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l. MHNOACHUTEJIbHASA 3AIINCKA

B 2024-2025 yuebHOM Troay pa3pabOoTKa OCHOBHBIX OOpa30BaTENIbHBIX IPOrpPaAMM
OCYIIECTBIISICTCS B COOTBETCTBUH CO CJICAYIOIIMMU OCHOBHBIMU (he/IepaIbHBIMU HOPMAaTUBHBIMU
Y METOJINICCKIUMH JIOKyMECHTaAMHU:
1.  3akon 06 o6pazoBanuu Ne 273-D3.
2. 3akoH oT 06.10.2023 Ne 12-P3 «O6 obpazoanuu B Jonenkoit HaponHoi PecryOmmke»
(ITpunst ITocranosnennem Hapoanoro Coera 5 oxtsi0pst 2023 rona).
3. Oenepanpubiii 3ak0oH oT  19.12.2023 Ne 618-®3 «O BHeceHMH W3MEHEHHUU B
®denepanpHblit 3ak0H «O06 oOpa3zoBanun B Poccuiickoit deneparum.
4, Oenepanpubiii 3ak0oH 0T 04.08.2023 Ne 479-03 «O BHeceHWH W3MEHEHUM B
®denepanpHblil 3ak0H «O06 oOpa3zoBanuu B Poccuiickoit deneparum.
5.  Tlpuka3z MununcrepcrBa mpocsetnenus Poccuiickoit ®emepanmu ot 31.05.2021 Ne 287
«O06 yTBepxkAeHUH (heaepalbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO
obmero oopazoBanus» (3apeructpuponan 05.07.2021 Ne 64101)
6. [Ipuka3z MunucrepcrBa npocsemenns Poccniickoit @enepannn ot 18.05.2023 Ne 370
«O6 yrBepxkaeHun (QenepanbHON 00pa30BaTENBHOM MPOTPaMMBI  OCHOBHOTO  OOIIEro
obpazoBanus» (3apeructpupoBas 12.07.2023 Ne 74223).
7. [Ipuka3z Munnpocsemenust Poccun ot 22.01.2024 Ne 31 «O BHeceHMM H3MEHEHUU B
HEKOTOpBIE TpuKa3zbl MwuHHCTepcTBa 0Opa3oBaHusi W Hayku Poccuiickoir ®denmeparuu u
MunucrepctBa mpocBemeHus Poccuiickoit  ®Depepanmm, Kacarommecs — (eaepaibHbIX
rOCYJapCTBEHHBIX 0O0pa30BaTEIbHBIX CTAaHAAPTOB HAYAJILHOTO OOIIero oOpa3oBaHUs W
OCHOBHOTO OOITIEr0 00pa30BaHU.
8. [Tpuka3z Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsnka
OpraHM3ali M  OCYILECTBJICHHS  0Opa3oBaTeIbHOM  JEATENIbHOCTH IO  OCHOBHBIM
00111€00pa3oBaTeIbHBIM ITPOrpaMMaM - 00pa30BaTEIbHBIM MPOrpaMMaM HadaJIbHOTO OOIIIEero,
OCHOBHOTO OOIIIETO ¥ CPEIHEro 00IIero 00pa3oBaHMM.
9. [Ipukaz Munnpocsemienuss Poccun ot 21.09.2022 Ne 858 «OO0 yTBepKICHHUH
(benepanbHOro mepeyHsi Y4eOHUKOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO TMpU peaau3aluu
MMEIOIUX TOCYAAPCTBEHHYIO AaKKpEIUTAlUI0 00pa30BaTENbHBIX MPOrpaMM HayaldbHOIO
oOmiero, OCHOBHOrO  o0miero, cpeaHero  oOmiero  00pa3oBaHUS  OpPraHU3ALMSIMU,
OCYILIECTBIISIOUIUMU 00pa30BaTE/IbHYIO ACATEIbHOCTh M YCTAaHOBJICHUS MPEACIBLHOTO CpOKa
MCIOJIb30BAHUS UCKITIOYCHHBIX YUCOHUKOBY.
10. Tlpuka3 Munnpocsemenus Poccun ot 21.02.2024 Nel19 «O BHeceHMH H3MEHEHHIA B
npuitoxkenuss Ne 1 u Ne 2 x Ilpukazy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yrBepxkaeHun OIIY, nomymeHHBIX K HCIOJB30BAHHIO TMPU  pead3alMd  UMEIONINX
TOCY/IapCTBEHHYIO ~ aKKpEIUTAIMi0 00pa30oBaTEeNbHBIX MPOrpaMM HAa4yallbHOTO  OOIIero,
OCHOBHOTO 0O0IIIero, cpeaHero oOmiero o0pa3oBaHUs OpPraHU3AIMSAMH, OCYIIECTBISIIOIIMMHU
00pa3oBaTeNbHYIO JIEATEIBHOCTh M YCTAHOBJICHUS TMPENEIbHOTO CpPOKa MCIOJIh30BaHUS
WCKITIOYCHHBIX YYEOHUKOBY.
11. Tlpuka3 MunucTepcTBa HayKH M BbICHIero oOpas3oBanusi Poccuiickoit ®enepanum,
MunucrepctBa npocsenieHuss Poccuiickoit @enepanuu ot 30.06.2020 Ne 845/369 «O6
yrBepxkaeHun Ilopsiaka  3adera  opraHu3anuei, OCYIIECTBISIOLIEH — 00pa30BaTENbHYIO
NEeATeNbHOCTb, pE3yIbTaTOB OCBOEHHMS OOydYalOUIMMHCS YUeOHBIX IPEIMETOB, KYpCOB,
JTUCHUIUTAH (MOJYJei), MPaKTUKU, JOMOJHUTENBHBIX 00pa30BaTENbHBIX MPOTPAMM B JIPYTHX
OpraHu3aIusIX, OCYIIECTBISIOMNX 00pa30BaTeIbHYIO IS TETbHOCTDY.
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12. Tlpuka3 Munnpocsemenus Poccun 04.10.2023 Ne738 «O6 yrBepkaeHuu (BeaepaibHOro
IIEpEYHsl 3JIEKTPOHHBIX O00pPa30BATEIbHBIX PECYPCOB, AOMYLUIEHHBIX K HCIIOJIB30BAHHUIO IIPU
peanu3ali  HMMEIOMIMX TOCYIAapCTBEHHYIO aKKpPEAWUTAIMI0O 00pa3oBaTEeNbHBIX IMPOrpaMM
HaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0, CPETHETO OOIIETO 00pa30BaHUSDY.

13. TlIpuka3 Munnpocsemienus Poccun ot 03.08.2023 Ne 581 «O BHECEHHH U3MEHEHUS B
OyHKT 13 mopsiika opraHu3allMd M OCYIIECTBJICHUS OOpa30BATEIbHON JEATENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM POTpaMMam - 00pa30BaTEIbHBIM IPOTpaMMaM HauyalbHOIO
o011ero, OCHOBHOTO OOMIIEr0 W cpemHero oomiero oOpa30BaHUs, YTBEPKICHHOTO IMPHKA30M
MUHHUCTEPCTBA MPOCBELICHUS poccuiickoil peneparmm ot 22 mapta 2021 r. N 115»

14. Tlpuka3 Munnpocsemienusi Poccun ot 21.06.23 Ne556 «O BHeceHWH H3MEHEHHH B
npwioxxkenus Ne 1, Ne 2 x mpuxazy Munpocseuienust Poccun ot 21.09.2022 Ne 858 «O06
YTBEPKIACHUM (PefepabHOrO0 MepeyHsl Y4eOHUKOB, JOMYIIEHHBIX K MCIOJIb30BaHUIO IPH
peayiv3allM HMMEIOIIHUX TOCYJapCTBEHHYIO aKKpEeIUTAalMI 00pa30BaTENbHBIX IPOTpamMM
HA4yaJIbHOTO OOILEro, OCHOBHOTO OO0ILEro, cpeaHero oOmiero oOpa3oBaHUs OpraHU3ALMSIMHU,
OCYILIECTBIISIOUIUMU 00pa30BaTEIbHYIO AESITEIbHOCTb, U YCTAaHOBIJIEHUS MPENEIbHOIO CpOKa
MCI0JIb30BAHUS UCKIIIOYEHHBIX YUEOHUKOB.

15. Tlocranosnenue IIpaButensctBa PO ot 11.10.2023 Nel1678 «O6 yTBEepKICHUM MPABUIT
MpUMEHEHHUsI d7eKTpoHHOTO 00yueHus, JJOT mpu peanuzanmuu 00pa3oBaTEILHOTO MPOIIECCa.
16. TlocraHoBinenne I'JTaBHOTO TOCYJIApPCTBEHHOTO CAaHWTAPHOTO Bpada Poccuiickoit
Oeneparm ot 28.09.2020 Ne 28 «O06 yrBepxkaennn canurapHbix npasmn CIT 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYECKHEe TpeOOBaHUSA K OpraHMu3alMsM BOCIHMTAaHUS U OOydeHus,
OTJIbIXa W O3J0pOBJICHUs JeTeil u momoaexu» (BMecte ¢ «CIT 2.4.3648-20. CanutapHbie
MpaBUIIA...»).

17. TlocraHoBnenwe IJaBHOrO TOCYHapCTBEHHOTO CAHHMTApHOrO Bpada PoccHiicKoi
Oenepannn ot 28 sHBaps 2021 1. Ne 2 «O0 yTBEpX ICHUM CAaHUTAPHBIX MPABWJI U HOPM
CanlluH 1.2.3685-21 «I'urueHnueckue HOPMATUBBI M TpeOOBaHUA K OOECIECYCHHIO
0e30macHOCTH ¥ (UJTK) 6€3BPEAHOCTH IS YeJIOBEKa (PaKTOPOB cpeabl OOMTAHUS.

18. TIucemo Munmnpocsemienust Poccuu ot 12.02.2024 Ne03-160 «Pa3bsicHeHHs 110 BOIIpOCaM
OpraHu3ali OO0y4eHHs 10 OCHOBHBIM 00I1e00pa30BaTENbHBIM U JOTOJHUTEIbHBIM
oOlIepa3BUBAIONINM [IpOrpaMMaM il AeTed, HYKJAIOMMXCS B JJUTEILHOM JICYEHUU B
MEJUIIMHCKUX OPTaHU3aIUIX».

19. HudopmanmonHoe mucsMo JlemapraMeHTa rocyJapcTBEHHON MOJMTHKA U yIPABICHUS B
chepe obOmiero obpazoBanusi MwuHHcTepcTBa mpocBemieHus PD ot 22.05.2023 Ne 03-870
«OTBeThI HA TUIIUYHBIE BOMIPOCHI, BO3HUKAIOIINE HA PETHOHAIILHOM, MYHULIUIIATLHOM YPOBHSX
1 ypOBHE 00pa3oBaTenbHOM opranu3aiuu, o BBeaeHun ®OOI».

20. Meroauyeckre peKOMEHIAUH 110 00ECIIEYEHUIO ONITUMHU3ANK y4eOHOM Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pa3paboranubsie DeaepanbHOil ciyx00i Mo HaI30py B chepe
3alUThl MpaB moTpeduteneld u Omaromosyuusi yenoBeka, OBYH «®DenepaibHblii Hay4dHBIN
ueHTp ruruensl uM. O©.d. Ipucmana» PocriotpebHanzopa u ap.).

21. Meroauyeckrne pEKOMEHJIAUK IO OOECIEUEHUIO CaHUTAPHO-IIHIEMHOIOIHIECKIX
TpeOOBaHUN TpHU peanu3alud 00pa30BaTENbHBIX MPOTPAMM C MPUMEHEHHEM 3JIEKTPOHHOTO
o0Oy4eHHs U TUCTAaHLMOHHBIX 00pa3oBaTesbHbIX TexHodoruit (MP 2.4.0330-23 yrB. 29.08.2023
pykoBoauteneM denepanbHON CiyxkObl 10 HaA30py B cepe 3aluThl MpaB mnorpeduteneil u
Omaromnoiyuus yenoBeka, [ maBHbIM caHUTapHBIM BpauoM PD A 1O. [Tonosoit).

22. Tlpuka3z Munnpocsemierust Poccuu ot 19.02.2024 Ne 110 «O BHeceHHWH H3MCHEHHWi B
HEKOTOpbIE TMpuKa3sl Munnpocsemienuss Poccum um  MunuctepcTtBa mnpocsemieHus PO,
Kacaromuecs: (eaepalbHbIX TOCYAapCTBEHHBIX 00pa3oBaTelIbHbIX CTAHAAPTOB OCHOBHOTO
obmiero oo6pazoBanus» [Ipuka3 Munmnpocsemenus Poccun ot 22.01.2024 Ne 31 «O BHeceHuun
U3MEHEHH B HEKOTOpble MpuKa3bl MuHucTepcTBa o0Opa3oBaHuss M Hayku PO u



Munnpocsemenuss Poccun, kacatommecss PI'OC  nHawanmpHOro oOIIEro oOpa3oBaHUS U
OCHOBHOTO 00IIIero 00pa3oBaHUsD.
23. Ilpuxa3 Munnpocsenienus Poccun ot 27.12.2023 Ne 1028 «O BHeceHMH M3MEHEHHI B
HEKOTOphle IpuKa3bl MuHoOpHaykn u MuHnpocsemienus, kacatouecss @I'OC ocHoBHOrO
o011ero o0pa3oBaHus U CPETHETO OOIIETO 0Opa3OBAHUS.
24. Tlpuxa3z Munnpocsenienus Poccun ot 19.03.2024 Ne 171 «O BHeCEHUH U3MEHEHUi B
HEKOTOpble mpuKa3bl MuHucrepcrBa npocsemienus P®, kacaromumecs POIl HavanbHOrO
o0rmiero oOpa3oBaHMs, OCHOBHOTO 00IIEro 00pa3oBaHUs U CPEIHETO 00IIEro 0Opa3oBaHUMy.
25. Tlpuxa3 Munnpocsemenus Poccun ot 01.02.2024 Ne 62 «O BHeceHMH M3MEHEHHMH B
HEKOTOpble  mpuKa3el ~ MwuHnpocBeumienus  Poccum, — kacarommuecss — ¢enepaibHBIX
00pa3zoBaTeNbHBIX MPOrPaMM OCHOBHOTO 00miero oOpa3oBaHHs W CpEeIHEro OOIIero
00pazoBaHUs.
PaGouass nporpamma peajausyercssi Ha OCHOBe Y4eOHO-MeTOAUYECKOIO
KOMILIeKCca

O.C.I'aopuensa, W.I.OcroymoB, C.A.CmagxoB «Xumus» 8 Kiacc: y4eOHHK IS
0011eo0pazoBaTeNbHBIX opranuzanuii. Mocksa «IIpocsemienuey, 2022 rog

HA3BHAYEHUE ITPOI'PAMMBbI

[Iporpamma 1Mo XMMUM Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOW MPOTPaMMBI OCHOBHOTO
obmero ob6pazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Takke Ha OCHOBE QeaepaabHOI
paboyeil mporpaMMbl BOCIIUTAHUSL U C YYETOM KOHUEMIMHU MPEnojaBaHus y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTeNbHbIX opranu3amusax Poccuiickoit denepammm.

[IporpaMma mo XumMuu na€T MpEACTaBIEHUWE O LENsIX, oOmeld cTpareruu oOydeHus,
BOCIIUTAHUS U PAa3BUTHS OOYYaIOIIUMXCSl CpPEACTBAMHM Y4eOHOro MpeIMeTa, yCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE CoJepKaHue, MpelyCMaTpUBaeT paclpeesieHHe ero mo Kjiaccam U
CTPYKTYpUPOBaHHUE 10 pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OIPEIENISIeT KOJINYECTBEHHbBIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP)KAHUSA, PEKOMEHAYeMYI0 IMOCIIe0BaTEIbHOCTh
U3YYEHUS XUMUHU C Y4ETOM MEKIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH Yy4eOHOTO
mpolecca, BO3paCTHBIX 0COOCHHOCTEH 00ydaromuXcsi, OMpeesisieT BO3MOKHOCTU IpeaMeTa st
peannzanuu TpeOOBaHUII K pe3ylbTaTaM OCBOEHHUsSI OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHusl, a Takke TpeOOBaHUI K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YpOBHE Ileliel M3Yy4YeHHsl TMpelIMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JEeSITEeNIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHUSL.

3HaHUE XUMHH CIIY>KUT OCHOBOH Ui POPMHUPOBAHMSI MUPOBO33pEHUS O0YUAIOMIETOCs], €ro
MIpPEJICTaBJICHUI 0 MaTepuaIbHOM €AMHCTBE MUPA, BAYXKHYIO POJIb UTPAIOT (GOpMUpPYyEMble XUMUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIOLIUHU BEIIECTB B MPUPOJIE, O MYTAX
peumieHus THOO0ANbHBIX TPOOJIEM YCTOWYMBOTO pPa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBOI U SKOJIOTUYECKOI O6e30macHOCTH, MpoOIeM 3ApaBOOXPaHEHUSI.

N3yyenue xumuu:

CIIOCOOCTBYET pealu3aliil BO3MOXHOCTEH Jisi camopa3BUTuUs U (OPMHUPOBAHUS
KYJIBTYpPBI JIMYHOCTH, €€ 0011el 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (OPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydaronuxcs,
HAaBBIKOB HMX  CAMOCTOSITENIBHOW  y4eOHOW  JEATeNhbHOCTH, JKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEIHEBHOW J>KU3HHM, TaK U B
npodeccruoHANBHON IeSTENbHOCTH;



3HAKOMHT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIs1a HA €UHCTBO MPUPOIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArloM B (DOPMUPOBAHUU
€CTECTBCHHO--HAYYHOU TPAMOTHOCTH O0YUaIOITUXCS;

CrocoOCTBYeT (OPMUPOBAHHMIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJC, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B OJKOJIOTUYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlaHHBIC HAIpaBJICHUS B OOYUYECHUW XMMHH OOCCICUMBAIOTCS CHCIH(PUKON COMEpKaAHUS
y49e0HOTO TMpeaMeTa, KOTOPBIA SIBJISICTCS TEIAarorudecKd aJalnTHPOBAHHBIM OTPaKCHUEM
0a30B0Oil HAYKH XMMUU Ha OTIPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa3OBaHUS OPHEHTUPOBAH Ha OCBOCHUE
00yJaIONIUMUCS CHCTEMBI TICPBOHAYATBHBIX IMOHSATHI XMMHUH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OT/IETBHBIX 3HAUMMBIX TIOHITHH OPraHUYeCKOU XUMUU.

CTpykTypa coJepKaHHsl MPOTpaMMbl M0 XUMHUHM C(POpMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydenuro. CojaeprkaHHUe CKIAIBIBACTCS M3 CHCTEMBl MOHITHH O XUMUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHUH O XUMHYecKoil peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpTraHM30BaHbI 10 MPUHIMITY TOCJIEI0BATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE
TEOPETUUYECCKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YU€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— IPEJCTaBIEHUN 00 AIEKTPOJUTUUECKON AUCCOIMAIIMM BEIIECTB B PaCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKUA TOJYYCHHBIX H
OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS TOCIEIOBATEIHLHO OT OJHOTO YPOBHS K JPYrOMY,
BBITIOJNIHAA (DYHKIUHM OOBSICHEHHS] W MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U MOJYyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl MO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUUYECKON COCTABJISIONIEH HAy4HOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW HPUPOIBI,
LIEHHOCTHOTO OTHOILIECHHS K HAyYHOMY 3HAaHHUIO U METOJIaM [0O3HaHUs B Hayke. M3ydeHne XumMuu
MPOUCXOJUT C TMPUBJICUEHHWEM 3HAHMM M3 paHee M3YYEHHBIX YUeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiacce» U «DPusmuka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POpPMHUPOBAHHE 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JeSITeIbHOCTH YeloBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3aiadya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHIM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHUH MHPOBO33PEHYECKOr0 XapakTepa, sS3bIka HayKd, B
MPHUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MTPU U3YYCHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU [O3HABATENbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
M03HABATEIHHON U y4eOHO-UCCIIeOBATENbCKON AESITeTbHOCTH, OCBOCHHUU MPaBUJI 0€30MaCHOTO
oOpallleHus ¢ BEIIeCTBAMHU B TOBCEAHEBHOM JKU3HHU.

[Ipy u3ydyeHHHM XUMUU HAa YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHUE
MPUOOPEH TaKUe 1eIH, KakK:

— (opmHupoBaHUE WHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CMOCOOHON ananTHUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HAampaBJIEHHOCTh OOYYeHHs Ha CHCTEMaTHYeCcKoe MpUOOIIeHHe OOyJaroumxes K
CaMOCTOSITEIbHOM ~ TO3HABATEJNIbHOW  JESATENbHOCTH,  HAaydyHbBIM  METOJaM  TMO3HAHUf,
(hopMUPYIOIITUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrnieyeHre YCIOBHM, CHOCOOCTBYIOIINX MPHOOPETEHUIO OOYYAIONIMMUCS OIbITa
pa3HoOOpa3HON AeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUs, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHITHH ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEILHOCTH,



— ¢gopmupoBanue 001elH QYyHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quyclie YMEHUNH OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOUIEr0 MHUpa, MCIOJb3YysS 3HAHUS U
OTIBIT, TIOJYYEHHBIC MPU W3YYCHUH XUMHUHU, MPUMEHATh HMX TPU PEIICHUH MpoOieM B
IIOBCEITHEBHOM KU3HU U TPYLOBOU ACITECIBHOCTH;

— (hopmupoBaHue y 00y4arOnMXCsl TyMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XMMUYECKUX 3HAHUHU I BBIPAOOTKH SKOJOTUYECKH IIEIECO00pa3HOro TOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3J0POBbA M OKPYXKAIOLIECH MPUPOIHOMN
Cpelbl;

— pa3BHUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouIIs U HAIIPaBIEHHOCTH AaJbHEUIIETO 00yIeHHS.

OO1iee yuciio 4acoB, OTBEAEHHBIX JJI U3Y4YEHHs] XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 gaca B Heieno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).

COIJEP KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSITHUS

[Ipenmer xumuu. Poib XMMUM B KW3HU 4YEIOBEKA. XMMHS B CUCTeMe HaykK. Tena u
BemecTBa. Pu3MUeCKWe CBOWCTBAa BEIIECTB. ArperatHoe cocrosiHue BemecTB. [loHsTHE O
MeTOJIaX MO3HaHUs B XuMuH. UncThie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMece.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BeleCcTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX O3JEMEHTOB. 3aKOH
ITOCTOSTHCTBA COCTaBa BellecTB. OTHOCHUTENBbHAS aTOMHAs Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 10J1s1 XMMHYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Moab. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX eIMHUIL BemlecTBa. Pacy€rsl mo opMynaM XUMHUYECKUX COSAMHEHUN.

@U3NYECKME U XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BElIeCTB. XuMuueckue ypaBHeHHs. Knaccudukanus XuMu4eckiux peakiuit
(coenuHeHMs, pa3IoKeHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOM, mpaBmwiaMu paboThl B jJabopaTtopuu U mpuéMamu
oOpaiieHus ¢ J1abopaTOpHBIM OOOpYIOBaHMEM, HM3YYEHHE W ONUCaHUE (PU3MYECKUX CBOWCTB
00pa3110B HEOPraHUYECKHUX BEIIeCTB, HaOMoieHue pu3nyecKkux (IIaBlIeHuEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUUYECKUX (TOpEHUE CBEYH,
MIPOKAJIMBaHNE MEIHOMN MPOBOJIOKH, B3aUMO/JICHCTBIE MeJia C KUCIOTOH) sBIeHU, HaOII0AeHe
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMSI XUMHUYECKHX peakiuil (pas3lokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, paznoxkenue ruapokcuna meau (II) mpu
HarpeBaHud, B3auMoOJeicTBue jkene3a ¢ pactBopoMm coiu meau (II), usydenuwe cmnocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BHINAPUBAHME, AUCTUIUIALIUA,
xpomatorpadusi, TMpOBEIEHWE OUYMUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OIHCAaHUE
pe3ylbTaTOB MPOBEJIECHUS OMbBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE
MoJenei MOJIeKy (IapoCTEP>KHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3agyx — cmech razos. CocrtaB Bozayxa. Kuciaopon — 37€MEHT M MpPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakiuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMy4YeHHUs KUCIOpoJa B Jabopatopuu U
MpOMBIIIIeHHOCTH. KpyroBopot kucrnopoaa B mpupoje. O30H — auioTpomHas MoaudUKaIus
KHCIJIOpO/Ia.



TennoBoit 3p¢eKT XUMHYECKOW pEaKkUuu, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUUECKUE peakuMH. TOMIMBO: Yrojib M MeETaH. 3arpsA3HEHHE BO3/]yXa, YCUIIEHHE
MApHUKOBOTO P QeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — »snmemeHT M mpocroe BemecTtBo. Haxoknenue Bomopoda B INPUPOE,
¢u3nUecKkrue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI MoMydeHust. KucnoTel u comm.

MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HaceleHsble u
HEHaCBILEHHbIE pacTBOpbl. PacTBOprMOCTH BewiecTB B BoJe. MaccoBasl J0Js BeElleCTBa B
pactBope. XuMmHuueckue cBoiicTBa Boabl. OcHOBaHus. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJIbI B IpHpoje. 3arps3HEHUE MPUPOIHBIX BojA. OxpaHa M OYHCTKA
IIPUPOIHBIX BOJ.

Knaccudukanus wneopranuueckux coenuuenuid. Oxcuapl. Knaccuduxanus OKCHIOB:
coJsieoOpa3ymolre (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HecosieoOpaszytomue. Homenknarypa
OoKcu0B. PU3nyecKre U XMMHUYECKHUe CBOiicTBa okcuoB. [lomyuenue okcuaos.

OcHoBanus. Krnaccuduxarnuss ocHOBaHM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3HYeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMU. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciaor. Ouznyeckue U XUMHYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknatypa cosieii. @u3nueckre M XMMHAYECKHe cBoiicTBa cojei. llomyuenne
COJIEH.

I'enetnueckas cBs3b MEXIY KJacCaMU HEOPraHUYECKUX COEIMHEHU .

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHHUE COJIep)KaHus KUCIOpoia B BO3AyXe, MOIydYeHue, cOOupaHue,
pacro3HaBaHHe M HM3y4eHHE CBOICTB KHUCIOpOJa, HaOIIOJeHHE B3aWMOJEWUCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (mokapa), 03HaKOMJICHHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE HX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
M3y4eHUEe CBOWCTB BoJopoAa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 monb, uccienoBaHue 0COOEHHOCTEHW PACTBOPEHHUS BEIIECTB C PA3IMYHON pacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBUE BOJABl C MeTa/ylaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUANIOB), UCCIE0BaHHEe 00pa3l0B HEOPraHMUECKHUX BELIECTB Pa3IUYHBIX KJIaCcCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3aumojieiictBust okcuna menu (II) ¢ pacTtBopom cepHON KHUCIOTBHI, KHUCIOT C METajUIaMHu,
peakuuii HeWTpanu3aluM, I[OJYy4eHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

IMepuonuyeckuii 3akoH u Ilepmoanyveckasi cucrema xummu4deckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XUMU4ecKas cBA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKM KJIACCU(PUKALIMKA XUMUYECKUX 3ieMeHTOB. I[loHsATHe o rpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEJOYHbIE U IET0YHO3EMENbHbIE METAJIbl, TaJOI'€Hbl, HHEPTHHIE Ia3bl).
DJeMeHTHl, KOTopble 00pa3yroT aM(OTepHbIE OKCUABI U THAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3emeHtos J[. .
MenpeneeBa. KopoTkonmepuonnas u JuMHHONepuoaHas ¢opmbl I[leproanyeckoil cucTeMbl
xumuyeckux oemeHToB JI. M. Menneneesa. llepuonst u rpymmel. Du3nyeckuii CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX snep. M3zorombsl. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEeHTOB [leproanyeckoil cucTeMbl



. WN. MenngeneeBa. XapakTepUCTUKA XUMHYECKOTO JJIEMEHTAa II0 €ro IOJOKEHUIO B
IIepuoguueckoii cucreme JI. . Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJyca aTOMOB XUMUYECKUX 3JIE€MEHTOB, METAITMUECKUX U
HEMETAJUTMIECKUX CBOMCTB MO TPyNIaM U MePUoJIaMm.

3nauyenue [lepuomuueckoro 3akona u [leproandeckoil cUCTEMBl XUMHUECKUX AIIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTuku. Jl. . MenzeneeB — yd€HbIN U IpayKJaHUH.

Xumu4aeckas CBSI3b. KoBasenTHas (mossipHast " HEeTIoJIIpHast) CBSI3b.
DNEeKTPOOTPUIIATETBHOCTh XUMHYECKHX 3JIeMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCIHTENBHO--BOCCTAHOBUTENBHBIC — peakiuu.  lIpomeccs
OKHCIICHHS U BOCCTAaHOBJICHUS. OKHCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii sIkcnepumenm:

n3y4eHue oOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBHE THJIPOKCHIA
[IMHKA C PacTBOPAaMH KHCJIOT WM MIEJOYEi, MPOBEICHNE OIBITOB, WILTIOCTPUPYIOIINUX MPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTENBHBIX PEAKINi (TOPEHUE, PEaKIH PAa3JIOKEHHS, COCTUHEHNUS ).

Meostcnpeomemmnwie ceasu

Peanuzanus MEXIpEeIMETHBIX CBSI3€H MPH M3YUYEHUM XUMHH B 8 KJIACCE OCYIIECTBIISETCS
gepe3 UCIOJIb30BaHUE KaK OOIIUX eCTeCTBEHHO--HAYYHBIX TIOHSATHHA, TaK H TOHATHH,
SIBIISTFOIIIMXCSI CHCTEMHBIMH TSI OTJCITBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOmIre ecTecTBEHHO--HAYYHBIC TIOHSATHS: HAYYHBIH (aKT, TUIOTE3a, TEOPHs, 3aKOH,
aHanmM3,  CHHTEe3,  KilaccHu(uKamus,  TMEepHOJANYHOCTh,  HAONIOJCHWE,  DKCIIEPHMEHT,
MOJENUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dwuszuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HW30TOIIBI,
PaZMoOaKTUBHOCTh, MOJIEKYJA, JSJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJOo, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BEIUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.
buonorus: dotocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpPAIbl, TOPHBIC MOPOJIBI, TOJE3HBIC HCKOMACMbIE,
TOIUIUBO, BOJIHBIE PECYPCHI.
TOIUIUBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJAbTaThl OCBOEHHS IPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTHUTAIOTCS B X0J1¢ OOYUCHHsI XMMHUHU B €AUHCTBE yIeOHOH M BOCHHMTATEIbHON JEATSILHOCTH B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHHCKAMH  COLUOKYJIbTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSAMH, IPUHATHIMH B OOIIECTBE MpaBUIAMH M HOPMAaMH TOBEACHUS W
CIMOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLMATU3AIMN 00yYarOIHXCS.

JIMYHOCTHBIEC PE3yNIbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3WTHUBHBIX LEHHOCTHBIX OPHUEHTALMN M PaCIIMPEHHE OIbITa ICATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) MaTpHOTHYECKOr0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHOILICHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJI/INI0, TIOHWMAaHMs 3HAYCHHS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CMOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OPMAIIUECH O MEPEIOBBIX JOCTUKCHHUIX U OTKPBITHIX
MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHUpa U 00IIECTBA;

2) TPaKAAHCKOT0 BOCIIUTAHUSI:

MPEJCTAaBICHUS O COLMAIBHBIX HOpPMax W IMpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUW B
KOJUIEKTHUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO TOJIE3HOM,



y4eOHO-HCCIIeIOBATENILCKOM, TBOPUECKOH W JPYrUX BHUIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0Opa3HON COBMECTHOM AEATEIBHOCTH IIPU BBIOJHEHUH Y4eOHBIX, TO3HABATEIIbHBIX 33/1a4,
BBIIIOJIHCHUU XWUMHWYCCKUX OSKCIHCPUMCHTOB, CO3JaHUHN y‘IC6HBIX IMPOCKTOB, CTPEMIJICHUA K
B3aMMOIIOHMMAHHUIO WU B3aMMOIIOMOIIH B ITPOLICCCC 3TOU yqe6H01‘/’I JACATCIIbHOCTH, TOTOBHOCTH
OLCHUBATH cBOE MOBCACHUEC H TIIOCTYIIKHM CBOHUX TOBapI/IH_IeI\/JI C MO3WIIMK HPABCTBCHHBLIX H
MPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PECHUECKUE  TPEICTABICHUS O  BEIMIECTBE W  XHUMHYECKOH  peakIuw,
COOTBCTCTBYIOIIMEC COBPECMCHHOMY YPOBHIO PA3BUTUA HAYKW W COCTABJIAIOMIMC OCHOBY JJIA
MIOHUMAaHMUsI  CYHUIHOCTH HAy4HOW KapTHMHbl MHpa, IMpeACTaBiI€HHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOJHON CPEIOi, O poJin
XUMHUHU B [TIO3BHAHUHN 3TUX SaKOHOMepHOCTef/'I;

ITO3HABATCIIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH IO XHUMHU,
HEOOXOoauMBbIE JUIsi OOBSICHEHUS HAOMIOJAaeMBbIX TIPOIIECCOB U SIBJICHUH, MMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIBHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JMTEpPaTypOl, NOCTYNHBIMU TEXHMUYECKUMHU CpPEACTBAMM
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOY4YCHHWIO W TO3HAHHIO, JII0O03HATETHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEILCKON ACITEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIeM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTHU XKHU3HU, OTBCTCTBCHHOI'0O OTHOIICHUA K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 30POBBI 00pa3 JKH3HHW, OCO3HAHHE ITOCICJACTBUN W HENPHUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOJEHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOIUMOCTH COOJIOACHUS
mpaBuil 0€30MacHOCTU MPH OOpalllEeHUH € XUMHYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KU3HU;

5) Tpy10BOr0 BOCIIUTAHMSA:

MHTEPEC K MPaKTHYECKOMY M3ydeHUI0 nMpodeccuii U TpyAa pa3InyHOro poja, yBaKeHHE K
TpyAy U pe3yibTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPHUMEHEHHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJKEHHUST O00pa30BaHUsA C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmemHoil mpodecCHOHaIbHOW NeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCHOHATIBHON CPE/IE;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11e71ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HAHHWE LIEHHOCTH COOJIO/ICHUS MPaBUIl OE30TIaCHOTO MOBEJCHHSI IIPU paboTe C BEIIeCTBAMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 30POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPEOid, s TOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPOoOJieM U MyTed WX pelieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJIOTHUYECKOTO MBINIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmerampeaMETHBIX pPe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUMOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUU U3 ATHX MpeaMeToB (JOPMUPOBATH MPEICTABICHHIE O
[[EJIOCTHOM HAyYHOW KapTWHE MHpa, U YHUBEpCAlbHBbIE ydeOHBIC NEHCTBUS (TMIO3HABATEIbHbIE,



KOMMYHHKATHBHBIC, PETYISTUBHBIC), KOTOPBIE OOECIEUMBAIOT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU JIeATEIHHOCTH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE TelcTBUS

ba3oBble joruveckue 1ecTBUsA:

YMEHHSI UCIOJB30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHMHYCCKHX TMOHATHH (BBIACIATH WX XapaKTEepPHBIC TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMU MOHITHIMH), UCTIOIB30BATh MOHATHUS JIT 00BSICHEHUS
OTIENBbHBIX (PAKTOB W SBJICHWUN, BBIOMPATH OCHOBAaHUS WM KPUTEPUU IS Kiaccuukammm
XUMHYECKUX BEIISCTB M XUMHUYCCKUX PEAKIIMH, YCTAHABIUBATH MPUIHMHHO-CJICICTBEHHBIC CBS3H
MEXIy 0OBEKTaMU M3YYCHUS, CTPOUTH JIOTHUECKUE PACcCYKIeHUS (MHIYKTUBHEIC, IeyKTUBHEIE,
10 aHAJIOTHH ), JICJIATh BBIBOJIBI U 3aKITFOUCHHUS;

YMEHHE MPUMEHATh B TPOIECCEe MO3HAHUS TMOHATHS (MIPEIMETHBIC W METAlpeMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, WCIIOJB3yeMble B XHMHH, MPEOoOpPa3oBBIBATH IIHPOKO
MPUMEHSIEMBIE B XHMHH MOJICIbHBIC TPEJCTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XUMHAYeCKas ¢GopMylia H ypaBHEHHE XHMHUYECKOH peakIuu — TpPU pEIICHHH YydeOHO-
MO3HABATEIBHBIX 3324, C Y46TOM OTHUX MOJCIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTePU30BaTh CYMICCTBEHHBIC MPU3HAKH M3y4aeMBbIX OOBEKTOB — XUMHYECKHX BEIISCTB H
XUMHYECKUX PEAKIIMHA, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, NMPHYNHHO-CIICACTBCHHBIC CBS3H U
MIPOTUBOPEYHS B U3y4aEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nccienoBarejbCcKkue 1eHCTBHUS:

YMEHHE HMCIO0JIb30BaTh TOCTaBJICHHBIE BOIMPOCHI B KAa4eCTBE WHCTPYMEHTA TIO3HAHMS, a
TakkKe B KauyeCTBE OCHOBBI Ui ()OPMHUPOBAHWS THUIIOTE3BI TI0 IPOBEPKE TMPABHILHOCTH
BBICKa3bIBAEMBIX CYXJICHU;

MpHOOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMd U MPOBEICHHUIO YYEHHMUYECKHUX
AKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JJ0M IMPOLecca, CAMOCTOSITEIFHO MPOTHO3UPOBAThH €T0
pe3ynbTaT, (opMynupoBaTh OOOOIIEHHMS U BBIBOJBI IO pe3yiabTaTaM HPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AaHAJTM3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUJOB
1 (HopM MpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAS TUTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypcbl HHTepHeTa), KpPUTHYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3alPOCHI IPU MOUCKE U 0TOOpe nHbOpMauU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBIIIOJIHEHUS yYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OMpeNeNéHHOr0 THIA, NPHOOpETEeHHEe ONbITa B OOJACTH HCHOJIb30BaHUS HHOOPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJIECHUE KYIbTYPO aKTUBHOTO HMCIIOJIb30BAHMS PA3IHMUYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OopMy MpeacTaBIecHUS
nH(pOpMallUd ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Jadll HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKku U UX KOMOUHAIUSMU;

YMEHHE HCMOJb30BaTh M aHAJM3UPOBATh B MpoIecce y4eOHON M HCCIEeI0BATEIbCKOM
JEeSITeNbHOCTH MHPOPMAIIUIO O BIUSHUYU MPOMBILIUIEHHOCTH, CETHCKOTO XO3HUCTBA U TPaHCIOpTa
Ha COCTOSTHHE OKPYXKAIOIIel MPUPOTHON CPEeIbl.

KoMMmyHukaTuBHBIE YHUBEpcaIbHbIE y4eOHbIe 1eliCTBHUS:

YMEHMsI 3aJaBaTh BOMPOCH (B XoJe auanora W (WJIM) JTUCKYCCHH) IO CYIIECTBY
obcyknaemMoii Tembl, (HOPMYTUPOBATh CBOM TPEUIOKEHUS OTHOCUTENBHO BBITIOJTHEHHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUSI IPEICTABIAThH OMyYeHHBIEC PE3yAbTaThl TO3HABATENBHOMN AEITETLHOCTH B YCTHBIX
M THUCHPMEHHBIX TEKCTax; JelaTh MPE3CHTAlMI0 PEe3YAbTaTOB BBHIMOTHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1abopaTOPHOTO OTMBITA, JTA0OPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);



yYMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIBHON U
HCCIIEI0BATENILCKOM JEATENbHOCTH TPU PEIICHNH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
oOImMX MHTEPECOB M COTJIACOBAHMSA TMO3UIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOpJUHALIMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYTHE).

PeryasitTuBHble yHMBepcaJbHbIe YueOHbIe JeliCTBUSA:

YMEHHUE CAaMOCTOSITEJIHO ONPENENATh LeU JESTEIbHOCTH, IIaHUPOBaTh, OCYIIECTBIIAT,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTh, BBIOMpATH
HanOosiee APQPEKTHBHBIE CIIOCOOBI pemieHHs YY4eOHBIX W IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTaBJIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JEHCTBUM IpHU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4E€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OL[CHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOM 1IeNu,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, Mpe/JlaraéMble B YCIOBUH 3a/laHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pE3yIbTATOB 10 OCBOCHHIO O0053aTENbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueld mporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE
oOyyaroUMMUCS Hay4HblE 3HAHHUS, YMEHMS U CIOCOObI JAEWCTBUM, creuuduyeckue Juist
npeaMeTHo obnactu «XUMHS», BHIbI JESITEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpEeTAINH, TPe00pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K koHiy oOyuenus B 8 kJjacce npenMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHUHA: aTOM, MOJEKYJIa, XUMHUECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOIHAS U
HEOJTHOPOJHAsA), BAJCHTHOCTb, OTHOCUTENIbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca, MaccoBass JA0JII XUMHUYECKOTIO
9JIEMEHTa B COEAMHEHHM, MOJIIPHBIM OOBEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
NIEKTPOOTPHULATEBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUECKasl peaKiys, KiIaccupuKaus
peaKUMii: peaky COCANHEHUS, PEaKIUN PA3JIOKEHN, PEAKIIMU 3aMELICHUs, PEaKLIUn
00MeHa, K30- U IHJAOTEPMHUUYCCKHE PEaKINH, TEIIIOBON 3PPEKT peakiuu, siapo aToma,
JIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOMTalb, PagUyC aToOMa, XUMHUYECKas CBS3b,
NOJIApHAss M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBA3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J10Jis1 BelllecTBa (IPOLIEHTHAsI KOHLEHTPALUs) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATH 3TU
MOHATHUS MPU OIMCAHUY BEILIECTB U UX IPEBPALCHUM;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJICHUS (OpPMYJ BEILECTB M
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e ONpeAeNisITh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTEIEHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPHUHAJICKHOCTh BEIECTB K
ONpeNieIEHHOMY KJIacCy COEIUMHEHHH 1o QopMmynam, BHJ XUMHYECKOH CBS3U
(KoBaJIeHTHAsl U NOHHAs) B HEOPTraHUYECKUX COCTUHEHHUSX;

e packpbiBaTh cMbici Ilepuonuueckoro 3akona J[. M. MenneneeBa: A1eMOHCTPUPOBAThH
[IOHMMAaHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT MX
nonoxkeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAaHEHMsI MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHa ABOTazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabmuuHyo ¢(opmy Ilepuonndeckoit cucrembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)», Manble U OoJblIME MEPUOJIbI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB Jl. 1I. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKaMH CTPOECHHSI aTOMOB



XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIECTBA, XUMHUYCCKUE
peakuuu (10 YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
s dexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BELIECTB PA3TUYHBIX
KJIacCOB, TOATBEpXKJas  OINHUCAHME TMpPUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYCCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TMPOTCKAHUS XUMUICCKIX IPEBPAICHUIA B PA3JIMYHBIX YCIOBHSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO dJIEMEHTa TI0 (popMysie COeTUHEHUs, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XUMUYECKOHN PEaKITUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIIUTEILHON JCATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMAaTH3allUI0, KIAaCCU(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€/ICTBEHHBIX CBSI3€M — IJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIHUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAaHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJIETUPOBAHNUE, SKCTIEPUMEHT (PeasIbHbII U MBICIIEHHBIN);

ClIeoBaTh TMpaBWJaM TIOJIb30BaHUS XHMHYECKOW TOCY/I0OM U JTaOOpaTOPHBIM
000pyIOBaHUEM, a TAKXKe TMpaBWJIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYCCKHX OTBITOB TI0 TIOJTYYCHHIO
U coOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCJIOPOJ]A), MPUTOTOBICHUIO
pacTBOPOB C OMPENEIEHHON MAacCOBOM JTOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHMIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHAUKATOPOB (JTakmMyc, GpeHondTanenH, METUIOPaHK U IPYTHE).

K xoHmy oOyueHust B 9 Kjacce mpeIMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKHX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, BaJICHTHOCTD,
IEKTPOOTPULATEILHOCTD, CTEIEHb OKUCIICHHs, XMMHMUYECKas pEaKLHs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EKT peakluu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, peakUUM HOHHOro OOMEeHa,
KaTaJln3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTuMmble U HeOOpaTUMbIE PEAKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMWTEIb,  BOCCTAHOBUTEIID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEakUuu, MpeNeibHO JIOIyCTHMast
koHuentpamus [1/IK Bemecta;

WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IIOHATUH M INPUMEHATH ITH
MIOHATHS IIPU ONMCAHUU BEIIECTB U UX IIPEBPALCHU;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIi COCTaBie€HUs (OpMya BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX DIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIaccy COEAMHEHHWH 1o ¢opmynaMm, BUJ XMMHUYECKOH CBs3M (KOBAJIEHTHAas, MOHHas,
MeTaJuIM4yeckas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsii HOHAa M0 XHMHYECKOH
¢dopmyrne, XxapakTep cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKHX COEIUHEHUH, TUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,

packpbiBath cMbic Ilepuonnueckoro 3akoHa [[. 1. MenneneeBa u JeMOHCTPUPOBATH
€ro NOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuoauueckoii



CHCTEMBl XMMHYECKHX 3JEMEHTOB: pa3inyaTh MOHATHUSA «rJ1aBHas mnoarpynma (A-
rpynmna)y u «mnobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME TEPHUOJBI,
COOTHOCHTb 0003HAu€HUs, KOTOphIE HUMEIOTCI B TEPHUOJMUYECKOW Tabmume, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB U
3apsia sizipa, o0IIee YUCIo MEKTPOHOB M PACHPEICTICHHE HX IO SJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB H HX
COEJIMHEHUI B IpeJesiax MaJbIX MEPUOJIOB U TJaBHBIX MOJArPYII C Y4ETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIMPOBATh XUMHUECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (10 YHMCIYy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, IO TEIMIOBOMY
3pPexTy, M0 N3MEHEHHIO CTETICHEH OKMUCIICHUS! XUMHYECKHIX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) 0OIIME W cHenu@UuecKkue XUMHYECKHe CBONCTBA
MIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE NIPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUIECKUX PEAKITHIA;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHYECKON JUCCOLMAIIMN KUCIIOT, IEI0YEH U COJIEH,
MIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEAKIMIl MOHHOTO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEPXKIAIOIIUX CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKAY BeELIECTBaMU
Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIUii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHHSI XUMUYECKHX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOH peakiuu;

coOnroAaTh TMpaBWia MOJb30BAaHUS XHMHUYECKOM TMOCyIod ©  JabopaTopHBIM
o0opynoBaHueM, a TakKe MpaBuia oOpallleHus C BelleCTBaMU B COOTBETCTBHH C
HMHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKHX OTMBITOB MO MOJYyYCHHIO
1 COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpPUA-, Opomua-, Woaua-, kKapOoHat-, docdar-,
CWJIMKAT-, cynab(daT-, THIPOKCHI-UOHBI, KATUOHbI AMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEILECTB;
MIPUMEHSITh OCHOBHBIE OMEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBS3€M — JUI1 M3YYCHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHbl€ METOJbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
AKCIIEPUMEHT (peanbHbId U MBICTICHHBIN).
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V. CHOCOBBI OHEHKHU JOCTU/XKEHUSA YUHAHIUMUCS INIAHUPYEMBIX
PE3YJIbTATOB
KpuTtepuu orieHUBaHUA. XUMUA.

Kpurepuu ouieHMBaHus y4eHUYECKUX IEHCTBUI

B coorBercTBHM ¢ TpeOOBaHUSMH CTaHAAapTa MO XUMHH M BBIOpaHHBIX U3 (peaeparbHOTO

CIHCKa y4eOHUKOB Y4YHUTEIh XMMHUU BO BPEMs INPOBEPKH W KOHTPOJS 3HAHUHA 1O TPEIMETY

MOYET OPUEHTUPOBATHCS Ha CIECIYIOIINE YPOBHHU.

IlepBblii ypoBeHb - PeNpoOAYKTHBHBIM. BBINOJHEHHE ydalniuMucs 3aJaHUM 3TOrO YPOBHS

OIIMPAETCS B OCHOBHOM Ha NaMsATh. JJOCTHKEHHE ITOTO YPOBHAIPEAIOJIAracT y yJaluuxcs:

- 3HaHWE Ha3BaHUM OTACIIBHBIX XMMUYECKUX 2JIEMEHTOB, BEIECTB U PEAKIUI;

- YMEHHE YCTHO WJIM IUCHbMEHHO OIHUCHIBATh XUMHUYECKHE (DAKThI, TMOHATHS WM SBJICHUS
(peakuun);

- IOHUMAaHUE POJIN, 3HAYEHUS WIHM IPUMEHEHHUSI OT/IEIbHBIX XUMHUYECKUX BEIIECTB HIIN PEAKLINN;

- IPUMEHEHNE XUMHUYECKOIN CUMBOJIMKH - XUMUYECKHUX 3HAKOB, (JOPMYJI U ypaBHEHUM;

- 3HAaHUWE HEKOTOPBIX HCHOJb3YEMbIX B XUMHMHM HpUOOpPOB, yMEHHE COOMpaTh

MIPOCTEMIINE W3 HHUX M HCIOJb30BAaThb IIPH  BBINOJHEHUH XUMHUYECKOTO

JKCIIEpUMEHTA.

Jlns mpoBepkHM 3HAHWUK W YMEHMM, COOTBETCTBYIOLIMX I[EPBOMY YPOBHIO, HCIOJIB3YETCS

PENpPOIYKTUBHBIA  BUJ ~ 3aJaHWd, MPEANOoJaralolluii  BOCHPOU3BEICHUE  YHAILIUMUCS

OT/AENBHBIX 3HAaHUM M ymeHui. [IpoBepka mepBOro ypoBHs 3HAHUM JIETKO OCYIIECTBISAETCS

(hopMaMu aBTOMAaTU3UPOBAHHOTO yUyeTa.

BTopoii ypoBeHb - NPOAYKTUBHBbIN. [IOCTHIKEHHE ATOTO YPOBHS IPEAIONIAracT y y4aluxcs:

- MOHUMaHUue (GOPMYIMPOBOK BAKHEHIIMX XWMUYECKUX [OHATUH, 3aKOHOB, TEOpUH U
IIPUMEHEHHE UX B aHAJIOTMYHBIX CUTYaIUsX;

- YMEHHE YCTAHABJIMBATh B3aMMOCBS3b MEK/y COCTABOM, CTPOEHHEM M CBOMCTBAMH XUMUYECKHUX
BEILECTB;

- YMEHUE MIPOBOAUTH PAcUeThl 10 XMMUUYECKUM (POpMYIIaM U YpaBHEHUSIM;

- YMEHHUE CaMOCTOSATENIHO MPOBOJAUTH XMMHUYECKHH SKCIIEPUMEHT N0 MHCTPYKLUHU YYeOHHUKA UIIH
10 YKA3aHUIO YUUTENS U GUKCUPOBATD €0 Pe3YJIbTaThl.

Jli1s IpOBEPKHM YMEHHUS MPUMEHATh 3TH 3HAHUS B y4EOHOH MpaKTHKE UCIOJIb3YIOTCS 3a/1aHus,

BBIIIOJIHEHUE KOTOPBIX BO3MOXKHO HE TOJBKO Ha OCHOBE IIaMATH, HO W Ha OCHOBE

ocMbiciieHud. 1IoaToMy Hapsay ¢ ICHMXOJIOTMYECKON OIepaluedl BOCIPOU3BENECHUS HIMPOKO

UCIOJb3YIOTCS Y3HABAHUE U sIBJIeHHE NepeHoca. J[Isl BBINOJIHEHUsI TaKUX 3aJaHuil TpeGyeTcs

Oosiee HampsOKEHHas MBbICIUTEIbHASL JEATENBHOCTh YyJallluXCs, 4YeM IpPHU BbINOJIHEHUU

3a/laHUu} Ha IIEPBOM YPOBHE.

Tpertuii ypoBeHb - TBOpUYECKHMid. /[[OCTHIKEHHE 3TOT0 YPOBHSI PEANOJIAracT y yqaimxcs:

- YMEHHE NPOrHO3UPOBATh CBOMCTBA XMMHUYECKUX BEIIECTB HA OCHOBE 3HAHUS 00 MX COCTaBe

U CTPOEHUH U, HA000POT, IPEAIoIaraTb CTPOCHUE BEIIECTB HAOCHOBE UX CBOMCTB;

- IOHUMaHue (HAKTOPOB, MO3BOJISIIOIIUX YHPABIATh XUMHMUYECKHMMM PEAKLUAMU (CKOPOCTBIO,
HalpaBJIeHHUEM, BBIXOJIOM IPOIYKTa);

- YMEHUE IPOEKTUPOBATH, OCYIIECTBIATh XMMHMUYECKHM SKCIEPUMEHT, a TakkKe (PUKCUpOBaTh U
aHAJIN3UPOBATh €T0 PE3YNbTATHI;

- YMEHUE OPHEHTHPOBATHCA B MOTOKE XMMHUYECKOH MH(OpMaIUM, ONpEensiTh UCTOYHUKH

Heo0x0AMMoM nHpOpMalny, MMoJIyyaTh €€, aHaIM3UPOBATh, IeNIaTh BBIBOJIbI HA €€ OCHOBE U

MPEJCTaBIATh B COOTBETCTBYIOIIEH hopme;

- YMEHHUE 0CO3HaBaTh BKJIAJ XMMHUHU B (POPMUPOBAHKE LIEIOCTHOM €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa.

Jis mpoBepKH 3HAHUM, COOTBETCTBYIOLIUX TPETHEMY YPOBHIO, U YMEHUS IPUMEHATH UX B

y4yeOHOI TMpakTHUKE HUCMONb3yeTcs peQIEKTUBHBIA BHJ 3aJaHUM, BBINOJHEHHE KOTOPBIX

ONMpAETCsl Ha PENpOJyKTUBHBIE 3HAHUS, HO TpeOyeT TIIyOOKOTO OCMBICIEHUS, BIIAJCHUS

JIOTUYECKUMH TpUEeMaMH yMCTBEHHOH JeATENbHOCTH (aHaiuM3, CHHTE3, 00001IeHHe,

KOHKpETHU3allus, CpaBHEHUE, a0CTparupoBaHue, KiaccuuKarus)

Otmerka ''5" craBuTCH B ciayuae:

1. 3HaHus, NOHUMAaHMS, TIYOMHBI YCBOEHHMsS OOydyaroIIMMCS BCEro oO0bEMa MPOTPaAaMMHOTO



MaTepuana.

2. YMEeHUs BBIICNATH TJIAaBHBIC MOJIOKEHUS B M3YUYEHHOM Marepuaie, Ha OCHOBAaHUH

(baxTOB U IpPUMEPOB 0000IIaTh, AeTaTh BBIBOJbI, YCTAHABINBATH MEKIPEIMETHBIC U

BHYTPUIIPEIMETHBIE ~ CBS3M, TBOPYECKH MPHMEHSET IOJydCHHbIE 3HAaHUS B

HE3HAKOMOM CUTYallHUH.

3. OtcyrcTBHe OmMMOOK W HENOUYCTOB IPHU BOCIPOM3BENCHHHM H3YYEHHOTO MaTepuana, Ipu

YCTHBIX OTBETaX YCTPAHEHHUE OTIEJIbHBIX HETOYHOCTEH C IOMOIIBIO JOMOJHUTEIBHBIX BOIPOCOB

yUUTENs, COONIOZCHUWE KyJIbTYPbl THCBMEHHOH ¥ YCTHOW pedd, mNpaBuwil OQOPMIICHUS

MUCbMEHHBIX padoT. OTMeTKa "'4"":

1. 3nanue Bcero U3y4eHHOTO MPOTPaMMHOT0 MaTepHala.

2. YMeHU# BBLICIATH TJIaBHBIC TOJIOKEHHUS B M3yYCHHOM MaTepuayie, Ha OCHOBAaHHU (aKTOB H

puMepoB 00001IaTh, /eiaTh BBIBOJbI, YCTAHABIMBATh BHYTPUIIPEAMETHBIE CBS3H, NMPUMEHSATh

MIOJIyYE€HHbIE 3HAHUS Ha IPaKTHKE.

3. HesnauutenvHble (HerpyOble) OMMOKM ¥ HENOYCTHl TNPH BOCIPOU3BEICHHH H3YYEHHOTO

Marepuaina, COoOJIOJEHHE OCHOBHBIX NMPaBUJI KyJIbTYpbl MHCbMEHHOM M YCTHOM peuu, MpaBui

ohopMIIeHHs TUCHbMEHHBIX PaOOT.

Ortmerka "'3" (ypOBEHB IpeACTaBICHUH, COYETAIONINXCS C AJIEMEHTAMH HAYYHBIX TIOHSATHIA):

1. 3Hanue ¥ ycBOeHHME MaTepuana Ha ypOBHE MHUHUMAJbHBIX TpeOOBaHMMI

MpOrpaMMbl,  3aTpyJHEHHE TPU  CAMOCTOSITEIbHOM  BOCIIPOM3BEACHUH,

HE0OX0IMMOCTh HE3HAYUTENIBHOM MOMOIIY TPEeroiaBaTesl.

2. YMeHue paboTaTh Ha ypPOBHE BOCIPOW3BENCHMS, 3aTPyJAHEHUS TIpU OTBETaX Ha
BHJIOU3MEHEHHBIE BOTIPOCHI.

3. Haymmuwme rpy0o#i ommOKH, HECKOJIBKAX HErpyObIX TPU BOCIPOU3BEICHUN M3yYCHHOTO

MaTtepuasa, He3HaYUTEeIbHOE HECOOII0/IEHUE OCHOBHBIX MPaBU KYJIbTYphl TUCBMEHHON U

YCTHOM peuu, IpaBuil 0(hOPMIICHHS MUCbMEHHBIX padoT.

Otmerka ""2"":

1. 3nanue W ycBoeHHE MaTepuala Ha YpOBHE HIDKE MHUHHUMAaJbHBIX TpeOOBaHUIl MPOrpaMMBl,
OTJIelbHBIE MPECTABIECHUS 00 U3yUeHHOM MaTepualie.

2. OTcyTcTBHME YMEHMI paboTaTh Ha YpOBHE BOCIPOM3BEACHHUS, 3aTPyTHEHHsS IMpPHU OTBETaxX Ha
CTaH/IapPTHbBIE BOMPOCHI.

3. Hanmnume HecKOJMbKUX rpyObIX OMTUOOK, OOJIBIIIOr0 YKCia HErpyObIX MTPH BOCIIPOU3BEICHUH

W3Y4YEHHOTO Marepualia, 3HAYUTENIbHOE HECOONIO/IEHUE OCHOBHBIX THPAaBUI  KYJIbTYpPbI

MMCBMEHHOM U YCTHOM peuH, paBuil 0(OPMIICHUS MTUCbMEHHBIX paboT

KpuTepnu oneHUBaHHsS YCTHOTO OTBeETA.

Otmerka "'5"" cTaBUTCH, €CIIU YUEHUK:

1) Ioka3biBaeT TIyOOKOE W TOJIHOE 3HAHWE M MOHUMAHHE BCEro 00BEMa MPOrPaMMHOIO

Marepuana; TOJHOE€ MOHMMAaHHE CYI[HOCTH pPAacCMaTPUBAEMBIX TOHATHUH, SBICHUH U

3aKOHOMEPHOCTEU, TEOPUH, B3aNMOCBSI3EH;

2) YMeeT COCTaBUTH TOJIHBIA W IPaBUIIbHBIA OTBET HAa OCHOBE HM3YYCHHOTO MAaTepHala;
BBIJICJIATH TJIABHBIC TIOJIOKEHHS, CAMOCTOSTEIBLHO ITOITBEP)K/1aTh

OTBET KOHKPETHBIMU MpUMepamu, (haKTaMu; CaMOCTOSITENIbHO U apryMEHTHPOBAHO JeJaTh

aHanu3, o0O0O0OIIeHNs, BBIBOJABI. YCTAaHABIMBATH MEXKIIPEIMETHbIE (HAa OCHOBE paHee

MPUOOPETEHHBIX 3HAHHI) M BHYTPUIPEIMETHBIE CBSI3U, TBOPUYECKH MPUMEHATH MOTyYCHHBIE

3HAHUS B HE3HAKOMOM CUTYaIuu.

[TocnenoBarenpHO, YETKO, CBSI3HO, OOOCHOBAaHHO U 0€30HIMO0YHO U3JaraTth y4eOHBIN

MaTepuan; aBaTh OTBET B JIOTMUECKOM IMOCIIEOBATETLHOCTH C MCIOJIB30BAHUEM MPUHITON

TEPMHHOJIOTHH; JeJaTh COOCTBEHHBIE BBIBOIBI, (DOPMYIHpPOBATH TOYHOE OMpEAciieHUE U

WCTOJIKOBAaHWE OCHOBHBIX TOHSATHH, 3aKOHOB, TEOPHUH; MPU OTBETE€ HE TMOBTOPSATH JOCIOBHO

TEKCT yuyeOHHKA; W3JlaraTh MaTepuayl JUTEPATypHBIM S3bIKOM; MPABUIBLHO U OOCTOSTEIHHO

OTBeUaTh Ha JOMOJIHUTENbHBIE BOMPOCH yuuTeds. CaMOCTOSTENbHO U PalMOHAIBHO

WCIOJIb30BaTh HATJISHBIE TOCOOMS, CIPABOYHBIE MaTepHalbl, YUYEOHHK, JOMOJHUTEILHYIO



JUTEpaTypy, NEPBOUCTOYHUKU; MPUMEHATh CUCTEMY YCIOBHBIX 0003HAUYEHUH NMpH BEACHUU

3amnMcel, COIMPOBOXKAAIOIIMX OTBET; MCIOJIb30BaHME Ul JOKAa3aTeJbCTBA BHIBOJIOB U3

HaOJII0IEHUI U OIIBITOB;

3) CaMOCTOSATENILHO, YBEPEHHO U 0€30IMIMO0YHO MPUMEHSET MOJTYYCHHBIC 3HAHUS B PCLICHUU

npoOsieM Ha TBOPYECKOM YPOBHE; JIOIyCKaeT HE 0ojiee OJHOTO HEA0UYCTa, KOTOPBIH JIETKO

UCHPABJISIET 1O TPEOOBAHUIO YYHUTENS; UMEET HEOOXOIMMbIE HaBBIKH pabOTHI ¢ MpuOOpamH,

yepTekaMH, CXeMaMH M TpaguKaMH, COMYTCTBYIOIIMMHU OTBETY; 3aIlUCH, COMPOBOXKIAIOIINE

OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

OtMmertka "'4"" cTaBuTCs, €Cili yUCHUK:

1) [oka3biBaeT 3HAHHS BCEr0 HM3YYCHHOTO IMPOrPAaMMHOrO Marepuana. Jlaér MoJHBIA u

MPaBUJIBHBIN OTBET HAa OCHOBE M3YYEHHBIX TEOPHI; HE3HAYMTEIbHBIC OMIMOKHA M HEIOYCTHI

IpU BOCIPOU3BEACHUU H3YUYEHHOTO MaTepuaia, ONpEACTCHHUsS TOHSTHH Jan HEeToJHBIE,

HEOOJbIIME HETOYHOCTH TIPH HCIOJIh30BAHWM HAYYHBIX TEPMHUHOB HIM B BBIBOJAX W

000011eHNAX U3 HAOIIOACHUIM U OIBITOB; MaTepuall U3JlaraeT B OINpPEAEICHHON JIOTUYECKOU

MOCJIEI0BATEIBLHOCTH, MPH 3TOM JIONMYCKAaeT OJHY HEerpyoyro omuOKy WM He Oosiee ABYX

HE/I0YETOB M MOXET MX HCIPABUTh CAMOCTOSITEIIFHO MPHU TPEOOBAHUM WM MPU HEOOIBIION

MOMOIIA TPENoJiaBaTesisi; B OCHOBHOM YCBOMJ YYEOHBIH Marepual; MOATBEPKIAeT OTBET

KOHKPETHBIMHU TIPUMEPAMH; TPABIIILHO OTBEYAET HA JIOTIOJTHUTEILHBIE BOIIPOCHI YUUTEIIS.

2) YMeeT caMOCTOSITEIBHO BBIACIATH TJIABHBIC TIOJIOKCHHS B HM3YYEHHOM Marepuaiie; Ha

OCHOBaHWM (aKTOB W TNPUMEpPOB 0000mAaTH, JelaTh BBIBOJBI, YyCTaHABIWBAaTh

BHYTPHIIPEIMETHBIE CBSI3U. [IpIMEHATH MOTydeHHBIC 3HAHHS Ha TIPAKTHKE B BUJIOM3MEHEHHON

CUTyalllu, COOJNIONaTh OCHOBHBIC IpaBHJA KYJIbTYPHl YCTHOH pEYd M COTPOBOXKIAIOMICH

MTUCHbMEHHOM, UCTIOJIb30BaTh HAYYHBIE TEPMIHEI;

3) He oOmagaeT mOCTaTOYHBIM HABBIKOM pabOTBI CO CIIPABOYHOMN JIMTEPATypOi, YIEOHUKOM,

MEPBOMCTOYHUKAMH (IIPABWJIBHO OpHEHTHpYETCs, HO paboTaeT MenjieHHo). Jlomyckaer

HerpyOble HapyleHus MpaBuil 0(OPMIICHHS MTMCbMEHHBIX paboT.

Otmetka "'3" cTaBUTCSI, €CITM YICHUK:

1. ycBOMJI OCHOBHOE CcOJiep)KaHHE Yy4eOHOTO MaTepuaia, HMMeeT MpoOeabl B YCBOCHHUH

MaTepuasa, He IPensITCTBYIONINE AajJbHEeNIIeMy YCBOSHUIONIPOrPaMMHOTO MaTepuaa,

2. MaTepual u3jiaraeT HeCUCTEMAaTU3UPOBAHHO, (parMeHTapHO, HE BCEria MOCe10BaTENIbHO;

3. MOKa3bIBaeT HEIOCTATOUYHYI0 COPMUPOBAHHOCTH OTAENBHBIX 3HAHUNW U YMEHUH; BBIBOJIbI

1 0000ITIeHUST apryMEHTHPYET ¢1a00, JOMyCKaeT B HUXOIMHUOKH.

4. nomycTuil OMMOKK U HETOUYHOCTH B HCIOJIb30BAaHUM HAYYHON TEPMHHOJIOTHH, OTIPEICIICHHUS
MOHATHH A2l HEIOCTaTOYHO YETKUE;

5. HE HCIIOJIb30BaJl B KayecTBE JO0KA3aTeNbCTBA BBIBOABI M O0OOIIEHHS U3 HAONIOACHUH,
(hakTOB, OIBITOB WJIM JOMYCTUJ OLUTUOKH TP UX U3JI0KEHUU;

6. UCTBITHIBACT 3aTPyJHEHUS B MPUMEHEHMM 3HAHWUM, HEOOXOIUMBIX JJIsi pelIeHHUs 3ajad

Pa3IUYHBIX THUIOB, MPU OOBSICHEHUHM KOHKPETHBIX SIBJICHHM Ha OCHOBE TEOPUN U 3aKOHOB,

WM B MOATBEPKICHUH KOHKPETHBIX IPUMEPOB MPAKTUYECKOTO MPUMEHEHHUS TEOPUi;

7. OTBEYaeT HEMOJHO Ha BOMPOCHI yduTens (ymyckas U OCHOBHOE), HJIM BOCHPOU3BOIUT

COJIep’)KaHHWE TEKCTa Yy4eOHHKA, HO HEIOCTaTOYHO TOHUMAET OTICNIbHBIC TMOJIOKEHUS,

MMEIOIMe Ba)KHOE 3HAUEHHE B ’TOM TEKCTE;

8) 0OHapyKMBaeT HEAOCTATOYHOE MOHMMAHHUE OTACIbHBIX MOJOKEHUHN MPU BOCIIPOU3BEACHUN

TeKcTa yueOHUKa (3amuceil, IepBOMCTOYHUKOB) WIM OTBEYAET HEIMOJIHO Ha BOMPOCKHI YUUTEs,

JIOITyCKasl OJIHY-/BE rPpyOble OINOKH.

Otmerka "'2"" cTaBUTCS, €CIIU YUEHUK:

1. He ycBOMJI M HE PacKpblII OCHOBHOE COJIEpKaHUE MaTepuaa,;

2. He JienaeT BBIBOJIOB M 0000IIIEHU.

3. He 3HAaeT U He MOHUMAET 3HAYUTEIbHYIO WIN OCHOBHYIO YacTh MPOTrPaMMHOIO MaTepuania B
npejenax NoCTaBIEHHBIX BOIIPOCOB;

4. unu umeer cnabo cPOpPMHUPOBAHHBIE W HEMOJIHbIE 3HAHUS W HE YMEET NMPHUMEHATh UX K
pelIeHNI0 KOHKPETHBIX BOIIPOCOB U 3a/1ad 10 00pasiy;

5) wim npu oTBeTe (Ha OJMH BOMPOC) JOMycKaeT OoJiee ABYX IpyObIX OIIMOOK, KOTOPHIC HE

MOJKET UCIIPABUTH 1K€ MPU MOMOILU YUUTEIIS.

Kpurtepun oueHnBaHus NMUCBMEHHBIX paldoT (npakmuueckue u n1adopamopmusie padoomat)



1. Onenka 3xcrnepuMeHTAIbHBIX YMEHH I
OneHka CTaBUTCS HAa OCHOBAaHMM HAONIONCHMS 33 YYalUIMMHCA W THCBMEHHOTO OTYeTa 3a
pabory.
OT1meTka «5»:
* paboTa BBINOJHEHA MOJHOCTHIO M NPABWIIBHO, CHEJNAaHBl MpPAaBUJIbHBIC HAOIIOJCHUA U
BBIBO/IBI;
* OKCIIEPUMEHT OCYILECTBJICH IO TUIaHY C YY€TOM TEXHHKH 0€30IacHOCTH W MPaBHJI pabOTHI C
BELECTBAMU 1 000pYyI0BaHUEM;
* IPOSIBJICHBI OPTaHU3AIMOHHO-TPYAOBbIE YMEHHS (TOANCPKHUBAIOTCS YUCTOTa Pabovero
MecTa U OPSA0K Ha CTOJIE, SKOHOMHO MCHOJIb3YIOTCSI PEaKTUBBDI).
OrMmerka «4»:
* paboTa BBIIIOJIHEHA NPABUJIbHO, CJIEIAHbI NPaBWIbHbIE HAONIOJEHUS W BBIBOJBI, HO IIPU
9TOM JKCIEPHUMEHT IMPOBEAECH HE MOJHOCTHIO WM JIOMYIIEHbI HECYIIECTBEHHbIE OMIMOKU B
paboTe ¢ BelecTBaMu U 000pyI0BaHUEM
OT1meTka «3»:
* paboTa BBHINIOJIHEHA MPABUJILHO HE MEHEE YeM HaIlOJIOBUHY WJIM JIONYIIEHA CYIECTBEHHAs
omunOKa B XOJie SKCIIEPUMEHTa, B OOBACHEHUHU, B OGOpPMIEHUU pPabOThl, B COOJIIOJIEHUU
MpaBWJI TEXHUKU O€30MacHOCTH NpU paboTe C BellecTBAaMU M OOOpYyIOBaHUEM, KOTOpas
UCIPABIIIETCS IO TPEOOBAHUIO YUUTETIS.
OtmeTtka «2»:
* IOTyIIEHBI JBe (W 0o0Jiee) CyIeCTBEHHBIC OMIMOKHM B XOJIE€ DKCIIEPUMEHTA, B OOBSICHEHUH, B
obopmiieHnn pPabOTBI, B COONIOACHWM TMPABWJI TEXHUKH OE€30MAaCHOCTH TMpU padoTe C
BElIECTBAMU U 00OpyIOBaHMEM, KOTOpbIE YYallUWCA HE MOXKET HCIPABUTh JaxXe I0
TpeOOBAaHUIO YUUTETIS.

Ouenka ymenuil pewiamsp IKCnepUMEHmMaabHble 3a0auu

OT1meTka «5»:

* [IJIaH PEIIeHUs] COCTABIIEH NMPABUIILHO;

* IPaBUJIHLHO OCYIIECTBJICH MOA00P XUMUYECKUX PEaKTUBOB U 000PYAOBAHUS;

* TaHO TOJIHOE OOBSCHEHHE U C/IeTaHbl BHIBOJIBI.

OT1meTka «4»:

* [IJIaH PEIICHUs] COCTABIICH MPABUJILHO;

* MPaBWJIBHO OCYILIECTBJICH MOA00P XMMHUYECKHUX PEAKTUBOM U OOOpYIOBaHUS, MPU ITOM

JIOTIYILIEHO He 0o0Jiee IBYX HECYIECTBEHHBIX OMIMO0OK BOOBSICHEHUH U BBIBOAX.

OT1meTKa «3»:

* [IJIaH PEIICHUs] COCTABIICH MPABUJILHO;

*IPaBUJILHO OCYILECTBIEH MOAOOP XUMUYECKUX PEAKTUBOB M 00OPYHOBaHUs, HO JIOMYyIIEHA
CylecTBeHHasl OIIMOKa B 0ObSICHEHUU U BBIBOIAX.
OrMeTKka «2»:

* TOTYIIEHHI JBe (M OoJiee) OMMOKYU B IJIaHE PelIeHus], B M0I00pe XUMUYECKHX PEAKTUBOB U
000pynoBaHus, B 00bSICHEHUH U BBIBOJIAX.

Ouyenka ymenuii pewiams pacuemusle 3a0a4u

Ormerka «b»:

* B JIOTMYECKOM DACCYKJEHUU W PEIICHHHM HEeT OIMOOK, 3aJaya pelieHa paluOHAIbHBIM
CIIOCOOOM.

OrMmeTka «4»:

*B JIOTMUECKOM PACCYXJCHUU W PEUICHHH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya perieHa

HEepalMOHAIBHBIM CIIOCOO0M HITH JIOMYIIEHO HEe 0oJiee BYXHECYIECTBEHHBIX OITHOOK.

OTMeTKa «3»:

*B JIOTHYECKOM PACCYXKICHHHM HET CYIIECTBEHHBIX OMIMOOK, HO MAOMYIIeHa CYIIeCTBEHHAS

omrOKa B MaTeMaTHYECKHUX pacyeTax.

OTMeTKa «2»:

*MIMEIOTCS CYIIIECTBEHHBIE OIMOKU B JIOTUYECKOM PACCYK/ICHUU U B PEIICHUU.



OneHka MUCbMEHHBIX KOHTPOJIbHBIX padoT
Konmponsusie padbomul uz nocoous oueHuaOmMca co2nacHo nPedioHceHHoil a6mopom
WKAIbl OUEHKU UU
Otmerka «b»:
*OTBET MOJIHBIN ¥ MIPABWIIBHBIN, BO3MOKHA HECYIIIECTBCHHAS OIIMOKA.
OtmeTKka «4»:
*OTBET HETIOJHBIN WU JIOMYIIECHO He 0oJiee IBYX HECYIIECTBCHHBIX OIIHOOK.
OTMeTKa «3»:
*paboTa BBIMOJIHCHA HE MEHEE YeM HAIOJIOBHHY, JOIYIICHA OJTHA CYIIIECTBEHHAS OIIMOKA U IPH
9TOM JBE-TPH HECYIIECTBECHHBIC.
OTMmeTka «2»:
*paboTa BBIMOJIHEHA MEHBIIIC YeM HATIOJIOBUHY MJIHM COJICPYKHT HECKOJIBKO CYIIECTBEHHBIX
OIIINOOK.
OrMmerka «1»:
*paboTa HE BBHINIOJTHEHA.
[Ipu o1ieHKe BHIMOJHEHUS MUCHbMEHHOW KOHTPOJIBHOU PaboThl HEOOXOAMMO
YUUTBIBaTh TPeOOBaHMSI €AMHOTO opdorpaduueckoro pexuma.OTMeTka 3a
HUTOTOBYIO KOHTPOJLHYIO Pab0Ty KOPPEKTHPYET MPEIIICCTBYIONTUE TPH
BBICTaBJICHMH OTMETKH 3a YETBEPTh, MTOJIYTOIue, To1. Quenka mecmosvix
pabom.

TecThl, cocTOSIITNE W3 TISATH BOITPOCOB MOYXHO HCIOJIE30BATh TIOCIIE H3YUCHHS
kaxxgoro marepuaina (ypoka). Tect uz 10—15 BorpocoB UCHOIB3yeTCA 11 IEPUOANUECKOTO
koHTpoJIs. Tect u3 20—30 BompocoB HEOOXO MO HCITOJIB30BATh JUISI HTOTOBOTO KOHTPOJIS.
[Tpu o1leHMBAHUH UCITONB3YETCS CIICIYIOIIAs ITKaIa: IS TeCTa U3 ISITH BOIIPOCOB
* HET OIINOOK — OTMETKA «5»;

* O/THA OIIMOKA - OTMETKA «4»;

* JIBE€ OIIINOKH — OTMETKA «3»;

» 25—30 nmpaBUIBLHBIX OTBETOB — OTMETKA «5%,

* 19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»,

* 13—18 npaBUIBHBIX OTBETOB — OTMETKA «3»,

* MeHbIIe 12 MpaBUIILHBIX OTBETOB — OTMETKA «2».

udposbie 00pazoBaTe/ibHbIE PeCYPChl U PeCYPChI CETH HHTEPHET:

=

Hutepuer ypok_http://interneturok.ru/
A kmacc_https://www.yaklass.ru/p
Bcs teopust EI'D_http://alexlarin.net/

N

w

Penry BIIP https://vpr.sdamgia.ru/

®OUIIU https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-2
POII https://resh.edu.ru/

bubmuoreka I{OK https://urok.apkpro.ru/

TectupoBanue online: 5-11 xmaccet www.kokch.kts.ru/cdo

bubnuorteka 31eKTpOHHBIX y4eOHBIX MOCOOHI Mo MaTeMaTuke. www.mschool.kubsu.ru

©ooN R

VIl. KAIEHIAPHO-TEMANYECKOE INTAHUPOBAHHUE IO YYEBHOMY NNPEJIMETY
«Xumua» 8 kiace

[Tpunoxxenue 1
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Kontpoas | IlpakTuue Aata uugposbie
Tema ypoka Bcee H3y4e
n/ ro HbIe CKHe st o0pa3oBaTejibHbIE
n padoThI padoTsI pecypchl
Paszpnea 1. IlepBoHavaibHble XUMHYECKHE IOHATHUS
Tema 1. XuMusi — BakHas 00J1aCTh €CTECTBO3HAHUA U MPAKTHYECKOM 1eATeIbHOCTH
yejoBeka (5 4)
BBoaHbIHi
UHCTPYKTAXK MO
Th bubmmoreka [{OK
1 [Ipeamer xumum. 1 https://m.edsoo.ru/ff
Pons xumMuu B 0d210c
JKU3HU YeIoBeKa.
Tena u BemecTra
[TonsTHE O bu6moreka [IOK
2 METOJIaX ITO3HAHUSA 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
IIpakTHyeckas
padora Ne 1
«IIpaBuiia paboTHI
B nafopaTopan u bu6moreka [IOK
3 HpHEME 1 1 https://m.edsoo.ru/ff
0d23dc
oOpareHus ¢
71a00paTOPHBIM
000pyTI0BaHUEM
Yuctele BelecTa bubnuorexa [JOK
4 u cmecu. CriocoObl 1 https://m.edsoo.ru/ff
pazaeiieHus: cMecei 0d26ca
IIpakTH4yeckas
padora Ne 2
«PazneneHue bu6mmoreka [JOK
5 cMmeceit (Ha 1 1 https://m.edsoo.ru/ff
MIpUMEPE OUYUCTKHU 0d28c8
[IOBAPEHHOM
COJIN)»
Tema 2. BemectBa 1 xuMudeckue peakuuu (16 4.)
5 ATOMEI 1 1 bu6mmoreka [JOK
MOJIEKYJIBI https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

0d2a6¢

XUMHYECKHUE
3JIEMEHTEI. 3HAKHU

bubnuoreka [IOK

7 (cuMBOJIBI) https://m.edsoo.ru/ff
XUMHYECKUX 0d2be8
DJIEMEHTOB
Tpoctsie 1 bu6mmoreka [{OK
8 O BOLICCTA https://m.edsoo.ru/ff
B 0d2a6c
AToMHO- bu6mmoreka [{OK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff
y4eHHe 0d2d50
3aK0H MOCTOSHCTBA
COCTaBa BEIIECTB.
XnMuueckas
bubmmoreka [{OK
dhopmymna.
10 https://m.edsoo.ru/ff
BanenTHOCTB
0d2eae
aTOMOB
XUMHYECKUX
SJIEMEHTOB
OTHOCUTENLHAS
aTOMHAas Macca. bubnuorexa [JOK
11 OtHocHTenLHAS https://m.edsoo.ru/ff
MOJIEKYJISIpHAs 0d323c
Macca
MaccoBas noins
bu6moreka [IOK
XUMHYECKOIO
12 S IOMEHTA B https://m.edsoo.ru/ff
0d350c
COEIMHEHNH
IIpoBepounast
padora no teme
13 «IlepBoHauaIbHBIC
XUMHUYECKUE
MMOHSATHSD»
KoaunuectBo bu6mmoreka [JOK
14 BelecTsa. MoJb. https://m.edsoo.ru/ff
Monspras macca 0d5230
duznueckue u
XUMHUYECKHE bu6mmoreka [JOK
15 SIBJICHMS. https://m.edsoo.ru/ff
Xumugeckas 0d37fa

peakuus



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

IIpu3naku u

YCIIOBHS bubnuorexa [JOK
16 IIPOTEKAHUS https://m.edsoo.ru/ff
XUMHYECKUX 0d3al6
peakuui
3aKOH COXpaHEHUs
bu6mmoreka [IOK
MAaccChl BEIIECTB.
17 N HMIeCKIe https://m.edsoo.ru/ff
0d3b88
YpaBHECHHUS
Brruncnenus
KOJINYECTBA, MACCHI
bubmmoreka [{OK
BEIIECTBA I10
18 N https://m.edsoo.ru/ff
yp 0d5708
XUMHYECKUX
peakuui
Knaccuduxanus
XUMHYECKUX
peakimit bubnuorexa [JOK
19 (coemuHeHMS, https://m.edsoo.ru/ff
pa3moKEHUA, 0d3f34
3aMeIEeHMS,
oOmeHa)
M. B. JlomoHOCOB
— YUYEHBIN-
bu6moreka [IOK
DHIIUKJIOTEINUCT.
20 O6oGmerie 1 https://m.edsoo.ru/ff
B 0d40c4
CHCTEMAaTHU3aLUS
3HAHUH
KonTpoasnas
padora Nel no bubnuoreka [JOK
21 TeMme «BemecrBa u https://m.edsoo.ru/ff
XHUMHYECKHE 0d4290
peaKIum»
Pa3znen 2. Baxneiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Tema 3. Bo3ayx. Kucisopoa. Ilousitue 06 okcuaax (6 4.)
Bo3nyx — cMmech
ra3oB. CocraB
Bo3yXa. KHCI0DO bu6mmoreka [JOK
22 BJEIGXM'GHT i P https://m.edsoo.ru/ff
0d448e
MIPOCTOE BEILIECTBO.
O3on
23 dusnueckue u bu6mmoreka [JOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

XUMUYECKHE
CBOMCTBA
KHCII0pO/1a
(peakuuu
OKHMCJICHUS,
ropenue). [lonsitue
00 okcuaax

https://m.edsoo.ru/ff
0d4614

Crioco0s1
IOJIy4YECHHUS
KHCIIOpOJIa B

bu6mmoreka [{OK

24 nabopaTopuu U 1 https://m.edsoo.ru/ff
MPOMBIIIEHHOCTH. 0d497a
[IpumeHeHne
KHCJIOpOJIa
TenoBoii 3¢ ekt
XUMHUYCCKOM
peaKIuu, OHATHE

bu6moreka [IOK
0
25 TeDMOXIMITIECKOM 1 https://m.edsoo.ru/ff
p 004790
YpaBHEHUH, K30- H
SHIOTEPMHUECKUX
peaKImsIX
TommBo (HedTs,
YTOJIb U METaH).
bu6moreka [IOK
3arpsizHeHue
26 BOBIVXA. CLIOCOBLL 1 https://m.edsoo.ru/ff
ayxa, 0d4cda
ero
MPEAOTBPAILICHUS
IIpakTHYeckas
padora Ne 3 o
teMe «llonmyuenune bubnuoreka [JOK

27 U coOupaHue 1 1 https://m.edsoo.ru/ff
KHCJIOPOJIa, 0d4ae2
W3Y4YEHUE ero
CBOMCTB»

Tema 4. Bogopoa. Ilonsitue o kucsaorax u coasx(8 4.
Bomopon —
3JIEMEHT U IIPOCTOE bubnuoreka [JOK

28 BEIIECTBO. 1 https://m.edsoo.ru/ff
Haxoxxnenne B 0d4ddo
pupojie
dusznyeckue u bubmuoreka [JOK

29 1
XAMUYECKHE https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

CBOMCTBA 0d4ddo
BOJIOPO/JIA.
IIpumeHeHue
BOJIOpOJA
HousTue o bub6mmoreka [{OK
30 HCIOTAX 1 OIS 1 https://m.edsoo.ru/ff
0d50d2
C1ioco05bI
— bu6mmoreka [{OK
31 50 Zqo . 1 https://m.edsoo.ru/ff
AOpoA 0d4ddo
naboparopun
IIpakTH4eckas
pabora Ne 4 o
teme «[lomydyenue bubnuotexa [JOK
32 U coOupanue 1 https://m.edsoo.ru/ff
BOZOPO/IA, 0d4f42
M3y4YEHHUE €ro
CBOICTBY
BBoaHbIMI
HHCTPYKTAXK O
TE bu6moreka [IOK
33 MoAbHLL o6LEM 1 https://m.edsoo.ru/ff
P 0d542¢
rasoB. 3aKOH
ABoraapo
Breraucnenus
00BEMa,
KOJIUYeCTBa
bu6mmoreka [JOK
BEIIEeCTBA ras3a Io
34 T HABCCTHOM 1 https://m.edsoo.ru/ff
Y 0d55a0
KOJINYECTBY
BEIIEeCTBA WU
00BEMY
Brruncnenus
00BEMOB T'a30B MO
bubmuoreka [JOK
YPaBHEHUIO
35 KLU HA OCHOBE 1 https://m.edsoo.ru/ff
peardn fa 0d5708
3aKO0HAa 00BEMHBIX
OTHOIIIGHUM T'a30B
Tema 5. Boga. PactBopbl. Ilonsitue 00 ocHoBanusix(s 4.)
dusnyeckue u bu6mmoreka [JOK
36 XUMHUYECKHE 1 https://m.edsoo.ru/ff
CBOICTBA BOJIbI 0d587a
37 CocTaB OCHOBaHHIA. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

TTonsarue 00

https://m.edsoo.ru/ff
0d59e2

WHIUKATOpaX
Bopa xak
pacTBOPUTEIIb.
Hacebiiennbie u
bu6mmoreka [{OK
HEHACBIIIICHHbIC
38 ACTBODLL https://m.edsoo.ru/ff
bactBopEL- 005b40
MaccoBas noss
BEIllECTBA B
pacTBope
IIpakTH4eckas
pabora Ne S o
TeMe
«[Ipurorosnenue bubnuoreka [JOK
39 PacTBOPOB C https://m.edsoo.ru/ff
ONpeNeNEHHON 0d5eba
MAacCcOBOM J0JIei
pacTBOPEHHOTO
BEIIIECTBA
KourpoubHas
padora Ne2 no bubnuorexa [JOK
40 teMe «Kucmopo. https://m.edsoo.ru/ff
Bonopon. Boga» 0d6342
Tema 6. OcHOBHBIE KJIACCHI HEOPraHUYecKUuX coequHeHuii(11 4.)
OKXCHIBI: COCTaB, bu6moreka [IOK
41 KJaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tonyuenue u
XUMHYECKHE
CBOMCTBA bu6mmoreka [JOK
42 KUCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aMmdoTepHbIX
OKCHUJIOB
OcHoBaHu4:
bubmuoreka [JOK
COCTaB,
43 KnaccndKai https://m.edsoo.ru/ff
L, 0d67ca
HOMEHKJIaTypa
ITonyyenue u
bu6mmoreka [JOK
XUMHYECKUE
44 . https://m.edsoo.ru/ff
CBOICTBa

OCHOBaHUN

0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

KucnoTtsi: cocras, bu6mmoreka [{OK
45 KJIaccu(uKaIus, 1 https://m.edsoo.ru/ff
HOMEHKJIATypa Odfee2
[Tonyuenue u bubnuorexa [JOK
46 XUMHYECKHE 1 https://m.edsoo.ru/ff
CBOMCTBA KHUCJIOT Odfee2
Conu (cpennue):
HOMECHKJIATYpa,
bu6mmoreka [{OK
CII0COOBI
47 N — 1 https://m.edso0.ru/00
TYACHIA, ad9474
XUMHUYECKHE
CBOIiCTBa
IIpakTH4eckas
pabora Ne 6.
Pemenne
AKCIEPUMEHTAIbH bubnuorexa [JOK
48 BIX 3a7a4 II0 TEME 1 1 https://m.edso00.ru/00
«OCcHOBHBIE ad9b7c
KJ1aCChI
HEOPTaHWUYECKUX
COEeIUHEHUIN
I'enetnueckas
CBSA3b MEXIY bubnuoreka [IOK
49 KJaccaMu 1 https://m.edso0.ru/00
HEOPraHMYECKUX ad9a50
COEeIUHEHNN
O06o06meHne 1 bubnuoreka [JOK
50 CHCTEMAaTHU3ALUS 1 https://m.edso0.ru/00
3HAHUH ad9ch2
KonTpoasnas
padora Ne3 no
" bu6mmoreka [JOK
teMe "OCHOBHEIE
51 1 1 https://m.edsoo.ru/00
KJIacChl
ad9ela
HEOPraHMYECKUX
coequHeHun"

Pasnen 3. llepuoauyeckuii 3axon u [lepuoauyeckas cucrema xumuyeckux jiementon /. U.
MenaeneeBa. CTpoenne aToM0B. XuMn4yeckasi CBA3b. OKHCINTEIBLHO-BOCCTAHOBUTEIbLHbIE
peakuumn

MenneneeBa. Ctpoenue atroma (7 4.)

Tema 7. llepuonnyeckuii 3axkoH u [lepuonnyeckasi cucrema xummu4ieckux 3jaemenTos /. U.

52

[TepBBIe MOTIBITKH
KIaccupuKaIuu

bu6mmoreka [JOK
https://m.edso00.ru/00
ad9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

XUMHYECKUX
3JIEMEHTOB.
ITonsarue o
CPYIIAaX CXOJHBIX

3JIEMEHTOB

[Tepuonnueckuii

3aKOH B

[lepuoanueckas bubnuorexa [JOK
53 cucTema https://m.edso0.ru/00

XAMHYECKUX adab2c

anemenTtoB /1. W.

Meneneera

TTepHobI, TpymH, bubmmoreka [{OK
54 P —— https://m.edso0.ru/00

adas2c

CrpoeHue aTOMOB. bubnuorexa [JOK
55 CocTaB aTOMHBIX https://m.edso0.ru/00

anep. U3oTonsl ada342

Crpoenue

AIEKTPOHHBIX

000JI0YCK aTOMOB bu6moreka [IOK
56 AJIEMEHTOB https://m.edso0.ru/00

[Tepunoamaeckoit ada6bc

cuctemsr /1. 1.

Meunneneena

XapakTepucTUKa

XUMHYECKOTO

3JIEMEHTA TI0 €ro bu6mmoreka [JOK
57 MTOJIOXKEHUIO B https://m.edso0.ru/00

[Tepunoauaeckoit ada824

cucteme /. U.

Meunpeneena

3HadeHue

[Tepuoaudeckoro

3aKOHA JIJIs

PasBUTHS HAYKH W bubnuorexa [IOK
58 npascruan, J1, Y. https://m.edso0.ru/00

adad6e

MengeneeB —

Y4€HBIH, NIEAror u

rpaKJaHUH

Tema 8. Xumuueckas cBsizb. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHbIE peakuuu (8 u.+ 2
pe3epBHBIX)

59 DneKTpoOTpULIATEN 0 bubnuorexa [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

BHOCTH aTOMOB https://m.edso0.ru/00
XUMHYECKUX adaab8
3JIEMEHTOB
Vonmas bubmuoreka [IOK
60 1 https://m.edso0.ru/00
XUMHYECKas CBS3b adac3a
Kosanentnas bu6mmoreka [{OK
61 MOJIIpHAS 1 https://m.edso0.ru/00
XHMHYECKas CBSI3b adaab8
Kosanentnas bu6mmoreka [{OK
62 HEMnoJIIpHAas 1 https://m.edso0.ru/00
XHMHYECKas CBS3b adaab9
CrremeHs bubmmoreka [{OK
63 1 https://m.edso0.ru/00
OKMCIJIEHUS adae28
OKucCIUTeNbHO- bubmmorexa [{OK
64 BOCCTAHOBHUTEIHHBI 1 https://m.edso0.ru/00
€ peaKknuu adb076
OKHUCIUTETN U
BOCCTAaHOBHTEIIHN bubmorexa HOK
65 1 https://m.edso0.ru/00
adb076
KonTtpoibHasn
padora Ned o
teme «CTpoeHue Bubamorexa [IOK
66 aToMa 1 https://m.edso0.ru/00
' adb486
Xumudaeckas
CBSI3bY
g?jg;ﬁ;eyi% Bu6nuoreka [LIOK
67 S — 1 https://m.edso0.ru/00
. adb33c
3HAHUH
g?;giiizeyi(m Bubmoreka LIOK
68 S — 1 https://m.edso0.ru/00
. ad9och2
3HAHUH
OBILIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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