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IHosicHuTeAbLHAA 3aNIHCKA

K padoueii mporpamme mno xumum 10 kiaace

Pabouas mporpamMma coctaBieHa B COOTBETCTBUHU C TOJIOKEHUSAMU:

@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 obpazoBanuu B Poccuiickoii
denepanuny;

®denepanbHOro 0a3uCHOro y4eOHOro IUIaHa, YTBEP)KACHHOTO MPHUKa30M MUHHUCTEpCTBa
obpazoBanus Poccuiickoit @eaepammu ot 09.03.2004 Ne 1312 (nanee — ®BYII-2004);

®denepa’ibHOr0 KOMIOHEHTAa T'OCYJApCTBEHHBIX OOpa30BaTENbHBIX CTaHJIAPTOB OOLIETOo
o0pa3oBaHus, yTBEPKICHHOTO IprKa3oM MunuctepcTBa oopazoBanus Poccuiickoit deneparun
or 05.03.2004 Ne 1089 «OO6 yTBepxaeHHM (eAepallbHOTO KOMIIOHEHTa TI'OCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB OCHOBHOTO 00ImIero oOpasoBanus» (nanee — ®BYII 2004) (as
VIII-IX kmaccoB);

[Nopsiaka opraHM3anyy ¥ OCYIIECTBICHUSI 00pa30BaTENbHON JEATEIHHOCTH 110 OCHOBHBIM
001eo0pa3oBaTesIbHBIM MporpaMMaM — 00pa3oBaTEIbHBIM MPOrpaMMaM OCHOBHOTO OOIIEro
o0pa3oBaHMs, YTBEPKACHHOTO NMpHKa3oM MUHHCTEpCcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepannn ot 30.08.2013 Ne 1015;

®denepanbHOTO MEepeuHss YYeOHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO IIPU peaiu3alun
HMEIOIINX FOCYAapCTBEHHYIO aKKPEIUTALMI0 00pa30BaTebHBIX MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHMs, YTBEPKACHHOTO MpHKazoM MUHHCTEpCcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepaunn ot 31.03.2014 Ne 253;

NEpeyHsi OpraHu3alii, OCYIIECTBISIIOIIUX BBIMYCK Y4e€OHBIX MOCOOM, KOTOpbIE
JIOMYCKAIOTCS K MCIIOJB30BaHUIO NIPU PeaIn3allii UMEIOIIUX IOCYIapCTBEHHYIO aKKpeIUTALHIO
o0pa30BaTeNbHbIX MPOrpPaMMbl OCHOBHOTO OOIIET0 OOpa30BaHUS, YTBEP)KICHHOI'O IMPUKA30M
MunucrepcTBa 06pazoBanus U Hayku Poccuiickoit deneparyu ot 09.06.2016 Ne 699;

CaHUTapHO-2MIUEMHOJIOTHIECKUX TPEOOBAaHMI K YCJIOBHSM W OpPTaHMU3ALUU OOyUYCHHS
B 0011e00pa3oBaTeNbHbIX YUPEXKACHUSAX, YTBEP)KICHHBIX MOCTaHOBJIEHHEM [ JaBHOro
rOCyJIapCTBEHHOTO caHUTapHOTo Bpaua Poccuiickoit deneparmu ot 29.12.2010 Ne 189 (nanee —
CanlluH 2.4.2.2821-10);

Pacnopsoxenust Komurera mo o6pazoBanuio ot 21.03.2018 Ne 810-p «O dopmupoBanuu
KaJICHJapHOro y4eOHOro rpauka rocyJapCTBEHHBIX OOpa30BaTENbHBIX ydpexaeHUH CaHKT-
[letepOypra, peanu3ylomMX OCHOBHBIE oO0IIeoOpa3oBarenbHble mporpamMmel, B 2018/2019
y4eOHOM TOTy»;

Pacnopsoxenust Komurera mo o6pazoBanuio ot 21.03.2018 Ne 811-p «O dopmupoBanuu
yU4eOHBIX IUIAHOB  TOCYJApCTBEHHBIX oOpa3oBaTenbHbIX YyupexaeHuil Caskr-IletepOypra,
peanu3yomux OCHOBHBIE 0011e00pa3oBaTenbHbIe porpaMMel, B 2018/2019 yuebuom romay»;
Jlannass pabouass mporpamma rmo xuMuu s 10 K1accoB cocTaBieHa Ha OCHOBE MPOTPAMMBI
Kypca xumuu s 8§ — 11 xiaccoB obmieoOpazoBatenbHbXx yupexaenuil. I.E Pynsutuc,
O.I".®enpaman, ob61eoOpa3zoBaTeIbHbIN ypoBeHb B cooTBeTCTBUHU ¢ DI'OC.

Januplii y4eOHBIH TpeaMeT Hu3ydaercss B KoiuyecTBe 34 y4eOHBIX 4YacOB COIJIACHO
nporpamme (rmporpamma Kypca Xumun 1 8 — 11 kimaccoB 0011e00pa3oBaTeNIbHBIX YUPESHKICHHM.
Pymsutuc K.P. — M.: [Ipoda, 2020. — 78, [2]c.). PabGoueii mporpammoil mpemaycMOTPEHO
MpoBeAicHUE 4 KOHTPOJIBHBIX U 2 TIPAKTUYECKHUX PadoT.

1. U3ydenne xumuu Ha 0a30BOM YpPOBHE CpeIHEro (IMOJIHOTO) o0mero ooOpa3oBaHUs
HaIpaBJICHO Ha JOCTHKCHUE CIEAYIOUINX Yeell:

. OCBOCHHE 3HAHMH O XMMUYECKON COCTABJIAIOLIEH €CTECTBEHHOHAYYHOW KAPTHUHBI MUDAa,
BKHEHIINX XUMUYECCKUX MOHATHX, 3aKOHAX U TEOPUSIX;
. OBJIa/lecHHe YMEHUSIMH TIPUMEHSTD MOJIy4eHHBIC 3HAHUS 111 OOBSICHEHUST pa3HOOOpa3HBIX

XUMHYECKHUX SIBJICHUM W CBOMCTB BCIICCTB, OUCHKH POJIM XUMHUH B Pa3BUTHU COBPEMCHHBIX
TEXHOJIOTHI U MOJIYUCHHUH HOBBIX MaTCpHUAIOB;

* PAa3BUTHE ITO3HABATCIbHBIX MHTCPCCOB U HHTCIICKTYAJIbHBIX CIOCOOHOCTEH B mponecce
CaMOCTOATCIBbHOI'O HpHOGpeTGHHH XUMHUYECKUX 3HAHUM C HCIOJb30BaHUEM Pa3JINYHBIX

NCTOYHHUKOB I/IH&OFBMZLI%I/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX,
OOKYMEHT MOAMNCAH 3JIEKTPOHH ANMNCbIO
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¢ BOCIIMTaAHUE y6€)KI[CHHOCTI/I B IIO3UTHUBHOU pojin XUMHHU B KHU3HU COBPECMCHHOI'O
oOmiecTBa, HEOOXOAUMOCTH XUMHUYECKH T'PAMOTHOTO OTHOIICHHS K CBOEMY 30pPOBBIO U
OKpYXaIoIEH cpeae;

. NpUMeHeHHe MOJTYy4YeHHbIX 3HAHUI U YMeHH# J1si 0€30MacHOTO UCIIOJIb30BAHUS BEIIECTB
U MaTcpuajioB B 6I)ITy, CETBCKOM XO3SHCTBE M Ha MMPOU3BOACTBE, PCHICHUA MPAKTHUICCKUX
3aa4 B MOBCEIHEBHOW XU3HU, MPEAYNPEKICHUS SBICHHUM, HAHOCSIIUX BpEJ 3J0POBBIO
YeJI0BEKa U OKPY Kalollel cperie.

B aBTOpCKYyI0 MporpaMmy BHECEHBI CIAEAYIOIINE H3MEHEHMUS:

1.  VYBenuueHO YHCIIO YACOB HA U3YUYCHHE TEM:

- No 2 «YrneBoiopo/ibl ¥ MX IPUPOIHBIE UCTOUYHUKW» A0 10 yacoB BMecCTO §;

- Ne 3 «Kucnopoacoaep:xaiiue COEAMHEHUSI U UX HAXO0XKACHHE B )KMBOM mpupoae» Ao 11

gacoB BMecTO 10, Tak KaKk 3TH TEMBI SBISIOTCS HanOoJiee BAXKHBIMU B KypCe OPraHUYECKOM

XUMHH.

2. VYMEHBIIECHO YKCIIO YaCOB HA U3YUYCHUE TEM:

- No 4 «A3zorcoaep)Kalue OpraHUYECKHE COCIMHEHUS M WX HAXO0XKACHHE B >KUBOM

MIPUPOJIE» 10 5 BMECTO 6 4acoB 3a CUeT UCKItoueHUs pasnena «HyKienHOBbIe KHCIOThDY,

TaKk Kak 9TOT paslien OTCyTcTByeT B OO0s3aTeIbHOM MHHUMYME COJEP>KaHUS OCHOBHBIX

00pa30BaTeNbHBIX TPOrPaMM;

- No 5 «buosnorndecku akTHBHBbIE OpraHMYECKHE COSAMHEHHUS» A0 2 4acoB BMECTO 4, Tak

Kak 3Ta TemMa B OO0s3aTeIbHOM MUHUMYME COJIEpKaHUs TPOIKUCaHa KYpCUBOM, a 3HAYUT,

He BHeceHa B TpeOoBaHUS K YPOBHIO IOJTOTOBKU BBIMTYCKHHUKOB.

- Ne 6 «MckyccTBEHHBIE M CHHTETUUECKHE OPraHMYECKUE COSTUHEHHUs» ¢ 3 4acoB 70 2 3a

cuet uckimoueHus [Ipaktuueckoir padbotsl Ne 2 «Pacmo3naBanue miacTMacc U BOJIOKOHY,

TaK KaK 4YacTh JaHHOW paboThl, a MMEHHO «OTHOIIEHHE IJIACTMACC M BOJIOKOH K

TOPEHHIO» MOXKET OBITh BBIMOHEHA KaK JIOMAIIIHAS [TpaKTU4ecKas padboTa.

3. W3 aBTOpCKO# MpOrpaMMBbl UCKITIOYEHBI HEKOTOPBIE JEMOHCTPAIIMOHHBIE U TaOOpaTOpHbBIE
OTBITHI W3-3a HEJAOCTAaTKa BPEMEHM Ha MX BBITIOJIHEHHE TpH | yace B HENEN0, TaK Kak
aBTOpCKas Iporpamma npegycmaTtpuBaet 1 / 2 yaca B HeZleIo.

Jlannass pabGovass mporpaMma MOXKET OBITh peaTru30BaHa NP MCTIOJIB30BAHUH
TPAIUIIMOHHON TEXHOJOTHMM OOydYeHHs, a TakkKe DIEMEHTOB JPYTUX COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, TMepeoBbIX (OPM H METOAOB OOydYeHHs, TaKuX Kak
pasBuBaromiee o0ydeHHEe, KOMIIBIOTEPHBIC TEXHOJIOTUH, TECTOBBIA KOHTPOIb 3HAHUN U Jp. B
3aBUCUMOCTH OT CKJIOHHOCTEH, IMOTPEOHOCTEH, BO3MOXKHOCTEH W CIIOCOOHOCTEH KaXKI0TO
KOHKPETHOI0 KJjacca.

2. BocniuraTe/ibHbIE 3a1a491:

® BOCNIMTAHUE OTHOILEHUS K XMMHMU KaK K OZHOMY M3 (PYHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY OO0II€YeIOBEUECKON KYIbTYPHI;

® [puMeHEHHe TNOJYYEeHHBbIX 3HAHWUHA M YMeHMH 171 Oe30MacHOr0 HCIOJIb30BaHHA
BELIECTB M MaTepHaioB B OBITY, CEJIbCKOM XO3SIIICTBE M Ha TNPOU3BOJACTBE, pELICHUS
IIPAaKTUYECKUX 3a7ad B IOBCEIHEBHOW >KM3HM, NPELYNPEXKACHUS SBICHUM, HAHOCALIMX BpPEX
3I0POBBIO YEIIOBEKA U OKPY KAIOILIEH Cpelie.
3. TpeGoBaHus K 3HAHUSIM y4aIIMXCH:

B TloypouHoMm mranupoBanuu B rpade «l3ydaembie BOMPOCHD KYpPCHBOM BbljeJIeH
MaTepuall, KOTOPBIN MOJIeKUT U3yUEHHIO, HO HE BKJIIOUEH B TpeOoBaHus K YPOBHIO OJTOTOBKU
BBIITY CKHUKOB.

KoHkpeTHble TpeOOBaHUS K YpPOBHIO MOATOTOBKU BBIMNYCKHUKOB  ONpPEIENICHbI s
Ka)kJI0r0 ypoKa M BKJIIO4YeHbI B [loypouHOe 1iaHupoBaHue.

B pe3ynomame usyuenus xumuu Ha 6a3080M ypoHe YUEHUK O0IHCEH

AOKYMEHT ﬂgmw%wa%OﬂﬂMCb}O
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. 6adicHelue Xumuieckue nOHAMUA: BEIECTBO, XUMUUYECKUI DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTENIbHBIE AaTOMHAsi W MOJIEKYJIIpHas MacChl, HOH, aJJIOTPONMs, H30TOIBI,
XUMHYECKasi CBSI3b, AJIEKTPOOTPULIATEIBLHOCTh, BAaJEHTHOCTb, CTENEHb OKHUCIIEHHUS, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00beM, BELIECTBA MOJEKYJISPHOTO M HEMOJEKYJSPHOTO
CTPOEHUSI, PAaCTBOPHI, BJIEKTPOIUT U HEIIEKTPOJUT, SJIEKTPOIUTHUYECKAs TUCCOLMAINS,
OKHCIIUTEIb W BOCCTAHOBUTEIb, OKHCICHME M BOCCTAHOBJIEHME, TEIUIOBOH 3ddext
peakuuu, CKOpPOCTh XHMHUYECKOM peakIuH, KaTaliu3, XHUMHUYECKOE paBHOBECHE,
yIJIEpOIHBIN CKelleT, (PyHKIMOHAIbHAs TPYyIIa, H30MEpHsl, TOMOJIOTHS;

. OCHOBHblEe 3AKOHbl XUMUU: COXPAHEHUS MACChl BEIECTB, IMOCTOSHCTBA COCTaBa,
MEPUOIUYECKUI 3aKOH;

L] OCHO6HbBlE meopuu XxXumuu. XHUMHYCCKOM CBsI3H, BHCKTPOHHTHHGCKOfI JUucconmanuu,
CTPOCHUS OPraHUYICCKUX COGHHHeHHﬁ;

. sajicHelluue eeuyecmea U Mamepuanvl: OCHOBHBIE METAJUTBI M CIUIABbI; CEpHasi, COJNsHa,
a30THasg M YKCyCHasi KHUCJIOTHI; WIEJIOYH, aMMHAK, MUHEpaJbHbIE YIOOpEHHUS, METaH,
STHJICH, AaleTHIeH, OCH30J], ATaHO], J>KUPBI, MbLIA, TIIOKO3a, caxapo3a, Kpaxmal,
KJIeTYaTKa, OCJIKU, UICKYCCTBEHHBIEC M CHHTETUYECKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

yMeTh

. Ha3pléamp  W3YUYCHHBIE BEIIECTBA MO  «TPUBHAIBHON» WIH  MEXAyHapOIHOU
HOMEHKJIATypE;

. onpedenams: BAICHTHOCTb U CTENEHb OKHUCICHHUS XUMHUYECKUX JJIEMEHTOB, THUI

XUMHUUYECKOM CBSI3U B COCAUHCHUAX, 3apsd MOHA, XapaKTEp CPCIAbl B BOAHBIX PACTBOpAX
HCOPTaHNUYCCKUX COGI[I/IHGHHfl, OKHCJIMTECIIb U BOCCTAHOBUTCIIb, MPUHAJIC)KHOCTh BCUICCTB
K Ppa3JIMYHBbIM KJIaCCaM OPraHUYCCKHUX COCI[I/IHGHI/II\/‘I;

. Xapakmepu3oeamsp: >JIEMEHTHl MabIX MEPUOAOB MO MX MOJIOKEHHUIO B MEPUOAMYECKOMN
cucreme JI.M.MenneneeBa; oOmmue XHMHYECKHE CBOMCTBA METANIOB, HEMETAJIOB,
OCHOBHBIX KIJIACCOB HEOPTaHWYECKUX M OPraHUYeCKUX COCAMHEHUH; CTPOEHUE U
XUMHUYECKUE CBOUCTBA HN3YYCHHBIX OPraHUYCCKUX COGI[PIHGHI/Iﬁ;

. 00bACHAMY: 3aBUCHUMOCTb CBOMCTB BEILECTB OT HX COCTAaBa U CTPOCHUS; HPHUPOAY
XUMUYECKOW CBsI3W (MOHHOM, KOBAJCHTHOM, METAJUTMYECKOH), 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKON peakuy U MOJ0KEHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX (PAKTOPOB;

L4 6bINOJIHAMDb XUuMuuecKkuil IKcnepumernm 1o pacrno3HaBaHUIO BaXKHEHMIITHX
HEOPTaHNUYCCKUX U OPTraHNYCCKUX BCIICCTB,

. np0o60Oums CaMOCTOSITEITBHBIA TMOWCK XUMHYECKOW HH(OpPMAIMK C WCIOJIb30BaHUEM
PA3JIMIHBIX MCTOYHUKOB (HaquO-HOHYHHpHBIX I/I3,Z[aHI/II71, KOMIIBIOTCPHBIX 633 JaHHBIX,
pecypcoB HHTEpHeTa); HCMOIB30BaTh KOMIBIOTEPHBIE TEXHOJOTUU Il O0OpabOTKH |
nepeaayy XUMHUYECKOW HHPOPMALIUH U €€ MPEICTaBICHHUs B Pa3INYHbIX (hopMax;

HCMO0Jb30BATHh NPUOOpPETeHHbIE 3HAHUSA U YMEHUSI B MPAKTHYECKOH 1eATeJJbHOCTH U
MOBCEAHEBHOM KU3HH [JIS:

. 00BSICHEHUS! XUMHUECKUX SIBJICHUHN, TPOUCXOASAIINX B IPUPOJIE, OBITY U Ha MIPOU3BO/ICTBE;
° OnpeaAcCICHUA BO3MOKHOCTU IMPOTCKAHUA XHMHUCCKUX HpeBpaH_[eHI/II\/'I B Pa3IMYHbIX
YCIIOBHSIX M OIICHKH UX TIOCJICIICTBHIA;
. 9KOJIOTUYECKH TPAMOTHOTO TIOBEICHUS B OKPYIKAIOIIEH cpejie;
. OILICHKY BIIMSTHUSI XMMHYECKOTO 3arpsi3HEHHS OKPYIKAIOIIeH cpe/ibl Ha OpraHu3M Ye0BeKa
U IPYTUE€ )KUBBIE OPraHU3MBI;
J 0e30macHOro oOpamieHus ¢ TOPIOYMMH M TOKCHYHBIMH BEILECTBAMHM, J1a0OpaTOPHBIM
000pyI0BaHHEM;
[ ] anFﬁTﬂRﬂPHT/Tq pﬂ("T‘Rnan QHEQHHOI\/’T R'nnupn"rpm[mn B ﬁI\T’T‘y U _HAa npnn’znnn(‘"rne;
[OKYMEHT MOZAMUCAH 3MIEKTPOHHOW MOAMNMCHIO
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o KPUTUYECKOW OIEHKH JOCTOBEPHOCTH XMMHYECKOW WHGOpMAIUU, TOCTYMAINIeH u3
Pa3HbIX HICTOYHUKOB.

4. Y4eOHBIIi IJIAH.
Bceero: 34 gaca
34 yueOHble HEIeTH
1 yac B HEJECITIO

B cucreme ecrecTBEHHO- HaydyHOro o0Opa3oBaHMs XHUMHS Kak Yy4YeOHBIH TpeaMer
3aHMMaeT Ba)XHOE MECTO B MO3HAHUU 3aKOHOB MPHUPOIBI, B MaTepUATbHON KH3HU OOIIECTBA.
XuMmusl Kak y4eOHBIH TpeMET BHOCHT CYIIECTBEHHBIH BKJIAJ B HAyYHOE MHPOIIOHMMAaHHUE, B
BOCTIMTAHUE U PAa3BUTHE yYalTUXCA.

Pabouas mporpamma o XMMUHU COCTaBIICHAa B COOTBETCTBHUH C:

1. 3akonom “O6 obpazoBanuu B Poccuiickoit denepanum» (IIpunsar 'ocynapcTBenHoM
Hywmoii 21 nexabps 2012r., onooper CoBerom Denepanuu 26 gexadps 2012 1.);

2. Tlpuxa3zom MunucrepctBa oOpasoBanus u Hayku P® ot 17.12.2010r. Ne 1897 «O06
YTBEp)KIEHHH (heZepalbHOTO TOCYIApPCTBEHHOTO 00pa30BaTENBFHOIO CTaHJApTa OCHOBHOTO H
o011ero 00pa3oBaHUs»;

3. Ilpukazom MunuctepctBa oOpa3oBaHusi M Hayku Poccuiickoit ®Depepanuu OT
09.03.2004 roma Ne 1312 «®enepanbHblil 0a3uCHBIA yueOHbIM MaH U NMpPUMEpHbIE y4yeOHbIE
IUTaHBl JIUIT  00IIeoOpa3oBaTeNbHBIX yupexkaeHuid P®, peamusyommx mporpaMMmy OOIIero
o0pa3oBaHU;

4. IlocranoBneHueMm [7aBHOro rocynapCTBEHHOI'O CaHHUTapHOro Bpauya Poccuiickoii
@eneparun ot 29.12.2010 Ne 189 «O6 ytBepxnenun CaunlluH 2.4.2.2821-10 «CanutapHo-
SMHUIEMHUOJIOTHYECKHEe  TpeOOBaHMA K  YCJIOBUSIM W OpraHu3aluu  OOy4YeHus B
00111e00pa30BaTEIbHBIX YUPEKIACHUIX),

5. Tlpukazom MunucrepcTtBa obpa3oBanuss U Hayku Poccuiickoit @enepauuu ot 31
mapta 2014 r. Ne 253 «O0 yTBepx)aeHuu (penepaibHbIX MepeuyHel YueOHUKOB, PEKOMEH/TyEeMbIX
K HCIIOJNB30BAaHMIO TPU  peaAIM3allMd  UMEIOIIMX  TOCYAAPCTBEHHYIO  aKKpEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
o0pa3oBaHUY;

6 IlpumepHOIi TporpaMMbl OCHOBHOTO 00Imiero oopazoBanusi, BectHuk o6pazoBanus Ne
3, 2006, IIpocsenienue;

7. llpukazoM nemapTaMeHTa OOpa30BaHUs, KYJbTYPhl M MOJIOAEKHOW TOJUTHUKH
benroponckoit obmactu ot 23.03.2010 Ne 819 «OO6 yTBep»KACHUHU TMOJOXKEHUS O paboueit
nmporpaMMe y4eOHBIX KYpCOB, MPEAMETOB, AWCIHUIUIMH (MOIysei) oObrieo0pa3oBaTeabHbIX
YUPEKICHUN;

8. Ilporpammbl st oOmieoOpa3oBaTeNbHBIX yupexaeHuid. Xumusa. 8-9 wmaccer, 10-11
Kimaccel K yueOHuky aBTopoB [.E  Pymuruc, ®.I .dDenpaman o01meoOpazoBaTeabHBIX
yupexaeHui (6a3oBsiii ypoeHs). CoctaButenb nporpammsl ['apa H.H.

3a ocHOBY paboueil mporpamMMbl B3fTa IMporpamma Kypca xumuu it 8-11 kmaccoB
obmeobpazoBatenbHbIX yupexkaenuid (aBrop H.H.Iapa), pexomengoBanHas JlemapramMmeHTOM
00pa3oBaTeNbHBIX MPOrPaMM M CTaHIAPTOB 001Iero oopa3zoBaHuss MHUHUCTEPCTBA 00Opa30BaHUs
P®, onybnukoBannas m3gatenbctBoM «lIpocsemenue» B 2008 rogy (I'apa H.H. IIporpammsr
o0meo0pa3oBarenbHbIX yupexacauii. Xumus.- M.: [Ipocsemenune, 2008. -54c¢.).

PabGouas mporpamMma opueHTHpOBaHa Ha HWCIONb30BaHue ydeOHukKa: Pymsutuc I.E.
®enpaman O.I" Xumust: Opranuueckas Xxumust: yueOHuk 1t 10 k1. o01eodpa3oBaTenbHbIX
yupexaenuit/ I'.E Pymsutuc, @.I' ®enpaman.- 16-e uza., uctp. - M.: [Ipocsemenue, 2020.-
176¢., CornacHo aeiictBytomemy basucnomy yueOHOMY mitaHy pabodas mporpamma ais 10
KJIacca paccuuTaHa Ha 35 4acoB, U3 pacueTa - 1 yueOHBIi yac B HeJIeI0, KOHTPOJIBHBIX padoT -
2 yaca, IpakTU4ecKux pabot — 3 yaca.
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B paGoueit mporpamme HaluIM OTPa)KEHWE L€ U 3aJa4d M3YYCHHUS] XUMUU Ha CTYIICHU
OCHOBHOT'0 0011iero o0pazoBaHMs. JTa MporpamMma peKOMEHIYeTCsl LIKOJbHUKaM, KOTOpbIE K
10 xnaccy He BbIOpasid CBOIO OyAyIIyIO CIIELUATbHOCTh, CBSI3aHHYIO C XuMuen. JlaHHbII Kypc
ydamecss M3ydaroT Iocje Kypca XMMHUHM JUis 8—9 KJIaccoB, I/i€ OHM MO3HAKOMWIIHCH C
BOXHEHUIITUMHA XUMHWYSCKUMU MOHATHUAMHU, HCOPraHMYCCKMMU W OPraHUYCCKMMH BCUICCTBAMU,
MPUMEHSEMBIMH B TIPOMBIIIJICHHOCTH U B TOBCEAHEBHOM JKU3HH.

Xumusi Kak y4eOHBIN MpeAMET BHOCUT CYIICCTBEHHBIM BKJIaJ B HAyYHOE MUPOIIOHUMAHHE, B
BOCIIHTAHHE W Pa3BUTHE YYAlIMXCS; NMPU3BAHA BOOPYKUTH YYAIIMXCS OCHOBAMU XHMHYECKHX
3HAHWWA, HEOOXOMUMBIX IS TOBCEAHCBHOW JKWU3HM, 3aJIOKUT (DYHAAMEHT JUIsl JajdbHEHIIero
COBEPIICHCTBOBAHMS XMMUYECKUX 3HAHUH KaK B CTapIIMX KiIaccax, TaK M B JPYTHX y4eOHBIX
3aBEJICHUAX, a TAK)KE MPABUIHHO COPHEHTUPOBATH IMOBEACHUE YUAIIUXCS B OKPYIKAIOIIEH cpeie.
VYuyamuecs noay4aroT CBEACHUS O KOHKPETHBIX MEpax I0 3allUTe OKPY>KaIOLIEeH Cpebl.

B sTroM HampaBieHHM NpUOpPUTETAMM JUIsl Y4EOHOro mpeamera «XHMHsS» Ha CTYHNEHHU
OCHOBHOT'O 00111eT0 00pa30BaHuUs SBIISIOTCS: UCTIOJIB30BAHUE IS TO3HAHHS OKPYIKAIOLIETO MHpa
pa3NUYHBIX METOAOB (HAONIOACHWS, W3MEPEHHS, ONBITHI, OSKCIIEPUMEHT); IPOBEICHHE
NPaKTHYECKUX W JIA0OpaTOpHBIX Pa0OT, HECIOXKHBIX OKCIEPHUMEHTOB W ONHCAaHHE HX
pe3yabTaToOB;  COOJIIOJICHHME HOPM U TPaBWI TOBEACHUS B XMMHUYECKUX JIA0OpaTOpHsiX, B
OKpY Karollel cperie, a TakxKe MpaBUII 3JJ0pOBOTO 00pa3a )KU3HHU.

[Iporpamma kypca xmmum aiast 10 kmacca cpenHed o0meoOpa3oBaTEIbHON IIKOIIBL,
MOCTPOEHA HAa OCHOBE JIMHEHHON KOHLENIMU LIKOJBHOTO XMMHYECKOTO O00pa30BaHUS. B
paboueii mporpaMMe HallUTH OTPaKCHHE IEJIM U 3a1a41 U3YyUYEHHUS XUMUU Ha CTYTIEHU OCHOBHOTO
o01ero oOpa3oBaHMs, B HEHl Tak K€ 3aJI0’KEHBI MPEyCMOTPEHHBIE CTAaHIAPTOM BO3MOXKHOCTH
(dhopMUpOBaHHS y YYaIIUXCS OOMIEYyYeOHBIX YMEHHN W HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB
JEATEILHOCTH M KITFOUEBBIX KOMITETCHIIHIH.

N3yuyenne XuMuUM B OCHOBHOII 1IK0JIe HATIPABJIEHO HA I0CTHKEHHE
cJIeYIOIIUX 1eJieil U 3a/1a4:

1) Ha ocBOEHME 3HAHUI O XUMUYECKOM COCTABIISIIOIIEH ECTECTBEHHO-HAYUYHOW KapTUHBI MUPA,
0 BaXHEHUIIMX XUMHUYECKUX MOHATHUAX, 3aKOHAX U TEOPHSIX;

2) Ha OBJAJCHUE YMEHUSMHU TPUMEHATH T[IOJyYE€HHbIC 3HAHUSA [ OOBSCHEHHUS
pa3HOOOpa3HbIX XMMUYECKHX SIBJICHUI U CBOMCTB BEILECTB, /Ul OLIEHKU POJIM XUMUU B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTMH u MIOJIy4EHUU HOBBIX MaTepHaloB;

3) Ha pa3BUTHE MO3HABATENIBHBIX UHTEPECOB U MHTEIUIEKTyalIbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITENIFHOTO TPUOOPETEHUs] XUMHUYECKUX 3HAHUM C HCIOJIb30BAaHHEM PAa3JIMYHBIX
HCTOYHHUKOB MH(OPMALIUH, B TOM YHUCJIE KOMIIBIOTEPHBIX;

4) Ha BoOcIUTaHHWE YOEXKJIECHHOCTH B TIO3UTUBHOW POJIU XMMHUU B KH3HH COBPEMEHHOTO
o0miecTBa, HEOOXOAMMOCTH XMMHMYECKHM TIPAMOTHOTO OTHOLIEHHS K CBOEMY 370POBBIO U
OKpYKarollel cpere;

5) oBnasieHuEe METOJAMHU HAyYHOIO MO3HAHMA Ul OOBSICHEHUS XMMUYECKMX  SIBICHUH U
CBOMCTB BEIIECTB, OLIEHKU POJIM XMMHUU B PA3BUTUHU COBPEMEHHBIX TEXHOJOTMH WM MOJYyYEHUU
HOBBIX MaTE€pHAJIOB;

6) Ha IpUMEHEHHE TIOTYYCHHBIX 3HAHUN M YMEHUH /17151 0€301acCHOTO UCTIOIb30BaHUS
BEIIECTB U MaTEPUAIIOB B OBITY, CEIbCKOM XO3SIICTBE U Ha IPOU3BOJICTBE, IJIsl PELICHUS
MIPaKTUYECKUX 3a]a4 B IOBCEAHEBHOM XKU3HU, ISl IPEAYIIPEKACHUS SIBICHUN, HAHOCALINX BPEJ
3JI0POBBIO YEJIOBEKA U OKPY KaIoLIeH cpene;

7) XxumMu4eckoe o0pa3zoBaHnue HEOOXOJUMO TAKXKE JIJIsl CO3AAHUS Y MIKOJIBHUKA OTYETIUBBIX
MIPEJCTABICHUNA O POJIM XMMUU B PEIIEHUH SKOJIOTHYECKUX, ChIPHEBBIX, 3HEPreTHUECKUX,
MIPOIOBOJILCTBEHHBIX, MEUIIMHCKUX MTPOOJIEM YEIIOBEUECTBA.

Paboyas nmporpamma npemycmaTpuBaeT GOpMUpPOBAHUE Y yUaAIIUXCs 00IEeydeOHbIX YMEHUN U
HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACATEIBHOCTH U KIIFOUEBBIX KOMIETECHIIUH.
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B sTOM HanpaBneHuu npuopuTeTaMu JIjisi y4eOHOTO MpeaMeTa « XuMHUs» B CTapIIIei 1MIKoJie Ha
0a30BOM YPOBHE SIBJISIOTCS: YMEHUE CaMOCTOSITENIbHO U MOTUBUPOBAHHO OPTraHU30BBIBATH CBOIO
MO3HABATENBHYIO ACATEIBHOCTH (OT MOCTAHOBKM ILIENH JO TOJYYEHUS] M OLICHKH pe3yibTaTa);
WCIOJIb30BAaHHUE DJIEMEHTOB MPUYMHHO-CIEJCTBEHHOTO U  CTPYKTYPHO-(YHKIIMOHATHHOTO
aHaJIn3a; OMPEJIETICHUE CYITHOCTHBIX XapaKTEPUCTUK M3Yy4yaeMOro oObeKTa; YMEHUE Pa3BEPHYTO
00OCHOBBIBATh CYXKJICHHUS, aBaTh OMpENEICHHs, TPUBOAUTh JOKAa3aTeIbCTBA; BBHIMOIHEHHUE B
MPAKTUYECKOM JIESITEIIbHOCTH YW B TOBCEJIHEBHOW JKM3HU HSKOJIOTHUYECKUX TpeOOBaHUIA,
WCIOJIb30BaHNE MYJIbTUMEIUWHBIX PECYpCOB U KOMIBIOTEPHBIX TEXHOJOTHUH IJsi 00paboTKH,
nepenayy, CUCTeMaTu3anud WH(pOpMaIuu, co3laHus 0a3 JNaHHBIX, MPE3CHTAIMH PE3yIbTaTOB
M03HABATEJIbHOW U MPAKTUYECKOU JEATEIbHOCTH.

Benymuiast pons B packpbeITHH coAepkaHus Kypca xumuu 10 Kiacca TpUHAIICKUT TEOPUU
CTPOEHHUSI OPraHMYECKUX COCAMHEHUM, B3aUMHOTO BIIMSHHUS aTOMOB JpYr Ha Jpyra, Kak
HamOojee OOMMM HAyYHBIM OCHOBaM XHMHH.B JaHHOM Kypce CHCTEMaTH3UPYIOTCS,
00001at0TCs W YrayONsIOTCSl 3HAHHUS O PaHEee M3YYEHHBIX TEOPHSIX M 3aKOHAX XUMHYECKOU
HayKd, XMMHYECKHX Ipoleccax M MPOU3BOJACTBAX. B 3TOM ydanuMmcs mOMOTArOT pa3iIndHbIe
HarJsgHble CXEMbl W TaONUIbI, KOTOPHIE TMO3BOJSIOT BBIACTUTH CaMO€ TJIABHOE, Camoe
cymectBeHHoe.CoepKaHue dATUX  Pa3lIeJIOB XUMUU  PACKphIBA€TCS BO  B3aWMOCBSI3U
OpraHMYECKUX M Heopranmdyeckux BemecTB. Oco0oe BHHUMaHHE YACIEHO XUMHUYECKOMY
HKCHEPUMEHTY, KOTOPBIH SIBIISIETCSI OCHOBOU (DOPMUPOBAHHS TEOPETUUCCKIX 3HAHHM.

Pesynbrarel u3yuenuss kypca «Opranuueckas xumus» B 10 Kimacce MOJHOCTBIO
COOTBETCTBYIOT CTaHAApPTy. TpeOOBaHUS HANpaBiI€Hbl HAa  peaJH3alMI0 JAEATEIbHOCTHOTO,
MIPaKTUKO-OPUEHTUPOBAHHOTO W JIMYHOCTHO-OPHUEHTUPOBAHHOIO  IOJAXOJIOB:  OCBOEHHE
YUYaIIUMUCS MHTEIJICKTYalbHOM M NPAaKTUYECKOM JeATENIbHOCTH; OBJaJeHUE 3HAHUSAMHU H
YMEHUSIMH, BOCTPEOOBAHHBIMU B MOBCEIHEBHOMN KU3HU, MO3BOJSIOUIMMH OPHUEHTUPOBATHCS B
OKpY’KalOIleM MHpE, 3HAaYMMBIMHM JUISI COXpPAHEHHUS OKpY’Karolled cpenbl M COOCTBEHHOIO
3J10pOBBbSL.

B cootBerctBun ¢ @enepanbHbiM 3akoHOM 0T 29.12.2012 roma Ne 273-®@3  «O6
obpazoBanuu B Poccutickoit deneparun» (ct. 58), [Topsakom opraHu3avi U OCYIIECTBICHUS
00pa3oBaTeNbHON JEATENHHOCTH IO OCHOBHBIM 00II€00pa30BaTeNbHBIM IpOrpaMmMaM —
00pa3oBaTeNbHBIM MPOrpaMMaM HadyajdbHOTO OOIIET0, OCHOBHOTO OOIIEr0 M CPETHEro OOIIETo
0o0pa3oBaHMs, YTBEP)KACHHBIM MPUKAa30M MHUHUCTEPCTBa oOpa3oBaHus U Hayku Poccuiickoit
®enepammn ot 30.08.2013 roga Ne 1015, nmucemom JlemapramenTra obpazoBanus benropoackoi
obmactu Ne 9-06/1086-HM ot 21.02.2014 «O mpoMexyTOYHOW aTTeCTAlMH OO0YYaroIuxcs
00111e00pa30BaTEeIbHBIX YUPEIKIACHUN», JTOKATBHBIM akToM IIKOJIBI Ne 108 ot 28 deBpans B
KaJICHJApPHO —TE€MaTUYEeCKHH IJIaH BHECEHBI CIEAYIOIIME W3MEHEHHs: MO IUIaHy 35 4acos, 1o
(daxty 34 gacos.

Yacwl, omeedennvle na nepuod ¢ 25 maa no 31 masa cokpawaromes 3a cuém
U3MeHeHUl, BHECEHHbLE 8 ABMOPCKYIO RPOZPAMMY:

Ha ypoke Ne 33 paccMaTpuBaroTCsi BOIPOCHI ITaHHOTO ypoKa : « CHHTETUYECKUE KaydyKH
U BOJIOKHA. Pacmo3HaBaHue TIuiacTMacc M BOJIOKOH», a Takxke Bompockl — ypoka Ne34 mo
OOIIEHUIO Kypca OpraHnvecKas XUMUsl.

Pesynbprarel u3ydeHuss kypca «Opranumyeckas xumus» B 10 Kiacce MOTHOCTBIO
COOTBETCTBYIOT CTaHAApPTy. TpeOOBaHUS HamNpaBICHbl HAa  PEaJH3alMI0 JEATEIbHOCTHOTO,
MPAKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHO-OPUEHTHPOBAHHOIO  IOAXOJOB:  OCBOCHHE
yYalUMHUCS MHTEJUIEKTYaJlbHOW W IPAKTUYECKOM MAESITEIbHOCTH; OBJAJCHUE 3HAHUSAMU U
YMEHHSIMH, BOCTPEOOBAHHBIMHU B MOBCEIHEBHOM KU3HU, MO3BOJSIOUIMMH OPHUEHTUPOBATHCS B
OKpY’KalOIIeM MHpE, 3HAYMMBIMH JUIsI COXpPAHEHHUS OKpY’Karolled cpenbl M COOCTBEHHOTO
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Tpeﬁona}ma K YPOBHIO MMOATOTOBKH YYAaIlIUXCH:

B pe3ynbraTe n3yueHuss XuMuu Ha 6a30BOM YPOBHE yHAIIUECS TOJKEHBI
3HATh U IOHUMATD:

* 0 XUMHUYECKON COCTABJISIOLIEH €CTECTBEHHO-HAyYHON KAPTUHBI MUPA, O BaXKHEHIITNX
XUMUYECKHUX TTOHATHUAX, 3aKOHAX M TEOPUAX; BEIIECTBAX MOJEKYJSPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUSI; TEOPUIO CTPOCHUS OPraHUYECKUX COCTMHEHUI; U30MEPHUI0, TOMOJIOTHIO,
(GyHKIIMOHAIIEHAS TPYTINA;

® OCHOGHbIE 3AKOHbBl XUMUU: COXPAHEHUSI MACChI BEUIECTB, IIOCTOSIHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH;

* OCHOGHbIE Meopuu XUMuu: XUMUIECKOMN CBS3H, SJIEKTPOJIUTUUECKON TUCCOIMAIIUH, CTPOSHUS
OPraHUYEeCKUX COCTMHECHUN;

* gadicHelluiUe 6eiecCmaa U Mamepuansl: METaH, dTUIICH, alleTUJIeH, OEH30I1, 3TaHOII, )KUPBI,
MbLIa, TJII0K03a, caxapo3a, Kpaxmall, KJieT4yaTKa, OeJIKH, HICKYCCTBEHHbBIE U CUHTETHYECKHE
BOJIOKHA, Kay4yKH, IJTACTMACCHI;

Yyamuecs 10JKHbI yMeTh:

* Ha3bl6amMb U3yUYCHHBIC BEILIECTBA 110 TPUBUAIBHOU UM MEXAYHAPOAHON HOMEHKIIATYPE;

* onpedenaimb NPUHAJICKHOCTD BEIIECTB K PA3IMYHBIM KJIacCaM OPraHMYE€CKUX COCTUHECHUM;

* Xapakmepu306ams OCHOBHBIE KJIaCChl HEOPTaHUUECKUX U OPTaHUYECKUX COETMHEHUII;
CTPOCHUE U XUMUYECKHUE CBOMCTBA U3YUCHHBIX OPraHUYECKUX COCTMHEHUI;

* 00bACHAMb 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUs, IPUPOLY XUMUUYECKOU
CBSI3U (MOHHOM, KOBAJICHTHOM, METAJITUYECKON);

* 8LINOJIHAMb XUMUYECKUI IKCHEPUMEHM TIO PACTIO3HABAHUIO BAXKHEUIIINX OPraHUYECKUX
BEIIECTB;

* IPOBOOUNL CAMOCTOATEIHHBINA TOUCK XUMUYECKON HH(OPMALIUU C UCTIONTH30BAHHEM
Pa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHHIH, KOMIBIOTEPHBIX 043 TaHHBIX,
HWHTEPHET-PECYPCOB);

* HCHOJIb30BATh NPUOOPETEHHbIE 3HAHNS U YMEHHS B MPAKTUYECKOH 1eATeJIbHOCTH 1
IOBCEIHEBHOM KM3HH C I[EJIBIO:

* 00BSICHEHUS XUMHUYECKHX SBJICHHA, TPOUCXOSAIINX B IPUPOJIE, OBITY U HA
IIPOU3BOCTBE;® ONPEIEICHUS BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX ITPEBPALICHUI B
Pa3IMYHBIX YCIOBUIX U OLIEHKH UX TOCIIE/ICTBUIA;

* HKOJIOTMYECKH I'PaMOTHOTO IOBEAEHUS B OKPYIKAIOIIEH cpefie;

MPUMEHSTh TONYyYEHHBIX 3HAHUM W YMEHHUH Uil O€30MacHOTO WCIONh30BAHUS BEIIECTB U
MaTepuagoB B OBITY, CEIbCKOM XO3sIIICTBE M Ha MPOU3BOJACTBE, JJISl PELICHUS MPaKTHUYECKHX
3a/1a4 B TMOBCEIHEBHOW >KM3HU, ISl MPEAYNPEKICHUS SIBICHUN, HAHOCALIUX BpEl 310POBBIO
YEJI0BEKa U OKPYIKAIOIIEH cpee.

HN3yvyeHue XMMHM B OCHOBHOW IIKOJIE HANPABJEHO HA JOCTHKEHHE CJICAYIOIIMX leJed u
3ajgau:

* Ha OCBOCHHE 3HAHMI O XMMHUYECKOW COCTABIISIOLICH €CTECTBEHHO-HAYYHOM KApTUHBI MUpPA, O
BAKHEUIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TEOPHSIX;

* Ha OBJIaJleHHe YMEHUsIMU TIPUMCHATH TOJMyYEHHBIC 3HAHUS 11 OOBSICHEHUS pa3HOOOPa3HBIX
XUMHUYECKHX SIBJICHUN M CBOMCTB BEIIECTB, JUJISl OLIEHKU POJIM XUMHUHU B Pa3BUTUH COBPEMEHHBIX
TEXHOJIOTHH U MOTYyYE€HUN HOBBIX MAaTE€pPUAJIOB;

* HAa pa3BUTHe MO3HABATEJIbHBIX MHTEPECOB M HMHTEIIEKTyaJIbHbIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEILHOTO TPUOOPETEHHS] XWMUYECKUX 3HAHWA C HCIMOJB30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB HH(GOpPMAIIUH, B TOM YHUCIIE KOMITbIOTEPHBIX;

* Ha BOCIIUTAHUE YOKICHHOCTH B MIO3UTUBHON POJIM XMMHH B )KU3HU COBPEMEHHOTO O0IIECTBa,
HEOOXOUMOCTH XUMHUYECKH T'PaMOTHOTO OTHOUIEHHS K CBOEMY 3JI0POBBIO M OKpY’Karolen
cpene;
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* Ha NPUMEHeHHe TIOTY4YEeHHBIX 3HAHUN 1 yMEHUH /17151 0€3011aCHOr0 UCTIOIb30BaHUS BELECTB U
MaTepHaJloB B OBITY, CEIbCKOM XO3SHCTBE U Ha MPOU3BOACTBE, JUISl PEILICHHsI TPAKTUYECKUX
3a/1a4 B ITIOBCETHEBHOMW XKU3HM, U1 IPEYIIPEKICHUS SIBICHUN, HAHOCSIIHUX BPE 3J0POBBIO

YeJI0BEKa U OKPY Kalollen cpelie.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

rOCYAAPCTBEHHOE BHODKETHOE OBLLLEEOBPA3OBATEJIbHOE 20.03.24 17:33 (MSK)
YYPEXXAEHUE CPEQHSS OBLLIEOBPA3SOBATEJIbHAS LLUKOJIA N2 259

MMEHW M.T. JIOPUC-MEJINKOBA AIMUPAJITECKOIO PAAIOHA

CAHKT-NETEPBYPrIA, KouapsH Actruk TenemakoBHa, [iupektop

Ceptudukat BAO594AE3B02C41A9DC5DF915ABD9222F318CDFE
[eincteyet ¢ 06.12.23 no 28.02.25




Conep:xaHue Kypca OpraHu4eckoil XUMHMH 1O TeMaM

TeMbl, BXoasilue B
coep:KaHue
npeaMera

OcHoBHOe CoaepKaHue 1Mo TeMaM

XapaKTepuCcTHKA OCHOBHBIX BH/IOB IeATeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JelicTBHI)

Teopus xumMu4yeckoro
CTPOCHUS
OpPraHUYECKUX
coennHenuil. [Ipupona
XMMHYECKHX CBS3EH

Opranndeckast XuMusl. XMMHUYECKOE CTPOCHHUE.
Teopust XUMUYECKOTO CTPOCHHUS BEILIECTB.
VYrneponnsiii ckener. M3omepus. MzoMepsl.
DHepreTuyeckue YpoBHU U NOyPOBHU. DIIEKTPOHHbIE
OpOUTANHU. S- FITEKTPOHBI U P-3J1eKTPOoHBI. CIIMH
aneKTpoHa. CriapeHHBbIE AJIEKTPOHBI. DJIEKTPOHHAS
KOH(UTYparus.

['paduueckue 31eKTpOHHBIE (OPMYIIHI.

T-CBSI3b, G -CBsI3b. METO/ BAJICHTHBIX CBSI3EH.
@®yHKIMOHAIbHAS IpyIa.

JemoncTpanuu. OOpasipl OpraHuuecKuX BELIECTB U
MaTepHuanoB. Mojenu MoseKys1 OpraHn4ecKux
BellecTB. PacTBOPUMOCTh OPraHNYECKUX BELLECTB B
BOJIE U HEBOJIHBIX pacTBopHTeNsx. [InaBnenue,
00yIJIMBaHUE U TOPEHUE OPraHMYECKUX BEIECTB.

OOBACHATH, TOYEMY OPraHHMUYECKYI0 XMMMIO BBIIEIHUIIH B
OTJIeNbHBIN pa3zien XuMuu. [lepeuncnsiTe OCHOBHBIE TPEITOCHUIKI
BO3HUKHOBEHUS TEOPUU XUMUYECKOTO CTPOCHUSI.

Pa3znuyath TpH OCHOBHBIX THIIA YTJIEPOJIHOTO CKENETa:
Pa3BETBIIEHHBIN, HEPA3BETBIEHHBIN U LIUKIMYECKUN.
OnpenensaTs HaNU4YKe aTOMOB yIJIEpO1a, BOAOPOAA U XJI0pa B
OpPraHMYECKUX BEIleCTBax. PaznuuaTe NOHATUA
«JIEKTPOHHASI000I0UKA» U

«3JIEKTpOHHAs opOuTanby. M300paxars 31eKTpOHHBIE
KOH(HTYpaIy aTOMOB JIEMEHTOB 1-T0 1 2-Tr0 IEpHOJIOB C
MOMOIIBIO 3JIEKTPOHHBIX U IpaUUECKUX IEKTPOHHBIX (HOPMYI.
OOBACHATH MEXaHNU3M 00pa30BaHUS U OCOOCHHOCTH G - I T -
CBS3EH.

OnpenensTb NPpUHAAIEKHOCTh OPraHUYECKOTO BEIIECTBA K TOMY
WJIM MTHOMY KJIaccy 10 CTPYKTYpHOU dopmyie.

[Ipenenbubie
yIJI€BOAOPOABI —
aJKaHbl

[IpenenpHBIC YTIEBOIOPOIBI (aTIKAHBI).
Bo30yxnénnoe COCTOSIHHE€  aToMa
yraepoza. ['uOpuansamnusi aToMHBIX OpOUTaTeH.
I'omouoru. I'oMmonorudeckasi pa3HoOCTb.
I'omonornueckunt psaa. MexaynaponHas
HOMEHKJIaTypa OpPraHu4YeCKuX BelecTB. Mzomepus
YIJIEPOJIHOTO CKeneTa. Peaknuu 3aMenieHus
(ramoreHupoBaHuUE), IETUAPUPOBAHUS U
M30MEepHU3aliM aJIKaHoB. LlenHble peakuum.
CBOOOIHBIE paiUKAaIIbI. ["anorenonpous3BoiHbIE
AJIKaHOB.

JdemoncTpauuu. B3pelB cMecH MeTaHa C BO3TYXOM.

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJIKaHOB Ha
OCHOBE IPEICTABICHUI 0 THOPHIN3AIH OpOHTaIe aToMa
yraepoaa.

W3roraBnuBath MOEIN MOJIEKYJI AIKAaHOB, PYKOBOJCTBYSCh
TEOpUEN XUMHUYECKOTO CTPOCHHUSI OPraHUUECKHUX BEILECTB.
OTnnyaTh roMoJoru ot u3omepoB. Ha3piBaTh ankaHbl 1o
MEXyHapOJIHON HOMEHKJIAType.

CocTaBnATh ypaBHEHHS] XUMHUYECKUX PEAKIHI,
XapaKTepU3yIOUINX XUMHUECKHAE CBOMCTBA METAaHa U €T0
TOMOJIOTOB.

Pemars pacuéTHble
OpPraHUYECKOr0 BELIECTBA.

3aJja4uy Ha BBIBOJ (POPMYJIbI

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO
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OTHOIIEHUE aJIKAaHOB K KUCJIOTaM, IIEJI0YaM,
pacTBopy

NepMaHraHaTa Kajius u OpoMHOH BoOJIE.

JlabopaTopHblii onbIT. 3roToBIEeHNE MOAENEH

MOJIEKYJI YIJIEBOJIOPOJIOB.

HenpenensHabie
YTJIEBOJOPOBI
(anKeHbl, aJTKaUEHBI U
AJIKVHBI)

Kpatubie ces3u. HenpenenbHbie
YIJIEBOAOPO/IBI. AJIKEHBI. sp2-
['uGpunuzanus. OteH (3TuieH). M3omepus monoxxeHus
JIBOMHOM cBsA3U. [IpocTpaHcTBEHHAs H30MepHUst
(crepeonsomepusi). Peakuuu nprucoeguHeHUs
(TumpupoBaHHe, TaJIOTEHUPOBAHUE, THIpATAINs),
OKHUCJICHUS U MTOJIMMEPU3AIUU ATKEHOB.
BricokoMoneKyIsipHbIE COEIMHEHUSI.
KaudecTBeHHbI€ peakiu Ha IBOWHYIO CBSI3b.
ANKaaueHsl (IMEHOBbBIE YTIeBOA0OPObI). JIMBUHIII
(6yranuen-1,3). U3onpen (2- metunOyTagues-1,3).
ConpspkEHHBIE
JIBOMHBIE CBA3U. Peakunu nprucoeMHEHUs
(ranoreHMpoOBaHMs) U MOJUMEPHU3ALUH AJIKAJUCHOB.
AueruneH (3TUH). MexKkiaccoBasi H30OMEpUS. Sp-
['ubpuauzanus. Peakuuu npucoeMHeHMS,
OKHUCJICHUS U
MOJIMMEPU3AIUN ATTKUHOB, AJIKEHOB.
JemoHcTpanuu. Moienu MoJIeKyJ1 TOMOJIOTOB U
n3omepoB. [lonydyenue anerminena kapOUIHbBIM
crocoboM. B3anmogeiicTBre aleTuieHa ¢ pacTBOpoM
IepMaHraHara Kajuus u OpomHo# Bonoil. ['openue
anerusieHa. PaznoxkeHue kaydyka py HarpeBaHUU U
WCIIBITAaHUE TIPOIYKTOB Pa3I0KEeHUs. 3HAKOMCTBO C

OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIbI ATHIICHA HA
OCHOBE TPEJICTABIICHUN 0 THOPUAN3AIIUHA aTOMHBIX OpOuTane
yTaepoaa.

N300pakath CTpyKTypHBIC (DOPMYIIBI AIKEHOB ¥ UX U30MEPOB,
HA3bIBaTh AJIKEHBI 10 MEXIyHAPOTHONH HOMEHKIIATYPE, COCTABIISTh
(bopMyIIbI ATKEHOB IO UX HAa3BaHUSM.

[epeuncnsaTh criocoObl MOTyYeHHs! aJIKEHOB U 00J1aCTH UX
MPUMEHEHUS.

CocCTaByATh YpaBHEHHUS XUMUYECKHUX PEAKIIHA, XapaKTePU3yIOIIHX
XUMUYECKHE CBOWCTBA aJIKEHOB. [lomydars aTnmeH.

JloKa3bIBaTh HEMPEIEIbHBIN XapaKTep ITUICHA C IOMOILBIO
KauyeCTBEHHOW peaKkIMi Ha KpPaTHbIE CBSA3H.

CocTaByATh YpaBHEHHUS XUMUYECKHIX PEAKIIHA, XapaKTePU3yIOIIHX
HETPEICITBHBIN XapakTep alKaJHucHOB.

OOBSCHATD Sp- THOPUIUZAIIUIO U TIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI alleTUJIeHa, Ha3bIBaTh TOMOJIOTH alleTHIIEHA 110
MEXIyHApOAHON HOMEHKIIATYpe, COCTABIATh YPaBHEHUS PEaKIil,
XapaKTePU3YIONINX XHMHYECKHAE CBOMCTBA alleTUIICHA

Apensl
(apomartuueckue
YTJIEBOJOPObI)

ApeHsl (apomMaTHUECKHE YIaeBo10poabl). bensod.
benzonbHoe koibIl0. Tomyoin. U3omepus
3aMECTUTEINIEH.

Peakuuu 3amenienus (raJoreHupoBaHue,

OOBACHATDH ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI OCH30J1a.

N3obpaxkath cTpyKTypHYIO hopMyiy OeH305a JBYMs ClIOCO0aMH.
OOBSCHATDH, KaK CBOMCTBA O€H30J1a 00YCIIOBIICHBI CTPOSHHUEM €0
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HUTPOBAHUE), OKUCIICHUSI U MOJICKYJIBI.
npucoequHeHus apeHoB. [lectuunel. ['enetnueckas | CoCTaBIATh YpaBHEHUS peakIUii, XapaKTepU3yIOILUX XUMUYECKHE
CBS3b APEHOB C JPYTMMH yIJIEBOJAOPOIAAMH. CBOIicTBa O€H30J1a U €r0 TOMOJIOTOB.

JdemMoHCcTpaumu. benzonkak

pactBopuTenb. ['opeHue OeH30:1a.

OtHoieHne 0eH301a K OPOMHOM BOJIE U PacCTBOPY
MepMaHraHaTa Kajausl.

Okucienue Tonyoia.

IIpuponHsie [Tpuponnsiii ra3. Hedre. [TomyTHble HedTsAHBIE Ta3bl. | XapaKTepH30BaTh COCTAB MIPUPOTHOTO Ta3a U MOMYTHBIX HE(PTIHBIX
VCTOYHUKH U KaMmeHHBIH yros. ra3os.
nepepaboTka [Teperonka Hedtu. Pextudukannonnas KoJoHHa. XapakTepHu30BaTh CIIOCOOBI TepepaboTKu HedTH.
YIJIEBOJAOPOIOB bensun. JIurpoun. Kepocun. Kpekunr OOBACHATH OTJIMUNE OEH3WHA MPSMON MTEPETOHKH OT KPEKUHT-
HedTenpoaykToB. [Tuponus. OcH3MHA.
JladopaTopHplii onbIT. O3HaKOMJICHUE C OOpa3liaMu
IIPOJYKTOB
HedrenepepaboTtku.
CriupTel U GEHOIBI Kucnoponconep:xaiiue opraHi4ecKue COeJUHEHMS. N3obpaxaTs 0011y10 hopMyy 0THOATOMHBIX IPEAETbHBIX
OnHOaTOMHBIE ITPEAEIIBHBIE CITUPTHI. CIIUPTOB.
QyHKIMOHAIbHAS TPYIIA CIUPTOB. MeTaHou OO0BsacHATH 00pa30BaHUE BOAOPOAHON CBS3H U €€ BIUSHHUE Ha
(METHIIOBBIN CIIUPT). DTaHOM (ITHIIOBBIN CIIUPT). (bu3MYeCcKre CBONCTBA CITUPTOB.
ITepBUYHBII, BTOPUUYHBIA U TPETUYHBIN aTOMBI CocTaBisTh CTPYKTYpHBIE (POPMYIIBI CTUPTOB U UX U30MEPOB,
yriepona. BonoponHas cBA3b. Ha3bIBATh CIIUPTHI 0 MEKyHAPOJHOW HOMEHKIIATYPE.
CruproBoe  OpoxkeHue. @epMEHTHI. OOBACHATH 3aBUCUMOCTH CBOMCTB CITUPTOB OT HATHYHS
Bomopoansie cBsi3u. AJTKOTOIU3M. dbynknronansHo# rpynmsl (-OH).
MHoroaromHsble CIUPTHL. DTUIEHITIUMKONb. ['unepus. | CocTaBisITh ypaBHEHMSI peaKklui, XapaKTEpU3YIOIUX CBONCTBA
KauecTtBeHHas peakuys HA MHOTOATOMHBIE CIIUPTHI. CIIUPTOB.
DeHOJIBIL. ApoMaTnyecKue CIMpTHI. XapakTepHu30BaTh (PU3UOIOTHYECKOE ICHCTBIE METaHONIA U
KauecTBenHnas peakuus Ha GpeHOI. sraHoua. [I[poBOIUTH KaUECTBEHHYIO PEAKLIUI0 HA MHOTOATOMHBIE
JlabopaTopHblii onbIT. OKUCIICHHE 3TaHOa OKCUJAOM | CIIUPTHIL.
menu(I1). PactBopenue riumeprHa B BOJIE U €T0 OOBACHATH 3aBUCUMOCTb CBOMCTB (PEHOJIA OT CTPOCHUS €TO
peakuus ¢ rugpoxkcugoM Meau(Il). Xummueckue MOJIEKYJIbl, B3AUMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE HA IPUMEPE
cBoMcTBa (peHoa. denomna.
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CocTaBisiTh ypaBHEHUS pEaKLHi, XapaKTEPU3YIOIITUX
XMMHYECKHE CBOMCTBA )eHOA.

Anpaerussl, KETOHBI 1
KapOOHOBBIE KUCIOTHI

Kap6ouunbHbie COETMHEHUSI.

KapOonunbHas rpymmna. AnpaerugHas

rpynna. Anpaeruasl. KetoHsr.

Peakinu OKuCIIEHUS U IPUCOSIUHEHUS aJIbJICTH]IOB.

KauecTBeHHbIE peaKI HA aIbJAECTU/IbI.

KapOonoBsie kucinoTsl. KapOokcunbHas rpymnmna
(kapOokcorpymma).

OnHOOCHOBHEIE MpeAebHBIE KAPOOHOBBIC KHCIOTHI.

MypaBbuHasg KUCIOTa. YKCyCHasi KUCJIOTA. AIIETaTHI.

JemMoHcTpanuu. PacTBopeHue B alieToHEe pa3IndHbIX

OpraHUYECKUX BEILECTB.

JlabopaTopHblie onbIThbl. OKHCIEHNE METaHaJs

(aranans) okcunom cepedpa(X). OxuciaeHue
MeTaHajs (aTanass)

ruapokcugaom menu(I1)

CoctaBiaTh HopMyJibl K30MEPOB U TOMOJIOIOB AJIBJETUI0B U
Ha3bIBaTh MX M0 MEXAYHapOAHONH HOMEHKJIATYpeE.

OOBACHATH 3aBUCUMOCTb CBOMCTB aJIbJIETHJIOB OT CTPOCHUS UX
(GYHKIMOHATIBHOHN TPyIIIHI.

[TpoBOANTE KaUECTBEHHBIC PEAKIIUH HA AJIbJCTUIBI.

CocTaBiTh ypaBHEHHs peakluii, TOATBEPKAAIOIINX CBOWCTBA
aJbJIETUIOB.

CoctaBiath HopMyIbl K30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT ¥ HAa3bIBaTh UX 110 MEXIyHApOJAHON HOMEHKIIATYpeE.
OOBACHATH 3aBUCUMOCTH CBOMCTB KapOOHOBBIX KUCIIOT OT HATMYUS
dbynkuronansHoM rpynmsl (-COOH).

CocTaBisATh ypaBHEHHsI peaKkLuii, XapaKTEpU3YIOLUX CBONCTBA
KapOOHOBBIX KHCJIOT.

[Tosny4ats yKCyCHYIO KMCIOTY M JOKa3bIBaTh, YTO 3TO BELIECTBO
OTHOCHTCS K KJIACCY KUCIIOT.

OTnMuaTh MypaBbUHYIO KUCIIOTY OT YKCYCHOMH C IIOMOILBIO
XUMHYECKHX PEAKIUM.

PacriozHaBaTh opraHMyeckre BEHeCTBa ¢ MOMOLIbI KAYECTBEHHBIX
pEaAKIHIA.

CrnoxHble 3¢upsbl.
Kupsr.

CrnoxHele 3UPBHL Peakuus
srepudukanuu. [llenounoit ruapoaus cioKHOTO
a¢upa (OMBUICHHUE).
Kupsbl. CHHTETHUECKHE MOIOIIME CPENCTBA.
JemoncTpanuu. OOpa3ibl MOIOIIMX U YUCTSIIIHX
cpenctB. MHCTPYKIHUK MO UX COCTAaBY M MPUMEHEHHIO.
JlabopaTopHbIe onbIThI. PacTBOPUMOCTD )KMPOB,
JIOKa3aTeIbCTBO 10.
HEMpEeAeIbHOTO XapakTepa, OMbUICHUE KUPOB.
CpaBHEHME CBOMCTB MbLIa U CHHTETHYECKUX MOIOIINX
CpECTB

CocTaBiaTh ypaBHEHUS PEAKIUI dTepUPUKAIUH.

OOBACHATD, B KAKOM CITy4ae THIPOJIN3 CIIOKHOTO 3pupa
HEOOpaTHM.

OOBACHATD OMOJIOTHYECKYIO POJIb KUPOB.

Cobmronate nmpaBuiia 6€30MaCHOTO 0OpaIleHus CO CPEeICTBAMHU
OBITOBOW XHUMHUH.

VYrineBoanl

Yrnesoasl. MoHocaxapubl. ['roko3a.

OOBSCHATH OMOJIOTHYECKYIO POJIb TIIFOKO3HI.
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dpykTo3a.

Omnurocaxapunsl. lucaxapunsl. Caxapo3sa.

ITonucaxapuael. Kpaxmai. I'nmukores.

Peakuus MOJINKOHCHCALIHH.

KauecTBeHHas peakuus Ha Kpaxmal.

[emmono3a. ALETHILEIUIION03A.

Knaccudukanust BOIOKOH.

JlabopaTopHbIe onbIThI. CBONMCTBA IIIOKO3BIKAK
aNbJIeruI0CIHUPTA.

B3aumonencteue caxapo3bl ¢ THIPOKCHIOM

Kanpus. [IpuroroBnenne kpaxmMajabHOTO KilelcTepa u

€ro B3aMOJEHCTBHE C MOJOM. [ 'naponus kpaxmasna.

O3zHakoMJjieHHE ¢ 00pa3liaMy IPUPOJIHBIX U

VCKYCCTBEHHBIX BOJIOKOH.

[IpakTndecku AOKa3bIBaTh HAIUYKE (DYHKIIMOHAIBHBIX IPYIII B
MOJIEKYJI€ TJIFOKO3bI.

OOBsCHATD, KaK CBOWCTBA CaXxapo3bl CBA3aHbI C HATUYHEM
(GYHKIMOHAJIBHBIX TPYII B €€ MOJIEKYJIe, U Ha3bIBaTh 00JaCTH
NPUMEHEHHUS CaXapo3bl.
CocTaBnATh ypaBHEHHUS
CBOMCTBA Caxapo3bl.
CocTaBiATh ypaBHEHMs peakLuii THAPOIN3a KpaxMania U
NOJMKOHJCHCAUN MOHOCAXapH/IOB.

[TpoBOIUTH KaUECTBEHHYIO PEAKIMIO Ha Kpaxmall.

peaKIui, XapaKTepU3YIOIINUX

A3zoTcoaepkalme
OpraHUYEeCKUE
COEIUHEHNS

A3oTcozepKallie  OpPraHuYECKHe

coeMHEHUs. AMMHBI. AMUHOTPYIIA. AHWINH.
AMWHOKHCIOTHI. bunosisspHbiid HOH. [ TUIKH.
[lentunnas (amuanas) rpynna. [lentugnas (amuaHas)
cBs13b. [lentuael. [Tomunentuast. benku. Ctpykrypa
0enKOBOIMOJIEKYIbI (TIepBUYHAS, BTOpUYHAS,
TpeTUYHas, YeTBepTUuHas). JleHatypamus u TuapoIn3
OenkoB. LIBeTHBIE peakiiy Ha OETKH.
A30TcoaepKalue reTepouuKINIYEeCKIEe COSTMHEHHUS.

[upunus. [Tuppomn.
ITnpumuun. Ilypus. A3zoTtuctsie
OCHOBaHUS.

Hykneunnosbie kucnorsl. Hykneotuasl.
KoMmieMeHTapHble  a30THUCTBIE

OCHOBaHHSI.

dapmakoIoruuecKas XuMusl.

JlabopaTtopHblii onbIT. [[BeTHBIC peakiinu Ha OENIKU

CocTaBisiTh ypaBHEHUS PEAKIUNA, XapaKTEPHUIYIOIINX CBONCTBA
aMUHOB.

OOBSCHATH 3aBUCUMOCTh CBOMCTB aMHUHOKHUCIIOT OT CTPOEHUS UX
(GYHKITMOHATBHBIX TPYIIIL.

Ha3eiats AMWUHOKHCIIOTHI o MEKTyHapOAHOMN
HOMEHKJIAType U COCTaBJIATh YPABHEHUS PEAKLIUM,
XapaKTEePU3YIOLINX UX CBOKCTBA.
OOBACHATH OMOJIOIMYECKYIO POJIb
IIPEBPALLCHNI B OpraHu3Me.
[IpoBoaNTH LIBETHBIE peakluy Ha OEJKH.

OOBACHATH OMOJTOTHYECKYIO POJIh HYKJIEHHOBBIX KHCIIOT.
[Tonp30BaThbCst MHCTPYKLMEH K JIEKAPCTBEHHBIM MpPETapaTaM.

OEJIKOB U UX

XHMHS TIOJIMMEPOB

[Tonmumepsl. CTeneHb NOIMMEPU3ALINN.
MonomMep.  CTpYKTypHOE 3BEHO.

OOBACHATDH, KaK 3aBUCAT CBOMCTBA MOJUMEPOB OT UX CTPOCHHUS.
3anuchiBaTh YPaBHEHUS PEaKIMi MOJIMMepr3alvi. 3auchiBaTh
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Tepmoruactuynble  nonuMepsl. CTepeoperyisipHble | ypaBHEHHUS PEaKIUil MOJTMKOHIEHCAIIH.

MOJIUMEPBHI. [lepeuncnsaTs NpUpPOIHBbIE HCTOUHUKHU Kay4yKa.
[Monustmnen. Ilonunponuiien. [IpakTuyecku pacrio3HaBaTh OPraHUYECKUE BEIIECTBA, UCTIOIb3YS
[TomurerpadropaTHiieH. Ka4eCTBEHHbIE PEaKI1H

TepMopeakTUBHBIE  ITOJIUMEPBI.
denonodopmanbIeruIHble CMOJIBI.

[Tnactmacchl. @eHOMIACTBL. AMUHOILIACTBI.
[Tenoractsl. [Ipuponnslii kayuyk. Pesuna. D00HHUT.
Cunrernueckue kayuyyku. CHHTETUYECKHE BOJIOKHA.

Kanpon.

JlaBcan.

JemoncTpanuu. OOpasisl macTMace,
CUHTETHYECKUX Kay4yKOB u

CHHTCTHYCCKHNX BOJIOKOH.

IToBTOpEHME
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KanennapHo-temaTndeckoe miianuposanue nmo xumuu 10 xkaace 2022-2023 yqeOHblIi roa

Ne | Kon- | Tema ypoka (B Tun IInanupyembie pe3yabTaThbl (JIMYHOCTHBIC, METANIPEAMETHBIE,
BO coorBercTtBuU ¢ YMK) | ypoka | mpeaMeTHbIe) JaTel
4acoB NMPOXO0KACHUS
TeMblI
ITo IIo
IIaHy | paxkry
I'aasa I. TEOPUSI XUMHWYECKOI'O CTPOEHUSI OPTAHUYECKHUX COEJJUMHEHUNI. TIPUPOJA XUMHUYECKHX CBA3EN
1 1 [Ipeamert oprannueckoit | YUHM | IIpedomemnsbie. 3naTh 0COOCHHOCTH OpraHUYECKUX BelIeCcTB. POpMyIHpOBaThH
xumuu. @opMupoBaHue OCHOBHBIE TOJIOKEHUSI TEOPUH XUMUYECKOTO CTPOCHHSI OPraHUYECKUX
OpraHUYECKUi XUMHUU BELIECTB U OOBACHATD UX.
KAaK HayKHU. Memanpedmemuule. YMETh TOHUMAThH TPOOJIEMY, CTABUTH BOIPOCHI,
Teopust XuMHUYECKOTO VYUHM | BbIABUTATh TMIIOTE3bI, COCTABIATH KOHCIIEKT JICKIIHH.
CTPOEHUS OPTaHNYECKUX Jluunocmuvie. PopMHUPOBATH HAYYHOE MUPOBO33PEHUE U YBAKEHUE K
BEILIECTB. OTEUYECTBEHHON HayKe.
OcCHOBHBIE BUbI JEATEIBHOCTH YUaIUXCsl. 3HAKOMUTBCS CO CTPYKTYPOI
yueOHuKa. CoCcTaB/IATh KOHCHEKT JIEKIMH.
2 |1 Cocrosiaue anektpoHoB | YUHM | [Ipedmemmuvie. 3HaTh (hOPMBI SIIEKTPOHHBIX OpOHUTAIEH, BUIBI XUMUYECKON
B aTOMe€. DJIEKTPOHHAS CBSI3U M CIIOCOOBI 00pa30BaHMUsI KOBAJIGHTHOM CBS3U. Y METh COCTABIIATH
IIPUPO/Ia XMMHUECKHUX 3JIEKTPOHHBIE U TpadUUecKre dJEKTPOHHbIE (DOPMYJIIBI AaTOMOB JIEMEHTOB |-
CBsI3€l B OPraHUYECKUX ro U 2-ro nepuoioB, GopMyJIHPOBATh ONPEACICHUS MOHITHI «S-CBSA3b» U «JI-
COCIUHEHUSX. CBSI3bY.
Memanpeomemnule. Bnaners HaBbIKaMH O3HABATEILHON JESTEIbHOCTH,
YMETB SICHO, JIOTUYHO U TOYHO BBIPAa’KaTh CBOU MBICIIH.
Jluunocmuvie. POpMUPOBATH MUPOBO33PEHUE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH, HA OCHOBE MIPEACTABICHUI O
CTPOEHHUH aTOMOB.
3 11 Knaccudukarus YUHM | [Ipeomemnule. 3HaTh NPUHIMIIBI KJIACCH(PHUKAIIUNA OPTaHUYECKUX
OPTraHUYECKUX COCIMHEHMH, oTpeiesieHne (PyHKITMOHAIBHON TPYIIBI. Y METh 110
COEIMHEHUI. CTPYKTYpPHBIM (hOpMyJIaM OpraHMYECKHX BEIECTB ONPEACIIATH
MIPUHAJIEKHOCTh BELIECTBA K KOHKPETHOMY KJIACCY OPraHUYECKHUX
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COCTUHEHUH.

Memanpeomemuoie. BnageTh HaBLIKAMHU MO3HABATEILHON IE€STEIHHOCTH.
Jluunocmuvie. DopMHUPOBATH MUPOBO33PEHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, HA OCHOBE MPEACTABICHUN O
CTPOCHUH M MHOT000pa3HH OPraHUYECKHUX BEIIECTB.

[TpakTuyeckas pabora
Nel «KagectBenHoe
oTpeieIeHue yriepoa,
BOJIOPOZA M XJIOpa B
OpPTraHUYeCKUX
BEILIECTBAX.

VII

IIpeomemnuie. YMETh ONpENIENATh HATMUKE YTIIEPO1a, BOJOPOA U XJIopa B
OpraHWYECKUX BEIIECTBAX, COOII0as MpaBuia 6e30macHoi paboThHl B
XMUMHUYECKOM KaOUHeTe, O0BSICHATH PE3yJIbTaThl IPOBEIEHHBIX OIBITOB U
JIeNIaTh BBIBOJIBI.

Memanpeomemnule. YMETb CAMOCTOSTEIILHO OCYIIECTBIIATS,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH YUEOHYIO 1€ATEIbHOCTb.

Jluunocmuvie. DopMUPOBATH YMEHUS MPOTYKTUBHO 00IIATHCS U
B3aUMO/ICHICTBOBATH B MPOIIECCE COBMECTHOM paboThl. Pa3BuBaTh ymMeHUs
YIPaBJIATh CBOEH TTO3HABATEIILHON AEATEIBHOCTHIO, OLIEHUBATh CUTYAIUIO U
OnepaTHUBHO MPUHUMATDH PELICHUE.

I'imasa 11, IIPEJEJIBHBIE YIVIEBOJOPO/ADbI. AJIKAHBI

4

1

DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpPOEHHE aJKaHOB.

YUHM

IIpeomemmnvie. 3HaTh 001IyIO0 POPMYITY ATKAHOB, XapaKTep
XMMUYECKOH CBSI3U B MOJIEKYJIaX aJKAaHOB. Y METh OOBSACHATD
TETPa’IpUUECKOE CTPOCHUE MOJIEKYJIBI METaHa, 3Ur3arooopazHoe
CTPOEHHUE MOJIEKYJI IPEENbHBIX YTIEBOAOPOAOB. Y METh COCTABIISTh
(bopMyJIBl H30MEPOB, OTJINYATH TOMOJIOTH OT U30MEPOB, Ha3bIBATh
BELIECTBA 110 MEKTyHAPOIHON HOMEHKIIATYPE, COCTABIISATh
CTPYKTYpHbIE (DOPMYJIbI BELIECTB IO UX HA3BAHUSM.
Memanpeomemnuie. YMETh CAMOCTOSTENIEHO OCYILECTBIIATS,
KOHTPOJIMPOBATh U KOPPEKTHPOBATh YPOUHYIO JEATCIBHOCTD.
Jluunocmuvle. Pa3BUBaTh HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMU
Y B3pOCJIBIMU B 00pa30BaTENbHON A€ATEIBHOCTH.

I'omounorus, nzomepus u
HOMEHKJIATypa aJIKaHOB.

YHUHM

Meran — npocTenimmii

NpeaACTaBUTCIIb AJIKAaHOB.

[Tonyuenue u

YUHM

IIpeomemnule. YMETb 00BSCHATH 3aBUCUMOCTb (PU3HMUECKUX CBOWCTB
AJIKaHOB OT OTHOCUTEIBHOU MOJIEKYJISIPHOW MACCHI M 3aBUCUMOCTh

XUMHUYECKUX CBOMCTB aJIKaHOB OT CTPOCHUS X MOJICKYJI, COCTABJIATDH
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MIPUMEHEHUE aJIKaHOB YpPaBHEHUS PEAKIUA, XapaKTePU3YIOIINX XUMHUUYECKHE CBONCTBA
alKaHOB (TOPEHHE, TEPMUUYECKOE PA3NIOKEHUE, XITOPHUPOBAHHE,
HU30MepU3aIHs).

Memanpeomemuvie. YMETh MOHUMATh MIPOOIEMBI, CTABUTH BOIPOCHI,
BBIJIBUTATh TUIIOTE3bl, OPTaHU30BHIBATh YIEOHOE COTPYIHUYECTBO U
COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U CBEPCTHUKAMHU,
dbopMyIupOBaTh, APrYMEHTHUPOBATH U OTCTAUBATh CBOE MHEHHUE.
Jluunocmuwvie. PopMHUPOBATH HAYYHOE MUPOBO33PEHHUE HA OCHOBE
MPEJCTABICHUIN O 3aBUCMMOCTH CBOMCTB BEUIECTB OT UX CTPOECHUS.

6 |1 [TonsiTue o YUHM | [Ipeomemnvle. 3HaTh 00JIACTH MPAKTUYECKOTO IPUMEHEHHUS AJIKAHOB.
IIUKJIOATKaHAX VYMeTh yCTaHaBIMBAThH 3aBHCUMOCTH MEKIY CBOMCTBAMH aJIKaHOB U

UX IPUMEHEHHUEM.
Memanpeomemuvie. Pa3BuBaTh HAaBBIKA CAMOCTOSITEIHHOM paOOTHI C
y4eOHBIMH ITOCOOUSIMHU, KHUTaMH, HTHPOPMALMOHHBIMU PECYpPCaMH.
Jluunocmuvle. Pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb,
CHOCOOHOCTh HAXOAUThH OOIINE IIENTH U COTPYAHUYATD JJISl KX
JIOCTHXKEHUS; HOPMUPOBATH SKOJIOTHUECKYIO KYJIBTYPY.

Pemenue 3amay Ha YUHM | [Ipeomemnvle. YMETh HAXOAUTH MOJIEKYJISIPHYIO (hOpMYITy BellecTBa

BBIBOJI MOJIEKYJISIPHON Ha OCHOBE 3HAHUS €T0 INIOTHOCTH, OTHOCUTEIIBEHOHN INIOTHOCTH U

bopmybI MAaCCOBBIX JIOJIE XUMHUYECKHUX JJIEMEHTOB B 3TOM BEILECTBE.

YTIIEBOIOPOAOB. Memanpeomemnvie. YMeTb OPUEHTUPOBATHCS B PA3IUUHBIX
UCTOYHUKAX UH(OPMAIMU U UCIIONB30BaTh UX IS JOCTHKCHHS
LENEH.

Jluunocmuvie. POpMUPOBATH HABBIKU COTPYIHUYECTBA CO
CBEPCTHUKAMHM U B3pPOCIBIMU B 00pa30BaTEIbHON AESITEIbHOCTH.

I'nmasa III. HEITPEJAEJIBHBIE YTIJIEBOAOPO/IbI. AJIKEHBI. AJIKUHBI. AJIKAJAWEHBI

7 |1 HemnpenenbHbie YUHM | lIpeomemnule. 3HaTh 00IIYIO (GOPMYITY YTIEBOJOPOAOB STUICHOBOTO
YTIEBOIOPOIBI. psaaa. YMeTh n300paxkarh CTPYKTypHbIE (OPMYIIBI AIKEHOB U UX
AJIKEHBI: CTPOCHHE M30MEPOB, HA3bIBATh AJKEHBI MO0 MEXKIYHAPOJHON HOMEHKJIATYype U
MOJICKYJI, TOMOJIOTHUS U COCTaBJIATH (hOPMYJIbI ATKEHOB IO WX HA3BAHUSIM.
U30MEpHSL. Memanpeomemnuie. YMETh CAMOCTOSITEIIEHO OCYIIECTBIIATS,

KOHTPOJIMPOBATh U KOPPEKTUPOBATh YPOUHYIO €SI TEIbHOCTb.
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Jluunocmuwvie. DopMHUpPOBATH HABBIKU COTPYIHUYECTBA C YUUTEIIEM B
00pa30BaTeNbHO JIeATETHHOCTH.

[Tonydenue, cBolicTBa U
MIPUMEHEHHUE aTKEHOB.

YHUHM

IIpeomemnvbie. 3HaTh CIIOCOOBI OTYYCHHS AIKEHOB M 00JIaCTH MX
[IPUMEHEHUs. Y METh COCTAaBJIATh YPABHEHUS XUMUYECKUX PEAKIUH,
XapaKTEepU3YIOUINX XUMHUECKHUE CBOMCTBA aJIKEHOB.
Memanpeomemnuie. YMETb CTaBUTh BOIIPOCHI, apTyMEHTHPOBAThH
cOOCTBEHHYIO MO3ULINIO, ((OPMYIHPOBATH BHIBOBI U 3aKIIOUYCHMUS,
paboTaTh ¢ pa3HBIMHU BHJIaMHU UH(OPMAIIHH.

Jluunocmuvie. DOpMUPOBATH IIETOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, Ha
OCHOBE U3YYEHHUS B3aMOCBSI3U CTPOCHUS MOJIEKYJI aJIKEHOB U HX
CBOWCTB.

[TpakTrueckas padbotaNe
2 «ITomyuenue 3TuneHa
U U3y4eHHUe Uro
CBOMCTBY.

VII

IIpeomemnvie. YMeTh NOTy4YaTh 3TUJIEH, OKa3bIBaTh MEPBYIO TOMOIIb
MIPH 0’KOTaX U TPaBMax, CBSI3aHHBIX C PEAKTUBAMU U JTA0OPATOPHBIM
000pyTIOBaHUEM.

Memanpeomemnule. YMETb CaMOCTOSATEIIBHO TUIAHUPOBATH My TH
JIOCTHDKCHHUS TI€JIeH, 0CO3HAHHO BhIOMpaTh Hanbosee 3 PpeKTUBHBIC
CHOCOOBI PeLIeHUs TOCTaBIEHHBIX 3a/1a4.

Jluunocmuvie. Pa3BuBaTh YMEHUS YIIPABIISITH CBOEH MO3HABATEILHON
JESITEIbHOCTHIO, OIEHUBATH CUTYAIUIO U ONEPATUBHO IPUHUMATH
pelleHre, HaXoIUTh a/IeKBaTHbIE CIIOCOOBI B3aUMOACHCTBHUS C
OJTHOKJIACCHUKAMHU BO BpeMsl IPOBEACHHUS IPAKTUUECKOM paboThI.

AJKanueHsl.

YHUHM

IIpeomemmnvie. 3HaTh 001IYIO POPMYITY aTKaTUECHOB. Y METhH
COCTaBJIATH CTPYKTYpPHbIE (DOPMYJIIbI AJIKATUCHOB M YPaBHEHHS
XUMHUYECKHUX PEaKIHii, XapaKTepU3yIOINX HEMPEeIbHbBIN XapaKTep
AJIKaJMECHOB.

MeranpeameTrHeie. PopMUpOBaTh YMEHHUE HA MTPAKTUKE
II0JIb30BaTHCA OCHOBHBIMU JIOTHUYCCKUMU HpI/IéMaMI/I, METOJaMHn
00BsICHEHUS], CPAaBHEHUS, IPOTHO3UPOBAHUSI.

Jluunocmuvie. Pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb.

10

AIleTHIIEH U €T0
TOMOJIOT'H.

YHUHM

IIpeomemmnvie. 3nath 001IyI0 POPMYITY ATKHUHOB. Y METh OOBICHITH
SP-TUOPUIN3AIUIO U TIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
aIleTUIICHA, COCTABIISITh CTPYKTYPHBIC ()OPMYITBI TOMOJIOTOB
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aleTUIeHa U Ha3bIBaTh AJKUHBI 10 MEXAYHAPOIHOW HOMEHKJIATYpE.
Memanpeomemnuie. YMETb CAMOCTOSATENILHO OCYILECTBIIATS,
KOHTPOJIMPOBATh U KOPPEKTUPOBATh YPOUHYIO JESATEIBHOCTD.
Jluunocmuvie. DopMUPOBATH HABBIKM COTPYHUYECTBA CO
CBEPCTHHUKAMH U YUYHUTEJIEM B 00pa30BaTeIbHON AESITEIbHOCTH.

Pemenue pacueTHbIxX
3ajau.

VIIII3

IIpeomemnule. YMETb IPUMEHSATH MOTyYCHHbBIC 3HAHUS TSI pEIICHUS
y4eOHBIX 3a71a4.

Memanpeomemnvie. YMETh COOTHOCHTH CBOU JICUCTBUS C
IUIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYLIECTBIATh KOHTPOJIb CBOEH
JIeATETLHOCTH B IIPOLIECCE JOCTHKEHUSI pe3yJIbTaTa, ONPEEIsTh
CIocoObI ICUCTBUI B paMKax MPEIJI0KCHHBIX YCIOBUN U
TpeOoBaHU, KOPPEKTHPOBATH CBOU JACHCTBHSI B COOTBETCTBUU C
M3MEHSIOIIEHCS CUTyalne.

Jluunocmuvie. PopMUPOBATH OTBETCTBEHHOE OTHOLIEHUE K YUCHHUIO.

I'maBa IV. APEHbBI

11 |1 ben3omn u ero romosiory.

YUHM

IIpeomemmnule. 3HaTh IEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBI OCH30J1a, BUIbI THOPHIU3AINH HIEKTPOHHBIX OpOUTAJIeH,
roMoJioru 0eH301a, BUbl H30MEPUH U HOMEHKIIATY Py apeHOB.
Memanpeomemnule. YMETh aHATU3UPOBATh HH(POPMAIIMIO U IeTaTh
BBIBOJIBI, CAMOCTOSITEIIBHO PaboTaTh ¢ yUeOHUKOM U
npeoOpa3oBbIBaTh TEKCTOBYIO HH(OPMAIHIO B CXEMbI U TaOJIHIIbI.
Jluunocmuvie. DopMUPOBATH OTBETCTBEHHOE OTHOIIEHUE K YUYEHHUIO,
pa3BUBATh CIIOCOOHOCTH K CaMOOOPa30BaHUIO.

CsolicTBa OeH30I1a U €ro
T'OMOJIOI'OB.

YUHM

IIpeomemnule. YMeTh 0OBSCHATH CBOMCTBA OEH30J1a HA OCHOBE
CTPOCHUS €T0 MOJICKYJIbI, COCTABIISITh YPABHEHUS PEaKIIHiA
3amelneHus (OpoMUpOBaHKEe, HUITPOBAHUE) U PEAKITHIA
MIPUCOSANHCHUS (B3aMMOCHCTBHE C BOJOPOIAOM U XIJIOPOM),
COCTABJIATh YPABHECHUS PEAKIIUH, TOITBEPIKAAIOUIINX CBONCTBA
TOMOJIOroB OeH30JIa.

Memanpeomemuvie. YMETh MOHUMATh MIPOOIEMBI, CTABUTH BOIPOCHI,
BBIJIBUTATh TUIIOTE3BI, CAMOCTOSTEIIEHO pad0TaTh C YICOHBIMH
ocOoOUsIMU, KHUTaMH, HH()OPMaITMOHHBIMU pecypcamu. Pa3BuBaTh
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KOMITETEHTHOCTH B 00JIACTH MCIIOIH30BaHUS HH(POPMAIIMOHHBIX
TEXHOJIOTHUI.

JInunocTtHble. Pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb,

dbopMUpOBaTh MO3HABATENBHYIO U HHPOPMAIIMOHHYIO KYJIBTYPY.

Pemrenne 3agaq Ha VIIII3 IIpeomemnvie. YMETh pemiaTh 3a/1a4d Ha OMPE/ICIICHUE MACCOBOM MITH
OIIpeIeJICHUE MaCcCOBOMI 00BEMHOI TOTM BBIXO/1a IPOIyKTa PEAKIIMU OT TEOPETUUECKU

Wi 00bEMHOM 0IH BO3MOKHOTO.

BBIXOJIa IIPOLYKTa Memanpeomemnuie. YMETh paboTaTh MO MPEIOKEHHOMY

peakuuu ot aIrOpUTMYy.

TEOPETUYECKHU JIngnoctHble. DOpMUPOBATH MOTUBALUIO K LICJICHANPABICHHON
BO3MOKHOTO. IIO3HABATEJILHOM IEATENbHOCTH.

12 |1 I'enerndeckue cBs3u VIIII3 IIpeomemnule. YMETh MPUBOAUTH IIPUMEPHI U COCTABIIATH YPABHEHUS
MEXJy apOMaTHYECKUMHU XUMHUYECKHUX PEAKIHH, PACKPBIBAIOIINX TEHETUUECKHAE CBA3H MEKIY
YIJIEBOAOPOAAMH U YIJIEBOJOPOJAAMU Pa3HBIX KJIACCOB.

JIpYrMMH KJIacCaMu Memanpeomemnvie. YMETh SICHO, IOTHYHO U TOYHO U3JIaraTh CBOIO
YIJIEBOJIOPOOB. TOYKY 3pEHUS, UCII0JIb30BATh aJIEKBATHBIE A3BIKOBBIE CPECTBA,

apryMeHTHPOBaTh COOCTBEHHYIO MO3UIIHIO, (OPMYIUPOBATH BHIBOIBI
M 3aKJIIFOYUYCHUSA.

Jluunocmuwvie. DOpMUPOBATH IIETOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH, HA
OCHOBE TMPEJICTABICHUN O TEHETUYECKOM CBSI3U OPTraHUYECKUX
COCHHHGHHﬁ. Pa3BuBath KOMMYHUKATHBHYIO KOMIICTCHTHOCTD,
TOTOBHOCTb K YBaXXCHHUIO HHOM TOYKHU 3pEHUS MPU 00CYKICHUH
PE3yJIbTATOB BBIITOJIHEHHOW PaOOTHI.

I'maa V. IPUPOJHBIE HCTOYHHUKU YIVIEBOJAOPOAOB U UX ITIEPEPABOTKA

13 |1 IIpuponusie YUHM | lIpeomemnvle. YMETh XapaKTepu30BaTh COCTAB MPUPOIHBIX
UCTOYHUKHU HCTOYHUKOB YIJIEBOJIOPOJIOB, COCTABIIATh YPAaBHEHUS peaKkLUi
yII€BOAOPOIOB NpeBpalleHUi yriIeBoA0POAOB. 3HATh 001aCTH MPUMEHEHUS

HNPUPOIHOTO rasa, He()TH, MOMYTHHIX HEPTIHBIX Ta30B U KAMEHHOI'O
YIS,

Memanpeomemusvie. YMETh paboTaTh C Pa3IMYHBIMU HCTOUYHUKAMHU
uH(pOpMAaIIH, PEJCTABIATH TEKCTOBYIO HH(POPMAIIHIO B BUIE CXEM H
Ta0IuI], OPMYITHPOBATH BHIBOJIBI M 3aKIIFOUCHHUS.
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Jluunocmuvie. Pa3BUBaTh KOMMYHUKAaTHBHYI0 KOMIIETEHTHOCTD,
TOTOBHOCTH K YBOKCHHUIO MHOM TOYKH 3PEHUS IIPH 00CYKACHUN
pPE3yIBTATOB BBIMIOJHEHHON pa0OTHI.

14

[TepepaboTrka HEPTH.

YUHM

IIpeomemnule. 3HaTh COCTaB ¥ CBOKWCTBA HEPTENPOAYKTOB, CYLTHOCTh
MIePETOHKHN HEPTH.

Memanpeomemmuvie. BnaneTs HaBBIKAMU TIO3HABATEILHOW U yU4eOHO-
UCCIIEIOBATEILCKON ACITEIIBHOCTH, YMETh TPUMEHSThH pa3IMIHbIE
METOAbI ITIO3HAHUA.

Jluunocmuvie. DopMUPOBATH IKOJIOTHUECKOE MBIIIUICHUE, PAa3BHUBATH
KOMMYHHKATHBHYIO KOMIICTCHTHOCTL B 06H.[CHI/II/I " COTPYAHHUYCCTBC
CO CBEPCTHUKAMH U YUUTEIIEM.

Kpekunr Hedru.

YUHM

IIpeomemnule. 3HaTH CYIIHOCTbh TEPMUYECKOTO U KaTAIUTHYECKOTO
KpeKuHTa, pudOpMHUHTA.

Memanpeomemnuie. YMETh KPUTUUECKH OLICHUBATH U
MHTEPIPETUPOBATH HHPOPMALIUIO, TOJIyHYaEMYIO U3 PA3INYHBIX
HCTOYHHUKOB.

Jluunocmuvie. DOpMUPOBATH HIKOJOTHUECKOE MBILIUICHUE, PA3BUBATh
KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb B OOIIIEHUH U COTPYAHUYECTBE
CO CBEPCTHUKAMH U YUUTEIIEM.

15

Konrponsnas padora
Nel YrneBomoposbt

VK3

IIpeomemnule. YMETb TPUMEHSATH MOTyYCHHbBIC 3HAHUS IS PEIICHUS
y4eOHBIX 3a7a4.

Memanpeomemnvie. YMETh COOTHOCHTH CBOU JICUCTBUS C
IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb CBOEH
JIEeATETLHOCTH B IIPOLIECCE JOCTHKEHUSI pe3yJIbTaTa, ONPEEIsITh
CIocoObI ICUCTBUI B paMKax MPEII0KCHHBIX YCIOBUN U
TpeOOoBaHU, KOPPEKTHPOBATH CBOU JACHCTBHSI B COOTBETCTBUU C
M3MEHSIIOIIEHCS CUTyalne.

Jluunocmuvie. PopMUPOBATH OTBETCTBEHHOE OTHOLIEHUE K YUCHHUIO.

I'maa VI. CHUPTHI 1 ®EHOJIbBI

16

1

CtpoeHue npeaenbHbIX

OHOATOMHBIX CIIMPTOB.

N3omepus u
HOMEHKJIaTypa.

YUHM

IIpeomemnvie. 3HaTh COCTAB U CTPOEHUE MPEEIIbHBIX OJTHOATOMHBIX
CIIHPTOB, UX OlpeecHne, PYHKINOHAIBHYIO TPYTITy CIIUPTOB,
0011y10 (popmMyIly OTHOATOMHBIX CIUPTOB. ¥ METh COCTaBIISATh
CTPYKTYpHBIE (hOPMYIIbI CHHUPTOB M MX H30MEPOB, HAa3bIBATH CIIUPTHI
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10 MEXYHapOIHOM HOMEHKJIATYpe.

Memanpeomemnvie. YMETh Ha IPAKTHKE MOJIH30BATHCS OCHOBHBIMU
JIOTUYECKUMH MpUEMaMu, METOJIaMU HAaOII0IeHUS, OOBSICHEHHUSI,
MPOTHO3UPOBAHUS.

Jluunocmuvie. DopMHUPOBATH HAYYHOE MUPOBO33PEHHUE HA OCHOBE
MPEACTABICHUI O 3aBUCUMOCTH CBOMCTB KHCIOPOJACOAECPHKAIINX
OpPTraHWYECKUX COCTMHEHHM OT MOJIOKEHUSI B MOJICKYJIE aToMa
KHCJIOPOJIA.

[Tonydenue u cBoiicTBa
IpeIeIbHBIX
OJIHOATOMHBIX CIIUPTOB.
IIpuMeHeHne cliupToB.
Pu3noI0rnYecKoe
JIEACTBUE CIIUPTOB.

YHUHM

IIpeomemnvbie. 3HaTh BIUSHUE BOJOPOIHON CBSI3M HA (PU3UUYECKHE
CBOWCTBA CIUPTOB. YMETh OOBSACHATH 3aBUCUMOCTH CBOWCTB CIIUPTOB
OT CTPOEHUS (PYHKIMOHAIBHOHN IPYIIIbI, COCTABIATh YPAaBHEHHUS
peaxkiui, MOATBEPKAAIOIINX CBOWCTBA CIUPTOB, XapaKTEpU30BaTh
METO/IbI ITOJIyYEHHsI CIIUPTOB, COCTABIIATh YPAaBHEHUS PEAKIINM,
JIEKALUX B OCHOBE MTPOMBIIIJIEHHOTO MTOJy4Y€HUsI METaHoJIa U
JTaHoMA.

Memanpeomemnuie. Bnanets HaBbIKaMH [MO3HABATEIBHOM U yueOHO-
UCCJIEIOBATEIbCKOM AEATEIbHOCTH, YMETh OPUEHTHUPOBATHCS B
Pa3NIUYHBIX UCTOYHUKAX UH(OPMAIMU, KPUTUIECKU OLIEHUBATh U
MHTEPIPETHPOBATH MHPOPMALINIO, HCITONB30BaTh cpeactsa UKT.
Jluunocmuvle. Pa3BUBaTh KOMMYHUKAaTUBHYI0 KOMIIETEHTHOCTb,
IPOSIBIISATH TOTOBHOCTh K YBa)KEHUIO MHOM TOUKH 3pEHUS ITPU
00CY>KI€HUU pe3yJIbTaTOB BHIIIOJHEHHOM padoThI.

®opmMupoBaTh MO3HABATEIBHYIO U HHOOPMAIIOHHYIO KYJIBTYPY,
NPUHATHE LEHHOCTEH 3J0POBOT0 U 6E€30MacHOro 0opasa >KH3HH,
HENpUATHE YIOTPEOICHUSI aJTKOTOJISL.
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MHOroaTOMHBIE CITUPTHI.

OTHUICHTIINKOJIb U
TJIMLEPUH, UX CBOWCTBA,
MOJy4YECHHUE U
MIPUMEHEHUE.

YUHM

IIpeomemnule. 3HaTH CTPOCHUE, CBOMCTBA U MIPAKTHYECKOE
MIPUMEHEHNE STUICHIJMKOMISA U TJIULIEpUHA. Y METh COCTABIIATH
YPaBHEHHUS peaKLuil, TOATBEPKAAIOINX CBONCTBA MHOTOATOMHBIX
CIIUPTOB, OOBSICHITH 3aBUCMOCTb CBOMCTB CIIUPTOB OT YUCIIA
TUAPOKCOTPYIII, IPOBOJUTH KAYECTBEHHYIO PEAKLIUIO Ha
MHOT'OaTOMHBIE CIIUPTHI.

Memanpeomemuuie. YMETh POTyKTUBHO OOIIATHCS B MpoIecce
COBMECTHOM AESITENbHOCTH, ICHO, JIOTUMHO U TOYHO M3J1araTh CBOKO
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TOYKY 3pEHHUS.

Jluunocmuvle. Pa3BUBaTh KOMMYHUKAaTUBHYI0 KOMIIETEHTHOCTb,
TOTOBHOCTb K YBaXXEHHUIO MHOM TOUYKU 3pEHUS NPU 00CYKICHUU
PE3yJIbTATOB BHIIOJIHEHHON PaOOTHI.

18

denonnl
apOMaTHYECKUE CIIUPTHI.

YHUHM

IIpeomemnvie. 3HaTh onpeaeneHns (HEHOIOB U apOMATHYECKUX
CIHMPTOB, CTPOCHUE UX MOJIEKYJI, CBOMCTBA U PUMEHEHHE (EeHOIA.
YMeTh OOBSICHITH 3aBUCUMOCTb CBOMCTB (PeHOJIa OT CTPOCHHUS €T0
MOJICKYJIbI, B3BAUMHOC BJIMUSAHUC aTOMOB B MOJICKYJIC (beHOJIa,
COCTaBJISITh YPABHEHUS PEAKIIH, MOATBEPHKIAIOIIUX CBONCTBA
¢benomna.

Memanpedmemuule. YMeTh TOHUMAThH IPOOJIEMY, CTABUTH BOTIPOCHI,
BbIABUI'aTh THIIOTC3bI, COCTABJIATH KOHCIICKT JICKIINHU.
Jluunocmuwvie. DopMUPOBATH HAYYHOE MUPOBO33PEHUE U
HKOJIOTUYECKOE MBIILJICHUE.

OcHoBHbIE BUBI AeSITeNbHOCTH yuanuxcsa. CocTaBIATh KOHCIEKT
JICKIIUH. HaGHIOI[aTB ACMOHCTPAlMOHHBIC OIIBITHI. Y4acTBOBaThH B
00Cy>KJIeHUH HOBOT'O MaTepuaa.

19

I'eneTnueckue CBA3U
MEXK]ly CIIUPTAMH,
beHonaMu 1 IpyrumMu
KJIACCaMU OPTraHUYECKUX
COCIUHEHUH.

VIIII3

IIpeomemnule. 3HaTH 3aBUCIMOCTD MEXJLy COCTAaBOM, CTPOCHUEM H
CBOMCTBaMH BELIECTB. YMETh IPUBOIUTH IPUMEPBI U COCTABIIATh
YPaBHEHMSI XUMUUECKHUX PEAKIMM, PACKPBIBAIOIUX FEHETUUECKUE
CBSI3U MEXJY CIMPTaMHU U yrieBojgopogamu. OTpabaTelBaTh yMEHHUE
IIPOU3BOJUTH PACUYETHI 10 XUMUYECKUM YPABHEHUSM, €CIIU OJTHO U3
pearupyromux BEeUIeCTB B3ATO B U30BITKE.

Memanpeomemnuie. YMETh OPraHU30BBIBATH YUeOHOE
COTPYAHUYECTBO U COBMECTHYIO AEATENBHOCTb C YUUTEIEM U
CBEPCTHUKAMH, padOTaTh MHAMBHUIYAJIHHO U B TpyMIe (HAXOAUTh
oO1mee penieHre u paspeniath KOHMIUKTH HA OCHOBE COTJIACOBAHMS
NO3ULKHN U yu€Ta UHTEPECOB), POPMYIUPOBATh, APTYMEHTHPOBATH U
OTCTauBaTb CBOE MHEHUE.

Jluunocmuwvie. DopMHUpOBaTH LIETOCTHOE MUPOBO33PEHHUE,
COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, Ha
OCHOBE IPEJCTABICHUNA O TEHETUYECKOU CBI3U MEXKIY Pa3HbIMU
KJIaCCaMU OpraHM4YecKuX BellecTB. Pa3BuBaTh KOMMYHUKAaTHUBHYIO
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KOMIICTCHTHOCTD.

Pemenue 3amad 1o
XHUMHUYECKUM
YPaBHEHUSIM MIPU
YCJIOBHH, YTO OJTHO W3
pearupyromux BeuecTB
IAHO B U30BITKE.

VIIII3

ITpenMeTHbIe. YMETH peIIaTh 3a1a4M 110 XUMUYECKUM YPaBHEHUIM
IPU YCIOBUH, YTO OJHO U3 PEarupyroUINX BEIECTB JaHOB U30BITKE.
Memanpeomemnuie. YMETh paboTaTh M0 MPEIOKEHHOMY
aIrOpUTMYy.

JIngnoctHble. DOpMUPOBATH MOTUBALUIO K LICJICHANIPABICHHON
IIO3HABATEJILHOM IEATENbHOCTH.

I'masa VII. AJIBAETI'N/1bl, KETOHbBI U KAPBOHOBBIE KUCJIOTbBI

20

1

KapGonwmibHbie
COCAUHCHUA —
QJIBJICTUBI U KETOHBI.

YUHM

IIpeomemnvbie. 3HATHh ONPEICIICHUS aJIbJICTUIOB U KETOHOB, CTPOCHHE
UX MOJICKYJl. YMETh COCTaBISATh CTPYKTYPHBIE (DOPMYITBI JIbJICTHIOB
¥ KETOHOB, Ha3bIBaTh UX IO MEXIYHAPOIHOH HOMEHKIIATYpe. 3HATh
CIOCOOBI IOyYEHUS aJIbJIETH]IOB.

Memanpeomemuvie. YMeTh 000011aTh U yCTAHABIMBATH AHAJIOTHH.
Jluunocmuwvie. DopMHPOBATH OTBETCTBEHHOE OTHOIICHHE K YUCHUIO,
TOTOBHOCTh K CaMOOOPa30BaAHHIO.

21

CaoiicTBa 1
NpUMEHECHUE
ANbIETUIOB.

YUHM

IIpeomemnvie. 3HaTh PU3NUECKIEC U XUMHUECKHE CBOMCTBA
aNbJIETUI0B. YMETh COCTABIIATh YPAaBHEHUS PEAKIIHiA,
MOATBEPKIAIOIINX CBOMCTBA aJIbACTUIOB, OOBSICHATH 3aBUCUMOCTD
CBOWMCTB aJIbJIETHIOB OT CTPOEHUS (DYHKITMOHAIBHON TPYTITIBI,
MIPOBOINTH KAUECTBEHHBIC PEAKIINH HA aJIbICTH/IbI.
Memanpeomemuvie. Biianets HaBbIKAMH IO3HABATEILHON
JIeSITCILHOCTH.

Jluunocmuvie. DopMHUPOBATH OTBETCTBEHHOE OTHOIIIEHUE K YUCHHIO.

O1HOOCHOBHBIE
npeebHbIe
KapOOHOBBIC KHCIIOTHI.
Crpoenue, u30Mepusi U
HOMEHKJIaTypa

YUHM

IIpeomemmnvbie. 3HaTh onpeieNieHNe OTHOOCHOBHBIX MPEACIbHBIX
KapOOHOBBIX KUCIIOT, CTPOEHUE UX MOJIEKYJI, TOMOJIOTHIO U
M30MEPHIO0. YMETh Ha3bIBaTh KApOOHOBBIE KUCIOTHI IO
MEXyHapOJAHON HOMEHKJIIAType.

Memanpeomemmnvie. YMETh NOHUMATh MIPOOJIEMY, CTABUTH BOIIPOCHI,
BBIJIBUT'aTh TUIIOTE3bI.

Jluunocmuvle. DopMupoBaTh HAYYHOE MUPOBO33PEHHE.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO
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CgoiictBa, nonyuenne u | YUHM | IIpeomemnsbie. 3HaTh XUMUYECKHUE CBOWCTBA KAPOOHOBBIX KHUCIIOT,

MIPUMEHEHNE 0co0ObIe CBOMCTBA MypaBbUHON KUCTIOTHI. Y METh 3aMUCHIBATh

KapOOHOBBIX KUCIIOT YpaBHEHHUS peaKluil, MOATBEPKAAIOIINX CBOWCTBA KapOOHOBBIX
KHUCTIOT, OOBSICHATH 3aBUCUMOCTh CBOMCTB KapOOHOBBIX KHCIIOT OT
CTpoeHUs1 GYHKIIMOHATLHON TPYIIIIHL.
Memanpedmemuvie. YMETh MOJIB30BATHCS OCHOBHBIMU JIOTHYECKUMU
npuéMaMu, HabJII0IaTh U J1E1aTh BHIBOJIbI, OCYILIECTBIISITH
CaMOIIPOBEPKY.
Jluunocmuwvie. POpMHUPOBATH HAYYHOE MUPOBO33PEHHUE HA OCHOBE
npecTaBiIeHid 00 0OIHOCTH CBOMCTB HEOPTaHUYECKHUX U
OpraHUYECcKUX KUCIOT. Pa3BuBaTh KOMMYHHUKAaTHUBHYIO

Kpatkue cBegenus o VIIII3 KOMIIETCHTHOCTb.

HEIpPEAEIIbHBIX

KapOOHOBBIX KHCIIOTAX.

I'eneTnyeckue cBs3u

MEXy KapOOHOBBIMU

KHCIJIOTaMU U APYTUMHU

KJIJacCaMH OpPraHu4eCcKUX

COCAMHEHUN

[TpakTudeckas padotaNe | VII Ilpeomemnule. YMETh IPOBOAUTD OTIBITHI MO MOTYYCHHIO YKCYCHOM

3. KHCJIOTBI U U3YUYEHHUIO €€ CBOMCTB, OTIIMYATh MYPAaBbUHYIO KUCIOTY

«lTomy4enue u cBoiicTBa OT YKCYCHOH C IIOMOILBIO XUMUUECKUX PEAKIIM, COCTABIATh OTYET O

KapOOHOBBIX KHUCIIOT. MpaKTUYECKOU padoTe.
Memanpeomemnuie. YMETh CAMOCTOSTENIEHO OCYILIECTBIIATS,
KOHTPOJINPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTb.
Jluunocmmuvie. Pa3BuBaTh OepexHOE, OTBETCTBEHHOE OTHOILIEHUE K
buznyecKoMy 310pOBbIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIIOJEH,
YMEHHE OKa3bIBaTh NEPBYIO IOMOILb IIPU 0KOTax U TpaBMax,
CBSA3aHHBIX C PEAKTHUBAMU U JJaOOPATOPHBIM 000pPYI0BAHUEM.

22 [TpakTuyeckas padoraNe | VII IIpeomemnule. YMETb IPOBOIUTH OTBITHI 110 PACTIO3HABAHUIO

4.
«Pemenue
AKCIEPUMEHTAIBHBIX

OPTraHMYECKHX BEIIECTB U COCTABIIATH OTUET O MPAKTHUECKOH padore.
3HaTh npaBuia 6e30macHoil paboThI ¢ BeliecTBaMu, 000py10BaHUEM
Y XUMHYECKOHN MTOCY 0.
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3a/1a4 Ha Paclo3HaBaHUE
OpraHUYeCKHUX
BEILIECTBY.

Memanpeomemuvie. YMeTb CAMOCTOSITEIBHO OCYIECTBIIATD,
KOHTPOJIMPOBATH U KOPPEKTUPOBATh JESITEIBHOCTb.

Jluunocmuvie. Pa3BuBaTh OepeKHOE, OTBETCTBEHHOE OTHOILIEHUE K
¢bu3nuecKkoMy 310pOBbIO, KAK COOCTBEHHOMY, TaK U IPYT'HX JIFOJEH,
YMEHHE OKa3bIBaTh NEPBYIO MOMOILb IPU 0KOTaxX U TpaBMax,
CBSI3aHHBIX C PEaKTHBAMH U J1a00paTOPHBIM 000pYyIOBAHUEM.

23

I'ereTmueckas CBA3b
KapOOHOBBIX KHCIIOT C
JIPYTUMHU KJIaCCaMH
OpraHUYECKUX
COEeIUHEHNN

I'masa VIII. CJIOXKHBIE 9®HUPLI. ’JKUPbI

24

1

CnoxHbIe 3(DUPHI.

YHUHM

IIpeomemnvbie. 3HaTh CTPOCHHE, MTOTYUEHUE, CBOMCTBA U 00J1ACTH
MPUMEHEHUS CIOXKHBIX 3PHPOB. YMETh COCTaBIATH (hOPMYJIIBI
CJIOXHBIX 3(pUPOB, ypaBHEHUS peakuil 3TepruPpUKaLUU U THAPOIIN3A.
Memanpeomemnvie. YMETh COOTHOCHTH CBOU JICUCTBUS C
IUTAHUPYEMBIMU pe3yJIbTaTaMU, OCYIIECTBISATh KOHTPOJIb CBOEH
JESITEIIbHOCTH B MPOIIECCe JOCTHKEHUS Pe3yJbTaTa.

Jluunocmuwvie. DopMHUpPOBATH OTBETCTBEHHOE OTHOIICHHE K YUEHUIO,
TOTOBHOCTh U CHOCOOHOCTH K CaM0O00Opa30BaHUIO.

Kupsl. Moromue
cpeiacTBa

YUHM

[IpeameTHsbie. 3HATH ONpeEICHUE )KUPOB, CTPOEHUE UX MOJIEKYI,
CBOICTBa, OMOIOTHYECKYIO POJIb U MPAKTUYECKOE 3HAUCHUE. Y METh
COCTaBJIATh YPABHEHUS PEAKLNN, TOATBEPKIAIOIINX CBOMNCTBA
JKUPOB.

MeranpeameTHsie. BiiageTs HaBpIkaMu TIO3HABATEIBLHOM peduieKkcuun
KaK OCO3HAHUS COBEPIIAEMBIX ACHUCTBUN U MBICIUTEIbHBIX
IIPOLIECCOB.

Jluunocmuvie. POpMUPOBATH HAYYHOE MUPOBO33pPEHUE.

ITonstue o
CHUHTETHYCCKHUX
MOIOIIUX CPEICTBAX.
[TpaBua Ge3o0macHOTrO
oOpalleHus co

YUHM

IIpeomemmnule. 3HaTh CYIIHOCTb MpOLECcCa THAPUPOBAHUS KHUPOB.
HmeTsb npeacTaBieHne 0 CHHTETHIECKUX MOIOIIUX CPECTBAX H
3alMTe IPUPO/BI OT 3arpsSA3HEHUS] UMH. Y METh COOJII0aTh IpaBuila
0e301macHOro 0OpaIIeHus Co CPeACTBAMU OBITOBOI XMMUMU.
Memanpeomemnuie. YMETh aHAIM3UPOBATh U KPUTUUYECKH OLICHUBATh
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cpencTBaMu OBITOBOM
XAMUH.

npeiaraeMyro HH(pOpMaIuio, ICHO, JIOTHYHO U TOYHO M3J1araTh
CBOIO TOYKY 3PECHHS.

JIngnoctHbIe. @OPMUPOBATH IKOJIOTMYECKOE MBbIIIEHUE. Pa3BuBaTh
Oepe’kHOe, OTBETCTBEHHOE OTHOILIEHHE K (PU3NYECKOMY 3/J0POBBIO,
KaK COOCTBEHHOMY, TaK U IPYTHX JIFOJCH.

I'nasa IX. YI'VIEBO/bI
25 |1 VYrnesogsl. I'moko3a. YUHM | IIpeomemnule. 3HaTh CTPOCHUE MOJICKYJIBI TJTIOKO3bI. Y METh
CtpoeHune MoJIeKyIbl, JIOKa3bIBaTh HAJTMYUE (PYHKIIMOHAIBHBIX TPYII B MOJICKYJIE TITIOKO3BI.
(bu3MYecKre CBONCTBA U Memanpeomemuvie. YMeTh 0000111aTh, YCTAHABIMBATH aHAJIOTHH,
HaX0XJIEHNE B IPUPO/IE. KJaccu(UIpoBaTh, BBIOMPATh OCHOBAHUS U KPUTEPHU IJIS
KJIacCU(PUKAIIIH.
Jluunocmuvie. DopMHpOBaTH HAYYHOE MUPOBO33PEHHE.
Xumunueckue coiictea, | YUHM | Ilpenmernsie. 3HaTh CBOMCTBA TIFOKO3bI M 00JIACTH €€ TPUMEHEHHUS.
MIOJIy4YEHUE U YMeTb COCTaBIATh YPaBHEHUSI pEAKLIUi OKUCIIEHUS, BOCCTAHOBIICHHUS,
MIPUMEHEHUE TIIFOKO3bI. OpO’KEHUS TIIFOKO3BI.
Memanpeomemnuie. COCTaBIATh CXEMbI HA OCHOBE N3Y4YEHHOTO
Marepuaia.
Jluunocmuvie. DopMUPOBATH IO3HABATEIBHYIO U HHPOPMALIMOHHYIO
KYJBTYDY.
Caxapo3sa. Haxoxxnenne | YUHM | [Ipeomemmvie. 3HaTh XMMHUYECKHE CBOMCTBA Caxapo3bl. Y METh
B NPUPOJIE, CBOMCTBA U COCTaBJISITh YPAaBHEHUS PEAKIIMH, TOATBEPAKIAIOIINX CBOMCTBA
IIPUMEHEHNE. caxapo3bl, 00BSICHATH 3aBUCIMOCTb CBOMCTB caxapo3bl OT CTPOCHHUS
(GYHKIIMOHATIBHBIX TPYIII, Ha3bIBaTh 00JACTH MPUMEHEHHS Caxapo3bl.
MetanpeameTHble. Y METh N0Jb30BaThCS OCHOBHBIMU JIOTUYECKUMU
npuéMaMu, MeTojaMu HaOII0AeHHsI, 00bSICHEHUS, TPOTHO3UPOBAHUS.
JInunoctHble. POPMUPOBATH HAYYHOE MUPOBO33PEHHUE.
26 |1 ITonucaxapuael. YUHM | IIpeomemnule. 3HaTh CTPOEHUE U CBOWCTBA Kpaxmalia, KAYeCTBEHHYIO
Kpaxmani. peakLIo Ha KpaxMaJl, IpeBpallleHusl KpaxMaja B OpraHu3Me. Y MEeThb

COCTaBJIATh YPABHEHUSA PEAKLUN TMAPOJIA3a Kpaxmaa U
IIOJIMKOHICHCAIIMM MOHOCAaXapHI0B.

Memanpeomemmnuie. YMETh NOJAB30BATHCS OCHOBHBIMH JIOTMUECKUMHU
pUEMaMHU.

Jluunocmuwvie. DopMUpPOBATH OTBETCTBEHHOE OTHOLICHUE
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K YYEHHIO.

[emnromnosa. YUHM | [Ipeomemnule. 3HaTh CTPOCHUE U CBOWCTBA LIEIUIIONIO3bI. Y METh
COCTaBJIATh YPAaBHEHUS PEAKLINN THAPOIN3a LEUTOJIO03bI U
00pa30BaHUs CIOXKHBIX F(PUPOB LIEIUTIOI03bI U A30THOM KUCIIOTHI,
LEJUTIOJIO3bI U YKCYCHOM KUCIOTHI.

Memanpeomemuvie. YMeTh 0000111aTh, YCTAHABIMBATH aHAJIOTHH,
MPOAYKTHUBHO OOILIATHCS B MPOLIECCE COBMECTHOM AESITEIbHOCTH.
Jluunocmuvie. DopMUPOBATH IO3HABATEIBHYIO U HHPOPMALIMOHHYIO
KyJbTYpY, B TOM YHCJI€ pa3BUBaTh HABBIKK CAMOCTOSATEIHHON pabOThI
C KHUTaMH.

27 |1 [TpakTrueckas padotaNe | VII IIpeomemnvie. YMETh MPUMEHTH 3HAHUS O XUMHUYECKUX CBOMCTBAX

5 «Pemenune OpraHMYECKUX BEIIECTB Ul PELICHUS DKCIIEPUMEHTAIbHBIX 3a/1a4,
SKCIIEPUMEHTAIIBHBIX U no0upaTh BEUIeCTBa U MPOBOAUTH XUMHUUECKHE PEaKiuy,
pacueTHBIX 3a7ad Ha HE00XO0IMMBIE JIJIS peIIeHUs ONpeAeIEHHON 3a1auH.
MOJIyYEHUE U Memanpedmemnule. YMETh paccykaatTh, AeIaTh YMO3AKIIOUEHUS U
pacrno3HaBaHHe BBIBO/IbI, CAMOCTOSITEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
OpraHNYeCKHUX KOPPEKTUPOBATh YUeOHYIO 1E€ATEIbHOCTb.

BELIECTBY. Jluunocmuvie. Pa3BUBaTh HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMU
B yu4eOHO-UCCIIeIOBATEIbCKOM 1eATEIbHOCTH.

I'maBa X. ASOTCOJAEPKAIIIME OPTAHUYECKHME COEJIMHEHUSA

28 |1 Awmunbl. CTpoeHue 1 YUHM | lIpeomemnule. 3HaTh ONpeiCICHNE aMUHOB, CTPOCHHUE X MOJICKYJI U
CBOMCTBa CBOMCTBA. YMETh Ha3bIBaTh M30MEPHI U TOMOJIOTH AMUHOB,

AMUHOB IIPEAEIBLHOTO COCTaBJISITh YPABHEHUS PEAKIINM, XapaKTePU3YIOIINX XUMUYECKHE

psana. AHWINH CBOMCTBA aMHHOB.

KaK MpeJCTaBUTEIb Memanpeomemmnvie. YMETh yCTaHABINBATh AHAJIIOTUHU, JAETIATh

apOMaTHYECKUX aMHHOB. BBIBOJIbI HA OCHOBE CpPaBHEHMSI, KIIaCCU(DUIIUPOBATH, BEIOUPATH
OCHOBAHHMS U KPUTEPUH JUTSI KJIacCH(PHUKALINN.
Jluunocmuwvie. PopMHUPOBATH HAYYHOE MUPOBO33PEHHUE HA OCHOBE
MPEJCTABICHUN O TEHETUYECKOUN CBA3M OPTaHUYECKUX COCTMHEHUMN.

29 |1 AMHHOKHUCIIOTBI, UX YUHM | IIpeomemnvie. 3HaTh CTPOCHUE MOJIEKY]I aMUHOKHUCIIOT, UX
CTPOEHHE, U30MEPHS U M30MEPUI0. YMETh JaBaTh Ha3BaHUsI AMMHOKHUCIIOTaM IO
CBONCTBA. MEXIYHAPOAHOW HOMEHKIIATYPE, COCTABIISATh YPABHEHUSI PEAKLIMA,
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MTOATBEPIKIAIOIINX CBONCTBA aMUHOKHCIIOT, OOBSICHATD 3aBUCHUMOCTD
CBOICTB aMMHOKHUCJIOT OT CTPOEHUS (PYHKIIMOHATBHBIX TPYIII.
Memanpeomemuvle. Bnagers HaBRIKaMH IO3HABATCILHOM
JESTEIbHOCTH, TPUMEHSITh Pa3IMYHbIe METOAbI TTO3HAHMUS.
Jluunocmuvie. DopMUPOBATH OTBETCTBEHHOE OTHOIIEHUE K YUCHUIO,
CIOCOOHOCTH K CAMOPA3BUTHIO U CAMOOOPa30BaHHUIO.

['eneTnueckas cBs3b VIIII3 IIpeomemmvbie. 3HaTh CTPOCHHUE M CBOMCTBA aMUHOB M aMUHOKHUCIIOT.

MEXIY YMeTb COCTaBIATh YPaBHEHUS PEAKLIUN, XapaKTEPU3YIOIIUX

AMUHOKHCIJIOTaMH U XMMHYECKHE CBOMCTBA AMUHOB U @MHUHOKHUCIIOT, OOBSICHATh

JIpYTMMH KJlaccaMu 3aBHCHUMOCTb CBOWCTB OPraHMYECKUX BEIIECTB OT HAJTMYUS TEX WU

OpPraHUYECKHUX UHBIX (QYHKIIMOHAJIBHBIX TPYIII.

coenvHeHun. Pemenue Memanpeomemnuie. YMeTb 0000111aTh 3HAHUS, OPTaHU30BBIBAThH

pacU€THBIX 3a7ad. y4eOHOE COTPYTHUUECTBO U COBMECTHYIO JI€ATEILHOCTh C yUUTEIEM
¥ CBEpCTHHUKAMH, pab0TaTh MHIUBUAYAIBHO U B TPYIIIIE.
Jluunocmuwvie. DOpMUPOBATH IIETOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH,
pa3BUBATh KOMMYHHMKAaTUBHYI0 KOMIIETEHTHOCTb.

30 benku — npupoaHsie YUHM | lIpeomemnvle. YMETh XapaKTepu30BaTh CTPYKTYPY MOJIEKYJI OCIKOB:

MOJINMEPBL. NIEPBUYHYI0, BTOPUYHYI0, TPETUYHYIO U YETBEPTUUHYIO.

CocraB u cTpoeHue Memanpeomemnuie. YMeTh 0000111aTh, yCTAHABINBATH AHAJIOTHU U

O€JKOB. JIeNIaTh BBIBOJBI HA OCHOBE CPABHECHMS.
Jluunocmuvie. DopMUpOBaTH HAYYHOE MUPOBO33PEHUE HA OCHOBE
MIPEACTABICHUI 00 OOITHOCTH MPUHIIMIIOB CTPOCHUS U (YHKITHA
OEJIKOB y BCEX JKUBBIX OPTraHU3MOB.

CBolicTBa OEJIKOB. YUHM IIpeomemmvie. 3HaTh CBONWCTBA OCIKOB. YMETh ITPOBOJIUTH IIBETHHIC

[TpeBparenust 6EIKOB B peakiuu Ha Oenku. IMeTh npeacTaBiIeHus 0 MpeBpalleHUsIX OEIKoB

OpraHmsMme. B OpraHu3Me, 0 XUMHUYECKOM U MUKPOOHOJIOTHYECKOM CHHTE3€E

VYcnexu B U3y4eHUH U OEeJKOB.

CHHTE3€ OEJIKOB. Memanpeomemnvie. YMETh SICHO, IOTMYHO U TOYHO U3JIaraTh CBOIO
TOUYKY 3pEHUS, UCII0JIb30BATh AJICKBATHBIE A3BIKOBBIE CPEACTBA.
Jluunocmuvie. Pa3BUBAaTh HaBBIKM B3aMMO- M CAMOOLICHKH.

[TousiTue 06 YUHM | [Ipeomemnvie. YMETb OOBSICHATH OMOJIOTUYECKYIO POJTb

A30TCOJICPIKAITIX

HYKJICMHOBBIX KHCJIOT.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

roCYAAPCTBEHHOE BHO)KETHOE OBLLEOBPA30BATEJIbHOE
YYPEXXAEHUE CPEAHSASA OBLLEOBPA3SOBATEJIbHAS LLIKOJIA N2 259
WMEHMW M.T. JIOPUC-MEJINKOBA AOMUPANTTEACKOIO PAIOHA
CAHKT-NETEPBYPTA, KouapsH AcTruk TenemakoBHa, Anpektop

20.03.24 17:33 (MSK) CepTudpmkaT BAOS94AE3B02C41A9DC5DF915ABD9222F318CDFE
[HeiicTeyeT ¢ 06.12.23 no 28.02.25




TCTCPOIMKITNYICCKUX
COCIUHCHUAX.

HYKJ'IGI/IHOBLIG KHUCJIOTHI.

Memanpeomemnvie. YMeTh NPUMEHATH NOTY4YEHHBIE 3HAHHS B HOBOM
CUTYAIHH.

Jluunocmuwvie. POpMHUPOBATH LIETOCTHOE MUPOBO33pEHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
00LIECTBEHHON TPAKTHKHU.

32

XuUMUs U 310pOBbE
YeJ0BeKa.

YUHM

IIpedmemnule. YMETh NOIB30BATHCS MHCTPYKLUSAMH K
JIEKapCTBEHHBIM Mperaparam.

Memanpeomemnuie. YMETb CTaBUTh BOIIPOCHL, apTyMEHTHPOBAThH
CcOOCTBEHHYIO MO3UIINIO, (POPMYITHUPOBATH BBIBOJBI U 3aKJIIOUEHUSI.
Jluunocmuovie. DopMupoBaTh OEpPEKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIEHUE K (U3NYECKOMY U TICUXOJIOTUYECKOMY
3JI0POBbIO, KaK COOCTBEHHOMY, TaK U JAPYTHX JIIOJCH, HEMPUATHE
ynoTpebIeHNs aJIKOroJisi 1 HAPKOTHKOB.

I'masa XI. XUMMSA ITIOJIMMEPOB

33

1

CHHTEeTHYCCKHE
[TOJIUMEPBHI.

OCHOBHBIE CITOCOOBI
HOJIy‘-ICHI/IH HO.HI/IMepOB.

YUHM

IIpeomemnvie. 3HaTh CTPOCHHE MMOJTUMEPOB M 3aBUCUMOCTH CBOWMCTB
MOJIMMEPOB OT UX CTPOCHHS. Y METh ONPEAEISITh MOHOMED, TIOJIUMED,
CTPYKTYpHOE 3BE€HO, CTENIEHb MMOJIMMEpPU3alliH, 3aITUCHIBATD
ypaBHEHUS peaKli MOIUMEPU3ALNUU U TTOJIUKOHICHCAIINH.
Memanpeomemuvie. Biianets HaBbIKAMH IO3HABATEILHON
JIeATETbHOCTH.

Jluunocmuwvie. DOpMUPOBATH 1IETOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0011eCTBEHHON MTPAKTHUKH.

IMonusTHaeH 1
MTOJTUTIPOTTUJIEH.
KonneHncannoHHble
MOJIUMEPHI.
IlenonnacTel.

YUHM

IIpeomemHnule. 3HaTh CTPOCHUE, CBOWCTBA M IPUMEHEHHE
HOJMATUIIEHA, TOJUIPONUIIEHA, PEeHONI0(POPMATIbAECTUIHBIX CMOJL.
Memanpeomemnuie. YMETh OPUEHTUPOBATHCS B PA3TUYHBIX
MCTOYHUKAX UH(OPMAIMK U UCIIOJIb30BaTh UX I JOCTHKECHUS
LEJIEH.

Jluunocmuvie. PoOpMUPOBATH IO3HABATENIBHYIO U HHPOPMALIMOHHYIO
KyJbTYpY, 3KOJIOTUYECKOE MBIIIJIEHUE, PA3BUBATh HABBIKK B3aUMO- U
CaMOOLIEHKH.

Harypasbnslii u
CUHTETHUYECKHE

YUHM

IIpeomemnywie. IMeTh peCTaBICHUS O CTPOCHUHU, CBOMCTBAX U
IPUMEHEHHUHU HATypaJbHOTO KaydyKa U CTEpeOperyIspHbIX
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Kay4qyKH.

CUHTETHYECKUX KayuyKOB.

Memanpeomemuvie. YMETh ACHO, TOTUYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pEHUSI, UCTIOJIb30BaTh a/ICKBATHHIE SI3BIKOBBIC CPE/ICTBA.
Jluunocmuwvie. DopMHUpPOBATH HAYYHOE MUPOBO33PEHUE U YBAKECHHUE K
OTEYECTBEHHOMN HAyKe.

CHHTETHYECKHE
BOJIOKHA.

YUHM

Ilpeomemnule. IMeTh TIpENICTABICHHS O CTPOCHHUH, CBOMCTBAX,
MIPUMEHEHUH W TIOJIyYCHHH JIaBCaHa M KaIrpoHa.

Memanpeomemuvie. YMeTh 0000111aTh, YCTAaHABIMBATH aHAJIOTHH,
KJ1IacCU(PUITUPOBATH, BHIOUPATh OCHOBAHUS M KPUTEPHUH IS
KJaccu(uKaIum.

Jluunocmuvie. Pa3BUBaTh HABBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM.

[TpakTuyeckast paboraNe
6.

«Pacno3HaBanue
IUIACTMACC U BOJIOKOH».

VII

IIpeomemnule. YMETh MPAKTUYECKH PACTIO3HABATH OPraHUYECKHE
BEIIECTBA, UCIIOJIb3YsI KAUECTBEHHBIE PEAKIINU.
Memanpeomemnuie. YMETh CAMOCTOSTENIEHO OCYILIECTBIIATH,
KOHTPOJIMPOBATH U KOPPEKTUPOBATh JESITEIBHOCTb.

Jluunocmuvie. Pa3BuBaTh GEpeKHOE, OTBETCTBEHHOE OTHOIIEHHE K
(bu3n4ecKkoMy 30pOBbIO, KAK COOCTBEHHOMY, TaK U IPYTI'HX JIFOJEH,
YMEHHE OKa3bIBaTh NEPBYIO IOMOILb IIPU 0KOTaxX U TpaBMax,
CBSI3aHHBIX C PEaKTUBAMU U J1a00paTOPHBIM 000pYyIOBAaHUEM.

Opranuydeckasi XuMusi,
YeJIOBEK U MPHUPO/Ia.

YUHM

IIpeomemnule. 3HaTH MPUYHUHBI YKOJIOTUIECKOTO KpU3HCa. YMETh
OOBSICHATh IPUYMHBI 3arPA3HEHUS OKPYIKaIOIIEH Cpeibl.
Memanpeomemnuie. YMETh OPUEHTUPOBATHCS B PA3ITUUHBIX
UCTOYHUKAX UH(OpPMAIMH, KPUTUYECKH OLIEHUBATh U
MHTEPIPETHPOBATH NHPOPMALIUIO, MTOIYYaEMYIO U3 PA3INIHBIX
UCTOYHUKOB.

Jluunocmuvie. DopMUPOBATH LEIOCTHOE MUPOBO33PEHUE U OCHOBBI
HKOJIOTHYECKOM KYJIbTYpBL.

34

O06o0mmanmuil ypox 1o
TeMe « XUMUA
MOJTUMEPOBY»

VK3

Ilosnasamenvuvie. Ilouck u 06padboTka HHGOpMaLNY, yCTaHOBIECHHE
B3aMMOCBSI3M MEX/ly HOBBIM M U3Y4YE€HHBIM MaTE€pHaJIOM, pa3BUTHE
JIOTUYECKOI'0 MBIIIJIEHNS]; OCBOEHUE KYJIbTYPbl YMCTBEHHOI'O U
IPaKTUYECKOI0 TPy/1a, UHTEpPECA K 3HAHUSIM.

Memanpeomemnvie. Y MeHNE TPUOOPETATh U IPUMEHSATH 3HAHUS U
YMEHHs B IOBCEAHEBHOM XKHU3HHU.
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| Jluunocmuvie. OCBOCHHE HOBBIX COLMATIBHBIX POJICH U TPaBUIL.

Iaasa XII. OGOBIIEHUE 3HAHUM IO KYPCY OPTAHUYECKOM XUMHHA

[ToBTOpenue. M3omepus
OpTraHU4YCCKUX BCIICCTB.

VIIII3

IIpeomemmvbie. 3HaTh TPUHITUTIBI KITACCU(PUKAITUN OPTAaHUIECKUX
COCJIMHEHUH, onpeeneHrne GyHKINOHAIBHON rpynbl. Y METh 110
CTPYKTYPHBIM (OpMyJIaM OpraHUYECKUX BEIIECTB ONPEICTIATh
MPUHAJIE)KHOCTh BELIECTBA K KOHKPETHOMY KJIACCY OpraHUYEeCKUX
COCTMHEHUH. YMETh COCTaBIIATh (POPMYIIBI K30MEPOB, OTINYATH
TOMOJIOTH OT U30MEPOB, Ha3bIBaTh BELIECTBA MO MEXKITYHAPOIHON
HOMEHKJIaType, COCTABJIATh CTPYKTYPHBIE (JOPMYIIBI BEIIECTB M0 MX
Ha3BaHHIM.

Memanpeomemuvie. Biianets HaBbIKAMH IO3HABATEILHON
JIeSITCIILHOCTH.

Jluunocmuwvie. DOpMUPOBATH MUPOBO33PEHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH, HA OCHOBE MPEACTABICHUI
0 CTPOEHUHU U MHOTO00pa3HK OPTaHNYECKUX BEIICCTB.

IToBTOpEHUE.
I'ereTmueckas CBA3b
OCHOBHBIX KJIaCCOB
OPraHUYECKUX
coenquHeHu. Perenue
3aj1ad4.

VIIII3

IIpeomemHnule. 3HaTH 3aBUCIMOCTb MEXKJLy COCTAaBOM, CTPOCHUEM H
CBOMCTBaMH BELIECTB. YMETh IPUBOJIUTH IPUMEPBI U COCTABIIATh
ypaBHEHHSI XUMUYECKUX PEaKLUH, paCKPHIBAIOIIUX T€HETHUECKUE
CBSI3U MEX/Yy OCHOBHBIMH KJIACCAMU OPTaHUYECKUX COETUHEHUH.
OTtpabateiBaTh yMEHHUE MIPOU3BOAUTE PACUETHI IO XMMUYECKHM
YPaBHEHUSIM, €CJIU OJHO U3 pearupyroliyx BELIECTB B3SITO B U30BITKE.
Memanpeomemnuie. YMETh OPraHU30BBIBATH YUeOHOE
COTPYAHUYECTBO U COBMECTHYIO AEATEIBHOCTb C YUUTEIEM U
CBEPCTHUKAMH, pabOTaTh MHAMBHUIYAJIHHO U B TPyMIe (HAXOAUTh
oO11ee penieHre u paspeniath KOHMIUKTH HA OCHOBE COTJIACOBAHMS
NO3HULKHN U yu€Ta UHTEPECcOB), POPMYIUPOBATh, APTYMEHTHPOBATH U
OTCTaMBaTh CBOE MHEHHUE.

Jluunocmuwvie. DopMHUpOBaTH LIETOCTHOE MUPOBO33PEHHUE,
COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, Ha
OCHOBE IPEJCTABICHUN O TEHETUYECKON CBSI3U MEXKIY Pa3HbIMU
KJIaCCaMU OpraHMYeCKUX BellecTB. Pa3BUBaTh KOMMYHUKAaTUBHYIO
KOMIIETEHTHOCTb.

KoHnTtponbHas paboTa mo

YK3

HDeOM@WLHble. VYMmeThb MMPUMCHATH NOJYUYCHHBIC 3HAHWA JJIA PCIICHUS
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TeMaM» AMUHBI U
AMUHOKUCIOTHL. JKHPHI.
benku. CunreTnyeckue
MOJIUMEPBHI.

y4eOHBIX 3a71a4.
Memanpeomemnvie. YMETb COOTHOCUTH CBOU JIEHCTBHSA C

CHIOCOOBI CHCTBUI B paMKax MpPeSIOKEHHBIX YCIOBUN U

M3MEHSIOIIEHCS CUTyalne.

onpeieEHHON CII0KHOCTH 10 MPOWJCHHOMY MaTepHay.

IUIAaHUPYEMBIMHU PE3yJIbTaTaMU, OCYLIECTBIISATh KOHTPOJIb CBOEH
JIEeATEIBbHOCTH B IIPOLIECCE JOCTUKEHUS pe3yJIbTaTa, ONPEEIIATh

Tpe6OBaHHI>’I, KOPPECKTHPOBATH CBOU JEUCTBUS B COOTBETCTBHU C

Jluunocmmuuie. q)OpMI/IpOBaTB OTBCTCTBCHHOC OTHOLICHUE K YUCHUIO.
OcCHOBHBIC BHUBI ACATCIIBHOCTU yUallIUXCs. BrImonmasaTs 3aaHusd

YUHM — ypok npuMeHEHHs MOIYYEHHbIX 3HAaHUN

VIIII3 — ypok npuMeHEeHUs NOIYUYEHHBIX 3HAHUM

VII — ypoK IpaKkTUKyM

VK3 — ypok KOHTpOJI 3HAHHI
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Ne Yacel Hara IMpuyuna n Hara

ypo HauMeHoBaHue pa3jeia U TeMbl y4eOHOro mpoBeAeHUst aarta NpoBeIeHUs
Ka BpeMeHH ypokxa NpONycKa  NPONMYyLIEHHO
ypoka ro ypoka
1 2 3 4 5 6

Tema Ne 1. TeopeTnueckne 0CHOBbI OpraHu4eckoii xumuu (3 4acos)

1 ®opmupoBaHuE OPraHUYECKOM XUMHH Kak HaykKh. OCHOBHBIE MMOJOKEHUS 1
TEOPUHU XUMUYECKOTO CTPOCHUS OpraHuuYecKux coeanHenuii A.M.bytneposa.§
1,2, ynp. 1-8, (c. 10)

2 DnexTpoHHas NPUPOJa XUMHUYECKUX CBSI3€H B OPraHUYECKUX COENMHEHUSX. § 3, 1
ymp. 1-5, (c. 13).
3 Knaccuduxamus opraHn4ecKux CoeIMHEHUN.§ 4, KapTouKaM. 1

Yraesonopoasi (12 yac.)
Tema 2. [IpeaennHblie yriieBogopoasl (3 yaca)

4  Crpoenue ankaHoB. I'omonorndeckuil psa. M3omepus 1 HOMEHKIAaTypa 1
ankaHoB.§ 7, ynp. 13.-17 (c. 28), 3agaun 1-2
CsoiictBa. Ilonyuenue u npuMmeHeHue ankasos.§ 7, ynp. 18-21, 3agaun 4-5. 1
6 IlonsaTtue o uukinoankanax.Pemienne 3aa4 Ha HAX0KIEHUE MOJIEKYJIIPHOU 1

(dopmyIbl razo00pa3zHoro yriesogopoaa. TecTsl, 3a1auu

Tema 3. HenpeneabHsie yriaesoaopoabl.(4 yaca)

7  Ankensl. CTpoeHue 3TuiieHa. ['omonorndeckuii psj, U3oMepusi 1 HOMEHKJIaTypa 1
ankeHoB. CBoiicTBa u npuMmeHeHue.§ 9 ymp. 1-9, (c. 43)
[Tpaxtuueckas padota Nel «Ilomydenne sTuneHa u ombITel ¢ HUM».§ 9 ymp. 1-9, 1
9 HenpenenbHble yrieBOAOPOIbI: AIKEHBI U alkaaneHbl. CTpoeHHe, CBOMCTBA U 1

npumenenue. [Ipupoausnii kayayk.§ 10-11 yop. 10-15, (c. 43)
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10

11

12

13

14

15

16

17

18

19

Anxusbl. CTpoeHHe MOJIEKYJIbl aleTuaeHa.l'omonoru u
nu3oMepbl,HOMeHKIaTypa.CBoiCTBa alleTusaeHa U ero npuMmenenue.§ 13, ymp. 1-3,
(c. 55-56), 3anaum 1, 4

Tema 4. ApomaTuyeckue yriaeBoaopoasl (2 yaca)

Apensl. benzon u ero romosoru. [lonydyenue, pusnueckue 1 XUMUYECKHE
cBomcTBa.§ 14-15, ynp. 8, 11. 12 (c. 67), 3agava 4

I'eneTndeckas cBsI3b MEKy apEHaMM U IPYTUMU KJIACCAMM YIJIEBOIOPOIOB.
[lenouku mpeBpalleHNil OpraHMYEeCKUX COCTUHECHUIA.

1

Tema 5. IlpupoaHbie HCTOYHUKH YIJ1eBOA0POaA0B (3 yaca)

[TpupoaHbie 1 Oy THBIC HE(QTSIHBIE Ta3bl, UX CBOWCTBA M IpUMeHeHHe.§ 16, ynp.
1-2, 3amayva 1 (c.78-79), 3agaun.

Hedtb 1 HEGTEenpoaykTel. CriocoOsl nepepadbotku Hedtu.§ 17, ynp. 11-12,
3ajgayda 3 .78

KonTtponbHas pabota Nel o Teme «YTII€BOIOPOIBD». IToBTOpUTH §§ 1-
17

1

1

Kucnopoacoaepxamue oprandyeckue coenunus (12 yac)

Tema 6. CiupTsel H deHObI (4 Yaca)

OpnHoaToMHbIE TpeeNbHble ciupThl. CTpOEHUE, CBONCTBA, MOIYUYEHUE U
npumenenue. § 20-21, yop. 1-7 (c. 88), 3agaunm 1, 2

MHoroaToMHbI€ CIIUPTHI. DTUICHIJIMKOJIb, IITHIepHH. CBONCTBA, OTYYEHUE U
npumenenue.§ 22, ynp. 1-5, (c. 92), 3agauu 1-3

®enou. CTpoeHne MOJIEKYJIbl, CBOICTBA U puMeHeHue.§ 23-24, ynp. 1-2, (c.
125), pemenue 3anay.

I'eHeTnueckas CBsI3b MKy CIIUPTaMU, (PEHOIAMU U yTIIeBOI0poaaMu. PemeHue
3a/1a4 Ha U30BITOK M HeJpocTaTok.§ 36, ymp. 1-2,4, 7, 8 (c. 98), 3ax. 1-3.

1
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20

21

22

23

24

25

26

27

28

Tema 7. Aiibaernibl, KeTOHbI, KApOOHOBbIE KHCJI0THI (4 yac)

Anbaeruasl U keToHbl. CTpoeHHe, u30Mepus 1 HomeHkatypa.llonydyenue u 1
cBoiicTBa.§ 25-26, ynp. 1-6 (c. 105-106), 3agaun.

Kap6onoseie kuciotsl. Kinaccugukarus,crpoeHre,cBoWCTBa U IpUMeHeHue. § 27- 1
28, Bonp. 5-14, (c. 117).

[IpakTuyeckas pabora No2 «Pemienue skcriepuMeHTaIbHBIX 33au Ha 1

pacrio3HaBaHUEC OPTraHUYCCKUX BCHICCTB.

I'enernueckas cBsi3b KApOOHOBBIX KHCIIOT C JPYTUMH KJIACCAMH OPTaHUYECKUX 1
coerHEeHU. Penenne 3a1a4 Ha onpeesieHne MacCOBOM 10U I 0ObEMHOM
JIOJIA BBIXOJ1a MTPOJIYKTA OT TEOpETUYECKU BO3MOKHOTO. [loBTOpuTh §§ 20-28

Tema 8. Kupbl.YrieBoasl (4 yac)

Crnoxusie 3¢upsl u xxupsl. CTpoenue u cBoiictsa. [Ipumenenue. [lonstue o 1
Mmoromux cpeacreax.§ 30-31, omp. 1-12, (c. 129),3an 1, 3

I'mroko3a u caxaposza. CTpoeHrEe MOJIEKYJIbI TIII0K03bl. CBOMCTBA TIIFOKO3bI U 1
caxapo3bl, ux npuMmenenue.§ 32-33, ynp. 1-5,3an.1.c. 146.

Kpaxman u nemwiono3a mnpeAacTaBUTENHN NPUPOIHBIX MoJIuMepoB. CBOMCTBA U 1
npumenenue.§ 34-35, ymp. 15-18, (c. 146-147), 3anaya 3

[Ipaktrueckas padota Ne3 Pernienue sKcriepuMeHTaIbHBIX 33/1a4 Ha TTOJTyYeHUE U 1

pacniozHaBanue o/coenunenuii.ITopr§ 17-35.

A3oTcoep:xaniue opraHnyeckne coefuHeHus (4 yaca)
Tema 10. AMUHBI 1 AMMHOKHCJIOTHI (2 yaca)

AMUHBI: CTPOEHHE MOJIEKYJI U CBOMCTBA. AHWINH —apoMaTHYeCcKuil aMmuH. § 36, 1
yop. 1-9, (c. 157), 3anaun 2-3
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29

30

31

32

33

34

AMMHOKHUCIIOTBI: ©30MEpUs, HOMEHKJIaTypa, CBOICTBA U IpUMEHEHUE. § 36, ymp. 1
1-9, (c. 157), 3amaun 2-3

Tema 12.besaku (2 yaca)

benku - mpuponnsie noaumepsl. CocTaB, CTPYKTypa, CTPOCHUE U CBOMCTBA.§ 38, 1
ymp. 1-3, (c. 162)

XuMUA U 3J0pOBbE YeJIoBeKa. Penenre pacueTHbIX 3a/1a4. ITos. §§ 36- 1
38.

Tema 13. CunteTudeckue nojuMepsl (3uaca)

[ToHsATHS O BEICOKOMOIEKYJISIPHBIX coequHEHUsIX. OCHOBHBIE METOJIbI CHHTE3a 1
nosimMepoB. [Mommatunen. [onunponunen. § 42, ynp. 1-3, 7, (c. 176)

CuHTeTHYECKHE KayuyKH U BOJIOKHA. Pacro3HaBaHue Mm1acTMacc U BOJIOKOH.§ 42 1
ymp. 4-6, (c. 176).

O6061enHue o Kypcy oprannueckas xumus. [IoAroToBka kK KOHTPOJIBHOM

pabore.

KoHTponbHas paboTa mo TeMaM: « AMHUHBI 1 aMUHOKUCITOTHIL. JKupsl. benku. 1
Cunrernueckue nonumeps».§ 42-44, yop. 1-10, (c. 182).

Bcero: 34 yacos.
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Kosan4yecTBo yueOHbIX 4acoB 1o padoydeil mporpaMmMe M aBTOPCKOi porpamMmme.

Ne Tema KonnuecTBo yacos B Tom uncne:
n/ paszgena 1o rnporpamme
i
Pab. I'apa  ypoxu  IIpax  Kontp.
IIporp. H.H. paboTel  pabOTHI
1 TeoperHyeckue OCHOBBI: 3 3 3
1. Teopus cTpoeHHUs] OpraHUYECKUX COCTMHEHUN 1 1 1
A .M.bytneposa.
2.DJIeKTpOHHAsI IPUPOAA XUMUYECKHUX CBA3EH B 1 1 1
OPraHNU4YeCKOW XUMHH.
3.Knaccudukarusi opraHu4ecKux CoOeIMHEHUH. 1 1 1
2 YriaeBoaopoabl: 12 12 10 1 1
1. IIpenenbHbIe 3 3 3 - -
2. HenpenenbHble 4 4 3 1 -
3. Apomaruueckue 2 2 2 - -
4. [IpupoaHbIe HICTOYHUKH YIJIEB-POJIOB 3 3 2 - 1
3 Kucjopoacoaep:kauiue opraHuyeckme 12 12 10 2
BelllecTBA:
1.Coutpst ¥ peHoITBI 4 4 4 -
2.Anpaeruspl, KapOOHOBBIE 4 4 3 1
KHUCIIOTbI
3. KupblL,yrneBosl 1
4  A3oTcoaepikallue opraHuvdecKne BellecTBa: 4
1.AMHHBI
2.benku 2 2 2
2 2 2
5  BbICOKOMOJIEKY/ISIDHbIEC COCIMHEHUS. 3 4 2 1
CunTeTHYecKHe MOJIUMePHI:
1.ITousartue o BMC. OcHOBHBIE METOALI CUHTE3A. 1 1 1
2. CUHTETHYECKHUE KayuyyKH U BOJIOKHA.
3.000011eH1e 3HAHH 110 OPTaHUYECKOM XUMUH. 1 1 1
4.1toroBasi KOHTpOJIbHAsI paboTa. 1
1 1 1
Bceero: 34 35 30 3 2
[OKYMEHT MOZAMUCAH 3MIEKTPOHHOW MOAMNMCHIO
rOCYAAPCTBEHHOE BHODKETHOE OBLLLEEOBPA3OBATEJIbHOE 20.03.24 17:33 (MSK) Ceptudukat BAO594AE3B02C41A9DC5DF915ABD9222F318CDFE

YYPEXXAEHME CPEAHAS OBLLEOEPA3OBATEJIbHAS LLIKOJIA N2 259
WUMEHWU M.T. JIOPUC-MEJINKOBA AAMUPAJNTTENCKOIO PANOHA
CAHKT-NETEPBYPTA, KoyapsaH AcTruk TenemakoBHa, AupekTop

[eincteyet ¢ 06.12.23 no 28.02.25




COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI
OPI'AHUYECKASA XUMMUSA 35 u/roxa (1 4/Hen.)
Tema 1. TeopeTuyeckne 0CHOBbI OpraHu4eckol Xumuu (3 4)

@dopMHUpPOBaHUE OPraHUYECKOW XHMHUHM Kak HayKd. Teopust CTpPOCHHMs OpraHUYECKHX
coenuHeHul A. M. bytnepoBa. Yrneponanbiii ckener. Panukansl. @yHKIMOHAIBHBIE TPYIIIBL.
I'omonornueckuit pan. I'omonoru. CrpykrypHas n3omepus. Homenknarypa.  DnekTpoHHas
npuposa XHMMHYECKHX CBsSI3ed B OpPraHUYECKUX  COEIMHEHUSX. Knaccuduxanms
OpPraHUYECKUX COEZMHEHUI.
JemoHcTpanuu. OOpasisl OpPraHWYEeCKHX BEINECTB U MaTepuagoB. Monenu MOJeKys
OpPraHMYECKHUX BeIeCTB. PacTBOPMMOCTh OpPraHMYECKHUX BEIIECTB B BOJAE M HEBOAHBIX
pactBoputensx. [InaBnenue, o0yriimBaHNe U TOPEHUE OPTAaHUIECKHUX BEIIECTB.

YIJIEBOAOPOABDBI (12 4)
Tema 2. IlpenesbHbie YyrieBoaopoabl (ajJaxkanbl) (3 4)

Crpoenne ankaHoB. l'omonormueckuit psa. Homenknarypa u usomepus. Pusnyeckue u
XUMHYECKHE CBOWMCTBA alkaHOB. Peaknus 3amemienus. [lomydeHne W NpHMEHEHHE AQJIKaHOB.
[Tonsatue o nuknoankaHax. /leMoHcTpanuu. B3peiB cmecu meraHa ¢ Bo3ayxoMm. OTHoOIIEHHE
aJKaHOB K  KHCJIOTaM, IIejlouyaM, pacTBOpYy IepMaHraHarta Kaiaus U OpoMHOMH
Boznec.JlabopaTopHbie omnbIThl. M3rotoBineHue Mozeneld MOJIEKYJ] — yIIIEBOAOPOAOB U
rajJoreHonpon3BoaHbIX. PacueTHble  3agaum. Haxoxnenwme — MoneKymsipHOH — Gopmyibl
OpPraHUYECKOT0 COeIMHEHUs 0 Macce (00beMy) IPOTYKTOB CrOPaHUsI.

Tema 3. HenpeneabHble yriaeBoaopoasl (4 4)

Auakenbl. CtpoeHue ankeHoB. ['omonorudeckuii psia. Homenknatypa. M3omepusi: yriaepoaHoit
LMY, MOJIOKEHUSI KPaTHOM CBSA3M, yuc-, mpaunc- u3omMepus. XMMUYECKUE CBOWCTBA: PEAKLUU
OKUCJICHHUS, NIPUCOEIUHEHMS, noauMepu3annu. [Ipumenenne ankeHoB.Ankaanenbl. CTpoeHue.
CaoiictBa, nmpumeHeHue. [Ipuponnbiii kayuyk.AJdkuHbl. CTpoeHue auneruieHa. ['omonoru u
n3omepsl. Homenkmarypa. @u3ndeckrue M XMMUYECKUE CBOWCTBA. Peakunu nmpucoeauHEHUs U
3amemnieHusi. [Ipumenenue./lemoncrpanun. IlonyyeHue amneTuneHa KapOHIHBIM CIIOCOOOM.
B3anmMopelicTBie aneTHiieHa ¢ pacTBOPOM IEpPMaHTaHaTa Kaiusi U OpoMHON Bonoil. ['openue
aneruwieHa. Pa3noxkeHue  Kaydyyka [pM  HAarpeBaHUM UM HUCHBITAHME  IPOIYKTOB
pasznoxenus.IlpakTuyeckas padora Nel. [lonyyeHue 3THIIeHa U U3yYEHUE €r0 CBOMCTB.
Tema 4. ApomaTuyeckue yrieBoaopoabl (apensbl) (2 )

Apenbl. Ctpoenue 6enzona. M3omepus u HoMeHkIaTypa. OU3NYecKue U XMMHUUECKHE CBOMCTBA
6ensona. ['omonoru Gensona. ['eHeTHueckas CBA3b apOMATHYECKUX YTIIEBOAOPOAOB C JAPYTHMHU
KJlaccaMu yriieBooponoB. JlemMoHcTpamuu. beH305 Kak pacTBOpUTENb, TOpEHHE OeH307a.
OtHomeHne 6eH301a K OPOMHOM BOJIE M pacTBOPY MepMaHraHaTa Kayms. OKHCICHHUE TOJTyoJIa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB (3 1)

[Tpuponnsiii ra3. Hedptes u HedTenponykrsl. dusznyeckue cpoiictBa. CrocoObl nepepaboTKH.
JemoHcTpanuu. O3HaKOMIIEHHE ¢ 00pa3aMu NPoAyKTOB HedTernepepaboTKy.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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KNCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJJMHEHMUSA (16 4)
Tema 6. CiupTel M QeHOIbI (4 1)

OpnHoatomHble TpenenbHble cOUpThl. CTpoeHHe MOJeKyJ, (yHKIMOHAIbHAS TpyIma.
Bonoponnas cBsi3zb. M3omepus u HomeHkiatypa. CBolcTBa MeTaHOJa (3TAaHOJIA), TTOJyUYECHUE U

npumeHenue.  duznonormueckoe  JEWCTBHE  CIOUPTOB  HA  OPraHW3M  YEJIOBEKA.
MHoOroaToMHbIE  CHUPTHI. OTWICHIJIUKOJb,  TJIULEPHUH. CaolicTBa, MPUMEHEHUE.
DeHOUIBL. CrpoeHnue MOJIEKYJIbI ¢benona. B3anmuoe BIIMSTHHE aToMoOB

B MOJICKyJIe Ha TmpuMmepe MoJiekyasl (eHona. CoictBa. TOKCHYHOCTH ()eHOJNIA U  €ro
coenunenuil. [Ipumenenue genona. I'eneTndeckas cBA3b CIUPTOB U (PEHOJIA C YTIIEBOIOPOIAMH.
JemoncTpauuu. Bzanmoneiicteue penona c OpoMHOIN BOION U paCTBOPOM THIIPOKCHAA HATPHSI.
PactBopenne ramnepuHa B Boge. Peakuus rounepuHa ¢ rugpokcunom  memu(ID).
PacuerHble 3amauu. PacueTsl MO XMMHUYECKMM ypaBHEHUSIM TPU YCIOBUH, YTO OJHO U3
pearupymoImrx BelecTB JaHO B U30BITKE.
Tema 7. Alibaernibl, KeTOHbI, KAPOOHOBbIE KUCJIOTHI (4 1)

Anpneruasl. Kemonwi. Crpoenne Monekyn. DyHKuMoOHanpHas rpynmna. HM3omepus wu
HOMEHKJaTypa. Popmanbleruy W ameTaabJeruj: CBOMCTBA, NOJYYECHHE W MPUMEHECHHE.
Ayemon — npedcmasumens kemoHos. Ilpumernenue.OqHOCOCTaBHBIC MpeAEIbHBIE KapOOHOBBIE
kucioTel. CtpoeHue Monekyn. DyHKIMOHanbHAs Tpynmna. M3omepuss M HOMEHKIATYypa.
CoiicTBa kKapOooHOBBIX KucHOT. [Ipumenenue. Kpatkue cBeeHus o HempeaenbHbIX KapOOHOBBIX
kucioTaxl eHeTnyeckast CBsi3b KAapOOHOBBIX KHCJIOT C JPYTMMH KJIAcCaMH OPTraHUYECKHUX
coequuenuil.JleMoncrpanum. Ilonmydenune sraHans okucieHueMm 3TaHosa. B3aumopencrsue
MeTaHaJIA (dTaHalsA) C aMMHAYHBIM pacTBopoM okcuma cepedpa(l) m rugpoxcuma memm(ll).

PactBopenue B aleToHe pa3IMYHBIX OpraHMYEeCKHUX BELIECTB.
IIpakTHyeckas paGora Ne2. PemeHue -HKCIEpUMEHTAlIbHBIX 3aJad Ha pacllO3HaBaHUE
BEULIECTB.

Pacuetrnsie 3agaun. OnpeneneHre MacCoBoi WM 0OBEMHON JOJIM BbIXOJA MPOIYKTa peakluu
OT TEOPETUYECKHU BO3MOMKHOTO.

Tema 8. ’Kupbl. YriaeBoasl (4 1)

Kupel. Haxoxnenue B mnpupome. CsoiictBa. I[lpumenenue.Mowwue cpeocmsa. Ilpasuna
bezonacnozo obpawenus co cpeocmeamu 6vimosou xumuu.l'moko3a. CTpoeHHE MOJIEKYIbI.
CaoiictBa rimoko3sl. [Ipumenenue. Caxapo3a. CBolicTBa, npuMeHeHneKpaxman u nemnono3a —
NpEeACTaBUTENN MPUPOJHBIX TOJUMEpoB. Peakuuss mnonukonaeHcanuu. Ousnyeckue u
XUMHYECKHE CBOICTBA. Haxoxnenue B MpUpOJE. [Tpumenenue. AnieraTHOE
BOJIOKHO./leMoHCcTpanun. PacTBOopUMOCTH KMpOB, [JOKAa3aTENbCTBO MX HENPEAEIBHOIO
XapakTepa, OMbUIEHHE XHUpoB. CpaBHEHHE CBOMCTB MbUIa M CHHTETHYECKMX MOIOLIUX
cpeactB.BzaumoneiictBue mmoko3sl ¢ ruapokcugom Menu(Il). BzaumonelicTBrue TIIOKO3bI €
aMMMa4YHBIM pacTBOpoM okcuaa cepebpa(l).BzaumoneiictBue caxapo3bl ¢ THAPOKCHIOM
Kanplus. B3aumopnelicTBue kpaxmana ¢ uoAoM. ['maponn3 kpaxmana. O3HAKOMIIEHHE C
o0pa31amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTHyeckas paGoraNe3. PemieHune SKCIEPUMEHTANBHBIX 3aJad Ha I[IOJy4YE€HUE U
pacro3HaBaHUE OPraHUYECKUX BELIECTB.
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A3OTCOJAEPKAIIUE OPTAHUYECKUE COEIUHEHUA (4 u)
Tema 9. AMUHBI 1 AaMUHOKHCJIOTHI (2 1)

Amunbl. Ctpoenue mMosekyn. AmuHorpynna. dusnueckue U1 XMMUUYECKUE CBOWMCTBA. AHUJIMH.
CpolicTBa, TPUMECHEHUE.AMMHOKHCJIOTBHI. M3omepus u  HoMmeHkiarypa. (CBoiicTsa.
AMUHOKHCIIOTHI Kak aM(pOTEpHbIe Opranndeckue coeannenus. [Ipumenenue.

Tema 10. beaku (2 1)

Besaxku — npuponnsie nonuMepsl. CoctaB u crpoeHne. dusnueckue U XMMUUYECKHUE CBOMCTBA.
[IpeBpamenue 6eTKOB B OpraHu3Me. Y CIIeXH B U3YYEHUH U CHHTE3€ OETIKOB.XUMUS U 3I0pPOBBE
yenoBeka. JlekapctBa. [IpoGsiemMsbl, cBsi3aHHbIE C NMPUMEHEHHEM JIEKAPCTBEHHBIX IPENapaTosB.
JdemoncTpanun. Oxpacka TKaHM aHMJIMHOBBIM KpacuTeneM. Jloka3zaTenbcTBO Haauuus
(YHKIMOHAJIBHBIX TPYI B pacTBOpax aMUHOKHCIOT. L[BeTHbIe peakuuu Ha Oenku (OuypeToBas
Y KCAaHTOIIPOTENHOBAs PEAKIINN).

BBICOKOMOJIEKYJISAPHBIE COEJAUHEHUSA (4 4)
Tema 11. CunreTndeckue nojaumepsl (4 1)

[ToHsiTHE O BBICOKOMOJEKYISAPHBIX COCOUHEHHAX. llonmmMmepsl, Mmoimy4aemMble B pPEaKIHIX
nonumepusanuu. Ctpoenue momnekyi. [lonuatunen. [Honunponunen. @enongopmanvoecuonvie
CMOTbL.

Cunterndeckne kayuyku. CTpoeHHe, CBOWCTBA, TOJIy4YeHHE M TpuMeHeHHe.CHHTETHYeCKHe
BosiokHa. KanpoH. JlaBcan. [lemoncTpanuu. OOpasipl MIacTMacc, CHHTETHYECKUX KaydyKOB U
CHHTETHYECKUX BOJIOKOH. Pacro3HaBaHue miacTMace M BOJIOKOH.
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Y4eOHO-METOANYECKHI KOMILIEKT:

1.Yuebnuk Pymsutnc I'.E. @.I' ®enpaman Xumus: opraHndeckas XuMust: y4eOHuK ais 10 K.
obmieoOpaszoBarenbHbix yupexaenuil/ [.E Pymsutuc, @.I' ®enpaman.- 12-e usn., ucmp. - M.:
[Tpocsemenue, 2009.-176¢.,

2. T'apa H.H. IIporpammsl o0mieoOpa3oBaTenbHbIX yupexkaeHuit. Xumusa. — M.: TIpocBenienue,

2008. -56¢.
3. I'apa H.H. Xumus: ypoku B 10 kmacce: mocobue ans yuutens. — M.: [Ipocsemienue,
2012.-11c.

4. Panmenxuii A.M. Kontponsabie padotsl o xumun B 10-11 kimaccax: mocobue sl yquTens. —
M.: Ilpocsemenue, 2006. — 96 c.
5. T'apa H.H. Xumus: ypoku B 10 ki.: mocobue mis yuurens. — M.: [Ipocsemenue, 2008. — 11 c.

IIOHOJIHHTQJILH&H JUurtreparypa aJjast YYuTeasi:

1.I'abpuensu O.C., Octpoymos N.I'. O61mas Xxumus B TecTax, 3a/1a4yax, ynpaxneHusx. 11 kmacc:
VYueb. mocobue nis obmeodpaszoar. yupexaeHuit. - M.: Jlpoda, 2022.- 304c.

2.Papeuxuii A.M., I'opuikoBa B.I1., Kpyrnukosa JI.H. Jlugaktrnueckuii MmaTepual o XUMHUM 715
10-11 xnaccoB: nocobue st yuurens. — M.: [Ipocsemenue, 2022. 3.Kypnan: «Xumus B
HIKOJIe», « XUMHUs»- IpUiiokeHue K razere «IlepBoe ceHTIOps».

4.bubnuoteuka razersl «IlepBoe CeHTAOPS».
5.0OnextponHble HocuTenu: Penmtutop. Xumus.I1oHbIN IIKONBHBIN KypC;

JlonoTHMTe IbHAS JTUTEPaTypa I Y4eHUKA

1. Maneiukuna B. 3anumarensHas xumusi. Heckyunsiii yaeonuk. — Cankt-Ileptedypr: Tpuon,
1998.

2. Aptemenko A.W. Y auBuTenbHbIN MUup opranndeckoit xumun. — M.: [Ipoda, 2022.

Amuk6epona JL.IO., Pykk H.C.. [Tone3nas xumus: 3agaun u ucropus. — M.: Jlpoda, 2023.

4.  Crenun b.Jl., Anmux6epoall.}O.. 3anumaresnbHble 3a1aHus ¥ 3PPEKTHUBHBIC OMBITHI 10 XUMUH.

— M.: JIpoda, 2013.

Aptemenko A.U. [Ipumenenne opranndeckux coenuHenuid. — M.: poda, 2013.

6. Kapmosa A.A., Jleskun A.H. Opranndeckass XuMus: WTIOCTpupoBaHHbIid kype: 10(11) kimace:
nocobue s ygamuxcs. — M.: [IpocBemenue, 2005.

7. Ymxkanosa B.H., Moannauc H.B. Xumus: KonkypcHsie 3aganus 1 oTBeTHI: [locoOue mist
nocrynatoumx B BY3s1. — M.: IIpocsemenue, 2011.
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6. KoHTpOJIb 32 ypOBHEM 3HAHM ydyaluxcs MpeayCMaTpUBAET IPOBEACHUE MPAKTHUECKUX,
KOHTPOJIBHBIX pa0OT M TEKYIIMX CaMOCTOSITEIBHBIX Pa0OT B paMKax KaxJ0H TEMBI B BUJE
¢dparmenTa ypoxa.

MoOHHTOPHHT YPOBHS 0OYYEHHOCTH M Ka4eCTBA 3HAHWH YYaIIUXCS 110 YICOHBIM YETBEPTSIM.
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