IT'OCYJAPCTBEHHOE BIO/IKETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«CPEJJHSAS HIKOJIA Ne 58 TOPOJACKOI'O OKPYT'A MAPUYIIOJIb»
JTOHEIIKOM HAPOJIHOM PECITYBJIMKHA

PACCMOTPEHO COI''TACOBAHO YTBEPXIAIO
Ha 3aceganuu [1IMO 3am. qupexTopd 1o YBP I[Hpemp ['BOY "CL Ne538

—— Weaicesf)  ep.rops o Mapmmons

oT -:ég\(f) » (bgt{jfma, 2024 r. « f:?:F » %{fmﬂ, 2024 1. ’ / WLSM CEMEHEHI{E}
J

PykoBoautens IIIMO .‘:{ [)7 }’%/ . Méﬁf 2024 I.

4
ﬁ g *7{ 10.C. bapaonoBa

n"‘*

PABOYAJA ITPOI'PAMMA

10 XHMHH
cpedHe2o o0bwe20 obpazoeanus

mga 10-11 kmaccor

Pa6ouyto nporpaMMy coCTaBHIIa:
bapnonosa HOms CepreesHa
YUUTENb XUMHH

2024- 2025 y4eOHbI#i roa



MHNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMHuH Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHus COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @T'OC OO0, a takke Ha OCHOBE (hemepanbHON
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIMU MPENOoaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

Pa3zpaboTka 0CHOBHO# 00pa30BaTEIBLHON MPOTrPaMMBI 110 XUMUH Ji1s oOydaromuxcst 10-11
KJIACCOB OCYILECTBJIEHA B COOTBETCTBHHM CO CIEAYIOIIMMH OCHOBHBIMH (eepalbHBIMH
HOPMAaTHBHBIMH U METOJIMYECKAMU JIOKYMEHTAMHU:

1. 3akoH 00 oOpazoBanuu Ne 273-D3.

2. 3akon ot 06.10.2023 No 12-P3 «OO6 oOpazoBanuu B J[lonenkoit HapomHoii
Pecniyonuke» (Ilpunst [locranoBnennem Hapoanoro Coseta S oktsa0ps 2023 roza).

3. Oenepanpubiii 3ak0H 0T 19.12.2023 Ne 618-®3 «O BHeceHWHM HU3MEHEHHI B
®denepanpHblit 3ak0H «O06 oOpa3zoBanuu B Poccuiickoit deneparum.
4, Oenepanpubiii 3akoH 0T 04.08.2023 Ne 479-®3 «O BHeceHWHM HU3MEHEHHUI B

®denepanpHblil 3ak0H «O06 oOpa3zoBanun B Poccuiickoit denepanumy.

o. [Ipukaz Munnpocsemenust Poccun ot 31.05.2021 Ne 286 «OO0 yTBepkaeHuu
(dbenepaTbHOTO  TOCYIApCTBEHHOTO  00pa30BaTEIBLHOTO  CTAaHIApTa HAYaJIBHOTO  OOIIETO
obpazoBanusm» (B pea. [Ipukazos Munnpocsemenns Poccun ot 18.07.2022 N 569, ot 08.11.2022
Ne 955).

6. [Ipuka3z MunucrepcrBa npocsenienus Poccniickoit ®@enepanum ot 18.05.2023 Ne
371 «O06 yrBepxkaeHUn QeaepaabHON 00pa30BaTENBPHOM TPOTPAMMBI  CPETHETO OOIIETro
obpazoBanus» (3apeructpupoBat 12.07.2023 Ne 74228).

7. ITpuxa3 MunucrepctBa npocsenienus Poccuiickort @enepanun ot 31.05.2021 Ne
287 «O6 yrBepxkaeHHH (enepasibHOTO TOCYAApPCTBEHHOTO 0O0pa30BaTEIPHOTO CTaHAAapTa
OCHOBHOTO 00111er0o oOpa3zoBanus» (3apeructpuponan 05.07.2021 Ne 64101)

8. [Tpuxa3 MunucrepcrBa npocpenieHus Poccuiickoin @enepanun ot 18.05.2023 Ne
370 «O6 yrBepkaeHuu deaepaabHON 00pa30BaTEIBLHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus» (3apeructpuponat 12.07.2023 Ne 74223).

9. [Ipukaz MunnpocBemnienuss Poccun  «O06  yTBepkacHHH  (deaepaTbHOTO
rocy/IapcTBEHHOIO0 00pa30BaTENbHOTIO CTaHAApTa CpenHero oduiero obpazoBanus» or 17 mas
2012 r. Ne 413 (B pen. [Ipukaza Munnpocsenienus: Poccuun ot 12.08.2022 Ne 732)

10. [Ipuka3z Munnpocemienuss Poccun ot 18.05.2023r. Ne 371 «O6 yTBepKIaeHUU
(benepanbHOl 00pa30BaTENIbHOM MPOrpaMMbl CPETHETO OOIIET0 00pa30BaAHUSDY.

11. [Tpuxaz Munnpocsemenus Poccun ot 22.01.2024 No 31 «O BHECEHUH U3MEHEHUI
B HEKOTOpble NpuKa3bl MuHHCTEpcTBa 0Opa3oBaHus U Hayku Poccuiickoii denepanuu u
MunuctepctBa mnpocBemieHuss Poccuiickoit  ®enepanuu, —Kacaromuecs — (denepaibHbIX
rocyIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB HAYaJILHOTO 00111ero 00pa3oBaHus U OCHOBHOTO
001Iero 0Opa3oBaHUs».

12. [Tpukaz Munnpocsemnienuss Poccun ot 18.05.2023 Ne 372 «OO0 yTBepx’aeHUU
(benepanbHOl 00pa30BaTENbHOM MPOrpaMMbl HAYaTHLHOTO OOLIEr0 00Pa30BaAHUSD.

13.  Ilpuka3z Munmnpocsemenus Poccun ot 24.11.2022 r. Ne 1023 «O06 yTBepkaeHuun
(benepanbHON alanTUPOBAHHOM 00pa30BaTeNbHOM MPOrPaMMbI HAYaJIbLHOTO 00111ero 00pazoBaHus
JUT 00Y4JaIOIIUXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBBS.

14.  Ilpuka3 Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «OO0 yTBepkaeHuun
[Topsinka opraHW3alMil W OCYIIECTBJICHHS OOpa30BaTEIbHON JIEATEIBHOCTH IO OCHOBHBIM
o0mreo0pa3oBaTeNnbHBIM TIpOrpaMMaM - 00pa30BaTEeNbHBIM MPOrpaMMaM HAadyalbHOTO OOIIEro,
OCHOBHOTO 00IIIEro U cpeHero o0Iiero o0pa3oBaHus».

15.  Ilpukaz Munnpocsemenuss Poccun ot 21.09.2022 Ne 858 «OO0 yTBepxaeHUN
(benepanbHOTO IEpeyHs Y4eOHUKOB, TOMYIIEHHBIX K UCIIOIH30BAHHIO TP PEATTU3aIH UMEIOITNX
rOCyIapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX MIPOrPaMM HA4aIbHOTO OOIIEr0, OCHOBHOTO



obmero,  cpeaHero  oOmero  oOpa3oBaHWS ~ OpPraHU3aAlMSAMHU,  OCYIIECTBIISIFOIIHMMHU
00pa30oBaTeNbHYI0 JESATENBbHOCTh W YCTAHOBICHHUS TPEACIBHOTO CpOKa HCIOJIb30BAHUS
UCKITFOUEHHBIX Y4EOHUKOBY.

16. [Ipuka3z Munnpocsemenust Poccuu ot 21.02.2024 Ne119 «O BHEceHUN U3MEHEHH I
B npuwioxenuss Ne 1 u Ne 2 x Ilpukazy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yrBep)kaeHnn  QPIIY, JonmymeHHBIX K HCHOJIB30BAHUIO IMPU  peaIU3alMd  MMEIOIIUX
roCcy/lapCTBEHHYIO aKKpEIUTALMI0 00pa30BaTeIbHbIX IPOrpaMM Ha4aJIbHOTO 0011IEro, OCHOBHOIO
obmiero,  cpemHero  oOmero  oOpa3oBaHWS ~ OPraHU3AlMSAMHU,  OCYIIECTBIISIFOIIHMHU
00pa3oBaTeNbHYI0 JESITENPHOCTh W YCTAHOBJICHHS TPEACITBHOTO CpPOKa HCIOJIB30BaHUS
UCKIIIOYEHHBIX YUEOHUKOBY.

17.  Ilpuka3 MuHucrepcTBa HayKu U Bbicuiero oopazoBanusi Poccuiickoii @enepanuu,
MunuctepctBa mnpocsemienus Poccuiickoit ®eneparuun ot 30.06.2020 Ne 845/369 «O6
yrBepxkaenun  [lopsinka 3adera  opraHu3anued, OCYIIECTBISAIOIIEH  00pa3oBaTENIbHYIO
JeSITeNIbHOCTb, PE3YJIbTaTOB OCBOCHHUS 00Y4aIOIUMHUCS YU€OHBIX IPEIMETOB, KYpCOB, TUCIUIUINH
(Momyreit), TpakTUKH, JOTOTHUTEIBHBIX 00pa30BaTEIbHBIX MPOTPAMM B JAPYTUX OPraHU3AIUIX,
OCYILIECTBIISIOUINX 00pa30BaTENbHYIO AEATEIbHOCTDY.

18.  TIlpukaz Munnpocsemenus Poccunm 04.10.2023 Ne738 «OO6 yTBepkIeHUU
(denepanbHOrO MEpeyHs dBJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, JOMYIIEHHBIX K
UCIOJIb30BAHMIO  TpU  pealu3ali  UMEIOMIMX  FOCYJApCTBEHHYI0  aKKpPEAUTAIUIO
00pa3zoBaTeNbHBIX MPOTrpaMM HAYaJIBHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHero oO0mero
00pazoBaHUM.

19. [Tpuxa3z Munnpocsenienust Poccun ot 03.08.2023 Ne 581 «O BHeceHUU N3MEHEHUS
B NYHKT 13 mopsaka opraHu3allid M OCYIIECTBIEHHUS 00pa30BaTEIbHON NEATEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM MIPOrpaMMaM - 00pa3oBaTeIbHBIM MPOTpaMMaM HadallbHOTO
00111eT0, OCHOBHOTO OOIIEro W CpPeAHEero oO0Iero o0pa3oBaHUs, YTBEPKIACHHOTO IMPUKA30M
MHMHHCTEPCTBA MPOCBEIIECHUS poccuiickoit ¢peaepammu ot 22 mapta 2021 1. No 115

20. [Tpuxaz Munnpocsenienus Poccuu ot 21.06.23 Ne556 «O BHeCceHUH U3MEHEHU B
npunoxkenuss Ne 1, Ne 2 kx mpukazy MwunpocBemenuss Poccum ot 21.09.2022 Ne 858 «O6
YTBEpKICHUH (eepalIbHOTO TepedHs Y4YeOHUKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO MPHU
peai3allii HMMEIOIIUX TOCYIJApCTBEHHYIO aKKpeOUTalHi0 Oo0pa3oBaTeNbHBIX MpOrpaMm
Ha4yaJbHOTO O0OIIEero, OCHOBHOTO 00Iero, cpeaHero oOmiero o0pa3oBaHUs OpraHU3aLUsSMU,
OCYILIECTBIISIOUIUMU 00pa30BaTEIbHYIO JAEATEIbHOCTb, M YCTAHOBJICHHUS MPEICIBHOTO CpOKa
MCIOJIb30BAHUS UCKIIIOYCHHBIX YUCOHUKOB.

21.  TlocranoBnenue IIpaBurenbctBa P® ot 11.10.2023 Nel678 «O06 yTBepKaeHUU
MpaBWJI TPUMEHEHUs OdJeKTpoHHOro oOydenus, JIOT mnpu peanuzauuu oOpa3zoBaTENbHOTO
MIpoLIecCcay.

22.  llocranoBineHue [7aBHOrO rocyaapcTBEHHOTO CaHHTapHOro Bpaya Poccuiickoit
Oenepatu ot 28.09.2020 No 28 «OO6 yrBepknenuu canutapubix mnpasun CIT 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYECKHEe TPeOOBaHUS K OpraHU3alUsM BOCIHTAaHUS W OOy4deHUS,
OT/BIXa M O03JI0pOBJieHUs aeTeli u mosoaexkm» (BMmecte ¢ «CII 2.4.3648-20. CanutapHble
[paBHJIA...»).

23. [TocranoBnenue ['maBHOrO roCyIapCTBEHHOI'O CaHUTApHOro Bpada Poccuiickoit
®eneparuu ot 28 ssHBapst 2021 1. Ne 2 «O0 yTBepkIeHUU caHUTApHbIX npaBui U HopM CanlluH
1.2.3685-21 «I'urneHnveckue HOpMaTUBbI U TpeOOBaHUS K 0OecrieueHNI0 6€30MacCHOCTH U (WJIN)
0e3BpeIHOCTH IS ueloBeKa (PaKTOpPOB cpeIbl OOUTAHUSY.

24. [Iucemo Munnpocsemenus Poccun ot 12.02.2024 Ne03-160 «Pa3zbsicHeHus mno
BOMPOCaM OpraHu3allid OOY4eHHs MO OCHOBHBIM OOIIe00pa30BaTeIbHBIM M JOMOJIHUTEIHHBIM
oOIIepa3BUBAIOIINM TIpoTpaMMaM Ui JIeTel, HYXJAIOUUXCS B JUIUTEIHHOM JIEYCHHU B
MEJIMIUHCKUX OPraHU3aLUIX».



25. Wndopmanronnoe mnucbMo JlemaprameHTa TOCYJapCTBEHHOM TOJWTUKUA U
yIpaBiieHUs B cdepe obuiero obpasoBanusi MunucrepcTa npocsemenust PO ot 22.05.2023 Ne
03-870 «OTBeTbl Ha THMHUYHBIE BOMPOCHI, BO3HUKAIOIINE HA PETHOHAIBHOM, MYHHUIIMIIATHHOM
YPOBHSIX U YpOBHE 00pa30BaTeabHON opranu3anuu, o BBeaeHun @OOID».

26.  Meroanueckre peKOMEHIAINH 110 00ECIICYCHHUIO ONITUMHU3AINH YIeOHO HArpy3KH
B OO (MP 2.4.0331-23 ot 10.11.2023, pa3pabortannsie DeaepanbHON CIyKO00W MO HAA30py B
cdepe 3anuThI IPaB MoTpeduTenei u omaromonyans yenoBeka, ®BYH «DenepanbHblil HAydHBIH
uentp ruruensl um. G©.®. Spucmana» PocnorpebHaazopa u mp.).

27.  Meroaudeckue pEeKOMEHAALNN 1o 00ecrevyeHnIo CaHUTapHO-
SMHUJIEMUOJIOTHYECKHX TPEeOOBaHMH TpHU  peanu3ali  00pa3oBaTENbHBIX IMPOTPAMM  C
MIPUMEHEHHEM 3JIEKTPOHHOTO OOyYEeHHUs M AMCTAHIIMOHHBIX 00pa3oBaTelIbHbIX TexHoiorud (MP
2.4.0330-23 ytB. 29.08.2023 pykoBouteiieM DenepanbHON CIyKObI TI0 HA30PY B Chepe 3aIIUThI
npaB notpedbureneil u Omaromoiydust 4enoBeka, ['NaBHbIM caHuTapHBIM Bpadyom PO A.1O.
[TonoBoit).OcHOBY MOAXO00B K pa3paboTKe MporpamMMmbl MO XHMHUHU, K OIpPENETIeHHUI0 00miei
CTpaTeruy 0OydeHHsI, BOCIIUTAHUS M Pa3BUTHS OOYJAOIIUXCSl CPEACTBAMHU YI€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiel, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BHIITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHUE, TMOJIydaeMO€ BBIYCKHHUKaMU  0O0ieo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpIIAIONINM ATAllOM pPEaH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
[EHHOCTEH, MPUCYIINX [ETOCTHON CHCTEME XUMHUECKOTO 00pa30BaHMs. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUST MUPOBO33PEHUS U OOMIeH KyIbTyphl YeJIOBeKa, a
TaKXKe 3KOJOIMYeCKd OOOCHOBAHHOIO OTHOUIEHMS K CBOEMY 3JI0pPOBBIO U IPHUPOJHOM Cpee.
Peamuszyercs xumuueckoe oOpa3oBaHue OOydJaroONMXCsl Ha YpPOBHE CpEAHEro O0OIero
0o0pa3oBaHus CpeICTBAaMH Y4eOHOTO mpeaMeTa «XHUMHUA», COAEpPKaHUEe U MMOCTPOEHUE KOTOPOTo
OINpesieNieHbl B IPOrpaMMe MO XUMHU C Y4€TOM clneuu(UKH HAyKM XMMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaT€PUAIBHON XKHU3HHM OOILIECTBA, a TaKkKe C y4€TOM OOIUX LieJeH U
IPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMBI CpelHero oOIiero
obOpazoBanus B Poccuiickoii deaepanum.

XUMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYI0 POJb B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KyJabTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XaroleM MUpPE KaK O €IMHCTBE MPUPOJIbl U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IMOHMMAaHUS BEILECTBEHHOIO COCTAaBa OKPYXKAIOILErO0 MHUpPA, OCO3HAHUS B3aMMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOAEHCTBYS ¢ JpPYIMMM €CTECTBEHHBIMM HayKaMH, XHUMHS cTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHM KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XUMUS Kak HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUECTBA — ChIPhEBOM, SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHUECKON O€30I1aCHOCTH U OXpaHbl
3JI0pOBBSL.

B cooTBercTBUM ¢ OOIIMMH LENSIMHU M HPUHIUIIAMHU CpPEIHEro oouero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIHOTO BKIIOYEHHS B JKHU3Hb COLMYyMa,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu mpeaMera «XuMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKITIOUEHHEM
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3HaHUH U3 001IeH XUMHIH) U OpraHUYECKON XUMUU. POPMHUPOBAHNE JAHHOM CUCTEMBI 3HAHUH TIPpU
M3YYCHUU TIpeaMeTa 00eCIedrBacT BOZMOKHOCTh PACCMOTPEHUSI BCETO MHOTO000pa3us BEIIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa conepxaHusi KypcoB — «Opranudeckast XuMus» 1 «O01as 1 HeoOpraHudecKas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HAa OCHOBE CHCTEMHOIO MOJX0J]a K W3YYCHHUIO
y4e0HOTO Marepuayia U OOYCJIOBIIEHA HCTOPHYECKH OOOCHOBAHHBIM pa3BHTHEM 3HAHUN Ha
OTNPENECTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIEeCTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUN O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX HAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CJIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHS IEPBOHAaYaIbHbBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM yrJIOM 3peHHS B NpeameTe «XUMHs» 0a30BOTO YPOBHSI pacCMaTpUBACTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs TEOPETUUYECKUM Marepual M
(hakTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHX W METOJOJOTUYECKUX TTO3HIINH,
riy0)e MOHATh HUCTOpPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrtema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOECHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB aieMeHTaMM  COJACPKAHUS, HMEIOIIUMHU
KyJIbTYpOJIOTHYECKAA W TIPUKJIQJAHOW XapakTep. OTH 3HAaHHUsS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHUMHUU C JPYrMMH HayKaMH, PAacKpbIBAIOT €€ pojb B IMO3HABATEIbHOU U
MPAKTUYECKOW NEATEIHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAXEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIIOKCHUA XMMHH, TIOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMALIUIO U MPUMEHSTHh €€ JJIs TMOTOJHEHUs 3HAHWUN, pelIeHUs
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIEA0BATEIILCKUX 3a7ad. B 1emoMm coaepxkaHue
y4eOHOTO0 mpeaMeTa « XUMHUS» JTaHHOTO YPOBHS M3YYCHHS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00YyJaroIMXCsl MUPOBO33PEHYECKON OCHOBBI JIJIsi TTOHUMaHUsA (UIOCOPCKUX HJICH, TaKMX Kak:
MaTepuaIbHOE €IMHCTBO HEOPraHUYECKOTO U OPraHUYECKOTO MUpPA, 00YCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, IT03HABAEMOCTh MPUPOIHBIX SIBJICHUM MyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MEXIy HOBBIMH ()aKTaMU M TEOPETHUECKUMHU MPEANOCHUIKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mnane pemenust 3aa4 BOCIUTAHHUS, Pa3BUTHUSA W COLMAIM3AIUU OOyYarOIIMXCS
MPUHATBIE TPOTPaMMOM MO XUMHUHU MOJXOJbl K OMNPEACICHHUIO COJICPKAHUS U TOCTPOCHUS
mpeaMeTa MmperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOIIMX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB JACSITETFHOCTH: pEIIeHHs MpoOiaeM, MOUCKa, aHaIn3a 1
o0paboTku uHPOpMAIUH, HEOOXOTUMBIX JUIsI TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIEA0BATEILCKOM AeATeIbHOCTH, 3aHIMAIOIICH BaAXKHOE MECTO B ITO3HAHUU XUMUU.

B mpakTuke npenonaBaHus XMMHUY Kak Ha YpPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, TaK U
Ha YpOBHE CpeJlHero o01iero oopa3oBaHus, MPU OMPEIEIICHUN COJIEPKATENbHON XapaKTePUCTHKU
neneld M3ydeHUs MpeAMeTa HalpaBICHHEM NEePBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO
npu3Haércss  QopMHpoBaHHE OCHOB XHMHUYECKOWM HAykKM Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM



KyIbTypbl. C METOIMYECKOW TOYKH 3PEHHSI TaKOW TOJXOA K OMPEICICHUIO IeNiel M3yYCHHS
TpeIMeTa SBJISETCS BIIOJTHE OTPABIAHHBIM.

CoryacHO JaHHOW TOYKE 3PEHHUsS TJABHBIMH IESIMU U3yUCHUS TpeaMeTa «XHUMHs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

. (hopMHpOBaHHE CHUCTEMBI XMMHYECKUX 3HAHWN KaK BKHEUIICH COCTABJISIOIICH
€CTECTBCHHO-HAYYHOH KAapTUHBI MHpPA, B OCHOBE KOTOPOW JIeKAT KIIFOYCBBIC IOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE M IMOHUMAHHE
CYILIHOCTHU JIOCTYIHBIX 0000IIEeHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

. (dbopMupOBaHWE W PA3BUTHE MPEJICTABICHWA O HAYYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMHUUYECKUX PEAKIIHIA, HEOOXOTUMBIX [T TPHOOPETESHUSI YMCHHUI OPUEHTHUPOBATHCS B
MHpE BEIIECTB W XUMHYCCKHX SIBJICHHN, MMCIOIUX MECTO B MPHUPOJE, B NPAKTHUECKOU W
MMOBCEIHEBHOMN JKU3HU;

J pa3BUTHE YMEHHH M CIOCOOOB JICATEIHHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHUEM XUMHUYECKOTO DKCIEPUMEHTA, COOIOIEHUEM TMpaBUil 0€30MacHOTO OOpalieHus ¢
BEILIECTBAMHU.

Hapsimy ¢ atuM, coneprkaTelibHas XapaKTEepPUCTUKA TIeJIel U 3a]1a4 U3ydeHUs MMpeaMeTa B
MPOrpaMMe 10 XHMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMH B
cucteMe cpeaHero ooriero oopasoanusi. CeroaHs B MPENOIaBaHUA XUMHUH B OOJIBIICH CTETICHN
oTa€TCs MPENOYTEHUE TIPAKTHYSCKON KOMIIOHEHTE COJICPIKaHUs 00YICHHUS, OPUCHTHPOBAHHO M
Ha TMOJATOTOBKY BBIMMYCKHUKA 00II€00pa3oBaTelbHON OpraHU3aliy, BIAJCIONIEr0 HE HaOOpoOM
3HaHWHA, a (DYHKIIMOHAIBHON TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMH aKTHBHOTO
TTOJTyYCHUS 3HAHUW Y IIPUMEHEHUS X B PEATLHOM )KU3HH JUTS PEIICHUS MTPAKTHYCCKHUX 3a/1a4.

B cBa3u ¢ 3TMM Tnpu H3ydeHHHM HpeaMeTa «XHUMHS» JOMHHHPYIOLIEE 3HaueHue
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus OOyYalolmMXCS K  YCIOBHSM JAMHAMHMYHO  Pa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE HWHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K C€amMo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢bopmupoBaHre y oOOydyaroUIMXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
MMEIOLIUX YHUBEPCAIIbHOE 3HAUCHUE Ul PA3IMYHBIX BHUJIOB JICATEIBHOCTH: pEIICHUs MpobiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII NPHOOPETEHUS OIbITa
NeSITEeNIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUI IKOJIOTUYECKOI 06€3011aCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOJHYIO CPELy;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOyyaronuxcs: CrIocoOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(hopMHpoBaHKE U pa3BUTHE Y 00YJAIOIIUXCS ACCOIMATUBHOTO U IOTUYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydYarommuxcs yOexAEHHOCTH B TYMaHHCTUYECKOW HampaBIE€HHOCTH
XUMHH, €€ BaXHOH pOJMM B  pEIIEHUH TJI00AIbHBIX  MpoOJNeM  palHrOHAIBHOTO
MIPUPOIOTONBE30BAHNUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXpPAaHEHUS MPHUPOJIHOTO
paBHOBECHS], 0CO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K TPUPOJIE U CBOEMY 3JI0POBBIO,
a TaKke MPUOOPETEHUS OMBITA UCIIOIH30BAHMS MMOJYUEHHBIX 3HAHUHN 71 MPUHATHS TPAMOTHBIX
pElIeHUl B CUTYaIUSAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMU.



B yueOnoM 1utane cpennero ooumiero oopa3oBaHus npeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaIMETHON 00macTn «ECcTecTBEHHO-HAYYHBIC MPEAMETHI.

OOmiee yrcao 4acoB, OTBENEHHBIX ISl U3YyUCHUSI XMMUHU, HA 0a30BOM YpOBHE CpPEIHErO
obmiero oopazoBanus, cocrapiser 68 dacoB: B 10 kimacce — 34 vaca (1 wac B Henmenio) B T.4. 2
KOHTpOJIbHBIE U 2 TpakTudeckue padoTsl, B 11 kmacce — 34 gaca (1 wac B Hemeno) B T.4. 2
KOHTPOJIbHBIE U 2 IPAKTUYECKHE PAOOTHI.

Jlyis peanm3anuu mporpaMMbl HCTIOJIB3YIOTCS YIeOHUKH, JOMYIIEHHBIC K HCIIOJIb30BAHUTO
MIPY peaTM3aIii UMEIONUX TOCYIaPCTBCHHYIO aKKPEIUTAIII0 00pa30BaTEeILHBIX POTPaMM
HaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETr0, CPEeTHETO OOIIETr0 00pa30BaHUs OPraHU3AIHSIMH,
OCYIIECTBISIOMMMH 00pa30BaTEIbHYIO ACATEIBHOCTb, TPUKa30M MHUHIPOCBEIICHHUS OT
21.09.2022 Ne 858:

° Xumus, 10 xknace/ IN'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AO

«U3narensctBo "lIpocsemenne"»;

° Xumus, 11 xkmace/ IN'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., AO

«M3narenscTBO "[IpocBemienue».

DneKTpoHHBIE 00pa30BaTENbHBIE PECYPCHI, TOMYIIEHHBIE K HCIOIB30BAHUIO TIPH
pealM3ani IMEIONIUX TOCYIAPCTBECHHYIO aKKPEIUTAIII0 00Pa30BaTeIbHBIX MPOTPaMM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEAHETO 00IIero 00pa3oBaHus MPUKA30M
Munnpocsenienus ot 04.10.2023 Ne 738:

. Xuwmus, 10 xnace, PI'AOY 10 «Akagemust MuHIIpocBenieHust Poccnny;,

. Xumus, 11kmace, PI'AOY IAI10 «Axkanemuss Munnpocemenns Poccuny;

. DNeKTpOHHBIN 00pa3zoBaTenbHBIN pecypc «/lomanrnue 3agannsi. OCHOBHOE

° obmee oopazoBanne. Xumusi», 10-11 kmace, AO «M3nmaTenbeTBo
"IIpocBenienne;

. Tpenaxep «Ob6nako 3Hanuy. Xumus. 11 kmacc, OO0 «DuzukoH J1ady;



COILEP KXAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI OPraHU4eCKONH XUMHUM

[Ipenmer opraHnyecKoil XUMHH: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B MOJYYCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYECKHMX BeHIeCcTB. | omosorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o0  KIacCUpUKAIMKA  OPraHWYECKUX  BemecTB. HomeHkmaTypa
OPraHWYECKUX COCAMHEHUW (cUCTeMaTH4ecKas)) U TPUBHAIbHBIC HA3BaHUS BaKHEHIINX
IIPEACTABUTENEHN KIACCOB OPraHMYECKUX BEILIECTB.

DKClepUMEHTAJIbHBIE METObl U3YYEHUS BELIECTB M UX MPEBPAIICHUN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHM4YecKUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue M ONHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKMM psa. Meran m 3TtaH — mpocrenmne
MIPEICTaBUTENN AJIKAHOB: (PU3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkI[My 3aMEICHHS U TOPEHHUS),
HaX0XJIeHHE B IPUPOJIe, MOIYyYCHHE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUN Psil. DTUIIEH U IIPONUJIEH — ITPOCTEeUINe
MIPE/ICTaBUTENIN aAJKEHOB: (PU3MUECKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKUCIEHUS U MOJIUMEPHU3aLINN), TOJIyYeHUE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUITHE XUMHYECKUE
cBOMCTBa (peakus noaumepusanun). [loaydeHrne cCHHTETHYECKOTO KaydyKa U PE3HHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOEHHWS, TOMOJIOTHYECKHUU psaA. ALETUIICH —
MPOCTEHINNIA TTPEACTABUTEND AJTKUHOB: COCTaB, CTPOCHHUE, (PU3NIECKHE M XUMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, THAPATAIIUN, TOPEHUS), TOJIydeHUE U IPUMEHEHHE.

Apensl. beHsois: cocraB, cTpoeHue, (U3MUECKHE M XUMHUYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE WU TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckKue ceolcmea (Peakyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOLyYyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKAMMH K pa3JIMuHbIM KJlaccaMm.

[Ipupoaubie UICTOYHUKH YriaeBoA0poa0B. [IpupoaHblil ra3 u nomnyrHble HEQTSIHBIE Ta3bl.
Hedtp u e€ mpoucxoxaenne. CriocoObl nepepaboTku HePTH: TEPErOHKa, KPEKHHT (TEPMHYCCKHH,
KataauTuueckuit), mnuposns. Ilpoayktel mnepepaboTku HedTH, HX OPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrob U MPOIyKTHI €ro nepepaboTKy.

DKCIepUMEHTAIbHbBIE METO/Ibl U3yYEHUS BEIIECTB U MX MPEBPALICHUIN: 03HAKOMIICHUE C
oOpa3laMu MmiacTMacc, KaydykoB U pe3uHbl, kouiekuuu «Hedptb» u «Yronb», MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOTeHONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIYy4YEHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3agaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIWYeCcTBa
HCXOJIHOTO BEIIECTBA WM MPOYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

Kucaopoaconep:xamme opranndeckue coeAMHEHUs

[IpenenpHBIe ONHOATOMHBIE CHHPTHL. METaHON M JTaHON: CTpOeHHE, (U3UYECKUE U
XMUMHUYECKHUE CBOWMCTBA (PEaKkIMU C aKTUBHBIMH MeETallJIaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHHE),
npuMeHeHne. BoopoiHbIe CBI3M MEXKly MOJIEKYJIaMH CIUPTOB. J[elicTBHEe MeTaHOoJIa U ATaHoJIa
Ha OpraHu3M 4YeJIOBEKaA.




MHOroaToMHbI€ CHOUPTHL. OTWICHTJIMKOJIb W TIUIEPUH: CTpPOCHHE, (U3NYEecKue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOAaTOMHbIE CrupThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@DeHoJI: CTPOCHHE MOJICKYINbI, (U3MUECKHE U XUMHUYECKHEe CBOMCTBa. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHnvl. DOpManbIErHjl, ameTalbICTHA: CTpOoeHHe, (U3NYecKue u
XMUMHMUYECKHUE CBOWCTBA (PEaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEaKIIMH),
[IOJIy4Y€HUE U PUMEHEHHE.

OnHOOCHOBHBIE MpezieNbHbIE KapOOHOBBIE KUCIOThI. MypaBbuHasi U YKCYCHask KMCIIOTBHI:
CTpoeHHUE, PU3NIECKUE ¥ XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacca KHCIIOT, PeaKIus
sTepuduKanum), IMoJiyyeHHe U mnpuMeHeHue. CreapyHOBasi M OJIEMHOBAas KHUCJIOTHI Kak
MIPEJICTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MblTa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOJOIIIEE JENCTBHE.

CrnosxHble 3(¢upbl KaK MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBoapl: cocTaB, KiacCU(pUKAIUS YTIIIEBOIOB (MOHO-, TU- U MOJUcCaxapuisl). [ moko3a
— MPOCTENIINI MOHOCaXapHJl: 0COOEHHOCTH CTPOEHMSI MOJIEKYIbI, (PU3HUECKUe U XUMUYECKUE
cBoiicTBa (B3auMoeicTBue ¢ ruapokcuaoM Meau(Il), okucnenne aMmMuadHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccraHoBIeHHE, OpOKEHHE TIIOKO3bI), HAXOXJEHHWE B MPHUPOJE, NMPUMEHEHUE,
o6uosnoruueckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemiono3a kak npupoaHble noimMepbl. CTpoeHHe Kpaxmala U HETI0I03bI.
duznyeckue U XMMHUYECKHUEe CBOIMCTBA Kpaxmaiia (TUIpOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3yYEHHUS BEIIECTB M WX MPEBpAIlCHHA: MpPOBEACHUE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHojda okcuaoM wmeau(ll)), MHOTOAaTOMHBIX
cnupToB (B3amMojeicTBre rauiepuHa ¢ ruapokcuaom wmemau(ll)), ampmernmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcupa cepeopa(l) u ruapokcumom meau(Il), B3aumoeiictBue kpaxmana
C MOJIOM), TIPOBEJICHUE TTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Borunicnenuss mo ypaBHEHMIO XMMHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOHOTO BEIIECTBA WM MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTCoIepIKale OPraHndecKie COSAMHECHMUS.

AMUHOKUCIOTBI Kak aM@oTepHble oOpraHudeckue coeauHeHus. @Dunyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUE
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHbIE BBICOKOMOJEKYISpPHbIE coenuHeHus. [lepBuuHas, BTOpHUYHAA U
TpeTHuYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBa OEJIKOB: TUAPOJIU3, ACHATypaIus,
KaueCTBEHHbIC PEAKIIMHN Ha OENKHU.

DKCIepUMEHTAIbHBIE METOJbl M3y4eHHUsS BEIIECTB U UX IMPEeBpalleHUil: HaOmoAeHne U
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeANHEHH

OCHOBHBIE TOHATHS XUMHUHM BBICOKOMOJIEKYISIPHBIX COEJUHEHUIl: MOHOMEp, IOJUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEpPU3ALNH, CpelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOIMMEpHU3aLiis U MOJTUKOH ICHCAIUS.

DKcIepUMEHTaIbHbIE METO/Ibl U3YUEHHs BEIECTB U UX MPEBpAlllEHHi: 03HAKOMJIEHHE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeaMeTHbIX CBA3EH NMpU U3ydeHUM opraHudeckoid xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHUM, SBJISIOLIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAYy4YHBIC TMOHSITHUS: SBJICHWE, HAYYHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalW3, CHUHTE3, KIAacCH(PUKALUs, NEPUOJUYHOCTh, HAOIIONCHNE, H3MEpEHHeE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepus, SHEPTuUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTE€TUUECKUIN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3MUECKIE BEIUYMHBI U SIMHULIBI X
H3MEpPEHUSI.

buonorus: kierka, opranuszmM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BelIeCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadust: MuHEpasbl, FOpHbIE MOPO/IbL, MT0JIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKThI, OCHOBBI PAllMOHATIBHOTO MUTaHUS, MOIOIINE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MaTepHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHHU

XuMuYeckui dnaeMeHT. AToM. Sapo aroma, HW30TONBL. OJIEKTpOHHAas 000JIoUKa.
DHepreTHyeckre YPOBHH, MOJAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anemeHThl. OCOOEHHOCTH
pacnpeziesieHusi 3JeKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Tepnognueckuit 3axkoH u Ilepnoanueckas cucrema XHUMHYECKUX 3ieMeHToB [l M.
MenneneeBa. CBsi3b NEPUOTUYECKOrO 3akoHAa H Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyIaM U NeproaM. 3Ha4eHHE NMePUOANYECKOr0 3aKOHA B Pa3BUTHUHN HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBA3b. BHUIBI XUMUYECKOW CBsI3M (KOBaJICHTHAS
HEeMnoJIApHas U TOJspHasi, MOHHAasA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHNs. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THNBl KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUTMYECKOM PEIIETKHU.

[Tonsatue o aucnepcHbIx cucremax. VIcTHHHBIE U KOJUIOHUIHBIE pacTBOpbL. MaccoBast 10151
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHmdeckux coenuHeHuil. HomeHknaTypa HeopraHHYeCKHX
BellecTB. ['eHeTnyeckass CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMIEKAIIUX K Pa3IuYHbIM
KJIacCaM.

Xumuyeckas peakuusa. Krmaccudukanus XUMHYECKUX pEaKIUil B HEOPraHUYECKOH u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUsl MACChl BEIIECTB, 3aKOH COXPAHEHUS U NPEBPAILCHUS
SHEPTrUM NMPU XUMUYECKUX PEAKIIHSIX.

CkopocTb peakiuy, €€ 3aBHCUMOCTh OT pa3In4HbIX (pakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle [larense.

DnexTponuTHueckas nucconuanus. CunpHble U cialble 37MeKTpoauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIEJI0OUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

DKCHepUMEHTAIbHBIE METO/bl M3YYEHHs BEIIECTB M WX MPEBPAICHHA: AEMOHCTpALUs
tabmun «lleprmoanueckas cucrema xumuueckux snemeHtoB . M. MenpaeneeBa», u3ydeHue
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MOJIEJIe KPUCTAUIMUECKUX pelmETOK, HAaOMI0JeHHe U ONUCaHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOAOPOJA B MPHCYTCTBUHM KaTalu3aTopa,
OIIPEJIENIEHUE CPEAbl PACTBOPOB BEIIECTB C NOMOIIbI YHHUBEPCAILHOTO MHIMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpOBEIEHHE IMPAKTHYECKONH paboThl «BrusHUe pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTb XUMHUYECKOW PEAKIIUN.

Pacuérnble 3amaum.

Pacuérbl o ypaBHEHUSAM XUMUYECKUX pEaKLUi, B TOM UYHCJIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIb30BAHUEM NOHSTHS «MAaccOoBas J0JIsl BEIIECTBAY.

Heoprannueckass xumus

Hemeramnel. Ilonoxenue HemertamnoB B Ilepuonuyeckoil cucTeMe XUMHYECKHX
anemenToB JI. M. MenzaeneeBa u 0coOeHHOCTH cCTpoeHMsi atomMoB. dusnueckue cBOMCTBa
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa U yrieposa).

XUMHYECKHE CBOMCTBA BAXKHEHUINMX HEMETAUIOB (TaJIOTE€HOB, CEpbl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KHCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamnel. [Tonoxxenue metamioB B [leproanueckoil cucteMe XuMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J0UeK aToMOB MeTayioB. Oomiue
¢uznueckue cpoicTtBa MeTawioB. CIulaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsDKEHUN
METaJJIOB.

XUMUYECKHE CBOMCTBAa BAKHEWIIMX METAJUIOB (HATpUM, Kalui, KaJlblUH, MarHuii,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoObl Noay4eHHus MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOABl HM3YYEHHsI BEIIECTB M HX MPEBpPALICHUN: H3ydEHUE
KOJUIEKIIMH «MeTalibl U CIIIaBbl», 00pa3lioB HEMETAJUIOB, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4,
HaOO/IeHNe U ONHCAHME JEMOHCTPALMOHHBIX U JIa0OPAaTOPHBIX OMBITOB (B3aUMOJEUCTBUE
TUAPOKCHUIA ATIOMUHUS C paCTBOPaMH KUCJIOT M IIEJIOYEH, KAUeCTBEHHbIE PEaKIIMU Ha KaTHOHBI
METaJIJIOB).

Pacuérhpie 3amaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLUU BELIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumun B 06ecriedeHnH SKOJIOTHYECKOM, SHEPreTUUECKON U MUIIEBOM 6€30MacHOCTH,
pa3BuUTUU MeAUIMHBL. [IoHsATHE O HaydHBIX METOIaX [TO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MNPUHIUIAX HTPOMBIIIJICHHOTO MOJIYy4EHUS
BKHEMIIIKUX BEUIECTB.

UenoBek B MHUpE BELIECTB M MaTEPUAIOB: BAXXKHEHIIHME CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUUYEeCKHE U MUHEPATIbHBIC yI0OpEHUS.

XuUMHS M 370pOBbE 4YEJIOBEKA: MPAaBWJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENAPATOB,
npaBuia 0€30MaCHOrO UCTOJIb30BaHUS NpenapaToB OBITOBOM XMMUU B TOBCEIHEBHON JKHU3HU.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBA3EH NMPHU U3y4eHUHU OOIIel U HeOPraHNYECKOM XUMHHM B
11 xmacce oCyIIecTBISIETCS Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHH,
TaK U MOHATUH, SBISAIOLIUXCS CUCTEMHBIMU Ul OTIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OOmire ecTecTBEHHO-HAy4YHbIE TOHATHS: HAyuHBIM (akT, TMIOTE3a, 3aKOH, TEOpHs,
aHaJM3, CUHTE3, KJIacCU(UKaLUs, TEPHOAUYHOCTh, HAOIIOAEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE,
U3MEpPEHUE, SBJICHUE.
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®dusnka: mMaTepusi, SHEPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
PaMOaKTUBHOCTh, MOJICKYJla, SHEPTeTUUYCCKUI YpOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIEeCTBA, GU3NICCKUE BEIIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.

buonorusi: kierka, OpraHu3M, J3KOCHCTeMa, Ouocdepa, MaKpo- W MHUKPOIICMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPO/IBI, TTOJIC3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

TexHonmorus:  XMUMHYECKass  MPOMBIIUIEHHOCTh,  METALTYPrusi,  IPOU3BOJCTBO
CTPOUTEIIbHBIX MAaTEPHATIOB, CETLCKOX03UCTBEHHOE IMTPOU3BOCTBO, MHUIIEBAs IPOMBIIIICHHOCTD,
(dapmareBTHUECKass ~ MPOMBINUICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKUX  IPENapaToB,
MIPOU3BOJICTBO KOHCTPYKITMOHHBIX MaTepHualioB, AIIEKTPOHHAS MIPOMBIIIJICHHOCTb,
HAaHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYJarOIIMMUCS
MpOrpaMM CpelHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pPa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
[IPOrpaMM CpeiHEro oOuiero o0pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS ITPEIMETa « XMMIS» Ha YPOBHE CpeTHET0 00IIero 00pa3oBaHusl BbIICICHBI
CJIEYIOIE COCTABJIAIOIILE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCUMCKON TpakTaHCKOW HMJIEHTUYHOCTH — FOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIEICHHIO;

HaJM4ue MOTUBALIUU K 00Yy4EHUIO;

LI€JICHANIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHHI JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YalOLUXCSI PYKOBOJICTBOBATHCSI B CBOEH JAEATEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYLIUMHU LIEJOCTHOM CHUCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue MPaBOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl M CHOCOOHOCTH CTaBUTh LENH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pE3yabTaThl OCBOCHHS MpeaMera «XHUMHUsS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM ¥ BOCIUTATENBHOM JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U UJ€ajJaMH POCCHUIICKOTOo
rpaXJaHCKOTo 0O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TMpaBUJIaMH TOBEACHUS,
CHOCOOCTBYIOUIMMU TIPOLIECCaM CAMOIO3HAHMS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTaHOBJICHUS
JTUYHOCTH 00yJarOITUXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS» OTpaxaroT cpopMUPOBAHHOCTH
OTIbITa O3HABATENILHOM U MPAKTHYECKON IESTEIIbHOCTH 00YJaIOINXCS [0 pean3aliy MPUHATHIX
B 00I1I[eCTBE [IEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHHUS 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHUSI K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOILIEHUI B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOH IE€ATEIHHOCTH MPHU CO3AaHUN YUEOHBIX TPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINOJHEHHUH XUMUYECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTHKY M apT'yMEHTBI APYTUX
MIPH aHATN3€ PA3INYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0 OTEYECTBEHHOU
XUMHH;

YBaXKEHHsI K IpOIlecCy TBOpPUYECTBA B OOJIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaONI0/EeHU,
KPOTIOTIIMBBIX IKCIIEPUMEHTANIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YYE€HBIX U MTPAKTHKOB;

UHTEpeca U TII03HABaTENIbHBIX MOTHBOB B IOJYYEHHH M MOCIEAYIOIIEM aHalIu3e
nHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;
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CIIOCOOHOCTH OIICHUBATh CHUTYallUW, CBS3aHHBIE C XUMHYECKUMHU SIBICHHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLIEHUMBATh CBOE IOBEJACHUE M IOCTYNKH CBOMX TOBApUUIIEH C MO3MIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS IICHHOCTEH 370poBOro M 0e3omacHoro obpasza KHW3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 3JI0POBBIO;

coOroIcHHs MPaBU OE30MAaCHOTO OOpaIIeHUsI C BEMIECTBAMH B OBITY, TOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MMOHMMAaHMSI IIEHHOCTH TPAaBWJI HMHAUBUAYATHHOTO U KOJUJICKTUBHOTO 0€30MacHOro
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCJICJICTBUN W HENPHUSATHS BPEIHBIX MPUBBIUCK (YIIOTPEOJICHHS AIKOTOJISA,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATENBCKON JESITEIBHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKUX 3a7ad COIMAIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

HWHTEpeca K MPAKTUYECKOMY H3Y4eHHUIO0 MPOoQeCcCuil pa3IMyHOTO POJia, B TOM YHCIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYIY, JIOIIM TPpYJa U pe3yJbTaraM TPYA0BOH JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYaJIbHOW TpaeKTOpuu oOpa3oBaHMs,
Oynaymieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIECTRA;

6) K0JI0THYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€71ecO000pa3HOro OTHOLIEHHS K IPUPOJIE, KaK HCTOYHHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHMS TJI00aBbHOTO XapaKkTepa IKOJIOTHUYECKUX MPOOIIeM, BIUSIHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE IPUPOTHON U COLIMAIIBHOM Cpeibl;

OCO3HaHHUS HEOOXOJUMOCTHU MCIOJIb30BaHUS JOCTHKEHUM XUMUH JIJIs1 pEeLICHHs BOTIPOCOB
paIMOHAaIBLHOTO MPUPOAOIIONB30BAHUS;

AKTUBHOTO HEMpUATUS ACUCTBUN, MPUHOCSIIUX BpPEI OKPYXKAIOUIeH MpUpOIHON cpele,
YMEHHSI TIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMUECKUE IMOCIECTBUS MPEANPUHIMACMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yus Pa3BUTOTO SKOJOTHYECKOTO MBIIIIEHUS, 9KOJOTHYECKONW KyIbTYphI, OIBITA
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMOpoOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenu(PUKN XUMUU KaK HAayKd, OCO3HaHUsA €€ poju B (OpPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUHU IIETIOCTHOTO MPEACTaBIEHUS 00 OKPYKaroIeM
MHpE KaKk O €JUMHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEpPHOCTEU M
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCOOOM 3HAYUMOCTH XMMHUHU AJIi COBPEMEHHOW NUBUIM3AIUU: B €8
T'YyMaHUCTUYECKOW HAIMPaBICHHOCTH M BAKHOW POJHM B CO3JaHUU HOBOW 0Oa3zbl MaTepuaIbHOU
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,
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o0ecreyeHnn YCIOBHI yCHEIHOTO TPYJAa U 3KOJOTHYECKH KOM(POPTHOM KM3HU KaXKJIOTO WiIeHA
0O0IIIeCTBA;

€CTECTBEHHO-HAyYHOU TPaMOTHOCTH: TIOHMMAaHHS CYHUIHOCTH METOJIOB IMO3HAHUS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHMS SBICHUH OKPYXKAIOIIEr0 MHpa M MPOUCXOIAIIMX B HEM H3MEHCHHI,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIEHO MCIIOJIb30BAaTh XUMUYECKUE 3HAHUS IS PEIICHUS ITPoOIeM
B PCATBHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKOM ESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B pa3inyHbIX cdepax mnpodeccuoHaIbHOM
JEeSITEIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOEHHUS y4eOHOro mpenMera «XUMHUS» Ha YpPOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC I (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIONIUXCS MEKIUCIUILUIMHAPHBIE
(MexTpeIMeTHBIE) OOIeHayYHbIE TIOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crieruuKy METOIOB TTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHs, SIBJICHUE, MPOIIeCC, CUCTEeMa, HAy4HbIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpcalibHble  y4ueOHble  JAeWcTBUA  (TMO3HaBaTelIbHbIE,  KOMMYHHUKATHBHBIE,
perynasTuBHBIE), obecrieunBaronye GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIHOM KOMIETEHITH 00y4atoluXCsl;

CHOCOOHOCTh ~ OOYyYalOIIMXCS ~ MCIOJIb30BaTh  OCBOEHHBIE  MEXKIUCHUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble Yy4deOHbIE ICWCTBHUS B I03HABATEILHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISATUBHBIMU JIEHCTBUAMH.

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYNIMPOBATh W AKTyaJIM3UPOBATh MpoOJIeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIPEIeNIATh IIeNU JIeATENbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIIOJIb30BaTh MPH OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICISThH
XapakTepHble TMPU3HAKK TMOHSATHM W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BATh
COOTBETCTBYIOIIME MOHITHS ISl OObSICHEHHUS OTJIENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPUU TS KiTacCU(UKAIMK BEIIECTB M XUMHUYECKUX PEaKIUit;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXKy U3Y4aeMbIMU SBICHUSIMH;

CTPOUTH JIOTMYECKUE pACCYKICHHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, IO AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOLIeCCe MO3HAHUS, HCTIOIb3yeMble B XUMHH CUMBOJIHYECKHE (3HAKOBBIE)
MOJenu, MpeoOpa3oBbIBATH MOIETIbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XUMHueckas ¢GopMmyna, YpaBHEHHE XUMHUYECKON pEakuu — TMpU pEIIeHHd Y4eOHBIX
MO3HABATEIBHBIX M MPAKTUYECKUX 33/1a4, TPUMEHITh Ha3BaHHBIE MOJICIbHBIC TTPEICTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIIHA.
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2) 6a3oBbIe HCCIeA0BaTENbCKUE eCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKILINH;

dopmMynupoBaTh LENM W 3a7aydl  HMCCIENOBAHUS, HCIIOJIb30BaTh IIOCTABICHHBIE |
CaMOCTOSITEIIBHO CPOPMYIUPOBAHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHHUS W TPOBEICHHUS YYCHUUYCCKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOIICHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYSCHHUYECKOW HMCCIENOBATEIbCKOW M IPOEKTHOH IESTeIbHOCTH,
MPOSIBISITE CHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIOB MIO3HAHUSL.

3) pa6ora ¢ unpopmanmeii:

OpUEHTHUPOBATHCSI B PpA3IMYHBIX HCTOYHUKAX WHPOpMANUK (HAYIHO-TIOMYJISIpHAsS
IUTEepaTypa XMMHYECKOTO COJIEpXKaHHs, CIpaBOYHBIE TMocoOms, pecypchl HWHTepHeTa),
aHATM3UPOBATH HH(POPMAIHIO PA3TUIHBIX BUI0B U (OPM MPEACTABICHUS, KPUTUIECKU OT[CHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynHpOBaTh 3ampOChl M TPUMEHSITH pa3IMYHBIE METOIBI IMPH TOUCKE U O0TOOpe
nHpopmalry, He0OX0AUMOH /IJIs1 BBITMIOTHEHHS YUeOHBIX 3334 ONpeAeNEHHOrO TUIIA;

MpHOOpeTaTh OMBIT MCIIOJIB30BaHHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH 1
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BIOUPATh ONTUMATIBbHYIO (POPMY HPEACTaBICHUS UHPOPMALINH (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAyYHBIH S3BIK B KayeCTBE CpeACTBa MpH paboTe ¢ XUMHYECKOU
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUYECKUE CPECTBA HATJISITHOCTH.

OBiajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3aJlaBaTh BOIPOCHI [0 CYLIECTBY OOCYKIaeMOW TeMbI B XOJ€ JHaliora U/Uiu JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C Mpe3eHTalMel pe3ylbTaTOB MO3HABATEIHHOW AESITEIbHOCTH, MOJTYUYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoekTa M (POPMYIHUPOBATH BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHBIX
UCCIIEeIOBAHUI MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.

OBiageHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIBbHYIO JEATEIbHOCTD,
ompezenss e€ UeNH U 3a/Ja4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHUPOBATH
npeaaraeMblii aqropuT™ ACWCTBUI MPH BHIMOJHEHUH Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBISATh CAMOKOHTPOJb CBOEH JIEATENbHOCTH Ha OCHOBE caMoOaHajiu3a M
CaMOOILIEHKH.

INPEJMETHBIE PE3YJIbTATBI

10 KJIACC

IIpenmeTtHbie pe3ynbTaThl OCBOEHHS Kypca «Oprannyeckast XUMHUs» OTPaxaroT:

C(OPMHUPOBAHHOCTh TPEJACTABIEHUN O XHMHUYECKOH COCTaBJISIONIEH €CTeCTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MPHPOJbI, B (HOPMUPOBAHUU
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MBIIUIEHUS] W KYJIBTYpBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM aist
peleHus MPaKTUYECKHX 33/1a4 U IKOJIOTHUECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
U IIPUPOJIHOM Cpele;

BJIAJICHUE CHUCTEMOM XMMHYECKUX 3HAHMH, KOTOpPAas BKIIIOYAET: OCHOBOIOJAraroLIue
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000J0YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpami€éHHasl), MOJIb, MOJISIpHAas Macca, MOJSIPHBIH 00BEM,  YIJICpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIINA, PaguKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHH pSAJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEpKAIINE COSAMHEHUSI, MOHOMEp, TOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTMHEHNS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHUS OPraHUYECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH SI3BIK XUMHH; MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIMEe B OCHOBE NMOHWMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBICHUH, ()aKTOJOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH M O€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITMX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOH NesITeTbHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIISITH XapaKTePHBIE TIPU3HAKU OHSATHH, yCTAaHABIINBATh
UX B3aMMOCBS3b, HCIIOJIF30BaTh COOTBETCTBYIOIIME TIOHATHS TIPH ONTMCAHUHN COCTaBa, CTPOCHUS H
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

Cc(OPMHUPOBAHHOCTh YMEHHU HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJISI COCTABIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYIT OPraHUIECKUAX BEIIECTB
Y ypaBHEHHH XUMHYECKUX PEAKIMH, W3TOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHWYECKUX BEIIESCTB
TUTSL WIDTFOCTPAIMY UX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAUICKHOCTh N3YUYEHHBIX OPTaHUIECKUX
BEIIECTB IO MX COCTaBy W CTPOCHUIO K ONPeAeNEHHOMY KIIAacCy/TpyIie COeIUHEHUM
(YyrneBonopoipl, KHUCJIOPOJ M  a30TCOAEpIAlllhue COEAWHEHHUS, BBICOKOMOJIECKYISIPHBIE
COCIMHCHMS), /1aBaTh MM Ha3BaHus 1Mo cuctemarudeckod HomeHkiatype (IUPAC), a Taxke
MIPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, JSTHJIECHIJIUKOJb, TIULEpUH, (PeHosl, (QopManbIeruj, aneTaibAeruja, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTeapuHOBAs KHUCIIOTa, TJIOK03a, (pYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHHsI ONIPEIENATh BUIbl XUMUYECKON CBSI3M B OPraHUYecKHX
coeMHEeHUsX (OIMHAPHbBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSTHh MOJIOKEHUS TEOPHH CTPOCHHUS OpraHMYeCKHUX
BemecTB A. M. ByriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh COCTaB, CTpoeHue, (Qusnueckue u
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPECTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MetaH, STaH, STWJICH, MPONWJEH, aneTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIMKOIb, TJIMLIEPUH, (EHOJI, aleTalbAerul, MypaBbiHasl U YKCyCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmall, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMHU yYpaBHEHUSMU COOTBETCTBYIOIIHUX XUMHUYECKUX pEakluil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYIT;

C(OPMHUPOBAHHOCTh YMEHMS XapaKTepHU30BaTb HCTOYHUKU YIIIEBOJOPOJHOTO CBIPbS
(HedTh, MPUPOIHBIN Ta3, Yrosb), CHOCOOBI MX NEPepadOTKH M MPAKTHUECKOEe NpPUMEHEHUE
MIPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh yYMEHHUM MPOBOJUTH BBIUMCIEHUS MO XMUMHYECKHM YpPaBHEHHIM
(Maccel, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA WITH MTPOAYKTA PEAKLIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIECTB MIIHM MPOAYKTOB PEAKIINH);

c(OPMHUPOBAHHOCTh YMEHHM BIaIeTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSA, HCIOJIB3YEMbIX B XHMUU TpPU M3YYCHUH BEIIECTB U XUMHYECKUX SIBICHHUN
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(mabnroseHue, W3MEpPEHUE, OSKCIIEPUMEHT, MOJCIMPOBAHKE), WCIOIh30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUS JUIS IPUHSTHS PEIICHUN B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX
C BENIECTBAMHU U UX IPUMECHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOIOATh MPaBUia MOJIH30BAHMS XHMHUECKON MOCYI0H U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO 1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATH W BBHITIOJIHATH XUMHUYECKUH JKCIICPUMEHT
(TmpeBpamieHuss OPraHUIeCKUX BEIISCTB MMPU HArPEeBAaHUH, TOJTYUCHHUE 3THUJIICHA M U3Y4CHHUE €ro
CBOWCTB, KAYECTBCHHBIC PEAKIIMH OPTAaHMYECKUX BEIICCTB, ICHATYpaIHs OCITKOB IMPU HAarPEBAHMUH,
I[BETHBIC PEAKIIMH OCITKOB) B COOTBETCTBUH C MIPABUIIAMH TEXHUKH 0€30TTaCHOCTH TP 0OpaIieHu
C BEIIECTBAMHU U JIAOOPATOPHBIM OOOPYAOBAHHEM, IPEACTABIATh PE3YAbTaThl XUMUYECKOTO
IKCIIEPUMEHTa B (pOpME 3amliCH YPaBHCHHH COOTBETCTBYIOIIUX peakuuid U (HopMylInpoBaTh
BBIBOJIBI HA OCHOBE dTUX PE3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMCHHIA KPUTHYCCKH aHAIM3MPOBATh XUMHYECKYIO HH()OPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYyTrux);

c(OpPMHUPOBAHHOCTh YMEHHMM COOIIOAAaTh MpaBWiIa HKOJIOTUYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOH JEATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS U
OKpY)KaroIel TPUPOJJTHON Cpebl, 0CO3HABaTh OMACHOCTh BO3JICHUCTBHS Ha JKHUBBIC OPraHU3MbI
OTIpeJICIEHHBIX OpPraHWYECKUX BEIISCTB, MOHMMAas cMbICH mokaszarens [1/IK, moscHATh Ha
MpUMepax CIiocoObl YMEHBIIICHHS U TIPEIOTBPAICHUS MX BPEAHOTO BO3JICHCTBUS HA OPraHW3M
YeJI0BEeKa;

JUI OOYYaOIIUXCS ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE TPHMEHSTH
3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMTO3HAHUS BEIIECTB M XUMHUYCCKHUX SBJICHHIA,

JUISL  CIIETIBIX W CIA0OBHISIIMX OOYYArOIIMXCS: YMEHHE HCIIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o603HaueHwuit JI. bpaimns s 3anmucu XuMudecKux (popMyII.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOE€HHUA Kypca «OOmass W HeopraHudecKas XUMHUD»
OTpaXkaroT:

cOpMUPOBAHHOCTh NPEJACTABICHUN: O XHMHUYECKOM COCTaBIISIONICH €CTEeCTBEHHO-
HAyYHOM KapTUHBI MHpaA, POJM XMMHUU B TO3HAHUU SBJICHUNW NPUPOJBI, B (POPMUPOBAHUU
MBIIIJICHUS. U KYJAbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pElIeHUs MPAKTUYECKUX 3a7a4 M 9KOJOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
U IPUPOJHOM CPEJE;

BIIQJICHUE CHCTEMOM XMMHMYECKUX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHS (XMMHUYECKHIA DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOHUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTb, CTENEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBaJCHTHAas, HWOHHAsA, MeTa/UIM4yeckas, BOJOPOJIHAs),
KpUCTAJJIMYECKass  peméTKa, TUIBI XUMHYECKUX  PEaKIuil, pacTBOp, AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, SJCKTPOJIUTUYECKAST TUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XMUMHUYECKOH peaklliy, XUMHUYECKOe pAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUS ANEKTPOIUTHIECKON
auccolmanuu, nepuoanueckuil 3akon Jl. M. MenzaeneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB,
3aKOH COXpaHEHUS W MPEBpAIICHUS DHEPTUU TPU XUMHUYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHHUA, JIEKAIME€ B OCHOBE MOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJNyYeHHH U O€30TaCHOM HKCIIOIb30BAHUH BAKHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOMN AESITeTbHOCTH YEeTIOBEKA;
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c(OPMHUPOBAHHOCTH YMEHHH BBISBIIATH XapaKTePHbIC MPU3HAKU NOHATHH, yCTaHABINBATh
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE IMOHATHS IIPU ONKCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISi COCTAaBIICHUS
¢dopMyn BelIeCTB M YypaBHEHHH XUMHUYECKUX pPEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHblE Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJEKUCIbIA Ta3, aMMHUaK, raméHas W3BECTh, HErami€Has W3BECTb, NIUThEBAs COJA, MUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTH YMEHUH OTIPEIEIATh BAJICHTHOCTD U CTETIEHb OKUCIICHHSI XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTajyIn4yecKasi, BOJOPOAHAs]) B COCIUHEHUSX, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUecKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHN;

c(OpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAAJICKHOCTh HEOPraHUYECKUX BELLIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpylIe CoOeMHEHUH (IpOCThIe BELIECTBA — METAILJIbI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAaHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chopMUPOBAaHHOCTh YMEHHMM pPACKPBIBaTh CMBICI mepuoandeckoro 3akona JI. .
MenneneeBa U JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTENBbHYIO U
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMUPOBAHHOCTh YMEHHUH  XapakTepu30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproauyeckoil cucTeMbl XUMHUYECKHX d1eMeHTOB J[. .
MeHzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPrEeTUYECKUE
YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cucteMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHCHIBATH) OOIIHUE XUMHUYECKUE
CBOMCTBA HEOPTaHMYECKUX BEIIECTB pPa3IMYHBIX KIACCOB, IOATBEPKIaTh CYLMIECTBOBAHME
TCHETHYECKOM CBA3M MEXAY HEOPraHMYECKHMHU BEIIECTBAMHU C TIOMOINBIO ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHUPOBAHHOCTb YMEHMsI KJIACCU(PULUUPOBATh XMMHUYECKHE PEAKLMU IO Pa3IUYHbIM
IpU3HAKaM (YUCILy M COCTaBy pEarupyroulMX BEIIECTB, TEIIOBOMY 3((eKTy peakuuy,
M3MEHEHMIO CTENIeHEH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YYaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTb YMEHHUH COCTABIISITh YPABHEHUS PEAKLUI Pa3IMYHbIX TUIIOB, IIOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEAKLMHA MOHHOTO OOMEHa, YUUThIBAs YCIOBHS, NPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

Cc(OPMHUPOBAHHOCTh YMEHMH MNPOBOJUTH PEAKIMM, HNOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpACIO3HABaThb OIBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOPAX HEOPraHMUYECKUX BEILECTB;

Cc(OPMHUPOBAHHOCTh YMEHUN PACKPHIBATh CYIIHOCTh OKUCIIUTEILHO-BOCCTAHOBUTEIBHBIX
peakuuii NoCPeICTBOM COCTAaBJIEHHs SJIEKTPOHHOTO OajlaHca 3TUX PEAKLUM;

c(OPMHUPOBAHHOCTb YMEHHUH OOBSICHSITH 3aBUCUMOCTh CKOPOCTH XMMUYECKON pEaKLUU OT
pa3nuyHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XMMHUYECKOTO PpaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKHE IPOLECCHl, JIeKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEeHUSI CEpHOM KHMCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTD
npejcTaBIeHU 00 OOIMIMX HAYYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpobiieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI NPOBOJMTH BBIUYUCICHHUS C HCHOJIb30BAHUEM TMOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKHUX
peaKImsIX, Macchl BeIECTBA MIIM 00bEMaA Ia30B N0 U3BECTHOMY KOJIMUECTBY BEI[ECTBA, MACCE UITH

18



00BEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, TETUIOBOTO dPPEKTa PEaKuu Ha OCHOBE
3aKOHOB COXPAaHEHUsSI MaCChl BEUIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIOIATh MPaBUiIa MOJIb30BAHUS XUMHUECKOHN MOCYI0N U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKLIUSAMMU 110 BBIIIOJITHCHUTIO Ha60paTOpHLIX XHUMHNYCCKHX OIIBITOB,

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ IJIAaHUPOBATb W BBIIIOJHATH XUMHUYECKUU SKCIICPUMCHT
(pa3znoxeHne TEpOKCHIAa BOJOPOJa B TPHUCYTCTBHM KAaTalM3aTopa, OMPEACTICHHUE CpPEeIbl
PacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOpPOCTb XUMHUYECKOU pe€akuuu, pCakiuuu HMOHHOI'O O6M€Ha, KauCCTBCHHBLIC PCAaKIUH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIEPHUMEHTAIbHBIX
3agad II0 TEMaM «MeTtaiuiel» H ((HeMeTaHJIBI))) B COOTBCTCTBHM C IIpaBUJIaMHU TCXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yiabTaThl XUMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHUECKH aHAIM3MPOBATh XMMHUYECKYH0 HH(QOpMAIUIO,
MOJIy4aE€MYI0 U3 pa3HbIX UICTOYHHMKOB (CpeJCTBa MaCCOBOM KOMMYHUKaIMHU, IHTEpHET U APYrUX);

C(OPMHUPOBAHHOCTh YMEHHH COOJIOAATh TMpaBHJIa SKOJOTUYECKH IIeTIecCO00pa3HOTOo
IIOBCACHUSA B 6I)ITy n Tp}UIOBOﬁ ACATCIIBHOCTH B IMEJIAX COXPaHCHHA CBOCro 30pPOBbBA U
OKpY)KaroIIeH TPUPOJTHON Cpesbl, 0CO3HABATh OTACHOCTh BO3JICHCTBUS Ha JKUBBIC OPTraHU3MBI
omnpeneNEHHbBIX BEIIECTB, MOHUMAasT cMbici nokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMCEHBIICHHUA U MTPCAOTBPAILLICHUA UX BPEIHOTO BOS)IGI\/’ICTBI/UI Ha OpraHu3M 4€JI0OBCKaA,

JJIA 06y‘-IaIOHH/IXCH C OIrpaHUYCHHBIMU BO3MOXHOCTAMH 3JO0POBbA: YMCHUC IMPUMCHATH
3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUA BCIICCTB U XUMHUYCCKUX SIBHCHI/Ifl;

JUISL  CIIETIBIX W CIA0OBHISIIMX OOYYArOIIMXCS: YMEHHE HCIIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

Ne n/m ——— Beero Kontpoabnbie | Ilpaktuueckne | IJIEKTPOHHbIE (LHPPOBBIE)
padoTsbI padoThI o0pa3oBaTe/ibHbIE peCypChl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
[Ipeamer opraHUYeCcKOi XUMHH. https://academy-
1.1 Teopus cTpoeHUST OPraHUUECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coequnenuit A. M. bByrieposa Sele-4e24-ac02-efb16fad49f6a
Hroro mo pazueny 3
Paszgea 2. YriaeBoaopoabl
[IpenenbubIe YTIEBOIOPOIBI — https://academy-
2.1 ATKAHLL 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: https://academy-
2.2 ATKEHbL, ATKATHEHbL, ATKAHBI ' 6 0 1 content.apkpro.ru/lesson/4038171e-
’ ’ 4158-4bd1-3e98-18dc1cfbh9399
https://academy-
2.3 ApOMaTHYECKHE YrIIEBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
2.4 TpHpotsbIe HCTOUHMKN 3 1 0 https://lesson.edu.ru/04/10
yIJI€BOIOPOOB U UX NepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHust
https://academy-
3.1 Criuptel. DeHon 3 0 0 content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa471694f
Anbnerunbsl. KapOoHOBBIE KUCIOTHI https://academy-
3.2 CliosKHbI 3;pnpm ' 7 0 1 content.apkpro.ru/lesson/8664b319-
Oba3-4945-b076-ch7ae5858b90
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

https://academy-

3.3 VrieBoapt 3 0 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Wroro mno pazueny 13

Pasjen 4. A3oTconep:kaime opraHnyeckue coeIMHeHUus
https://academy-

4.1 AMHHBI. AMUHOKUCIIOTHL. Bemku 3 0 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Wroro mo pazueny 3

Paspnen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS

51 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 0 https://lesson.edu.ru/04/10

Wroro mo pazgeny 2

OBIIEE KOJIJMYECTBO YACOB I1O 34 2

[TPOTPAMME
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
. bubnuoreka [JOK
Crtpoenue atomoB. [lepuoandeckuii 3aK0H U .
https://m.edsoo.ru
1.1 [eproandeckas cucreMa XUMHIECKUX 3 0 0
anemenToB J[. 1. Menaeneera bubmorexa PO
7 T et https://resh.edu.ru
Crpoenue BemiectBa. MHOTOOOpasme bubmuorexa [JOK
1.2 4 0 0 .
BEIIECTB https://m.edsoo.ru
bubnuotexa PO
1.3 XVUMHYECKUE PeaKIHH 6 1 0 https://resh.edu.ru
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckast Xumusi
2.1 Meramist 6 0 1 BH6H_HOTeKa HOK
https://m.edsoo.ru
bubnuorexa POII
2:2 Hemerazpi o ! . https://resh.edu.ru
CBs3b HEOPraHUYECKUX U OPTaHUYECKUX bubmuoreka [JOK
2.3 2 0 0 )
BEIIECTB https://m.edsoo.ru
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
bubmuoreka [JOK
https://m.edsoo.ru
3.1 XUMHS ¥ )KU3Hb 4 0 0 Bubmiorexa POIII
https://resh.edu.ru
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 2




CHHOCOBbBI OHEHKHU JOCTU/XKEHUSA YUYHAHLIUMUCS INIAHUPYEMbBIX
PE3YJIBTATOB

OueHuBaHue YCTHOTO OTBETA

WNHauBuayatbHBIR KOHTPOJIb PE3YJIBTATOB MOYKET IMPOBOUTHLCS HA YPOKE Kak B opMme
KpaTKOTO ompoca ¢ Mecra ((ppoHTalbHAs KOHTpOJMpyMmas Oecena), TaKk U B BHIE
00CTOSATENILHOM MPOBEPKU 3HAHUI U YMEHUH y TOCKH. DTOT BHJ OTpoca (MHAUBUIYAIbHBIN)
MOXHO TIPOBOJUTH Ha JdTamax akTyalu3alldd 3HAHWM, W3Yy4eHHST HOBOTO MaTepuana,
3aKpEIUICHUs] U COBEPIICHCTBOBAHMS 3HAHMI W TPOBEPKM YCBOEHHS HOBOTO Marepuaa.
Bormpockl yautens aisi KpaTKOTO ONpoca JOJKHBI OBITh JIAKOHWYHBI, COPMYTUPOBAHBI B
MOHSATHBIX YYEHUKY TEPMHUHAX U TPeOOBATh KPATKOTr0 OTBETA. J{J1s1 5)KOHOMHUH BPEMEHU MOKHO
WCIIOJIb30BaTh KAPTOYKH C BOIIPOCAMH, Ha KOTOPHIE YYEHUKH TOTOBSITCS OTBETUTH Y TOCKHU.

Bo Bpemsi oTBera ywamierocss Ansi JOCTHDKCHHSI YCTOWYMBOTO BHHMAaHHUS Kiacca
MOJIE3HO IPETYCMOTPETh MOCIEAYIOIIEE 3a OTBETOM PELEH3UPOBAHUE CO CTOPOHBI APYTUX
YYaIIUXCsl, UCTIPaBIIEHUE JOMYIICHHBIX OMUOO0K, JOTIOTHEHHE.

[Ipu mpoBeieHUM onpoca AOMycKaeTcs 3aJaBaTh y4alleMycs HaBOASIIME BOIIPOCHI s
TOTO, YTOOBI MMOMOYb €My CPOPMYITHPOBATH CBOU MBICIH. MOTYT OBITh U JIOTOJIHUTEIHHBIE
BOIIPOCHI, €CJIM OHU HEOOXOIUMBI JIJISI TPEICTOSAIIEr0 U3YyIeHHUsT HOBOTO MaTepraiia. Bo Bpemst
YCTHOTO OTBETa y4allerocsl yIYuTellb UMEET BO3MOXKHOCTh 3aJ1aTh JOTIOJHUTEIHHBIA BOIIPOC
JTUATHOCTHYECKOTO XapaKTepa, KOTOPBIA TMOMOXET BBISBUTH COCTOSIHUE 3HAHUW W YMEHUU
OTBEYAIOUIETO.

[IpoBenenne ycTHOTO MHANBUIYATFHOTO KOHTPOJIA TPEOYeT OT YUUTEINsI COOPaAaHHOCTH
Y BHUMaHUs, TaK KaKk He0O0X0auMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS yUalUXCsl B KJlacce.

Yuurens 06s513aH TPOKOMMEHTHPOBATh OTBET YUEHUKA, yKa3aB Ha OLIMOKU U OTMETHB
yaauHble CTOPOHBI. JIF060# OTBET JOHKEH ObITh 3aMEUEH YUUTEIEeM U OObEKTHBHO UM OII€HEH.
Heo0s3arenbHO CTaBUTh OTMETKY 3a KaXKIbI HETMOJHBINA OTBET. ECIIM yUeHHK HEOTHOKPATHO
JIOTIOJTHSUT OTBETHI APYTrUX OJHOKIACCHUKOB, TO MOXHO MOCTaBUTh €My OOIIYI0 OTMETKY 3a
YPOK.

OtMmetka «5»:

- J1aH MOJIHBIA U IPaBUJIBHBIN OTBET HA OCHOBAHUU U3YYEHHBIX TEOPUH,

-MaTepuall  U3JI0KEH B  ONPEAEJICHHOM  JIOTMYECKOM  IOCIENOBATENbHOCTH,
JIUTEPATYPHBIM SI3BIKOM,

- OTBET CAMOCTOSTEIbHBIN

- BO3MOYKHA OJTHa HECYIL[ECTBEHHAs OLINOKa, UCIIPaBJICHHAS 110 TPEOOBAHUIO YUUTEIIS.

OtMmetka «4»:

- J1aH MOJIHBIA U MIPaBUJIbHBIN OTBET HA OCHOBAaHUHU U3YYEHHBIX TEOPUH,

- Marepual M3J0XKEH B  ONPEACIICHHOM  IOCJIEAOBATEIbHOCTH, -  OTBET
CaMOCTOSITENIbHBIN

- IOTYIIEHbI 2-3 HEeCYIeCTBEHHBIE OIHUOKH, UCTIPAaBICHHbBIE M0 TPEOOBAHUIO YUUTES,
WJIU JaH HETOJIHBIM U HEYETKUM OTBET.

OtMmetka «3»:

-J1aH HETMIOJHBINA OTBET, JJOTHUECKH HEBEPHBIN, TOMYIIEHBI 1-2 CyIleCTBEHHBIE OITMOKU

OtMmetka «2»:

- OTBET OOHApPYKMBAET HEMMOHUMAHUE OCHOBHOTO COJIEpKaHUs yueOHOTO MaTepuana,

- JIOTIYIIIEHBI CYIIECTBEHHBIEC OLIMOKHU, KOTOPBIE yUallluiics HE MOKET HCIPABUTH MPHU
HaBOJIALIMX BOMPOCAX YUUTEIS

- OTKa3 OT OTBETA.

@poHTATBbHAS KOHTPOJUPYIOIIAsi Oecela OOBIYHO JOCTATOYHO KPATKOBPEMEHHA.
Bormpochl, kak 1 Bo BCSIKOH Apyroii 6ecene, TpeOyI0T KpaTKOro OTBETA, OITOMY 33 OJTUH TaKOH
OTBET YUYEHUKY CTaBUTh OLIEHKY Henb3s. HyXHO 3apaHee HaMeTUTh T€X YYEHUKOB, OTBET
KOTOPBIX BO BpeMs Oecelabl XOTSAT OLEHWTh, M 33/JaBaTb WM I[IEJICHANPaBICHHO
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3alyIaHUpOBaHHbIE JUIsl Oecenpl Bompockl. OJHAKO HE ClEAyeT 3ajaBaTh IOJAPSA BOIPOCHI
OJTHOMY M TOMY e y4eHHKY. PaboraTh noipkeH Bech kiacc. @poHTanbHas Oecena MOXET
COUETAThCS C YCTHBIM YYETOM 3HAHHH, KOTJIa HECKOJIbKO yUYAIIMXCS TOTOBITCS K OTBETY y
nocku. CI0KHOCTh paOOTHI 3aKJIFOYAETCS B TOM, YTOOBI HE YIYCKaTh U3 MOJIs 3pEHUs Kiacc,
y4acTBYIOIIMM B Oecezie, U ydJaluxcsi, OTBEYAIOIIMUX Y JT0CKH.

3aueT - 93TO METOJ YCTHOTO KOHTPOJS, KOrjJa Y4YeHHMKaM IpelOCTaBIIAETCS
BO3MOXHOCTb 00JI€€ JJIUTENIBHO U 00CTOSATENBHO OTBETUTH Ha Bonpoc. O MpoBeAeHNH 3aueTa
YUUTENb COOOIIAeT 3apaHee, YTOOBl ydamuecss MOTJIM K HEeMy TMOArOTOBUTHCA. Jliis
MOJArOTOBKM K 3a4eTy YYHUTENIb COCTaBJIIET BOIPOCHl, a TakKe IPUMEpHBIC 3aJla4yH,
PEKOMEHIYEeT JIUTEepaTypy, MNPEABAPUTEIHHO IPOBEPUB, MMEETCS JIM OHA B IIKOJBHOM
oubnuoreke.

Krnaccudecknii 3a4er mpeaycMaTpuBaeT BBISABICHHE YPOBHS 3HAaHUH, YMEHUH U
HaBBIKOB Yy4alIuxcs BO Bpemsi Oeceqpl ydeHWKa ¢ yuyuTesneMm. OH JaeT MOJHOE U TOYHOE
npejacTaBieHie 00 ypoBHE OOYUYEHHOCTHM KaXKIOTO YYEHHKa, OJIHAKO OTHMMAaeT MHOIO
BpEMEHHU.

KpuTepuu u HOpMBI OLIEHKH 00YYAIOIIHXCS 32 CAMOCTOSITeIbHbIE MHCbMEHHbIE
padoThI.

[TucebmenHbIe pabOTHI TOAPA3NEISIOT HAa TeKylue (MPOBEPOYHBIE) M HMTOTOBBIC
(KOHTpOJIbHBIE) pabOThl; MO BPEMEHU OHM MOTYT 3aHMMAaTh BEChb YpPOK WJIHM ero yactb. K
METOJIaM IHCHMEHHOW TIPOBEPKH Pe3yJIbTaTOB OOYYCHHsS] OTHOCSTCS IHUChMEHHAs
KOHTpOJIbHasi paboTa Ha 45 MUH, IpoBepouYHble paboThl Ha 10-15 MuH (Hanmpumep, perieHue
pacYeTHBIX 3aJ1a4), MMCbMEHHBIC JOMAITHHUE 3aaHHs], TICBMCHHBIN y4eT 3HaHUN OTAEITbHBIX
yyalxcs rno KapToykaM, XUMUYECKHe TUKTAHThI, 3aJaHUs] TECTOBOTO TUIIA U T.II.

[ToarotoBka ywammuxcsi K KOHTPOJIbHOM paboTe dalle BCEero OCYIIECTBISETCS Ha
o6o6mraromux ypokax. O MpPOBEACHUU KOHTPOJIBHOW PabOTHI ydalTUXCsl MPETyNpPerKIar0T
3apaHee, YTOObl OHU MOTJIA MOJATOTOBUTHCSL.

ConepkaHre KOHTPOJBHOW pabOThl OXBATHIBAET BECh HamOoJiee BaKHBIH MaTepHall
KOHTPOJIMPYEeMOW TeMbl. B Takoil OObIIONW KOHTPOJBHOW paboTe 3amaHusl TOJDKHBI OBITH
€IMHBIMU JJIsl y4JallluXcsl BCEX YPOBHEW pa3BUTHS. B KOHTpOJIbHYIO paboTy peKOMEHIyeTcs
BKJIIOUATh Pa3HOOOpa3Hble 3aJaHus: 0000IIaloIe BOMPOCH], KAYECTBEHHbIE M PAaCUETHbHIC
XMUMHYECKHE 3a/1ayM, LENOYKU MpEeBpallleHuil, TeCTOBble, rpaduueckue 3adaHus U T..I.
Heobxomumo ucnonb3oBaTh HauOOJbLIEE YHMCIO BapUaHTOB. TeTpaau Uil KOHTPOJIbHBIX
paboT SABISAIOTCA JOKYMEHTOM, KOTOPBIA MOKET ObITh MPOBEPEH aIMUHHUCTPALUEH IIKOJIBI
MIO3TOMY TETPaI JJIsi KOHTPOJBHBIX padOT MOJDKHBI XPAaHUTHCS B XUMHUYECKOM KaOMHETE B
TE€YeHHEe Y4eOHOro roja.

[Ipu onleHMBaHMM OTBETA yYalIerocsi HEOOXOIUMO YUUTHIBATH KA4€CTBO BHITIOJHEHUS
paboTs 1o 3aganusM. KonTposbHas paboTa OlleHUBAETCS B LIETIOM.

OtMmetka «5»:

- JIaH TIOJIHBI OTBET HAa OCHOBE M3YYEHHBIX TEOpHIl, BO3MOXKHA HECYIIECTBEHHAS
omnoKa.

OtMmetka «4»:

- IOMYCTUMO He 0oJiee TpeX HECYIIECTBEHHBIX OIMOOK, T OJTHA CYIIECTBEHHAs

OtMmetka «3»:

-paboTa BBHINIOTHEHa HEMOJHO (HO HE MEHee 4YeM Ha TpeThb), UMETcs 2-3
CYIIIECTBEHHBIE OIMOKYU WK 3-4 HECYIIeCTBEHHBIE.

OtMmetka «2»:

- paboTa BBITIOTHEHA MEHBIIIE YEM Ha TPETh, - HE MPUCTYIIII K BHIIIOIHEHUIO PaOOTHI.

[Ipu o1ieHKE BEIMOTHEHHSI TUCBMEHHON KOHTPOJIBHOM pabOThl HEOOXOAMMO YIUTHIBATH
TpeOOBaHUs eTMHOTO OpOrpadhuuecKoro peKruma.
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KoHTponpHBIe paboThl 00s3aTE€IBHO JODKHBI OBITH NMPOBEPEHBI B TEUEHUE TpeX 3
KQJICHAPHBIX JTHEH.

TectupoBanue. [Ipu ucnonb3zoBanuu 100-0amibHONM (TECTOBOM) IIKAJbI MPUHSATA
cleyrolas cucreMa nepeBoja e€ B 5-0ayuibHyIO0 (IIKaly aHaJIOTMYHO MOYKHO MCIOJIb30BaTh
IIPH OIIPEICIICHUH TTPOLICHTA BBIITOJIHEHHBIX 3aJaHHMN):

85 — 100 6astoB (85 — 100 %) = «5»

71 — 84 6aiwios (71 - 84 %) = «4»

51 — 70 6aywtoB (51 — 70 %) = «3»

0 — 50 6amtoB (0 — 50 %) = «2».

KpuTtepuu 1 HOPpMBI OLIEHKH 00Y4YAIOIIHUXCS PeliaTh pacyeTHbIE 3a1a4M.

OtmeTtka «5»:

-B JIOTHYECKOM PACCYKJICHUHU M PEIICHUH HET OIMMUOOK, YKa3aHbl ¢IMHUIIBI H3MEPEHUSI.

OtmeTka «4»:

-B JIOTUYECKOM PACCYKJCHUH U PEIICHUH HET CYIECTBEHHBIX OITUOO0K, - OMYIIEHO HE
0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK.

OtmeTka «3»:

-B PCIICHHUH 33JIa49M CTh 1-2 CyINIeCTBEHHBIC OIMMUOKH. - JOMyCKACTCS CYNICCTBEHHAS
omurOKa B MaTeMaTHYECKUX pacueTax.

OtmeTka «2»:

-3ajaua He pelieHa Uiy pelieHa MoJHOCThIO0 HEBEPHO.

Kpurtepun 1 HOpMBI OLIEeHKH 00y4YarouuXxcs 3a J1a00paToOpHbIe M NMPaKTHYECKHUe
padoTel. [IpakTHdeckre pabOTHI IO XUMHUHU BBITIOJTHSIOTCS B TETPAASX I KOHTPOJIBHBIX
pabot pabot. [lpu orneHMBaHWM OTYETa IO BBHIMOJHEHHIO MPAKTHYECKOW paboThl 0coboe
BHHMMAaHHUE YJEJSETCS KaUeCTBY U MOJTHOTE CaMOCTOSTEIbHBIX BHIBOJOB yueHHKa. KonnyecTBo
MPaKTUYECKUX paboT ompezeneHo B mporpamme. B TedeHue ydyeGHOro roga TeTpaaud s
MPAKTUYECKUX paboT XpaHUTCS B IKoje. BBuay Toro, 4ro marepualbHO-TEXHUYECKOE
OCHallleHHUe KaOWHeTa XHWMHU OTCYTCTBYET, BCE MPAKTUYECKHE padOThl TMPOBOJIATCS C
JeMOHCTpallel BuieoMarepraia u3 J0CTYITHBIX HHTEPHET PeCypCoB.

OtMmetka «5»:

-IlpoBenenne SKcrepuMEHTa OCMBICICHO MOJHOCTbIO. (Crhenanbl MpaBUIbHBIC
HaOJIO/ICHUS U BBIBOJIBI,

-eCThb MIOHUMAaHHUE U 3HAHHE IJIaHA OCYILECTBICHUS SKCIIEPUMEHTA, C YI€TOM TEXHUKH
0€30MacHOCTH U MpaBuJI pabOTHI C BEIIECTBAMU U IPUOOPAMH,

-JIOTYIIIEHBI He 00Jiee BYX HECYIIECTBEHHBIX OMIMOOK MpU 0hOpMIICHUN PaOOTHI.

OtMmetka «4»:

-paboTa BBINONHEHA, CAETaHbl MPAaBWIbHBIE HAOMIOICHHS W BBIBOJBI: B MOHUMaHUH
MOPsIIKa MPOBEICHUS SKCIIEpUMEHTa HAOMI0Ial0TCS HECYIECTBEHHBIE OIMIMUOKU B paboTe ¢
BEIIECTBAMU U MIPUOOPAMHU.

OtMmetka «3»:

- OTBET HEMOJIHBIM, paboTa BHINOJHEHA NPAaBUIHLHO HE MEHEe, YeM HaroJjoBHUHY,
JIOTyIIIEHA CYIIeCTBEHHasi omunoOka (B OOBSCHEHHMH XOJa ASKCIEPUMEHTa, B O(OpMICHUU
paboOThl, KOTOPYIO Yy4alIuiics HCIHpaBisieT To TpeboBaHuto yuurtens. Jlomyckaercs
odopmiieHne paboThl 6e3 3amrc YpaBHEHUN PEeaKIIHiA.

OtMmetka «2»:

- BBITIOJIHEHO MEHEe TIOJIOBUHBI PaOOTHI;

- JIOMyIIEHBl JBe WM OoJee CYIIeCTBEHHbIE OIMOKA B OOBSCHEHUU XOJa
AKCIIEPUMEHTA, B OPOPMIICHUU PAOOTHI, KOTOPHIE YUAITUICS HE MOXKET UCIIPABUTh.

- ydamuiics He MPUCTYIUI K padore.

OueHka yMeHHii peliaTh IKCIEPUMEHTAIbHBIE 32/1a4H
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[Ipn omeHke 23TOro YyMEHUsS ClEAyeT YyYUThIBATh HAONIOACHUS Y4YUTENsS U
MIPEIBSIBISEMBIC YUAIIUMCS PE3YJIbTAThI BHIIOJHEHUS OIBITOB.

Otmetka «5»: Ilnan pemeHus 3aa4d COCTABIICH IPABUIBHO, OCYIIECTBJICH MOAOOD
XHUMHYECKUX PEAKTUBOB U 00OPYIOBAHUS, TAHO ITOJTHOE OOBSICHEHHE U CHICTTaHbI BBIBO/IBI.

OTtmerka «4»: TIaH pEmeHHs COCTaBJICH TMPAaBHIBHO, OCYIIECTBICH TOJ00D
XUMHYECKUX PEAKTUBOB W OOOpYyIOBaHUs, IOMYIICHO HE Oojee ABYX HECYIICCTBEHHBIX
omurOOK (B 00BSICHEHUU H BBIBOJIAX).

OTtmerka «3»: TMIaH pEIMEHHUs COCTAaBJIEH MPAaBUIBHO, OCYIIECTBIEH IOAOOP
XUMHYECKUX PEAKTHBOB U OOOpYJOBaHUS, OJKCIICPHUMEHT BBINIOJIHEH HE MEHEe, YeM
HAIOJIOBUHY, JOMYIIEHA CYIIECTBEHHAs OIMOKa B OOBSICHCHHMH W BBIBOJAX, OTUET HE
COCTaBJICH; JKCIICPUMEHT BBITIOJNHEH ITOJIHOCTBIO, CICNIaHBI HECYIIICCTBCHHBIC ONIMOKH B
OOBSICHEHUH H BBIBOJIAX.

JlabopaTopHbIe OMBITE 0O(POPMIISIOTCS B paboueid TeTpaiu.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O
MMPOLECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

» Xumus, 10 kmace/ I'abpuensia O.C., Octpoymos U.T'., CiankoB C.A. AKIImOHEpHOE
obmectBo «M3natenscTBO «lIpocBenieHne
» Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB U.T'., CnagkoB C.A. AKITMOHEPHOE
obmectBo «M3natenscTBO «lIpocBenienne

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. I'abpuensn O. C., Bockoboiinukosa H. I1., Smykosa A. B. HacronbHast kHura
yunrtensa. Xumus. 10 ki.: Metonunueckoe nocodue. - M.: Jlpoda, 2021.
2. l'abpuensn O. C., AmyxoBa A. B. Tetpaap as 1a00paTOPHBIX ONBITOB U IPAKTHYECKUX
pabor. 10 xi. K yuebnuxy O. C. 'abpuensna «Xumus. 8 kiace». M.: Ipoda, 2022.
3. I'abpuensy, O. C. Metonuueckoe nocobue k yueoHuky O. C. ['abpuensina «Xumusay». 10
knacc / O. C. 'abpuensa. — M. : [Ipoda, 2021. — 109.
4. I'abpuensn, O. C. Meroanueckoe nocodue k yueOHuky O. C. I'abpuensna «Xumusi». 11
knacc / O. C. 'abpuenssn. — M. : [Ipoda, 2021. — 108.
5. Xumus: Texnosornyeckue kaptol K yaueOHUKy O. C. I'abpuensna «Xumus. 11 kimace»:
Metoaudeckoe nocooue / JI. . Acanoa. — M. : JIpoda, 2020
6. Xumusi: TexHosuorunyeckue kaptol k yueOnuky O. C. 'abpuensHa «Xumus. 11 xmacey:
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018
7. Xumus. 10 xi1.: KoHTpoasHbIe 1 TpoBepoUHbie padoThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: Ipoda, 2022.

OBOPYJIOBAHHUE U NTPUBOPbI

Kabuner xumuu He UMeET HEOOXOAUMOTO YI€OHOTO 000OPYAOBaHUS U XUMHIECKUX
PEaKTHBOB ISl IPOBEIICHHS TPAKTHYECKHUX U JabopaTopHbIX padoT. [IpoBencHme
MCCIIEI0OBATENLCKUX, IPAKTUICCKUX U JIA00OPATOPHBIX pabOT U IEMOHCTPAMOHHBIX OMBITOB
M0 XMMHH OCYIIECTBIISICTCS MTPH MOMOIIM JIEMOHCTPAITMH OTIHITOB HAa KOMITBIOTEPE.

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

http://www.chemnet.ru ['azera «Xumus» u cait st yautens «5 uny Ha ypox
XUMUNY
http://him.1september.ru Eaunas xomnekmnus L{IOP: [IpeaqmeTHas komnekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komteknust Poccuiickoro o0mieo0pa3oBareibHOr0 mopTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit
http://www alhimik.ru Bcepoccuiickast oluMiuaia MKoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckast Xumusi: SIEKTPOHHBINA y4EOHUK ISl CPEAHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: IEKTPOHHBINA Y4eOHHUK
http://www hemi.nsu.ru OTKpBITBIH KosIeK: XuUMus
http://www.chemistry.ru JlucTraHInOHHAS] OTMMITHAJA 110 XUMUHU: TEITEKOMMYHHKAI[HOHHBIN
00pa3oBaTeNbHBIN MPOEKT.
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IpownTo, NPOHYMEPOBAHO U CKPEIUICHO
neyaTeio Ha LY JTHCTAaX.




