KUCJIOTOM) SIBICHHWM, HaOJI0JleHWe M ONHMCAaHHWE IPU3HAKOB IPOTEKAHUS XHMHUYECKUX peaKIui
(pasnokeHue caxapa, B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJOPUAOM Oapwsi, pa3ioKeHne TUIPOKCHIA METU
(I) mpu HarpeBaHuu, B3aUMOICUCTBHE Kele3a ¢ pacTBopoM coi meau (1), uyuenue cnocoboB pazjieneHus
CMeceil: ¢ MOMOIIBI0 MarHuTa, GUIBTPOBAaHUE, BhIMApUBAaHUE, TUCTHIUIAIMS, XpoMmarorpadus, MpoBereHue
OUYMCTKHU TIOBAPEHHOW COJIH, HAOJIOICHUE U OMUCAHKE PE3YyJIbTAaTOB MPOBEJACHHSI OTBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEeHMsI MaCChl, CO3JaHHE MOJIETIC MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:kHelilne npeacTaBuTe Il HEOPraHUYECKUX BellleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — anemeHT U mpoctoe BemecTtBo. Haxoxnenue
KHUCJIOpOoJia B TIpupojie, GU3NUYECKUe U XUMUYECKUEe CBoWcTBa (peakmuu ropeHus). Oxcuubl. [IpumeHeHue
kucaopoia. CriocoObl moydeHus: KUCIopo/ia B 1a00paTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kucinopoza B
npupoje. O30H — aJuIOTPOIHAST MOIU(PUKAIIKS KUCIOPO/Ia.

TennoBoit 3d(heKkT XUMUYECKON peakuu, TEPMOXHUMHUECKUE YpaBHEHUS, 9K30- U HHAOTEPMUUYECKUE
peaknuu. TOMIUBO: yroiib U METaH. 3arpsA3HEHUE BO3/yXa, YCHIICHHE MapHUKOBOTO 3(dekra, pa3pynieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocroe BemecTBO. HaxokmeHuwe Bojopona B mpupoje, (u3nueckue u
XMMHYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI MoayueHus. KucnoTsl u conu.

Momnsipablit 00bE€M ra3oB. Pacuérel Mo XUMUYECKUM YPABHEHUSIM.

®usnueckue cBoicTBa BoAbl. Bonma kak pactBopurens. PactBopel. HacklllieHHbIE 1 HEHACHIILIEHHBIE
pactBopbl. PacTBOpUMOCTh BeliecTB B Boje. MaccoBasi 0Jis BEIIECTBA B pacTBOPE. XMMHYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoOB B MpupoOJe M B KU3HMU 4eloBeKa. KpyroBopor Bojabl B INpPHUPOJE.
3arpsi3HeHUE TPUPOAHBIX BOJA. OXpaHa U OYMCTKA MIPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coeaunennii. Okcupl. Knaccudukaiys okCuIoB: coiaeodpasyromnue
(ocHOBHBIC, KHCIIOTHBIE, aM(OTepHBIC) U HeconeoOpasyromue. Homenkinarypa okcuaoB. Du3udeckue u
XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyueHnne okcuaos.

OcHoBanwmst. Knaccudukarusi ocHOBaHMIA: MIENTOYM M HEPACTBOPHMBIC OCHOBaHMs. HomeHKiarypa
ocHoBaHUH. DU3nyecKue 1 XUMUYECKHUE CBOMCTBA OCHOBaHUM. [loyyenne ocHOBaHMIA.

Kucnorsl. Knaccudukanus xucnor. Homenknatypa kucioT. @u3nyecKkue M XUMHUYECKHE CBOWMCTBA
kucnotT. Psg aktuBHoctn metaiuioB H. H. bekerosa. [lomyueHue kucmnor.

Comu. Homenknarypa cosneit. @uznueckue 1 XuMU4YecKue cBoicTa cojieit. [lomydenue comneit.

['eneTnueckas CBA3b MEXAY KJIaCCAMU HEOPTaHUUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeJesieHne COJEp)KaHWs KHCIOpoJa B  BO3AyXe, IMOJNy4YeHHe, coOupaHue,
pacro3HaBaHUE U U3Y4YCHHE CBOWCTB KHCIIOPOJa, HAOIIOJICHHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BO3HHKHOBEHMSI M TpEKpallleHHs TOpeHHus (moxkapa), O3HAKOMIIEHHE C oOpa3lamMu OKCHUIOB U
OMHMCaHUE UX CBOWCTB, MOJy4YEHHUE, COOMpAHHE, PACTO3HABAHUE M M3yUYEHUE CBOMCTB BOJOpOJa (TOpEHHUE),



B3aumojieiicteue Bogopoaa ¢ okcuaoM Mend (1) (Bo3MOXXHO HCMOIB30BaHKME BHUICOMATEPUATIOB),
HaboIeHNe 00paslioB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIEZIOBaHUE OCOOCHHOCTEH PacTBOPEHMSI BEIIECTB
C pa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM  JOJIEH
pPacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBHME BOJABI C MeTaulaMHU (HaTpueM U KajbIleM) (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPHUAJIOB), UCCIIEOBAHNE 00pa3L0B HEOPTAaHNYECKUX BEILIECTB PA3JINYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U HIeNoueH, U3y4eHne B3auMOICHCTBHS
okcuna menu (II) ¢ pacTBopom cepHOI KUCTOTHI, KUCIOT ¢ METaJUIaMH, PEaKIIui HeUTpaau3aluu, MoayueHue
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJIHOTO MeTajyla JAPYyTuM M3 pacTBOpa COJH, pElIeHUE
9KCIIEPUMEHTAIIBHBIX 337a4 10 TeMe «BakHelne Ki1acchl HEOPraHMUECKUX COSIUHEHUI.

Iepunonuyecknii 3akon u Ilepunoanyeckas cucrema xumudeckux jiemMenToB [I. U. MenaeneeBa.
Crpoenne atoMoB. Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU

[TepBble MONBITKH KJIACCH(PUKAIUN XUMHUECKHUX 371eMEeHTOB. [IoHSATHE 0 TpyMNmax CXOJHBIX AIEMEHTOB
(mIesouHBIe M LIETOYHO3EMEIbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT
amM(bOoTepHbIE OKCUIBI U TUIAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmomuueckas cucreMa xumuyeckux osnemeHtoB J[. WM. Menneneesa.
Kopotkonepuoanas u niauHHONepuoaHast ¢dopmel Ilepuonnyeckoil cucreMbl XuMmudeckux snemeHTos Jl. U.
Mengeneesa. I[lepuonpl u rpynmnbsl. PU3NUYECKUN CMBICH MOPSIKOBOTO HOMEPA, HOMEPOB MEpPHOa U TPYMIIbI
JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3otonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000JI04YEK
aToMOB TnepBbIX 20 xumudeckux saemMeHToB [lepuoanueckoit cuctemsl [[. . MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA IO €ro MojoxeHuto B [lepuoaunueckoii cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH UW3MEHEHHUs pajuyca aTOMOB XUMHYECKHX JJEMEHTOB, METATMYECKUX U
HEMETAJUIMYECKHUX CBOWCTB IO rPpyIIaM U NepruoJam.

3nauenue [lepuonnyeckoro 3akona u [leproanueckoit cCTeMbl XUMUYECKUX AIIEMEHTOB JJISl Pa3BUTHS
Hayku ¥ npakTtuku. [{. 1. MeHneneeB — y4€HbIN U TpaKIaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHass (TONSpHAs W HEMOJSApHAs) CBSA3b. OJIEKTPOOTPUIATEIHHOCTD
XUMHUYECKUX 3JIeMeHTOB. FlOHHas CBSI3b.

Crenenp okucneHusi. OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKHCIEHUS H
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3yueHHe OOpaslloB BEUIECTB METANIOB M HEMETaJUIOB, B3aWMOJICHCTBHE THAPOKCHIA IMHKA C
pacTBOpamMH KHUCJIOT U IIeNoued, MpPOBEJACHHE OMNBITOB, WILIIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PeaKUil (FOpEeHUE, peaKu pa3I0KEHUs, COCUHEHMUS).

Mesxicnpeomemmuwle céa3u

Peanuzanust MeXIpeIMETHBIX CBSI3€H NpPHU M3YYEHHH XMMHHM B 8 KJlacCe OCYIIECTBIIETCS 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U TIOHATUHN, SBISIONUXCS CUCTEMHBIMH JIJIS
OTJIENIbHBIX NTPEMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIC MOHSITHS: HAy4YHbIN (haKT, TMIIOTE3a, TEOPHsl, 3aKOH, aHAIW3, CHHTE3,
KJIacCU(pUKaLus, NEPUOJUYHOCTh, HAOIIOJAEHHE, HKCIEPUMEHT, MOJEIMpPOBaHUE, W3MEpPEHHUE, MOJEIb,
SIBIICHUE.

®dusuka: Marepus, aTOM, JIEKTPOH, NPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIBI, PaJIUOAKTUBHOCTb,
MOJIEKyJa, JJIEKTPUYECKUN 3apsiji, BELIECTBO, TeJNO, O0BEM, arperaTHOE COCTOSHHE BEIIeCTBa, Tas,
¢u3nUecKre BeTMYUHBI, €IMHUIIB H3MEPEHHS, KOCMOC, TUTaHEeTHI, 3BE31b1, COoNHIIE.

buonorus: gporocunTes, npixanue, omocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE TIOPOABI, MOJIE3HBIE UCKOMIAEMbIE, TOTIIIHBO,
BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKiusi

Ilepnonnueckuit 3akoH. Ilepmomuueckass cucreMa xumuyeckux osnemeHtoB J[. WM. Menneneesa.
CtpoeHure aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJblUs U UX COCIMHEHUI B COOTBETCTBUH C MOJOXKEHUEM 3JIEMEHTOB B [leproauueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABbl XUMHUYECKOW CBA3M. THUMBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOICTB BeIIECTBA OT THUMA KPUCTAIINIECKON PEIIETKU U BUAA XUMHUYECKON CBS3H.

Knaccudukanmss m HOMEHKIAaTypa HEOPraHMYECKHMX BEHIECTB. XHMMHYECKHE CBOICTBAa BEIIECTB,
OTHOCSIIIIUXCSL K Pa3JIMYHBIM KJIacCaM HEOPTraHMYeCKHX COEAMHEHUN, TeHETHUYeCKas CBS3b HEOPTaHMYECKUX
BEIIECTB.



Knaccudukanus XuMUYecKruX peakiuii o pa3InYHbIM MpU3HaKaM (10 YHCITY U COCTAaBY YYacTBYIOIIUX
B PEaKIMU BELIECTB, MO TeIIOBOMY 3G (EeKTy, M0 U3MEHEHHUIO CTENEHE OKUCIICHUS XUMUYECKIX 3JIEMEHTOB,
0 OOpaTMMOCTH, IO YYacCTHIO KaTajau3aTopa). DK30- M SHAOTEPMHUYECKHE PEaKLUU, TEPMOXHMUYECKUE
ypaBHEHUS.

[TonsTe o ckopocTu xumuueckor peakuuu. [loHsaTne 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakiusx. [loHSTHE O TOMOTeHHBIX M TeTeporeHHbIX peakiusax. [lonstue o karamuze. [lonstue o
XUMHUYECKOM paBHOBeCHHM. DaKTOpbl, BIMSIONIME HAa CKOPOCTb XMMHYECKOM peakIMM M IOJOKEHUE
XUMHYECKOTO PABHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxuuu, AJIEKTPOHHBIN OanaHc OKHCJIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMHA C
UCIIOJIb30BaHUEM METO/a IEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHl. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOLMAalMKM BEIIECTB C Pa3jIMYHbIMM BHJAMHU XUMHYECKON CBA3M. CTENeHb AHUCCOLMALINU.
CunbHbIe U clladble AIEKTPOIUTHIL.

Peakiiun monHoro ooMeHa. Y coBHs MPOTEKAaHUs PeaKMii HOHHOTO OOMEHA, TOJTHBIE M COKpAIIEHHBIE
WOHHBIC YypaBHEHHsS peakinmid. CBOWCTBa KHCIOT, OCHOBAaHMH W COJEH B CBeTe MpEJACTaBICHUN 00
ANEKTpOIUTHYECKON qucconuanui. KauecTBeHHble peakiui Ha HOHbL. [loHATHE O rUpoau3e comnei.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISAMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTaUIoB (rpadura W anmasza), CIOXKHBIX BEUIECTB (XJIOpHIA HATpUs), HUCCIEJOBAHHE 3aBUCHUMOCTHU
CKOPOCTH XMMUYECKOW peakluu OT BO3AECHUCTBUS Pa3IMUHBIX (DaKTOPOB, UCCIIETOBAHHUE IJIEKTPOIIPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpOIecca AUCCOIMAIMUA KUCIIOT, MIeJI04Yeid U coyel (BO3MOKHO MCMOJIb30BAaHUE BUAEO
MaTepuasoB), MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOLUIUX NPU3HAKH MPOTEKaHUS PEAaKIMi HOHHOro oOMeHa
(oOpa3oBaHue ocajaka, BbIIETICHHE Ta3a, OOpa30oBaHHME BOJIbI), OMBITOB, WJUTIOCTPUPYIOMIMX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakluil (TOpeHne, peakui pas3ioKeHNs, COeAMHEHNS), pacllO3HaBaHUE
HEOPraHUYECKUX BEIIECTB C TMOMOINBIO KaYeCTBEHHBIX pPEaKIUi Ha HMOHBI, PEIIeHHE JKCIEePHUMEHTATbHBIX
3azad.

HemeTa/liibl U HX cOeUHEHUS

OOmast xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIE CTEIEeHU
okucienus. CtpoeHue U (QpuU3MUecKre CBOWCTBA MPOCTHIX BEIIECTB — rajoreHOB. XUMHUYECKHE CBOICTBa Ha
npuMepe Xjaopa (B3aUMOJEHCTBHE C METaUlaMH, HEMeTaUlaMM, mienodaMu). XiopoBojpopoa. ConsHast
KHCJIOTa, XUMUYECKHE CBOMCTBA, MONyYeHHEe, TPUMEHEeHHe. J[eficTBrE XJIopa U XJIOPOBOIOPOa Ha OPraHU3M
yesioBeka. BaxkHeine XIopuasl ¥ X HaX0XK/I€HUE B IPUPO/IE.

Ob6mass xapaktepuctuka 37meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
creneHd okucieHus. CTpoeHHe M (QU3NYECKHE CBOWCTBAa IPOCTHIX BELIECTB — KHUCIOPOAAa U CEpBhL.
AmnoTponHble MOIU(GUKAIIMKA KUCIOPOJa M cepbl. XUMHUYECKHE CBONCTBa cepbl. CepoBOIOPOJ, CTPOCHHUE,
¢u3uueckne u XuUMUUeckne cBoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHAOB. CepHas
KHUCO0Ta, (u3Mueckne MW XUMHUYECKHE CBOiWcTBa (00mIME Kak TMpeACTaBUTENs Klacca KHCIOT U
cnenupuyeckne). XMMHUECKUE PEAKIINH, JIeKAIIUe B OCHOBE NMPOMBIIUIEHHOTO CIIOCO0a TOTYYECHUsI CEPHOI
kuciothl. [Ipumenenne cepHoil KUCIOTHL. Conu cepHON KHCIOTHI, KAUeCTBEHHAs peakius Ha CyJb(haT-HOH.
Haxoxnenune cepsl M €€ COCIMHEHMM B IpUpofe. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpefsbl
COCIMHEHUSIMU cephl  (KUCIOTHBIE MO, 3arpsA3HEHHE BO3AyXa U BOJAOEMOB), CIOCOOBI €ro
PEOTBPALICHMSL.

OO6miass xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTETIeHU OKHUCJICHUs. A30T, paCIpOCTpaHEeHUE B IPpUpOAe, HPU3NIECKHe U XUMUYeCcKHue cBoiicTBa. Kpyrosopor
azoTa B mpupoje. AMMHaK, ero ¢pu3NYecKue U XMMHUYECKHE CBOICTBa, moiydeHue u npumenenue. Comnu
aMMOHUS, MX (U3MYeCKHe M XHMMHUYECKHE CBOICTBa, NpuMeHeHHe. KauecTBeHHass peaknus Ha HOHBI
aMMOHHS. A30THas KHCIOTa, €€ ToilyueHue, (u3nMueckne W XUMHUYECKHe CBOMCTBa (oOmue Kak
NpeCTaBUTENs Kilacca KUCIOT U crienuduueckue). Vcnoap30BaHne HUTPATOB U COJICH aMMOHUS B Ka4eCTBE
MUHEpPATbHBIX yAOOpeHUid. XHMHUECKOe 3arpsi3HEHHE OKpY)KaloIled cpelpl COEeTUHEHHSIMH a30Ta
(KUCTOTHBIC JOXKIH, 3arps3HEHUE BO3/yXa, MOYBBl M BOAOEMOB). Docdop, ammoTpormHble MOAU(UKAIUT
docdopa, puznueckue n xumuueckue corictea. Okeun Gocdopa (V) u pocdopHas kuciaora, Gusnueckue u
XMMHUYECKHE CBOWCTBA, mosryueHue. Mcnonb3oBanue hocdaroB B kKauecTBe MUHEPAIBHBIX YAOOPEHHIA.

Ob6mass xapaktepuctuka 31meMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOECHHSI aTOMOB, XapaKTepHBIE
CTENEHM OKHCIJIEHUS. YTIIepoJ, alNIOTPONHbIE MOAU(UKAIIMY, pacpOCTPAHEHNE B MPHUPOJE, PU3UUECKHE U
XUMHYecKkue cBorcTBa. Ancopouusa. KpyroBopot yrinepona B npupoze. Okcuabl yriaepoaa, ux Gpuzndeckue u
XMMHYECKHE CBONCTBA, JACWCTBUE HA JKUBbIE OPraHU3MBbl, IOJYYEHHUE M TPUMEHEHHUE. OKOJIOIMYECKHe



po0JIeMBbI, CBSI3aHHBIE C OKcHIoM yriepona (IV), runoresa rino0albHOTO MOTEIUICHUS KITIMMaTa, TApHUKOBBIN
3¢ ¢exT. YroabHas KUCIOTa U €€ COIM, UX (PU3NYECKUEe U XUMUYECKHUE CBOMCTBA, OJIyUYEeHNUE U IPUMEHEHHUE.
KauyectBennast peaknust Ha KapOoHaT-HOHBIL. Mcmonmp3oBaHue KapOOHATOB B OBITY, MEIUIUHE,
IIPOMBIIIIIEHHOCTH U CEIBCKOM XO3SIMCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAK O COEAUHEHMSX yrieponaa (MeTaH, 3TaH,
9TUJIEH, alleTUJIeH, 3TaHOJ, MNIMLEPUH, YKCyCcHas KucioTta). [IpupoaHble HCTOUHUKHU YIIIeBOJOPOJIOB (YroJb,
NPUPOAHBIA ra3, He(Th), MPOAYKTHl UX mepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBIIIICHHOCTH.
[ToHsATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUpax, Oelkax, yriieBoJax — U UX POJIU B )KU3HU YeJIOBEKa.
MartepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTAaHUUYECKUX COSANHEHUH.

KpemHuii, ero ¢usndyeckue M XUMHUYECKUE CBOWCTBA, NOJydeHHe U mnpuMmeHeHue. CoeauHeHUus
KpeMHUs B npupoje. O6mue npeacraBieHus oo okcuae kpemuus (IV) u kpemuuesoit kucnore. CHIMKATHI,
UX UCMOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Ba)kHelIe cTpouTellbHbIe MaTepHalbl: KEpaMUKa, CTEKJIO,
[IEeMEHT, OeToH, Xene300eToH. [IpobieMbl 0e30mMacHOro HCIONB30BAaHHUA CTPOUTEIBHBIX MAaTEpUaNoOB B
IIOBCEITHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3yueHue o0pa3loB HEOPraHMYECKMX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, HPOBEICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIIOEHNE MPU3HAKOB MX MPOTEKAHHUSI, OIBITHI, OTPAXKAIOIINE
¢u3nueckne M XUMHUYECKHE CBOMCTBA TajloT€HOB W HMX COEJUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), O3HAKOMJIEHHWE C oOpasiamMu XJOpUJIOB (TAJIOT€HHIOB), O3HAKOMJIEHHWE C OOpasiamu
ceppl M €€ COCIUHEHUSAMH (BO3MOXKHO MCIIOJIb30BAaHME BHJIEOMAaTepUANIOB), HAOIOZEHHE Mpolecca
oOyrnuBaHuUs caxapa Mo JIeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHON KHUCIIOTHI, U3YyYEHHE XUMUYECKUX CBOMCTB
pa30aBIEHHON CEepHOW KHUCIOThI, MPOBEJICHHE KAaYeCTBEHHOM peakuuu Ha cynb(ar-uoH U HaOloJeHHE
NpU3HaKa e€ MPOTEKaHUs, O3HAKOMJICHHE ¢ (PM3MUYECKUMH CBOMCTBAMH a30Ta, Gocdopa W UX COCTUHEHUH
(BO3MO>KHO HCIIOJIb30BaHKME BHJIEOMAaTEpUAIIOB), 00Opa3iaMu a30THBIX U (POCHOPHBIX yAOOpEHHH, OTyUYEeHHUE,
coOupaHue, pacro3HaBaHHE M U3y4YE€HHE CBOMCTB aMMHaKa, MPOBEJCHHE Kaue€CTBEHHBIX pEaklUi Ha HOH
aMMOHHUS U (ocdaT-uOH M U3ydyeHHE NPU3HAKOB UX NPOTEKAHUS, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOMN
AQ30THOM KHCJIOTBI € MeAblo (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHHE MOAENIeH
KPUCTANIMUYECKUX pPEETOK anmasza, rpaduta, QysiepeHa, O3HAaKOMJIEHHE C MpPOLEcCOM aAcopOIuu
pPacTBOPEHHBIX BEIIECTB AKTUBMPOBAaHHBIM YIJIEM M yCTPOMCTBOM IpPOTHUBOrasa, MOJydeHHUe, coOHpaHue,
pacrio3HaBaHKWE U U3Y4YEHUE CBOMCTB YIJIEKUCIOTO rasa, IpoBe/IeHNEe KaUeCTBEHHBIX peakiuil Ha KapOoHaT U
CHWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IMPOTEKAHHS, O3HAKOMJIEHHE C MpPOAYKIMEN CHIMKaTHON
IPOMBIIUICHHOCTH, PEIIEHUE OJKCIEPUMEHTANbHBIX 3a7ad Mo TeMme «BaxHeiline HeMEeTaubl M HX
COETUHEHUSI.

MeTtaJuibl M MX COeIMHEHHSA

OO0mass XapakTepUCTHUKAa XMUMHYECKHMX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHMM MX IIOJIOKEHUS B
[Tepuognueckoit cucreme xummdeckux snemeHToB JI. M. MengeneeBa u crpoeHuss aromos. CrTpoeHue
MeTalIoB. MeTamnueckas CBA3b U METAUIMUECKas KPUCTAJIIMYECKAsl PeIETKa. DINEKTPOXUMUYECKUN Pl
HanpspkeHud MmetamuioB. dusndeckue M XMMHUYECKHE CBOMCTBa MeTayioB. OOuye crnocoObl MOIy4YeHHUs
MeTayoB. [IoHATHE O KOPPO3UM METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIuiaBhl (CTajb,
YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[llenounble MeTamibl: mosokeHwe B [lepuogumueckoil cucreme XuMmudeckux 3iemeHtoB /[l .
MeHieneeBa, CTpOEHHE MX AaTOMOB, HaxokAeHue B mpupoae. dusnyeckue M XUMHUYECKHE CBOIcTBa (Ha
npuMepe HaTpus U Kaiusi). OKCHIbI U TUAPOKCUABI HATpUs U Kanus. [IpruMeHeHue meaouyHbIX METAIIOB U UX
COCIUHEHUH.

[[{eroyHO3eMeENbHBIE METAUIBl MarHuil WM KalblUi: noJIokeHue B llepuogumdeckon cucreme
XUMHUYECKHX 3y1eMeHTOB [[. 1. MeHnzeneeBa, CTpoeHHE UX aTOMOB, HaXOXKIEHHE B npupoze. Puznueckue u
XMMHYECKHE CBOMCTBA MarHus M Kaiblysl. BakHelne coennHEHUs Kaiablus (OKCHUI, TUAPOKCUI, COJIN).
JXéctkocTh BOABI M CLIOCOOBI €€ YCTpaHEHHUS.

Amomunuii: nonoxenue B [lepmonmueckoil cucreme xumuueckux snemeHTtoB JI. M. Menneneesa,
CTPOEHHUE aToMa, HaXOXKJeHHe B mpupoze. Ousnueckue U XMMUUYECKHE CBOMCTBA almtoMUHUSA. AMdoTepHbIe
CBOICTBa OKCHJa U THAPOKCHU/IA ATFOMUHUSL.

Keneso: mnonoxenne B llepmonmueckoit cucreme xumuueckux snemeHtoB JI. M. MeHgeneesa,
CTPOCHHE aToMa, HaxoxXkJaeHue B mpupoje. Puznueckne M XUMHUYECKHE CBOMCTBa jkene3a. OKcuubl,
ruapokcubl ¥ cou xxenesa (11) u sxenesa (III), ux cocra, cBOWCTBA M MOTyUYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3ljaMM METalJIOB M CIUIaBOB, MX (PU3MYECKMMHU CBOICTBaMHU, H3yueHHE
pe3yabTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO HCIOJB30BAHHE BHJIEOMATEPUANOB), OCOOCHHOCTEH



B3aMIMOJICHCTBHSI OKCHJIa KallblUs W HATPHUS C BOJON (BO3MOXKHO WCIOJNH30BAaHUE BHUIACOMATEPUATIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, MpOLiecca TOPEHUs Keje3a B KHCIopoae (BO3MOKHO MCIOIb30BaHUE
BUJICOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHNS KAUeCTBEHHBIX PEAKIIMI HA HOHBI: MarHUs, KAIBIIHS, aTFOMUHUS,
nuHKa, xenesa (II) u xenesza (I11), meau (I1), HaOmrOIEeHME W ONIMCAHME MPOIIECCOB OKpAIIMBAHUS TJIAMEHU
WOHAMH HATpHUs, Kalusg W Kaublus (BO3MOXKHO HCIIOJIb30BAHHE BHUIACOMATEPHUAIOB), HCCIICIOBaHUE
aM(OTEpHBIX CBOMCTB THAPOKCUIA ATIOMUHUS U THAPOKCUIA IIMHKA, PEIIEHUE YKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMme «BaxkHelme MeTaibl U UX COCTUHEHUSD.

XuMuA U OKPYRAKIIAS cpeaa

BemiectBa 1 MaTepuainbl B MOBCEJHEBHOW KM3HU 4elIOBEKa. be3omacHoe MCHOJIb30BaHUE BELIECTB U
XUMHUYECKHX peakiuii B ObITy. [IepBas HOMOIIb MPH XUMUYECKUX 05KOTaX M OTPABICHUSX.

XVUMHYECKOe 3arps3HCHUE OKPYXKaIomel cpensl (MpeneibHas JAOMyCTHMAas KOHIICHTPAIMS BEIIECTB,
nanee — [1/1K). Pons XxuMuu B petieHH# 5KOJI0THUYECKUX MpooIem.

Xumuueckuii Ikcnepumenm:

u3ydeHrue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MATEPUAIIBI).

Mesncnpeomemnuie ceasu

Peanuzanusi MeXIpeIMETHBIX CBSI3ed NpPU U3YYEHHH XUMHU B 9 Kilacce OCYIIECTBISETCS 4Yepes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK W TIOHATUH, SIBISIONINXCS CUCTEMHBIMH IS
OTJICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TIOHSTHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIHU3, CHHTE3,
KJIacCU(pUKaIus, MePUOAUYHOCTh, HAOIIOJACHHE, HKCIEPUMEHT, MOJEIUPOBAHHE, H3MEpPEHUE, MOJEIb,
SIBJICHUE, TTAPHUKOBBINA A (DEKT, TEXHOIOTHSI, MATESPHUAIIBL.

®u3uka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI, PaJIdO0AKTUBHOCTb,
MOJICKYJIa, JCKTPHUSCKUN 3apsi]l, IPOBOJIHUKH, TTOTYIIPOBOIHHUKH, AUIICKTPUKH, (POTOIIEMEHT, BEIICCTBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BEIleCTBa, ra3, pacTBOp, PACTBOPHUMOCTh, KpUCTAIITUYECKas pPeméTka,
CIUTaBbl, (PM3MUYECKHUE BEIMYWHBI, CAMHHIBI M3MEPEHUS, KOCMHUYECKOE IMPOCTPAHCTBO, IIAHETHI, 3BE3JIHI,
CounHize.

Buonorusi:  gorocuHTe3, ApIxaHue, OWocdepa, HIKOCHCTEMa, MHHEpAIbHBIE  YAOOpEHHS,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTaTEeIIbHbIEC BEUIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHHEpAIbI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOMIAEMbIE, TOTLTUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INIPOI'PAMMBI IIO XUMHUHU HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pEe3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUsl JOCTUTAIOTCS B
Xone OOydeHUs XMMUH B EIWHCTBE YYEOHOH M BOCHUTATEIBHON NEATEIPHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU M J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHITBIMU
B OOIIECTBE MpaBIJIaMH U HOPMAaMU TIOBEJICHUS ¥ CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U
COLIMATN3AIUU 00yYaIOIIIXCA.

JInuHOCTHBIE pE3yJbTaThl OTPa)KalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOI
MMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACIIUPEHUE OIbITA ACATEIBHOCTU Ha €€ OCHOBE, B TOM 4YMCIIE B
YacTH:

1) naTpuoTHYECKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOILEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAyUYHOMY HACJEJUIO,
MOHMMAHUSA 3HAYEHHUS XMMHUYECKOW HAyKHM B JKU3HM COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTHU BIAJETh
JOCTOBEpHOHN MH(OpMaIeld 0 MepeIOBhIX TOCTHXKCHHUSIX UM OTKPBITUSIX MHUPOBOM U OTEYECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpaIaHCKOI0 BOCIINTAHMSA:

MPEACTABJICHUS O COLMAIbHBIX HOpPMAaX M MPABUIAX MEKJIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTU B OOILLECTBEHHO IOJIE3HON, yUeOHOMCCIIEI0BATENbCKONW, TBOPUECKON U
OPYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTH MPHU BBHITOJIHEHUU
y4eOHBIX, TTO3HABATENILHBIX 32/1a4, BHIMOJIHEHNH XUMHYECKIX IKCTIEPUMEHTOB, CO3/IaHUM YIEOHBIX MTPOEKTOB,
CTpEeMJICHHSI K B3aUMOIIOHMMAHHIO M B3aHMMOIIOMOIIH B MPOLIECCe 3TOM y4eOHOU esTeNbHOCTH, TOTOBHOCTH
OLIEHHBATh CBOE INOBEJICHUE U MOCTYNKU CBOMX TOBApUUIEH C MO3ULIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHMSA:

MHPOBO33PEHUYECKHE TPEICTABICHUS O BEUIECTBE M XHUMHMUYECKOW pEaKIuu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABJISIOLIME OCHOBY JUIsl IOHMMAaHHS CYLUIHOCTHM Hay4HOUH
KapTUHBl MHpA, NPEICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3IX
YeJIOBEKA C IPUPOJAHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATE/IbHBIE MOTHBBI, HAMPABICHHBIC HA MOJIyY€HHUE HOBBIX 3HAHUN 110 XUMHUU, HEOOXOIUMBIE JIJIs
00BsICHEHHUsI HAOJII0aeMBIX TPOIECCOB U SIBJICHUH, MO3HABATEIBHOW, MH()OPMAIIMOHHONW W YUTATEIbCKON
KyJIbTYpbl, B TOM WYHCJE€ HABBIKOB CaMOCTOSTENIbHONH pabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypPOH, JOCTYIHBIMH TEXHUYECKHUMHU CPEACTBAMHU HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyuYeHUI0O U T[O03HaHUIO, JII0OO03HATENIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM0OOpa30BaHMUIO, TIPOCKTHOW M  MCCIIEIOBATEIBCKONM  JEATEIBHOCTH, K OCO3HAaHHOMY  BBIOODY
HAIMPAaBIEHHOCTU U YPOBHS 00yUYeHUS B JajbHEHIIEeM;

4) popMupoBaHHS KYJIbTYPBbI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XM3HU, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha
3I0pOBBI 00pa3 JKW3HM, OCO3HAHUE IIOCIEJICTBUN W HENPUATUE BPEIHBIX MPUBBIUEK (YIOTpeOsieHus
QJIKOTOJIsl, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTU COONIO/ICHUS MpaBUil 0€30MaCHOCTH MPHU OOpAIICHUU C
XUMHUYECKUMHU BEUIECTBAMU B OBITY U pealbHOM JKU3HH;

5) TPy10BOr0 BOCIIUTAHUA:

MHTEpPEC K MPAaKTUYECKOMY H3yUEHHIO MpodeccHii U TpyAa Pa3IMYHOTO POJa, YBAKEHHE K TPYILy U
pe3yabpTaTaM TPYJIOBOM AEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUH,
OCO3HaHHBIM BHIOOP MHIUBUAYAJIbHOW TPAaGKTOPUMU MPOJODKEHUS OO0pa30BaHUS C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U CHOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX WHTEPECOB U MOTPeOHOCTEH, YCHEeNTHON
po(hecCHOHANBHON JIeATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTb aJlallTUPOBATHCS B
npodeccuoHansHOM cpene;

6) 3x0/10rMYeCcKOro BOCIIMTAHUS:

HKOJIOTMYECKHU 1IeTIECO00pa3HOe OTHOUICHHE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3eMjie, OCHOBE €&
CYIIECTBOBAHMSA, IMOHMMaHUE IIEHHOCTH 3J0pOBOr0 M 0Oe30macHoro obpasa KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3UYECKOMY M MCUXMUECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
IpaBu1 0€30I1aCHOTO MOBEJEHUS MIPU PadOTE C BELIECTBAMM, a TAK)XKE B CUTYALUIX, YTPOKAIOUIUX 30POBbIO
U KM3HU JTI0JICH;

CTIIOCOOHOCTH NMPUMEHSATH 3HAHMS, TIOJTy9YaeMble MTPH U3YYEHUN XUMHUH, JJIsl PELICHHUS 3a7a4, CBSI3aHHbBIX
C OKpy)Karouledl MpUPOJHOM CpEeNoM, i MOBBILICHUS YPOBHS SKOJOTMYECKOM KYJbTYPbl, OCO3HAHUS



JI00aJIbHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM M IMyTed MX peIIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS,, YMEHHUS PYKOBOJICTBOBAaThCS MM B IO3HABATEIbHOW, KOMMYHUKATHBHON U
COLIMAJIBHOM ITPaKTHUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMEeTHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYMMBIE JUIT (OPMUPOBAHUS MUPOBO33PECHUS
oOlIeHay4YHbIE TOHATHSA (3aKOH, TEOpHsl, MPHUHIMI, TUNoTe3a, (aKkT, CUCTeMa, MPOIECC, IKCHEPUMEHT U
JPYroe€.), KOTOpbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX NMpEaMETax M IMO3BOJIAIOT Ha OCHOBE
3HaHUW M3 ATHX MPEeAMETOB (OpPMHpPOBATH MPEJCTaBICHHE O IEJIOCTHOM HAy4yHOW KapTUHE MHupa, U
VHUBEpCAIbHBIC YyuYeOHBIC JeWCTBUs (TIO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOPHIC
oOecnieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOU JIEATSITIEHOCTH.

Ilo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIE NelicTBUS

Ba3oBble Jiornyeckue aeicTBUA:

YMEHHS UCIOJB30BaTh MPUEMBI JTIOTHYECKOTO MBIIICHUS! TP OCBOCHUHU 3HAHMMN: PACKPBIBATH CMBICI
XUMUYECKUX TOHATUM (BBIAETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMUBATh B3aWMOCBS3b C JIPYTHMU
MOHSITUSIMH ), UCIIOJIB30BAaTh TIOHATHUS JJIsl OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHMI, BBIOUPATh OCHOBAHUS
Y KpUTEPHH JIJIsl KITACCU(PUKAINYA XUMUICCKUX BEIIECTB U XUMUICCKUX PEaKIIHid, YCTAaHABINBATH MPUIHHHO-
CIIEICTBEHHBIE CBSI3U MEXIy OOBEKTAaMU M3Y4YEHHS, CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTHBHBIE,
JNEAYKTUBHBIE, 110 aHAJIOTUH), 1€7IaTh BHIBOJBI U 3aKITIOYCHUS;

yMEHHE TPUMEHSATh B TpOIEcce TMO3HAaHUSA TOHATUS (NIpeIMETHbIE U MeTamlpeaMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMble B XUMHH, MPEOOPa30BhIBaTh HIMPOKO NMPUMEHSIEMbIC B
XUMHH MOJIEIbHBIE TPEACTABICHUS — XUMHUYECKHH 3HaK (CMMBOJ 3JE€MEHTa), XuMHUdeckas Gopmyrna u
ypaBHEHHE XUMUYECKOW peakluu — TMpU PEHICHUH Y4YeOHO-TIO3HABATENBHBIX 3a7a4, C Y4YETOM ITHX
MOJIETIbHBIX TIPEJICTABICHUN BBISBIATh U XapaKTePU30BaTh CYIIECTBEHHbIE TPU3HAKU N3YYa€MbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M XHUMHUYECKUX pEeaKIii, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIEICTBEHHBIE CBS3H U MIPOTUBOPEUHS B H3yUaEeMBIX MPOIECCaX U SIBICHUAX.

Ba3zoBble uccienoBarebckme 1eiCTBUS:

YMEHHE HCII0JIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA IMO3HAHUSA, a TaKXKe B
KaueCTBE OCHOBBI JIsI (DOPMHUPOBAHWSI TUTIOTE3BI TIO MTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYIKICHHIA,

MPUOOpPETEHUE OMbITa MO TUIAHWPOBAHUIO, OPTAaHU3AIUY U TIPOBEACHUIO YUEHUYECKUX dKCIIEPUMEHTOB,
yMeHHE HaOII0IaTh 32 XOJJOM MpOIlecca, CAMOCTOATENBHO MPOTHO3UPOBATh €T0 Pe3yibTaT, (GopMyIupoBaTh
0000IIeHNsT ¥ BBIBOABI MO pe3ysibTaTaM MPOBEAEHHOTO OIMbITA, HMCCIEAOBAaHUS, COCTaBIATh OTYET O
MpoJieTaHHOM padoTe.

Pab6ora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh U WHTEPIPETHPOBATH WH(OPMAIMIO PA3IUIHBIX BUIOB U (hopm
MPEJICTABICHUS, TOTy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-TOMYJISIpHAs JUTepaTypa XHUMHUYECKOTO
COJIep>KaHus, CIPaBOYHBIC IMOCOOUSs, pecypchl MHTepHeTa), KPUTHYECKH OICHUBATh NMPOTHBOPEUYHBYIO M
HEJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TPHUMCHSTH pA3JIMYHBIE METOABl M 3alpOChl TMPH TOWCKE W OTOOpe HWH(GOpMANUU W
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIAMMBIX JJSi BBIMOJTHEHHS Y4YeOHBIX U TO3HABATENbHBIX 3a/a4
OTIpeIeNIEHHOTO TUTIA, MPUOOPETEHUE OTBITA B 00JIACTH MCIIOIH30BaHMS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIl, OBIAJCHHE KyJIbTypOl aKTUBHOTO HCIIOJIb30BAHUSA PA3IUYHBIX TOHUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpPATh ONTUMAIBHYIO (QOpMY TMpeacTaBiIcHHUs HHPOpPMAIMH H WILTIOCTPUPOBATH
peliaeMble  3a7auyd  HECIOXKHBIMH CXEMaMM, JuarpamMmamu, JIpyrumu ¢opmMamMu Trpaduku H  HX
KOMOMHAIIHSIMH;

yMEHHE HCIIONb30BaTh U aHAIM3UPOBATH B Mpollecce Y4eOHON M MCCIeI0BaTENbCKONW JeSTeNbHOCTH
WHGOPMAIIMI0O O BIMSHUH TPOMBINUICHHOCTH, CEJIBCKOTO XO3SiCTBA W TPAHCIOPTa HA COCTOSHUE
OKpY>Karollel MpUpOTHON Cpebl.

KoMmyHnKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

yYMEHHS 3aJaBaTh BOMPOCH! (B X0l AUaliora U (WJIHM) TUCKYCCHH) IO CYIIECTBY OOCYX IaeMON TEMBI,
(bOopMyJIUPOBATH CBOM MPEIOKECHUS OTHOCUTEIILHO BBIITOJIHEHUS TIPEIOKCHHOMN 3a1a4u;

YMEHHUS TPEJCTABIATh IMOJNyYeHHbIE pE3yJNbTaThl IO3HABATEIBHOW MESITENBHOCTH B YCTHBIX H
MACbMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTALUI0 PpPe3yJbTAaTOB BBHIMOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHOM PabOTHI 1O UCCIIEOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTa);

YMEHUS YYEOHOro COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IO3HABaTEIbHOM W
HCCIIEIOBATENILCKON JIEITEIbHOCTH TpPHU PEIICHUHM BO3HUKAIOIIMX MpoOJieM Ha OCHOBE Yué€Ta OO0IUX



MHTEPECOB U COIJIACOBAHUS MO3ULUHN (00CYXIeHUsI, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUIL, ONpe/ielIeHne KpUTEPUEB 10 OLIEHKE KaueCTBa BBIIIOJIHEHHOW PabOThI U IpyTHe).

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1efiCTBUSA:

YMEHHE CaMOCTOSITENIBHO  ONpPENEsATh LEIM  JEATEIBHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBaTb M IIPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESITENBbHOCTb, BBIOMpATh Hanbosee
3 deKTHBHBIE CIOCOOBI pElIeHHs Y4YeOHBIX W IMO3HABATENbHBIX 3aJ[ad, CAMOCTOATENBHO COCTaBIATH HIIU
KOPPEKTUPOBATh IPEMIOKEHHBI QJITOPUTM JIEUCTBUM IIPU BBINOJHEHUM 3aJaHUN C YYETOM IOJIy4ECHUS
HOBBIX 3HaHUH 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEaKLHUAX, OLICHUBATh COOTBETCTBHE IMOTYyYEHHOTO
pe3ysbTaTa 3asBJICHHOM II€JIM, yMEHHME MHCIIONb30BaTh M AHAIW3HPOBATh KOHTEKCTHI, IIpe/jaracMble B
YCIIOBUU 3aJaHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB IO OCBOCHHUIO O0S3aTENBHOIO COJEp)KAaHUS, YCTaHOBJIEHHOTO
naHHOW (enepanbHON pabodel MPOrpaMMOl, BBIICISIOT: OCBOCHHBIC OOYYAIONIMMUCS HAy4YHBIC 3HAHUS,
YMEHHUs U CIIOCOOBI AEHCTBHM, crieruduueckue s NpeAMEeTHON 001acTu «XUMHUsA», BUJIbI 1ESTEIBHOCTH 110
MOJTYYSHHIO HOBOT'O 3HAHMUSI, €0 UHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTyalUsX.

K xoHmy oOyuenus B 8 KJjiacce mpeaMeTHBIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI OTpPaKaTh
c(OPMHUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUH:

® pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKHMX IIOHATHUH: aTOM, MOJIEKYJA, XUMHUYECKUH 3JIEMEHT,
MIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOJHAs W HEOJHOPOAHAs), BaJIEHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAsi M MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasl JOJS XMMHMYECKOTO JJIEMEHTAa B COCAMHEHHMH, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa,
OCHOBAHHUE, COJIb, JJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKHUCIEHMS, XHMHYECKas peaklus,
KJIacCU(pUKalMsl pPEaKIHi: peakluu COEAUHEHUS, PEaKIUH pa3jIOXKEeHHs, Peaklud 3aMEIleHHUs,
peakiu oOMEHa, 3K30- M JHAOTEPMHUECKUE PEaKIMU, TEIUIOBOM A QEeKT peakiyu, siApo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOHTalb, pajuyCc aToMa, XMMHUYEcKas CBs3b, MOJIIpHAs U
HENoJIsIpHasl KOBAJIEHTHAsl CBsA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHWOH, PAacTBOp, MaccoBas IO
BemiecTBa (MPOICHTHAs KOHIIEHTPAIlUs) B pacTBOPE;

® MJUIFOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMMHMYECKHX IOHATHM M IPUMEHATH 3TH IOHATHA IIPH
OINHMCAaHUU BEIECTB U UX MPEBPALLEHUN;

® UCMONB30BAaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJeHUS (OpMyJ BEIIECTB M ypaBHEHHM
XUMHUYECKHUX PEaKIIMi;

® OMpeneNniaTh BaJEHTHOCTb aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHMSAX, CTEIEHb OKUCIICHUS
9JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPUHAAJIEKHOCTh BEIIECTB K OINpPENIeNIEHHOMY KIJAcCy
COeAMHEHUH 1o (GopMyniam, B XUMHYECKOW CBsI3U (KOBAJCHTHAs W MOHHAsI) B HEOPTAaHUYECKHUX
COEIMHEHUSX;

e packpsiBath cMmblca llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAaTh NOHUMAaHUE
MEePUOANYECKON 3aBUCHMOCTH CBONCTB XHMMHUYECKHMX JJIEMEHTOB OT MX IIOJIOKEHUS B
Ileproanueckoil cucreMe, 3aKOHOB COXpPAHEHHsSI MAcChl BELECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOraapo;

® ONUCBIBATH M XapaKTepU3oBaTh TaOMMuHyr0 ¢opmy Ilepruoguueckoil CHCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3inyaTh MOHATHS «rjaBHas noAarpynna (A-rpymmna)» u «mnodounas noarpynna (b-
rpymnmna)», Majible U OOJIbIINE MEPUOJIbl, COOTHOCUTh 00O3HAYEHUS, KOTOPbIE UMEIOTCA B TaOnuLe
«Ilepmoanueckas cucrema xumuyeckux »dyemeHToB JI. WM. MeHneneeBa» C  4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsA] sapa, o0lee Ynucio
AJIEKTPOHOB U PACIIPEAEICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

® KJaccU(UIMPOBATH XUMHUECKUE DIIEMEHTHI, HEOPTaHWYECKHIE BEIIECTBA, XUMHUECKUE pPEeakuu (110
YHCITY ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY 3P HEKTY);

® XapakTepu3oBaThb (ONMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MIOATBEPK1asl ONHMCAHUE NMPUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIHMX XUMHUYECKUX
peaKuuii;

® [IPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOI'O COCTAaBa, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBHUSX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacChl BELIECTB, MACCOBYHO JOJIIO
XMMHYECKOr0 3JIeMEHTa 10 (QOopMysie COEAMHEHMs, MAacCOBYIO JIOJII0 BEIIECTBA B pacTBOpE,
IIPOBOAMTDH PAcUETHI [0 YPaBHEHUIO XUMUYECKON peaKIuy;



IPUMEHATh OCHOBHBIE OIEpalMd MBICIUTEIbHON AEATENbHOCTH — aHalIM3 M CHHTE3, CpPAaBHEHHE,
000011IeHHe, CUCTEeMaTH3alNI0, KIACCU(DUKAINIO, BBISIBICHUE MPUYMHHO-CIICCTBEHHBIX CBS3EH —
JUISL U3yYEHUs] CBOMCTB BEILIECTB M XUMHUUECKUX PEaKIHii, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— HaOJI0ZIeHNEe, U3MEPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasibHbIM U MBICICHHBIN);

ClIeZIOBaTh IIPAaBHUJIAM IOJb30BAHUSA XUMHUYECKOM HOCynoM M 1abopaTOpHBIM 00OpYyJOBaHHEM, a
TAKXKC IMpaBUJIaM 06pameH1/151 C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIUSAMU IO BBIITOJIHCHUIO
7a00paTOPHBIX XHMMHYECKUX OINBITOB IO IOJYYEHUIO M COOMpPAaHUIO Tra3000pa3HBIX BEILIECTB
(BolOpo/la M KHUCIOpOJa), IPUTOTOBIEHUIO PAaCTBOPOB C ONpPENEIEHHONM MaccoBOW Jioyiei
pPacTBOPEHHOIO  BELIECTBA, IUJIAHUPOBATh M TMPOBOAMTH XUMHUECKHE HKCHEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB IIEJIOUEH M KUCIOT C TOMOIIBIO HHAWKATOPOB (JIaKMYC, (heHONIpTaNIeHH,
METHJIOPaHX U JpyTHe).

K xonmy oOyueHust B 9 kJjacce mpeMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)XaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUI DJIEMEHT, aTOM, MOJIEKYJIA, NOH,
KAaTHOH, aHHOH, MIPOCTOE BEIIECTBO, CI0XHOE BEIECTBO, BAJIEHTHOCTD, IEKTPOOTPHUIIATENBLHOCTD,
CTENeHb OKUCIICHUS, XUMHUYECKasi peaKiysi, XMMUYecKas CBs3b, TEIJIOBOH 3((eKT peakuuu, MoJb,
MOJIApHBIA OO0BEM, PacTBOpP, AJIEKTPOJUTHI, HEITEKTPOJIUTHI, IEKTPOIUTHYECKAs IHUCCOLMALINSA,
peakiMy MOHHOTO OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBecHE, OOpaTUMbIE M HeoOpaTHMBbIe
peaKkiuu, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCINUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTaHOBJICHHE, aJUIOTPOMNHUs, aM(pOTEpHOCTh, XUMHUECKasi CBS3b (KOBAJCHTHAs, HOHHAsd,
MeTaJlJIn4ecKasi), KpucTajuinyeckas pemérka, Koppo3usi METaJlIoB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakuuu, npeaenpHo nomycrtumas konuenrpanus 111K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX NOHSITUW M NPUMEHATH 3TU MOHATUS NpU
OIMCAaHUU BELIECTB U UX NPEBPALLEHUM;

UCMOJb30BaTh XUMHMUYECKYI0O CHMBOJMKY JUISI COCTaBieHUS (OpMyJ BeLIECTB M ypaBHEHMH
XUMHYECKUX PEaKIIHil;

ONPEACIATh BAJICHTHOCTh W CTENEHb OKHUCICHUSA XUMHUYECKMX DJJIEMEHTOB B COCIUHECHMAX
pa3IMYHOTO COCTaBa, MPUHAAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIJAacCy COEAMHEHUH IO
¢dbopmynaM, BHUJ XUMHUYECKOH CBs3U (KOBaJEeHTHas, MOHHAs, METaJUIMYecKas) B HEOPraHWYECKUX
COCMHEHUSX, 3apsJ HOHA IO XMMHUYECKOH (opMyie, XapakTep CpelIbl B BOJHBIX pacTBOPax
HEOPraHWYECKNUX COCAVNHEHNMN, TUIl KPUCTAJNIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA,
packpsiBaTh cMbici [lepuonmyeckoro 3axkona /. M. MeHnneneeBa M 1€MOHCTPUPOBATH €ro
MOHMMAaHME: ONKCHIBaTh M XapakTepuszoBaTh TabauuHyto ¢opmy Ilepuonnyeckoit cucTemsl
XMMHUYECKHX DJIEMEHTOB: pasivuaTh MOHATHA «TJaBHas noxarpymmna (A-rpymma)» u «modouHas
noarpynna (b-rpynma)», manble ¥ OosbliMe NEPUOABI, COOTHOCUTh OOO3HAUEHHUs, KOTOpHIE
UMEIOTC B MEPUOJUYECKO TalnMile, ¢ YHCIOBBIMM XapaKTEPHUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00Ilee YUCIIO AJIEKTPOHOB U paclpeesIeHue X Mo
AJIEKTPOHHBIM CJI05IM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U UX
COEIMHEHMH B Mpeenax MajblX MEPUOJIOB U IIaBHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJIacCU(UIUPOBATh XUMUUECKUE IEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMUUECKUE peakuuu (110
YHUCIYy U COCTaBy YYacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 H3MEHEHUIO
CTEINeHeH OKUCIIEHHS] XUMUYECKHX 3JIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBaTh) oOLIME M crneuu(pUYecKue XHUMHUYECKHE CBONCTBA MPOCTBIX U
CIIO)KHBIX BEUIECTB, MOJTBEPKIasi ONMUCaHHE NMPUMEpPaAMU MOJIEKYJSIPHBIX U HOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPABHEHMSI JIEKTPOJIMTUYECKOW AMCCOLMAIMM KHUCIIOT, IEI0YEH U COJeH, NOJHbIE U
COKpaIlléHHbIE YpaBHEHMs pEeaKIUil HMOHHOrO OOMEHa, YpPaBHEHHUS PEaKIMH, MOJITBEPM IAIOLINX
CYILLECTBOBAHHE F€HETUYECKOM CBSI3U MEXK/y BEILIECTBAMH PA3JIMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKIHUI MOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIU;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS
XMMHMYECKHX MPEBPAICHNN B PA3JIMYHBIX YCIOBHSX;

BBIYHCIIATh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BELIECTB, MACCOBYHO JOJIIO
XUMHUYECKOTO 3JIeMeHTa Mo (opMmyse COelMHEHUs, MacCOBYIO JIOJII0 BeLIecTBa B PacTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIUH;



coOJIroIaTh TMpaBHJIa IOJIB30BAHUS XUMHUECKOW IMOCYA0M M 1a00paTOpPHBIM 00OpYyJOBaHHEM, a
TaKXKe TpaBWiIa OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
71a00paTOPHBIX XWMHYECKUX OIBITOB IO TOJYYEHUI0 M COOMpPAHUIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKucioro rasa);

MIPOBOJIUTH PEAKINH, MTOITBEPKIAIONINE KAYECTBEHHBI COCTAB PA3JIMYHBIX BEIICCTB: PACIIO3HABATH
OTIBITHBIM TTyTEM XJIOPUI-, OpOMUJI-, HOTUI-, KapOoHaT-, hocdar-, CUIMKAT-, CyIb(aT-, THIPOKCH/I-
MOHBI, KATHOHBI aMMOHHS U MOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEpAIld MBICIUTEIBHON AEATENbHOCTH — aHalIW3 M CHHTE3, CpaBHEHHE,
000011IeHHe, CUCTEMAaTH3alMI0, BBISBICHUE NPUUYMHHO-CIEACTBEHHBIX CBA3CH — JUIS H3YyYEHUS
CBOWCTB BEIIECTB W XWMHUYECKHX pEaKIUi, eCTECTBEHHO-HAYYHbIC METOJbI ITO3HAHHUA —
HaOJI0IeHNe, H3MEPEHNE, MOJIETTMPOBAHUE, SKCIICPUMEHT (peasIbHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBOo 4acoB
Ne HaumenoBanue pa3aejoB U TeM MPOrpaMMbI K J1eKTpOnHbIE (HHPPOBHIE)
n/n pasi porp Bcero onrpoabubie | IpakTuieckue o0pa3oBaTe/IbHbIE PeCYpPChI
padoThI padoThI

Pasznea 1. IlepBoHayanbHble XUMHYECKHE OHATHUS
11 XuMusi — BaxkHast 00J1aCTh €CTECTBO3HAHUS U MPAKTUYECKOM 5 5 bubnuoreka [IOK

’ NEeATEIILHOCTH YEI0BEKA https://m.edsoo.ru/7f41837¢
1.2 BemecTBa 1 XuMuyeckue peakimu 15 1 2 Eggglj/(ﬁeeﬁ(]i)orﬁﬁ f41837¢

Hroro no paszneny 20

Paznen 2. Baxueiilne npeacTaBuTe/ Il HEOPraHUYeCKUX BelleCTB
2.1 Boznyx. Kucnopoa. [Tonsarue 06 okcumax 6 }]?gggl;l/(r)geeliiasiorﬁﬁ 41837¢
2.2 Bonopoa.llonsitue o kucnorax u consix 8 1 Eggg'?/(;;e;;ioriﬂ 4183 7c
2.3 Bopa. PactBopsl. [Tonsitne 06 ocHOBaHUSAX 5 1 1 }]?ggglj/ﬁeelig)orﬁﬁ f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSUHEHUN 11 1 1 Egg?;ﬁe;jsiorﬁn f11837¢

Uroro no pazgeny 30

Pasznen 3. Hepnonnqecmﬁ/i 3aKOH " HepnounquKaﬂ CUCTEMA XUMHYICCKHUX IJICMCHTOB

OKHCINTEIbHO-BOCCTAHOBUTEILHbIE PCaAKIHH

JI. 1. MenpaeneeBa.

CTpoe}me aTOMOB. XMMHYeCKaA CBS3b.

31 [Tepnoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYIECKUX 7 bu6mmoreka [JOK
snemenToB JI. . Menpaeneea. CTpoeHue atoma https://m.edsoo.ru/7f41837¢c

32 Xumuueckas cBa3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 8 1 bubmmorexa IJOK
https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 15 bubmorexa TIOK
https://m.edsoo.ru/7f41837c¢

PeszepBHoOe Bpemst 3 bubmmorexa TIOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68 4 7




9 KJIACC

KoaunuecTBo yacoB

Ne HaumenoBanue pa3ie/ioB U TEM IPOrpaMMbl K 11 3ﬂeKTp0HHble (IIPI(l)pOB])Ie)
n/n Beero OHTPOJIbHBIC PAKTHYECCKHUE 06pa3OBaTeﬂbele pecypcsi
padoThI padoThI
Pa3nea 1. BeuecTBO H XMMHYeCKHe PeaKIUn
. but6mmoreka [JOK
1.1 | IloBTOpenue u yrioyOiaeHue 3HaHUM OCHOBHBIX pa3JIesioB Kypca 8 Kiacca 5 1 https:/m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX pEaKLU 4 bubmoreia HOK
' https://m.edsoo.ru/7t41a636
but6mmoreka [JOK
1.3 | DnexTponuTHueckas quccouuanus. XUMUUYECKHUEe PEaKkIMK B pacTBOpax 8 1 1 https://m.edsoo.ru/7f41a636
Nroro no pazaeny 17
Pa3nen 2. HemeTanapl M MX coeIMHEHUS
2.1 | O6mas xapakTepucTHKa XuMudeckux 31eMeHToB VIIA-rpynnsl. ["anorenst 4 1 Eﬁgg_?;;;fiﬁgﬁw 412636
29 OO0mmas xapakTepucTHKa XUMUIeCcKuX eMeHTOB VIA-rpynmel. Cepa u eé 6 bubnuorexa [JOK
’ COEIMHEHUS https://m.edsoo.ru/7f41a636
23 OO6mrast XxapaKTepuCTHKa XUMHYECKHUX JIEMEHTOB V A-Tpymiibl. A30T, 7 1 bubmmoreka [JOK
) ocdhop 1 UX COCTMHEHUS https://m.edsoo.ru/7f41a636
P
24 OO0mras xapakTepucTuKa XUMHUECKUX 31eMeHToB [VA-rpynmnel. Yriepona u ] 1 ) bubnuorexa [JOK
) KPEMHHI M UX COCTMHCHHMS https://m.edsoo.ru/7f41a636
Uroro no pazneny 25
Pazgen 3. MeTtaJuibl M HX COeAMHEHMS
. bubnmnoreka [JOK
3.1 | Obmue cBOMCTBAa METAJIJIOB 4 https://m edscl)lo /7412636
3.2 | Baxueliniye MeTamIbl U UX COEIUHEHUS 16 1 2 Egggl;l/ﬁeeliiorﬁﬁ 412636
Hroro no pazneny 20
Paznen 4. XuMus u okpy:kamouias cpeia
bu6nmoreka [JOK
4.1 | BemecTtBa 1 MaTepuaisl B )KU3HH YEJIOBEKA 3 https:/m.edsoo.ru/7f412636
Hroro no pazneny 3
PeszepBHoe Bpems 3 bubmorexa [IOK
P p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KosaunvecTBo yacoB
Ne Tema vpoka K flI:T:e JJIeKTPOHHbIe N (ppoBbIE
n/n yp Bcero OHTPOJIbH | IlpakTiyec y oOpa3oBaTe/ibHbIE pecypchbl
ble padoThl | Kre padoThl | HUS
bubmmorexa [IOK
1 [Ipenmer xumun. Ponp XuMuu B )KM3HU YeJIOBEKA. Tella v BEIECTBA 1 https://m.edsoo.rw/f0d2 10c
2 [TonsiTue 0 MeToax MO3HAHUS B XUMUU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227¢
3 [IpakTuueckas pabora Ne 1 «IIpaBuiia paGoTsl B 1abopaTopuu U 1 bubmuoteka [{IOK
npuéMbl 00paleHus ¢ J1ab0paTOPHBIM 000PYI0BAaHHEM https://m.edsoo.ru/ff0d23dc
4 YucTteie BemecTBa 1 cMecH. CIocoObI pa3ieiieHus: cMecei 1 Bubmuorexa LJOK
) https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckas padota Ne 2 «Paznenenue cmeceit (Ha mpuMepe OUYUCTKH 1 bubnuorexa [JOK
MIOBAPEHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIbI 1 bubmorexa [IOK
Y https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [JOK
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB 1 https:/m.edsoo.ru/f0d2bes
bubmuorexa [JOK
8 IIpocTsle U CIIOXKHBIE BELIECTBA 1 https:/m.edsoo.ru/f0d2a6e
bubnmoreka [IOK
0 ATOMHO-MOIIEKYJIAPHOE yHeHHE ! https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYECKas popmyIa. 1 bubmuorexa [JOK
BaJleHTHOCTh aTOMOB XUMHUYECKHX JIECMEHTOB https://m.edsoo.ru/ff0d2eae
bubmuorexa [JOK
11 OTtHocuTenbHas aToMHast Macca. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca 1 https://m.edsoo.ru/ff0d323c
bu6mmoreka [IOK
12 MaccoBast 7011 XUMHYECKOIr0 dJIEMEHTAa B COEAUHEHUN 1 https:/m.edsoo.ru/f0d350c
13 KomuuectBo BemectBa. Mosb. Mossipaas Macca 1 Eggf;?;e;ziorﬁ/ 1045230
bu6mmorexa [IOK
14 Pu3nyecKre U XUMAYECKUE SBICHUS. XUMUYECKasl pEeaKIys 1 https:/m.edsoo.ru/f0d37fa
15 [Ipu3Haku u ycinoBusi MPOTEKaAHUS XUMUUECKUX PEAKITUN 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d3b88




17 Boruncnenus konmdecTBa, Macchl BELIECTBA 110 YPaBHEHUSIM bubnmnoreka [JOK
XUMHUYECKHUX pEeaKIMi https://m.edsoo.ru/ff0d5708

18 Knaccudukanust XuMuueckux peakiuii (COeTMHEHUS, Pa3JIOKEHUS, bubmuoreka [JOK
3aMeINIeHHs], OOMEHa) https://m.edsoo.ru/ff0d3{34

19 M. B. JlomoHOCOB — yuéHbIi-3HIIHKIONIEAUCT. O000IIeHE U bubnmnorexa [JOK
CHCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/ff0d40c4

20 Kontponbhas padota Nel no teme «BemiecTBa 1 XMMHUUYECKUE PEAKIIHID) bubnnorexka [JOK
https://m.edsoo.ru/ff0d4290

21 Boznyx — cmecs razos. Coctas Bo3nyxa. Kuciaopon — 3neMeHT u bu6muoreka [IOK
npoctoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e

22 duznyeckre U XUMHUYECKHUE CBOICTBa KUCIIOpoAa (peaKIKi OKUCICHHUS, bu6muoreka [{IOK
ropenne). [lonsTue 006 okcumax https://m.edsoo.ru/ff0d4614

23 Crioco0bI MoNTy4eHus: KUCIOPO/ia B JIA0OPATOPUH U MIPOMBIILIIEHHOCTH. bubnmnoreka [JOK
IIpumeHnenne kucnopoia https://m.edsoo.ru/ff0d497a

24 TernnoBo# A3 PEeKT XMMUIECKON peaKIiu, MOHATHE O TEPMOXUMHUYECKOM bubnuoreka [JOK
yYpaBHEHHH, 3K30- ¥ SHAOTEPMHUUECKUX PEAKIHAX https://m.edsoo.ru/ff0d4790

25 TorumBo (HedTh, yroiabs 1 MeTaH). 3arps3HEeHHE BO3yXa, CIIOCOOBI €ro bubmmoreka [IOK
MPEIOTBPALICHUS https://m.edsoo.ru/ff0d4c4a

26 [TpakTrueckas padota Ne 3 o teme «Ilomydenue u cobupanue bubmuorexa [JOK
KHCJIOPOJa, H3YUYCHHE €T0 CBONCTBY» https://m.edsoo.ru/ff0d4ae2

27 Bonopon — anement u npoctoe BemectBo. Haxoxnenue B mpupoe bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

28 du3nYecKre 1 XMMUYECKUe CBOMCTBA Bojlopoa. [Ipumenenue bubnmoreka [IOK
BOJOpOJA https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KUCITOTAX U COJISIX bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

30 CrniocoOblI 1mosryueHHst BOI0po/ia B J1aOOpaTOpUH bubnuoreka [IOK
https://m.edsoo.ru/ff0d4dd0

31 [IpakTuueckas padorta Ne 4 o reme «llomyuenue u cobupanue bubnmnorexa [JOK
BOJIOPOJA, U3YUEHHUE €r0 CBOWCTB) https://m.edsoo.ru/ff0d4{42

32 MossipHblil 00bEM ra30B. 3aK0OH ABOTaJpPO bub6muoreka LIOK
https://m.edsoo.ru/ff0d542e

33 Boruncnenus o0b€Ma, KOIMYECTBA BEIIECTBA I'a3a 110 €ro U3BECTHOMY bubmuoteka [{IOK
KOJINYECTBY BELIECTBA MM 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenust 06bEMOB ra3oB M0 ypaBHEHHIO PEaKIIMK HAa OCHOBE 3aKOHA bubmmoreka [IOK
00BEMHBIX OTHOLLIEHUH ra30B https://m.edsoo.ru/ff0d5708

35 dusnueckre 1 XUMHUUECKHE CBOMCTBA BOJIBI but6mmoreka [{JOK




https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [TorsiTre 06 nHANKATOpPaX bubnuoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 Bopna xak pactBoputens. HacblllieHHbIE U HEHACBIIIIEHHBIE PACTBOPBI. bubmuoteka [JOK
MaccoBas J10Jis1 BEIIECTBA B pACTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTuyeckas padora Ne 5 mo teme «IIpurotoBienue pacTBOpoB C bub6muoreka LIOK
onpenenéHHON MacCOBOM 10J1ei pacTBOPEHHOIO BELIECTBA» https://m.edsoo.ru/ff0d5eba
39 Kontponbras padora No2 o teme «Kucmopoa. Bogopoa. Boga» bubnuorexa [JOK
https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiaccuuKalys, HOMCHKIATypa bubnmoreka [JOK
https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue 1 XuMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnuorexa [JOK
aM(OTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMs: cOCTaB, KJIacCU(PHUKAIN, HOMEHKIATypa bubmmoreka [IOK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMH4YECKHE CBOMCTBA OCHOBaHUM bubnuotexa [JOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, knaccuukaius, HOMEHKIIATypa bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue nu XuMHU4YECKHUE CBOMCTBA KUCTIOT bubmmorexa [JOK
https://m.edsoo.ru/ff0dfee2
46 Counu (cpemHue): HOMEHKIATYPa, CIIOCOOBI TIOTYUYSHUS, XHMUIECCKHE bubmuoreka [JOK
CBOICTBa https://m.edsoo.ru/00ad9474
47 [IpakTuueckas padora Ne 6. Pemienne skcriepuMeHTaNbHBIX 33124 10 bubnmnorexa [JOK
TeMe «OCHOBHBIE KJIACChI HEOPIAHUYECKUX COSAMHEHUN» https://m.edsoo.ru/00ad9b7c
48 ['enernueckas CBsA3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUHN bubnuorexa [JOK
https://m.edsoo.ru/00ad9as0
49 O06o001IeHre U CUCTEMaTU3aIMs 3HAHUIA bubmmoreka [JOK
https://m.edsoo.ru/00ad9cb?2
50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX bubmuoreka [JOK
coeqrHeHnn" https://m.edsoo.ru/00ad9ela
51 ITepBble MOMBITKY KJIACCHU(PUKALINN XUMUUECKUX 3J1eMeHTOB. [loHsTHE O bubmuoreka [IOK
rpynnax CXoAHbIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [lepnonnueckuit 3akoH u [lepuonnueckas cucteMma XMMHUYECKUX bu6muoreka [{IOK
snemenToB JI. 1. Menpaeneena https://m.edsoo.ru/00ada52c
53 [Tepuoapl, rpynIibl, DOATPYIIIBI bubnmnorexa [JOK

https://m.edsoo.ru/00ada52¢c




bubmuorexa [JOK

54 Ctpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tomns 1 https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 00071049€K aTOMOB 31eMeHTOB [lepronnueckoi 1 bubmuoreka [JOK
cuctemsl /[. . Menneneena https://m.edsoo.ru/00adabbc
56 XapakTepucTUKa XUMHUYECKOT0 AJIEMEHTA 10 €T0 MOJI0KEHHUIO B 1 bubnuoreka [JOK
Ilepuognueckoit cucreme J1. . Menneneena https://m.edsoo.ru/00ada824
57 3navenue [lepuoauveckoro 3aKkoHa Jijisl pa3BUTHSI HAYKH U MPAKTHKU. J]. 1 bubmuoreka [JOK
N. MenpneneeB — yu€Hbli, €1aror U rpakJaHuH https://m.edsoo.ru/00ada96¢e
58 OJIeKTPOOTPUIATEIBHOCTh AaTOMOB XUMHUYECKHUX DIIEMEHTOB 1 Bubmorexa LIOK
POOTpHI https://m.edsoo.ru/00adaab8
but6mmoreka [{OK
>9 Vonmas XummecKas CBise 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHas mojisipHass XUMHYECKas CBI3b 1 Bubmiorexa LIOK
P https://m.edsoo.ru/00adaab8
61 KosanenTHas HenoJisipHas XuUMHU4UecKas CBSI3b 1 Eubmorexa LOK
p https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenen okuCaCHMs I https://m.edsoo.ru/00adae28
63 OKHUCIUTEIBHO-BOCCTAaHOBUTENBHEIE PEAKIIUU 1 Brbmiorexa [JOK
peakdl https://m.edso00.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIU 1 Bubmorexa ITOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue atoma. XUMHUYECKast 1 bubmorexa [JOK
CBSI3bY» https://m.edsoo.ru/00adb486
. . bubmuorexa [JOK
66 Pezepublil ypok. O0001IeHne 1 cucTeMaTH3anus 3HaHUH 1 https://m. edsoo.ru/00adb33c
. . bubmuoreka [JOK
67 PesepBubIil ypok. O6001IEHHE M cCCTeMaTH3alHsl 3HAHUT 1 https://m.edsoo.ru/00ad9cb2
. . bubmuoteka [JOK
68 PesepBHbIil ypok. O000IICHNE U CHCTeMAaTH3allus 3HAHUN 1 htts-//m.edsoo.ru/f0d61c6
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9 KVIACC

Koan4gecTBO 4acosB JlaTa
Ne Tema vDoKa K I v DJIeKTpOHHbIe Hu(poBbIe
n/n yp Bcero OHTPOJILH paKTHiec y oOpa3oBaTe/ibHbIE pecypchl
ble pa0doThl | Kie padoThbl | €HUs
1 Ilepnonnueckuii 3akoH. [lepuonnueckas cucremMa XUMHYECKUX 1 bubnuoreka [JOK
snemenToB JI. Y. Menaeneena https://m.edsoo.ru/00adb59¢e
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX JIEMEHTOB bubnmnoreka [JOK
2 N 1
NEPBBIX TPEX NEPUOOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 bubmorexa [IOK
1 yP p B https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOW CBSI3M U THUITBI KPUCTAIUTHYECKHUX PEIIETOK 1 bubmotexa [IOK
! P P https://m.edsoo.ru/00adbac6
5 Kontponbnas padora Nel o teme «IloBTOpenue u yriyoienue 3HaHUI 1 1
OCHOBHBIX Pa3elioB Kypca 8 Kiiaccay
6 Knaccudukanus XuMHUYECKUX pEakuii 0 Pa3IMYHBIM MTPU3HAKAM 1 bubmorera [IOK
H pearl P P https://m.edsoo.ru/00adbcb0
7 [TonsTre 0 cCKOPOCTH XUMUYECKOU peakiiuu. [[oHsTHEe 0 TOMOT€HHBIX U 1 bubmuotexa [JOK
TeTePOreHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a
3 [TonsaTne 0 xuMuueckoMm paBHOBecHH. DAKTOPBI, BIUAIOLINE HA 1 bubmuorexa [IOK
CKOPOCTh XUMHUYECKOW PEAKIIMH M MOJI0KEHUE XUMHUIECKOTO PAaBHOBECHUS https://m.edsoo.ru/00adc28¢
9 OKHCITUTETEHO-BOCCTAHOBHTEIHHBIC PEAKITHH 1 bubmorexa HOK
peaKtl https://m.edsoo.ru/00adcade
Teopus anexTpoauTHueckoi nucconuanuu. CuiabHbIe U ciladble bubnnorexa [IOK
10 1
AJICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 NouHble ypaBHEHUS peaKkuid 1 bubmotexa [IOK
P peaid https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUH B CBETE TMPEACTABICHUH 00 bubnnorexa [IOK
12 . 1
AIEKTPOJIUTUYECKON TUCCOLUAIINU https://m.edsoo.ru/00add5d8
XUMUYECKUE CBOWCTBA COJIEH B CBETE MPEACTaBICHUI 00 bu6mmoreka [JOK
13 - 1
AJICKTPOJIUTUYECKON JUCCOIMAIIIHI https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruapoIu3e coen 1 bubmmorexa IIOK
/P https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 O06o01eHre 1 cucTeMaTr3alus 3HaHUK 1
B H https://m.edsoo.ru/00addd12
bu6mmoreka [IOK
16 [IpakTrueckas padorta Ne 1. «PeleHre SKCIEpUMEHTAIBHBIX 3314 1 1
P P P ! https://m.edsoo.ru/00addbfa
17 KoHnTtponbHas padota No2 1o TeMe « DNeKTpOTMTHYECKAs TUCCOIUAIIHSL. 1 1 bu6mmoreka [IOK




XHMHUYECKUE PEaKLIK B PaCTBOpax»

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

18 OO01as xapakTepuCcTHKa rajJoreHoB. XMMUYECKHE CBOMCTBA Ha IpUMeEpe bubnnorexa [IOK
XJIOpa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHast KUCIOTa, XMMUYECKHE CBOMCTBA, MOJIyYEHHE, bubnmnoreka [JOK
MpUMEHEHNE https://m.edsoo.ru/00adel04
20 [TpakTuueckas padorta Ne 2 o reme «llonyyeHue consiHON KUCIIOTHI, bubnuoreka [IOK
M3y4YeHUe €€ CBONCTB» https://m.edsoo.ru/00ade348
21 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIU, €ClId OJTUH U3 bubnmnorexa [JOK
peareHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
22 O61mas xapakTepucTuka 3JeMeHTOB VIA-rpynbl bubnuoreka [IOK
https://m.edsoo.ru/00ade64a
23 AnnorponHsle Moaudukanuu cepsl. Haxoxaenue cepsl u eé bubnuoreka LIOK
COCIMHEHMH B IpHpoie. XMMHUYECKHUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBoaopon, cTpoeHue, GU3ndecKkrue 1 XUMUIECKHEe CBONCTBA bubmuorexa [JOK
https://m.edsoo.ru/00ade802
25 Oxcunsl cepol. CepHas KHCIOTa, GU3HMYECKUE U XUMUYECKHE CBOWCTBA, bubnmorexa [JOK
MIPUMEHEHNE https://m.edsoo.ru/00adea28
26 XHUMHYECKUE PEAKITNH, JISKAIUE B OCHOBE MPOMBIIIIEHHOTO CItoco0a bu6mmoreka [IOK
HOJYYEHHUsI CEPHOU KUCIOTH. XUMHUYECKOE 3arpsA3HEHUE OKPYKArOIIeH https://m.edsoo.ru/00adec8a
CpeJibl COeTMHEHUSIMU CePbI
27 Brrunciienre MaccoBOM 101U BBIX0/1a MMPOYKTA peaKkuu bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepucTrKa 3J1IeMeHTOB V A-rpynribl. A30T, bub6mmoreka [{OK
pacnpocTpaHeHue B MPUPoJie, GU3HIESCKUE M XUMHUECKHE CBOMCTBA https://m.edsoo.ru/00adeeab
29 AMMHUak, ero Gpu3NYecKrue 1 XUMUYECKIE CBOMCTBA, MOTYYCHHE U bu6mmoreka [JOK
IPUMEHEHNE https://m.edsoo.ru/00adf004
30 [Tpaxtuyeckast padora Ne 3 o teme «IlonmydeHne aMmmuaka, U3ydeHnue bubnnorexa [IOK
€ro CBOWCTBY https://m.edsoo.ru/00adf180
31 A3OTHAas KUCOTa, €€ (PU3NUecKre U XUMUYECKUE CBOWCTBA bu6mmoreka [JOK
https://m.edsoo.ru/00adf306
32 Hcrionb30BaHnE HATPATOB U COJIEH aMMOHHS B KA4€CTBE MUHEPAJIbHBIX bubnuoreka [IOK
yaoopenuit. XuMHUYeCKOe 3arpsi3HeHNE OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/00adf518
COCTMHCHISIMU 230Ta
33 ®docdop. Oxcun pochopa (V) u pochopnas kucnora, puznueckue u bubmuotexa [JOK
XMMHUYECKHE CBOMCTBA, IOJIYYEHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATBHBIX YI0OPESHU. bubnmoreka [JOK

3arpsizHeHue NpUpoaHON cpebl pochaTamu

https://m.edsoo.ru/00adfc20




35 Yriepon, pacpocTpaHeHue B MpUpoe, GU3Ndeckne 1 XUMHISCKUE bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux (pusndeckre u XMMHUYECKHUe CBOMCTBA. bubmuoreka [IOK

36
DKoJoruueckue npodiemMsl, CBsi3aHHbIE ¢ OKcHuioM yriepoaa (1V) https://m.edsoo.ru/00adfebe

37 VYronpHas KUCI0Ta U €€ CON bubmmorexa HOK

https://m.edsoo.ru/00ae006¢

38 [IpakTuyeckas padora Ne 4 o teme "llonydyeHue yriaeKucioro rasa. bubnuoreka [IOK
KauecTtBeHHast peakuius Ha KapOoHaT-HOH" https://m.edsoo.ru/00ae027¢

39 [TepBoHayasibHbIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O bubnuoreka [IOK
COEIMHEHMSIX YIJIEpOaa https://m.edsoo.ru/00ae054¢

40 KpeMauii u ero coequHeHUS bubmiorexa LIOK

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

41 [IpakTuueckas padota Ne 5. Pemenue skcriepuMeHTaNBHBIX 33]1a4 110 bubmuorexa [JOK
TeMe «BakHel e HeMeTaJuTbl ¥ UX COSTUHEHUS) https://m.eds0o.ru/00ae0bf2
KonTtponsHas padora Ne3 o reme «BaxHelme HeMeTaIbl U UX bubnuorexa [IOK

42
COEIMHEHUS» https://m.edso0.ru/00ae0el 8
OO6mas xapakTepucTuKa ec AJIEMEHTOB — METAJIIOB.

1as XapaKTePHCTHKa XUMUMECKAX JIEMEHTOB — METAJlIoB. Bubsmorexa [IOK

43 Mertamnuueckasi CBA3b U METAUIMYECKAsI KPUCTAITMYECKast PEIIETKA.

. https://m.edsoo.ru/00ael103e
Du3nyecKre CBOMCTBA METAIIIOB

44 XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI PSiJT bubmuorexa [JOK
HANPSOKEHUN METAJUIOB https://m.edsoo.ru/00ael 156

15 | Qo oo nonyses werion Con Bmcsomano Bunionsa LOK
yP PCAKIUH, a p Aep https://m.edsoo.ru/00ael 156
IpPUMECH

46 IIoHsaTHE O KOPPO3UH METAJIOB bubmmorexa [TOK

PP https://m.edsoo.ru/00ael278
bubmuoreka [{OK

47 €eJ10 € MeTall
[lenounsie meraet https://m.edsoo.ru/00ael14b2

48 OKcHUIBI M THAPOKCHUIBI HATPUS U KaJIUsI bubmorexa HOK

A /P ! P https://m.edsoo.ru/00ae14b2

49 [llenouno3eMenbHBIE METAJIbI — KaJIbIMA M MarHUi bubmorexa LIOK

H https://m.edsoo.ru/00ael Se8
50 Baxneiimye coeMHCHNS KaIbIIH bubmmorexa IIOK
! ! https://m.edsoo.ru/00ael5e8
51 O0001IeHre U cucTeEMaTU3alus 3HAHUH
. " bubmuotexa [JOK
52 JKéctkocTh BOMIBI M CIOCOOBI €€ YCTPAHEHHS 1

https://m.edsoo0.ru/00ac1886




[IpakTryeckast padora Ne 6 o Teme "JKECTKOCTH BOJIBI M METOIBI €€ bubnnorexa [IOK
53 " 1
yCTpaHEHUS https://m.edsoo.ru/00aelae8
. bubmuoreka [IOK
>4 AJIOMUHUT ! https://m.edsoo.ru/00aelc64
. bu6mmoreka [IOK
55 AmMoTepHbIe CBOWCTBA OKCHIA U THUIPOKCHIA 1 https:/m.edsoo.ruw/00ac] c64
bu6mmoreka [JOK
>6 Keneso ! https://m.edsoo.ru/00ae1d86
bubmnoreka [JOK
57 Oxkcupl, Tusipokcusl u conu xxenesa (II) u xenesza (I11) 1 https:/m.edsoo.ruw/00ae35¢e6
58 0O0001IeHre U cucTeMaTU3alus 3HaHUI 1
[TpakTrueckas padota Ne 7. Pemenue skcriepuMeHTaNbHBIX 33]1a4 110 bubmuorexa [JOK
59 . 1
TeMe « BaykHeHIne MeTauIbl M X COCAMHCHUS) https://m.edsoo.ru/00ae3de8
60 | pearenron nan » WG naw conepT MpeGH Butaicronis | Bumorexa LIOK
p B A AeP p ’ https://m.edsoo.ru/00ael1750
MAaCCOBOM JOJIH BBIXOJIa MPOIYKTA PEAKIIHH
61 O000I11IeHE U CUCTEMATH3AIUS 3HAHUH 1
62 KoHnTtponbHas padora Ne4 o teme «BakHelIne MeTauIbl U UX 1
COCTMHCHHMSI
63 BemiecTBa u Matepualbl B HOBCEHEBHOM KU3HU YEJIOBEKA 1 bubnmorexa [TOK
B p A https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI 1 bubmmoreral [OK
p Py HieH cped https://m.edsoo.ru/00ae4270
65 Poabp XMMHUH B peIIEHUH SKOJOTHYSCKHUX TTPOOIEM 1 bubmmorexa HOK
P P https://m.edsoo.ru/00ae4270
. . bubmuoreka [JOK
66 PesepBHbIil ypok. O60011ICHIE ¥ CHCTeMaTH3allus 3HAaHUH 1 https://m.edsoo.ru/00ae0d0a
. . bu6mmoreka [IOK
67 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1 htps://m. edsoo.ru/00adb33c
. . bubmuoreka [JOK
68 PesepBHbIil ypok. O600I1ICHIE M CHCTeMaTH3alus 3HAHUH 1 https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




YUYEBHO-METOANYECKOE OBECINHEYEHUE OBPA30BATEJIBHOI'O MPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
1. Xumus. 8 kinacc. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
2. Xumus. 8 knacc: padouast rerpans k yueonuky O.C. ['abpuensn, C.A. Cnanko.— M.: IIpocBernieHue,
2020.
3. Xumus. 9 knace. Yueonuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. CinagkoB).
4. Xumus. 9 kiacc: pabouas rerpanb k yueoHuky O.C. I'abpuensH, C.A. CnaakoB. — 2-¢ U3/1., CTEPEOTHII.
— M.: IIpocsenienue, 2020
METOANUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJIA
1. Xumus. [IpumepHbie paboune nmporpaMmel. [Ipenmernast muaus yaeonunkoB O. C. ['abpuensna, 1. T
Octpoymoga, C. A. CrnagkoBa. 8—9 xiacchl : yue0. mocobue ams odrmeoopaszosar. opranusanuii / O. C.
lNabpuensu, C. A. CnagkoB — M. : [Ipocsemenue, 2019. (OnekTponHas ¢popma)
2. Iloypounsie pazpabotku o xumuu Kk YMK O.C.I'abpuensna. 8 knacc (H.IL. Tpoery0oga).
3. Xumus. 8 knace. YueOnuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. CnankoB).
4. Xumus. 8 kiacc: pabouast Tetpanp k yueouuky O.C. I'abpuensn, C.A. Cnanko.— M.: [Ipocsemienue,
2020.
5. Xumus. 9 knacc. Yueonuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. CiaakoB).
6. Xumus. 9 kiacc: pabodas terpanas k yueOnuky O.C. I'abpuensn, C.A. CrnagkoB.— M.: [IpocBemenue,
2019.
7. Xumus. 9 xijacc: TeTpaap As J1aOOpAaTOPHBIX OMBITOB M MpakThdeckux pabor k ydyeOnuky O.C.
labpuensin, C.A. CnagkoB. — 3-e usg., crepeorurt. — M.: JIpoda, 2014.
8. Xumus. 3ala4yHUK C «IIOMOIIHUKOM». 8 — 9 KJIacChl: MOCOOUE [Tl ydalmxces o0uieo0p.yupexieHut /
H.H. I'apa, H.N.I'abpyceBa.- 4-¢ uza. — M.: [Ipocsemienue, 2013.
9. KoHTpomnpHbie U caMocTOsATeNbHBIE PaboThl o XuMuu K yueOHuky O.C.I'abpuensna. Xumus. 8 kiacc /
H.C.ITaBnoga. — 3-e uza., nepepad. U gomn. — M.: Dx3amen, 2015.
10. KoHTposibHBIE W caMOCTOATENbHbIE PaboThl Mo xumuu K ydeOHuky O.C.I'abpuensna. Xumus. 9
knacc / H.C.ITaBnoBa. — 2-¢ u3., nepepad. U non. — M.: Dx3ameH, 2015.
9. Xumus: ypoku B 8 kimacce : nmocooue mansg yuurens / H. H. 'apa. — 2-e u3n., mepepad. — M.:
[Ipocremenue, 2014. (OnexrponHas popma)
10. Imarnoctuyeckue padbotel. Xumus. 9 kiace. ®I'OC H. C. ITaBmosa. M.: Ok3amen, 2017.
11. Xumus. lunaktuueckuii MaTtepuan. 8 — 9 Kiaccel: MOCOOUE IS yUHUTeNeH o0meoopas. yapexkieHuit /
A. M. Pageukuii. — 3-e uza.- M.: IIpocsenienune, 2011.
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
https://m.edsoo.ru
https://www.yaklass.ru/
https://uchi.ru



