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HopmaruBHas 6a3a

- ®enepanpHbiidi 3akoH oT 17.02.2023 Ne 19-®3 «OO6 0COOEHHOCTAX MPABOBOTO
peryiupoBaHus OTHOIICHUH B chepax oOpa30BaHMsI U HAYKHU B CBA3H C IPUHATHEM B Poccuiickyio
Oenepannio  Jlonenkoir Hapomnoit PecnyOmuku, Jlyranckoit HapogHoit PecmyOmuku,
3anopokckoit oOmacth, XepCcOHCKOHW o0jacTH W oOpa3oBaHMEeM B cocTaBe Poccuiickoii
@Denepanun HOBBIX cyObekTOoB — Jlonenkoit Haponnoit PecnyGmuku, Jlyranckoir Hapomnoit
PecriyOnuku, 3anmoposkckoil o0macth, XepCOHCKOW 007acTh W O BHECCHMHM HW3MEHEHHWH B
OTJEIIbHBIE 3aKOHOaTeNbHbIe akThl Poccuiickoit denepanuny;

- @enepanbHblil 3ak0oH OT 29.12.2012 Ne 273-®3 «OO0 oOpazoBanuu B Poccuiickoii
Oenepannn» (nanee — GenepanbHbiil 3akoH Ne 273-D3);

- @epepanbHblii 3ak0oH OT 24.09.2022 1. Ne 371-®3 «O BHeceHUM HU3MEHEHHUU B
®denepanbHbIi 3akoH «O0 ob6pa3oBanuu B Poccuiickoit deaepanum» u ctathio 1 deaepanbHOTO
3akoHa «O0 o0s3aTenpHBIX TpeboBaHUAX B Poccuiickoit denepannny;

- [Ipuka3 Mununcrepcrsa npocseienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 286 «O06
YTBEPXKICHHH (elepaIbHOTO TOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAAPTa HAYaJIbHOTO
obmero oopazoBanus» (nanee — [Ipukaz Ne 286);

- IIpuka3 Mununcrepcrsa npocseienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «O06
yTBEpKACHUH (efepatbHOrO TOCYJapCTBEHHOTO 00pa3oBaTEeNIbHOTO CTaHAApTa OCHOBHOTO
oOmiero oopazoBanus» (nanee — [Ipukasz Ne 287);

- [Ipuka3 Mununcrepcrsa npocsemenus Poccuiickoit @eneparuu ot 12.08.2022 Ne 732 «O
BHECEHUU W3MEHEHMH B (esiepaibHbIil TOCYAapCTBEHHBINH 00pa30BaTeIbHbIM CTaHAAPT CPEIHEro
oOmiero o00pa3oBaHMsA, YTBEPXKACHHBIM MpukazoM MuHHCTepcTBa 0OOpa3oBaHMs U HAyKU
Poccuiickoit @enepanuu ot 17.05.2022 Ne 413» (nanee — Ilpuxaz Ne 732);

- [Ipuka3 MunucrepctBo npocseuienust Poccuiickoit @eneparuu ot 18.05.2023 Ne 372 "O06
yTBEpXKICHUH (eaepaabHOi 00pa30BaTeIbHOM MPOrpaMMbl HAYAIBLHOTO 0011Iero oOpa3oBanus ";

- [Ipuka3 Mununcrepcrsa npocsemienus Poccuiickoit @eneparnuu ot 18.05.2023 Ne 370 «O06
YTBEp)KJIEHUHU (hefepaibHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs»;

- IIpuka3 Munucrepctsa npocserienus Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 «O6
yTBEpKJIeHUU (hefiepalibHOM 00pa30BaTeIbHON MPOrpaMMBbl CpeTHET0 001Iero 00pa3oBaHUsY;

- [Ipuka3z MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 24.11.2022 Ne 1023
«O06 yTtBepxkneHnu (enepasbHOM aganTHPOBAHHONW 00pa30BaTENbHON MPOTPaMMBbl HAYaJILHOTO
o01rero oopa3oBaHus sl O0yYAIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbBSI;

- IIpuka3 MunucrepctBa npocsemenus Poccniickoit @enepannn ot 24.11.2022 Ne 1025
«O06 yTtBepxkaeHun ¢eaeparbHON ananTHPOBAHHON 00pa30BaTEIbHONW MPOTPAMMBI OCHOBHOTO
o0riero o6pazoBaHus 1 00yUYaIOMIUXCSI ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMU 37I0POBBS»;

- [Ipuka3z MunucrepctBa npocsemienust Poccuiickoit @enepanuu ot 24.11.2022 Ne 1026
«O06 yTtBepkaeHun (enepaibHON aganTUPOBaHHONW 00pa30BaTENBHON MPOrpaMMbl OCHOBHOTO
oOmiero obpa3oBaHus JUIsl 00yYarOIIMXCS C YMCTBEHHOM OTCTAlOCThIO (MHTEJJIEKTYalbHBIMU
HapYLICHUSIMH )»;

- TlocranoBnenue ['7aBHOrO TroCyJapCcTBEHHOTO CaHUTApHOrO Bpadya Poccuiickoi

Oenepannu ot 28.09.2020 Ne 28 «O6 yrBepknenun canutapHbix mnpaBuin CIT 2.4.3648-20
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«CaHUTapHO-3MUIEMHOJIOTHYEeCKHEe TPeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUS U OOydeHus,
OTIBIXA U O3JIOPOBIICHUS IETEH M MOJIOJICHKIY;

- IlocranoBienue [7aBHOrO TroOCYIapCTBEHHOIO CaHUTApHOro Bpada Poccuiickon
@eneparun ot 28.01.2021 Ne 2 «O06 yTBepkaeHHHM caHMTapHbIX mpaBwi U HopMm CanlluH
1.2.3685-21 «I'urnennyeckrue HOPMATUBBI U TPEOOBAHUS K 00ECIIEUeHUIO OE30MaCHOCTH U (WJIN)
0e3BpeIHOCTH IS UeoBeKa (PaKTOpOB Cpeibl OOUTAHUS;

- [Ipuka3 MunucrepcTsa npocsemenus Poccutickoit @eneparuu ot 22.03.2021 Ne 115 «O6
yTBepkaeHun [lopsaka opranuzanuu M OCYLIECTBICHHS OOpa30BAaTENbHOU AESITEILHOCTU IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM IIpOrpaMmam - 00pa3oBaTeIbHbIM IIpOrpaMMaM HayalbHOTO
00111eT0, OCHOBHOT'O O0IIETO M cpeiHero obiero oopasoanms» (manee — [Ipukas Ne 115);

- IIpuka3z MunucrepcrBa npocsenienust Poccuiickoit ®@enepaunun ot 22.02.2023 Ne 130,
3aperucTpupoBaHHbli  MunucrepctBoM roctuimn  Poccuiickont  ®enepanuun  24.03.2023,
peructpanuonHblii Ne 72712 «O BHeceHuu n3meHenus B Ilopsaaok 3anoaHeHus], y4eTa U BblAauu
aTTecTaroB 00 OCHOBHOM OOHIEM U cpeAaHeM o0meM oO0pa3oBaHMM W WX AyOJIHMKaToB,
YTBEPKIACHHBIN NMpuKa3oM MuHucTepcTBa npocBemienus Poccuiickoit denepanuu oT 5 oKTAOps
2020 Ne 546y,

- ITpuka3 MunucrepcTBa npocsenieHus Poccuiickoit @eneparuu ot 22.02.2023 Ne 131/274,
3aperucTpupoBaHHblii  MunucrepctBoM roctuimu  Poccuiickoit  ®eneparuun 21.03.2023,
peructpanioHHbii No 72652 «O0 yTBep:KJIeHUH OCOOCHHOCTEH MPOBEACHHS TOCYIapCTBEHHOM
UTOTOBOM aTTeCcTaIlly 10 00pa30BaTEIbHBIM ITPOrpaMMa OCHOBHOTO OOIIETO U CPETHEro 00IIero
o0Opa3zoBaHus, GOPMBI TPOBEACHUS TOCYJAPCTBEHHON UTOTOBOM aTTECTAllMK M YCIOBUH JOMyCKa
K Hell B 2022/23, 2023/24, 2024/25, 2025/26 yueOHBIX To1aX»;

- IIpuka3z Munucrepctsa npocserienus Poccuiickoit @eneparuu ot 06.04.2023 Ne 240 «O6
yrBepkaeHuH [lopsiaka M ycrmoBMH OCYIECTBIEHHMS IepeBofa, OOydyaroIMXCs W3 OJHOM
OpraHu3alliy, OCYIIECTBISIONIEH 00pa30BaTeNbHYI0 JEATENbHOCTh IO 00pa3oBaTeIbHBIM
nporpaMMaM Ha4ajbHOI'O OOIEro, OCHOBHOIO OOILIEro M cpeaHero oOumiero oOpa3oBaHUs, B
JIpyrue opraHu3aluy, OCyIECTBISIIOIINE 00pa30BaTENbHYIO JESATEIbHOCTD 110 00pa30BaTeIbHBIM
porpaMMaM COOTBETCTBYIOIMX YPOBHS U HAIIPABIICHHOCTHY;

- [Ipuka3 Mununcrepctsa npocsemienus Poccuiickoit @eaepanuu ot 21.09.2022 Ne 858 «O06
YTBEpXKJIEHUH (PeepaibHOTO TIepeuHsi y4eOHWKOB, JOMYIICHHBIX K WCIOJB30BAHUIO TPH
peanu3alMy UMEIOIIUX TOCYJapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTeNbHBIX MPOrpaMM
HAyaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAHEro ooumero oOpa3oBaHMs OpPraHU3ALMIMM,
OCYILECTBIISIOUIMMHA 00pa30BaTeIbHYIO JEATENbHOCTh, U YCTAHOBICHHS NPEAEIbHOIO CpoKa
UCIIOJIb30BaHUS HCKIIIOYEHHBIX YUYEOHHKOBY;

- [Ipuxa3 MununcrepctBa npocsemienus Poccutickoit @eaeparuu ot 09.06.2016 Ne 699 «O6
YTBEP)KJICHUH TIEPEUHS] OPTaHU3aINi, OCYIIECTBISIOIINX BBITYCK Y4eOHBIX TTOCOOMH, KOTOpBIE
JIOTTYCKAIOTCS K UCIOJB30BAaHUIO TIPU Pean3allii UMEIOIIUX FOCyAapCTBEHHYIO aKKpeIUTaIUI0
00pa3oBaTeNbHBIX MPOTPAaMM HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0pa3oBaHUsY;

- IIpuka3 Munucrepctsa npocserienus Poccuiickoit @eneparuu ot 02.08.2022 Ne 653 «O6
YTBEPKJICHUH (PeepabHOTO MEepPeyHs AJIEKTPOHHBIX 00pa30BaTeIbHBIX PECYpPCOB, JOMYIIEHHBIX
K MWCIOJb30BAaHMUIO TPH  pPEIM3alUU  HUMEIOLIUX TOCYJAapCTBEHHYIO  aKKpEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPAMM HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
obpazoBanus» (3apeructpupoano B Munrocte Poccuu 29.08.2022 Ne 69822);



- [Inucekmo MunuctepcrBa npocsemenus Poccuiickoit ®eneparuu ot 03.03.2023 Ne 03-327
«O HampaBieHuu uHpopManum» (BMecTe ¢ «MeTOIUYeCKUMU PEKOMEHIAIMSIMH 110 BBEICHUIO
(denepaabHBIX OCHOBHBIX 0011€00pa30BaTEIbHBIX TPOTPAMMY);

- [lucemo MunuctepcTBa npocsemenus Poccuiickoit @enepanyu ot 22.05.2023 Ne 03-870
«O HamnpasieHun nHGopManun» (romnoiaHeHue K nuckmy Ne 03-327);

- [lucemo MunucrepcTBa npocsenieHus Poccuiickoit @eneparun ot 16.01.2023 Ne 03-68
«O nanpasnenuu uadopmanun» (BMecte ¢ «Mubopmanueii o BBeaeHuu deaepaibHbIX OCHOBHBIX
00111€00pa30BaTEIBHBIX IPOTPAMM);

- [Iucemo MunuctepctBa npocenieHus Poccuiickoit @enepanuu ot 15.02.2023 Ne  A3-
113/03 «O wHampaBieHUH METOAWYECKHX pEeKOMeHnanui» (Bmecre c¢ «MHbopmanmonHo-
METOAMYECKHM IHCBMOM O BBEACHUHM (enepalbHbIX T'OCYJapCTBEHHBIX 00pa30BaTENbHBIX
CTaH/IapTOB HAYAJILHOTO OOIIET0 U OCHOBHOTO O0IIEero 00pa3oBaHUs»);

- [lucpmo MunuctepcTBa npocsemmenus: Poccuiickoit @eneparyum ot 20.03.2023 Ne 05-848
"O nanpasiennu uHpopManuu" (BMecTe ¢ "MeTOoIUYeCKUMH PEKOMEHIAIUSMU 110 pealh3aliu
npoOpPUEHTAMOHHOTO MHUHUMyMa B 00IIeo0pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
denepanun");



MHNOACHUTEJIBHASA 3AIINCKA

[TporpaMMma 1o XMMHUU Ha yPOBHE CpeaHEro oluiero ooOpazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUs (pelrepalibHOil 00pa30BaTEeIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanrbHOM TroCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBanusi yueOHOTO IpeaMera
«Xumus» B o0pazoBaTeIbHbIX opranuzanusax Poccuiickoit @epepannu, peaqn3yronx OCHOBHbIE
00pa3oBaTe/IbHbIE IPOIPAaMMBbl, 1 OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCIUTAHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsikenue Ilpasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX00B K pa3paboTKe MpOorpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIIel cTpaTerun
0o0y4eHus, BOCIUTAHUS U Pa3BUTHUS, O0yUaIOIIUXCS CPEICTBAMU y4eOHOTO mpeaMeTa « XUMHsD)
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyalbHble nojoxeHuss ®I'OC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIOJy4yaeMO€ BBITYCKHHUKaMu  00IIeo0pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHNX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHKSI MHUPOBO33PEHHS M O0IIEH KyJIbTYphl YellOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanmuzyercst xummueckoe o0pa3oBaHuE OOydYarOMMXCS Ha YPOBHE CpEAHEro 0OIero
00pa3oBaHus CPeACTBAMU Y4eOHOTro mpeaMeTa «XUMUs», COAECp)KaHUE U IMOCTPOEHUE KOTOPOTro
OlpesieNieHbl B MpOrpaMMe MO0 XUMHM C Y4€TOM CHeun(UKH HayKd XUMHH, €€ 3Ha4eHus B
MO3HAHUM TPUPOJIBI U B MaTepUAIbHOM JKU3HU OOILECTBA, a TAaKKe C YYETOM OOIIMX Liened u
NPUHILIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE CHCTEMbBI CpEIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyio pojib B COBPEMEHHOM
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»aroleM MUpe Kak O €TUHCTBE MPUPO/IbI U YelloBeKa, KOTopoe (POpMUPYETCs B XUMUHU HA
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOLIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3auMOIEHCTBYS C IPYTUMU €CTECTBEHHBIMU HAyKaMH, XUMUS CTajla HEOTheMIIEMON
Y4acThl0 MUPOBOU KyJbTYphl, HECOOXOJUMBIM YCIIOBHEM YCIIEHIHOTO TPyJa U KHU3HU KaXXJOTO
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3WJaTeNlbHas, Kak HayKa BBICOKHX
TEXHOJOTMIl HalpaBjleHa Ha pelleHHe II00aNbHbIX Npo0JieM YCTONYMBOIO pPa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
3/10pPOBBA.

B cootBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLIMIAMH CpelHEero oOIiero obpa3oBaHuUs
conepkanue npeamera « Xumus» (10—11 kmaccel, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOydarouuxcs, HEOOXOIUMYI UM s
BBIpAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B KH3Hb COLMYMA,
IPOI0JDKEHH 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.
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CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» U «O0Ias 1 HeOpraHMUECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckor XxuMun. @opmMupoBaHue JTaHHON CHCTEMBI 3HAHUH MTPU
M3Y4YEHUU TpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000Opa3usl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO0mast 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpeAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEACTABICHHUI O CTPOCHUU BEILECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HEOpraHWYecKass XUMHUSA» OO0YYaroIIMMCS MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPUKJIAIHOM XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHMMAHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perlieHus
MHTEJJIEKTyalIbHbIX U SKCIEpUMEHTAIbHBIX HCCIEN0BAaTeNbCKUX 3a7ad. B 1enoMm conepikanue
yueOHOro nmpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocopckux uaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHWYECKOIO M OPraHWYEeCKOro MHupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPhsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B nutane perenus 3aja4 BOCIUTaHUs, Pa3BUTHS M COLIMATN3ALUU 00YyJarOIUXCs IPUHSATHIE
IpPOrpaMMOil MO XUMHHM MOJXOAbl K OIpPENEICHHUIO COJAEp)KaHUS U TOCTPOEHHUs IperMera
npeaycMaTpuBaoT (OPMHPOBAHHE YHHUBEPCAJIBbHBIX YUEOHBIX JeHCTBUH, uMeromux 0a3zoBoe
3HaYeHHUE Ui PA3IMYHBIX BHUIOB JEATEIBHOCTH: pELICHHS NpoOsieM, MOMCKA, aHaIW3a H



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHIMAIOIICH BaYKHOE MECTO B TIO3HAHUHM XUMHUU.

B mpaxTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEro 00pa3oBaHMs, TaK U
Ha YPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPHU OMPEIEIICHUN COJEPKATEIbHON XapaKTepUCTUKU
nenel W3ydeHWs IpelMeTa HalpaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPAJUIMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMMHUYECKOH HAyKHM Kak o0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUYECKOH AEATEIbHOCTH YelIOBEKA M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KylIbTypbl. C METOAMYECKONH TOUKH 3pPEHHs] TaKOM MOJIXOJ K OIMpENeiICHHI0 Ieseld M3ydeHUs
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUs TJIABHBIMU LEISIMH U3yUYEHHs MpenMeTa «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsItOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOUW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
¢dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX JUIsl IPHOOPETECHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHUH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAONIOACHHWEM W
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHUEM TMpaBuil 0e3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atuM, comepikarenbHas XapaKTepUCTHKA eJIel M 3a/1a4 M3YYEeHHUs TpeaMeTa B
porpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucteMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenojaBaHU XUMHUHU B OOJIbIIEH CTEIEHU
OTIAaETCsl MPEAOYTEHUE TIPAKTUIECKON KOMITOHEHTE CO/IepIKaHusl 00yUYeHHs, OpPUSHTHPOBAHHON
Ha MOJTOTOBKY BBIMYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHU3alliM, BIAJCIOIIET0 HE HaOOpOM
3HaHWM, a (PYHKIHMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOTO
MOJTyYeHUsl 3HAHUN U PUMEHEHUS X B PEabHOM KU3HU AJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3m ¢ 9TUM TmpH UW3yYEeHWH TMpeaMera «XUMUsS» JIOMHHHpPYIOUIee 3HAaYeHUE
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanus o0y4Jaronmxcs K yCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHUE
WHTEJJIEKTYyallbHO Pa3BUTONM JUYHOCTH, TOTOBOM K caMo00Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX YXU3HEHHBIX CHUTYAIIHSIX,
CBSI3aHHBIX C BEIICCTBAMH M WX PUMEHCHHEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHA),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodiieMm,
MOWCKA, aHaimu3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX ISl TPUOOPETEHUs OTbITa
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWW XHUMHH, a TAKXKE JUIS OLIEHKU C
MO3UILIUI HKOJIOTHUECKON O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOLIECCOB
Ha OpraHu3M YelloBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEILICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpPETaTh HOBHIE 3HAHHS IO XHMHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJIs TIOUCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE y O0YUYAIONINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTAHHE Y 00YJarOMIUXCs yOKAEHHOCTH B TyMaHUCTUIECKON HAIPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJIOO0AIBHBIX MPOOJIEM PANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHST YHEPTETUYECKUX PECYpCOB M COXPAHEHUS MPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHOOPETCHUS
OTIBITA UCIIOJIb30BAHUS TIOMYUYCHHBIX 3HAHUH JUISI IPUHSITHS TPAMOTHBIX PEIICHUH B CUTYAIIHSX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacT «EcTecTBEeHHO-HAYYHBIC IPEIMETHI.

OO01ee 4uCIIO YacoB, OTBEAEHHBIX ISl U3YYCHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero odbpazoBanus, coctaisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Heze1O).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teoperuyeckne 0OCHOBbI OPraHU4YeCKOH XUMHUU

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B IMOJyYECHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHBbIC ToONIOKEeHUS. CTPyKTypHBIE (OPMYJIBI OPraHUYECKUX BEMIECTB. | omoiorus,
n30Mepus. XUMHUUECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o kiaccupuKaluyl OpraHnyecKux BemecTB. HomeHkIatypa opraHm4eckux
coeuHEeHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KIIacCOB
OpPraHUYECKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB M WX IMPEBpAICHUN: 03HAKOMIICHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJICKYJ
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPraHUYECKUX BEUIECTB MIPU HarpeBaHuM (IJ1aBjieHHue, OOyTIIMBAHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHMYECKHid psa. MeTaH W 3TaH — mpocTeuiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peakluy 3aMeIIeHUs U TOPEHNUs),
HAXO0XJIEHUE B MPUPO/IC, OJYUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIICH U MPOMWICH — MPOCTEeHIINe
MPEJICTAaBUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOrTeHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIyYeHHE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u metwinOyTtaaues-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psaA. AUETUIeH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOyUYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYUYEHHE U IpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBsA3b MEXIy YIVIEBOJOPOJaMHU,
MPUHAISKAINTIMHA K Pa3IMYHBIM KJIaccaMm.

[IpupoaHble UCTOYHUKU YTIAEBOAOPOIOB. [IpupoaHbIii Ta3 U MOMYTHBIE HEPTSIHBIC Ta3bl.
Hedtb u e€ mpoucxoxaenue. CriocoObl mepepaboTku HeTH: IEpPEerOHKa, KPEKUHT (TePMHUYECKHIA,
KartaquThuueckuit), mmponu3. I[IpogykTtel mepepaboTku HedTH, UX TNPUMEHEHHE B
MIPOMBINIUICHHOCTH U B ObITY. KaMeHHBIH yTroiib U IPOYKTHI €T0 epepadOTKH.

DKCIepUMEHTaIbHbIE METOABl M3YUCHUS BEIIECTB M WX MPEBpAIEHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydyKoB U pe3uHbl, KoJuiekiun «HedTe» u «Yromsy», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX, IPOBEICHHWE MPAKTUYECKOW pPabOThI:
MOJTy4YeHHUE 3TUJIEHA U N3YYEHHE €ro CBOMCTB.

Pacuérnrie 3amaun.

Brerunicnienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOHOTO BEIIECTBA WM MPOIYKTA PEAKINH M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUH).

Kucaopoacoaep:xamue oprannyeckue coeIMHeHUs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XMMHYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroaTtomMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaAMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

®deHout: cTpoeHUEe MOJIEKYJIbl, (PU3MUECKHE U XMMUYECKHEe CBOMCTBA. TOKCHYHOCTD (heHoIa.
[Tpumenenue penona.

Anpnerugsl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (Qusnueckue u
XMMHYECKHE CBOMCTBa (peakLuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAa4E€CTBEHHbIC PpEaKIUH),
HOJIyYEeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoITydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOILIEE ACUCTBHE.

CrnoxHble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIHM3 CIOXKHBIX 3()UPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

VYrneBoJbl: cocTaB, KiacCU(pUKAIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, NMPHUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepsl. CTpoeHue kpaxmaia U LEeUTI0I03bL.
dusnyeckre U XMMUYECKHE CBOICTBA Kpaxmaiia (THIPOJIH3, Ka4eCTBEHHAs PEaKIUs ¢ HOJI0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHUI: IPOBEACHHUE,
HaOJr0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
CHOUpPTOB (B3auMojelcTBHE MnlepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicteue kpaxmana
¢ io10M), IpOBeIeHHE MTPAKTUYECKON pabOThI: CBOWCTBA PacTBOPA YKCYCHOM KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHUYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIH TPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznyeckue U XMMHYECKHe
CBOWCTBA aMHUHOKMCJIOT (Ha NpuMepe TIIUIMHA). buomormyeckoe 3HaueHHWE AMHHOKHUCIIOT.
Ilentuabr.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coenuHeHus. [lepBuuHas, BTOpuUYHAas U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIM3, IEHATypalus,
Ka4yeCTBEHHBIE pEaKIu Ha OeJKH.
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DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHHs BEIIECTB M WX MPEeBpALICHUI: HaOIoIeHue U
ONKCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalys OENKOB INpH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COECIUHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpEeNHsAs MOJeKylsipHas macca. OCHOBHBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYJIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHUS.

DKCrepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M UX NMPEBpAIllEHU: 03HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YEHHMH opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCSI 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSITUM, SBIISIOUINXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTecTBEHHO-HAYYHBIE TIOHSTHS: SBJICHHE, HAy4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duzukKa: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKHIl YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEpEHUsI.

buonorus: xierka, opranusm, Omocepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YTIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONOorHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETHYECKHE Mpenaparhbl, MaTepUallbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMuYecKkud dneMeHT. AToMm. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTh. OCOOCHHOCTH
pacripeiefieHus SJIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHAas: KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema xumuuyeckux osnemeHtos J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmoguyeckoil CUCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpynnam M nepuojam. 3HaueHue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIIETITOPHEIN). BomopoaHast cBsi3b. BaneHTHOCTD.
DNEeKTpooTpULIaTeNbHOCTh. CTeneHb OKUcieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.
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[TonsiTue o aucnepcHbIX cucreMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccugukarus Heopranmaeckux coeinHennii. HomeHnkiatypa HeOpraHn4ecKux BEIIeCTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAIECKANIUX K PA3ITMYHBIM KIJIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakIUid B HEOPraHMYecKOW u
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPIrUU MPU XUMHUUYECKUX PEAKLIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3iW4yHbIX (pakTopoB. OOpaTUMbIE pEaKLUU.
Xumnueckoe paBHoBecue. (DaKTOpbI, BIUSAIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTnyeckas aucconuanus. CuipHbIe W ciadble 37eKTponuTsl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIIAs, HEUTpaJIbHAs, IIEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YyY€HHUs BEUIECTB M UX IPEBpalllEHUuM: JAEMOHCTpalus
tabmun «lleproguyeckas cucrtema xumudeckux snaemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMYECKUX pPemEToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBHHM KaTaiu3aTopa,
OIIPENIETICHUE CPEellbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAJIBHOIO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3nuyHbIX (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKLINI.

PacuérHrble 3amaumn.

PacuéTpl o ypaBHEHUSIM XMMUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM ITIOHATHS «MACCOBasl 1OJISI BEIIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. [lonoxxenue Hemeraiuios B [leproinueckoi cucteMe XUMUYECKUX 2JIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpO€HHs aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AnoTponusi HEeMETauIoB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, docdopa,
yTIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KHCIOT, BOJOPOIHBIX
COEJITMHEHUN).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune meramios B [lepuoandeckoin cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznyeckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIUX METAJIOB (HATPUH, Kaiduii, KaublWid, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJBl HW3Y4YEHHs BEUIECTB M MX IMPEBPALICHUN: H3yYEHHUE
KOJUTEKIIUU «MeTasibl U CIUIaBb», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4,
HAOO/IEHUE M ONHCAHWE JEMOHCTPAllMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHUIA ATFOMUHHUS C paCTBOPaMU KUCJIOT M IIEN0YEH, KAYECTBEHHbIE PEAKIIMM HAa KaTUOHBI
METaJlIoB).

Pacuérnbie 3a1aun.
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Pacuétsl Maccel BelecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BELIECTBA, MACCE
Wi 00bEMY OJTHOTO U3 YYaCTBYIOILMX B PEAKIIMH BELIECTB, pacyEThl Macchl (00bEMA, KOIMUECTBA
BELIECTBA) IPOAYKTOB PEAKILIUH, €CIIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XHuMHUA U KU3Hb

Ponp xuMun B o0GecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYecKol U MUILEeBO 0e30nacHoCTH,
pa3BUTUU MeAULMHBL. [[oHATHE 0 Hay4YHBIX METOJAX ITI03HAHUS BELIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienus 06 OOMMX HAYYHBIX TPUHIUIIAX TPOMBIIIJICHHOTO OJTYYESHHUS BaXKHEUIITHX
BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHUalbl, KPACKH, CTEKJIO, KEepaMUKa, MaTepUalbl I DJJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC YI00PEHUSI.

X¥UMHS M 30pOBbE 4YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENApaToB,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XMMUM B TOBCEHEBHOM KU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3yuyeHUH OOIEl M HEOPraHUYECKONW XMUMHHU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK WU NOHSTHUH, ABISAIOMIMXCA CUCTEMHBIMU JJI OTIENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHUHTE3, Kiaccu(uKauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, SBIICHUE.

®usuka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIA, SJHEPIeTUUECKUN YpPOBEHb, BEILECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (PU3NUECKHUE BEJIMUMHBI U €IUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOocHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHOomorus: XuMHUYeCcKast IPOMBILIITIEHHOCTb, METAJULYPIHsl, IPOU3BOJACTBO CTPOUTEIBHBIX

MaTCepHraioB, CEIbCKOXO3S1CTBEHHOE IMpoOnu3BOACTBO, MMUIICBas MPOMBIINIJICHHOCTD,
q)apMaHeBTI/I‘-ICCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX nmpemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTrcpraioB, OJICKTPOHHAA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPE/IHEI'O OBLLIEI'O
OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IporpaMM CpeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAaHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
POrpaMM CpeHEro 00I1ero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS NPEAMETa « XMMUS Ha YPOBHE CPEHET0 0011ero 00pa30BaHUs BbIIEICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYAIOUIMMUCS POCCUHCKON Tpa)KIAHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMyue MOTUBALUU K 00y4EHUIO;

I[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCSKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TFOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATbCS B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYyJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE PE3yJIbTaThl OCBOCHHUS PEAMETA « XUMUS TIOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHYECKUMHM, COLIMOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU U HJ€ajJaMHU POCCHUICKOr0 TI'pa)<IaHCKOro OOILIEeCTBa,
NPUHATHIMU B OOLIECTBE HOPMamH M MpaBUIaMH MOBEJEHHS, CIIOCOOCTBYIOIIMMHU Ipolieccam
CaMOIIO3HaHUs1, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00YYarOIIHUXCsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTn3aliiy MPUHSITHIX
B 00OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHUS:

0CO3HaHMsI 00YYaIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 003aHHOCTEH, YBaXKEHHUs K
3aKOHY U NPABOIOPSAKY;

NpPECTaBICHNU O COLHUAIBHBIX HOpMax M MpaBUJaX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3INYHbIX BUJIOB YUEOHOH J€ATEIbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IpOIIecCy TBOpPUECTBA B OOJACTU TEOPUM M MPAKTUUYECKOrO NPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pe3yNbTaT UIUTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYZAa YUEHBIX U PAKTUKOB;
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MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIN3E
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHOU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3oBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCIIOB30BaHUS JOCTIKCHUH XUMUU JJIS PEIICHHS BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC JKOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMOo(poOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;
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NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €IMHCTBE IPUPOJbI U YEJIOBEKa, B MO3HAHMM IPHUPOJAHBIX 3aKOHOMEPHOCTEW U
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIEeBOM W HSKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHMsS CYIIHOCTH METOJOB IIO3HAHMI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs JAeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHON AeITEeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS Y4eOHOro ImpenMmera «XuMHUs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMbIe TSI (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIUXCS MEXIUCIUTUTHHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TTOHATHS, OTPAKAIONIHE [IEIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBJIEHUE, MpOolecc, CUCTeMa, HAyyHbIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHHBEpCallbHbIE ~ ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
peryisTuBHbIE), oOecreuuBarouie (QopMUpoOBaHME (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00yUaroIInuxcs;

CHOCOOHOCTh  OOYYaloLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpCAJIbHBIC Y4YeOHBIC NEHCTBHSI B TIO3HABATEIHHOW U
COIIMAIbHON ITPAKTHKE.

MertarnpeMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJECHUE YHUBEPCATIbHBIMH YYEOHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

OsJiaieHne YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMU /1€ CTBUSIMM:

1) 6a3oBble JJOrMUecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYJIHMPOBaTh M aKTyaJIM3HpOBAaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNATh e ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JTOCTHIKCHUS,
COOTHOCHTD PE3YJIbTaThI ICATEIEHOCTH C TOCTABJICHHBIMHA IEIISIMHU;
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HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B paCCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — TpU pPELHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a71a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIC TIPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh HHPOPMALIUIO PA3IMYHbIX BUI0B U (DOPM NpEeACTaBIECHUS, KpUTHUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY’KIaeMOW TEMbI B XOJIe JHajiora W/ JTUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIaTh C MpPE3EHTAlel Pe3yNlbTaToOB IO3HABATEIFHON AEATENBHOCTH, IMOIYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y49eOHOro mpoekTa W (OPMyJIHMPOBATH BBIBOJABI IO pE3yJbTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN Ty TEM COTIIACOBAHUS MTO3HUIIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAILHBIMH PeryisTUHBHBIMH 1€ CTBUSAMU:

CaMOCTOATENIPHO IIJIAHUPOBATh U OCYILECTBIISTH CBOIO IIO3HABATEIbHYIO JAEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIIFHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

10 KVIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHsD» OTPaxaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUN O XUMHYECKOH COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHN MBILIUICHUS U
KYJbTYphl JINYHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOMUMOW [UIS pPEUICHHUS
NPAaKTHYECKUX 337ad M JKOJIOTWYeCKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 30POBBIO H
HPUPOHOH Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYyJa, BAJICHTHOCTb,
JJIEKTPOOTPULIATEILHOCTD, XHMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas W
COKpaméHHas), MOJIb, MOJSpHAas Macca, MOJSIPHBIH  OO0BEM, YIJIEpOJHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYNINa, paguKai, H30MepHus, U30MEpbl, TOMOJOTHUECKHH P, TOMOJIOTH,
YTIEBOAOPOABI, KACIOPOA M a30TCOJEPIKAIINE COCTUHEHUSI, MOHOMED, TOJIMMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COETMHEHNUS); TEOPUU U 3aKOHBI (TEOpPHUSI CTPOSHUS] OPraHHMUECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWSA, JISKAIINEe B OCHOBE MOHMMAHUS
NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJIOTHUECKUE CBEICHHUS O CBOICTBAX,
COCTaBe, MOJYYeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BELIECTB B OBITY
U TIPaKTHYECKON JeITeIbHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOININE IMOHSITHS IPU ONMCAHUN COCTaBa, CTPOCHUS U
IpEeBpalCHU OPraHNYeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJHMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOH) (OPMYIT OPraHUIECKUX BEIISCTB
U ypaBHEHHH XMMHUYECKHX PEaKIHW, W3TOTaBINBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUIS WITIOCTPAIMK UX XMMUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAIJICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCy/TPyTIe COCTUHEHUN
(YyrneBoopodbl, KHCIOPOJI W a30TCOACpXKAIMEe  COCIUHEHHS, BBICOKOMOJICKYIISIPHBIE
COEJIMHEHUs), JaBaTh MM Ha3BaHMA No cucrtemarnyeckoi Homenknatype (IUPAC), a Taxxke
IOPUBOANUTH TPUBHAJbHBIE HA3BAHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHIEPHUH, (EeHON, (OpPMalbACTHI, aleTalbIeIu], MypaBbHHAsS
KHCIIOTA, YKCYCHAsl KHCIIOTa, OJICMHOBAsl KHCJIOTA, CTEApMHOBAsl KUCIOTA, TIIOK03a, (hpPyKTO3a,

Kpaxma, LeJUII0103a, TJIULHH);
18



c(OpMUPOBAHHOCTh YMEHHSI OMNpPEACNATh BHUJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XMMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeHszon,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOJb, TJIMIEPUH, (GEHON, aleTalbIeru]l, MypaBbHHAsl U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb MCTOUYHUKH YIIEBOJAOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEILIECTB I IPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCHOJb3YyeMbIX B XHUMHUM MPU HM3YYEHHH BELIECTB MU XHUMHUYECKUX SBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELICHUM B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBS3aHHbIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATh XUMHYECKUN JKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITUICHA U U3YUYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHNYECKUX BEIIECTB, I€HATYypalLus OSJIKOB ITpHU HarpEeBaHHH,
IIBETHBIE PEAKIINH OCIKOB) B COOTBETCTBHH C MTPAaBUJIAMU TEXHUKHU 0€30MTaCHOCTH MIPH 00paIlieHun
C BEIIECTBAaMH U JIA0OpaTOpPHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YNbTAThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMALHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanmu, UHTEpHET U 1pyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pPa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpYyXaroIle MpUPOJHOIN cpenbl, 0CO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMas cmbica mnokaszatens [IJIK, moscHsaTe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUsI UX BPEJIHOTO BO3JICHCTBUS HAa OPraHU3M
4eJI0BEKa;

JUist 00y4YaroluXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE HMPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUISL CJIETIBIX U CIIA0OBUAIIUMX 00YUaIOIMIUXCS: YMEHUE HCIIONB30BaTh PEIbePHO-TOUECUHYIO
cucreMy o0o3HaueHuit JI. bpaiins muist 3anucu Xumuueckux Gopmy.

11 KITACC
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[TpenMeTHbIE pe3yabTaThl OCBOeHHS Kypca «O01as 1 HeopraHnyeckas XuMus» OTpaxaroT:

c(hOpMUPOBAHHOCTH MIPECTABICHUN: O XUMHYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XHUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBLHOM TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATrAOLINE
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCIJIEHHS, XUMMYecKas CBs3b (KOBQJIECHTHAs, HOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHUYECKHX  peakluid, pacTBOp, DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JAMCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XUMUYECKOe PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
auccouranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXPAaHEHHUS U TPEBPAICHUS DYHEPTUU NPH XUMUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHMHM, MHPOBO33PEHUECKHE 3HAHUS, JIEXKalllMe B OCHOBE NOHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEHUH U 0€30MacHOM HCHOJIb30BAaHMM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY U IPAKTUUECKOMN AEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, UCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJIB30BAaTh XMMHUYECKYIO CHUMBOJIMKY JJIsl COCTABJICHUS
dbopMynl BeHIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEHIECTB (yrapHbIii Tas3,
VIJIEKUCHIBIA Ta3, aMMUaK, raméHas W3BECTh, HeTami€Has W3BECTh, NMUThEBAs COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMpPEAESATh BAICHTHOCTh M CTENIEHb OKUCIICHUS XUMHYECKHUX
AIIEMEHTOB B COCIMHEHHX PA3IMUYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJIsipHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPTraHUYECKUX COETMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIle coeInHEeHuH (IIPOCThIe BEUIeCTBa — METAJLIbI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaThb CMBICT mepuoandeckoro 3akoHa JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 3eMeHTOB 1—4 nepuoaoB [lepronnyeckoit cucteMbl XUMHUecKux 3neMenToB 1. U.
MeHnneneeBa, HCIOJB3Ysl TOHATUS «S-, P-, O-2JIEKTpOHHBIE OPOUTAINY, «IHEPrETHUECKHUE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XHWMHUUYECKHX DJIEMEHTOB H WX
COEIMHEHUH 10 nepuoaam u rpynnam llepuoaudeckoit cucreMsl XuMuYecKux aeMeHTos 1. M.
MeHnpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIHNE XUMUIECKIE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE N'€HETUYECKOU
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CBSA3M MEXJy HEOPraHMYECKHMH BEIIeCTBAMHU C IOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIUIOBOMY 3(ddexTy peakuuwu,
M3MEHEHUIO CTENICHEH OKUCIICHUSI 3JIEMEHTOB, 0OOPaTUMOCTH PEaKIUH, YYaCTHIO KaTallu3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHS PEAKUUN pa3IMYHBIX THIIOB, MOJHBIE
U COKpAIEHHBIC YPaBHEHHUS PEAaKIMH MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peaKuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JMYHbIX HEOPraHMYECKUX BELIECTB, pAcCHO3HABaTh OIBITHBIM IIyTEM HOHOB,
IPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunnun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKaIIIe B OCHOBE
NPOMBIIIJICHHOTO TIOJY4YEHUSI CEpHOM KHCIIOTHI, aMMHaka, a Takxke CQOpMHUPOBAHHOCTh
npeicTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MPOoOJIeMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPHU XHUMHYECKHX
peakuusax, Macchl BEllecTBa WK 00bEMA ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B pEaKIMM BEIECTB, TEIUIOBOro 3(dexra peakiy Ha OCHOBE
3aKOHOB COXPAHEHHsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIA MOJB30BAHUS XUMUYECKON MOCYI0U U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHSMU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTb W BBINOJHATH XWMHYECKHUH DSKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
PacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCATHHOIO UHAUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEaKLUH, PeaklMd HOHHOTO OOMEHa, KayeCTBEHHBbIE PEaKLUU Ha
cyabdar-, kKapOoHaT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amau o TtemMaM «Metamne» U «Hemeramib») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 00paIIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000PY10BaHUEM, MPECTABIIATD
pe3yabTaThl XMMHUYECKOTo 3KCIepUMEHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpYy XaroIie MpUpPOJHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JAECMCTBHS Ha >KUBBIE OPTaHU3MBbI
ornpeAeNéHHBIX BEUIecTB, MOHMMas cMblch nokasarens [1/IK, moscHaTe Ha nmpumepax crocoObl
YMEHBIIEHNS U IPEJOTBPAIIECHNS UX BPEJHOTO BO3/IEHCTBUS HA OPraHU3M YEJIOBEKA;

JUI OOYYaroIIUXCs ¢ OrpAaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHUIA;
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JUISL CJICTIBIX WM CITA0OBHISIIAX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh pPElbe(PHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaitnst 1ist 3anucy XuMu4eckux GopMyI.

22



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

Koan4gecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

Ne i/t Konrtpouabsnbie IIpakrnyeckne
NPOrpaMMsbl Bcero
padoTsI padoTsbI
Pa3gen 1. TeopeTrnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUYECKUX coearuHeHu A. M. 3 0 0
bytneposa
Uroro mo pazneny 3
Pa3znen 2. YriaeBoaopoasl
2.1 [IpenensHbIC YTIIEBOIOPOIBI — AJIKAHBI 2 0 0
59 HenpenenbHble yriieBOgOPOIbI: aTKEHBI, 6 0 1
aJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0poIbl 2 0 0
24 [TpupoHbIe HCTOYHHUKH YTICBOAOPOAOB M UX 3 1 0
nepepadoTka
Uroro no pazneny 13
Pa3gen 3. Kuciioponcoaepaxammue oprannyeckKue coeInHeHust
3.1 Cnuptsl. ®enon 3 0 0
3. Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 0 1
Cnoxubie 3¢upsl
3.3 VraeBoasl 3 1 0
Wroro mo pazneny 13
Pasnen 4. Aszorcoaepikamue OpraHu4ecKue CoeJUHEeHHUs
4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3 0 0
Hroro no pazneny 3
Pa3pnen S. BoicokoMoOJIeKy ISIpHbIE COCAUHECHUS
5.1 ITnactmaccel. Kayuyku. Bonokna 2 0 0
Hroro mo pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2
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11 KITACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM
Kontpoabubie IIpakTuueckue
n/n | nporpaMmmal Bcero
padoThI padoTsI
Pa3zgea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atomoB. Ilepuonnueckuit
11 3akoH ¥ [leproanyeckas cucrema 3 0 0
XUMUYECKHX dj1eMeHToB 1. 1.
Meupeneena
1.2 XVMHYECKUE PEAKLINU 6 1 1
13 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEIIECTB
Wtoro mo pazneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Meramst 6
2.2 Hemeramist 9 1
53 CBs13b HCOPTaHUYECKUX H 5 0 0
OpPraHUYECKUX BEIIECTB
Hroro no pazneny 17
Paznea 3. Xumnd u :Ku3HL
3.1 XUMUS U )KU3HDb 4 0 0
Uroro no pazaeny 4
OBHIEE KOJIMYECTBO YACOB I10 34 9 3

I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

KoanuyecTBo 4acos

Jdara nzydyenus

e Tema ypoka Konrpoabubie IIpakTuyeckue
wn Beero a00ThI a00ThI
P P 10-A knacc | 10-b kaace

1 [Ipenmer opranuveckoil Xumun, ¢€ BOSHUKHOBEHUE, 1 0 0
pa3BUTHE U 3HAUYCHUE

5 Teopust CTpOCHUST OPraHUUECKUX COSTMHECHUN A. M. 1 0 0
BytnepoBa, €€ OCHOBHBIC MTOJIOKCHHS
[IpencraBnenne o kIaccu(PUKaUU OPraHMYECKUX BEIIECTB.

3 Homenknarypa (cucremMarnyeckasi) U TpUBHAJIbHbIE 1 0 0
Ha3BaHUS OPraHMYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUN PsIL 0

5 MerTan u 3TaH — MPOCTEHIIIHE MPEACTABUTEIH aATKAaHOB 0

6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOWCTBA 1 0 0

7 OTWIIEH U MPONMIEH — MPOCTEUIINE MPECTaBUTENN 1 0 0
AJIKEHOB

8 [IpaxTnueckas padora Ne 1. «Ilomyuenue stunena u 1 0 1
W3yYeHHUE €ro CBOHCTBY»

9 Anxamuensl. byranuen-1,3 u metunOyranuen-1,3. 1 0 0
[TonmyyeHne CHHTETHYECKOTO KaydyKa U PE3HHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS,

10 TOMOJIOTUYECKHUH psAll. ALETUIIEH — NPOCTEUIINI 1 0 0
MIPEJICTAaBUTENb aJTKHHOB

11 Brrauciienus mo ypaBHEHUIO XUMUYECKOW PeaKInu 1 0 0
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12

ApeHbl: 0eH301 U TOJTyoll. TOKCHYHOCTh apCHOB

13

14

I'enernyeckas CBSI3b YIIIE€BOAOPOAOB, IPUHAJICKAIINX K
Pa3IMYHBIM KJaccam

[TpupoaHbIE HICTOYHHUKH YTICBOAOPOIOB: IPUPOIHBIN ra3 U
MOy THBIC HEPTSIHBIC Ta3bl, HEPTh U MPOTYKTHI €€
nepepadoTKu

15

[IpupoaHbIE HCTOYHHUKH YTIIEBOJIOPOOB: MPUPOIHBIN Ta3 U
MOy THBIC HEPTSIHBIC Tra3bl, HEPTh U MPOIYKTHI €€
nepepadoTKu

16

17

Kontponbnas pabota mo pazaeny «YTiaeBogopOab»

[IpenenbpHBIC OTHOATOMHBIE CITUPTHI: METAHOJ U STAHOJL.
Bomopoanas cBs3b

18

19

20

MHoroatroMHBIE CIIMPTHBI: OTUJICHTJIMKOJIb U INTMLUCPHUH

®deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE

AJ'IL,[[GFI/II[BIZ (l)opMaan[eer[ n ancTajlbaCTU/I. AI_ICTOH

21

22

OAHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbHUHas U YKCYCHas

[TpakTuyeckas pabora Ne 2. «CBocCTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23

CTeapI/IHOBaSI " OJICMHOBAas KUCJIOTHI, KaK IMPEACTABUTCIN
BBICHIHUX Kap6OHOBBIX KUCJIOT

24

25

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE
JercTBUE

CroxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
I'uaponns cinoXxHbIX 3pUpoB
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XKupsl: runponan3, npuMeHeHne, Ouosoruyeckas poiib

26 1
KHUPOB

7 YrneBojbl: cocTas, Kiaccudukaius. Baxueiinme 1
MPEJCTaBUTENN: TIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxman u nemntosno3a Kak IpupoIHbIEC MOTUMEPHI 1

29 Kontponbnas padota no pazaeny «Kucmopoacoaepxaiine 1
OpPTaHHYECKUE COCTUHCHIS

30 AMUWHBI: METHJIAMUH U aHWJIAH 1

31 AMUHOKHCIIOTHI KaK aM(QOTEPHBIC OPTaHUIECKUE 1
COCIMHEHUS, UX OMOoJIorHyeckoe 3HaueHue. [lentu bl

32 benku kak mpupoHBIC BEICOKOMOJICKYIISIPHBIC COSTMHCHUS 1

33 OcHOBHBIE OHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX 1
COeTMHEHU I

34 OcCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJISIPHBIX 1
coequHeHuil. [ImacTmacchl, kKaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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HNOYPOYHOE IINTAHUPOBAHHUE
11 KITACC

n/n

Tema ypoka

XHUMHYECKUH JIEMEHT. ATOM. DJEeKTPOHHAs KOH(MUTYpALIHs
aTOMOB

KoaudecTBO 4acoB

Bcero

Kontpoabubie IlpakTnueckue
padoThbI padoThbI

JMara usydyenus

11-A kaac

11-B kiaac

[Iepnoanueckuii 3axoH u [lepuoanueckas cucrema
xuMH4ueckux 3eMeHToB . . Mengeneesa, ux cBsi3b C
COBPEMEHHOM TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
3JIEMEHTOB U UX COECAMHEHUH 10 TPpyIaM U epruoiam.
3HaueHue NepuoINYECKOro 3aKoOHa U CUCTEMbI XMMUYECKUX
anemeHToB J[.M1. Menneneesa B pa3BUTHM HAYKU

Crtpoenue BemecTBa. XMMHUUECKas CBs3b, €€ BUIBI,
MEXaHU3Mbl 00pa30BaHuUsl KOBAJIGHTHOM CBs3U. Bogopoanas
CBSI3b

BanenTHOCTB. DneKTpoOTpHULIATENBHOCTD. CTETICHb
OKHCIIeHHs. BerecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTue o nucnepcHbIX cuctemMax. icTuHHbIE 1
KOJUTOMTHBIE PacTBOPHI. MaccoBasi 10JIs BEIIeCTBa B
pacTBope

Knaccudukanus u HoMeHKIIaTypa HEOPraHUYECKUX
coenuHeHmil. ['eHeTnyeckas cBsA3b HEOPraHUYECKUX BELIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHUUeCKHUX peakliuii B HEOPraHUYECKOM
Y OPraHUYECKOM XUMUU. 3aKOH COXpaHEHUS MacChl BEIIECTB;
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3aKOH COXPaHEHHUS U NPEBPAIICHUS SHEPTUU MPU
XUMHYECKHUX PeaKIMsIX

Cxopoctb peakuuu. OOpaTuMbIe peaklni. XUMHIECKOE
paBHOBecHE

10

11

12

[IpakTuueckas padora Ne 1. « BnusiHue pa3muvHbBIX
($aKkTOpOB HA CKOPOCTh XUMHYECKON PEaKIIhm»

DnekTpoauTuueckas aucconuanus. [loustue o
BoJIOpoHOM Tokazarene (PH) pactBopa. Peakuyu nonHoro
obmena. ['uaponn3 opraHnyecKux U HEOPraHUIECKUX
BEIIECTB

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu. IToustre 00
QJICKTPOJIM3C PACIlJIaBOB U paCTBOPOB coJieit

13

KonTpomapHas padora o pazueny «TeopeTnueckrne OCHOBBI
XUMUI»

14

15

16

Meraisl, ux nojoxenue B [lepuoguueckoit cucreme
xuMmudeckux daeMeHToB JI. V1. MenneneeBa u 0COOCHHOCTH
cTpoeHus atoMoB. O0mMe pusnveckre CBONCTBA METAJIOB

CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHKEHUI
METaJIOB

XHMHYECKUE CBOWCTBA BaXKHEMIINX METAJIOB (HATpHil,
KaJIH, KaJIbIIWIA, MarHui, aTIOMUHUN) U UX COSAMHEHUI

17
18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeJle3a U X COSTMHEHUN

XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEIUHEHUIN

19

20

[TpakTrueckast paborta Ne 2. "Pemenue
JKCHEPUMEHTAIBHBIX 3a7a4 110 Teme «MeTtamis"

Hewmerannsl, ux nonoxenue B [lepuoanueckon cucreme
XUMU4eckux anemeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB
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®u3nyecKne CBOMCTBA HEMETAILIOB. AJIJIOTPOIIHS

21 HEMeTaJUIOB (Ha IpUMeEpe Kucaopoaa, cepsl, pochopa u 1
yriiepojia)
22 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX COCAUHECHUI
23 XUMHUYECKHE CBOMCTBA a30Ta, pocodpa 1 UX COCTUHEHUN 1
24 XUMHYECKUE CBOWCTBA yriaepoaa, KpEMHUS U UX 1
COCIUHEHUN
25 [IprumeHeHne BaXXHEUIINX HEMETAVIOB U UX COCIMHEHUI 1
O06o01IeHre U cucTeMaTu3alys 3HaHU| TI0 TeMe
26 «Hemeramiby. BeraucneHus mo ypaBHEHUSIM XUMHYECKUX 1
peaKIuil 1 TePMOXUMUYECKUE PACUETHI
97 [TpakTuueckas padota Ne 3. «Pemienue 1
SKCHEpPUMEHTAIBHBIX 3a7a4 1o TeMe "HemeTamibr"»
28 KonTpomipHas padorta o Temam «MeTaiuibh» U 1
«HemeTtamibny
29 Heoprannueckue u opraHU4ecKrue KUCIOTHI. 1
Heopranuueckue u opraHn4eckue OCHOBAHHS
AMoTepHbIe HEOpraHUYECKHE U OpPraHUYECKUe
30 coeIMHEHMS. | 'eHeTnyeckas CBsi3b HEOPraHMUECKUX U 1
OpraHUYECKUX BEUIECTB
Pons xumuu B 00ecrieueHIN SKOIOTHYECKOM,
31 HHEPreTUUECKOM 1 MUILEeBON OE30MaCHOCTH, Pa3BUTUU 1
MEIUITHBI
32 [TpencraBienus 06 00X HAyYHBIX MPUHIIUIIAX 1
MIPOMBIIIJICHHOTO TOJyYEeHUS BAXKHEHIIINX BEIECTB
33 UYenoBek B MUpE BEUIECTB U MaTEPHAIIOB
34 XuMus ¥ 370pOBbE YEIIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

30
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

o Xuwmms, 10 xknacc/ 'abpuensa O.C., Octpoymos WN.I'., Cagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemenne»,2021 r

o Xuwmws, 11 xknacc/ 'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxnronepHoe obmectBo «M3natensctBo «IlpocBemnienue»,2021r.

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
Xumusi(6a3oBbiilypoBeHb). Peanu3zanust o0pa3oBaHus: METOAMYECKOE TOCOOUE TSt
yuurens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B. [Tuuyrunoit. M. : ®I'bHY
«HCTUTYT cTpaTeruu pa3sutus oopaszoBanus PAOy, 2022 81 c.:u.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://edsoo.ru/rabochie-programmy
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Ilpowyro, npoHymepoBaHo
" OULTR Hucra

MBOY,«CIII Ne4 r. Mapuyrnosns»
/(bc/z‘g U.U.MockaneHko

{




