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Pabouast mporpamMma cocTaB/ieHa Ha OCHOBe C/Ie[yIOIIMX HOPMaTUBHBIX [JOKYMEHTOB:
1. ®epepambHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pa3oBanuu B Poccuiickoit
®deneparyn»;

2. TIpukaza MunobpHayku oT 30.08.2013 Ne 1015 «O6 yTBepkaeHuu Ilopsiika opraHu3alu u
ocyliecTB/ieHUs: 00pa3oBaTe/ibHON /IeATe/IbHOCTH 110 OCHOBHBIM 00111e00pa3oBaTelbHbIM TIPOrpaMMaM —
oOpa3oBare/lbHBIM TMIPOrpaMMaM  HadyajbHOrO O00ILero, OCHOBHOTO 0O0IIero u cpegHero ooiero
obpa3oBaHUs»;

3. [TIpukaza Munob6pHayku Poccun ot 17.05.2012 Ne 413 «O6 ytBepkaenuun ®I'OC cpegHero
ob11iero o6pa3oBaHust»;

4. CanlluH 2.4.2.2821-10 «CaHUTapHO-3MHUAEMHUOIOTHYECKHe TpeOOBaHUSI K YCIOBUSIM U
opranuzauu o0yueHusi B OVY», yTBepK[EHHBIX I10CTAHOB/IEHHMEM TJIaBHOIO TOCY/apCTBEHHOI'O
caHuTapHoro Bpaua ot 29.12.2010 Ne 189;

5. YueGHoro ruiaHa cpegHero o6iriero odpa3oBaHus, yTBepaeHHOro nprka3oM oT 31.08.2020 Ne
175 «O BHeceHMM W3MEHEHMI B OCHOBHYIO 00pa30BaTe/ibHYI0 [IPOrpamMMy CpeZiHero o0Iiero
obpa3oBaHUsI»;

6. Ilporpammsl kypca «Xumusi». 10 - 11 knacc. ba3oBsiit ypoeHb. ABtop: O.C. 'abpuensH. M.:
HOpoda, 2017r.
7. depnepanbHble TpeOOBaHMS K 00pa3oBaTe/NbHBIM YUPEXKAEHWSM B YaCTH MUHMMATbHOW
OCHallleHHOCTH yueOHOro rporecca U o6opyJoBaHMsl y4ueOHbIX MOMelleHUH (yTBepKAeHbl MPUKa30M
Muno6pHayku Poccuu ot 4 okTsi6pst 2010 1. Ne 986).

1. O.C.Tabpuensn «Xumwus» yuedbHuk s 10 knacca. ba3oBeiii ypoBens. — M: [Ipoda, 2020
2. . 0.C.TabpuensH «Xumus» yuebHuk st 10 kacca. ba3oBeiii ypoBeHs. — M: JIpoda, 2014

HenaMu u3yueHusi XMMHHU B CpeiHeH IIKOJIe IB/IAI0TCA:

1. BugeHre W TMOHMMaHWe 3HAYMMOCTHM XUMMWUECKUX 3HAaHWUW [/ KaXKAO0ro ujeHa COLMyMa; yMeHUe
OLIEHWBATb Pa3/MuHbIe (aKThl U SIBIEHUS, CBSI3aHHBIE C XUMHUUECKUMH 00BEKTaMU M TIPOIleCCaMH Ha OCHOBE
00BEKTUBHBIX KPUTEPHUEB W OMpeAeséHHOW CHUCTeMbl IIeHHOCTeH, (OopMy/JHUpOBaTh W OOOCHOBBLIBATH
coOCTBEHHOE MHEHHE U YOeXKJeHHe;

2. TloHMMaHue pOMM XWMWUU B COBPEMEHHOM eCTeCTBEHHO-HayuHOW KapTMHe MHUpa M HCI0/Ib30BaHHe
XUMUYECKUX 3HAaHWU [T OOBsICHEHUsT OOBEKTOB U TIPOI[ECCOB OKPY’Karollleld JeMCTBUTETbHOCTH —

TIPUPO/IHOM, COLIMA/IbHOM, KY/IbTYPHOW, TEXHUYECKOW CpeJibl;

3.dbopMHpOBaHKe Y CTapIIeKIaCCHUKOB MPY U3yYeHUH XUMHUU OITbITa MO3HAHUS Y CaMOIIO3HAHUS C TIOMOLIIbIO
K/TFOUeBbIX KOMIIeTeHTHOCTel (K/IFoueBbIX HABBIKOB), KOTOpble HMMEIOT YyHHBepcajibHOe 3HaueHWe [Jisi
pa3/IMyHbIX BUJOB JeATelbHOCTH, — TIOMCKA, aHaiu3a W 00paboTku wuHGOpMAIK, W3rOTOBJeHUe
MH(OPMAaLIMOHHOTO TIPOJyKTa M ero Tpe3eHTalldd, TIPUHSATHS pellleHud, , KOMMYHUKATUBHbIX HaBBIKOB,
Oe3oracHoro oOpaileHusi C BelleCTBAMHM, MaTepyajaMd M TpOLiecCCaMd B TIOBCEJHEBHOW >KU3HU W

rpodeccuoHa/IbHOM JesiTe/TbHOCTHU.

B pe3ynbTaTe u3yueHHs yueOHOro mpegMera « XUMHsI» Ha YPOBHE CpPe/JHEro 001ero 00pa3oBaHuA:
BbInyCKHUK Ha 6a30BOM ypOBHE HayUHTCS:



— pacKphIBaTh Ha MpyMMepax poJib XUMUHU B ((OPMHPOBaHMY COBPEMEHHOM HayYHOM KapTUHBI MHpa U B
MPaKTUUeCKOM /lesATelTbHOCTH UeI0BeKa;

— IeMOHCTPUPOBaTh Ha NpUMepax B3aUMOCBSI3b MeXXAY XUMHeH U IPyTUMU eCTeCTBeHHbIMU HayKaMu;

— pacKpbIBaTh Ha IpUMepax IOJI0KeHUs] TEOPUU XUMUYeCKoro crpoenrs A.M. byTneposa;

--TIOHUMaThb (hr3nveckuii cMbic [Teproanueckoro 3akoHa [.M1. MeHziesieeBa U Ha ero OCHOBE OOBSICHSTh
3aBHCHMOCTb CBONCTB XUMUUYECKHX 3/IeMEHTOB M 00pa30BaHHBIX UMU BEIL[ECTB OT 3/IeKTPOHHOTO CTPOEHHUS
aTOMOB;

— 00BSACHATH IPUYUHBI MHOT000pa3us BeIleCTB Ha OCHOBe O0IIMX MpeCTaBIeHUH 00 X COCTaBe U CTPOEHUH;

— MPUMEHSTh MpaBU/ia CUCTEMaTUUeCKOW MeXXIyHapOIHOM HOMEHK/IATyphl KakK CpeJiCTBa pa3/TMueHus U
W/IeHTU(UKALIMY BeLLeCTB 10 UX COCTaBy U CTPOEHUIO;

— COCTaBJ/IATb MOJIEKY/ISIPHbIE U CTPYKTYPHbIe (hOpMYyJibl OpraHMUeCKUX BellleCTB Kak HocUTesiel nHGopMaluu o
CTPOEHHWH Bell[eCTBa, ero CBOKMCTBAaX M MPUHA/JIEXXHOCTH K OMNpeie/IeHHOMY K/IacCy COeJUHEeHHWH;

— XapaKTepr30BaTh OpraHuyecKue BellecTBa 110 COCTaBy, CTPOEHUIO U CBOMCTBAM, yCTaHABIMBATh MPUUMHHO-
C/1e[JCTBEHHbIE CBSI3M MeX/y [JaHHbIMU XapaKTepUCTUKaMH BelllecTBa;

— MPYBO/IUTH NIPUMepPbl XMMAYECKUX peakLiui, PaCKphIBAKOIIUX XapaKTepHble CBOMCTBA TUITUYHBIX
Tpe/iCTaBUTe el KITaCCOB OPraHUUeCKUX BeIeCTB C Lie/bl0 UX WAeHTU(GUKALY U 00bsiCHeHHsT 00/1acTH
TIPUMEHEeHUSsT;

— MPOTHO3UPOBaTh BO3MOKHOCTb NIPOTEKaHUs] XUMUYECKUX peakLiiid Ha OCHOBe 3HaHWUM O THUIaX XUMUUYEeCKOU
CBSI3U B MOJIEKYJ/IAX PeareHTOB U UX PeaKLMOHHOM CIIOCOOHOCTH;

— WCTIOJIb30BaTh 3HAHUS O COCTaBe, CTPOEHUH U XMMHUUEeCKHUX CBOMCTBAX BeL[eCTB /st 6e301acHOro IpUMeHeHHs B
MPaKTUUeCKOM /1eTeIbHOCTH;

— MPUBOJUTH TIPHMEPBI TIPAKTUYECKOTO MCIIO/Ib30BaHKS MPOYKTOB repepaboTku HeTH U IMPUPOIHOTO rasa,
BBICOKOMOJIEKY/ISIPHBIX COeZIMHEeHWH (MOM3THUIeHa, CUHTeTUYEeCKOr0 KayuyKa, alleTaTHOrO BOJIOKHA);

— MPOBO/JUTH OIBITHI [10 paCliO3HAaBaHUIO OPraHUYeCKUX BellleCTB: IVIML[epUHa, YKCYCHOW KHUC/IOThI, Helpee/IbHbIX
JKHPOB, TJIFOKO3bl, KpPaxmaja, 0e/KoB — B COCTaBe IMUILEeBbIX MPOAYKTOB U KOCMETHUECKUX CPE/ICTB;

— BJ/I/leTh MpaBUIaMU U MpreMaMu 6e30rmacHo paboThl C XUMHUUYeCKUMH BelljeCTBaMH U 1abopaTOpHBIM
obopyioBaHMEM;

— yCTaHaB/IMBAaTh 3aBUCUMOCTb CKOPOCTH XMMUYECKOW peakLMy U CMeLl[eH!s] XMMUYeCKOr0 PaBHOBECHS OT
Pa3UUHBIX (PAaKTOPOB C L{e/IbI0 OMNpe/ie/IeHNs ONTUMAabHBIX YC/IOBUM MPOTeKaHUsI XUMUYECKUX TTPOLIECCOB;

— NPYBOJIUTH NIPUMeEPbI TUJPO/N3a COel B IOBCeJHEBHOW XKU3HU UeI0BEKa;

— NPYMBOJIUTH NIPUMepPbl OKMC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX PEaKLUi B IPUPO/ie, MPOU3BO/CTBEHHBIX MpOLieccax
Y )KU3HeleATelIbHOCTU OpPraH1u3MOB;

— MPUBOJUTH TIPUMEPhI XUMUUECKHUX PeakIuii, paCKPHIBAIOIIUX 00I1e XMMHUUeCKre CBOMCTBA MPOCTHIX BEIL[eCTB —
MeTaJlJIOB U HeMeTaJl/IoB;

— MPOBO/JIUTh pacyeThbl HA HAXOXK/€HUE MOJIEKY/ISIPHOM (pOpMYJIbl YTIeBOA0PO/a M0 MPOAYKTaM CrOpaHusi U 1o ero
OTHOCUTE/IbHOW TJIOTHOCTH U MaCCOBBIM JIO/ISIM 37IEMEHTOB, BXO/SLMX B €r0 COCTaB;

— BJIaJIeTh TIpaBUIaMU Oe30TacHOTro oOpalteHust ¢ eAKUMH, TOPIOYUMH ¥ TOKCUYHBIMU BellleCTBaMH, CPe/ICTBAMHU
OBLITOBOM XMMUY;

— OCYILLeCTB/ATh MOMCK XMMUYeCKOM MH(POPMAaLUU 110 Ha3BaHUSM, WEeHTU(HUKATOpaM, CTPYKTYPHbIM (hopMy/iaM
BelLleCTB;

— KPUTUUECKH OLIeHHMBaTh U MHTePIIPeTHPOBaTh XMMHUUeCKYH0 MH(OPMALIHIO, COZepIKallyrocsi B COOOLIeHUsIX
CpeJCTB MacCcoBOM nH(popMaLnu, pecypcax VIHTepHeTa, HayuHO-TIOMY/ISIPHBIX CTaThsIX C TOUKU 3peHUst
€CTeCTBeHHO-HayYHON KOPPEKTHOCTH B I1eJIsIX BhISIBJIEHUsI OLTUOOUHBIX CY)KAE€HUHN 1 (hOPMUPOBaHUs COOCTBEHHOM
MO3ULUY;

— MPeZCTaB/ISATh My TH PellieHNs T7I00ambHBIX TTPo6JieM, CTOSIIHX Tepe/] YelioBeyeCTBOM: SKOJIOTMYeCKHX,
SHepPreTUUeCKUX, ChIPbEBBIX, U POJIb XMMHUH B PeIlieHUH 3THX Mpobem.

BbinycKHUK Ha 6a30BOM ypPOBHE MO/IYYHUT BO3MOXXHOCTh HAYUUTBCS:

— wrocmpupoedmb Hd npumepdx CmdaHoes/1eHue u 360/1i0yuro OpeaHUHECKOﬁ XUMUU KAK HAYKU HA pAd3/1U4HbIX
ucmopuuveckux smandax ee paseumus,

— UCNoab308aMb Memoobl HAYYHO20 NO3HAHUA Npu 8bINO/IHEHUU NPOEKMos u yble6HO—LlCCﬂ€aOBClme/1bCKUX 3a0ay no
Uu3yyeHuro ceoﬁcme, cnocobos nos/siyd4eHusA U pacno3HABdHUA OpedHUUECKUX seuwjecme;,



— 00®s1CHAMb NPUPOOy U cNoCcobbl 06PA308aHUS XUMUUECKOL C8513U: KO8AeHMHOU (no/sipHoll, HenoaspHoll),
UOHHOlI, Memaaiuyeckoli, B000pOOHOll — C Ye/blo onpedeneHus XUMUYeCKol akmugHOCmu eeljecms;

— ycmaHaenueamb 2eHemMuuecKyto cesisb Mexicdy KAaccamu op2aHuUuecKux geujecms 0151 000CHOBAHUS
NPUHYUNUAABbHOU B03MOXCHOCMU NO/YYeHUsl OP2aHUYeCKUX coeOUHeHUll 3a0aHHO20 cocmasa U CmpoeHus.;

— ycmaHasnueams 83aumocesn3u Mexicoy pakmamu u meopuell, npuduHoll u cnedcmsuem npu aHanuse npobaeMHbIxX

cumyayuli u 060CHOBAHUU NPUHUMAEMbIX peuleHUll Ha OCHO8e XumuuecKux 3HaHull. IIporpamMmon OTBOAUTCS Ha

n3yueHre XMMUU 68 uacoB, KOTOpbIE PacIipe/iesieHbl TI0 KjaccaM CJieIyroIuM 00pa3oMm:
10 knacc -34 yaca, 1 yac B HeJleJIio;
11 knacc — 34 yaca, 1 yaca B HeJle/r0

Metoasl u ¢opmbl KOHTpPosiA. KOHTpPOnbHBIE pPabOThI, CaMOCTOSTe/NbHBIE pabOTHI, YCTHBIA OTBET,
XUMUUECKWI JUVKTaHT, TeCThbl, TIPOEKThI, TBOpUYeCKHe paboThl, 7abopaTopHble U TpaKTU4YecKde paboThI.
dopma NpoMeKyTOYHOM aTTeCcTalu - TeCT

TexHo/iorud  00yueHHs: JIMUHOCTHO OpPHEHTHPOBaHHOe oOyuenue, guddepeHipoBaHHOE u
WHVBUYalbHOE 00yueHue, TpobeMHOe 00yueHue, pa3BuBatoiiee ooyuenue, MKT.

CopepxaHue yueOHOro mpeamera
Bba3oBblii ypoBeHb
OCHOBBI OpraHu4ecKOH XUMHUH
[TosiBneHye U pa3BUTHe OpraHUYeCcKor XMMUHY Kak HayKu. [Ipeamer oprannueckoi xumuu. MecTo U 3HaueHue
OpPraHUYeCKOW XMMHUU B CUCTEME eCTECTBEHHBIX HayK.
XrMHYeckoe CTpOeHHe Kak MOpPsj0K COeJMHEHYsI aTOMOB B MOJIEKYJIe COTJIACHO UX Ba/leHTHOCTU. OCHOBHbIE
TI0JI0’KEeHHsI TEOPUU XMMUUeCKOTO CTPOeHHsI OpraHnueckux coeguHeHuit A.M. ByTnepoBa. YT/iepoAHblii cKeseT
OpraHUYecKo MoJieKy/bl. KpaTHOCTb XUMUUECKOU CBSI3U. 3aBUCMMOCTh CBOWCTB BeIl|eCTB OT XMMHUECKOTO
cTpoeHus MosekyJ1. Vi3omepus v usomepsl. [ToHaTre o pyHKIMOHaIEHOM rpymnne. [IpyuHLUITB K/1acCU(pUKaLun
opraHuueckux coefrHeHn. CucreMaTryeckast MeXXJyHapo/iHasi HOMEHK/IaTypa U MPUHLUIBI 00pa30BaHus
Ha3BaHUI OPraHUYECKUX COeJUMHEHUI.
Ankanbl. CmpoeHue moneKyabl MemaHa. 'omonorrnyeckuii psg ankaHoB. ['omosnoru. HomenknaTypa. M3omepust
yT7IepOJHOT0 CKejleTa. 3aKOHOMEePHOCTH M3MeHeHHs1 (PU3MuecKuX CBOMCTB. XMMHUUeCcKUe CBOWCTBA (Ha rpuMepe
MeTaHa U 3TaHa): peakllMu 3aMellieHusl (raioreHUpOBaHUe), 1eTHPUPOBaHHs KaK CrIoCcO0bI MOTyueHUst
BaKHEMILMX COeIMHEeHUI B OpraHnyeckoM cuHTe3e. ['opeHre MeTaHa KakK OJUH M3 OCHOBHBIX UCTOYHUKOB TeIl/ia B
MIPOMBIIIJIEHHOCTH U ObITY. HaxoxxjeHre B pupo/ie v IpUMeHeHre aKaHoB. [ToHsimue 0 YUKA0anAKaHax.
Ankensl. CmpoeHue moneKynbl smuneHa. I'omosnornyeckuit psig, ankeHoB. HomeHknarypa. MI3omepust yryiiepogHoro
CKeJjieTa Y M0JI0)KeHUs] KpaTHOW CBS3U B MOJIeKyJ/le. XMMUYeCKHe CBOMCTBA (Ha IpyUMepe 3TUIeHa): peakLu1
niprcoeuHeHus (TajJoreHMpoBaHNe, 2uOpUpoB8aHUe, TUApaTaLys, 2u0p02a102eHUPO8AHUE) KaK Criocob momyueHust
(yHKLMOHABHBIX NTPOM3BOJHBIX YI/IEBOJOPOAOB, ropeHust. [lonmmepu3ariys 3TU/ieHa KaKk OCHOBHO€ HarpaB/ieHUe
€ro UCIOo/b30BaHusl. [10/M3THU/IeH KaK KPYTTHOTOHHA)KHBIM MPOJAYKT XMMUUeCKOT0o MPOou3Bo/icTBa. [IpuMeHeHMe
3TU/IeHa.
Ankagyensl v Kayuyku. [ToHsiTve 00 anKaveHax Kak yryieBoJopoZax C ABYMsl IBOMHBIMU CBSI3SIMHU.
[Monumepu3anus guBuHWIA (OyTagueHa-1,3) Kak crocob moJsiyueHus CHHTeTHYeCKOoro Kayuyka. HaTtypanbHbId U
CUHTEeTUYEeCKUI Kayuyku. Bynkanusaius kayuyka. Pe3una. [IpyMeHeHue Kayuyka U pe3uHbl.
Ankunbl. CmpoeHue moneKybl ayemuseHd. I'omosioruueckuit psiy ankrHoB. Homenknartypa. I3omepus
YIJIePO/IHOTO CKeJleTa U MOJIOXKeHWsI KpaTHOM CBSI3U B MoJIeKysie. XUMHUUeCKre CBOKCTBa (Ha Ipumepe
alleTU/IeHa): peakLMu MpUcoejuHeHNs (rajioreHUpoBaHue, 2uOpUpo8aHue, rujipaTalys, 2uopo2aa02eHUpos8aHue)
Kak crioco0 moyueHus MoJIMMepOB U IPYTHX T0JIe3HBIX TTPOAYKTOB. ['opeHue alleTh/ieHa KakK HCTOYHUK
BBICOKOTEMIIepaTypHOro MJIaMeHH [l CBapKU U pe3Ky MeTa/lioB. [IprMeHeHue alleTreHa.
Apenbl. BeH30/1 Kak npe/icTaBUTeb apOMaTUYeCKUX YIJ/IeBOI0pofioB. CmpoeHue MoaeKyabl 6eH301d. XUMHUUecKre
CBOMCTBA: peakL[uM 3amelrieHus (TajioreHHpOBaHKe) Kak Criocob rmosyueHust



XUMWYeCKHUX CPeJICTB 3all[UThl paCTeHU, MpUCcoeiiHeHs (THAPUPOBaHE) KaK J0Ka3aTe/IbCTBO Helpe/eIbHOr0
xapakTepa OeH3oma. Peakius ropenusi. [IpumeHenre 6eH3ora.

CriipTtbl. Knaccuduikariiys, HoMeHK/1aTypa, M30MepHsi CIMPTOB. MeTaHO/1 U 9TaHOJ KaK MpeJCTaBUTeU
ripefie/IbHbIX OIHOATOMHBIX CIIUPTOB. XMMHUUECKHe CBOMCTBA (Ha MpuMepe MeTaHOoJIa 1 3TaHo/Ia):
B3aUMO/IefICTBHE C HaTPHeM Kak Crioco0 yCTaHOB/IEHUsT HA/TMUUS THAPOKCOTPYTITIBI, PeaKIUs C
rajloreHOBO/I0PO/IaMU Kak CIioco0 MoJTyYeHus paCTBOpUTeNel, JerrpaTalus Kak Ccriocob rmosiyueHus STUeHa.
Peak1iyisi ropeHust: CITUPTHI Kak TOM/IMBO. [IprMeHeHne MeTaHo/1a U 3TaHo/1a. PU3H0/I0THYECKOe JieliCTBHe
MeTaHoJ/Ia ¥ 3TaHO/Ia Ha OPraHK3M YesioBeKa. TU/IeHTJIMKOJb Y TJIMLePHH KaK MpeCTaBUTe/N NpeZie/IbHbIX
MHOT0aTOMHBIX CIIMPTOB. KauecTBeHHasi peakiiyisi HA MHOIOATOMHbIe CITUPTHI U ee TIpUMeHeHue [Ji71s
pacrio3HaBaHus IJMLeprYHa B COCTaBe KOCMeTUYeCKUX cpe/icTB. [IpakTiyeckoe nprMeHeHre STU/IeHTIMKOS U
T/IMLeprHa.

@enon. CTpoeHue MoseKy/bl (heHosa. B3aumHoe enusiHue amomos 8 Monekyne ¢peHona. Xumuueckue ceolicmea:
g3aumoodeticmeue ¢ Hampuem, 2uopokcudoom Hampus, dbpomom. ITpumeHeHre ¢eHoa.

Anbperusbl. MeTtaHasb (popmasnbieriuj) U 3TaHab (aleTanbJeri/]) Kak npecTaBUTeH rpefie/bHbIX aibJeriuioB.
KauecTBeHHbIe peakliii Ha KapOOHU/IBbHYIO IpyIy (peakiusi «cepeOpsiHOTO 3epKasa», B3auMO/elCcTBuIe C
rugpokcuziom Meau (II) 1 ux npuMeHeHue /7is1 0OHAPY>KeHUsI Tpe/ie/IbHBIX a/b/[eTH/0B B IPOMBILIIEHHBIX
CTOYHBIX BoZaX. TOKCUYHOCTh anbzeruzioB. [IpuMeHeHue Gpopmasnbieriza v aleTanbAeruza.

KapboHOBBIe KMC/IOThL. YKCYCHast KUC/IOTa Kak TPeCTaBUTe b Mpe/e/IbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCJIOT.
XrMHUUeCKUe CBOMCTBA (Ha ITpUMepe YKCYCHOM KUC/IOThI): peakliii C MeTa/lylaMU, OCHOBHBIMU OKCU/IaMU,
OCHOBAHUSIMU U COJISIMU KakK TO/TBEp>KeHre CX0/CTBa C HeOpraHMUueCKUMH KUCI0TaMU. Peakuys sTepudurkaum
Kak crioco0 mosyueHusi CJI0KHBIX 3¢rpoB. [IpMeHeHe YKCYCHOM KUCIOTBL [IpesicTaBieHre 0 BBICIIIMX
KapOOHOBBIX KUC/IOTAX.

CrnoskHble 3¢upbl U >KUpbL. Cr10)KHbIe 3GUpPbI KaK TIPOAYKTHI B3aUMO/elCTBUsI KApOOHOBBIX KUC/IOT CO CIIMPTaMU.
[TprMeHeHue CI0XHBIX 3()YPOB B MUILEBOI U Nap(OMepHOU MPOMBIIIEHHOCTH. JKUPBI KaK CI0>KHbIe 3(UPbI
TJIMIepHHA U BBICIIUX KapOOHOBBIX KUC/IOT. PacTrTe/IbHBIe Y )KUBOTHBIE JKUPHBI, X COCTaB. Pacrio3HaBaHue
pacTUTebHBIX )KUPOB Ha OCHOBAHWU MX HeTpe/ie/IbHOro Xapakrepa. [IpumeHeHue upoB. ['uaponms umm
OMBL/IEHHE >KUPOB KaK CrIoCo0 MPOMBIIIIEHHOTO MOJ/TyUeHUsT COJiel BBICIIMX KapOOHOBBIX KUC/IOT. MbIIA Kak COJTU
BBICIIIMX KapOOHOBBIX KUC/IOT. MOIOIIMe CBOMCTBA MblJIa.

YrneBogsl. Knaccudukaiius yrieBosioB. HaxoxxgeHue yriieBooB B pypoze. ['1i0Ko3a Kak aibAeruoCupT.
Bpoxxenue rmoko3bl. Caxapo3sa. I'udpoau3s caxapo3sbl. KpaxMarn U 1ie/UTH0/103a Kak OM0/I0OrMuecKre MoJTMMephl.
XrMHYeckre CBOMCTBA Kpaxmasia U Lie/UTr0/103bl (THpo/n3, KaueCTBeHHas peakiysi C M0Z0M Ha Kpaxmar U ee
npuMeHeHue /7151 0OHapy>KeHHs KpaxMasia B MPOAyKTaxX nmuTaHusi). [[ppumeHeHue u Guosioruueckasi posb
yrieBofoB. [ToHsiTHe 06 NCKYCCTBEHHBIX BOJIOKHAX Ha TIPUMepe alleTaTHOTO BOJIOKHA.

VpenTrdurKalLiys opraHuuecKrux coeiuHeHui. I'eHemuuecKkas ces3b Mexcdy Kaaccamu OpeaHu4eckKux coeOUuHeHuLl.
TUMbI XUMUYECKUX peakivii B OPraHNuecKor XUMHH.

AMUHOKHCIOTHI 1 6enku. CoCTaB M HOMEHK/IaTypa. AMUHOKHC/IOTHI Kak aM()OTepHbIe OpraHudecKre
coepuHenws. [lentuaHas cBsi3b. brosiornueckoe 3HaueHUe X-aMUHOKUCIOT. O6/1acT MpUMEeHEeHUs] aMUHOKHCIIOT.
Benku Kak mpupozHbie 6romnommMepbl. CocTaB U cTpoeHue 6enkoB. XUMHUYeCKHe CBOMCTBA Oe/IKOB: TH/POJIU3,
neHatypanust. O6Hapy>keHre Oe/TKOB MPH MOMOLIY KaueCTBeHHBIX (L[BETHBIX) peakuyii. [IpeBpaiijeHus OekoB
UL B OpraHu3Me. buonoruueckue GpyHKIMN GeTKOB.



TeopeTnueckue 0CHOBBI XMMHMHM 3JIEMEHTOB U UX COEJMHEHUH T10 MepruoJam U rpynnam.D/IeKTPOHHas IpUpoja
XUMHUUECKOM CBSI3U. DJIEKTPOOTPULIATEIbHOCTh. BU/IbI XMMUUeCKOM CBsI3M (KOBa/leHTHasi, MIOHHas, MeTa/l/InueckKas,
BO/IOPO/IHAsT) M MeXaHH3MbI ee oOpa3oBaHus. Kpucmaniuueckue u amopgHble sewjecmeaad. Tunbl Kpucmaniuyeckux
pewemok (AmoMHas1, MOAEKY/APHAs, UOHHAS, Memaaiu4ecKkas,). 3asucumocms ¢pusuueckux ceolicme geujecmea
om muna Kpucmanauueckoll pewiemku. [IpuuuHbEI MHOr00Opa3uisi BeLeCTB.

XvMuyeckue peakiuu. ['oMoreHHsle ¥ reteporeHHble peakiui. CKOpPOCTb peakLjiy, ee 3aBUCUMOCTb OT
Pa3MUUHBIX (PAKTOPOB: MPUPO/bI pearpyolMX BelleCTB, KOHLEHTPaL[M1 pearupyoliyx BelleCTB, TeMIepaTyphbl,
T/IOIIA/IM PeakLiIMOHHOW TTOBEPXHOCTH, Ha/IMUKsl KaTair3aropa. Posib KaTanrM3aTopoB B IPUPO/JE U
MIPOMBIIIIEHHOM TPOM3Bo/CcTBe. OOpPaTUMOCTh peakiyii. XMMuueckoe paBHOBeCHe U er0 CMelljeHHe 0/
JlefiCTBHeM pa3/nyHbIX (aKTOPOB (KOHLIEHTpAL[1si peareHTOB UM MPOYKTOB peakLiuy, JiaBjieHre, TeMiepaTypa)
JI/1S1 CO3[jaHUs ONTUMAJTIbHBIX YC/I0BUM MIPOTEKaHUsI XUMUYeCKUX NpoLeccoB. JucnepcHble cucmembl. [Tonamue o
Kos1oudax (3o1u, 2eau). icmuHHble pacmeopbl. Peakijuu B pacTBOpax 3/71eKTPO/MTOB. pH pacTBopa Kak
roKa3aresb KUCJIOTHOCTU cpefibl. ['Maposiu3 coneld. 3HaueHWe TUAPOJIM3a B OMOIOrMYecKUux 0OMeHHBIX
riporjeccax.OKUCIUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKI|MU B NPUPO/e, TPOM3BO/ICTBEHHBIX TIPOLeccax U
JKU3HeesITeJIbHOCTH OpraHn3MoB. OKHCIUTeTbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA MPOCTHIX BEILleCTB — MeTaJl/IOB
IJIaBHBIX U TIOOOYHBIX MOATPYI (Me/ib, Ke/ie30) U HeMeTa/lJIoB: BOJJOPO/a, KHC/IOPO/ja, TaJIOTeHOB, Cephbl, a30Ta,
docdopa, yrinepoga, KpemHusi. Koppo3usi MeTaslIoB: BU/[bI KOPPO3WH, CIIOCOOBI 3aIlIUThI META//IOB OT KOPPO3HUH.
D/1eKmpo/u3 pacmeopos u pacnaasos. IlpumeHeHue 3/1eKmpoau3d 8 NpOMbIULIEHHOCTU.

XuMHUA U )XU3Hb

HayuHble MeTO/bI 1T03HaHUSI B XUMUU. VICTOUHUKM XUMHUYecKoit nHbopMauyu. [Torck nHpopmaruu 1o
Ha3BaHUSM, UAeHTU(HKaTOpaM, CTPYKTYPHbIM (opMyJiam. MozienTMpoBaHre XMMUUeCKHX MPOLIeECCOB U SIBJIEHU,
XumuyecKull aHanu3 u cuHme3 Kak MeTO/ibl HAyUYHOI'O IT03HaHMUSI.

Xummusi 1 370poBbe. JlekapcTBa, hepMeHThI, BUTaMHHBI, TOPMOHBI, MUHepasibHble BOJbl. [IpobieMsl, CBsi3aHHBIE C
TIpYMeHeHreM JieKapCTBeHHBIX MperapaToB. BpeHble NpUBBIUKY U (haKTOPbI, pa3pyluatoliye 3710poBbe (KypeHue,
yrnoTpebieHre aiKoroJisi, HapKkomMaHusi). PaijoHansHoe iutanue. ITuweeble 0obasku. OCHOBbI nuwjesotl Xumuu.
XuMmus B TIOBCeIHEBHOM >XU3HU. Motolijue 1 yrcTsiue cpectBa. Cpedcmea 60pbbbl ¢ ObIMOBbIMU HACEKOMbIMU.
peneieHmbl, uHcekmuyuobl. CpeACcTBa JIMYHOW TMIHeHbl U KOCMeTHKH. [IpaBuia 6e30macHoM paboThl C eJKUMH,
TOPHOUMMHM ¥ TOKCUUHBIMH Bell[eCTBaMH, CPeJCTBaMHU ObITOBON XUMMHHU.

XUMUSs U CeNTbCKOe XO03siCcTBO. MUHepasbHble U OpraHuveckue yobpenus. CpecTBa 3alUThl paCTeHUH.

Xumus 1 sHepreTyka. [IpupoiHble UICTOUHUKU YT/1eBOA0PO10B. [IpUpoHbIM 1 MOMyTHBIN He(TIHOM rasbl, X
COCTaB U ucrosb3oBaHue. CoctaB HedTH U ee nepepaboTka. Hedrenpoaykrel. OkTaHOBOE uKc/Io OeH3MHa.
OxpaHa OKpy»Karoliei cpe/ipl ipy HedTeriepepabOTKe U TPaHCIIOPTUPOBKe He(TENMPOAYKTOB. AJIbTepHAaTUBHbIE
VMICTOYHUKY SHEPryu.

Xumust B ctpoutenbeTBe. LlemenT. BetoH. ITog00p onTHMaIbHBIX CTPOUTEIbHBIX MAaTEPUAIOB B MPAKTUUECKOH
JlesITeIbHOCTU YesioBeKa.

X¥MHUS ¥ 9KOJI0TUsl. XMMHUYeCKoe 3arpsi3HeHre OKpy»Katolllel cpefibl M ero rnocyieAcTBus. OxpaHa rugjpocgepbl

HﬂaHI/IPYEMble JIMYHOCTHBIE€ U MeTaIrpeJMeTHbI€¢ pe3y/IbTdThl 0CBOCHHUA XUMHH.

JIuuHOCMHbIMU pe3y/Ibmamamu u3yueHus mpeaMeTa « XUMUsI» SIBISIFOTCS (JOpMUPOBaHUe U Pa3BUTHE
C/1eyIOLMX YMEeHU:

0 B LIeHHOCTHO-OPUEHTALIMOHHOW Ccepe — YyBCTBO TOPAOCTH 38 POCCUMCKYI0 XMMUYECKYI0 HayKy, TYMaHH3M,
OTHOILIeHHE K TPy, LiesieyCTPeM/IeHHOCTb;

0 dopMHupOBaHUe 1IeHHOCTH 3710pOBOr0 M Oe3omacHoro obpasa >KU3HU; yCBOeHHe TpaBU/l MHAUBHU/YalIbHOTO U
KOJIJIEKTUBHOTO 0€3011acHOTO MOBe/IeHHsI B Upe3BbIUalHbIX CUTYaLUsIX, YTPOKAIOIIUX XKU3HU U 3/10POBbIO JIFO/IEH;
0 B TPYZOBOM cthepe — roTOBHOCTb K 0CO3HAHHOMY BHIOODY Ja/ibHeleii 00pa3oBaTe/lbHOM TPAEKTOPHH;

0 B TO3HaBaTe/IbHOW (KOTHUTUBHOM, UHTEJUIEKTYa/lbHOM) chepe — ymMeHUe yrpaB/saTh CBOeH Mo3HaBaTe/IbHON
JlesITeIbHOCTHIO.

0 bopMHpOBaHKe OCHOB 5KOJIOTMUeCKOM KYJIbTYPhl, COOTBETCTBYIOLEN COBPEMEHHOMY YPOBHIO 5KOJIOTHUYECKOT0
MBILLJIEHNS, PAa3BUTHE OMbITa 5KOJOTMUYEeCKU OPHEeHTUPOBAaHHOM pe(ieKCHBHO-0LEHOYHOM U MPaKTU4YeCKOn
JlesiITeIbHOCTU B YKU3HEHHBIX CUTYaLUsX;

MemanpedmemHbimu pe3y/ibmamamu M3ydeHus: Kypca «XUMHs» SIB/ISTIOTCS (JOpMUPOBaHUE U Pa3BUTHE
C/1eyIOLMX YMEeHUM.



BbInyCKHUK HAyYUTCA:

* MICTI0/1b30BaTh YMEHUS U HaBbIKM Pa3/IMUHbIX BH/IOB [103HABaTe/IbHOM /1esiTe/IbHOCTU, IPUMEHEeHSITh OCHOBHbIE
MeTO/ibl TTI03HaHUS (CUCTeMHO-UH(OPMAaLIMOHHBIN aHa/3, MOJe/IMPOBaHKe) [/1s1 U3yUeHUsl pa3/IMUHbIX CTOPOH
OKpY>Karolllell 1eliCTBUTeTLHOCTH;

* 1ICTI0/1b30BaTbOCHOBHBIE MHTE/UIEKTYa/IbHbIEe Orepalyiu: GopMy/JTMpOBaHUe TUTIOTe3, aHa/Ii3 U CUHTE3,
cpaBHeHUe, 000011eHNe, CHCTeMaTH3alVsl, BbISB/IeHHe TIPUUMHHO-C/Ie/[CTBEHHBIX CBsI3ei, TIOMCK aHa/IoTOB;

* YMeTh FeHePUPOBAaTh WJIEH U OTIPee/IsiTh CPeJICTBA, HEOOXOAMMBIE /Il MX peanu3aljii;

* YMeTb OTIpele/IATh LieJIU U 3a/lauM JesiTe/TlbHOCTH, BLIOWPATh: CPe/ICTBA pean3alivy e/l v IPUMEeHSITh UX Ha
MIPAKTHKE;

* WICTIO/Ib30BaTh pa3/IMuHbIe UCTOYHHUKH JIJIs1 TIOJTyYeHUst XUMHUeCKOW UH(OpMaliy, MOHUMAaTh 3aBUCUMOCTh
cojiep>kaHus ¥ (opMbI TipeZicTaB/IeHUsT THPOPMAaLUU OT 1je/ieild KOMMYHUKALUY U afipecata. PezysasmueHble YY/I:
BbINyCKHUK HayYHTCA:

- CaMOCTOATe/ILHO 00HApPYKUBATh U (POPMY/TUPOBATh yueOHYI0 MpobsieMy, onpeensTh ieib yueOHOM
JlesiTeIbHOCTY;

- BBIIBUTaTh BEPCUM pellieHust TIpo0/ieMbl, 0CO3HaBaTh KOHEUHBIN Pe3y/bTaT, BLIOMpPATh 13 TIPe/JI0KEHHBIX U
HCKaTh CaMOCTOSITe/TbHO CPeJICTBA JOCTU)KEHUS Lie/iy;

- COCTaB/IATh (MHAVBUAYATBHO WX B TPYIITe) TUIaH pelleHust Tpob/ieMsr;

- paboTasi 1o MyiaHy, CBEPSTh CBOU /IeHCTBUS C LIe/IbIO U, PU HE0OXOAUMOCTH, UCTIPABJISATEH OIIMOKH
CaMOCTOSITe/TbHO;

- B [IMajioTe C YUUTEJIeM COBEPIIIEHCTBOBATb CAaMOCTOSITE/IbHO BhIPAOOTaHHbIE KDUTEPUH OLIEHKH.
ITosnaeamesnvhble YY/I:

BbINyCKHUK HayYHTCA:

- aHaJIM3UPOBaTh, CPAaBHUBATD, KITACCU(PULIMPOBATh U 000011aTh (DaKThI U sIB/IEHUS. BBISBISTh IPUUUHBI U
C/IeJCTBUSI TIPOCTBIX SIBJIEHUM.

- OCYIIeCTBJIAATh CPaBHeHHe, KacCH(HKALI0, CAMOCTOSTe/TbHO BbIOMPAasi OCHOBAHUS Y KPUTEPHUH [I/1s YKa3aHHbIX
JIOTUUeCKUX OrepaLy;

- CTPOUTB JIOTUYECKOe pacCyk/eHue, BK/IIouarolee yCTaHOB/IeHUe TPUUMHHO-C/Ie/ICTBEHHBIX CBSI3€i.

- CO3/1aBaTh CXeMaTHUeCKHe MO/IE/N C BbI/IeJIEHHEM CYyIL[eCTBEHHBIX XapaKTePUCTHUK 00BEKTa.

- COCTaBJISATh T€3UChI, Pa3/IMYHbIE BU/IbI /IAHOB (TIPOCTHIX, CJIOXKHBIX U T.I1.).

- MpeoOpa3oBbIBaTh MHPOPMALUIO U3 OFJHOTO BH/IA B APYTOM (TabJIHIY B TEKCT H TIp.).

- yMeTb OTpe/ie/isiTh BO3MOKHbIE UICTOYHUKHA HEOOXOJUMBIX CBe/IeHHUM, TIPOU3BOAUTE TIOMCK MH(OpMaINY,
aHa/IM3UpOBATh Y OLIEHWBATh €€ J0CTOBEPHOCTD

KommyHukamueHsble YY/I:

BbInyCKHUK HAyYUTCA:

- CaMOCTOSITe/IbHO OPTraHU30BbIBaTh yueOHOe B3aMO/IeHiCTBYE B TPyTITe (OmpeessaTh 00IIHe 11e/h, pacripeensTh
POJIU, IOTOBAPUBATHCS APYT C IPYTOM U T.[.).

- (hopmympoBaTh COOCTBEHHOE MHEHHE Y TIO3ULUI0, apTYMEHTUPYET UX.

- OCYIIIeCTBJISATh B3aMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPY/JHUUECTBE HEOOXOJUMYIO B3aUMOIIOMOII]b.

- OpraHM30BbIBaTh U TVIAHUPOBATh YUeOHOEe COTPYJHUUECTBO C YUUTE/IEM U CBEPCTHUKAMMU; OTIPe/IeSITh e/ U
(YHKI[UM YYaCTHUKOB, CITOCOOBI B3aMMOZEMCTBYS; TI/ITAHUPOBATh O0IIHe CII0CO0ObI paboThI;.

- Opatb Ha cebst MHUIMATHUBY B OPraHU3al[ii COBMECTHOTO JIeMCTBUS (Ze/I0BO€ JTU/IEPCTBO);

- B/IaZieTb MOHOJIOTMUeCKOM U Juaiorhyeckoid (hopMaMyl peu B COOTBETCTBUM C FPAMMAaTHUYeCKUMU U
CUHTAKCUUeCKUMH HOpMaMH POJIHOTO SI3bIKa;

TemaTuueckoe IVIdHUPOBaHHUeE

I'naBa CopeprkaHue KosmmyectBo yacoB | KoHTpo/bHBIE [IpakTrueckue
paboThI paboThI
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2 Teopus cTpoeHus 5
OpraHUYyecKux
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