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l. INOACHUTEJIbBHAS 3AIINCKA

B 2024-2025 yue6HOM TOmy pa3paboTKa OCHOBHBIX OOpPa30BaTEeNbHBIX IPOrPaMM
OCYILIECTBIISIETCSI B COOTBETCTBUHU CO CIEAYIOIIMMU OCHOBHBIMH (heJiepajibHbIMU HOPMATUBHBIMU U
METOJIMYECKUMU IOKYMEHTAMU:

1. 3akoH 00 oOpazoBaHuu Ne 273-D3.

2. 3akor ot 06.10.2023 Ne12-P3 «0O06 o6pazoBannu B JloHenkoit Hapomnoit
Pecryomuke» (ITpunst [Tocranosnennem Hapoarnoro Cosera 5 oktsa0ps 2023 roaa).

3. O®enepanpubiii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHUH W3MEHEHUU B

®enepanbHblil 3aKkoH «O6 06pazoBanuu B Poccuiickoit denepamnum.

4, ®enepanbubii 3akoH oT 04.08.2023 Ne 479-03 «O BHeCEHUM HM3MEHEHUU B
®enepanbHbIii 3akoH «O06 obpazoBanuu B Poccuiickoit denepammmy.

5. [Ipuxa3 Munucrepctba npocenieHus Poccuiickoit @enepainyu ot 18.05.2023 Ne 371
«O0 yrBepxkaeHuu (enepanbHOi 00pa30BaTEILHON MPOrPAMMEI CPETHEr0 00IIero 0Opa3oBaHU»
(3apeructpuponan 12.07.2023 Ne 74228).

6. [Ipukaz  Munnpocsemenust Poccun  «O06  yTBepknenun  eaepaibHOTO
roCy1apCTBEHHOI'0 00pa30BaTEeNIbHOTO CTaHIapTa CpelHero odiiero oopazosanus» ot 17 mas 2012
r. Ne 413 (B pen. [Ipukaza Munnpocseuenus Poccuu ot 12.08.2022 Ne 732)

1. [Tpukaz Munnpocsemenus Poccun ot 18.05.2023r. No 371 «OO6 yTBepKAeHUH
denepanbHON 00pa30BaTEILHOM MPOTrPaMMBbI CPETHETO OOIIET0 00pa30BaAHUS.

8. [Ipuka3z Munnpocsemienust Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknennu [lopsinka
OpraHu3allMi W  OCYUIECTBIEHHS  OOpa30BaTeNbHOW  JEATEJBHOCTH 10  OCHOBHBIM
0011e00pa3oBaTeNbHBIM TIporpaMMaM - 0Opa30BaTEIbHBIM IPOrpaMMaM HadyaJlbHOTO OOIIEro,
OCHOBHOT'O OOILETO U CPEAHETO O0IIEro 00pazoBaHUI.

9. [Ipukaz Munnpocsemenuss Poccun ot 21.09.2022 Ne 858 «O6 yTBepKAeHUH
(benepanbHOro nepeyHs: yueOHUKOB, JOMYIIEHHBIX K UCIOIb30BAHUIO MPU peaIH3alMi UMEIOINX
rOCy/IapCTBEHHYIO aKKpEIUTAlMI0 00pa30BaTENbHBIX NMPOrpaMM HAYaJIbHOIO OOIIET0, OCHOBHOTO
o0111ero, cpeHero oo1ero oopa3oBaHus OpraHu3alusIMHU, OCYILIECTBIISIONUMHE 00pa30BaTeNbHYIO
NeSTeNIbHOCTh U YCTaHOBJIEHMSI IPEAEIBHOTO CPOKa MCITIOIb30BaHUS HCKIIIOUEHHBIX Y4EOHUKOB.

10.  TIpuka3 Munnpocseenust Poccun ot 21.02.2024 Nel119 «O BHeceHHH W3MEHEHHH B
npuwiokeHns Ne 1 u Ne 2 k Ilpukazy Munnpocsemenust Poccun ot 21.092022 Ne 858 OO0
yrBepxkaeaun  DIIY, fomymieHHBIX K  WCHOJIB30BAaHMIO TPU  peaju3alMd  MMEIOLINX
rOCy/IapCTBEHHYIO aKKpEeJUTalMI0 00pa30BaTENbHBIX NMPOrpaMM HAYaJIbHOIO OOIIET0, OCHOBHOTO
o0111ero, cpeHero ooIero oopa3zoBaHus OpraHu3alusIMU, OCYIIECTBIISIONIUMHE 00pa30BaTEeNbHYIO
NeSITeNIbHOCTh U YCTaHOBJIEHUS MIPEIETBLHOTO CPOKa UCIIOJIb30BAHUS UCKITFOUEHHBIX Y4EOHUKOBY.

11.  TIpuka3 MunucrepcTBa HayKu W BbIciIero obpasoBanusi Poccuiickoit deneparuy,
MunucrepctBa mnpocBemenust Poccuiickoit ®epepannu ot 30.06.2020 Ne 845/369 «O06
yrBepxkaeHun  [lopsnka  3adera  opraHusanued, OCYIIECTBISIOMIEH  00pa30BaTeIbHYIO
JesITeIbHOCTb, PE3yJIbTATOB OCBOEHHS 00yYarOIIUMUCS Y4EOHBIX MPEIMETOB, KYPCOB, AUCIUILINH
(Mopmyneil), IpaKTHKU, JOTOJIHUTEIbHBIX 00pa30BaTENbHBIX MPOrpPaMM B JPYTrUX OpraHU3aUsX,
OCYIIECTBISIONINX 00pa30BaTEIbHYIO 1€ATEIIEHOCTD.

12. Tlpukaz MunnpocBemienus Poccun 04.10.2023 Ne738 «O6  yTBepKIeHUH
denepambHOrO  TepedHsi AJIEKTPOHHBIX  00pa30BaTEeNbHBIX  PECYpPCOB,  JOMYLICHHBIX K
HCIOJIb30BAaHUIO NP pealn3allii UMEIOIUX TOCYIapCTBEHHYIO aKKPEeIUTAIUI0 00pa30BaTeIbHbBIX
IPOrpamMM HavaJIbHOTO OOIIEr0, OCHOBHOTO OOILEro, CPpeTHEro 001iero o0pa3oBaHus».

13.  IIpukas Munnpocsemenus Poccun ot 03.08.2023 Ne 581 «O BHECEHUH U3MEHEHHS B
yHKT 13 mopska opraHu3aiiy U OCYIIECTBICHUS 00pa30BaTeIbHON ACATEIbHOCTH IO OCHOBHBIM
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0011e00pa3oBaTebHBIM TIporpaMMaM - 0Opa3oBaTEIbHBIM IIPOrpaMMaM HadaJIbHOTO OOIIero,
OCHOBHOT'O OOILIEr0 M CpelHero o0Iero o0pa3oBaHus, YTBEPKICHHOIO MPUKAa30M MHHUCTEPCTBA
MPOCBENICHUS poccuiickort Gpeaepanuu ot 22 mapta 2021 1. Ne 115»

14.  TIpukaz Munnpocsererus Poccun ot 21.06.23 Ne556 «O BHeceHUH M3MEHEHHI B
npuinokenus Ne 1, Ne 2 k mpukazy MunpocBemenus Poccum ot 21.09.2022 Ne 858 «O06
YTBEPXKICHUU (elepalbHOr0 MEepevyHs Y4YeOHHKOB, JONMYIICHHBIX K HWCIHOJIB30BAHUIO MPH
peaiv3allii  HMMEIOLIUX TOCYJapCTBEHHYIO aKKpeIWUTAlUi0 00pa3oBaTeNbHBIX MpOrpamMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpenHero oomero o0pa30BaHUS OpPraHU3ALUSIMHU,
OCYILIECTBISIOUIMMU 00pa30BaTEIbHYIO JE€ATEIbHOCTh, M YCTAaHOBIIEHUS MPEIEIbHOIO CpOKa
WCTOJIb30BAHUS UCKIIFOYCHHBIX YIEOHHUKOBY.

15. Tlocranosnenue IIpaBurenscrBa PD or 11.10.2023 Nel678 «OO0 yrBepKIAeHHH
NpaBUJ TPHUMEHEHHs 3ieKkTpoHHoro oOydyenus, JOT mnpu peanusanuu 00pa30BaTEIBLHOTO
mporecca.

16. TIlocranoBinenume I['JIaBHOrO roCyJapCTBEHHOIO CAaHMTAPHOrO Bpada PoCCHICKON
@eneparn ot 28.09.2020 Ne 28 «O6 yrBepxknaenun canutapabix npasun CIT 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHUYECKHE TPEOOBaHNS K OpraHU3aIusM BOCIUTaHM U 00y4eHHUs, OTAbIXa
1 0310poBIeHUs gereit u Monoaexku» (BMecte ¢ «CII 2.4.3648-20. CanurtapHbIie paBuia...»).

17.  Tlocranosienue I'JIaBHOTO TOCYAapCTBEHHOIO CAHWUTApHOrO Bpaya Poccuiickoii
®enepauuu ot 28 suBaps 2021 r. Ne 2 «O0 yrBepxaeHUH caHUTAapHBIX npaBuil U HopM CanlluH
1.2.3685-21 «['mrueHnYecKrue HOPMATHBBI M TPeOOBAaHUS K 0OECIICUCHUIO OE301MacCHOCTH U (WJIH)
0€3BpEAHOCTH ISl YeJI0BeKa (PaKTOPOB CPEIIbl OOMTAHUS.

18. [Tucemo Munnpocsemienuss Poccun ot 12.02.2024 Ne03-160 «PazbsicHeHus mo
BOIIPOCaM OpraHu3aluu OOy4YeHHUsS 10 OCHOBHBIM OOLIE00pa30BATEIbHBIM U JIONOIHUTEIbHBIM
oOlIepa3BUBAIOIIMM TIporpamMmaM i JIeTel, HYXKJAIOIIMXCS B JJIUTEIILHOM JICUCHUH B
MEIUIMHCKUX OPTaHU3AIHIX .

19. Uudopmanmonnoe mnucbMo JlemapraMeHTa TOCYAAapCTBEHHOM IOJMTHKH W
ynpasieHus B cgepe obmiero oopazoBanuss Munucrepcrsa npocsenieHust PO ot 22.05.2023 Ne 03-
870 «OTBeThI HAa TUITUYHBIE BOIIPOCHI, BOZHUKAIOIIME HA PETHOHATBHOM, MYHUIIUIIAJIBHOM YPOBHSIX
1 ypoBHE 00pa3zoBaTesbHOM opranusanui, o sBeaeHnn @OOI».

20.  Meroauueckue peKOMEH/IAIMH 110 00ECIICUCHUIO ONITUMU3AINN YUeOHON HArPy3KH B
OO (MP 2.4.0331-23 ot 10.11.2023, pa3paboranusie deaepanbHoii ciryx00ii 1o Haa30py B cdepe
3alUThl IpaB noTpeduTeneil u oGmarononyuns yenoBeka, DBYH «DenepanbHblil HayuHBIH HEHTP
ruruensl uM. ©.D. Dpucmana» PocriotpebHanzopa u ap.).

21. Meroauueckne PEKOMEHIAIMH MO0 OOECTIEYCHHIO CAaHUTAPHO-IMUAEMHUOIOTHICCKHX
TpeOOBaHUN MNpH peanu3anu 00pa30BaTENbHBIX MPOrpaMM € MPUMEHEHHEM 3JIEKTPOHHOTO
oOyueHusi U AMCTAHLUMOHHBIX 0Opa3zoBarenbHbIX TexHojorud (MP 2.4.0330-23 yrB. 29.08.2023
pykoBoutenem denepanbHoi ciaykO0bl M0 Haa3opy B cdepe 3alMThl MpaB NOTpeOHuTened u
Onaromnoinyuns yenoBeka, [ maBHbIM caHUTapHbIM BpadoM P® A 1O. TlonoBoii).

22.  Tlpuka3 Munnpocserienust Poccuu ot 27.12.2023 Ne 1028 «O BHeceHUH H3MEHEHMIT
B HEKOTOpble MIpuKa3zbl MuHOOpHayku u Munnpocsemenus, kacaromuecs OI'OC ocHoBHOrO
o011ero 00pa3oBaHus U CPETHETO O0IIET0 00pa30BaAHUSY.

23.  Tlpukas Munnpocsemenus Poccun ot 19.03.2024 Ne 171 «O BHeCeHHH H3MEHEHUH B
HEKOTopble Mpuka3zsl MuHucTepeTBa npocsenienus PO, kacatonecs POII HagambHOTrO 00111€TO
o0pazoBaHmMs, OCHOBHOTO 00IIIeTr0 00pa30BaHUs U CPETHETO OOIIETO 0Opa30BaHUSI.

24.  TIpuka3 Munnpocsenienust Poccun ot 01.02.2024 Ne 62 «O BHeCEeHHH M3MEHEHHIA B
HEKOTOpble MpHKa3sl MuHIpocsemenus Poccun, kacaromuecs: QenepanbHbIX 00pa30BaTeNbHBIX
MporpaMM OCHOBHOTO OOIIIET0 00pa30BaHMsI M CPETHETO 00IIEero 00pa3oBaHUM.



PabGouyasi nporpaMmma peaiu3yercsi HA OCHOBe Y4e0OHO-MeTOAUYeCKOro KOMILIeKCa

O.CTlaopuensa, MW.I'.OcroymoB, C.A.CnmagkoB «Xumus» 8  Kimacc: y4YeOHHK  JUIA
obmeoOpazoBarenbHBIX opranusanuii. Mocksa «IIpocBemnienue, 2022 roa

HA3ZHAYEHMUE ITPOT'PAMMBbI

[IporpaMMa 1mo XMMuHU Ha ypOBHE cpeAHero oOuiero odpazoBaHusl pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
TpeOoBaHUN K pe3yiabTaTaM OCBOeHHUS (eaepanibHOW 00pa30oBaTENIbHON MNpPOrpaMMBbl CPEIHErO
obmero oo6pazoBanus (POIl COO), mnpencraBieHHBIX B DenepaibHOM TOCYJapCTBEHHOM
obpaszoBatensHOM cTangapte COO, ¢ yuérom Konuenmuu mnpernojaBaHHs y4eOHOTO NpeaMera
«Xumusi» B 00pazoBaTesibHBIX opranu3zanusix Poccuiickoit denepanuu, peayn3yOmMuX OCHOBHbBIC
o0Opa3oBaTeNbHbIC MPOTPAMMBI, ¥ OCHOBHBIX MOJOXKEHUH «CTpaTernu pa3BUTHS BOCIUTAHUS B
Poccutickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXO0B K pa3zpaboTKe MporpaMMbl IO XUMHUH, K ONPEIEICHUI0 00IIel cTpaTeruu
oOydeHUs, BOCIUTAHUS U Pa3BUTUS O0yUYAIONIUXCS CPEACTBAMH YUSOHOTO TpeaMeTa «XHMHEs IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHIM KOHIENTyanbHble mnonoxkeHuss ®I'OC COO o
B3alMOOOYCIIOBJICHHOCTH IIeNied, COJep)KaHUs, pe3ylbTaToB oOydeHus U TpeOOBaHUI K ypPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMudeckoe  oOpa3oBaHME,  IOJIy4aeMO€  BBIMYCKHMKaMH  001ieo0pa3oBaTeabHOM
OpraHu3aIlkH, SBISIETCS HEOTHEMJIEMOM 4acThio UX 00pa3oBaHHOCTH. OHO CIIYKHUT 3aBEPIIAIOIIUM
ATANoOM peajiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYIIINX
I[EJIOCTHOM CHCTeME XHMHUYECKOro O00pa30BaHMsS. DTH IEHHOCTH KacaroTcs MO3HAHHUS 3aKOHOB
pUpoabI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOIIeH KyIbTyphl YeJIOBEKa, a TaKkKe IKOIOTUYECKH
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MIPHUPOIHOM cpene. Peanusyercss xuMmuueckoe
oOpa3zoBaHHe OO0y4aloOmMMXCSd HAa yYPOBHE CPEIHEr0o OO0IIero oOpa3oBaHMs CPEACTBAMHU Y4eOHOTO
npenMera «XUMHUsS», COJAepKaHUE U TOCTPOEHUE KOTOPOTO OMPEIEICHBI B IpOrpaMMe M0 XUMHUH C
yu€ToM crenu(UKN HaAyKH XUMUH, e€ 3HAUYCHUs B MO3HAHWUU MPUPOJBI U B MaTePHAIBHON KU3HU
oOmecTBa, a Takke ¢ Y4€TOM OOIMMX IeJied W TPHUHIIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHUCTEMBI CpeHero ol1iero oopazoanusi B Poccuiickoii deneparuu.

XUMHSL KaK JJEMEHT CHUCTEMBbl €CTeCTBEHHBIX HayK UTPaeT 0COOYyI0 pOJib B COBPEMEHHOM
[MBUJIM3AIIMU, B CO3JAaHUHM HOBOHW 0a3bl MaTepHalbHON KyiabTyphl. OHa BHOCHUT CBOM BKJIAJ B
(hopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHHUE I[EJIOCTHOTO MPEICTaBIeHUs 00
OKpY’KalollleM MHUpEe KaK O €IWHCTBE MPHUPOABI U YelIOBEeKa, KOTOpoe (GopMUpyeTcs B XUMHH HA
OCHOBE MTOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHUS B3AUMOCBSI3U MEXKTY
CTPOCHHEM BEIECTB, NX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMONIEHCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUS CTaja HEOThEMIIEMON
YaCThI0O MUPOBOU KYJIBTYPBI, HEOOXOIUMBIM YCIOBHEM YCHEITHOTO TPY/a M KU3HU KaXKIOTO WICHA
obmectBa. CoBpeMeHHass XMMHUsI KaKk HayKa CO3UIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HampaBlieHa Ha pelleHue T00aIbHBIX TPOOJIEM YCTOWYHBOTO Pa3BUTHsI YEIOBEUECTBA — CHIPHEBOM,
SHEPTETUYECKOMU, MUIIEBOH, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 37J0POBBSI.

B cooTrBercTBUM ¢ 0OmMMMH HENSIMH W TPUHIUAIIAMH CpeAHEro oOmiero oOpa3oBaHUs
cogepxxanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypOBEHb M3YYEHHUsI) OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYarOIIUXCS, HEOOXOAMMYIO WM IS



BBIPAaOOTKM MHPOBO33PEHYECKUX OPHEHTHPOB, YCIELUIHOIO BKIIOYEHUS B JKU3Hb COLMYMA,
MPOAOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocCTaBISIOMNME MPeIMeTa «XUMHUS SBISAIOTCS 0a30BbIe KypChl — «Oprannyeckast XUMUsD» U
«O0mas 1 HeopraHudeckas XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHUCTEMa 3HAHUHM MO HEOPraHMYECKOW XMMHUHU (C BKIIFOUEHMEM 3HAHUH U3
o01eil XuMUM) U OpraHuyeckord Xumun. @OpMHUPOBAHUE TAHHON CHCTEMbI 3HAHUN MPU U3YYEHUHU
npeaMera o0ecIieYrMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOTr00Opasusi BEIIECTB HA OCHOBE
O0IIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepkanust KypcoB — «Opranndeckas xumus» U «OOmmas u HeopraHuyeckas
XUMUsD» cPopMHUpOBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXO0JA K H3Y4EHHUIO
y4yeOHOro Mmarepuaiga u OOYCIOBJIEHA HCTOPHYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUK Ha
ONPEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4eCKOM XMMHMM BEILLECTBa
paccMaTpuBarOTCA HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKUX COCIUHEHHM, a TAKXKE
Ha YPOBHE CTEPEOXMMHUYECKUX U JIEKTPOHHBIX MPECTABIEHUN O CTpoeHUH BeecTB. CBeneHus 00
M3Yy4aeMbIX B Kypce BEIIeCTBaX JAIOTCS B Pa3BUTHU — OT YTIIEBOJOPOIOB JIO CIIOKHBIX OMOJIIOTUYECKH
aKTUBHBIX COeMHEHUI. B Kypce opraHnyeckoil XuMHM NOJIY4aroT pa3BUTHE c(HOPMUPOBAHHbBIE HA
YPOBHE OCHOBHOI'O 00LIero oOpa3oBaHUs ME€PBOHAYAIBHBIEC MPEJICTABICHUS O XMMUYECKON CBS3H,
KJIaCCU()MKALMOHHBIX IpPHU3HAKaX BEILIECTB, 3aBUCUMOCTHU CBONCTB BEIIECTB OT HUX CTPOCHHUS, O
XMMHYECKON PEaKIIUu.

[lon HOBBIM yrioMm 3peHMs] B HpeaMmere «XuMus» 0a30BOro ypOBHS paccMaTpHUBAaETCS
U3yYEHHBIH Ha YpOBHE OCHOBHOIO 0O0mIero o0pa3oBaHMs TEOPETHYECKHM Marepuan u
(aKTOJIOrMUECKUE CBEJCHHS O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeOpraHWvecKas XUMUS» OOYYaIOUIMMCS TPEIOCTABISETCS BO3MOXKHOCTH OCO3HATH
3HAYEHHUE MEPUOJUUECKOr0 3aKOHa € 00ILETEeOPETUYECKUX U METOI0JIOTMYECKUX MO3ULUI, TITy0xke
MOHATh UCTOPHUECKOE U3MEHEHUE (PYHKIIMI 3TOTro 3aKkoHa — OT 00o00mIaonei 10 00bACHSIOIEN U
IIPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMN O Ba)KHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHHH, CBOWMCTBAaxX H
IIPUMEHEHNH, a TaK)K€ O XMMHUYECKMX PEAKLUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHserca B Kypcax 10 wm 11 KkiaccoB dsineMeHTaMM — COAEpXKaHMs, HMEIOIIHUMU
KYJIbTYpOJOTHUECKUIT M MNPUKIAJAHOM XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHUMAaHHUIO
B3aMMOCBS3U XUMHH C IPYTUMHU HAyKaMU, PACKPBIBAIOT €€ poJib B IO3HABATEILHON U MPAKTUYECKON
JeSITEIbHOCTH YEJI0OBEKAa, CIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHHSI K IIPOLIECCY TBOPYECTBA B 00JIaCTU
TEOPUU M IPAKTUYECKUX IPUIOKEHUM XUMHUHU, IIOMOTalOT BBIIYCKHUKY OPHUEHTUPOBATHCSA B
OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MTPOOJIEMax, CBSI3aHHBIX C XUMHEH, KpUTUYECKH OCMBICIINBATh
nH(pOpMALIMI0O M TPUMEHATh €€ JUIsl TOMOJHEHUS 3HAaHUM, pEelIeHHs HWHTEIVIeKTyalbHBbIX U
SKCIIEPUMEHTAJIbHBIX HCCIEIOBAaTENbCKUX 3a1ad. B 1enom copepxanHue ydeOHOTo mpeamera
«XUMUS» JaHHOTO YPOBHS HW3yY€HHs OPHEHTHPOBAaHO Ha (OPMHUPOBAHHE Yy OOyYarOMIUXCS
MHUPOBO33PEHYECKONH OCHOBBI Ul MOHUMaHUs (UIocoPCcKUX HAeH, TaKuX Kak: MaTepHalbHOe
€IMHCTBO HEOPTaHWYECKOTr0 M OpPraHMYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEHIECTB HX
COCTAaBOM M CTPOEHHEM, IO3HABAEMOCTh INPUPOJHBIX SIBICHUN IMYTEM SKCHEPUMEHTA M PEIICHUS
MPOTHUBOPEYUI MEX1y HOBBIMU (DaKTaMU M TEOPETHUECKUMH IMPEANOCHUIKAMHU, OCO3HAHUE POJIU
XMMHU B PELICHWH SKOJOIMYECKHX MpobjeM, a Takke HpolieM cOepekeHUs] SHEPreTHYECKUX
PECYPCOB, CHIPbsI, CO3/1aHUSI HOBBIX TEXHOJIOTUH U MAaTEPHAIOB.

B nnane perienus 3a1ay BOCIIUTAHUS, Pa3BUTHS U COLMAIM3AIMU O0YYaIOIINUXCS PUHSATHIE
[IpOrpaMMON MO XUMHHM IIOAXOJbl K OIPEACICHUIO COACPKAHHUS U IIOCTPOEHUS IIPEAMETa
peaycMaTpuBaloT (OPMHUPOBAHME YHHMBEPCAIBHBIX Yy4YeOHBIX [EHCTBHUH, HMeEromuX 0a3oBoe
3Ha4YeHHUe JJIs PA3JINYHbIX BUJOB JEATEIBHOCTH: peIIeHUs Ipo0ieM, IOUCKa, aHalIu3a U 00padoTKu



nH(popManuy, HEOOXOAUMBIX Ui MPHOOPETEHUsS OIbITa MPAKTHYECKOW M HCCIe0BaTeNIbCKON
JESTEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B [IO3HAHUU XUMHUH.

B mpakTuke mpenogaBaHus XUMHUH Kak Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, Tak U Ha
YpOBHE CpeIHEro 00111ero 00pa3oBaHus, TP ONPEACTICHUH COIePKaTeIbHON XapaKTePUCTUKH Liee
M3y4YeHUsl MpeaMeTa HANpaBICHUEM MEPBOCTEINIEHHOW 3HAYMMOCTH TPAJAMLMOHHO IPHU3HAETCA
¢dbopMHpOBaHHE OCHOB XWMHUYECKOW HAyKH Kak OOJIACTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKAa M KaK OJHOrO0 M3 KOMIIOHEHTOB MMPOBOM KyJabTyphl. C
METOANYECKON TOUKHU 3pEHHUs TAaKOW MOJAXO0J K ONPEIEICHUIO LEJIeH U3ydYeHHs MpeaMeTa sBIseTcCs
BIIOJIHE OIIPAB/IaHHBIM.

CornacHo 1aHHOH TOYKE 3pEHHUS ITIABHBIMU LENISIMU U3YUCHHS IpeIMeTa « X UMHs» Ha 6a30BOM
ypoBHe (10 =11 ki1.) siBAsIIOTCS:

e (dopmupoBaHME CHCTEMBl XHMHUYECKUX 3HAHWH KaKk BaKHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOHM JIXKAT KIIIOYEBBIE IOHSTHS,
(dbyHIaMeHTaIbHBIE 3aKOHBI W TEOPHUM XHMHH, OCBOCHHME SI3bIKa HAayKH, YCBOCHUE U
MOHMUMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOrO Xapakrepa,
03HAaKOMJICHHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHHME M PA3BUTHE MPEICTABICHUN O HAyYHBIX METO/JAX MO3HAHUS BEIIECTB M
XUMHAYECKHUX PEaKIHid, HeOOXOJMMBIX JJIsl IPHOOPETEHUSI YMEHUH OPUEHTHPOBATHCS B MUDPE
BEUIECTB M XHWMHUYECKUX SIBICHUH, HMMEIOLUIMX MECTO B MPUPOJE, B IPAKTUUYECKOH U
MMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUH U CIIOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAOIIOIEHUEM U 00bICHEHUEM
XUMHUYECKOTO OKCIIEpUMEHTa, COONIOJICHHEM TMpaBuil 0e30MacHOro oOpaiieHus ¢
BEILIECTBAMH.

Hapsiny ¢ stum, conepskarenbHas XapakTepUCTHKa IieJied U 3aJad M3Y4YeHMs] IpeaMmeTa B
IporpaMMe o XMMHUHM YTOUHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUHM C HOBBIMU IPHOPUTETAMHU B
cucTteMe cpefHero obmero obpasoaHus. CerogHs B NMPENoOJaBaHUU XUMHUU B OOJbIICH CTENeHU
OTAaéTCs MPEANOoYTEeHUE MPAKTHUECKOW KOMIIOHEHTE CoJiepKaHus 00yueHHsl, OpUEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BJIaICIONIero He HabOpOM 3HAHUM,
a pyHKIIMOHANBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHUSIMU aKTUBHOTO MOJIYy4€HUS 3HaHUN
Y IPUMEHEHUS UX B PEAIbHOW KU3HHU ISl PEIICHUs MPAKTUUECKUX 3a/1a4.

B cBs13u ¢ 3TUM TIpU U3YUYEHHUH TMpeaMeTa « XUMUS» TOMUHUPYIOIIee 3HAaUeHUEe TPHOOPETatoT
TaKHe LEeIH U 3aJ1a4l, KaK:

ajanranus o0ydJarIuXcsl K YCIOBUSAM AMHAMUYHO pa3BUBAIOIIETOCsl MHpa, GOpMUPOBAHKE
WHTEJJIEKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOATENIbHOMY TMPUHATUIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

(dbopMHpoBaHHE Y 00YJaIOIIMXCS KIIFOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIETEHIINMN ), UMEIOLIIX
YHUBEpCAJIbHOE 3HAYEHHE JUIsl PA3JIMYHBIX BHUJIOB JEATEIbHOCTH: PELICHUs NpoOJieM, MOMCKA,
aHanm3a ¥ o0paboTku WHMOpPMANNUK, HEOOXOIUMBIX UIsI TMPUOOPETEHHS OMbITa ACSITENbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IIO3HAHUM XHMHHU, a TaKkKe JUId OIEHKM C TMO3ULIUN
9KOJIOTMUYECKOM 0€30IaCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M
4eJI0BEKA U IPUPOJHYIO CPENY;

pa3BUTHE I03HABATEIbHBIX HMHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcsi: CIOCOOHOCTH CaMOCTOSITENbHO MpUOOpEeTaTh HOBBIE 3HAHHUS MO XHMHHU B
COOTBETCTBUM C >KM3HEHHBIMHU INOTPEOHOCTSMHU, MCIIOJIB30BaTh COBPEMEHHbIE WH(GOpPMAlMOHHbBIE
TEXHOJOTHH I TIOUCKA M aHann3a y4eOHOW M HaydHO-TIONMYJISAPHOW MHGOPMAIUU XUMUIECKOTO
COJIEp/KaHUS;



(dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOIIMXCS aCCOIMATHUBHOTO U JIOTHUECKOTO MBILIUICHUS,
Ha0II01aTEIPHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAMMEBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU U MMPOBEICHUU XUMUYECKOTO IKCIICPUMEHTA,

BOCIHUTAaHKE Y 00yYaronuxcs yOeKk IEHHOCTHU B TYMaHUCTUYECKON HANPABICHHOCTH XUMHH, €€
BAXHOM pOJNM B PEIIEHWU TJIO0AIBHBIX MPOoOJeM pPALHUOHAIBHOIO MPUPOAOIOIB30BAHNUSA,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXpaHEHUsT MPHUPOAHOTO PABHOBECUS, OCO3HAHUSA
HE0OXOIMMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJC U CBOEMY 370POBBIO, a TAKKE MPUOOPETCHUS
OTbITa HMCIOJb30BAHUS TMOJYYEHHBIX 3HAHUHW I MPUHSATHS T'PAMOTHBIX PEIICHUN B CUTYalMsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XHUMHUsS» 0a30BOTO YpOBHS
BXOJIUT B COCTaB PEIMETHOM 001acTH «ECTeCTBEHHO-HAYYHBIE PEAMETHD.

OO1iee yuciIO 4YacoB, OTBEACHHBIX ISl M3YYEHHsS] XUMHH, HAa 0a30BOM YPOBHE CpPEIHEro
obmero oopazoBanusi, cocrabisgeT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B Hezeno).

COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckune 0CHOBbI OPraHUYECKO XUMUH

[IpenMer opraHuveckoil XUMHUU: €€ BO3HUKHOBEHUE, PA3BUTHE W 3HAUYECHHE B IMOJYYCHUU
HOBBIX BELIECTB U MaTepHaoB. Teopus CTpOEHHs Opranndeckux coeaquueHnid A. M. byrneposa, e€
OCHOBHBIE TIOJIOKEHUSI. CTPYKTYpHBIE (DOPMYJIBI OPTaHMYECKUX BEIECTB. | OMOJIOTHS, U30MEpUS.
XUMHUYECKas CBA3b B OPTaHUYECKUX COEAMHEHUSIX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBienne o KiacCH(PUKAIUK OPTaHUYECKUX BellecTB. HoMeHKIaTypa OpraHHYecKuX
COCIMHEHUH (CHUCTeMaTH4eCKas) U TPUBHAIbHBIC Ha3BaHMs BAXXHEHITUX MPEICTABUTENICH KJIacCOB
OpPTraHUYECKUX BEIIECTB.

DKCHEepUMEHTANIbHBIE METOJIbl M3Y4YEHUsl BEIIECTB M MX IPEBpPALICHUN: O3HAKOMIJIEHHE C
oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIIMPOBAHHE MOJEKYI
OpraHUYECKUX BEIIECTB, HAOIIOIEHUE U OMMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIIEHUIO
OpraHWYECKUX BEIIECTB MPU HarpeBaHHH (IIJIaBJIeHHWE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AIKaHBl: COCTaB M CTPOEHHME, TOMOJIOTMYECKMU psa. MeraH uW 3TaH — mOpocTerime
MPEACTABUTENH AJIKAHOB: (PU3MUECKUE M XUMUUYECKHE CBOMCTBA (PEaKIIMHU 3aMEIICHUS U TOPEHUS),
HaxO0’KJICHHUE B MPUPOJIC, TOJIYICHHUE U IPUMECHECHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUU psANl. DTHIEH M NPONUIJIEH — MPOCTEHIINe
MPEJICTABUTENIM QJIKEHOB: (U3MUECKUe ¢ XHMHUYECKHE CBOWCTBA (pEakiuu TUAPUPOBAHUSA,
raJIOTeHUPOBAHMUS, TUIpATAIlNH, OKUCICHHSI M TIOJTMMEPH3AIINH ), TIOJTYICHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUYECKHE
CBOICcTBa (peakius nojauMepusanuu). [lomydeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

ATKUHBIL: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psiji. ALIETUIICH — MPOCTEUITUI
MPEACTaBUTENh AJIKWHOB. COCTaB, CTPOCHHE, (U3MYECKHE U XHWMHUYECKHE CBOMCTBA (peakiuuu
THAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUPATAIINH, TOPEHHUS ), TTOJTYICHUE U TIPUMECHECHHE.

Apensl. benzon: cocraB, crpoeHue, (pHU3MUYECKHME W XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUSI W HUTPOBAaHUs), TMOJYyUYEHHUE U TpPUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qu3suueckue u xumuieckue c80UCMBA (PeaKyuu 2an02eHUpOSaHuUsl U HUMPOBAHUs), NOoJyYeHue U



npumeHnenue. ToxkcuyHOCTH  apeHOB. ['eHeTnueckas CBSI3b  MEXIYy  YIJIEBOAOPOAaMH,
MPUHAJICIKAITIME K Pa3TUIHBIM KJIaccaM.

[TpupoaHble MCTOUYHUKHU YTIIeBOIOpoaoB. [Ipupomubiii ra3 M momyTHble He(TSHBIE Ta3bl.
Hedtp u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HE(TH: MTEPEroHKa, KPEKUHT (TEPMUUYECKHM,
KaTaJuTH4ecKuii), nupoius. [Ipoaykrsl nepepaboTku He(TH, UX TPUMEHEHHUE B MPOMBILIUIEHHOCTH
u B ObiTy. KaMeHHBIH yTrosb U MpOIyKTHI €r0 IepepadoTKH.

DKCIepUMEHTAIbHBIE METOJbl M3Y4YEeHHs BEIIECTB M UX IPEBPAIICHUI: O3HAKOMIICHHE C
oOpa3namu I1acTMacc, KaydykoB U pe3uHbl, koiuiekiuuu «Hedtb» u «Yromby, MoaenupoBaHue
MOJIEKYJT YTJIEBOIOPOIOB U FaJIOr€HONPOU3BOIHBIX, IPOBEACHNE NPAKTUYECKON pabOThl: MOTyYeHHE
STHJICHA U U3yYECHUE €TO CBOWCTB.

Pacuérnsle 3anaun.

Bbruuciienus o ypaBHEHUIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIU NPOJYKTa PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTPOEHHUE, (U3NYECKHEe U
XMMHYECKHE CBOMCTBa (peakUuu C AaKTHBHBIMM MeETaJUIaMH, TaJOr€HOBOJOPOJIaMH, TOpPEHHUE),
npuMeHeHue. BoiopoiHbie CBA3M MEXly MOJIEKYJIaMU CIUPTOB. JleCTBUE METaHOIa U 3TaHOJIa Ha
OpraHM3M YeJIOBEKa.

MHOroaTOMHBIE CIIUPTHI. DTHIICHTIMKOIb U TIIALEPUH: CTPOSHHE, PU3NIECKUE U XUMUUECKUE
CBOMCTBA (B3aMMO/ICHCTBHE CO IIEJIOYHBIMU METAJUIAMH, KAU€CTBEHHAs PEaKIMsi HA MHOTOATOMHBIE
cnupThl). JlecTBUE HAa OpraHu3M uesioBeka. [IpuMeneHue riauneputa u 3STUICHIJIMKOIS.

@deHoI: CTpOCHHE MOJIEKYJIbI, (U3NYECKHE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue peHoma.

Anbnerupl U kemonwl. DopManbaeru, aeTanbIeru: CTpoeHne, Gu3n4eckue U XuMHUIecKue
CBOWCTBa (pEaklUMU OKHMCICHHS U BOCCTAHOBIIEHHUS, KAauyeCTBEHHBIE pEAKLMHU), MOJIy4YeHHE H
MIPUMEHEHHUE.

OAHOOCHOBHBIE TpEJeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas M YKCYCHasi KHCIJIOTBHI:
cTpoeHue, pU3NYecKue U XMMHUYECKHe CBOMCTBa (CBOICTBa, 0oOIIMe JUIs Kiacca KUCIOT, peakius
TepupHKaMM), ModydyeHHue | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCIOTHI Kak
MIPEICTaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT, MX
MOIOIIEEe ACHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIponu3 CIOXKHBIX 3(QUPOB.
XKupsl. I'naponns xxupos. IIpumenenne xupos. buonorudeckas poJib KUpPOB.

VYrieBonbl: cocTaB, KiacCU(pUKAIUsS YIJIEBOJIOB (MOHO-, TU- U ToJucaxapuabl). [roko3a —
MPOCTEHIINI MOHOCAXapua: OCOOEHHOCTHM CTPOCHUS MOJIEKYJbl, (U3NYECKHE U XHUMHUYECKHE
cBoiicTBa (B3auMmojieiicTBue ¢ ruapokcunom Meau(ll), okucienue aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiEeHHE, OpOKE€HHE TIIOKO3bl), HAXOXKJIEHHE B MPHPOJE, MPUMEHEHHUE,
6uonorudeckas posb. otocunTes. PpyKTO3a KAk H30MEP IITFOKO3bI.

Kpaxman u nemmono3a kak mpupojHble noiuMmepbl. CTpoeHHe Kpaxmajia M LEJUTIOJIO3bI.
dusnuecKkue U XMMHUYECKHEe CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs! PEaKIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJAbl HM3YYEHHUs BELIECTB M MX IPEBPALICHUI: NPOBEACHHUE,
Ha0JI0/IeHNE U ONMCAaHUE JEMOHCTPALIMOHHBIX OMBITOB: FOPEHUE CIUPTOB, KAUECTBEHHBIE pEaKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe »dTaHoja okcugoMm wmeau(ll)), MHOTroaTOMHBIX CHUPTOB
(B3aumopelictBue rmiepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okucieHHe aMMUAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpokcugom menu(ll), B3amMoneicTBUEe KpaxMalla ¢ HOAOM),
MPOBEACHUE MPAKTUICCKON pabOThI: CBOWCTBA pACTBOPa YKCYCHOW KHUCIIOTHI.

Pacuérhrle 3agaun.



Bbruuciienus o ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIUYECTBA HCXOAHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB WU MPOIYKTOB PEAKLIUN).

A3oTcozeprkalie OpraHnuecKue COeIMHEHMSL.

AMHMHOKHCIIOTB! Kak aM(pOTepHble OpraHudeckue coequHeHus. Pusznyeckue U XUMHUUECKUe
CBOWCTBa aMUHOKHUCIIOT (Ha mpuMepe rimiuHa). buonornyeckoe 3HayeHne aMuHOKHCIOT. [lenTuasl.

benku Kak TpUPOIHBIE BBICOKOMOJICKYISIDHBIE coequHeHus. [lepBuuHasi, BTOpHYHas |
TpeTU4Has CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB: TUIPOJIN3, JEHATypalus,
KayeCTBEHHbBIE PEaKLMU Ha OEJIKH.

DKcIepUMEHTAIbHbIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBpallleHHi: HaOMI0JeHHE |
OIMCAHME JIEMOHCTPALMOHHBIX OMBITOB: JIEHATYpalusi OCJIKOB MPU HArpEBaHHUHM, [IBETHBIC PEaKIUH
O€eJIKOB.

BbicokoMo1eKyJIsIpHBIE COeIMHEHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYJISIDHBIX COEAMHEHHWI: MOHOMEp, MOJIHMED,
CTPYKTYPHOE€ 3BEHO, CTETICHb IOJIMMEPU3ALINH, CPEIHSI MOJIEKy sipHast Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI — OIMMEepH3alts U MOJINKOHIEHCALIUS.

OKCcIIepUMEHTAJIbHbIE METO/bl M3Y4YEeHHs BEIIECTB W HUX IPEBpAIlEHUIl: O3HAKOMIIEHHE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MEeXINpeAMETHBIX CBA3€H NpU U3yuyeHUM opraHuyeckol xumuu B 10 kiacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK U TOHSATHH,
SBJISIFOIIMXCS] CHCTEMHBIMHU U151 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO IIUKIIA.

OOm1re ecTeCTBeHHO-HAyYHbIC MMOHITHS: SBICHUE, HAYYHBINA (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHamM3, CUHTE3, Kiaccu(uKauus, MEePHOAWYHOCTh, HAONIOJEHUE, HW3MEpPEHHE, JKCIICPHUMEHT,
MO/IEIUPOBAHUE.

®dusnka: MaTepusi, SHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTHYECKUN YPOBEHbD,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PM3MUYECKHE BETMYMHBI M €AMHUIBI UX
M3MEpEHUsI.

buonorus: kierka, opraHusM, Ouocgepa, oOMeH BelIeCTB B OpraHusme, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BelecTBa (O€KH, yTIeBOABI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBL, TIOJIE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHoNOTHs: TMHIIEBBIE TMPOAYKTHI, OCHOBBI PAIMOHATIHHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IMpernaparhl, MaTepuajibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

Xumudeckuil aneMeHT. AToM. Sapo aroma, U30TONBL. NEKTpOHHas 0O0OJIOUYKA.
DHepreTHYecKue ypOBHH, MOIYPOBHH. ATOMHBIE opOuTamu, S-, pP-, d- snemeHTh. OCOOEHHOCTH
pacripesielieHusl 3JEKTPOHOB MO OpOMTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHGUTYypalusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoamueckas cucrema xuMudeckux isneMmeHtoB [l M.
MenpeneeBa. CBs3b EpUOANYECKOr0 3aKoHa U [lepnonnyeckoil CUCTEMbI XMMUUECKHUX 3JIEMEHTOB
. WU. MenneneeBa ¢ COBPEMEHHON TEOpHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS



CBOMCTB XMMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX U CIOXKHBIX BEIIECTB MO Ipynnam u
nepuoaM. 3Ha4eHUE NePUOJUYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. Buabl XuMHUYeCKOW CBsI3M (KOBaJEHTHas
HEeMnoJIsIpHas W TMOJspHAas, HMOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKUENTOPHBINM). BomopomHas cBs3b. BaleHTHOCTS.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIIEHUS. VIOHBI: KATUOHBI U @HUOHBI.

BemectBa MOJEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON pPEeIIETKH.

IlonsaTe o aucnepcHsIX cuctemax. VICTMHHBIE M KOJJIOMJIHBIE pacTBOpbl. MaccoBas nomus
BEILIECTBA B pacTBOpE.

Krnaccudukanusa Heopranuueckux coequHeHuil. HomeHknaTypa HeopraHm4eckux BEIIECTB.
I'eneTnyeckast CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHAUICKAUX K PA3IUUYHBIM KJIACCaAM.

Xumuueckas peakuus. Kiaccupuranms XUMHYECKHMX pEaKIUid B HEOPraHHMYECKOW U
OpPraHMYEeCKON XMMHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT Pa3IMYHBIX (QakTopoB. OOpaTUMBIE pPEaKIHH.
Xumuueckoe paBHoBecue. PaKkTOPbI, BIUSIOLUIME Ha COCTOSIHUE XUMHUYECKOTro paBHOBecHs. [IpuHuun
Jle Ularense.

OnexkTponutuyeckas aucconuanus. CuinbHble U ciadble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIIAsA, HEUTpallbHasl, IEJTOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH.

DKCIepUMEHTATBHBIC METO bl M3YUCHHSI BEIECTB M UX MTPEBPANICHUI: IEMOHCTPAIIHSI TaOJIUIT
«Ilepuoguyeckas cucrema xumudeckux avieMeHToB JI. M. MenneneeBa», uzyueHue Mopeneu
KPUCTAITMYECKUX PEIMIETOK, HAOMIOJeHUe M ONMHCAaHWE JEeMOHCTPAMOHHBIX U J1a00paTOPHBIX
OTIBITOB (pa3loKeHUE MEPOKCHUIa BOAOPOJA B MPUCYTCTBUU KaTallM3aTopa, OMpeesieHue Cpebl
pacTBOpPOB BEHIECTB C IMOMOIIBI0 YHUBEPCAJIBLHOTO HWHAMKATOpa, pPEaklMM HOHHOrO OOMEHa),
MIPOBEJICHUE MPAKTHUECKON paboThl «BiusHUEe pa3nnyHbIX (AKTOPOB HAa CKOPOCTh XUMHYECKON
peaKLum.

Pacuérneie 3amaumn.

Pacuérel 0 ypaBHEHUSM XUMHYECKUX PEaKIMid, B TOM UYUCIE TEPMOXHUMHYECKUE PACUETHI,
pacy€ThI ¢ UCITOJIB30BAHNUEM ITOHATUS «MACCOBas 0JIs BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [Tonoxenue HemeTtamioB B [lepuoanyueckoit cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB. PU3NYECKHE CBONCTBA HEMETAIIIIOB. AJIJIOTPOIIHUS
HEeMeTaJUIOB (Ha MpuUMepe KUcaopoaa, cepol, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETauIoB (TalloTeHOB, cepbl, a3ora, (ocdopa,
yraepoja U KpeMHHsS) U UX COCAMHEHUHN (OKCHJIOB, KHUCIOPOACOJAEPKAIIUX KUCIOT, BOJAOPOIHBIX
COCIUHECHH ).

[IpuMeHeHne Ba)KHENIIINX HEMETAJNIOB U UX COCIUHEHU.

Meraiutel. [lonoxenne meraiuioB B [leproanueckoi cucremMe XuMU4YeCKUX aneMeHToB [I. U.
MenneneeBa. OcOOEHHOCTH CTPOEHHUS DJEKTPOHHBIX O0OJOYEK aToMoB MeTauioB. OOmme
¢usnueckue cpoiictBa MeTayuioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM psl HampsKeHUi
METaJUIOB.

XUMHUYECKHE CBONCTBA BAKHEHIIINX METAJIOB (HATPUH, KalTui, KaJbIIUH, MAaTHUIA, aTIOMUHUH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mwme crmocoOs! moTydeHus: MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.



DKCIEepUMEHTAIbHBIE METO/IBI U3YYEHHUsI BEIECTB U WX MPEBPALICHUIN: N3YYEHHE KOJUIEKIUU
«MeTauisl ¥ CIUIaBbD», 00pPa3l0B HEMETAJIOB, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4, HaOII0IeHNE
U ONHCAHHE JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX ONBITOB (B3aUMOJEHCTBHE THIPOKCH]IA
QTIOMHUHHUS C PACTBOPaMH KUCIIOT U LIeJI0Uel, KaYeCTBEHHbIE PEaKIIMKU HAa KATUOHBI METAJUIOB).

Pacuérnebie 3anaun.

Pacuérer Macchl BemecTBa Wil 00bEMA Ta30B MO U3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcCe
Wik 00bEMY OJTHOTO U3 YYAaCTBYIOIIMX B PEAKLMH BEUIECTB, pacuéThl Macchl (00bEMa, KOINYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xuMum B 00ecrieueHUHN 3KOJIOTUYECKOM, SHEPreTHYECKOW M MUIIEeBOM 0e30macHOCTH,
pa3BuTuu MeAuIMHbL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB U XMMHUYECKUX PEaAKIIHil.

[IpencraBienust 00 OOLMMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO MOJYYEHHs Ba)KHEMIINX
BEILIECTB.

UenoBek B MHpe BEHIECTB M MATEpPUAJIOB: BAXHEHIIHNE CTPOUTEIIbHBIE MaTEPHAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl [JIs 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHNYEeCKHE U MUHEPATbHBIEC yI0OpEHUSI.

XUMHS U 3I0pOBbE YEJIOBEKA: MPAaBUJIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX NIPENApPaTOB, IPAaBUIIa
0€30MMacHOT0 UCIOIb30BAHMS MPENapaToB OBITOBOM XUMUHU B TTOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3ed MpU U3y4yeHUU O0Iel U HeopraHuyeckoil xumuu B 11
KJIaCCe OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHUH, TaK U
MOHSATUH, SBJIAIOIIMXCA CUCTEMHBIMU ISl OTJIEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHATUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIAacCU(pHUKAIMI, TEePUOJUYHOCTh, HAOIMIOJACHUE, OKCIEPUMEHT, MOJACIHUPOBAHHUE,
WU3MEPEHHUE, SIBICHUE.

®dusnka: maTrepusi, HHEprus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYEeCKU ypOBEHb, BEIIECTBO, TeNo, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BETUUYUHBI U €UHUIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: kierka, opranusM, SJKocUcTema, buocdepa, MaKpo- © MUKPOIIIEMEHTHI, BATAMUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.

TexHONMOTHSA: XUMHUYECKass MPOMBIILIEHHOCTh, METaJUTYyPTusi, TPOU3BOACTBO CTPOUTEIHHBIX
Marepuaos, CENbCKOXO035HCTBEHHOE MIPOU3BO/ICTBO, nuueBas MPOMBIIUIEHHOCTb,
(dapmalieBTHUECKasl POMBIIUIEHHOCTh, TPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKITMOHHBIX MaT€PUAJIOB, dJIEKTPOHHAS TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yIbTaTaM OCBOSHUS 00yUJaIOIIMMHUCS TPOTpaMM
cpenHero ooOmero oOpa3oBaHus (JTMYHOCTHBIM, METANpPeIMETHBIM M MpeaMeTHbIM). Haydno-
METOIMYECKOM OCHOBOM IS pa3paOdOTKH ITAHUPYEMBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMM CPETHETO
o011ero 00pa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yIIbTaTOB OCBOCHHSI MPEAMETa «XHUMHUsS» Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHUsI BBIACICHBI
CJIEIYIOIME COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIUMHUCA POCCHUMCKONW TpakJaHCKON HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJu4Yre MOTUBAIIUU K O0YUYEHUIO;

I[[eJICHANIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHHA JUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTE! U UCTOPUUECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4YarolIMXCsl PYKOBOACTBOBATHCS B CBOEH JESATENBbHOCTH
LIEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAMM, MPHUCYIIUMH  IEJIOCTHOM CHUCTEME XHWMHYECKOTO
o0Opa3oBaHuS;

HaJIM4YMe MPABOCO3HAHUS HKOJIOTHUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTH LIEJIH U CTPOUTH
YKU3HEHHBIC I1JIaHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS MpeAMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE YUCOHOM 1
BOCIIUTATEIBbHON JESATENHbHOCTY B COOTBETCTBHU C T'yMAaHHCTHYECKUMH, COILUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJ€ajaMH POCCUHUCKOT0 TPaKJaHCKOro O0OIIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAMHM U TpaBUJIAMH MOBEACHUS, CIOCOOCTBYIOIIMMH IpolieccamM
CaMOIIO3HAHUsI, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YJAIOIINXCS.

JIMYHOCTHBIE PE3yJAbTAaThl OCBOEHHUS TMpeaMeTa «XHUMHS» OTPaXarT CHOPMHUPOBAHHOCTH
OTIBITA MTO3HABATEIILHON U MPAKTUUECKON JEATEIbHOCTH O0YUaIOIMIUXCSA 110 Peai3allii MPUHATHIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHUsI 00YYaIOIMMHUCS CBOMX KOHCTHUTYLIHOHHBIX MPaB M O0S3aHHOCTEH, YBKEHUS K
3aKOHY U MPABOMOPSIIIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMAaxX M TMpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATEIHLHOCTH TPH CO3JaHWUU Y4E€OHBIX MPOEKTOB,
perieHn yueOHBIX 1 TTO3HABATEIBHBIX 337124, BHITTOJIHEHHH XUMHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTyYMEHTBI IPYTUX TpU
aHaJlM3e pa3INYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMA

IIEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUMH;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUIECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO AOCTH)KCHUS HAYKH €CTh PEe3yabTaT JIUTEIbHBIX HAOMIOACHUN, KPOTIOTIIMBBIX
AKCTIEPUMEHTAIBHBIX MTOWCKOB, IIOCTOSTHHOTO TPY/a YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJYUYEHUH U TTOCJIEIYIONIEM aHaIn3e HH(OpMAIUu
0 MEPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOr0 MOBEICHHS;



CIIOCOOHOCTH OLICHMBATh CHUTYallMH, CBS3aHHbBIE C XMMHYECKUMH SIBJICHUSIMH, U IPUHUMATh
OCO3HaHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTU OLIEHUBAaTh CBOE IOBEACHUE W TOCTYNKHA CBOHUX TOBapUUIEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHM LEHHOCTeH 370poBOro u OezomacHoro oOpasa KH3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

coOJI0ICHUSI PaBUIT OE30MaCHOT0 00pallleHUs C BEIIeCTBAMU B OBITY, MOBCEIHEBHOMN KU3HU
U B TPYJIOBOH JI€SATEIIBHOCTH;

MMOHUMAHHUS [ICHHOCTH MIPABHII HHIUBUYaTbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEACHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIHOJICH;

OCO3HaHHUs TMOCHEACTBUM W HENPUITHUS BPEAHBIX MPUBBIUEK (YINOTPEOJICHUS aIKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIIEIOBATEIBCKOM  JEATEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM HAa AaKTMBHOE Yy4YaCTHUE€ B PEIICHUM NPAKTUYECKUX 3aJad COLMAIbHOU
HAMpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJbI);

WHTEpeca K MPAKTUICCKOMY H3y4eHHUIO TPO(eCcCuil pa3InyHOro pojia, B TOM YHCJIC Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH IO XUMUU;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHYyalbHOM TpaeKkTopuu oOpa3oBaHus, Oymylien
npodeccun U peanm3anuyd COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIECTRa;

6) 9KO0JIOrHYeCKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH IIeIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK MCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMmIe;

MMOHUMAHUS TJ00ATBHOTO XapakTepa SKOJOTUYECKHX MPOOJieM, BIMSHUS SKOHOMUYECKHUX
MIPOLIECCOB HA COCTOSTHUE PUPOJHON M COLMATIBLHOM CpPEIbI;

OCO3HaHUs HEOOXOAMMOCTH HWCIOJIb30BaHUS JOCTHIKEHUNH XUMHUU JUIsl PEIIEHUS BOIPOCOB
paIlMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHUS IEHCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEH IPUPOAHON Cpeae, yMEHUS
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJOTHYECKHUE MOCIEACTBUS MPEeAIPUHUMAEMbIX EHCTBUIN U
MpeAOTBpaLATh UX;

HaJU4Usl PA3BUTOTO DKOJIOTHMYECKOTO MBINIJICHUS, HSKOJOTUYECKOW KYJIbTYpPHI, OIBITaA
NESATETPHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, yMEHHUS  pPYKOBOJCTBOBAaThCSI HWMH B
MO3HABATEIHHON, KOMMYHUKATUBHON U COLIMATBHOW MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HUEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MTPAKTUKU;

MOHUMAHUS CHeUM(UKN XUMUU KaK HAayKd, OCO3HaHHs €€ poilu B (HOpPMHUpPOBAHHH
paIMOHATBPHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUHM IETOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHWHU MTPUPOTHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM COXpaHeHHsI IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYUMOCTH XHMHH MJII COBPEMEHHOW UWBUIM3AlUU: B €6
T'YMaHUCTHYECKOW HAMpaBJIEHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepuaIbHOU
KYJIbTYpPbl, PEIIEHUU TJIO0ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJOBEUECTBA — CBHIPHEBOIA,



SHEPreTHYECKOM, MUIIEBON U 9KOJOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00eCIIeUeHUN
YCIIOBUH YCHENIHOTO TPYAA U IKOJIOTHYECKU KOMGPOPTHOM KU3ZHU KaXKIOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHONM TIpPaMOTHOCTHU: IMOHUMAHUSA  CYIIHOCTH  METOJOB  TMO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCHOJIb30BaTh IMOJIydaeMble 3HAHUS IS
aHaJln3a U OObSCHEHUS SBJICHUN OKPY)KAIOIIET0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
JenaTh 000CHOBAHHBIC 3aKTIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LEIbI0
MOJTyYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIHOIb30BaTh XUMUYECKHE 3HAHUS ISl pelIeHus IpobiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOMN A TEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHIO M CcaMo0Opa3oBaHUIO, K
aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUH MO0 XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3iMuHbIX chepax npodecCHoHaTbHON AeITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHUS YI€OHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO
o01mero o0pa3oBaHus BKIFOYAKOT:

3HaYMMbIe Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYUYAIONIMXCS MEXIUCIUILTUHAPHBIC
(MeXIpeIMeTHBIC) OOIIeHAYYHbIC TIOHITHS, OTPAKAIONIUE [IEJIOCTHOCTh HAYYHOH KapTUHBI MUPa U
Cren(pUKy METOJOB IO3HAHUS, HCIOIB3YeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIrus, SIBIICHUE, TIPOIIECC, CUCTEMa, HAyYHbIN (DAaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICI0BaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHeE);

YHUBEpCaJIbHBbIC yUeOHBIC ACHCTBHS (IT03HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYJISSTHBHBIC),
obecnieunBaromue GopmupoBanue (QyHKIIMOHATEHOW TPAMOTHOCTH M COIMATBHOW KOMITCTECHITUU
oOyuaromuxcs;

CITOCOOHOCTH oOyuaromuxcs HCIIOJIb30BAaTh OCBOCHHBIE MEXIUCHIUTUTHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS ¥ YHUBEPCATbHBIC yUeOHbBIE ICHCTBUS B IIO3HABATEILHOM M COIUATTHBHON
MIPAKTHUKE.

MertanpeameTHple  pe3yabTaThl  OTPAXArOT OBIAJCHHE YHUBEPCATbHBIMH  Y4€OHBIMH
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OBi1aieHne YHMBEPCAIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JIOrHYeCKHE e CTBUS:

CaMOCTOSITENTLHO  (DOPMYJIMPOBATh W aKTYaIM3UPOBaTh MPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBarth;

OTIpEeAENATh IIeNU JAEATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU WX JOCTHIKEHUS,
COOTHOCHTB PE3YyJIbTaTHI ICITECIHLHOCTH C IIOCTABICHHBIMU IIEIIIMU;

WCIOJIb30BaTh IPU OCBOCHWUW 3HAHWHA TMPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICISTH
XapakTepHble TPU3HAKK TIOHSATUA ¥  yCTaHAaBIUBaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATUS JUISI OOBSICHEHUS OT/IENBbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMA BEIIECTB H XUMUYICCKUX PEAKIIHIA,

YCTaHABIIMBATh MTPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3yIaeMbIMU SBJICHHUSIMU;

CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHBIE, IeyKTUBHBIC, IO aHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B PACCMATPHUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIFOYEHUS;

MIPUMEHSTh B TIPOIECCE IMO3HAHUS, HCIOJIb3yeMble B XMMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJIeTIH, TTPE0OpPa3OBLIBATh MOJAEIBHBIC TPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DJIEMEHTA,
XUMHYecKas GopMylia, ypaBHEHUE XUMUYIECKOW pEaKIIUU — P PEIICHUH YIeOHBIX MO3HABATEIBHBIX



U MpPAaKTUYECKUX 3aJad, NPUMEHSTh Ha3BaHHbIE MOJEJIbHbBIE IPEACTABICHUS JUIsl BBIABICHUS
XapaKTEePHBIX MPU3HAKOB N3Y4YaE€MbIX BELECTB U XUMUYECKUX PEAKIIHI.

2) 6a3oBbIe HcciIeI0BaTebCKHE JeHCTBHUSA:

BJIaJIeTh OCHOBAMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dbopMynupoBaTh LEIM W 33Ja4d  UCCIENOBaHMSA, MCIIOJIb30BaThb IIOCTaBJIEHHBIE U
CaMOCTOSITENTLHO CPOPMYIIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJISI
(hopMHpPOBaHUS TUITOTE3HI 110 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BIaJIeTh HAaBBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUSA M IPOBENCHHUS YYEHHYECKHUX
HKCIEPUMEHTOB, COBEpPLICHCTBOBATH YMEHHUS HaONIOJaTh 3a XOIOM IIpOLEcca, CAMOCTOSITENbHO
MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpoBaTh OOOOINEHUS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIATH OOOCHOBAaHHBIA OTYET O MPOJETaHHOU
pabore;

IPUOOPETATh ONBIT YYEHUYECKOM UCCIIEA0BATENBCKOM 1 IPOEKTHOM A€ATEIbHOCTH, IPOSIBIIATH
CTIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIbHOMY MOMCKY METOZOB PEIICHUS MPAKTUYESCKHUX 3a/ad,
MIPUMEHEHUIO PA3JIMYHbIX METOJI0B IO3HAHUS.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX MH(OpMAMK (HAyYHO-TIONYJIsIpHAs JIUTEpaTypa
XMMHUYECKOIO COJEp)KaHUs, CHpaBOYHble IOCOOMs, pecypchl VHTepHera), aHanM3MpPOBATh
MHGOPMAIIHIO PA3THYHBIX BUIOB U (DOPM ITPEICTABICHHS, KPUTHUECKU OIICHUBATH €€ JJOCTOBEPHOCTh
U HEIPOTHUBOPEUYUBOCTH;

(dbopMynIMpOBaTh 3ampochl M NPUMEHSATh pa3IMYHbIE METOAbI IpPU IOHCKE U 0TOOpe
uHbopManuu, HeOOXOJUMOI [T BBINOJIHEHUS Y4eOHbIX 3aJau ONPeeIEHHOIO THIIA;

NpUOOpeTaTh OMBIT HCIOJIB30BAaHUSA HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH |
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMalbHYIO (OpMY MpeacTaBleHUs HHPOpPMAIUU (CXEMBbI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

MCIO0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJCTBA IIPU paboTe ¢ XMMHUECKON MH(pOpMaILIHei:
MPUMEHTh MEXIpEeAMETHbIE ((PU3NYEeCKue W MaTeMaTHYeCKHE) 3HAKU U CHUMBOJIBL, (OPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMM 1€l CTBUSIMU:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAae€MOW TE€Mbl B XOJi€ JIuaora W/Win JUCKYCCHUH,
BbICKa3blBaTh  UJAEH, (HOPMYIUpPOBATH CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
IIPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3€HTallMed pe3ylbTaTOB I103HABATEIbHOU JESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITENILHO WJIN COBMECTHO CO CBEPCTHUKAMU IPH BBIMOJTHEHUN XUMHUYECKOTO AKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO HMCCIEIOBAHUIO CBOMCTB M3YyYaeMbIX BELIECTB, peau3allid y4eOHOro
npoekta ¥ (OpPMYIMPOBATH BBIBOJBI IO pe3ylbTaTaM NPOBENEHHBIX HMCCIEIOBAaHUNA IyTEM
COTJIAaCOBAHUS MO3UIIMKA B XOJ€ OOCYKIEHUS U 0OMEHA MHEHUSIMH.

OBiajeHne YHMBePCAJIbHBIMHU Pery/siTUBHBIMU /1€fiCTBUAMM:

CaMOCTOSITEJIbHO IIJIAHUPOBaTh M OCYLIECTBJIATH CBOIO IIO3HABATENIBHYIO JAESTEIbHOCTD,
ompenensas e€ LeNId U 3aaud, KOHTPOJUPOBATb U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpearaéMblii allrfOPUTM JEHCTBUII NpU BBINOJIHEHWH YYE€OHBIX M MCCIEAO0BAaTENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3PPEeKTUBHBIN COCOO X pElIeHHs ¢ YYETOM MOJIYYeHHs] HOBBIX 3HAHUU O
BELIECTBAX U XMMHUECKUX PEAKLIUAX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIE pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

Cc(OPMHUPOBAHHOCT IPEJCTABICHUH O XUMMUYECKOW COCTaBJIAIOIIEH €CTECTBEHHO-HAyYHOH
KapTUHBI MHUpA, POJM XWMHUHU B TO3HAHWUU SBICHUHA HPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U
KYIbTYpPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TpPaMOTHOCTH, HEOOXOJAMMON ISl PpEIICHUs
IPAKTUYECKUX 337ad M SKOJIOTMYECKM OOOCHOBAHHOI'O OTHOILIEHHMS K CBOEMY 370pPOBBIO U
MPUPOIHOI CpeJie;

BJIICHAE CUCTEMOM XMMHUYECKUX 3HAHNUN, KOTOPask BKIIOYAET: OCHOBOIOIATAIOUINE TOHATHS
(XMMUYECKUI 3JIEMEHT, aTOM, »JJIEKTPOHHAas O000JOYKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCT, XUMHUYECKash CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaIlléHHast), MOJIb, MOJIIpPHAs Macca, MOJIAPHbII 00BEM, YriIepoAHbIi cKeneT, PyHKIMOHAIbHAS
rpymmna, paaukai, U30Mepusi, H30MEPbl, FOMOJIOTMUECKUHN PsiZl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPO/
U a30TCOAEpIKALIUE COCIUHEHUs, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COEIMHEHMS); TEOPUU U 3aKOHBI (T€OpUsl CTPOEHUs opraHndeckux Beuiects A. M. bytiieposa, 3akoH
COXPaHEHMs MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUI A3bIK XUMHU; MUPOBO33pEHUECKUE
3HAHHUA, JIEKALIME B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XMUMHYECKHUX SIBICHMH,
(aKTOJOTHYECKUE CBEICHUS O CBOWCTBAX, COCTaBE, MOJIYYCHHUH M OE30MACHOM HCIOIH30BAHUU
BAKHEHIINX OPraHUYECKUX BELECTB B ObITY U MPAKTUUYECKOM 1€ATEIbHOCTH YEI0BEKa,

c(OPMHUPOBAHHOCTh YMEHUH BBIABIISITh XapaKTE€PHbIC IPU3HAKU MOHATUH, yCTaHABIMBATh UX
B3aMMOCBA3b, HCIOJB30BaTh COOTBETCTBYIOLIME IOHATHSA NPU ONUCAHMM COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUN;

c(OPMUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJMKY [UIsl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaEHHOM) (HOpMYT OpraHMYECKUX BELIECTB U
YPAaBHEHUI XMMHYECKUX PEAKIUI, N3rOTABINBATE MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB IS
MJUTFOCTPALIUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPUHAIJICKHOCTh H3YUYEHHBIX OpPraHMYECKHX
BEIIECTB 10 UX COCTABY M CTPOEHUIO K OIPeeIEHHOMY KJIACCY/TpyIie COeAUHEHNH (YTIIIeBOI0POIbI,
KHUCJIOPOA M a30TCOJEpIKalllie COEJUHEHHUsS, BBICOKOMOJIEKYISpHBbIE COEIUHEHMs), AaBaTh WM
Ha3zBaHUs TO cuctemarndeckoir Homenkiatype (IUPAC), a Ttakke NpUBOAWUTH TpPUBUAIBHBIC
Ha3BaHMs OTJENbHBIX OPraHMYECKUX BEUIECTB (3TUJIEH, NMPOINMWIEH, alleTUJIEH, 3TUJICHTJIUKOJIb,
rIuiepuH, ¢eHod, (GopManbAeru]l, aleTadbAeru]l, MypaBbUHas KHUCIOTa, YKCYCHas KHUCIIOTa,
OJIEMHOBAs! KMCIIOTA, CTEapUHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, KpaxMal, HeJI0JI03a, [INIUH);

c(OPMUPOBAHHOCTh YMEHHUS OMNpPENEIsATh BUABl XUMHYECKOM CBA3M B OpPraHMYECKHX
COE€MHEHUX (OJIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH IIOJIOKEHUSI TEOPUHM CTPOEHHS] OpPraHUYeCKUX
BemectB A. M. BytnepoBa /i 00BsSCHEHHMsS 3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUs MACCHI BELIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOEHHE, (PU3NUECKHE U XUMHUYECKHE
CBOWCTBA THIMHWYHBIX MPEACTaBUTENICH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIEeCTB (METaH, 3TaH,
STHUJICH, TPOIWIEH, aleTwieH, Oyraguen-1,3, merunOyraauen-1,3, OGeH307, METaHOJ, 3TaHOIN,
STWJIEHIJIMKOJIb, TIUIEPUH, (EHOJI, aleTaNbJIerusl, MypaBbUHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxmall, LeJII0J103a, aMUHOYKCYCHAas KHUCJIOTa), WUTIOCTPUPOBATH T€HETHUYECKYIO CBSI3b MEXIY
HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUH C HCIOJIb30BAHUEM CTPYKTYPHBIX

popmyu;



c(OpPMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh UCTOYHUKU YTIIEBOJOPOIHOTO ChIpbs (HEDTH,
MPUPOJHBIN Ta3, yrojib), cmocoObl MX MEepepabOTKU W MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadboTKu;

c(OpPMHUPOBAHHOCTh YMEHUI1 MPOBOJUTH BHIYMCICHUS MO0 XUMUYECKUM YpPaBHEHHSIM (MacChl,
00BbEMa, KOIMYECTBA UCXOTHOTO BEIIECTBA WJIM MPOIYKTa PEaKIUy 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM NMPOJAYKTOB PEAKIIHH);

c(hOpPMUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOW 3HAHWK OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCIOIB3YEMbIX B XUMUU MIPU U3yYECHUH BEIIECTB U XUMUYECKUX ABJICHUH (HaOII0eHHE,
U3MEpEeHHUe, HKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS IS
MPUHATHS PEIICHUM B KOHKPETHBIX >XMU3HEHHBIX CHUTYallUSX, CBS3aHHBIX C BEIIECTBAMU M HUX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUN COOJIIOJIaTh MpaBWIa IOJB30BAHHUS XMMHYECKOW MOCyaod u
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXe IMpaBWiia OOpalEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIOJNHATh XHUMHUYECKUNW OKCIECPHUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MPU HArpeBaHHUM, IMOJIyU€HHUE JTUJICHA U U3YyYEHHUE €ro
CBOMCTB, KQUEeCTBEHHBIC PEAKI[UU OPTaHUYECKUX BEIECTB, JIeHATypalusi OEIKOB MPH HArpPEeBaHUU,
[[BETHBIE PEaKIUU OEITKOB) B COOTBETCTBUHU C IIPABHIIAMU TEXHUKU OE30MACHOCTH MPHU OOPAILIEHUH C
BEIIECTBAMH U J1aOOpPaTOPHBIM OOOpPYAOBAaHHEM, TMPEACTABIATh PE3yJIbTaThl XHUMHUYECKOTO
IKCIIEPUMEHTA B ()OpME 3aITUCH YPABHCHHI COOTBETCTBYIOIINX PEaKnii M (GOPMYITHPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XHUMUYECKYI0 HWH(MOpPMAIIHUIO,
MOJIy9aeMyI0 M3 Pa3HBbIX HCTOYHHUKOB (CPEICTBA MaccoBOi mH(OpMaryu, UHTEpHET U APYrux);

cOPMHPOBAHHOCTh yMEHHUI COONMIOAAaTh TMpaBHUia OKOJOTUYECKH —LEIeco00pa3HOro
MOBE/ICHUS B OBITY ¥ TPYZOBOM JIESTEIBHOCTH B LIETISIX COXPAHEHHUS CBOETO 370POBbSI U OKPYKAIOIIEH
MPUPOJIHON Cpebl, OCO3HABATh OMACHOCTh BO3/CMCTBUS Ha JKUBBIE OPTaHU3MBI OMpPEIETIEHHBIX
OpraHWYECKUX BEIIECTB, MOHMMAas cMmbicha mokaszatens [IJIK, mosicHATe Ha mpuMepax CHOCOOBI
YMEHBIIEHUS U MPEAOTBPALICHUS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUTs 00 YUAIOIUXCSI C OTPAaHUYEHHBIMHI BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHUE PUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUIS CJETBIX M CIA0OBUIAIIMX OOyYarOLIUXCs: YMEHHE UCIOJIb30BaTh PEIbe(HO-TOUCUHYIO
cucteMy obo3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHU Kypca «O01as 1 HeopraHudeckasi XUMHEsD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKONW COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUpPA, POJM XMMHHU B TIO3HAHWM SIBICHUH MPHUPOABI, B (HOPMHUPOBAHUH MBIIIJICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TpaMOTHOCTH, HEOOXOAMMON ISl pEIICHUs
MPAaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MPUPOIHOM CpeJe;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIOJAratoife MOHATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIA,
MOJTb, MOJISIPHBIN 00BEM, BAJIGHTHOCTb, JIEKTPOOTPHUIIATETFHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKast
CBs3b (KOBaJIEHTHAs, WOHHAs, METaJUTMYecKas, BOJAOPOJHAs), KPUCTAIMYECKAs PEMIETKA, THUIIBI
XUMHUYECKUX PEaKLUid, pacTBOP, SJICKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTUYECKAS] JUCCOLIMALIMS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOM peaklny, XMMUYECKOE PABHOBECUE); TEOPUU
1 3aKOHBI (TEOPHS AIEKTPOJUTUUECKON TUCCOIMAINK, ieproaudeckuii 3akon [l. 1. Menpeneena,



3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAILEHUs] SHEPTUU MPU XUMHUECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUU, MUPOBO33PEHUECKHE 3HAHMSL, JIEKaIIIE
B OCHOBE TOHUMAHMS MPUYUHHOCTH W CHUCTEMHOCTH XHMHUYECKHX SBICHHUH, (pakromorndeckue
CBEJCHHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U OE30IacCHOM HCIOJIB30BAHUU BaXKHEHIINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON ACSITEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKH MOHSATHHA, YCTaHABIMBATH UX
B3alMOCBS3b, UCII0Jb30BaTh COOTBETCTBYIOIIME MOHATHUS IIPU ONMCAHNN HEOPTraHUYECKHUX BELECTB
U UX MPEeBpaLICHHI];

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMUYECKYI0 CHMBOJHKY [UIsl COCTaBIICHUS
(GbopMyIT BEIIECTB U yPaBHCHHUN XUMHUYCCKUX peakiluii, cucteMatudeckyro HoMmeHkiaarypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHMs OTJEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIi ras, YrieKHUCIbId ras,
aMMHaK, raméHasi U3BeCTh, HeraléHas u3BecTb, TUThEBAs COJia, MUPUT U JpyTHe);

c(OpPMUPOBAHHOCTh YMEHUH OIpeNessaTh BAJIEHTHOCTh U CTENEHb OKHCICHHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBSI3U (KOBaJIEHTHAasi, MOHHAs,
METaJJINYECKasi, BOJOPOJHAsA) B COEAMHEHUSAX, TUI KPHUCTAJUIMYECKOM PEHIETKH KOHKPETHOI'O
BellecTBa (aroMHas, MOJIEKYJSpHAsi, WOHHAs, METaJUIM4YecKas), XapakTep Cpeabl B BOJHBIX
pacTBopax HEOPraHMUYECKUX COCIMHEHMUIA;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABINBATh MPUHAATIE)KHOCTh HEOPraHNYECKHUX BEIIECTB 110
X COCTaBy K ONpEACTIEHHOMY KJIAacCy/TpylIe COCTUHEHUH (TPOCThIE BEIIECTBA — METaUIbl U
HEMeTaJlJIbl, OKCHU/Ibl, OCHOBAHMUSI, KUCJIOTbI, aM(pOTEPHBIE TUAPOKCUIbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUIN pacKpbIBaTh CMBICH Nepuoanyeckoro 3akona JI. . Menneneena
U IEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BICHUTENbHYIO U MPOTHOCTHUECKYIO () YHKIUY;

c(OPMHPOBAHHOCTh YMEHUI XapaKTEePH30BaTh MIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHX
anemeHToB 14 mepuonoB [lepuoanueckoii cucrembl xumuueckux snemeHtoB 1. 1. Menpeneena,
UCTIONB3YsI MOHSTHUS «S-, P-, d-2JIEKTPOHHBIC OPOUTANNY, «IHEPTETUUECKHE YPOBHH», OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB M MX COECAVHEHMH II0 NEpUOAAM H
rpynmaM [lepuoanueckoil cucteMsl XUMHUYECKHX dIeMeHTOB []. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (ONMUCHIBATH) OOIIME XMMUYECKHE CBOWMCTBA
HEOPraHMYECKUX BEUIECTB Pa3JINYHBIX KJIACCOB, TOATBEPKIATh CYIIECTBOBAHUE TEHETUYECKON CBS3H
MEX/y HEOPraHMYECKMMH BEILECTBAMHU C IOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIUX XUMHYECKHX
peakuuii;

c(OPMUPOBAHHOCTb YMEHHUS KIACCU(PUIMPOBATh XWMHUYECKHE PEAKIMHU [0 Pa3InYHbIM
MpU3HAKaM (YHCIY M COCTaBYy pearupyrolux BELIECTB, TEIUNIOBOMY YPPEKTy peakiuu, U3MEHEHUIO
CTEIEHeH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMH, YIACTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHUN COCTaBISATh YPAaBHEHUS PEaKIUil pa3lMYHBIX THUIIOB, TIOJHBIE U
COKpalIEHHbIE YpaBHEHUS peakluii HOHHOT0 0OMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TH pEaKLuu
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJUTH PEAKLIUH, MOITBEPHKAAIOIINE KaUeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEILECTB, PACIO3HABATh ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

c(OPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW pEaKIHH OT
pa3nuuHbIX (AKTOPOB; XapaKTep CMEIICHHUSI XUMHUUECKOI0 paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozaeictBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEePHU30BaTh XMMUYECKHE MPOLIECCHI, JIEKAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIy4€HUsS CEpHOM KHCIOThI, aMMHakKa, a Takke C(HOpPMHUPOBAHHOCTh



NPEJCTaBICHUH 00 OOLIMX HayyHBIX MPUHLUMNAX M 3KOJOTMUYECKHX MpoOiIeMax XMMHUYECKOTO
IIPOU3BOJCTBA;

c(OPMHPOBAHHOCTH YMEHHI IPOBOIUTH BEIYMCIICHUS C UCIIOJIb30BAHHEM TOHSATHS «MacCOBas
JI0J1s1 BELECTBA B PAacTBOPE», OOBEMHBIX OTHOILEHHM ra3oB MPH XUMHUYECKHX PEAKLUAX, MACChI
BEIIECTBA WK 00BbEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WM 00BEMY OJJHOTO U3
YYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOTO A PeKTa peakuyu Ha OCHOBE 3aKOHOB COXpPaHEHHUS
MacChl BEUIECTB, IIPEBPALLECHUS U COXPAHEHUS SJHEPIUH;

C(OPMHPOBAHHOCTb YMEHUH COONIOJATh MpaBWiia MOJb30BaHUSA XMUMMUYECKOH MOCYIOH H
na0opaTOpHBIM 00OpYJOBAHUEM, a TAKXKe MpaBWiia 0OpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMH TI0 BBIITOTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBAaTh M BBINOJHATH XUMHUYECKHH OSKCIEPUMEHT
(pa3noxeHue nepokcua BoJOpoJa B IPUCYTCTBUU KaTaau3aTopa, ONpeeseHUe Cpebl paCTBOPOB
BEIIECTB C IOMOIBI0 YHUBEPCAIBHOI'O MHAMKATOPA, BIUSHUE PA3IMUHBIX (PAKTOPOB Ha CKOPOCTh
XUMHUYECKON PeaKIiK, peakliui HOHHOI0 0OMEHA, KaueCTBEHHbIE PEaKUu Ha Cyab(aT-, KapOoHaT-
U XJOPHUJI-aHUOHBI, Ha KAaTUOH aMMOHHs, PELICHUE OSKCIEPUMEHTAIbHBIX 3a7a4 II0 TeMam
«Mertamibl» u «HeMeTaiib») B COOTBETCTBUY C IIPABUIIAMHU TEXHUKU O€30IIaCHOCTH NPH 00paIleHUH
C BelleCTBAaMU U JaOOpaTOPHBIM OOOPYAOBAaHHEM, MPEJCTABIATh PE3YJIbTaTbl XHMHUYECKOTO
SKCIEpUMEHTa B (popMe 3alKcH ypaBHEHUH COOTBETCTBYIOIIUX PEAKIMNA U (POPMYIUPOBATH BBIBOABI
Ha OCHOBE 3THUX PE3YNIbTATOB;

c(OPMHPOBAHHOCT yMEHUH KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
[I0JIy4aeMy0 M3 pa3HbIX HCTOYHHUKOB (CpeCcTBAa MacCOBOM KOMMYHMKaLUU, IHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh yYMEHHUH COOJIOJAaTh IpaBHia SKOJIOIMYECKH 1IEJIecO00pa3HOro
MIOBE/ICHUS B OBITY Y TPYZOBOM JEATEIBHOCTH B LIEJSIX COXPAaHEHUS CBOETO 3/10pOBbsI U OKPYKaoILen
IIPUPOJHOM Cpebl, OCO3HABATH OINACHOCTHh BO3JECHCTBUS HAa JKUBBIE OPTraHU3MBbl OIPEIEIEHHBIX
BEIIEeCTB, MOHUMas cMbica mokazartens [I/IK, moscHATh Ha mpumepax crocoObl YMEHBIICHUS U
MIPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUSA Ha OPraHU3M YEIIOBEKA,

JU1s 00YYaIOLIUXCSI C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbS: YMEHUE IPUMEHSAThH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBICHUN;

JUI CHENbIX U CIa0OBHIAIMIMX OOYYaIOIIMXCs: YMEHUE UCIOIb30BaTh PElbe(pHO-TOUCUHYIO
cucreMy o0o3HaueHui JI. bpaiist 11 3anucu XuMuyeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

HaumenoBanue

Ne (undgposbie)
pa3aejioB U TeEM Konrpoasnsie | Ilpakruyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
nporpamMmsbl padoThI padoThI

pecypcsl

Pazgen 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUM

11

[Ipenmer
OpraHn4eCcKon
xumuu. Teopust
CTpOCHHS
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

Hroro no pasacity

Pa3nea 2. Yraesogopoasl

2.1

[Ipenenbubie
YIJI1€BOAOPOABI —
aJIKaHbI

2.2

Henpenensubie
YII€BOIOPOIBIL:
AJIKEHBI,
AJIKaJIUEHBI, aJIKUHBI

2.3

Apomarndeckue
YTJIEBOIOPOIBI

2.4

IIpuponusie
UCTOYHUKHU
YIIIEBOJOPOIOB U
ux nepepadoTka

Hroro no pazneny

13

Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst

3.1

Cnuprel. ®enon

3

3.2

ANbIETUIBI.
KapGoHnogsie
KHUCIOTEL. CIIOKHBIE

3hUpHI

3.3

VYrneBons!

Hroro no pazneny

13




Pasnen 4. A3oTcoaep:kamye opraHudecKue coeIMHeHUus

AMUHEL
4.1 AMUHOKUCIIOTHI. 3
benku
Hroro no pazueny 3

Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

51 IImactmaccel. 5
' Kayuyku. Bomokna
Hroro no pazueny 2
OBHIEE KOJIMYECTBO
YACOB I10 34 2

[TPOT'PAMME




11 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
pa3fejioB  TeM Kontpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMmel padoThI padoThI
pecypchbl
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuoanueckuit
3aK0H U
11 [Tepuonuueckas 3
cHhcTEMA
XUMHYECKHUX
anemeHToB JI. U.
Menneneena
Ctpoenue
BEILIECTBA.
1.2 4
MHuoroo6pasue
BEILIECTB
13 XUMHUYeCKHe 5 1 1
peaku
Hroro no pasneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 MerTanisl 6
2.2 HemeTaminl 9 1
CBs3b
53 HEOPraHUYECKHUX U )
OpraHUYECKUX
BEILECTB
Wroro no pazneny 17
Pa3znea 3. Xumus u :Ku3Hb
3.1 XUMHA U KU3HD 4
Hroro no pasneny 4
OBHIEE KOJIMYECTBO
YACOB I10 34 2 3
[TPOTPAMME




CIIOCOBbI OIEHKHX JOCTUXEHUA YUYAIIUMUCA
IIVTAHUPYEMBIX PE3YJIbTATOB
Kpurepuu ouenuBanusi. Xumusi.

Kputepuu onieHuBaHusl y4eHUYECKUX JCHCTBUI

B coorBercTBHM ¢ TpeOOBaHMAMHU CTaHIApTa MO XMMHUH M BBIOPaHHBIX W3 (enepaIbHOro

CIUCKa Y4YeOHHMKOB YYHUTENb XMMHHU BO BpeMsl IPOBEPKUM HKOHTPOJIA 3HAHUHN MO MpeIMEeTy

MO>KET OPUEHTUPOBATHCS Ha CICAYIOLIUE YPOBHH.

IlepBblii YpoBeHb - penpoAyKTHBHBINA. BbinojsHeHWE ydaluMHCs 3aJaHUA ATOTO YpPOBHS

OIUPAETCSI B OCHOBHOM Ha NaMsATh. JJOCTHKEHUE 3TOTO YPOBHSIIPEAINIOIAraeT y yJaluxcs:

- 3HaHWE Ha3BaHUM OTAEIIbHBIX XUMUYECKUX 3JIEMEHTOB, BELIECTB U PEAKIIUII;

- yMEHHE YCTHO WJIM TNHCBMEHHO ONMCHIBATH XUMHUYECKUE (DaKThl, MOHATUS WM SBICHUS
(peakiun);

- IOHMMAaHUE POJIY, 3HAYCHUS WIA IPUMEHEHHUS OTEIbHBIX XMMUYECKUX BEILECTB NN PEAKLUH;

- MPUMEHEHNE XUMUYECKON CHMBOJIMKH - XUMUYECKUX 3HAKOB, (DOPMYI U YpaBHEHUN;

- 3HAHUE HEKOTOPbIX HCIHOJb3YEMBbIX B XHMHUU HpHOOPOB, yMEHHE COOMpATh

MPOCTEUIINE U3 HUX U UCIIOJIb30BaTh P BBIIOJIHEHUN XUMHYECKOTOIKCIIEPUMEHTA.

Jns mpoBepKM 3HAHMM M YMEHUH, COOTBETCTBYIOLIMX IE€PBOMY YPOBHIO, HCIIOJb3YETCS

PEHPOAYKTUBHBIA BUJ 3aJaHUi, MNPEANOJararolifii  BOCHPOMU3BEICHUE YYallUMHCS

OTZENbHBIX 3HAaHUM U ymeHui. [IpoBepka nepBOro ypoBHS 3HAHHMM JIETKO OCYILIECTBISAETCSA

dbopMamMu aBTOMaTU3UPOBAHHOTO yUeTa.

Bropoii ypoBeHb - IpOAYKTHBHBIM. J[0OCTHXKEHNE 3TOr0 YPOBHS IPEATIONAraeT y yJaluxcs:

- moHuMaHue GopMyIUPOBOK BAXKHEUIITUX XUMUYECKUX MOHSATUH, 3aKOHOB, TECOPUI U IPUMEHEHHE
WX B aHAJIOTUYHBIX CUTYaIIHSIX;

- YMEHHE YCTaHABJIMBATh B3aMMOCBS3b MEXAY COCTAaBOM, CTPOEHHUEM M CBOMCTBAMHM XMMHYECKUX
BEILIECTB;

- YMEHHE MPOBOAUTH PACUEThl IO XUMHUECKUM (HOpMYITiaM U YPaBHEHHUSIM;

- YMEHHE CAMOCTOSATEIbHO MPOBOUTh XUMUYECKUIN IKCIIEPUMEHT 10 MHCTPYKIIUH Y4eOHUKA WU
10 YKA3aHUIO YUUTENSI U PUKCUPOBATH €T0 PE3YJIbTATHI.

Jlns mpoBepKHu yMEHUs! IPUMEHSTh 3TU 3HaHUS B yueOHOM MPaKTUKE UCIIONIb3YIOTCS 3a/laHus,

BBIIIOJIHEHUE KOTOPBIX BO3MOKHO HE TOJIBKO HA OCHOBE IIaMATH, HO ¥ HA OCHOBE OCMBICIICHUS.

IToaTOMY HapsAny ¢ ICUXOJOTHYECKON ONepalie BOCIPOU3BEACHHUS IIIMPOKO MCIOIb3YIOTCS

y3HaBaHWE M sBIeHUE MepeHoca. [y BBINOJHEHMs TakKUX 3aJaHui TpeOyercs Oojee

HaIpsDKEHHAsE MBICIUTEIbHAS JESATEIBHOCTD yYalIUXCsl, YEM IPU BBINOJHEHUH 3a/IaHAN Ha

IIEPBOM YPOBHE.

Tpertuii ypoBeHb - TBOPUYECKHM . [[0CTHKEHHE 3TOr0 YPOBHS MPEAINOIAracT y yUaluxcs:

- YMEHHE POTHO3MPOBATh CBOWCTBA XUMHUYECKUX BEIIECTB HA OCHOBE 3HaHMA 00 UX COCTaBe

U CTPOEHHMH U, HA00OPOT, IPEANOJIaraTh CTPOEHUE BEILIECTB HAOCHOBE X CBOMCTB;

- IOHUMaHue (aKTOPOB, MO3BOJSIOMIMX YIPABIATE XUMHUECKUMH PEAKIHUAMH (CKOPOCTHIO,
HaIpaBJIEHUEM, BBIXOJOM MPOJIYKTA);

- YMEHHUE MPOEKTUPOBATh, OCYILECTBIISATH XUMUYECKUN IKCIIEPHUMEHT, a Takke (PUKCHpOBaTh U
AQHAJIM3UPOBATh €0 PE3yJIbTaThI;

- YMEHHE OpPHEHTHUPOBAThCS B MOTOKE XMMUYECKOH MH(POpPMAlLUH, ONPeNeNiTh UCTOUYHUKH

HeoOxoauMol nH(pOpMaLUY, TOdy4YaTh €€, aHAIM3UPOBaTh,AeNIaTh BBIBOJBI Ha €€ OCHOBE U

NpPEJCTaBIATh B COOTBETCTBYIOIIEH (hopMe;

- YMEHHE 0CO3HaBaTh BKJIaJ XUMHH B (HOPMHUpPOBaHHE LIETOCTHON €CTECTBEHHO-HAyYHOU KapTHUHBI
Mupa.

1 mpoBepkH 3HAHMM, COOTBETCTBYIOIIMX TPETHEMY YPOBHIO, U YMEHUS IPUMEHATH UX B

y4eOHOI TNpakTHKE MCIOIb3yeTcsl pe(IeKTUBHBIM BHJ 3a/JaHUll, BBIOJHEHHE KOTOPBIX

ONMpaeTCs] Ha PENpOAYKTUBHBIE 3HAHMS, HO TpeOyeT IIyOOKOro OCMBICIEHHUS, BiaJleHUs

JOTMYECKUMH TIPUEMaMU YMCTBEHHOW JeATENbHOCTH (aHanmM3, CHUHTE3, 00OOIIeHue,



KOHKpPETH3aIusl, CPaBHEHUE, a0CTparupoBaHue, KiIacCU(UKaIIs)

OrMmerka "'5" cTaBuTcA B ciry4ae:

1. 3HaHus, TOHMMaHUs, TIYOMHBI YCBOEHHUS OOYy4aOUIMMCS BCEro o0bEMa MPOTrPaMMHOIO
MaTepuaia.

2. YMeHUSs BBIJCIATH TJIaBHbBIC MOJIOXKEHHUS B M3YUYEHHOM MaTepuaie, Ha OCHOBAHUHU

¢dakToB U MpUMEpOB 000011aTh, JAeTaTh BHIBOJbI, YCTAaHABIMBATHMEKIIPEIMETHBIEC U

BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM IIPUMEHSET IIOJyYEHHbIE 3HAaHUSA B

HE3HAaKOMOI CUTYyalIUH.

3. OTcyrcTBHE OIMOOK M HETOUYETOB MPH BOCTIPOM3BEACHUH H3YYEHHOTO MaTepHaa, Ipx yCTHBIX

OTBETaxX yCTPAHEHUE OT/EIbHBIX HETOYHOCTEH CIIOMOIIBIO TOMOJHUTENBHBIX BOIPOCOB YUHUTEII,

coOIII0/IeHHE KYJIbTYPhl MUCHbMEHHOW M YCTHON peuu, npaBui opopMIIeHHUS MUCbMEHHBIX padoT.

Otmerka "'4":

1. 3nanue BCero M3y4eHHOIro MPOrPpaMMHOT0 MaTepHaia.

2. YMeHHI BBIIETSATH IJIaBHBIE IMOJIOKEHUS B M3YYEHHOM MarepHalie, Ha OCHOBaHUHU (PAKTOB U

IpUMEpOB 0000IIAaTh, IENaTh BBIBOABI, YCTaHABIMBATH BHYTPUIIPEAMETHBIC CBSI3H, MPUMEHATH

MOJTy4YeHHBIC 3HAHUS HA TIPAKTHKE.

3. HesnauutenpHbie (HErpyOble) OIMOKM W HENOYCTHl IMPH BOCHPOHM3BEACHUH H3YyYCHHOTO

MaTepuaina, COOJIIOJICHHE OCHOBHBIX MPAaBHJ KYJIbTYphI MUCBMEHHOW M YCTHON peuH, MpaBUi

odopmIIeHUS MTUCbMEHHBIX PadoT.

OtmMmertka "'3" (ypoBeHb peACTaBICHUN, COUCTAIONINXCS C AJIEMEHTAMU HAYYHbBIX TOHITHI):

1. 3HaHue W ycBoeHHE MaTepuaja Ha YpPOBHE MUHUMAIbHBIX TpeOOBaHUM

OporpaMMbl,  3aTPyJAHEHHE TIPU  CAMOCTOATEIHLHOM  BOCIPOHM3BEICHHH,

HE00XO0IUMOCTh HE3HAYUTEIbHOM ITOMOILIY NPENo1aBaTesl.

2. YMeHue paboTaTb Ha YpOBHE BOCIPOW3BENEHMs, 3aTpPy[AHEHUs TpU OTBETax Ha
BUJIOU3MEHCHHBIE BOITPOCHI.

3. Hanmumuue rpy06oil ommoOKH, HECKOJIIBKUX HErpyObIX MPH BOCIPOU3BEACHUN N3YYEHHOI'O

MaTepuaia, He3HaUUTEIbHOE HECOOII0JEHNE OCHOBHBIX IIPABWIKYJIBTYPbl TUCBMEHHON U

YCTHOM peuu, MpaBuil 0(hOpMIICHHUS MTUCbMEHHBIX Pa0OT.

Otmerka ""2"":

1. 3nanre M ycBOeHHME MaTepuana Ha ypOBHE HIKE€ MUHHMMAJbHBIX TpeOOBaHUN MPOrpamMMBbI,
OTJIeNIbHBIE NIPEACTABIECHUS 00 N3YYEHHOM MaTepuaile.

2. OTcyTcTBUE YMEHUH paboTaTh Ha YpOBHE BOCIPOM3BENEHUS, 3aTPYyAHEHUsS NPH OTBETaX Ha
CTaH/IapTHBIE BOIIPOCHI.

3. Hanmmune HeCKOJIBbKUX IPyOBIX OMIMOOK, OONBIIOrO YHCIa HErpyOBIX MPH BOCIPOU3BEACHUI

M3YYEHHOTO MarepHuaja, 3HauuTelIbHOE HECOOIOJIEHUE OCHOBHBIX NPABWI KYJIbTYpHI

NUCbMEHHOW M YCTHOM peun, npaBuil 0hOpMIICHUS! MUCbMEHHBIX padoT

OtmMmertka "'5" cTaBUTCS, €CITU YUCHHUK:

1) IMoka3piBaeT riIryOOKOE M TOJHOE 3HAHWE M MOHMMAaHHE BCEro 00BEMa MPOTPAMMHOTO

Marepuana; IOJIHOE ITOHMMAaHHE CYHIIHOCTH pPACCMAaTPUBAEMBIX MOHSTHM, SBICHHA H

3aKOHOMEPHOCTEM, TEOPHM, B3AUMOCBSI3EH;

2) YMeeT cOCTaBHTh IOJHBIM M TNPAaBUJIBHBIA OTBET HA OCHOBE HW3YyYCHHOI'O MaTepHaa;
BBIJICIIATH [VIABHBIC ITOJI0KEHUS], CAMOCTOSITEIILHO MTOATBEPKIATh

OTBET KOHKPETHBIMHU INpUMepaMu, (pakTamu; CaMOCTOSITEIbHO U apryMEHTHPOBAHO JellaTh

aHanmu3, 0000IIeHHs, BBIBOJBL. YCTAaHABIMBAaTh MEXIpPEAMETHbIE (Ha OCHOBE paHee

MPUOOPETEHHBIX 3HAHUN) U BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKU NMPUMEHSTH MOJIyUYEHHBIE

3HaHUA B HE3HAKOMOMW CUTYyalUH.



[TocnenoBarenbHO, YETKO, CBS3HO, OOOCHOBAaHHO M 0€30IMMOOYHO W3jarath y4eOHBIN
MaTepuai; JaBaTh OTBET B JIOTHUECKOH IMOCIIEOBATEIHLHOCTH C MCIOJB30BAHUEM MPUHSATOM
TEPMHUHOJIOTHH; JeJIaThb COOCTBEHHBIC BBIBOJIbI; (DOPMYIMPOBATh TOYHOE OIPECICHHE U
WCTOJIKOBAaHUE OCHOBHBIX IOHSTHIA, 3aKOHOB, TEOPHI; MPU OTBETE HE MOBTOPATH TOCIOBHO
TEeKCT y4eOHHWKA; M3jaraTb MaTepuajl JUTEPATYPHBIM S3bIKOM; MPaBUILHO M OOCTOSTEIHHO
OTBEUaTh HAa JIOTIOJHUTENbHBIC BONPOCHI yuuTeds. CaMOCTOSTENFHO W PAHOHATBHO
HCITOJIB30BaTh HATJISJIHBIE TOCOOMS, CIPAaBOYHBIC MAaTepUajbl, YYeOHHUK, JTOMOJHHUTEIbHYIO
JTUTEPaTypy, NEPBOUCTOUYHUKH;, NIPUMEHSITh CUCTEMY YCIOBHBIX O0O3HAUYEHUUH TpPU BEACHHUU
3amuceii, COMPOBOXKIAIONIUX OTBET; HCIIONIB30BAaHUE JUIsI JIOKA3aTEIbCTBA BBIBOJIOB U3
HAOJIIOJICHUH U OIIBITOB;
3) CaMOCTOSATENBHO, YBEPEHHO U 0€30IHO0YHO MIPUMEHSCT MOIYYEHHbIE 3HAHUS B PCIICHHH
npo0iieM Ha TBOPYECKOM YPOBHE; JOMyCKAaeT He 0ojiee OJIHOTO HeJoueTa, KOTOPBIA JIETKO
WCIIPABJISIET 10 TPEOOBAHHUIO YUYHUTEIIS;, UMEET HEOOXOIUMBIC HAaBBIKK PabOThI C TprOOpamu,
YepTeKaMH, CXeMaMH U TpaduKaMH, COMYTCTBYIONIMMH OTBETY; 3allMCH, COMPOBOXKIAIOIIHEC
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.
OtmMmertka "'4" craBuTCS, €CITU YUCHHUK:
1) IMoka3pIBaeT 3HAHUS BCErO HM3YYEHHOrO MPOrpaMMHOrO Marepuana. JlaéT MONHBIA |
MIPABWJIBHBIN OTBET HA OCHOBE M3YYCHHBIX TCOPUH; HE3HAUNTEIIHHBIC OMTUOKHU U HEJTOUETHI IIPH
BOCTIPOM3BEICHUHN N3YUEHHOT'O MaTepHaa, OnpeesieHus MOHATUI Jall HeTOIHbIE, HeOOIbIlNe
HETOYHOCTH TIPY HCIIOJIb30BAHMHM HAyYHBIX TEPMHHOB WJIM B BBIBOJAX M OOOOIIECHUSX W3
HaONIOZICHUH W ONBITOB; MaTepuall  M3JlaraeT B ONPEACIICHHOW  JIOTUYECKOMN
MOCJICIOBATEIPHOCTH, MPHATOM JOIYCKAeT OJHY HErpyOyro OmMOKYy HWJIM HE Oojee IBYX
HEJI0OYETOB M MOXKET MX HCIPAaBUTh CAMOCTOSITEIIBHO MPHU TPeOOBAHWW WJIM MPU HEOONIBIION
MIOMOIIM TPETNOJIaBaTeNs; B OCHOBHOM YCBOWJ YYEOHBIN Marepual; MOJITBEP)KIAeT OTBET
KOHKPETHBIMU IIPUMEPaMH; MPABUIHLHO OTBEYAET Ha TOTOIHUTEIbHBIE BOMPOCH! YUUTEIS.
2) YMeeT caMOCTOSITEILHO BBIACISATH TJIaBHBIC IOJOKCHHS B HM3YYCHHOM Marepuaie; Ha
OCHOBaHMM (HakKTOB U MpUMEpoB  0000maTh, JAeJaTh BBIBOABI, YCTaHABIMUBATH
BHYTPHUIIPEIMETHBIC CBsI3H. [[pUMEHSITh MTOJTydeHHBIC 3HAHUSI HA TIPAKTHKE B BHIOM3MEHCHHOM
CUTyalliu, COOII0JIaTh OCHOBHBIE MpaBUia KYyJIbTYphl YCTHOM pedd M COMPOBOKIAIOIICH
MUCHEMEHHOMU, UCTIOIH30BaTh HAYYHBIC TCPMHUHBI,
3) He obmamaeT 10CTaTOYHBIM HABBIKOM PAaOOTHI CO CIIPABOYHOM JINTEPATypOH, YICOHUKOM,
MEPBOUCTOYHUKAMH (TIPAaBWJIBHO OpPUEHTHpYeTCs, HO paboTtaer memineHHo). Jlomyckaer
HerpyOble HapyIeHUs! IPpaBHil 0POPMIICHHUS TUCEMEHHBIX padoT.
Otmetka "'3" cTaBUTCS, €CIIM YUCHUK:
1. ycBOMI OCHOBHOE COJIep’KaHHWe Y4eOHOro Marepuaia, HWMeeT MpoOensl B YCBOSHUU
MaTepuraia, He MPEnsSTCTBYIONINE JaTbHEHIIIEMY YCBOCHHIOIIPOTPAMMHOTO MaTepHaIa;
2. MaTepuan u3liaraeT HeCUCTEeMaTU3UPOBAHHO, (parMEeHTapHO, HE BCET/Ia MOCIEeI0BATENIBHO;
3. TIOKa3bIBacT HEJOCTATOYHYIO CHOPMUPOBAHHOCTH OTICIHHBIX 3HAHUIA | YMEHHIA; BEIBOJIBI U
0000111eHUST apTYMEHTUPYET ¢1abo, T0MyCKaeT B HUX OIIHUOKH.
4. MOTyCTHIT OIMOKY U HETOYHOCTH B MCIIOJIb30BAaHUH HAYIHON TEPMUHOJIOTHH, OIIPEICTICHIS
MIOHSATHI J1a]l HEAOCTATOYHO YETKHUE;
5. He HCIOJIB30BaJl B KauyeCcTBE JOKA3aTeNhCTBA BEIBOJIBI M 0000IIEHHWS W3 HAOJIOJCHMIA,
($akTOB, OMBITOB WX JAOMYCTHI OMIUOKH TIPHU UX U3JTI0KEHUH;
6. HCIBITHIBACT 3aTPYAHCHHS B NMPUMEHEHUM 3HAHHWMA, HEOOXOIMMBIX JUISI PEIICHUs 3ajad
pa3IMYHBIX THIIOB, IPU OOBSICHEHHH KOHKPETHBIX SIBJICHUH HAOCHOBE TEOPHIl U 3aKOHOB, WIIH
B TIOJITBEPIK/ICHUN KOHKPETHBIX TIPUMEPOB MPAKTUICCKOTO MPUMEHEHHSI TCOPHIA;
7. OTBEYaeT HEMOJIHO Ha BOMPOCHI yduTends (ymyckas M OCHOBHOE), WJIU BOCIPOHW3BOIUT
COJIep)KaHWe TeKCcTa YydYeOHHWKA, HO HEJIOCTAaTOYHO TTOHUMAET OT/CIbHBIC ITOJOXKCHHUS,
HMMEIOIIME BaXKHOE 3HAUCHHE B 3TOM TEKCTE;
8) oOHapyKHBaeT HEJJOCTATOYHOE IIOHUMAHKE OTACIHHBIX TOJIOKEHUH TIPH BOCTIPOU3BEICHUN
TeKkcTa yueOHUKa (3amucei, IepBOMCTOYHUKOB) MJIM OTBEYACTHEIIOIIHO HA BOMPOCHI YUHTETIS,



JIOTTyCKasi OIHY-ABE TPYyObI€ OIIMOKH.

Otmetka "'2" cTaBUTCS, €CIIM YUCHUK:

1. He yCBOMII M HE PACKPBLI OCHOBHOE COJIEp)KaHuEe MaTepuaa;

2. He JlenaeT BBIBOJIOB M 0000IICHUH.

3. HE 3HAeT U He MOHUMAET 3HAUUTEIbHYIO0 UM OCHOBHYIO YacTh MPOTPaMMHOI0 MaTepualia B
npezenax MoCTaBICHHBIX BOIIPOCOB;

4. umu umeer cnabo chopMHUpOBaHHBIC W HEMOJHBIC 3HAHMUS U HE yMEET MPUMEHSTh UX K
PELICHUIO KOHKPETHBIX BOIPOCOB M 33/a4 110 00pasiLy;

5) wnu npu orBeTe (HA OJMH BOIMPOC) JOMYCKAeT Oosiee ABYX I'pyOBIX OMIMOOK, KOTOPHIE HE

MO>KET MCIIPABUTH JaXKe MPHU MMOMOIIU YIUTEIIS.

Kpurepun oneHuBaHusI NMUCbMEHHBIX PA0OT (npakmuueckue u 1a00pamopHvle padomut)

OrneHka CTaBUTCS Ha OCHOBAaHWUM HAONIONCHUS 32 y4allUMUCS M MHCBMEHHOTO OTYeTa 3a
paborty.
OtMeTKa «5»:
* paboTa BBINIOJIHEHA TIOJIHOCTHIO U ITPaBUJILHO, CCIaHbI IPABHIIbHBIC HAOIIOICHHS 1 BBIBOIBI;
* SKCIIEPUMEHT OCYIIECTBIICH I10 IIaHY C YY€TOM TEXHUKH O€30MACHOCTH U TPaBUI PAOOTHI ¢
BEIIECTBAMH U 00OPYI0OBAHUEM;
* MPOSIBJICHBI OPTaHU3AIIMOHHO-TPYAOBBIE YMEHHUS (TIOICP)KUBAIOTCS YUCTOTA pabodero Mecra
U MIOPAJIOK Ha CTOJIE, SKOHOMHO HUCIIOJIb3YIOTCS PEaKTUBBI).
OTMeTKa «4»:
* paboTa BBINOJHEHA MPABWIBHO, CHEJIaHbl MPaBUIbHBIC HAOIIOJACHUS W BBIBOJBI, HO IpH
9TOM JKCIIEPUMEHT IPOBEICH HE IMOJHOCTHIO WJIH JIONMYINICHBIHECYIIECTBEHHBIC OIIMOKH B
paboTe ¢ BeliecTBaMu U 000pyI0BaHUEM
OTMeTKAa «3»:
* paboTa BBINOJHEHA MPABUJIHHO HE MEHEE YeM HAMOJOBHHY WIIM JIOMYIIEHA CYIIeCTBEHHAas
omnoOKa B X0/I€ SKCIIEPUMEHTA, B O0BSICHEHUH, B 0)OPMIEHUHPAOOTHI, B COOJIIOIEHUH ITPaBUII
TEXHHUKHU 0€30MacHOCTH MpHU paboTe ¢ BElIeCTBAMH U 000pYIOBAaHUEM, KOTOPAsi HCTIPABISIETCS
10 TPEOOBAHUIO YUUTEIS.
OTMeTKa «2»:
* IOMYIIEHBI JIBe (M O0JIee) CYyIIeCTBEHHbBIE ONIMOKH B XOJI€ SKCIIEPUMEHTa, B OOBICHEHHH, B
opopmieHUH pabOThl, B COONIOJIGHUM TPaBUJI TEXHUKH OE30MacHOCTH TpH paboTe C
BEIIECTBAMH H OOOpYJIOBaHHWEM, KOTOpBIC YyYaIIMCS HE MOXKET HCIPaBUTh Jaxke II0
TpeOOBAHUIO YUUTEIS.

Ouyenka ymenuii pewiamsp IKCnepuMeHmaibHvle 3a0aiu

OtMmeTrka «5»:

* [JIaH PEIICHUs] COCTABJICH MPABUIIBHO;

* IPABIJIFHO OCYIIECTBIICH MOI00P XUMHUIECKHAX PEaKTUBOB U 000PYIOBAHUS;

* TaHO TOJIHOE OOBSICHEHUE U CIeNIaHbl BBIBOBI.

OtMmeTtka «4»:

* [JIaH PEIICHUs] COCTABIICH MPABUIIBHO;

* TPaBWJIBHO OCYIIECTBIIEH IMOAOOpP XMMHYECKHX PEaKTHBOM W OOOPYIOBAHHS, MPHU ITOM

JIOMYIIIEHO He 0oJiee IByX HECYIIECTBEHHBIX OIMOOK BOOBSICHEHUM U BBHIBOJIAX.

OrMmerka «3»:

* [JIaH PEIICHUs COCTABJICH MPABUIIBHO;

*IIPaBIJIEHO OCYIIECTBJICH MOJ00p XMMHUYECKUX PEaKTUBOB M 00OPYIOBaHHS, HO JOIMYyIEHA
CyIIECTBEHHAs OLIMOKA B 00BSICHEHUHU U BBIBOJIAX.
OtMmeTka «2»:

* TOMyIIEHBI J1Be (M Oosiee) omMOKY B IJIaHE PEIICHHs, B TOJI00pEe XUMHUUECKUX PEaKTUBOB U



000py10BaHus, B O0BSICHEHUH U BBIBOJIAX.

OuyeHnka ymeHuil peuiams pacuemuosle 3a0a4u

Otmerka «b»:

* B JIOTHYECKOM PACCYKJIEHWHW M PEIICHUH HET OIMMOOK, 3a7ada pericHa parioHAIbHBIM
CII0co00oM.

Otmerka «4»:

*B JIOTUYECKOM DPACCYKJICHWU M PEIICHUU HET CYIICCTBEHHBIX OIIMOOK, HO 3ajada perieHa

HepaImoOHAIBHBIM CITOCOOOM WIIH JIOMYIIEHO He 00Jiee NIBYXHECYIIECTBEHHBIX OITHOOK.

OTMeTKa «3»:

*B JIOTMYECKOM PACCYKICHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIICHA CYIIeCTBECHHAs

OImMOKa B MATEMAaTHYECKHUX PacyeTax.

OTMmeTKa «2»:

*MMEIOTCSI CYIIICCTBEHHBIE OIIMOKHU B JIOTHYECKOM PACCYXKJIEHUU U B PEIICHHUH.

OneHKa NMECbMEHHBIX KOHTPOJIbHBIX PadoT
Konumponsnvie pabomsl u3 nocoous oyeHUaOMcs CO2NACHO NPEOIONCEHHOU A6MOPOM WIKATbL
OUeHKU unu
Ormerka «5»:
*OTBET MOJHBIN U MPABWILHBIN, BO3MOKHA HECYIIIECTBCHHAS OIIIHOKA.
OrMmerka «4»:
*OTBET HETOJHBIM WK JIOMYIIEHO He 00JIee IBYX HECYIECTBEHHBIX ONIMOOK.
OTMmeTka «3»:
*paboTa BBIIIOJHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIICHA OJHA CYIIECTBEHHAs OIIUOKA U MPH
9TOM JIBE-TPH HECYIIECTBEHHBIC.
OTMeTKa «2»:
*paboTa BEITIOJTHEHA MEHBIIIEC YeM HATIOJIOBUHY WJTH COJICPIKUT HECKOJIBKO CYIIICCTBEHHBIX ONTHOOK.
Otmerka «1»:
*paboTa HE BHITIOJIHEHA.
[Tpu olieHKe BBIMOTHEHHUS TUCHMEHHOW KOHTPOJIBLHOU pabOTHI HEOOXOIUMO
YUUTHIBaTh TpeOOBaHUS eIUHOTO opdorpapuueckoro pexunma.OTMerka 3a
UTOTOBYIO KOHTPOJBHYIO PAaOOTy KOPPEKTHUPYET MPEALIECTBYIONIUE MpPU
BBICTABIICHUU OTMETKH 3a YCTBEPTh, MOJIYTOAHE, T0O]l. QUeHKa mecmoesvix
paoom.

TecTbl, cocToSIIME U3 TIATH BOITPOCOB MOKHO UCTIOIB30BATh ITOCIIC U3YUCHHS KaXKI0TO
matepuana (ypoka). Tect u3 10—15 BonmpocoB UCTIOIB3YETCS AN IEPUOTUIECKOTO KOHTPOIIS.
Tect n3 20—30 BOIIPOCOB HEOOXOAMMO HUCTIOIB30BATH JIJISI UTOTOBOT'O KOHTPOJISL.

[Tpu onleHMBaHUM UCTIONB3YETCS CIEMYIOIIAst IKaja: JIJIsl TeCTa U3 MATH BOIIPOCOB
* HET OIINOOK — OTMETKA «5»;

* 0JIHA OIIMOKA - OTMETKA «4»;

* JIBE OMINOKHA — OTMETKA «3%;

¢ 25—30 npaBUJIBHBIX OTBETOB — OTMETKA «5;

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

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

* MeHbIIIe 12 IpaBUITBHBIX OTBETOB — OTMETKA «2%.
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[Tpunoxenue 1



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Koutpoabhbie | - TIpakruyeckue u3yuyeHusi | oOpa3oBaTeiibHbIE
padoTbI padoThbI pecypesI
Beoanbii uHcTpyKTa:K 10 Th
1 [Ipeamer opraan4eckoi XumMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o K1accuPpUKaun
3 opraHvueckux semects. HomeHkiaTypa 1
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSIJL
5 Meran u 3TaH — npocTenIre 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — IpocTeiine 1
IIPEICTAaBUTENN aJIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
9 Hucrpykrax no Th 1




Ankanuensl. byranuen-1,3 u
MetunOytaauen-1,3. [lonydyenne
CHUHTETHYECKOT0 KayuyyKa U Pe3HHbI

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensl: 6eH30:1 U TOIyoJ. TOKCUYHOCTD
apeHOB

13 I'enernueckas CBSA3b yIiI€BOAOPOJOB,
IIPUHAIEKALUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

14 MIPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOOB:

15 MIPUPOIHBIN a3 U NOMYTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ POAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«YTneBoaopoab»

Hucrpykrax no Th

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaroMHsle CIUPTHI: 3TUIEHIIUKOIb U
TIINLEPUH

19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

20 Anbaeruabl: GopManbaerua u

areTanbaerug. AeTon




21

OnHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsI M YKCYCHAs

22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

23

CTeapI/IHOBaH " OJICMHOBAsA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICIIUX Kap6OHOBI>IX
KHCIIOT

24

Mpl1a KaK COJIX BBICHIMX Kap6OHOBbIX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

JXKupsl: ruaponu3, npuMeHeHuE,
OMoJIOTNYecKast POJIb KUPOB

27

VYTieBoibl: COCTaB, KiIacCU(pUKAIHSI.
Baxnerime npencTaBuTeNu: rioK03a,
¢bpykTo3a, caxaposa

28

Hucrpykrax no Th
Kpaxmai u nemirono3a Kak IpupoaHbie
MIOJIUMEPBHI

29

KonrtponbHas pabota no pasaeny
«Kucnopoaconepxaiine opraHuuecKue
COEIMHEHUS»

30

AMUWHBI: METHJIAMWH M aHUJIUH

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS




OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OCHOBHBIE METOABI CHUHTEC3a
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
[Inactmaccel, KaydyKkH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Beoaubii uHCcTpyKTa)K 10 Th
XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

Ilepuonnueckuii 3akoH u [leprnoanyeckas
CHCTEeMa XMMHUYECKHUX dnemMeHToB /. 1.
MeneneeBa, ux CBsI3b C COBPEMEHHOMU
TEOpPHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHHUM IO
rpyImiaM u nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux anemenToB .. Meneneena B
Pa3BUTHU HAYKU

CrpoeHue BemecTBa. XUMUUECKast CBsI3b, €€
BUJIbl; MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOMH
cBa3u. BogoponHas cBs3b

BajnieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX. HctunHBIC
" KOJUJIOUJHBIC paCTBOPHI. MaccoBas 1oist
BCIIICCTBA B paCTBOPC




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeuHeHni. [ eneTnueckas
CBSA3b HEOPraHUYECKUX BEUIECTB, PA3ITMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEAKLMIX

HucTpykTax no Th
Ckopoctb peakuuu. OOpaTUMble peaKIiy.
XHUMHUUYECKOE PAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peakium»

11

DnexTpoiauTHYecKas auccoruanus. [lonstue
0 BojiopoiHoM mokasarese (PH) pactBopa.
Peaxiiuu nonHoro oomena. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsiTre 006 3eKTpoIN3€e paciiiaBoB U
pacTBOpPOB COJEr

13

KonTponpHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMUW)

14

Mertainnbl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XMMHUYECKUX 3yemMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAIIJIOB




15

CrninaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HaIIpsKEHNUN METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX METAJIJIOB
(HaTpuii, KaNuii, KLU, MarHUH,
ATIOMUHUNA) U UX COCTUHEHUN

17

Hucrpykrax no Th
XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHHUH

18

XuMHYECKHE CBOMCTBA LIMHKA, JKejIe3a U UX
COETUHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertamib»"

20

HCMCTaJIJIBI, HUX ITIOJIOKCHUEC B
[lepuonnueckoi cucTeMe XUMHUYECKHUX
snemenToB /1. 1. MenzaeneeBa u 0COOCHHOCTH
CTPOEHHUSI ATOMOB

21

®u3nYECKUEe CBOMCTBA HEMETAILIOB.
AJUTOTpOTINS HEMETAJUIOB (HA TIpUMeEpe
KHCIIopoJia, cephl, hocdopa u yrieposaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COECIMHEHUN

23

XuMHUUYeCcKre CBOMCTBA a30Ta, pocodpa 1 ux
COE€IUHEHUN

24

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCTMHECHUN




26

O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHU 110
teMme «Hemeramner»y. BerauciaeHus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Hemeramnsl"»

28

Kontponbnas pabota nmo temam «MeTaiisi» u
«Hemertaiutb»

29

Hucrpykrax no Th
Heoprannueckue u OpraHm4ecKkue KUCIOTHI.
Heoprannueckuie u OpraHM4eCKUe OCHOBAHMS

30

AmMdoTepHbIe HeoOpraHU4eCcKHe u
opranuyeckue coequHenus. ['enernueckas
CBSI3b HEOPTAHWYECKUX U OPTAaHUYECKUX
BEIIIECTB

31

Poinb xumum B oOecrieueHU 3KOHOFH‘I€CKOI>1,
BHGPFGTHHCCKOﬁ U IHIIEBOM 6C3OH8.CHOCTI/I,
Pa3BUTHU MCIUTTUHBI

32

IIpencraBnenus o0 0OIMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO MOTy4YeHHUs
BaXHEUIIINX BEILECTB

33

YemoBek B MHPE BEIIECTB U MaTCpUAIOB

34

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO « IPODAY; AxuinonepHoe obiectBo «M31aTenbcTBo
«IIpocBenieHue»

» Xumus, 10-11 xnacesl/ Kypun A.A., AkimonepHoe o0miecTBo «31aTenscTBO
«IIpocBenieHue»

O.C. I'abpuensH yueoHuk «Xumus» 10 kimacc, Mocksa, «/Ipoda» 2014 r.

O.C. I'aOpuensH yueonuk «Xumus» 11 knacc, Mocksa, «/poda» 2013 r.

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
yueOHo-metoauyeckuii komruiekt: O. C. ['abpuensu «IIporpamMmma Kypca XuMuu aJis
8-11 kmaccoB 00111€00pa3oBaTENBHBIX YUPEKICHUI», MockBa, 3. «Ipoda» 2010r.

(ba3oBblli ypoBEHb, TPOPUIbHBIA YPOBEHb).

[Ma6puensn O.C. Xumus 10 kinace, Mocksa, «JIpoday. 2014 . [IpodunbHbIit

YpOBEHb. Y UEOHUK.

["abpuensn O.C., Octpoymona W.I'. Xumus. 10 k1. [IpodunbHbiil ypoBeHb:

Meroanueckoe mocooue. — M.: Jlpoda.

[Mabpuensn O. C., Octpoymona W.I'. HactonbHas kHura yuurens. Xumus. 10 k. -



M.: Jlpoda.

["abpuensn O.C., Octpoymona W.I'. Opranuueckas Xumusi B TeCTax, 3ajgadax,

ynpaxHeHusx. 10 k. — M.: [Ipoda.

Xumust 10 xi1.: KonTponbsHbie 1 ipoBepouHbie padboThl k yueoHuky O.C.

["abpuensina.

[Mabpuensn O.C., Pemeros I1,B., Octpoymos U.I'., Hukutiok A.M. I'oToBUMCS K

eIMHOMY TOCYAapCTBEHHOMY 3K3ameHy. —M.: Jlpoda.

[Mabpuensn O.C., OctpoymoB WN.I'. Xumus. Marepuaiibl 1151 TOATOTOBKH K
€IMHOMY TOCYAapCTBEHHOMY AK3aMEHY U BCTYMUTEIBHBIM SK3aMEHAM B BY3bl:

VYueb. [Tocobue, - M.: [Ipoda.

["a6puensa O.C., Octpoymona U.I'. Xumudeckuii SKCiepuMeHT B mikoie, 10 k. —

M.: Opoda.

O.C. I'abpuensn yueonuk «Xumus» 11 xkmacc, Mocksa, «/[poda» 2013r.

INabpuensn O.C., JIvicoa I'.I'. Xumus. 11 knacc. [Ipodunbusiii ypoBeHs. 2013.



["abpuensn O.C., JIeicoBa I'.I'., Begenckas A.I'. Knura nns yunrens. Xumus. 11

kiacc. B 24. Metoanueckoe nocoodue. 2015.

["abpuensn O.C., Octpoymos W.I'. O0miast xumMus B TecTax, 3agavax,

ynpaxHeHusx. 11 kimacc. Mocksa. Ipoda.2008.

Xumus. 11 knacc. KontpoiibHbie 1 ipoBepouHbie padoThl K yueonuky O.C.
["abpuensna, I'.I'. JIsicoBoi «Xumus. 11 knacc. [IpodunbHbiit ypoBeHbY.

O.C.I'abpuensn, I1.H.bepeskun, A.A. Ymakosa u ap. — Mocksa, Jlpoda. 2016.

["a6puensn O.C., Octpoymona U.I'. Xumudeckuii skcriepuMeHT B mikose. 11 kiacce

Mockaa. Jlpoda.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

O.C. I'abpuensa Xumus. 10-11 kiacc: 37eKTpoHHOE yueOHOE U3JaHuUE:
MyJIbTUMeUuHOE ipriiokeHue K yueOHuky O. C. ['aOpuensina. — Pexxum noctymna:

http://www.drofa.ru/catnews/dl/main/chemistry

[Mporpamma o xumuu. — Peskum poctyna: http://www.drofa.ru/for-

users/teacher/vertical/programms



Enunas xomnekius udpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

nocryma:http//school-collection.edy/ru

DJNeKTpOHHBIEC TPUIIOKEHUS K yueOHHKY. — Pexxum noctyma:

http//www.drofa/ru/cat/prodyct865/htm
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