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INOACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpammMa Kypca «Xumust» 1yt 10-11 knaccoB (Tpodw/IbHBIA ypOBeHb) (Jasiee MO TEKCTy — TPOrpaMMa) SIBJISIETCSI KOMIIOHEHTOM
OcHoBHOM 00Opa3oBaTe/lbHOM MporpaMmbl cpefiHero obijero o6bpasoBanus MAQY COII Nel «ITomudopym», KoTopas pa3paboTaHa Ha OCHOBe
denepanbHOM 00pa3oBaTeIbHOM TpOrpaMMbl CpefiHero obinero obpa3oBaHus, ofo0OpeHHON defepasbHBIM yueOHO-METOJUUYECKUM O00beJUHEHHUEM T10
ob1iemy obpa3oBanuio ot 18 mast 2023 rozia ¥ yTBep>KAEHHOM nprKa3zoM Munnpocsetienust Poccun ot 18.05.2023 Ne371.

[Tporpamma pa3paboTaHa Ha OCHOBe TpeOOBaHHH K pe3ysibTaTaM 0cBoeHUst OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbI CpeJHEro o011iero oopa3oBaHust
MAQY COII Nel «I[Tomudopym» C y4€TOM MpOrpaMM, BKIFOUEHHBIX B €€ CTPYKTYPY.

[Tporpamma cooTBeTcTBYyeT TpebGoBaHusM PesepanbHOr0 TOCyZapCTBEHHOTO 0Opa3oBaTe/bHOTO CTaH/apTa cpefHero obiero obpa3oBaHus U
obecrieurBaeT [JOCTHXKEeHHE TIJIAHUPYEMbIX pe3y/ibTaToB ocBoeHusi OCHOBHOM 0Opa3oBaTe/ibHOM MpOrpamMMbl cpefiHero obijero obpasosanust MAOY COIII
Nel «ITomudopym».

Pabouast mporpamMma 1o XMMHHK Ha YPOBHe cpefiHero obiriero oopa3oBaHust pa3paboraHa Ha ocHOBe DeiepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03
«O6 obpa3oBanuu B Poccuiickoii ®eneparun», TpeOOBaHUEN K pe3ysbTaTaM OCBOeHHUs1 (efiepasbHOM 0Opa3oBaTeNbHOW MPOrpaMMbI CpefHero o0Iero
obpazoBanus (®OIT COO), npeacrapieHHbIX B PefiepabHOM rocyapCcTBeHHOM obpa3oBaresibHOM ctaHzapTe COO, ¢ yuétom KoHienmu rperojaBaHust
yueOHOTO TipeaMeTa «XuMMsi» B 00pa3oBaTeNbHBIX OpraHu3anusix Poccutickori deseparyu, peamu3yrOLMX OCHOBHbIE 00pa3oBaTe/ibHbIE TPOrPaMMbI, U
OCHOBHBIX I0/I0’)KeHUH «CTpareruy pa3BuTHsl BocruTaHus B Poccuiickon @epepaunn Ha niepuof no 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XWMHsl Ha YpOBHe YriayOI€HHOTO M3y4yeHHsl 3aHMMaeT Ba)KHOE MeCTO B CHUCTeMe eCTeCTBEHHO-HayyHOro obpasoBaHus ydammxcs 10—11 kaccos.
V3yueHune mpeaMeTa, peanu3yemMoe B YCIOBUsIX AuddepeHLIMPOBaHHOTO, TIPOGUILHOTO O00y4eHHsi, TIPU3BaHO obecrieunTh O001e00pa3oBaTeNBHYIO U
OOIIEeKY/IbTYPHYIO MOTOTOBKY BBIMTYCKHUKOB IITKOJIbI, HEOOXOJUMYIO /IS afialiTallii UX K ObICTPO MEHSIIOLUMCS YC/IOBUSIM JKU3HHU B COL[UYME, a TaK>Ke ZJisi
MIPOZO/DKeHHs 00yueHHsI B OpraHM3alusaX podecCuoHaTbHOT0 00pa30BaHMsl, B KOTOPbIX XUMHUS SIBJISI€TCS OIHOM M3 MPUOPUTETHBIX AVCLIUTUIVH.

B mporpaMme 1o XMMUM Ha3HaueHWe TMpeaMeTa «XUMHUs» I0JydaeT MOAPOOHYIO WHTEpIpeTarjui0 B COOTBETCTBHUM C OCHOBOIIOJIAralOIMMHU
nosioxkearsiMu @I'OC COO o B3auMo00yC/IOB/IEHHOCTH TieJiel, Cofiep>KaHusl, pe3y/ibTaToB 00yueHHsI U TpeOOBaHUI K YPOBHIO TIOJTOTOBKHU BBITTYCKHUKOB.
CBUzieTe/IbCTBOM TOMY SIBJISIFOTCS CJ/IeAlyOILMe BBITIOJTHsIeMble TTPOrpaMMOi 10 XUMUHU (QYHKLIUU:

¢ uHbOpPMAaLIMOHHO-MeTo[uuecKasi, peanv3alysi KOTOpoi obecrieurBaeT TOJiyueHUe TIpeJCTaB/eHUs] O LeJisiX, COZep)KaHuM, oOleil crparerud
o0OyueHus1, BOCIIUTAHKUS U Pa3BUTHs 00yUarOINXCsl Cpe/ICTBaMH TIpeMeTa, N3y4aeMoro B paMKaxX KOHKPETHOTO Tpoduis;

e OpraHu3alMOHHO-TUIAHMpPYIOLjasi,  KOTopast rpelycMaTpuBaeT oOlpefe/ieHre: TPUHLMIIOB CTPYKTYPUPOBaHUSI W I0C/e[0BaTelbHOCTH
M3yueHusi yueOHOro marepuasia, KOJTMYeCTBEHHBIX M KaueCTBEHHBIX €r0 XapaKTePHUCTHK; TMOAXOZ0B K (HOPMHUPOBAHUIO COJlepKaTe/TbHONH OCHOBBI
KOHTPOJISI ¥ OLIeHKH 00pa30BaTe/IbHbIX JOCTH)KeHUM 00yJaroluxcsi B paMKaxX UTOTOBOM aTTecTaliuu B GopMe eJMHOT0 roCy/lapCTBEHHOI0 9K3aMeHa
110 XUMUH.

[Tporpamma Asisi yryiy6/18HHOTO U3yUeHUsT XUMUU:

e yCTaHaB/IMBaeT WHBApUAHTHOe TIpe]METHOe COfep)kaHue, obs3aTenbHOe [jisi WM3y4yeHUs] B PaMKax OTZAedbHbIX TMpoduied, mpeaycMaTpuBaeT
pacripefiejieHle U CTPYKTYPHPOBaHMe ero I0 KjlaccaM, OCHOBHBIM COJieprKaTe/IbHbIM JIMHUSIM/pa3zesnaM Kypca;

e 71aéT mpUMepHOe pacripeZiesieHre yueOHOro BpeMeHH, peKOMEeHIyeMOT0 il U3y4YeHHsl OT/Ie/IbHBIX TeM;



e TIpejjiaraeT TPUMEPHYIO TOC/Ie[0BaTe/IbHOCTh W3yueHHs yueOHOro MaTepwana C YYETOM JIOTUKWA TIOCTPOEHHUs] Kypca, BHYTPUIIPEAMETHBIX U
Me)KIIpeIMeTHBIX CBsI3el;

e /1aéT METOAMYECKYI0 UHTepIpeTalyio Liesielt U 3a/jau U3ydyeHus rpejMeTta Ha yriy0/16HHOM YPOBHe C YUETOM COBPeMEHHbBIX PUOPUTETOB B CUCTEME
cpeziHero o01jero oOpa3oBaHusl, CO/lepKaTelbHOM XapaKTePUCTUKH T/IaHWPYEeMbIX Pe3y/IbTaTOB OCBOEHUs] OCHOBHOW 0Opa30BaTe/lbHOM MPOrpaMMBbl
cpeziHero obiriero obOpa3oBaHuUs (JIMUHOCTHBIX, MeTarlpeJMeTHbIX, NPeJMEeTHBIX), a TakKKe C YUETOM OCHOBHBIX BH/IOB yueOHO-IO3HaBaTeIbHbIX
JeMCTBUH 00yJarolerocst o OCBOEHUIO COZIEP>KaHUs MpeIMeTa.

[To BceM Ha3BaHHBIM MO3ULMSIM B TpOrpamMMe T0 XMMHH TPeAyCMOTpeHa MpeeMCTBEHHOCTh ¢ 00ydyeHHEM XMMHUM Ha ypOBHE OCHOBHOTO 0OILero
obOpa3oBaHus. 3a TpeJe/iaMd YCTaHOBJIEHHOW TMPOTPaMMOM MO0 XWUMMU 00s13aTe/IbHOM (MHBApMAHTHOW) COCTaB/ISOIIEH COZiep>KaHUsl yueOHOTro mpeaMeTa
«XHMHs» 0CTaéTCsi BO3MOXKHOCTB BbIOOpa ero BapuaTHBHOMN COCTaBIIsIIOIIel, KOTOpasi 10/DKHA OMPe/leNIAThCS B COOTBETCTBUH C HAllpaB/jeHHeM KOHKPEeTHOTO
npodusist oOyueHusl.

B cootBercTBUM € KoHIenTyanbHbIMU TosiokeHUssMu ®T'OC COO o Ha3HaueHWM TMpeAMeTOB 0a30BOr0 W YriayO/JEHHOTO YPOBHEM B CHUCTeMe
muddepeHIPOBaHHOTO 00yueHUsi Ha YpOBHe cpefHero o0Orero obpa3oBaHHWs XMMHsSI Ha YpOBHe YTyOJEHHOTO W3ydyeHHsl HArlpaBjieH Ha pean3ariyio
MIPeeMCTBEHHOCTH C TOC/TeAYIOIMM 3TarioM TMOJyYeHUs XMMHUecKoro oOpa3oBaHUSI B paMKax M3y4yeHHUs! CIeldaJbHbIX eCTeCTBEeHHO-Hay4YHbIX U
XVUMUYECKUX [UCLMIUVIMH B By3aX W OpraHM3alusX CpeJHero npogeccHoHa/bHOTO oOpa3oBaHus. B 3TOM CBs3M u3yueHWe TpeAMeTa «XUMMUS»
OPMEHTHPOBAaHO TPeUMYIeCTBEHHO Ha paclidpeHHe U yriayOjeHHe TeopeTHMUecKO U TPAKTUYeCKOW TIOATOTOBKYA OOydYaromuyxcsi, BbIOpaBIIMX
oripe/ie/IEHHbI MPOGUIL 00yueHHs, B TOM UKHC/Ie C TIePCIIeKTUBOW IOC/eYIOIero I0/MydeHUus XMUMHUYeCKOoro o0pa3oBaHWs B OpraHU3alusx
npodeccroHanbHOTO 0Opa3oBanus. Hapsiny c 3tuM, B cBeTe TpeboBanuii ®I'OC COO K mulaHUpyeMbIM pe3y/ibTaTaM OCBOeHMs (hefepasbHON
obpa3oBaresibHOM MPOTrpaMMbI CpeZiHero obiero obpa3oBaHusl U3yueHUe mpeaMera «XHUMHs» OPHEHTUPOBAHO TaKKe Ha pelleHHe 3a/lau BOCIHUTAHUS U
COLIMa/IbHOTO Pa3BUTHs 00ydJaromuxcs, Ha (opmMHpOBaHWe y HMUX OOIIeMHTe/IeKTya bHbIX YMEHHWM, YMEeHHH palMoHanu3aluyd ydeOHOro TpyZa |
00001IEHHBIX CITOCOOOB /IeSITeTBHOCTH, UMEIOLIMX MEXIUCLUTUTAHAPHBIN, HAa/NPeAMEeTHBIN XapakKTep.

CocCTaBSOMMMU TIpeMeTa «XUMHsI» Ha YPOBHE Yriy0/IEHHOTO U3yJYeHHs SIBJIIOTCST YTy0/iéHHBIe Kypchl — «OpraHuueckast Xumusi» U «O01ias u
HeopraHuueckasi XuMusi». [1pu oripefiesieHUM MOAX0A0B K 0TOOPY U CTPYKTYPHOM OpraHu3aliiy CoZiep>KaHus 3TUX KYPCOB B IporpaMMe 10 XUMMHUU 3a OCHOBY
nipuHsThI osioxkeHuss @T'OC COO o pasznuuusx 6a30Boro u yriy06EeHHOTO YPOBHEH W3yueHus TIpeiMeTa.

OcHoBy cojepaHust KypcoB «OpraHudeckast XxuMusi» U «OOlijasi 1 HeopraHUueckasi XUMUsI» COCTaB/IsieT COBOKYITHOCTb TIPeJMETHBIX 3HaHWUN U
YMEeHM, OTHOCAIMXCS K 0a30BOMYy YpPOBHIO H3y4yeHHsl Mpeamera. JTa CHCTeMa 3HAHWW TI0JydaeT OMpeJie/iEHHOe TeOopeTUYecKoe OTIONHEeHUe,
TI03BOJIsSIFOIIlee OCO3HAHHO OCBOMTH CYILIECTBEHHO Oo/blIMii 00bEM (hakTo/IOruueckoro marepuasna. Tak, Ha yriyOJIéHHOM YpOBHe M3yueHUs IpeiMeTa
obecrieueHa BO3MOKHOCTb 3HAUMTETBHOTO YBe/MUeHHUs 00bEéMa 3HAHWK O XMMHUYeCKHX 3/7IeMeHTaX U CBOMCTBaX MX COeJAMHEHWH Ha OCHOBe pacLIWpeHUs U
yriy0JieHUsl TIpeJiCTaB/ieHUi O CTPOeHWH BelleCTBa, XMMHUYEeCKON CBSI3M M 3aKOHOMEPHOCTSIX TPOTeKaHWs peaklui, pacCMaTpHUBaeMbIX C TOUKH 3PeHUst
XUMUYeCKOW KMHETHKU W TepMOAMHAMUKU. VI3yueHWe MepuojuuecKoro 3akoHa U Ileprofuueckoil CHUCTeMbl XMMUYECKHX 3/IeMeHTOB OasupyeTcs Ha
COBpeMeHHBIX KBAaHTOBOMeXaHWYeCKUX TIPe/ICTaB/IeHUsIX 0 CTPOeHUH aToMa. XUMUUecKasi CBsi3b OOBsICHSIETCS C TOUKU 3peHUs JHepreTUuecKux u3mMeHeHU
npy eé oOpa30BaHMM M Pa3pyILeHWH, a TaKKe C TOYKM 3pPeHHs MexaHHW3MOB eé obpa3oBaHusi. M3yueHue TWUIIOB peakiuii JOTOHSETCS (OPMUPOBaHUEM
npe/icTaB/eHni 00 3/1eKTPOXMMUYECKHX Tpolieccax M 3/eKTpo/v3e pacrjlaBoB M PacTBOPOB BelljecTB. B Kypce opraHnyeckoil XMMHUM NPY pacCMOTPeHUH
PeaKIMOHHOM CrIOCOOHOCTH CoeIMHEHNH yesnsieTcss 0coboe BHUMaHHe BOTIpocaM 00 3/1eKTPOHHBIX 3 deKTax, 0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKy/aX U

3



MexaHH3MaX peaKkLUi.

Ocoboe 3HaueHHe UMeeT TO, UTO Ha Cojiep>KaHhe KYPCOB XMMHU YTTyOEHHOTO YPOBHS M3yUeHHUs [Jijisl KJIaCCOB OTpeZie/IEHHOTO Mpoduisi (TIaBHbIM
00pa3oM Ha UX CTPYKTYPY U XapakTep [OTIOJIHEHUN K 00lijeil crucTeMe TpeJMeTHBIX 3HaHWI) OKa3bIBalOT BAMSHUAE CMeXHble TipeAMeThl. Tak, HaripuMep, B
coJiep>KaHuU TpeiMeTa il K/IaCCOB XMMHKO-(hH3nueckoro npoduss 6osbioe 3HaueHre OygyT UMeTh 3/IeMEeHThI yueOHOTr0 MaTepHuasa 1o o0Ied XUMUU.
[Tpu u3yueHUM TipegMeTa B JAHHOM Ciydae akiLeHT OyZeT cesiaH Ha OOIIHOCTb METOZOB MO3HaHMs, OOIIHOCTh 3aKOHOB U TEOPUM B XMMUHU U B (QU3MKe:
aTOMHO- MOJIeKy/sipHasi Teopusi (MoJieKy/isipHasi Teopusi B (DM3MKe), 3aKOHBbI COXPaHEHMs] MacChl M SHEPruH, 3aKOHbl TepPMOJMHAMUKH, 3JIeKTPOJIM3a,
TpeJiCTaB/ieHUss O CTPOEHWM BeIlecTB W Jpyroe. B To ke BpeMsi B COZiep>KaHUM TpeiMeTa [jisi KJIaCCOB XUMHKO- OMOTIOTHYecKoro mpodusisi OoJbIImii
yIe/nbHbIN Bec OyZeT UMeTb opraHuueckast XumMusl. B 3Tom ciiydae rpefiocTaB/sieTcsi BO3MOXKHOCTD /i7ist 60siee 006CTOSTETBHOTO PACCMOTPEHHS] XMMHUYeCKOH
OpraHu3alu KIeTKU Kak OHO0JIOTHYeCKOM CUCTeMbl, B COCTaB KOTODOW BXOASAT, K TIPUMeEpY, TaKue CTPYKTYPHble KOMITOHEHTBI, KaK JIUMH/bI, OesKu,
YT7IeBOZbI, HYK/IEMHOBbIE KMCJIOTHI U ipyrue. I1py 3TOM 3HaHMs O COCTaBe U CBOMCTBaXx Ipe/CTaBUTeseld OCHOBHBIX KJIAaCCOB OPraHMUeCKUX Bell|eCTB CIy»KaT
OCHOBOW /1J1s1 U3y4eHUsl CYIIIHOCTH TIPOLieccoB (hOTOCHHTe3a, AbIXaHUs, MUIIeBapeHusl.

B muiaHe ¢opmMHpoBaHMsS OCHOB HayYHOTO MHPOBO33pEeHHs, OCBOEHMs OOIeHayuHBIX METO/OB TO3HAHHSI M OIbITa TPAaKTUUECKOTO MPUMEeHeHUs
Hay4yHbIX 3HAaHWW U3ydyeHUe MpeiMeTa «XHUMUs» Ha yryiyO/IeHHOM yPOBHE OCHOBAHO Ha MEXXIIPeIMETHBIX CBSI35IX C yueOHBIMU TpeJMeTaMH, BXOJSIUMH B
COCTaB TpeIMeTHBIX 0b6/1acTeit «EcTecTBeHHO-HayuUHbIe ITPeMeThl», «MaremMaTHKa 1 HHpopMaTHKa» U «PyCCKHiA I3bIK U IATEPATYPa».

[Tpu u3yyeHuu yueGHOTO TipeaiMeTa «XHUMHsS» Ha YIyOJIEHHOM YpOBHe Tak)Ke, KaK Ha YPOBHE OCHOBHOTO M CpejiHero odOijero obpa3oBaHus (Ha
0a30BOM YpOBHeE), 3aJjaueil MepBOCTEIIEHHON 3HAYMMOCTH sIBJsieTCs JOPMUPOBAHHE OCHOB HAayKW XMMHM KaK 00/1aCTM COBPEMEHHOTO eCTeCTBO3HaHUS,
MPAKTUYECKOW JIesTeJIbHOCTH UYeliOBeKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KY/bTYphl. PelieHue 3TOW 3aZjauv Ha yriyOJéHHOM ypPOBHE H3y4yeHUs
rpeMeTa TpeAroiaraeT peaan3alyio TakKuX 1ieiel, Kak:

e (opMupOBaHMe Mpe/CTaBJI€HUI: O MaTepUaTbHOM eJWHCTBe MHpa, 3aKOHOMEDHOCTSIX M TI03HaBaeMOCTH SIBJIEHWUM TIPUPOABI, O MeCTe XUMHU B
CUCTeMe eCTeCTBEHHBIX HayK W eé BeAyiled poju B obecrieueHUM yCTOWYMBOTO pPa3BUTHS Ue/IOBEUeCTBA: B PellleHnH Tpob/eM 3KO0JIOTHUeCKOM,
JHEPreTUYeCKOW M TIMIIEBOM 0e30MacHOCTH, B Pa3BUTUM MeULIMHbBI, CO3Z,aHUM HOBBIX MaTe€PUaiOB, HOBBIX MCTOUHWKOB HEPruH, B obecrieyeHrr
paLMOHAIBHOTO TIPUPO/IOTI0/Ib30BaHUs, B (DOPMHUPOBAHWK MHUPOBO33peHUst U 00IIell Ky/IbTyphl Ye/lOBeKa, a TakKKe YKOJIOTUYeCKH 000CHOBAHHOTO
OTHOLLIEHUS K CBOEMY 37I0POBBIO U PUPOIHOMN Cpejie;

® 0CBOEHMe CHCTeMbl 3HaHHUH, JieXKalllUX B OCHOBe XMMHYECKOM COCTaB/sitollel ecTeCTBeHHO-HAayUHOM KapTUHBI MUpa: (QyHAaMeHTa bHbIX TTOHSATHH,
3aKOHOB M TeOpWH XWMHH, COBPEMEHHBIX TIpPe/ICTaB/ieHUd O CTPOEHWH BeIlleCTBA Ha PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO- MOJIEKY/ISIPHOM,
Ha/IMOJIEKYJIIPHOM, O TePMOJWHAMMUeCKUX M KMHEeTHUeCKHWX 3aKOHOMEDHOCTSIX MPOTeKaHUsi XMMUUeCKHUX peaklii, 0 XMMHUYeCKOM pPaBHOBECHH,
pacTBOpax M JUCTIePCHBIX CUCTeMaX, 00 00X HayUHbIX IPUHIUIAX XUMHUUECKOTO TTPOU3BO/ICTRA;

e (opMupoBaHHe y 00YUarOIIUXCS OCO3HAHHOTO MMOHUMAaHUSI BOCTPeOOBAaHHOCTH CUCTEMHBIX XUMHUECKUX 3HAHUH /11 00BSICHEHUST K/TFOUEBbIX Wel U
npobsieM COBpeMeHHOM XUMUH, Ji/isi 00bsICHEHUsI ¥ TPOrHO3UPOBaHUs SIB/IEHUM, UMEIOLUX eCcTeCTBeHHO-HayYYHYH0 MPUPO/Y; TPAMOTHOTO peLleHUs
npo0/ieM, CBSI3aHHBIX C XUMWeH, TIPOTHO3WPOBAHUS, aHA/IM3a W OLIEHKHA C TIO3WLUK HSKOJIOTHUECKOW 0e30macHOCTH TOC/e/[CTBUM OBITOBONM U
TIPOM3BO/ICTBEHHOM [JlesITe/TbHOCTH UesioBeKa, CBsI3aHHOW C XMMUUeCKUM TPOM3BO/ICTBOM, MCIIO/Ib30BaHUEM U TiepepaboTKOM BelllecTs;

e yriybsieHWe Tpe/CTaBJeHUI O HAyUHBIX MeTOJaX I03HaHUs, HeoOXOAUMBIX [Jis MpPUOOpeTeHUss YMeHUW ODUEeHTHPOBATLCS B MUpe BeIlecTB U
00BbsCHEHNS] XUMUYECKHX SIBJIEHUH, IMEIOIIMX MEeCTO B IPUPO/e, B TPAKTUIECKOH /IesITe/TbHOCTH U TIOBCeJHEBHOM KU3HHU.



B mutaHe peanu3aniyivi TiepBOOUEPEIHBIX BOCITATATE/bHBIX W Pa3BUBAIOIIMX (YHKIMM I1€JIOCTHON CHCTeMbI cpefiHero oOiriero obpa3oBaHUs TIpH
M3yUeHUH TpeiMeTa « XUMUs» Ha YT1yO/IéHHOM ypoBHe 0CO0YH0 aKTya/lbHOCTh PUOOPETAr0T TaKye [1e/TM U 3a/lauM, Kak:

e BOCMUTaHWe YOEXKJEHHOCTU B MMO3HABA€MOCTH SIBJIEHWM TIPUPO/bI, YB)KEHHs K TIPOIIeCCYy TBOpPUECTBA B 00/1aCTH TEOPETHUECKUX W TPUKJIAHbIX
WCC/IeJOBaHUM B XUMHH, (POPMHPOBaHHE MUPOBO33PEHHS], COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH;

e pa3BUTHe MOTHUBALMM K O0OyUeHHIO U TO3HAHUIO, CTIOCOOHOCTEM K CAaMOKOHTPOJIFO M CAaMOBOCITMUTAHHIO Ha OCHOBE YCBOEHMs 00Iijeue/loBeuecKux
LIEHHOCTeu;

e pa3BUTHE T03HABATebHbIX MHTEPECOB, WHTE/IEKTYa/lbHBIX M TBOPUECKUX CIIOCOOHOCTel 0Oyuarommxcs, (OpMUPOBaHHE Y HUX CO3HATETHLHOTO
OTHOILLIEHUS] K CaMOOOpa30BaHUIO M HeTpepbIBHOMY 00pa30BaHMI0 KaK yCJIOBUIO YCTelIHOW MpodeccuoHabHOW U 00IeCTBeHHON JesTeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBbIO U TIOTPEOHOCTH B 3/J0POBOM 00pa3e >KU3HU;

e (dopMUpOBaHHe YMEHHI M HaBLIKOB Pa3yMHOrO MPHPO/ONO/Ib30BaHUs, Pa3BUTHE 3KOJOTMUECKOW KY/IbTYPhI, IPUOOpETeHre OIbiTa 00IIeCTBeHHO-
TI0/Ie3HOM 3KOJIOTHUeCKOM 1esITeTbHOCTH.

OO611ee yKCI0 YacoB, MPeyCMOTPEHHBIX [T U3yUeHUs] XUMHUM Ha YT1y0/IeHHOM YPOBHe cpefHero o0iero obpa3oBaHus, coctaBssieT 204 yacoB: B
10 knacce — 102 yaca (3 uaca B Heziesto0), B 11 kmacce — 102 yaca (3 yaca B Hejie/to).



COOEPXAHUE OBYUEHUSA
10 KJIACC
OPI'’AHNYECKAA XNMUA

TeopeTnueckrie OCHOBBI OPraHUYeCKOU XUMUH.

IIpeamet 1 3HaUeHHe OpraHWYeCKON XUMUHU, TIpeZiCTaB/IeHre 0 MHOT0o0pa3uu OpraHudyecKux coeJiHeHUH.

DJIeKTPOHHOE CTPOEeHHe aTOMa YTjiepoZia: OCHOBHOE U BO30YKAEHHOe COCTOsIHUS. BasleHTHbIe BO3SMOXKHOCTH aTOMa yrjiepofid. XuMUJecKasi CBs3b B
OpraHuYecKux coefrHeHUsiX. Turbl rTMOpUAU3alM aTOMHBIX opOuTaseil yrieposaa. MexaHu3mbl 00pa3oBaHusl KOBa/leHTHOW CBsi3U (0OMeHHBIN U JJOHOPHO-
aKI[eNTOPHBIN). TUIbI epeKpbIBaHUSI aTOMHBIX opbOuTanel, o- U m-ces3u. OAWHApHas1, JBOMHAsA U TpOiHast CBsi3b. CrIoCcoObI pa3pbiBa CBs3el B MOJIEKY/Iax
OpraHu4eckux BellecTB. [IoHsiTHe 0 CBOOOHOM pajiKase, HyKaeodhue U 3/eKTpoduie.

Teopusi cTpoeHust opraHnyeckux coeuHeHnid A.M. ByTiepoBa 1 coBpeMeHHbIe Npe/iCTaBAeHNs] O CTPYKType MOJIeKy/l. 3HaueHre TeOpyUr CTPOeHHsI
OpraHUuecKux coefvHeHU. MoseKkynsipHble U CTPYKTYpHble (opmysbl. CTpyKTypHble (OPMY/bl pa3/idyHbIX BHJOB: pa3BEPHYyTas, COKpalléHHas,
ckeneTHasi. V3omepusi. Buabl u3oMepuu: CTPYKTypHasi, IPOCTPaHCTBeHHas. OJieKTPOHHble 3((deKTbl B MoJeKylaX OpraHW4YeCKUX COeJrHeHUH
(MHAYKTUBHBIA ¥ Me30MepHbIN 3 (eKTsl).

[IpencraBneHre o KaaccuUKalMu oOpraHuueckyx BeljecTB. [loHsThe o ¢yHKUMOHaAbHON rpymme. ['omosorusi. ['omonorvueckue psifbl.
Cucrematnueckasi HoMeHK/1aTypa oprannueckux coegrHeHnt (IUPAC) u TpruBuanbHble Ha3BaHUS OT/e/bHBIX MIPeCTaBUTENIeH.

OcobeHHOCTH U K/1acCU(UKaLYsl OpraHuuecKrx peakiuid. OKMC/TUTeTbHO- BOCCTAHOBUTE/IbHbIE PeaKkl[Mi B OPraHWYeCcKOl XUMUH.

OKcriepuMeHTaIbHbIe METO/bl U3yUYeHHs BeIleCTB U MX MpeBpallleHrii: 03HaKOMJIeHHe ¢ 0Opa3ljaMi OpraHuYeCcKUX BellleCTB M MaTephasiaMy Ha WX
OCHOBe, OTBITHI TI0 TIPEBPAIL[eHUI0 OPraHUUeCKUX BeIeCTB TP HarpeBaHuu (TiaBjieHUe, OOyT/IMBaHWe W TOPeHHe), KOHCTPYMPOBAaHKE MOJesiell MOJIeKYyJ1
OpraHUYecKUX BelleCTB.

Yrnesopopogp!.

Askanbl. ['oMosornyeckuil psifi ajkaHoB, oOriasi ¢popMysia, HOMEHK/IaTypa U W30Mepusi. DJIeKTPOHHOe W MPOCTPAHCTBEHHOE CTPOEHUe MOJIEKYIT
aJIKaHOB, SP3- TUOPUAM3ALIMs aTOMHBIX OpOUTasel yrieposa, o-CBsi3b. PU3nUecKre CBONWCTBA alKaHOB.

XyWMHUUeCKHe CBOWMCTBA aJIKaHOB: peakl[Mu 3aMelleHusi, W30Mepu3alldd, [JerdJpUpOBaHUs], LMK/IW3al[id, TUPO/U3a, KpeKWHra, TOpeHUsl.
[IpencraBneHre 0 MexaHU3Me peaklui PaIMKaJbHOrO 3aMeLeHUsI.

Haxoxxgenue B mpupoge. CriocoOsl 1oJiyyeHust ¥ IPUMeHeHue ajTKaHoB.

[Iuknoankanel. O61ast hopmMysa, HOMeHK/IaTypa u u3oMepust. OCOOEHHOCTH CTPOEHUSI U XUMHUECKUX CBOMCTB MasibiX (LIMKJIOTIPOTIaH, IUK/I00yTaH )
Y 0OBIYHBIX (LIMK/IOTIeHTAaH, LIUK/IOTeKCaH) LUKI0a/KaHOB. CriocoObl MoTyueHusi U IpUMeHeHHe [IUK/I0a/TKaHOB.

Ankenbl. ['oMosiornueckuii psifi ankeHoB, obrass GpopMysia, HOMeHK/IaTypa. DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHEe MOJIEKY/T aJKeHOB, Sp2-
rubpuau3aliis aTOMHbIX opOuTaseil yriepoza, o- U m-cBsisu. CTPYKTypHast U reomMeTpuueckasi (LJUC-TpaHC-) u3oMepusi. Pusnyeckrde CBOMCTBA alKeHOB.
XYMHWUeCKHe CBOMCTBA: peakUWW TNPUCOEJVHEHHs, 3aMeleHHs B O-T0JI0)KeHWe TIpU [JBOMHOW CBsA3W, MOAUMepU3alud U OKucaeHus. [IpaBuiio
MapkoBHUKOBa. KauecTBeHHbIe peakiiy Ha JBOWHYIO CBs3b. CrI0COObI MOTyueHus U IpUMeHeH1e aKeHOB.

Ankaguensl. Knaccudukarus ankaguieHOB (COTMPsDKEHHBIE, W30/MPOBAaHHBIE, KyMy/JUpOBaHHBbIE). OCOOEHHOCTH 3/IEKTPOHHOTO CTPOEHUS U
XUMUYECKUX CBOMCTB COTPSDKEHHBIX AWeHOB, 1,2- u 1,4-nipucoenuHenue. [Tosmmepu3aiiusi COMPsDKEHHBIX queHOB. CriocoObl mosiyueHUst U TIpUMeHeHHe
alKa/IeHoB.
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Ankunbl. ['oMonoruueckuii psifi alkuHOB, o0irjast oopMy/a, HOMeHK/IaTypa U HW30MepHsi. DJIEKTPOHHOe W TIPOCTPAHCTBEHHOE CTPOeHHe MOJIeKYIT
aJIKWHOB, Sp- THOpHAW3al[is aTOMHBIX opOuTaneit yrieposa. ®u3nUecKWe CBOWCTBA alKWHOB. XHWMHUECKHE CBOWMCTBA: PeakIUU TPUCOeIUHEeHMs,
JUMepH3alui U TpUMepHu3aliuu, okucieHus. KUcIoTHbIe CBOMCTBA a/JIKWHOB, UMEIOIINX KOHLIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakI[UM Ha TPOWHYIO
cBs13b. CriocoOBbI 10/TyueHUst ¥ IPUMEHeHHe aTIKHUHOB.

ApomMarrueckue yrieBoJopoAbl (apeHbl). I'omosiorvueckuii psii apeHoB, o0miast (opmyna, HOMEHK/IaTypa W HW30MepHus. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOeHHe MOJIeKYJ/Tbl OeH30/1a. Pu3nuecKre CBOWCTBA apeHOB. XUMHUECKHe CBOWCTBA OeH30/1a ¥ ero TOMOJIOTOB: PeakLiu 3aMell|eHus B
0eH30/IbHOM KOJblle W YT7IeBOZAOPOAHOM pajiviKaje, peaklWd MpPUCOeAUHEHUs, OKHC/IeHWe romosioroB Oen3ona. IlpeicraBieHre 006 OpUEHTHUPYIOLEM
JIeMCTBUM 3aMeCTUTe/ied B OEH30/IbHOM KOJIbIIE Ha TIPUMepe alKWIbHBIX PaZiMKasioB, KapOOKCUIBHOM, THAPOKCHILHON, aMMHO- U HUTPOTPYIIbI, aTOMOB
rasioreHoB. OCOOeHHOCTH XUMHUECKUX CBOUCTB CcTUpOJa. [TomMepusatius ctrposia. CriocoObl MoyueHust ¥ TpUMeHeHre apOMaTHUeCKUX YTIeBOZOPO/OB.

[Tpupoanblii ra3. ITonyTHele HedTsaHBIE Ta3bl. HedTh 1 eé mporcxoxaeHue. KaMeHHBIH yro/b v IPOAYKTHI ero nepepaboTku. CriocoObl epepaboTKu
He(TH: eperoHKa, KPeKUHT (TepMUYeCKU, KaTaTMTUYeCKHii), pucdopMUHT, Uposn3. [IpoayKThl iepepaboTKy He)TH, MX TIPUMeHeHHe B [POMBILIIEHHO CTU
U B OBITY.

I'eHeTHUeCKas CBSI3b MEXXAY Pa3/IMUHBIMU K/1aCCaMU YTIEBOOPO/IOB.

DNeKTPOHHOe CTPOeHHe TajioTeHITPOU3BOIHBIX YTJIeBOAOPOAOB. Peakiuu 3amMelrieHusl TajoreHa Ha TWIPOKCOTPYIITY, HUTPOTPYIIY, L{MaHOTPYIIMY,
amuHorpynmy. /lelicTBre Ha rajoreHIpou3BO/IHbIE BOAHOIO M CIIMPTOBOIO pacTBopa Iénour. B3anMoselicTBre AUranoreHaJkaHOB C MarHUeM U LIMHKOM.
[ToHsATHE O META/UIOOPraHUYeCKHUX COeJUHEHMsIX. VICIo/b30BaHWe ra/loreHNpPOU3BOJHBIX YTIEBOJOPO/OB B OBITY, TEXHUKE U TPU CUHTE3€ OpPraHHUuYecKuX
BeLLeCTB.

OKCcliepuMeHTa/lbHble METOJbl M3yueHHs BellleCTB W WX TpeBpallleHui: Hu3yueHue (QU3NYeCKUX CBOMCTB YT/eBOJOPOZAOB (pacTBOPUMOCTB),
KAueCTBEHHBIX peaKIWi YIJIeBOJOPO/IOB Ppa3/MUHbIX KaccoB (obecijBeurBaHHWe OpPOMHOM WM WOJHOM BOAbI, pacTBOpa IlepMaHraHaTa Kajus,
B3aMMO/IeHiCTBHE aljeTh/ieHa C aMMUaYHbIM pacTBopoM okcuga cepebpa(l)), kauectBeHHOe 0OHapy»KeHHe yT/iepo/ia ¥ BOZOPO/a B OpraHUUeCKHX BellecTBax,
MoJlyueHWe STU/IEHA U U3yueHWe ero CBOWCTB, O3HaKOMJIeHHWe C Kosiekiusmu «HedTb» M «YTOnb», ¢ obOpa3ljaMu TIaCTMAcC, KayuyKOB U pEe3UHBI,
MO/IeJTUPOBaHKe MOJIEKYJT YTJIEBO[OPO/IOB 1 Ta/lOTeHITPOM3BO/IHBIX YTJIEBO[OPO/IOB.

Kucnopopcozepskaliiyie opraHuueckre coeJuHeHUs.

[penenpHBIE OJHOATOMHBIE CTTUPTHL. CTpOeHWe MOJIeKys (Ha MpUMepe MeTaHoJa W 3TaHoja). ['oMonoruueckuit psiz, obirasi popMysia, ©30Mepus,
HOMeHK/aTypa W Kiaccudukaius. Pusnyeckre CBONCTBA MpeZe/bHBIX OJHOATOMHBIX CITUPTOB. BOAOpOZHBIE CBSI3W MEXAY MOJEKY/JaMH CITUPTOB.
XuMuyeckue CBOWCTBA: peakUWW 3amellleHus, Jerujparaljid, OKHUC/IeHUs, B3aUMOJeMCTBUe C OpraHWYeCKUMU W HeOpraHUueCKWMH KHUC/IOTaMU.
KauecTBeHHasi peakijdsi Ha OAHOATOMHbIEe CITUPTHL. [leliCcTBHMe 3TaHO/IA M MeTaHO/JIAa Ha OpraHu3M dYesioBeka. CriocoObl TOMyueHWs] U TIPUMeHeHUe
0/IHOATOMHBIX CTIUPTOB.

ITpocTbie 3¢upbl, HOMeHK/IaTypa U u3oMepusi. Oco6eHHOCTH (PU3NUEeCKUX U XUMUUEeCKUX CBOMCTB.

MHoroatomMHbie CIUPTbl — STUJIEHIIMKOAb U TAullepuH. Pusndueckue W XUMUYeCKHe CBOMCTBA: peakLUM 3aMellleHUs, B3auMOZeUCTBUe C
OpraHMYeCKMMH W HeOpraHWYeCKUMH KHC/IOTaMM, KaueCTBeHHas peakiusi Ha MHOTroaTOMHble CrupThl. [lpefcTaBieHuWe O MexaHU3Me peaKLuit
HyK/leo(pupHOTO 3ameltieHus. lelicTBHe Ha OpraHu3M ueioBeka. CriocoObl IOTyYeHUsT ¥ IPUMEeHeHHe MHOT0aTOMHBIX CITUPTOB.

@eHon. CTpoeHue MOJIEKY/bl, B3aUMHOE BJIMSIHME THUAPOKCOTPYIIbl W OeH3osbHOro sifpa. Pusuueckue cBoiictBa ¢eHona. OcobeHHOCTH
XUMUYECKMX CBOWCTB ¢eHonma. KauecTBeHHble peakiiud Ha (eHosn. TokcuuHocts (deHosa. CrocoObl TOMydyeHHsT W TIpUMeHeHHe (QeHosa.
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®deHondopManbaeruiHas CMoa.

KapboHWbHBIE COeIUHEHUS — albJeTubl U KEeTOHbl. DJIEKTPOHHOE CTpPOeHWe KapOOHW/IBHOHW rpymmbl. ['oMosjiorvueckue psifibl anbJeruioB U
KeTOHOB, 001iasi (hopMysia, ©30Mepusi U HOMeHK/aTypa. dPu3nueckrie CBOWMCTBA abJeTU0B U KEeTOHOB. XUMHUUeCKWe CBONCTBA a/lbJeruioB U KeTOHOB:
peakiuy nipucoearHeHus. OKUCIeHNe a/TbIerH/I0B, KaUeCTBEHHbIE PeakKlvy Ha anberuzibl. CriocoObl TIOyUYeHUsT U IPUMEHEHHe abIeTH/I0B U KETOHOB.

O[IHOOCHOBHBIe TIpeZiesibHble KapOOHOBble KUCTIOTHL. OCOOEHHOCTH CTPOEHHsI MOJIeKysl KapOOHOBBIX KHUCIOT. V3omepusi ¥ HOMeEHKJATypa.
du3nueckue CBONCTBA OJHOOCHOBHBIX TIPeJe/bHBIX KapOOHOBBIX KHC/IOT. BOAOpOAHBIE CBS3U MEXAY MOJIEKYIaMH KapOOHOBBIX KHUC/IOT. XHUMHUECKHUEe
CBOMCTBA: KHUC/IOTHBIE CBOMCTBA, peakius 3TeprudUKaLU, PeaKI[{H C yUaCTHEM YTJIeBOJAOPOJHOTO pajrKaaa. OcoOeHHOCTH CBOMCTB MypPaBbHUHOW KUCJ/IOTHI.
[ToHsATHE O TIPOM3BOAHBIX KapOOHOBBIX KHCJOT — CJIOXKHBIX 3dupax. MHoroobpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HenpejenbHbIX U
apoMaTHyeCcKUx KapOOHOBBIX KUC/IOT, AUKAPOOHOBBIX KUC/IOT, TUAPOKCHUKAapPOOHOBBIX KUC/IOT. [IpecTaBuTeM BRICIINX KapOOHOBBIX KUC/IOT: CTeapUHOBas,
Na/IbMUTHUHOBASI, OJIEMHOBAs, JIMHOJIEBAst, TMHOJ/IEHOBast KUCIO0Th. CrIoCcoObI TIO/TyYeHUsT ¥ IPUMeHeHHe KapOOHOBBIX KUC/IOT.

Cnox#ble 3¢upsl. ['oMonoruueckuii psij, obiasi popmysia, u3oMepus 1 HOMeHK/IaTypa. Pusnueckrie U XUMUYeCKHe CBOMCTBA: THAPOJIU3 B KUC/ION U
1[e/IOUHOM cpefie.

Kupel. Ctpoenue, (usnyecke W XWMHWUECKHe CBOWCTBA J>XMPOB: THIPOJW3 B KUCAOW M Ie/ouHON cpene. OcoOeHHOCTH CBOKMCTB >KHUPOB,
CO/IeprKalliuX OCTaTKU HeTlpe/le/TbHBIX )KUPHBIX KUC/IOT. 2KUPbI B IPUPO/IE.

MBbl/Ta KaK COJIM BBICIIMX KapOOHOBBIX KHC/IOT, X MoolIee feficTBre. ObIjast XapaKTepiCTHKa yriieBooB. Kinaccudukaiys yrieBogoB (MOHO-, /-
U ToMcaxapuzibl). MoHOcaxapubl: TJIFOKO3a, (PYKTO3a, rajakTo3a, pubo3a, [ge30Kcuprbo3a. Pusnueckrie CBOWCTBA W HaXOXK/E€HWE B TPUpOJe.
doTocuHTe3. XUMHUECKHEe CBOWCTBA TJIFOKO3bI: PEAKIIMM C yYaCTHeM CITUPTOBBIX W asibJEeTWJHOW TPYII, CIMPTOBOE W MOJIOYHOKHC/IOEe OpOXKeHHe.
[IpuMeHeHHe TJIIOKO3bl, €€ 3HaueHWe B >KU3HeJesTe/JIbHOCTU opraHusMa. [lucaxapuzbpl: caxapo3a, MaibTO3a M JlakTo3a. BoccraHaBnuBaroljue u
HeBOCCTaHaB/IMBaloIIMe Aucaxapuabl. ['uaponus aucaxapuoB. HaxoxaeHue B mpupo/ie v npuMeHeHue. [Tomcaxapuibl: Kpaxmall, TJIMKOTeH U LieJiTHs103a.
CTpoeHre MaKpOMOJeKyl Kpaxmasa, TJIMKOTeHa W Lie/uirsio3bl. dusuueckre CBOMCTBA Kpaxmazia W Le/Uir0/io3bl. XUMUUeCKHWe CBOMCTBA Kpaxmasa:
TU/IPO/IN3, KaueCTBeHHasl peaklysi C MoJjoM. XUMHUUeCKre CBOMCTBA Le/I/TF0/I03bl: TUAPOJIN3, MoyueHre 3(UPOB LiesuToio3bl. [ToHsITHe 00 UCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, aLleTaTHbIM LIEJIK).

JKcriepuMeHTa/IbHbIe METO/Ibl M3yUeHHsl BeIleCTB W MX TpeBpallleHuid: PaCTBOPUMOCThL pa3/MUHbIX CITUPTOB B BOJe, B3aUMO/IEHCTBHE 3TaHOJIA C
HaTpueM, OKHCJIeHWe 3TUI0BOTO CIUPTAa B ajbJeruj, Ha packaaéHHOW MeJHOW MPOBOJIOKe, OKWC/IeHUe 3TU/IOBOr0 CIUPTAa AUXPOMATOM Kaivs (BO3MOXKHO
WCTI0/Ib30BaHNe BH/leOMaTepHasioB), KaueCTBeHHbIe PeakI[Mu Ha anbJerunl (¢ ruapokcuzoM auammuHcepebpa(l) u rugpokcugom meau(Il)), peaxius
rvuepuHa ¢ rugpokcugom Meau(1l), xumuueckre cBOMCTBa pacTBOpa YKCYCHOM KHC/IOThI, B3aUMO/IeliCTBHe pacTBOpa TJIt0K03bl ¢ ruipokcugom meau(Il),
B3aMMO/IeMCTBHUe KpaxMasia C M0JIoM, pellieHre 3KCIIepUMeHTa/IbHBIX 33/jau 110 TeMaM «CriupThI U (heHoMbI», «Kap6oHOBbIe KUC/IOThL. C0KHBIE (U PhI».

A30TCo/iepskaliye opraHuueckre CoeIMHeHusl.

AMUHBI — oOpraHuYeckue IPOU3BO/IHbIE amMMMaka. Knaccudukaiusi amMuHOB: anvdarHyeckue W apoMaTUuecKue; TepBHYHbIE, BTOPWUYHbIE U
TpetuuHble. CTpoeHre MoJieKy/, obimias Gopmysia, U30Mepusi, HOMEHK/IaTypa U (u3nuecKre CBOWCTBA. XMMHUECKOe CBOWCTBA aln(aTHUeCKUX aMHHOB:
OCHOBHbIE CBOMCTBA, aJIKUJIMPOBaHKe, B3aMMO/IeliICTBHEe TIEPBUUHBIX aMUHOB C a30TUCTOM KUCI0TOW. CONMM alKWIaMMOHHUSI.

AHUNMMH — TIpe/iCTaBUTe/lb aMHUHOB apoMaTuueckoro psiia. CTpoeHWe aHWIMHA. B3avMHOe B/MsiHUe TPyNN aTOMOB B MOJIeKyse aHWIWHA.
Oco6eHHOCTH XUMUYECKMX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiMM Ha aHWIMH. CriocoObl TOydeHHsi U TIpUMeHeHHe anudaTHyecKWx amMHUHOB.
[NonyueHue aHWMHA U3 HUTPOOEH3071a.
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AmuHoKMCn0TEL.. HoMeHkaTypa 1 n3omepus. OTenbHbIe MPeACTaBUTeIN O- aMUHOKUCIOT: [VIMLWH, anaHuH. dr3nueckre CBOKWCTBa aMUHOKHUCIIOT.
XWMUYecKre CBOWCTBA aMHHOKHC/JIOT KakK aM(OTepHBIX OPraHMYeCKHMX COeJWHEeHHWH, peaklus MOJMKOH/AeH AU, 00pa3oBaHHe TMeNTHUAHOW CBSI3H.
bruonorrnueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U TUPOJIU3 TTeNTH/OB.

benku Kak mpupofHbIe To/MMepbl. IlepBUuHas, BTOPUYHAs W TPeTHYHas CTPYKTypa OenkoB. XuMHUUeCKWe CBOWCTBA Oe/KOB: THZAPOJIN3,
JleHaTypalysi, KaueCTBeHHbIe peakIK Ha OesKu.

OKcrepyMeHTalbHbIe MeTO/Ibl U3yUeHHsl BeIleCTB U WX MPeBpallleHHid: pacTBOpeHHe Oe/TKOB B BOJIe, eHaTypaLysi Oe/IKOB IpYU HarpeBaHWH, LIBE THhIE
peakiuy Ha OesiKd, pellleHHe SKCIepUMeHTabHbIX 3aflau M0 TeMaM «A30TCOZeprKalllie OopraHuueckre coefuHeHUsi» U «Pacrio3HaBaHHWe OpraHMUecKuX
COeIMHeHUI».

BricokoMoeKyisipHbIe COeJUHEeHUS.

OcHOBHbIE TOHATHST XWUMUU BBICOKOMOJIEKY/ISIDHBIX COEIMHEHWM: MOHOMEpP, MOJMMep, CTPYKTYpPHOE 3B€HO, CTeleHb IO/JMMepHu3alid, CpeiHss
MoJieKysipHasi Macca. OCHOBHbIE METO/[bl CHHTEe3a BLICOKOMOJIEKY/ISIPHBIX COeIMHEeHUH — MOoIMMepU3aLisi U MOIUKOH/[eHCaLusl.

[TommmvepHbie MaTepuasbl. [IacTMacce! (MOTMATHIIEH, TIOJUITPOTIA/IEH, TIOJTMBUHUIXJIOPH, TTOJIUCTUPOJI, TTIOJIMMETH/IMETaKpU/IaT, TIOJIMKapOOHaTH,
noyiuaTUIeHTepedTanat). Y TUM3alus U repepaboTKa 1iacTUKa.

DJlacToMephl: HaTypalbHbIN KayuykK, CAHTeTUYeCKHe KayuyKu (OyTa/iieHOBBIH, X/I0PONPEHOBBIMN, U30MPEHOBLIN) ¥ CUJTMKOHBI. Pe3uHa.

BonokHa: HaTypasbHble (XJI0TOK, 111ePCTh, IIE/K), UCKYCCTBeHHbIe (BUCKO03a, aljeTaTHOe BOJIOKHO), CUHTeTHYecKue (KarpoH U JIaBCaH).

[Mosmumepkl crieLianbHOTO Ha3HayeHus (Ted/I0H, KeBJiap, 3/1eKTPONPOBOASILIe [T0/IMMephl, Gropas/iaraemMble 1oJIMMephbl).

OKcriepuMeHTalbHbIe MEeTO/bl M3yueHMs BeIeCTB M WX TpeBpallleHHi: O3HaKoMyieHHe C o0pa3llaMd TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
I1JIaCTMAcCC, Kay4YyKOB, pellieH’e JKCIIepUMeHTa/IbHbBIX 3a/1a4 10 TeMe «Pacrio3HaBaHue 1171aCTMacC U BOJIOKOH».

PacuéTtHbie 3agaum.

HaxoxzeHrie MosieKy/sipHOM (OpMyJibl OpPraHMYecKoro COeMHeHHWsI M0 MAacCOBBIM [I0JIIM 3/IeMEHTOB, BXOZSIIWX B €ro COCTaB, HaXOXKJeHue
MOJIEKY/ISIPHON (hOPMYJ/IbI OPraHUYeCKOro COeJUHeHUs 10 Macce (00bEMY) MPOAYKTOB CrOpaHUs, 10 KOJMUEeCTBY BeljecTBa (Macce, 00bEMyY) TIPOIYKTOB
peaKIvy W/WIH UCXO/HBIX Bel[eCTB, YCTAHOBIEHHE CTPYKTYPHOU (JOPMyJIbI OPraHUYeCKOTO BellleCTBa HA OCHOBE €r0 XMMHUECKHUX CBOWCTB WM CIIOCOOOB
TI0JIy4YeHus], oripe/ie/ieHre JOJIU BbIXO/a IPO/AYKTa peakLjuu OT TeOpeTUUYeCKU BO3MOXKHOIO.

MesxnpeiMeTHbIe CBSA3U.

Peanusaiusi MeXXripeIMeTHBIX CBsI3eU MPU U3yUeHUM OPraHu4yeCcKol XUMHUH B
10 ksacce ocCyIecTBIsIeTCs uepe3 HCIO/b30BaHWEe KaK OOIUX eCTeCTBEHHO- HAayUHBIX TIOHSITHM, TaK W TIOHSATHH, TPUHATHIX B OT/E/IbHBIX TIPeAMeTax
eCTeCTBeHHO-HayYHOr' 0 L{MKJIa.

OO1Me ecTecTBeHHO-HayUHble TIOHSTHS: sIBJIeHWe, Hay4yHbIM (akT, THUIOTe3a, TeOpHWs, 3aKOH, aHa/lu3, CUHTe3, Kjaccudukaius, HabmromeHue,
V3MepeHue, SKCIIepUMEeHT, MO/ie/lb, MO e/IMpOBaHue.

du3mKa: Marepusi, aTOM, JI€KTPOH, MPOTOH, HEUTPOH, MOJIEKY/a, SHEPreTUUeCKU YpOBeHb, BEIeCTBO, Telo, 00BEM, arperaTHOe COCTOSTHHe
BeI|eCTBa, (pr3nuUecKre BeJTMUMHbI, eJUHULbI U3MepeHUs], CKOPOCTb, SHeprus, Macca.

Buonorus: keTka, opraHusm, 3KocucTema, brocdepa, MmeTabo/u3M, HaCIeACTBEHHOCTh, aBTOTPO(MHBIN 1 reTepOTPOGdHBIN THI TIUTaHUs1, OpoKeHue,
(doTocuHTe3, AbIxaHue, Oe/KH, YTIeBOAbI, )KUPbI, HYK/IeMHOBbIe KUCIOThI, ()epMEHTHI.

I'eorpadus: rmosiesHble UCKOIaemble, TOTJIUBO.



TexHo/OrMs: NUILEeBble TPOAYKThI, OCHOBBI PALMOHAJILHOIO IWTaHWS, MOKOLUEe CpejCTBa, MaTepha/lbl U3 UCKYCCTBEHHBIX W CHUHTeTUYECKUX

BOJIOKOH.
11 KJIACC
OBIIAA N HEOPTAHUYECKAA XUMUWA

TeopeTrueckre OCHOBbI XUMUH.

ATtom. CocTaB aTOMHBIX sifiep. XUMUUeCKUi 3/eMeHT. V3oTonbl. CTpoeHre 3/1eKTPOHHBIX 000/104eK aTOMOB, KBAaHTOBbIe UMC/IA. DHepreTudecKre
YPOBHHU U TOJypOBHU. ATOMHbIe opbuTanu. Knaccubukaiysi XuMUUecKuxX 37eMeHToB (s-, p-, d-, f-anemenTsl). PacripesesieHue 371eKTPOHOB 110 aTOMHBIM
opbuTansaM. DyIeKTPOHHBIE KOH(PUIYpal[ii aTOMOB 3JIEMEHTOB TIEPBOTO—UeTBEPTOrO MEPUO/IOB B OCHOBHOM U BO30Y)KIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH(UTypaly UOHOB. DJIeKTPOOTPULIATETbHOCTb.

[Tepyuoanueckuii 3akoH U [leproguyeckasi cucremMa XxuMuueckux 3eMeHTOB [1.V. MenpeneeBa. CBs3b nepuoanueckoro 3akoHa v [lepuoanueckoit
CUCTeMbI XUMUYeCKUX 3/IEMEHTOB C COBDEMEHHOU Teopuel CTPOeHUsSI aTOMOB. 3aKOHOMEPHOCTH U3MeHEeHUsI CBONCTB XUMUUECKUX 3/IEMEHTOB U 00pa3yeMbIxX
HMIMU IIPOCTBIX U CJIOXKHBIX Bell[eCTB I10 IPyIram U neprojam. 3HaueHve repuoguueckoro 3akoHa [1.11. MeHgeneesa.

Xumuueckasi CBsi3b. BU/IbI XUMHUECKOU CBSI3U: KOBa/IeHTHasl, MOHHAs, MeTa/ulnyecKas. MexaHu3Mbl 00pa30BaHUsI KOBaJIeHTHOU CBSI3U: 0OMeHHbIN U
JIOHOPDHO-aKLIe[TTOPHBIM. DHeprus M AJuHa cBsA3U. [lonspHOCTH, HarpaBlIeHHOCTb M HAChIAeMOCTb KOBajleHTHOM cBsi3U. KparHble cBsisu. BopopogHas
CBA3b. MeXXMOJIeKyJ/ISIpHbIe B3aMO/|eHCTBUS.

BaneHTHOCTb M BajleHTHbIe BO3MOKHOCTA aTOMOB. CBfI3b 3/IEKTPOHHOW CTPYKTYpPbl MOJIEKY/l C UX TeOMeTPUUYeCKMM CTpOeHHeM (Ha Iipumepe
COeJJMHeHUI 3/1eMeHTOB BTOPOT0 Mepro/ia).

[IpencraBneHre 0 KOMIUIEKCHBIX coefnHeHUsiX. COCTaB KOMITJIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTesb, JIMTAaHZBl. 3HaueHHe KOMIUIEKCHBIX
coesuHeHu. [ToHsITHE 0 KOOPAWHALIMOHHOW XUMUHU.

BelijectBa MO/IEKy/IIpHOTO Y HEMOJIEKY/ISIPHOTO CTPOeHHs1. TUIbl KpUCTA/TMUECKUX PeLIETOK (CTPYKTYpP) U CBOMCTBA BelLleCTB.

[ToHsiTE O [AWCIIEPCHBIX cHUcTeMax. VIcTuHHBIE pacTBOphL. [IpescTaB/ieHWe O KOJ/UIOMAHBIX pacTBopax. CriocoObl BBIPa)KEHWs KOHIIEHTpalUy
pacTBOPOB: MaccoBasi [J0Jid BellecTBa B pacTBOpe, MOJsIpHasi KOHLieHTpauus. HacelljeHHble W HeHachlllleHHble pacTBOPbI, PacTBOPHUMOCT.
Kpucrannorugparst.

Knaccudukaiiysi 1 HOMeHK/IaTypa HeopraHuueCcKUx BelrecTB. TpUBUa/ibHbIe Ha3BaHUS OT/Ae/bHBIX TIPeJCTaBuTe/ell HeopraHuyeckux BelecTB.

Knaccugukanys XvMuyeckKux peaklydid B HEOPraHWUUECKOM W OpPraHuyeckod XMMHU. 3aKOH COXpaHeHUsl MacChl BellecTB; 3aKOH COXpPaHEHWSs U
TipeBpalljeHUs1 SHePTUU TIPU XMMUUeCKUX peakiusx. TerioBbie 3¢ deKTbl XUMUUeCKUX peakijuil. TepMoxumuueckrie ypaBHeHUSI.

CKOpOCTb XMMUUECKOM peakLiiy, eé 3aBUCUMOCTb OT Pa3/IMUHbIX ()aKTOPOB.

['oMoreHHbIe U reTeporeHHble peakuu. Katanus v Kkataau3aTopsl.

Ob6patuMble U HeoOpaTHMble peakiuu. XUMHYecKoe paBHOBecue. KoHCTaHTa XMMHYeCKOro paBHOBecHsi. DakKTOpBI, B/USIOIIME Ha I0JIOKEeHHUe
XMMHUYECKOr0 PaBHOBECHS: TeMIEepPaTypa, /laB/ieHhe U KOHLIeHTPaLMy BellleCTB, y4acTBYrOLMX B peakiuu. [Tpunnun Jle [latenbe.

OnekTponuTHyeckast auccoruauys. CunbHble U cnabbie 3/1eKTposnThl. CTemneHb gucconuanyu. Cpeia BOAHBIX PACTBOPOB: KHUC/IOTHasl, HeMTpasibHasl,
iesiouHast. BomopogHbiii mokasarenb (pH) pactBopa. I'naponu3 coneid. Peakiiy noHHOTO 0OMeHa.

OKUC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIe peakijuu. CrerneHb OKUC/IeHUs. OKUCIUTe/Ib U BOCCTaHOBUTe/b. [Iporjeccel OKUCIeHUSI U BOCCTaHOB/IEHUSI.
BakHeliI1ie OKUCIATETN U BOCCTAaHOBUTEN. MeToz, 3/1eKTPOHHOTO OanaHca. D/IeKTPO/M3 pacCTBOPOB M PACIIaBOB BEIL[ECTB.
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JKCIlepuMeHTa/IbHble METO/bl M3yueHusl BellleCTB U MX MpeBpallleHuid: pa3/ioyKeHHe MepoKCHa BOJOpPOJA B MPUCYTCTBUM KaTalv3aTopa, MOJEId
KPUCTA/UTMUECKUX PEIIETOK, TPOBe/leHHe peakiuii MOHHOro oOMeHa, Orpejie/ieHHe Cpe/ibl PAaCTBOPOB C TIOMOIIbI0 WH/UKATOPOB, M3y4YeHUEe BIIUSHUS
pa3UuHbIX ()aKTOPOB HAa CKOPOCTh XMMUYECKOW PeakLMU U M0JI0)KeHHe XUMUUYeCKOTO paBHOBECHS.

Heopranunueckasi xumus.

[Too>xeHre HeMeTas/uIoB B IleproanuecKoi cucteMe XUMUUeCKHX 31eMeHTOB [1.M1. MeH/jeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. PH3nuecKre
CBOICTBA HEMeTa/I/IOB. AJIJIOTPOMNHYsI HeMeTa/lJIoB (Ha pUMepe KUCI0po/a, cepkl, docdopa U yriaepoza).

Bopopog. Ilonyuyenue, ¢u3nueckve U XMMUYeCKHe CBOMCTBA: peaklMd C MeTa/uUlaMHd M HeMeTas/ulaMd, BOCCTaHOBUTe/IbHbIE CBOMCTBA. ['MapuAbL.
ToruMBHBIE 3/IeMEHTHI.

lanorenbl. HaxoxgeHwe B TIpUpofe, CrHocoObl TIOAydeHWs, ¢U3MUeCKWe W XHUMUYeCKWe CBOWCTBA. ['ajoreHOBOJopobl. BakHelive
KHUC/IOPOZICOZIEpIKalllie COeIMHEHUs TajioreHoB. JlaGopaTOpHble UM TIPOMBIIIIJIEHHbIE CHOCOOBI TIOJYYeHUs] TajoreHoB. IIpvMeHeHWe TaloTeHOB U WX
CoeIMHEeHUH.

Kucnopoa, o30H. JlabopaTopHble W TIPOMBIILJIEHHBIE CITOCOOBI TOMyUYeHHs Kucaopoza. Pusnueckre W XUMHUYECKWe CBOWCTBA W TIpUMEHeHHe
KMCI0poa v 030Ha. OKCH/bI U TTePOKCH/BI.

Cepa. Haxox/eHue B mpupoje, CriocoObl mosyyeHusi, Gu3nueckrie U Xumudeckre cBorctBa. CepoBogopoa, cyabduasl. Okcup cepbi(IV), okcup
cepri(VI). CepHucTast U cepHasi KUCJIOThI U MX COii. OCOOEHHOCTH CBOWCTB CEPHOM KUC/IOTHL. [IprMeHeHre cepbl U eé COeIMHEeHUM.

A30T. Haxox/eHre B MPUPOJe, CIIOCOOBI TOyuYeHus, hU3NUeCKre U XUMUUEeCKWe CBOWCTBA. AMMHAK, HUTPUAbL. OKcHbl a30Ta. A30THUCTas U
a30THasi KUC/IOTHI U UX co/ii. OCOOEHHOCTH CBOMCTB a30THOW KUC/IOTHL. [IpMeHeHHe a30Ta 1 ero coeJuHeHU. A30THbIE YI00peHws.

docdop. HaxoxjeHre B IpUpo/e, Crioco0bl TIoydYeHus1, pusnueckre U xuMudeckre cBorictBa. Pochugpt u pochun. Okcuabl pocdopa, hocdopHas
KucaoTa u eé conu. [Ipumenenue docdopa u ero coesriHenuii. @ochopHbie ya006peHusl.

Yrnepo, Haxo[eHWe B TIpupoje. AJIIOTPOrNHble Mogubukaimu. dusnyeckre W XUMWYeCKWe CBOWCTBA TIPOCTHIX BEIECTB, 00pa30BaHHBIX
yrnepopoM. Okcup yraepoga(ll), okcup yrnepozaa(IV), yronbHas KUC/IOTa WM €8 COMU. AKTHBHPOBAHHBLIM yrosib, afgcopbOiusi. ®yiepeHsl, rpadeH,
yrepo/iHble HAaHOTPYOKU. [IpriMeHeHHe MTPOCTHIX BelecTB, 00pa30BaHHBIX YTJIEPOIOM, U ero COeMHEeHHH.

Kpemuuii. HaxoxkgeHue B TpUpofie, CMocoObl monyueHHs, (Gu3nueckre W Xumuueckrde couctBa. Okcup kpemuHusi(IV), KpemMHHeBasi KHC/IOTa,
cunukarel. [IpriMeHeHne KpeMHUs U ero coefiuHeHud. CTeKII0, ero rnosiy4eHue, BUbl CTEK/Ia.

[MonoxeHune metaioB B Ilepuoguueckoil cucteMe XUMUYECKUX 37eMeHTOB. OCOOeHHOCTH CTPOeHHsl 3/IeKTPOHHBIX 000704eK aTOMOB MeETaslIOB.
O6mme dhu3nyeckre CBOWCTBA MeTa/lsioB. [[ppuMeHeHre MeTasioB B ObITY U TexHUKe. CIiIaBbl MeTaslioB.

ONeKTPOXUMUUECKHUN Ppsii HamnpsbkeHud Meta/uioB. OOiue crocoObl  TMOMyYeHUs MeTa/UIOB: THAPOMETa/UTyprusi, MHUPOMeTa/uTyprus,
ysieKTpoMeTautyprus. [ToHsiTHe 0 Koppo3un MeTa/IoB. CriocoObI 3alUThI OT KOPPO3WH.

OO01ijasi xapakTepucTrika MeTainoB [A-rpyrsl [Teprogudeckoi cMCTeMbl XUMHUUYECKUX 37ieMeHTOB. HaTpuii u Kayiuii: monydeHue, ¢hu3nueckie H
XMMHYEeCKHe CBOMCTBA, MPUMeHeHNe MPOCThIX BeLeCTB U UX COeJUHEHUHN.

OOb11ast xapakTepucTrka MeTainoB [IA-rpymrsl [Tepruoguueckoit ccTeMbl XUMUUECKUX 371eMeHTOB. MarHuii U KajbLui: rosyueHue, pusnueckue u
XUMUYECKHe CBOMCTBA, MPUMEHEHHe TTPOCTHIX BEIeCTB U UX CoefuHeHnH. JKECTKOCTh BO/IbI M CITOCOOLI €€ yCTpaHeHMs.

AnroMuHUM: NIoyyeHue, (pr3ndeckre U XMMUUeCKre CBOMCTBA, TPUMeHeHHe TIPOCTOr0 BelljeCcTBa U ero coeiMHeHn. AMGOTepHbIe CBOMCTBA OKCH/A
Y TUJPOKCH/IA aJTFOMUHUSA, TUAPOKCOKOMITIEKChI aTFOMUHUSA.
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OO6111ast xapaKTeprCTHKa MeTalIioB obouHbIx roArpyt (b-rpym) Ileproguueckoii CUCTeMbl XUMUYEeCKUX 3/IeEMEHTOB.

®du3nueckue M XMMUUECKHe CBOMCTBA Xpoma U ero coefuHeHud. Okcuapl u ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel u
JVXPOMAThl, UX OKUC/IMTe/bHbIe CBOMCTBA. [lonyueHne U IpUMeHeHre XpoMma.

®du3nueckue M XUMHYeCKHMe CBOMCTBA MapraHija U ero coeauHeHud. BakHeliive coepuHeHusi mapranua(ll), mapranua(IV), mapranua(VI) u
mMapraxiia( VII). [TepmaHraHar Ka/usi, ero OKMC/IUTeTbHbIe CBOMCTBA.

du3nueckue U XMMUUeCKHe CBOMCTBA »Kese3a U ero coeauHeHu. Okcubl, rugpokcuzbl U conu xxenesa(ll) u xenesa(Ill). [Tonyyenue u npruMeHeHHe
Kerie3a v ero CIJIaBOB.

du3nueckue U XMMUUeCKre CBOMCTBa MeIU U eé coeuHeHUH. [TonyyeHre u npyuMeHeHUe MeIU U eé CoeMHeHU M.

LuHk: monyueHue, (usnueckre U XUMUUeCKHe CBOMCTBA. AMGOTepHble CBOMCTBA OKCHJA W THUJPOKCHJA LIMHKA, T'MIPOKCOKOMILIEKChl LMHKA.
[IpyMeHeHHe LIUHKa U ero COeJUHEeHUM.

OKcriepuMeHTaIbHbIe MEeTO/[bI M3YUeHUs BeIlleCTB ¥ UX TPeBpalljeHHii: n3yuyeHre 00pasijoB HeMeTaslIoB, TopeHue cepkl, (hocdopa, kene3a, MarHus B
KUC/IOpOZle, U3yuyeHHe KosuleKuyMyd «MeTtamabl M CrulaBbl», B3aUMOJEMCTBME IIeJIOUHBIX U I11eJIOYHO3EMEe/IbHBIX MeTa/uIoB C BOJOU (BO3MOXKHO
WCI0/Ib30BaHME BH/IeOMaTepPUaioB), B3aUMO/eHCTBUE LIMHKA M JKeje3a C pacTBOpPaMH KHUCJIOT U Le/iodeld, KaueCTBEHHble peaklMd Ha HeopraHuuyecKue
aHUOHBI, KaTUOH BOJIOPOZiAa M KAaTHOHBbI METa/I/IOB, B3aWMO/|eHiCTBUe THUJPOKCUIOB aJIOMUHHUSI U I[MHKA C pacTBOpPaMHM KUCJIOT W I1e/ioueid, pelleHue
JKCrepUMeHTaIbHbIX 3aau no Ttemam «['anoreHbl», «Cepa u eé coeivHeHUs1», «A30T U (ochop U uxX coefuHeHUs», «MeTanbl TJIaBHBIX TOATPYM»,
«MeTasuibl TOOOUHBIX MOATPYIIIT».

XUMHUS U )KU3Hb.

Poss xumun B o0ecrieyeHWH YCTOWMUMBOTO pa3BUTHSI 4YesioBeuecTBa. [IOHATHE O HAyUHBIX MeTOZAX TI03HAHUS W METO/OJIOTHH HAyYHOTO
vccnenoBaHusi. HayuHble MPUHIUTIBI OPTaHUA3ALMA XUMHAYECKOTO TIPOU3BO/ICTBA. [IpoMBIiiiieHHbIe CTIOCOOBI MOTyUeHUs] BayKHEUMIIIMX BellecTB (Ha TIpuMepe
MPOM3BO/ICTBA aMMHAKa, CEpHOW KHWC/IOThI, MeTaHOsa). [IpOMbIIeHHbIe CrOCOOBI TMOyueHWs MeTalJIoOB W CIUIaBOB. XHWMHUYECKOe 3arpsisHeHue
OKpY’KarolIlel Cpe/ibl ¥ ero rnoc/encTByst. Posib Xumuu B o6ecriedeHU SHepreTuyeckoi 6e30macHOCTH.

XvMHUST M 3[0pOBbe uesioBeKa. JlekapcTBeHHble cpefcTBa. [IpaBuia WCIIONb30BaHWS JIeKAPCTBEHHBIX MpernapaTtoB. Ponk XWMHMM B pa3BUTHUU
MeJUL[HBI.

XUMMUSI TTUIIA: OCHOBHBIE KOMITOHEHTBI, MTHIIIeBbIe 00aBKU. Pob XMy B 00ecrieueH|H MUIIeBoi 06€30MmacHOCTH.

KocmeTtnueckue u ap@romepHbie cpefcTBa. boitoBast xumus. [IpaBusia 6e30MmacHOTO KCI0/Ib30BaHKs MPerapaToB ObITOBOM XUMHH B TIOBCEeJHEBHOM
JKA3HHU.

XUMHUs B CTPOUTEILCTBE: BayKHEUIIIe CTPOUTe/IbHBIe MaTepuasibl (1jeMeHT, OeToH).

Xumusi B CeIbCKOM Xo3siicTtBe. OpraHuyeckre W MUHepasbHble yno0peHus. CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepuasbl, KPacKH, CTEKJIO,
KepamuKa.

Matepuasns! A/ 371eKTPOHUKU. HaHOTeXHO/10r1u.

PacuéTHble 3a5aun.

PacuéTel: Macchl BeljecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJIMUYECTBY BeI[eCTBA, Macce WM 00bEMY OFHOTO M3 YYaCTBYIOMIUX B PeakUd
BelllecTB, Macchl (00BEMa, KOJIMUecTBa BellleCcTBa) MPOAYKTOB peaki[iH, eCId OIHO U3 BelleCTB UMeeT MpuMecH, Macchl (06béMa, KoMuecTBa BellecTBa)
MPOJYKTAa peakiluu, ec/id OHO U3 BeleCTB JaHO B BU/E pacTBOpa C OnpeJenéHHOU MaCcCOBOM [J0Jield paCTBOPEHHOTO BellleCTBa, MaCCOBOM JJ0JIA U MOJISIPHOM
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KOHL|eHTpALMY BelllecTBa B pacTBOpe, [0J/IY BbIXO/a IIPOAYKTa peakLuy OT TeOpeTUUeCKHU BO3MOXKHOIO.

MexripeiMeTHbIe CBSI3U.

Peanu3aliyisi MeXXIIpeJMeTHBIX CBsi3el NpU U3yueHUU o0ljeld 1 HeopraHUuYeckoil XxuMuM B 11 Kjlacce OCyILeCTB/seTCsl yepe3 MCIOIb30BaHUe Kak
00I[MX ecTeCTBeHHO-HAYYHBIX TOHSATHH, TaK U MIOHATHH, IPUHATHIX B OTAE/bHBIX ITPeJMeTaX eCTeCTBeHHO-HAayYHOTO [[UKIIa.

OO1mye ecTecTBEHHO-HayuHble TIOHSTHS: SIBJe€HUe, HayuyHbIM (akT, rUIoTe3a, Teopus, 3aKOH, aHa/lu3, CUHTe3, KaacCU(UKaLus, NepruoAUYHOCTb,
HabsofieHNe, n3MepeHHe, SKCIIepUMeHT, MO/ie/lb, MOZieIMpPOBaHMUe.

dusmka: marepusi, MUKPOMMD, MakpOMHUpP, aTOM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, W30TOIbl, pPaJjMOaKTUBHOCTb, MOJIEKYJ/a, SHepreTHUYecKui
yYPOBeHb, BeIeCTBO, Te/o, 00BEM, arperaTHoe COCTOSTHME BelleCTBa, WZealbHbIM ra3, GU3NuecKre BeTMYMHBI, eAWHULILI M3MepeHus, CKOPOCThb, SHeprHs,
Mmacca.

Buosnorusi: KneTka, opraHusMm, 3KocrcTema, buocdepa, Mmetabo/M3M, MakKpo- U MUKPO3JIeMEHTHI, Oe/IKH, XKUPBI, YI/IeBO/bl, HYK/IeMHOBbIE KHUC/IOTHI,
(hepMeHTBI, TOPMOHBI, KPYTOBOPOT BeILleCTB U NTOTOK SHePryuu B 3KOCUCTeMaX.

I'eorpadusi: MuHepasbl, TOpPHbIe MTOPO/ibl, T0JIe3HbIe HCKOTIaeMble, TOTJIMBO, PECYPChI.

TexHo/orus: XUMHUUYecKasi IPOMBIIJIEHHOCTb, MeTa/UIyprus, CTPOUTe/bHble MaTepuanbl, CelbCKOXO03SCTBeHHOe TIPOU3BOJCTBO, NHILeBast
TIPOMBIIIEHHOCTb, (papMalieBTHYecKasi MPOMBIILIJIEHHOCTb, MPOM3BOACTBO KOCMETHUECKHX IIperapaToB, MPOM3BOJACTBO KOHCTPYKLIMOHHBIX MaTepuasoB,
3/IeKTPOHHAs IPOMBILLJIEHHOCTh, HAHOTEXHOJIOIUHU.
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[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOTPAMMEBI I10 XVMMWU HA YIJIYBJIEHHOM YPOBHE CPEAHEI'O OBLIEIO
OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATHI
B cooTBeTCTBUM C CUCTEMHO-/IeITe/IbHOCTHBIM TOJAXO0JO0M B CTPYKType JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUSI Tpeamera «XHUMHs» Ha YpPOBHe
cpenHero obiriero o6pa3oBaHusl Bblje/IeHbl CIe[yOL1e COCTaBISIOIIMe: 0CO3HaHUe 00YUYaroIMMUCs POCCUMCKOMN TPaXKAAHCKON HIeHTUUHOCTH; TOTOBHOCTD
K CaMOpa3BUTHIO, CAMOCTOSITeIbHOCTM W CAMOOTIpe/le/IeHUI0; Haldude MOTHMBAalMd K O0Oy4YeHWIO; TOTOBHOCTH M CIIOCOOHOCTH OOy4aroL[uxcs
PYKOBO/ICTBOBAThCsSl TIPUHATHIMUA B OOIL[eCTBe TIpaBWJIaMHd M HOPMaMH TIOBeJleHHs; HajMuve TPABOCO3HAHUS, SKOJIOTUYEeCKOM KY/IbTYphl; CIOCOOHOCTDb
CTaBUTB L]€JIU U CTPOUTD )KU3HEHHbIEe TIaHblI.
JINuHOCTHBIE pe3y/bTaTbl OCBOEHHUs TpeaMeTa «XHMHsI» OTPakaroT C()OPMHPOBAHHOCTH OIbITA MO3HABaTe/NbHOU W MPAKTUUECKOM [esATelbHOCTH
00yyaroImxcs B TpoLjecce peaan3alii 00pa3oBaTebHOU AesTeTbHOCTH.
JINuHOCTHBIE pe3y/bTaTbl OCBOEHHUs TpeaMeTa «XHUMHsI» OTPa)karoT C)OPMHUPOBAHHOCTh OIbITA MO3HABaTe/bHOM M MPAKTUUECKOM [esTelbHOCTH
00yyJaroImxcs B TIpoLjecce peaan3alyy 00pa3oBaTebHOU AesATeTbHOCTH, B TOM UKC/Ie B YaCTH:
1) rpakgaHCKOro BOCIUTaHUS:
® 0CO3HaHWS 00YUarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPaB M 00sI3aHHOCTel, YBaXKeHHs K 3aKOHY U TTPABOTIOPSIKY;
e [pe/CTaB/ieHUs O COLIMAIbHBIX HOPMaXx U MpaBU/iaX MeXTMUHOCTHBIX OTHOILIEHWH B KOJI/IEKTHBE;
® TOTOBHOCTU K COBMECTHOW TBODYECKOW [esTeTbHOCTH TIPU CO3/laHMM Yy4ueOHBIX TIPOEKTOB, pellleHWH Yy4yeOHBIX W TI03HABAaTe/bHBIX 3a/ad,
BBITOJIHEHUU XUMUYECKUX SKCTIePUMEHTOB;
®  CrOCOOHOCTH NMOHUMAThH U IPUHUMATh MOTHBBI, HAMEPEHHUS], JIOTUKY Y apryMeHTBI APYTUX MPU aHa/In3e Pa3/IMuHbIX BU/IOB yueOHOH /1esTeTbHOCTY;
2) NaTpUOTHMYECKOrO BOCIUTAHUS:
® 1IeHHOCTHOI'O OTHOIIIeHHsI K UCTOPUUYECKOMY U HayUHOMY Hac/le[[ii0 0TeueCTBeHHOW XUMUWY;
® yBa)KeHWS K TPOL[eCCY TBOPUYECTBA B 00J/IACTH TEOPUM U MPAKTHUECKOTO TPUJIOXKEHUsI XUMHH, OCO3HAHUs TOTO, UTO JlaHHbIe HAyKU eCTh pe3y/bTaT
JUTATEJIbHBIX HaOJTI0/IeHNH, KPOTIOT/IUBBIX KCTIePUMEHTA/IbHBIX TTOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U IMPAKTUKOB;
e UHTepeca U T[I03HaBaTe/lbHbIX MOTHMBOB B TIOJiyueHWU U TIOC/eAYIOIIeM aHajau3e HUH(OPMALMU O TIepPeJOBbIX [OCTHKEHUSIX COBPEeMEeHHOU
0TeyeCTBEHHOU XUMUH;
3) JAyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:
e HpaABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MOBeJeHMUS;
e CrocoOHOCTH OIeHMBAaTh CUTYAl[UH, CBSI3aHHBbIE C XUMHUECKUMH SIBJIEHUSIMUA, U TIPUHUMATh OCO3HAHHBIE DEIeHUs, OPUEHTHUPYSICh Ha MOpaIbHO-
HpPaBCTBeHHbIE HOPMbI U 1IeHHOCTH;
® TOTOBHOCTU OILleHHMBaTh CBOE TOBeJleHWe U TOCTYNKU CBOWX TOBapHIlell C TMO3MULMKA HPABCTBEHHBIX U IMPABOBLIX HOPM M C Y4Y€TOM OCO3HAHUS
MOC/e/ICTBUM MOCTYIIKOB;
4) ¢dopMHpOBaHUS KYIbTYPhI 3[0POBbSL:
® TIOHMMaHUs LIEHHOCTeH 370poBoro M Ge3ormacHOro obpasa KU3HU, He0OXOMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYeCKOMY U
MICUXUYECKOMY 3/I0POBEIO;
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5)

7)

cobumoieHus TpaBus1 6e3omacHOro obpaileHus C BeleCTBaMy B ObITY, TTIOBCeJHEBHOM >KU3HH, B TPYAOBOU [1eSITe/TbHOCTH;

TOHUMAHUS 1[eHHOCTH TIPaBU/ WHUBH/YaJbHOTO W KOJIJIEKTUBHOTO 0e307MacHOTrO TMOBeJeHUs] B CUTYaLMsX, YTPOXKAIOIIMX 3[0POBBI0 U >KU3HU

JIIOJIEeH;

0CO3HaHUsI MOC/e/ICTBUI 1 HENPUSTHSL BPeAHBIX MPUBbIUeK (yroTpeb/ieHus akorosi, HAPKOTHUKOB, KypeHHUsl);

TPY/Z{0OBOTO BOCITUTAHUSI:

KOMMYHUKAaTHBHOM KOMITETEHTHOCTH B Yy4eOHO-MCC/IeIOBAaTebCKOW /1esiTe/TbHOCTH, OOIIeCTBeHHO I10/Ie3HOM, TBOPUYECKOM UM APYrMX BHAAX

JiesaTeIbHOCTH;

YCTaHOBKM Ha aKTHBHOE yuacTHe B pellleHHH NMPAKTHYeCKUX 3a/lau COL[MaIbHOM HalpaB/ieHHOCTH (B paMKax CBOEro KJjacca, LIKOJIbl);

MHTepeca K NPaKTHUeCcKoMY U3y4eHHI0 MpodeccHii pa3/IMuHoro poja, B TOM UKC/ie Ha OCHOBE IPUMeHeHUs ITpeJMeTHbIX 3HaHWH 110 XUMUH;

yBa)KeHHUsI K TPYAY, JIFOJSIM TPy/ia U pe3y/ibTaTaM TPYJOBOU esTeTbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BbIOODY UHAMBUAYATBHON TPaeKTOPUU

obpa3oBaHus, Oyayiei mpodeccuy 1 peanu3aliiid COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEM K XUMUH,

WHTEPEeCOB M MoTpeGHOCTel 00I1IeCcTBa;

9KOJIOTUYEeCKOTO BOCITUTAHMS:

9KOJIOTUYeCKH 11e71ec000pa3HOro OTHOIIEHHS K TIPUPO/ie KaK UCTOUHHUKY CYILL[eCTBOBAHUSI )KU3HU Ha 3eMJle;

TIOHUMaHUsI T7I00a/bHOTO XapakKTepa 3KOJIOTHUeCKMX TpobsieM, BIMSHHUS SKOHOMHUECKUX TIPOLIECCOB Ha COCTOSIHHME TIPUPOJHON W COL[UA/TbHOM

cpefibl;

0CO3HaHUsI HeOOXOJMMOCTH HUCTOMb30BaHMs JOCTH)KEHUH XUMUH 71T PeLlieHHs] BOIPOCOB PaljiOHaIbHOTO TTPUPO/IOTIO/IB30BaAHUS;

aKTUBHOTO HETpUSTHS /IeHCTBUM, PUHOCAIINX BpeJ, OKpY)Karolleil IPUPOJHOI Ccpefie, yMeHHs TIPOrHO3MPOBATh HeO/1aronpusTHbIE SKOIOTHUeCcKHe

TMOC/IeICTBUS TIPeATIPUHAMAeMbIX eCTBUIA U MTPeA0TBpalaTh UX;

Ha/lMuusi Pa3BUTOTO SKOJIOTHUECKOTO MBIIIIEHHS], SKOJOTMYeCKOM KY/IbTYPbI, OMbITAa [esTeJbHOCTH SKOJOTMYeCKOM HarpaB/ieHHOCTH, YMeHUsi

PYKOBO/ICTBOBaThCsSl MMM B TI03HABAaTe/JIbHOW, KOMMYHMKATUBHOW M COLMANbHOW TIPAaKTHKe, CIMOCOOHOCTH M YMEHHsI aKTMBHO TPOTHBOCTOSITH

uzgeonoruu xemohobuwu;

L[eHHOCTH Hay4YHOT'O TIO3HAHUSI:

MHPOBO33P€eHUs], COOTBETCTBYIOIIEI'0 COBDEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U 0011[eCTBEHHOM TTPaKTHKH;

TIOHUMaHUsI CeUPUKA XUMUM KaK HayKH, OCO3HAHWs €€ Po/iu B (POPMHUPOBAHUM PAL[MOHATBHOTO HAYUHOTO MBIIIEHUs, CO3/IaHUU LIeJIOCTHOTO

TpeZicTaB/ieHst 00 OKpY»KarolleM MHpe Kak O eWHCTBe MPUPO/bI M YeloBeKa, B MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTeH W pellleHHuH Tpobsiem

COXpaHeHUs IPUPO/IHOTO PaBHOBECHST;

yOeXXIEHHOCTH B 0CO00M 3HAUMMOCTU XUMUH [IJIs1 COBDEMEHHOM IIUBUIM3AL[UM: B €€ T'YMaHUCTUUECKON HalpaB/JIeHHOCTH W B&XKHOM PO/ B CO3laHUN

HOBOU 0a3bl MaTepHa/lbHOW Ky/IbTYphl, B PellleHWU T100anbHbIX TPOO/eM YCTOMUMBOTO pa3BUTHSI Ue/IOBEUECTBA — ChIPbEBOM, SHEPreTUUYecKOH,

NUILLEBOI M 5KOJI0rMYecKol 6e30MacHOCTH, B Pa3BUTHU MeAULIMHBI, 00ecrieyeHU yC/I0BUN YCIIEIIHOrO TPy/Za M 9KOJIOrMUecKd KOM(OPTHOMN XKU3HU

KaKZIOTO ujieHa 00I1eCTBa;

eCTeCTBeHHO-HAyYHOW TPAMOTHOCTH: TIOHMMaHWs CYI[HOCTA MeTOJOB II03HAHUS, WCIIO/Mb3yeMbIX B eCTeCTBEHHBIX HayKaX, CIOCOOHOCTH

MCII0/1b30BaTh TOTyyaeMble 3HaHUS /IJIs1 aHaIM3a U 0ObsiICHeHUs sIB/IeHHI OKpY)Kaloliero Myupa M MPOUCXOASIIMX B HEM U3MeHeHUH, YMeHus JiefaTh
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000CHOBaHHbIe 3aK/IF0UeHUsI Ha OCHOBe HayUHBIX (JAaKTOB M UMEIOIIUXCS JaHHBIX C LIe/IbI0 TTOTyueHUsl JOCTOBePHBIX BBHIBO/IOB;

e CrocoOHOCTH CaMOCTOSITe/TLHO MCITO0/Ib30BaTh XMMUUYECKHe 3HaHUS [I/Is1 pellieHUs TTpo0JieM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

e MHTepeca K [M03HaHHI0, UCCJIe[|0BaTe/TbCKOM /1eATeTbHOCTH;

® TOTOBHOCTU M CMOCOOHOCTM K HerpepbIBHOMY 00pa30BaHMIO M CaM00OOpa30BaHHIO, K aKTUBHOMY TIOJyYeHWIO HOBBIX 3HAaHUW 10 XUMHU B
COOTBETCTBHUH C )XKWU3HEHHBIMU TIOTPEOHOCTSIMU;

e UHTepeca K 0COOEHHOCTSIM TPy/ia B pa3UuHbIX chepax rnpodeccoHaIbHON AeATeTbHOCTH.

METATIIPEJMETHBIE PE3YJIbTATEHI
MertaripeMeTHbIe pe3y/IbTaThl 0CBOEHMSI ITPOrPaMMBbI [0 XUMHUH Ha YPOBHE CpeHero obirero 06pa3oBaHus BK/IFOYAIOT:

e 3HauMMble 11 GOPMUPOBAHUSI MUPOBO33PEHUSI 00YUAIOIUXCS MEXIUCIUIUTHHAPHBIE (MeXIpeJMeTHbIE) 00leHayuHble TOHSTHS, OTPakKarolye
1[e/IOCTHOCTb Hay4YHOM KapTHMHBI MUpa U crieljuduKy MeTO/0B [03HaHHsl, UCII0/Ib3yeMbIX B eCTeCTBEHHBIX HayKax (MaTepusi, BelLeCTBO, SHEprus,
sIBJIEHWE, TPOLIeCC, CUCTeMa, HayuyHbIH (PaKT, TPUHIMI, THUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, WCC/IeJO0BaHUe, HAOIIO/eHHe, U3MepeHHe,
5KCIePUMEHT U IpYTHe);

e yHUBepcajbHble yueOHbIe JeicTBUs (TT03HaBaTe/bHble, KOMMYHUKATUBHbIE, PeTy/IATHBHBIE), obecrieunBaromye GopMupoBaHue (HyHKIIMOHAIBHON
I'PaMOTHOCTH U COLIMA/IbHOW KOMITeTeHIIMU 00yUaroIIuxCsi;

e (rocoOHOCTh O0YYaIOILUXCSUCTIONB30BaTh OCBOEHHBIE MEXKAUCLIUTITMHADHBIE, MUDOBO33peHUYeCKIe 3HaHUSI U YHUBepCabHble yueOHbIe 1efiCTBUS B
M03HaBaTe/IbHOM U COLIMa/IbHOM TIpaKTHKe.

MertaripefMeTHbIe pe3yJ/ibTaThl OTPA’KAIOT OBJIAZIEHHWEe YHUBEPCATbHBIMU yueOHBIMU TT03HABaTebHBIMM, KOMMYHHUKATUBHBIMU U Pery/IsTUBHBIMU
JIeCTBUSIMU.

[To3HaBaTebHbIe YHUBEPCAIbHBIE YUeOHbIE IeHCTBUS BKIIOUAOT

1) 6a30BbIe TOrMUECKUe JeNCTBUS:

®  CaMOCTOATEILHO (hOPMY/TUPOBATh U aKTyalIW3UpOBaTh MPobIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

e ompefeNTh 1[eU JleATebHOCTH, 3a/laBasi rMapaMeTpbl U KPUTEePUM WX AOCTWXKEeHHs, COOTHOCUTb De3y/bTaThl [esiTeIbHOCTH C TOCTaB/I€HHBIMU
Le/smMu;

® ICIO/Ib30BaTh TPU OCBOEHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBbIIIEHUs: BbIE/SATh XapaKTepHble TMPH3HAKU TOHSATHUM U yCTaHaB/IMBAaThb WX
B3aMMOCBsI3b, UCIT0/Ib30BaTh COOTBETCTBYIOIIIME TIOHATHS /151 00bSICHEHHs OT/Ie/TbHBIX (DAKTOB U SIBJIEHUM;

e BBIOMpATh OCHOBAHUS U KPUTEPHUH /IS KIacCU(UKAITMK BeIlleCTB ¥ XUMHUUECKUX peaki[vi;

® yCTaHAB/IMBATH NMPUUYMHHO-C/IE/ICTBEHHbIE CBSI3U MEX/Y U3yUaeMbIMH SIBJIEHUSIMU;

® CTPOUTH JIOTUUECKHe pacCyx/eHusl (MHIyKTUBHbIe, eYKTHBHbIE, TI0 aHA/IOTHH), BBISIB/STh 3aKOHOMEPHOCTU U TIPOTUBOPEUMsI B pacCMaTpHBaeMbIX
SIBJIEHUSIX, (DOPMYTMPOBATh BLIBO/BI 1 3aK/TFOUEHHUS;

® TIpUMEHSTh B TpOLiecce TIO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMUECKHe (3HaKOBbIe) MOJesTd, MpeoOdpa3oBbiBaTh MO/ie/IbHbIE TIPe/ICTaB/IeHUsS —
XUMUYECKUM 3HaK (CUMBOJI) 3/IeMeHTa, XMMUUecKass (popMysia, ypaBHeHHE XUMHUUECKOW peakluM — TIPU pellleHnHd yueOHBIX T03HaBaTeTbHbIX U
MPAaKTUYeCKUX 3aZlau, MPUMEHSITh Ha3BaHHble MoJe/bHble TMPeJCTaB/IeHUs [Jis BbISIBJIEHWS XapaKTepHbIX MPU3HAKOB M3yuyaeMbIX BeLIeCTB U
XUMHUYECKUX peakLui.
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2) 6a3oBble UccaeI0BaTeIbCKUe IeHCTBHS:

B/Ia/leTb OCHOBaMH METO/J0B HAyYHOI'0 MIO3HAHMS BELL[eCTB U XUMHUYECKUX PeakLui;

(¢opmynupoBaTh Ljeld M 3a/lauyd KCCIe[JOBaHUs], MCIO0Jb30BaTh IOCTaBJeHHbIE M CAMOCTOSATEIbHO C(HOPMY/IMPOBAHHbIE BOMPOCHI B KauecTBe
WHCTPYMeHTa MM03HaHKWs U OCHOBBI [ijis (Y OPMUPOBAHUSI TUTIOTE3bI TI0 TIPOBEPKe MPABU/ILHOCTU BbICKa3bIBAEMbIX CYXKeHU;

BJIa/IeTh HABbIKAMU CaMOCTOSITE/IbHOTO TJIAHUPOBAHUSI U TIPOBEIEHUS] YUEHWUYeCKUX KCTIEPUMEHTOB, COBEpIIIEHCTBOBAThH YMeHHs HaOJIOAaTh 3a
XOJIOM TIpoLlecca, CaMOCTOSITe/TbHO TPOTHO3UPOBaTh ero pe3y/bTaT, (OPMy/IMpOBaTh 0000LeHUS W BBIBOABI OTHOCHUTE/ILHO JOCTOBEPHOCTU
pe3y/bTaTOB MCC/IeZI0BAHUS, COCTABISATh 0O0OCHOBAHHBIN OTUET O MPO/e/IaHHOM padboTe;

MPUOOpeTaTh OIBIT YUEHUUECKOW HCC/IeI0BaTe/TbCKOW M TIPOEKTHOMN JesTeTbHOCTH, MPOSIB/ISATE CIIOCOOHOCTb M TOTOBHOCTb K CaMOCTOSIT€/IbHOMY
TOUCKY METO/IOB pelLleHUs MPaKTUYeCKuX 3a/jay, TPUMEeHeHHI0 Pa3/IMUHbIX METO/J0B IM03HAHUSI.

3) pabora c uHbopMariuei:

OPHEHTHPOBAThCS B Pa3/IMUHBIX UCTOYHUKAX WHGOpMaluy (HayyHO- TMOMYJ/spHasi TUTepaTypa XMMHUECKOTO COZIepP)KaHHsl, CTIpaBOUHbIe MTOCOOMS,
pecypcbl VIHTepHeTa), aHa/IM3MpoBaTh MHGOPMALMIO pa3/iWyHbIX BUJOB KW (OPM TMpe/cTaB/ieHusl, KPUTUUECKU OLleHUBaTh €& OCTOBEPHOCTb U
HEMpOTUBOPEUHBOCTb;

(hopMyIMpOBATh 3arpoChl U MPUMEHSATh Pa3/IMUHbIe METO/bI MPHU MOUCKe U 0TOope nHbOopMaIK, HeoOXO0IUMOM /IJIs1 BBITIOJTHEHUsT yUeOHBIX 3aau
orpe/ieJIEHHOI O THIIa;

NproOpeTaTh OMBIT UCIT0/Ib30BaHUS HH(MOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHUH M PA3/IMUHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSITE/IbHO BbIOMPATh ONTHUMAabHYIO (hOpMY TIpeACcTaBeHus MHbopMaly (CxeMbl, rpadUKH, JUarpaMMbl, TaOMULIbI, PUCYHKH U IDYTHE);
WCIO/b30BaTh HAYUHBIM $I3bIK B KaueCTBe Cpe/CTBA MpH paboTe C XUMUUECKOW uH(MOpMaIveil: NMPUMEHSATh MeXIpeaMeTHble ((hu3uueckue |
MaTeMaTHUeCKHe) 3HaKh U CUMBOJIBI, (hOpMYyJibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCI10/1b30BaTh 3HAKOBO-CUMBOJIMYECKHE CPe/ICTBA HarJIsiJHOCTH.

KoMMyHMKaTUBHBIE YHUBepCalbHble yueOHbIe 1eHCTBUS:

3a/laBaTh BOMPOCHI TI0 CYI[eCTBY 00CYyKZaeMOl TeMbl B XO/ie Auajora W/uivi AUCKYCCUU, BbICKa3biBaTh Ued, (OpMY/IMPOBAaTh CBOU TIPeI0XKeHUs
OTHOCUTEJILHO BBITIO/IHEHUSI TIPe/I/I0XKeHHOM 3a/jauu;

BBICTYTIATh C Tpe3eHTalyell pe3y/abTaTOB TMO3HABaTebHOW JeSITe/IbHOCTH, T0/yUeHHBIX CaMOCTOSITE/IbHO WM COBMECTHO CO CBEPCTHUKaMU TpU
BBITIO/THEHUW XUMHUECKOT'0 SKCTIepUMEHTa, TIPAaKTUUYeCKOUW paboThI M0 UCC/IeJOBAHNIO CBOMCTB U3yUaeMbIX BeIl|eCTB, peau3ali yueOHOro TIpoeKTa,
1 (OpMy/IMPOBATh BLIBO/ILI 110 pe3y/IbTaTaM ITPOBeIEHHBIX UCC/IeA0BaHUM TTyTEM COTIaCOBaHUS TIO3UIMM B X0/e 00CyKaeHUs] 1 0OMeHa MHEHHUSIMU.
PerynsiTUBHBIE YHUBEpCa/IbHbIe yueOHbIe IeiCTBUS:

CaMOCTOSITe/IbHO TJIAaHWPOBATh M OCYIIIECTB/ISATh CBOIO TO3HABaTe/IbHYIO JesiTe/IbHOCTh, OTpejiesisisi eé 1ie/ii M 3aJjlaud, KOHTPOJIMPOBaTh U T0 Mepe
Heo0X0JUMOCTH KOPPEeKTUPOBATh MpeJjiaraeMblii alrOPUTM AeMCTBUM MPH BBIMOTHEHUN yUeOHBIX U UCC/Ie[joBaTeTbCKUX 3ajiau, BeIOMpaTh Haruboee
3¢ heKTUBHBIHN CITOCO0 WX pelleHus C YUYETOM T0/TyUeHUs HOBBIX 3HaHUH O BEI[eCTBaX M XMMUUYECKHUX PeaKIUsX;

OCYILLeCTBJISITb CAMOKOHTPOJIb [IeITe/TbHOCTU Ha OCHOBE CaMOaHa/Ii3a U CaMOOLIEHKHU.

I[MPEAMETHBIE PE3YJIBTATBI

[TpegMeTHBbIe pe3y/ibTaThl OCBOEHUS IMMPOTPAaMMbI TI0 XMMHM Ha yryiyOJE€HHOM YpOBHe Ha ypPOBHe cpefHero oOiero o0pa30BaHHSI BK/IOYAIOT
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cnetdryecke A5 yuyeOHOro mpeaMeTa «XHUMUs» HayuHble 3HAHHWS, YMEHHSI U CIIOCOOBI JIeMCTBUI TI0 OCBOEHHIO, WHTepIpeTaliui U npeoOpa3oBaHuUI0
3HaHWM, BU/IbI EATETBHOCTH T10 TIOTyYeHHI0 HOBOTO 3HAHUS U MPUMEHEHHUI0 3HaHWH B Pa3/IMUHBIX YUeOHBIX CHTYal[UsX, a TAKKe B PeabHbIX KU3HEHHBIX
CUTYyaLMsIX, CBA3aHHBIX C XMMHUel. B mporpamme 1o xMMuu rnpeiMeTHbIe pe3y/ibTaThl [1pe/iCTaB/IeHbl 110 FoAaM U3yueHHUs.
10 KJIACC

[IpenMeTHBIe pe3yibTaThl 0CBOEHHUsI Kypca «OpraHuyeckasi XUMUsi» OTpakatroT:

e copMUPOBAHHOCTb TPEACTaB/IEHUN: O MeCTe M 3HAYeHUM OpPraHUUYecKoil XMMHHM B CHCTEMe eCTeCTBeHHbIX HayK W eé posu B obecrieueHUH
yCTOWYMBOTO Pa3BUTHS YeJIOBEUeCTBA B PellieHnH MPo0d/ieM 3KO0JI0TnYeCKOM, SHepreTHUeCKol 1

e TIMIIEBOM 0e30MacHOCTH, B Pa3BUTHUU MEAWLIMHBI, CO3/IaHMM HOBBIX MaTepHasioB, HOBBIX MCTOYHHMKOB SHEPTrUH, B 00eCrieyeHWM parjiOHabHOTO
TIPUPO/IOTI0/Ib30BaHMs, B ()OPMUPOBAaHUK MHMPOBO33peHHs] U 00Ieil Ky/lbTypbl UeioBeKa, a TakKKe KOJIOrMuecku 0OO0CHOBAHHOTO OTHOILEHUsS K
CBOEMY 3/J0POBBIO Y TIPUPOJIHOM Cpefie;

e BjlaJileHHe CUCTeMOM XMMHYEeCKUX 3HaHMM, KOTOpas BK/IKOYaeT: OCHOBOIIOJ/IArarolie MOHATUS — XMMUUeCKUW 3/1eMeHT, aToM, PO U 3/1eKTPOHHast
oboJsiouka atoma, s-, p-, d-aToOMHBIe OpOUTAIM, OCHOBHOE U BO30Y)K/IEHHOE COCTOSTHUSI aTOMa, TMOpUIM3alisi aTOMHBIX OpOuTasiei, MoH, MoJieKy/a,
BaJIEHTHOCTb, 37IeKTPOOTPHULIATE/ILHOCTb, CTeTIeHb OKWC/IeHUsI, XUMUYeCKasi CBsi3b, MOJIb, MOJIIPHAsi Macca, MOJISIPHBINA 00BEM, YI/IepOJHBIN CKesler,
(yHKUMOHa/MbHAs Tpynna, pajukaa, CTPYKTypHble (opMysbl (pa3BépHYThble, COKpallléHHble, CKejleTHble), W30Mepusl CTPYKTypHas H
MIPOCTPAaHCTBeHHas (reoMeTpUuecKasl, ONTHYecKas), U30Mepbl, FOMOJIOTMUECKUN psAJZl, TOMOJIOTH, YIJIEBOAOPO/bI, KUC/IOPOZ- U a30TCOJeprKalue
OopraHuyeckye coeJMHeHUsl, MOHOMep, [10/IMMep, CTPYKTYPHOE 3BeHO, BBICOKOMOJIEKY/ISIPHbIE COeJUHEeHHs]; TeOpUH, 3aKOHbI (I1epUoUYeCcKUi 3aKOH
O. V. MeHpeneeBa, Teopusi CTpOeHUs1 opraHhuyeckux BellectB A. M. bymiepoBa, 3aKOH COXpaHeHHsi MacChl BellleCTB, 3aKOH COXpaHeHus U
TIpeBpallleH!s] SHePruM MpU XMMHUUeCKUX peaklUsx), 3aKOHOMEPHOCTH, CUMBOJMUYECKUM S3bIK XMMWU, MUPOBO33peHYeCKHe 3HaHWs, JeXallue B
OCHOBe TIOHMMaHU$l TPUYMHHOCTM W CUCTEMHOCTU XUMWUECKUX SIB/IEHUM; TpeJCTaB/leHus] O MeXaHU3Max XUMHYeCKUX peakLuy,
TePMOJIMHAMUUECKUX W KWHETHYeCKUX 3aKOHOMEPHOCTSIX WX TIpOTeKaHWs, O B3aMMHOM B/MSHWM aTOMOB W TpPYyNIl aTOMOB B MoJjeKy/ax
(MHAYKTUBHBIA U Me3oMepHbIN 3 dekThl, opueHTaHThl I 1 Il poga); dakrosoruueckre cBefileHUst O CBOMCTBax, COCTaBe, MOAyYeHHUU U Oe30racHOM
WCTI0/Ib30BAHMH B)KHEMIIINX OPraHUUYeCKHX BeILeCTB B ObITY M MPaKTHUECKOH JesTe/IbHOCTH uesioBeKa, 001X HayYHbIX MPUHLMIAX XUMUYEeCKOTO
TIPOM3BO/ICTBA (Ha MpUMepe MPOM3BO/ICTBA MeTaHO/1a, TlepepaboTKy HeTH);

e C(OPpMHPOBAHHOCTb YMEHMI: BBLISB/SATH XapaKTepHble IPU3HAKW MOHSITUM, YCTaHaB/IMBAaTh WX B3aMMOCBS3b, MCII0/Ib30BaTh COOTBETCTBYHOILME
TIOHATHS TIPY OITMCAHMU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYeCcKHX COoeJMHeHUH;

e c(hOpMUPOBAHHOCTb yMEHUI: MWCII0/Ib30BaTh XUMHUYECKYI0 CUMBOJMKY [JIsl COCTaB/IeHUS MOJIEKY/ISIPHBIX M CTPYKTYPHBIX (pa3BEépHYTHIX,
COKpALL|EHHBIX U CKeJIeTHbIX) (POPMY/ OpraHu4eCK1X BeLeCTB;

® COCTaB/ATb YPaBHEHUS] XMMHUUYECKUX peakLi U pacKpbIBaTh UX CYLHOCTb: OKHC/IUTE/bHO-BOCCTAHOBUTE/IbHBIX PeaKL1il TOCPe/ICTBOM COCTaB/IeHUS
3/IeKTPOHHOTO OasiaHca 3TUX peakli, peaklii IOHHOTO 0OMeHa MyTéM COCTABJIEHHS UX TTOJTHBIX M COKPAIL|EHHBIX NOHHBIX YPaBHEHU;

® 13roTaB/MBaTh MOJE/N MOJIEKY/l OPraHUUeCKUX BeLeCTB [Jis WIFOCTPALMY X XUMHUYEeCKOT0 U MTPOCTPAHCTBEHHOI'O CTPOEHMS;

e c(hOpMUPOBAHHOCTb YMEHUM: YCTaHAB/IWBATh MPUHA//IEKHOCTh U3YYEeHHBIX OpPraHWYeCKUX BelecTB 10 UX COCTaBy M CTPOEHMIO K Ompefie/lEHHOMY
KJIaCCY/TpyIllie COeJVHEHUW, [aBaTb MM Ha3BaHWs MO cuctematnuecko HomeHksatype (IUPAC) v mpuBOAWTH TpUBHAa/lbHble Ha3BaHUS [i/Isl
OT/ie/IbHBIX Mpe/iCTaBUTe/leld OpraHuYeCcKUX BellecTB (3TU/IeH, alleTU/IeH, TOMyOJ1, [JIMLePYH, STUIEeHIJIMKO/Ib, (PeHOJI, (hopMasb/eru, aleTanabierus,
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alleToH, MypaBbHHasi KUC/IOTa, YKCyCHasi KUCIOTa, CTeapUHOBasl, OJIeMHOBas, MaJbMUTHHOBAasi KUC/IOTHI, TJIMLWH, ajJaHWH, MajbTo3a, (pyKTo3a,
aHW/IVH, AUBUHWI, U30TIPEH, XJIOPOIIPeH, CTUPOJI U IpyTHe);

c(hOpMHPOBAHHOCTL YMEHUsI OTpefie/isiTh BUJ| XMMUUECKOW CBS3M B OpPraHWYecKUX CcoefiMHeHUsX (KOBajJleHTHas U WOHHasi CBs3b, O- U TI-CBfI3b,
BOZIOPO/IHasI CBSI3b);

c(hOpPMHUPOBAHHOCTb YMEHUs TIPUMEHSITb TIOJIOXKEeHUsI TeOPUM CTPOeHUs opraHuueckux BeljectB A. M. BytnepoBa asisi 00bsicCHeHUs 3aBUCUMOCTU
CBOMCTB Bell[eCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAaHHOCThL YMEHHM XapaKTepu30BaTh COCTaB, CTpOeHWe, (pu3nueckre U XUMHUUeCKHe CBOMCTBA TUITMYHBLIX Tpe/CTaBUTesed pa3/TMUHbIX
K/IaCCOB OPTaHWYeCKUX BeIeCTB: alKaHOB, IJUK/I0a/IKaHOB, aJIKEHOB, alKa/JleHOB, aTKWHOB, apOMaTUYeCKUX YIIeBOAOPOOB, CTIMPTOB, albleTu/0B,
KEeTOHOB, KapOOHOBBIX KMCJIOT, IPOCTBIX M CJIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOEAMHEHUM U aMUHOB, aMUHOKHUCJIOT, O€/TKOB, YT1eBOZIOB (MOHO-, K- U
TI0/TMCaXxapUIOB), UTFOCTPUPOBATh TeHETHUECKYH) CBSI3b MEX/y HUMHM YPaBHEHUSIMUA COOTBETCTBYIOL[UX XUMHUUYECKUX PeaKIWid C UCI0/b30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

Cc(hOPMHPOBAHHOCTbL YMEHHS TIOJTBEP)XK/JaTh Ha KOHKPETHBIX IPUMepax XapakKTep 3aBUCUMOCTH DPeaKIMOHHOM CIOCOOHOCTH OpraHUYecKHX
COeZIMHEeHUH OT KPaTHOCTH Y TUTIA KOBAJIEHTHOU CBs3U (O- U T-CBSI3W), B3aMMHOT'0 B/IMSIHYSI aTOMOB Y TPYIITT aTOMOB B MOJIEKY/Iax;
c(hOpMHPOBAHHOCTb YMEHUS XapaKTepU30BaTh NCTOYHUKH YTI€BOIOPOIHOTO ChIphsi (He(hTh, TIPUPOAHBIN a3, yrosib), Croco0bl ero rnepepaboTku U
NPAaKTUUYeCKOe MPUMEHEHHE MPOZYKTOB repepaboTKy;

Cc(hOPMHPOBAHHOCTb BJIAJIEHUS] CHCTEMOM 3HAaHMM O €CTeCTBEHHO-HAy4YHBIX MeTO/aX TO3HaHWS — HaO/I0/IeHUH, W3MEpPEeHWH, MO/eTMPOBAaHUH,
JKCriepuMeHTe (peabHOM M MBICTIEHHOM) U YMeHUs IPUMEHSITh 3TU 3HaHUS;

Cc(hOPMHPOBAHHOCTbL YMEHHsI TIPUMEHSITh OCHOBHBIE OIEepal[iM MbBIC/IUTE/IbHOW [JeITe/IbHOCTM — aHalu3 W CHHTe3, CpaBHeHHe, 0000IieHue,
CUCTeMaTHU3aLUI0, BhISIB/IEHUE TIPUUMHHO-C/Ie/[CTBEHHBIX CBSI3el — /IJIs1 U3yUeHHs] CBOMCTB BeI[eCTB U XUMUYECKUX PeaKIHii;

c(hOpMHPOBAaHHOCTL YMEHU: BBISB/IATH B3aMMOCBSI3b XMMHUUECKMX 3HAHUW C TIOHSATUSIMM UM TIPe/CTaBIEHUSIMU JIDYTUX €eCTeCTBEeHHO-HayUYHbIX
TIpeZIMEeTOB /ijisi O0jiee OCO3HAHHOTO MOHMMAHUS CYITHOCTH MaTepUasbHOTO eMHCTBA MHpA, MCII0/Ib30BaTh CUCTEMHbBIE 3HAHWS M0 OpraHUYecKOon
XUMUH J1J151 OObSICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBJIEHUH, UMEOI[UX eCTeCTBeHHO-HaYUHYO MPUPO/Y;

c(hOpMHPOBAHHOCTh YMEHHWM: TIPOBOAUTL PaCUéThI 10 XUMUUECKUM (hOpMy/iaM U YpaBHEHHSIM XMMUUeCKUX peakiiii C UCI0/Ib30BaHUeM (PU3MUeCcKUxX
BeMUMH (Macca, 06bEM ra3oB, KOJMUECTBO BellleCTBa), XapaKTePU3YIOIIUX BellleCTBa C KOJIMYECTBEHHOW CTOPOHBI: PACUEThI MO HAXOXKAEHUIO
XUMUYECKOW (POpMyJibl BelecTBa MO W3BECTHBIM MAaCCOBBIM JIO/ISIM XUMHUYECKHUX 3/IEMEHTOB, MPOAYKTaM CropaHusi, TJIOTHOCTH Ta3000pa3HbIX
BeIlleCTB;

c(hOpMHPOBAHHOCTh YMEHHUH: MPOTHO3WPOBAaTh, aHAJM3UPOBATh M OLIEHWBATh C TO3WI[UN KOJOTHYeCcKOoi 0e30MacHOCTU TOC/IeACTBUSI OBITOBOW M
TIPOM3BO/ICTBEHHOH /IeATeIbHOCTH YeloBeKa, CBSI3aHHOUW C rmepepabOTKON BeIeCTB, WCI0/Ib30BaTh MMOTyUYeHHbIE 3HAHUS [l TIPUHSATHSI TPAMOTHBIX
peliieHu Ipo06JieM B CUTYaLUsiX, CBA3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTb YMEHUM: CaMOCTOSATeNbHO TIJIaHUPOBaTh M TIPOBOAUTb XUMHUECKWH JKCTIepUMeHT (TIoJlydyeHHe W H3yueHue CBOWCTB
OpraHUuecKUX BelllecTB, KaueCTBeHHbIe Peaki[Mu YI/IeBOAOPO/OB Pa3/MUHbIX KIaCCOB M KHUCIOPO/CO/IePrKaIlUX OpraHuUecKUX BelllecTB, pellieHue
9KCTIepUMeHTabHbIX 3a/lay T0 paclio3HaBaHUID OpPraHWYeCcKUX BellecTB) € cobmrofieHueM rpaBus Ge3omacHoro obpailjeHWs] C BelljeCTBaMU U
nabopaTopHbIM 00OpyzOBaHWeM, (HOPMY/IMPOBATh 1ie/lb WCCIe[OBAaHUS, TIPE/ICTaBMATh B PA3/IMUHON (opMe pe3yabTaThl SKCIIEPUMEHTA,
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dHa/IM3MPOBATh M OLI€EHHWBATHb X [JOCTOBEPHOCTD;

c(hOpPMHPOBAHHOCTb YMEHMI: COOJIIOJATh MpaBWIa SKOJIOTHUYECKU I1e/1eco00pa3HOro TMoBe/ieHHst B OBITY M TPY/IOBOH JeSTeTbHOCTH B LIe/ISIX COXPAHEHUs
CBOET0 3/10POBbSl, OKPYyKatolllel PUPO/IHOM Cpe/ibl U JOCTHXKeHUS eé YCTOWUMBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTb TOKCUYECKOTO /IeHCTBUSI Ha )KUBbIe OPraHU3MbI OTIpe/le/IEHHBIX OPraHMuecKuX BelllecTB, MOHUMasi CMbIc/ riokasaresns [T1K;
aHa/IM3MPOBAaTh 11e/1ec000pa3HOCTh MPUMeHeHHs] OpraHMueCKUX BellleCTB B MPOMBILIJIEHHOCTH U B OBITY C TOUKW 3peHHsI COOTHOILIEHUST PUCK-TIO/h3a;
c(hOpMHPOBAHHOCTh YMEHHUH: OCYII[eCTB/ATh Lie/ieHarpaB/ieHHbIA TTOUCK XUMHUeCKOH MH(GOPMAI[Ui B Pa3/IMUHbIX UCTOUHHMKAX (HayuyHas U yueOHO-
HayuyHasi JuTepaTypa, CpeicTBa MaccoBoW wuHdopMaiuu, VHTepHeT W JApyrue), KPUTUUECKH aHaJU3UpOBaTh XUMUUECKYI0 HWH(GOpMaLWIo,
riepepabaTbIBaTh €€ U UCTI0Ib30BaTh B COOTBETCTBUMU C TMIOCTAB/IEHHON yueOHO 3a/1aueid.

11 KJTACC

[IpeameTHBIe pe3y/bTaThl 0CBOeHUs Kypca «O011jasi U HeopraHUUecKasi XUMHs» OTPaKaroT:

c(hOpMHPOBAHHOCTh MPE/CTaB/IeHUI: O MaTepUalbHOM eIMHCTBE MUPA, 3aKOHOMEPHOCTSIX 1 TTI03HAaBaeMOCTH SIBJIEHUI MPUPO/bl, O MeCTe U 3HaUeHUUN
XUMUU B CUCTEME eCTECTBEHHBIX HayK U eé poyii B 00ecrieueHuy YCTOHUMBOTO Pa3BUTHSI, B PEIIeHUH TPO0/IeM 3KOJOrMUeCKOU, SHePreTUUecKor 1
NUILeBOM 0e30MacHOCTH, B Pa3BUTHUH MeAWIMHBI, CO3[JaHMM HOBBIX MaTepuasioB, HOBbIX HMCTOYHHWKOB SHepruv, B obecrieueHWH parjOHATBHOTO
TIPUPO/IOTI0/Ib30BaHMs], B (POPMHUPOBAaHWM MMPOBO33DEHUSI U OOIIel Ky/IbTYphbl Ue/JIOBEKa, a TaKXKe 3KOJOrMUeCKH 00O0CHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/J0POBbIO ¥ IPUPOJHOU Cpefie;

BJ/IaJleHVe CUCTEeMOU XMMHUYECKUX 3HAaHWW, KOTOpasi BK/IKOYaeT: OCHOBOMOJIAratolye MOHATUS — XUMUYeCKUI 3JIeMeHT, aToOM, Jp0 aToMa, U30TOIIbI,
3/IeKTPOHHasi 000/I0UKa aToMa, S-, p-, d-aTOMHbIe OpOUTAIM, OCHOBHOE U BO30Y>KJEHHOE COCTOSIHUSI aTOMa, TMOpPU/IM3al[isl aTOMHBIX OpOUTael, MoH,
MoOJIeKyJa, BalleHTHOCTb, 37IeKTPOOTPULIATe/IbHOCTb, CTelleHb OKMC/IeHUs], XUMUUecKasl CBsi3b (KOBajieHTHasi, MOHHasi, MeTajlinueckasi, BOJOpO/Hasi),
KpUCTa//IMUecKasi peliéTka, XWMUUecKasi peakliusi, pacTBOp, 3JIeKTPOJUThI, HE3JIeKTPOJUTHI, 37eKTPOJUTAUeCKass AUCCOLMAlUsl, CTereHb
JIMCCOLIMAL[K, BOJOPO/HBIN M0Ka3aTe/b, OKUC/IUTe/Tb, BOCCTAHOBUTE/Ib, TelJIOBOM 3¢ (eKT XMMUUeCKOi peakli, CKOPOCTb XMMHUYECKOU peakiuy,
XHMMHYEeCKOe paBHOBeCHe; TeOpPUM M 3aKOHbI (Teopusi 3/eKTPOJIMTAYeCKOW [UCCOLMalvd, repuoAuueckuii 3akoH [I.JA. MeHgeneeBa, 3akKOH
COXpaHeHHs MacChl BeIeCTB, 3aKOH COXPaHeHHUs M TMpeBpallieH!s] SHePrvy NPU XUMUYeCKUX PeakLysX, 3aKOH ITOCTOSIHCTBA COCTaBa BeleCTB, 3aKOH
JIeHiCTBYIOLMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH 513bIK XUMWM, MUPOBO33peHYeCcKre 3HaHUsl, Jie)Kall[ie B OCHOBe MMOHMMaHUsI TPUUMHHOCTHU U
CHUCTEeMHOCTH XMMHUYECKUX SIBJIeHUM; COBPEMeHHbIe MpPe/[CTaB/IeHrsI O CTDOEHUH BellleCTBa Ha aTOMHOM, MIOHHO-MOJIEKYJIIPHOM U Ha/IMOJIEKY/ISIPHOM
YPOBHSIX; TIPE/ICTaB/IeHUs] O MeXaHM3MaX XMMUUeCKUX peakiui, TePMOJWHAMUUeCKMX U KUHeTUUeCKUX 3aKOHOMEPHOCTSIX WX MpPOTeKaHWs, O
XUMUYECKOM DaBHOBECHU, PACTBOpaX W AMCIIEPCHBIX CUCTeMaX; (PaKTOIOTHUYeCKWe CBefleHHsI O CBOMCTBAX, COCTaBe, TOJyYeHUH W 0e30macHOM
WCTIO/Ib30BaHUN Ba)KHEMIIIUX HEeOpPraHWyeCcKuX BeIeCTB B ObITYy U TPAaKTUUECKOW [IeTeIbHOCTU uesioBeKa, OOIUX HAay4YHbIX TMPUHIUIIAX
XMMHYECKOr0 NMPOU3BO/CTBa;

c(hOpMHPOBAHHOCTh YMEHU: BBISB/ATbL XapaKTepHble MPH3HAKU TOHSATHM, yCTaHaBAMBaTh WX B3aWMOCBS3b, MCII0/Ib30BaTh COOTBETCTBYIOIIIUE
TIOHSITUSI TIPU OTNMCAaHWK HeopraHWYeCKHX BelleCTB U WX IpeBpalljeHui;C(hOPpMUPOBAHHOCTb YMEeHUsI MCI0/Ib30BaTh XUMUUECKYIH) CUMBOJIUKY IS
cocTapjieHUs1 (OpMYJ BellleCTB M YPaBHEHUM XUMHUUeCKUX peaklui, cucrteMatudeckyto HomeHKatypy (IUPAC) u TpuBHUanbHble Ha3BaHUS
OT/le/IbHBIX BellleCTB;

c(hOpMHPOBAHHOCTb YMEHHUs OIpe/iesiTh BaJleHTHOCTb M CTeleHb OKUC/IEHUS XUMUUeCKHUX 3JIEeMEHTOB B COEJMHEHUSIX, BUJ, XMMHUYECKOW CBSI3U
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(KoBaneHTHasi, IOHHasi, MeTas/yInuecKasi, BOJOpPO/iHast), TUIl KPUCTa/JTMYeCKON PelIETKM KOHKPETHOIO BellleCTBa;

c(hOpMHUPOBAHHOCTb YMeHUsI OOBSCHSATh 3aBUCUMOCTb CBOWCTB BeIlleCTB OT BH/Ia XUMUUECKOW CBSI3M M TUIA KPUCTA/UTMUECKOM PelléTKU, 0OMeHH bl
Y JIOHOPHO-aKIIeNTOPHBIN MeXaHU3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHHUM: KIacCU(PUIMPOBaTh: HeOpPraHWYecKue BelllecTBa M0 UX COCTaBYy, XUMUUECKHe PeaklUM M0 pa3/duyHbIM TMpPU3HaKaM
(uMC/Ty ¥ COCTaBY pearvpyroluX BelecTB, TeTUIOBOMY 3P QeKTy peaklyuud, U3MeHEHUIO CTeTleHell OKHC/IeHUSI 3JIeMeHTOB, 0OpPaTUMOCTH, YUaCTUIO
KaTasm3aTopa v Jpyrye); CaMOCTOSTeIbHO BLIOMPATh OCHOBAHUS Y KPUTEPUH /1S KITaCCU(PUKAIIUY U3yUaeMbIX BeIeCTB M XMMUYECKUX PeaKI[vi;
c(hOpMHPOBAaHHOCTL YMEHUSI PaCKpbIBaTb CMBIC/ TepruoAnueckoro 3akoHa [I. V. MeHjeneeBa ¥ /[eMOHCTPHUPOBATh €r0 CUCTEMAaTH3UPYIOIIYIO,
00BSICHUTE/TbHYIO Y TIPOTHOCTUYECKYIO PYHKIUY;

c(hOpMHPOBAHHOCTh YMEHUM: XapaKTepu30BaTh JIEKTPOHHOE CTPOeHHEe aTOMOB M MOHOB XMMHUUYECKUX 3JIEMEHTOB IepPBOr0—4YeTBEPTOro MepUO/OB
[Mepuoguueckoii cucremsl 1.M1. MeHzeneeBa, UCIO/b3ys MOHITHSL «IHEPreTUUeCKrue YPOBHU», «3IHEpreThuyeckue MojypoBHU», «S-, p-, d-aTOMHbIe
opbuTanu», «OCHOBHOe W BO30Y)KAEHHOe JHEpreTUYecKre COCTOSIHUS aTOMa»; OObSCHSATh 3aKOHOMEPHOCTH W3MeHEeHUsI CBOMCTB XUMHUUECKUX
3/IEeMEHTOB U UX COeIMHeHHUH 10 rieprojam u rpynmnam [lepuoguueckoii cucremsl [I. V1. MeH jenieeBa, BajieHTHbIE BO3MO>KHOCTU aTOMOB 3/IeMEHTOB
Ha OCHOBe CTPOEHUSI UX 37IeKTPOHHBIX 000/10YeK;

c(hOpMHPOBAHHOCTbL YMEHUWI: XapaKTepu3oBaTh (OMHUCHIBaTh) OOIMe XWMHUYeCKWe CBOMCTBA BeIIeCTB Ppa3/MUHBIX K/IacCOB, TOJATBEP)KAATh
CyI[eCTBOBaHUe reHeTUUeCKOM CBsSI3M MeX/1y HeOpraHUu4eCKUMHU BelljeCTBaMH C ITOMOII[bI0 YPaBHEHH COOTBETCTBYIOLUX XUMHUUECKUX PeaKi[uii;
c(hOpMHUPOBAHHOCTh YMEHUSI PacKpbiBaTh CYIITHOCTb: OKUC/UTENbHO- BOCCTAaHOBUTENBHBIX PeaKI[Ui TOCPeJCTBOM COCTaBAEHUS 37IeKTPOHHOIO
OanaHca 3TUX peakLyi; peaki[iii MOHHOTO OOMeHa MyTEM COCTaB/IEHUS MX TOJHBIX M COKPAIEHHBIX MOHHBIX ypaBHEHWM; peaklUd TUApOJIH3a;
peakiyii KoMryiekcooOpa3oBaHusi (Ha puMepe TUIPOKCOKOMITIEKCOB [UHKA U aTFOMUHUSA);

c(hOPMHPOBAHHOCTb YMeHHsSI OOBSICHITH 3aKOHOMEPHOCTH TIPOTEKAaHWs XUMWUECKHX PpeakIUi C YYETOM WX SHEPreTHUeCKHUX XapaKTepHUCTHK,
XapakTep W3MeHEeHUSI CKOPOCTU XUMHUECKOW peaklMd B 3aBUCMMOCTH OT Pa3/MuYHBIX (PAaKTOPOB, a TaK)Ke XapaKTep CMeIl[eHUS XUMUUYeCKOTro
paBHOBECHSI 10/] B/IMSIHWEM BHeIIHUX Bo3AercTBuM (mpuHuum Jle [IlaTenbe);

c(hOpMHPOBAHHOCTh YMEHUSI XapaKTepru30BaTh XMMUUeCK/e peaklUH, Jie)kalllie B OCHOBe MPOMBILIJIEHHOT 0 MOTy4YeH s CePHOM KUC/IOThI, aMMHaKa,
o0111e HayyHble TIPUHIUIBI XUMHUUYECKUX TTPOU3BO/ICTB; 11e/1ec000pa3HOCTh MPUMeHeHHUsI HeOpraHMUeCKHUX BeIl|eCTB B ITPOMBIILJIEHHOCTH U B OBITY C
TOUKU 3PeHHsI COOTHOLLIeHUS] PUCK-TI0/1b3a;

Cc(hOpPMHPOBAHHOCTD BJIAJIeHHsI CUCTEMOM 3HAHUM O METOZAX HAyUHOTrO TMO3HaHWs SBJIEHUN TIPUPOZBI — HaOJI0jeHre, U3MepeHue, MO/IeTMPOBaHue,
9KCrepUMeHT (peanbHbI M MBIC/IEHHBIN), UCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, YMeHHUs MPHUMEHSITb 3TU 3HaHUS TPH KCTepUMeHTaTbHOM
WCC/IeIOBAaHUM BEIeCTB U /11 OObSCHEHHWS XWUMHUUECKUX SIBJIEHWM, MMEIOINX MeCTO B TPHUPOje, MPAKTHUECKOW /IeATeJIbHOCTH UeioBeKa U B
TIOBCe/IHEBHOM >KU3HM;

c(hOpMHPOBAHHOCTh YMEHUS BBISB/SATHL B3aMMOCBSI3b XMMHUECKUX 3HAHWM C TIOHATHUSMH M TIPe[CTaBJeHUSIMU APYTUX eCTeCTBeHHO-HayUYHBIX
TpeMeToB /i1 60Jiee 0CO3HAHHOTO TIOHUMAHUSI MaTePUAIBLHOTO e[UHCTBA MUPA;

c(hOpMHPOBAaHHOCTL YMEHUsI TIPOBOAUTHL PpACUYéThl: C UCIOAb30BaHMEM TIOHSITUM «MaccoBasi [10/i BellleCTBa B pacTBOpe» U «MOJISIpHast
KOHILIeHTpAL[Ms»; MacChl BelllecTBa Wi 00bEMa rasa 1o U3BeCTHOMY KOJTMUeCTBY Bell[eCTBa, Macce UM 00bEMY OFIHOTO U3 yYaCTBYIOIIMX B Peaki[Uuu
BeII|eCTB; TeryIoBoro 3¢ dekra peakijyy; 3HaueHUs] BOJZOPOJHOr0 MOKa3aTesisi paCTBOPOB KUC/IOT U IIjeJioueil ¢ U3BECTHOM CTereHbI0 JUCCOLMALUY;
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Macchl (00bEMa, KOJIMUEeCTBa BeIeCTBA) MPOAYKTa PeaKLMU, eC/Id OIHO M3 UCXO/HBIX BEIeCTB JaHO B BUJE PACTBOPA C ONpe/eTEHHON MacCOBOM
JloJIell paCTBOPEHHOTO BEILeCTBA WU/IU JIAHO B U30BITKe (MMeeT MPUMeCH); 10/ BhIXOZA TIPOAYKTA PeaKIuK; 00 bEMHBIX OTHOIIIEHU! Ta30B,;
Cc(hOPMHPOBAHHOCTb YMEHMI: CaMOCTOSITe/IbHO TIJIAaHUPOBaTh W TIPOBOJUTh XUMHUECKHH SKCIEepUMEHT (IIpOBe/leHHe peakluii MOHHOTO 00OMeHa,
TIOATBEPIK/IEHNE KaueCTBEHHOTO0 COCTaBa HEOPraHWYeCKUX BEIeCTB, OTpeZe/ieHrne CPe/ibl PACTBOPOB BEILECTB C MOMOIIBI0 UHAUKATOPOB, U3yUeHHe
BJIUSIHUSI Pa3/IMUHBIX JAKTOPOB Ha CKOPOCTh XMMUYECKOH peakliu, pellleHre YKCIiepUMeHTalbHBIX 3a7iau 1o TeMaM «MeTasibi» U «HeMeTasnbi») ¢
cobrozieHrieM TIpaBW/I 0e30macHOro oOpalljeHHs] C BeleCTBaMH M JlabopaTopHbIM 000pyAoBaHHeM, (GOpPMY/IUPOBATh Iie/ib HCCIeOBaHMS,
TIPe/ICTaB/IsATh B Pa3/IMUHON OopMe pe3y/bTaThl SKCIIEPUMEHTA, aHa/IM3UPOBaTh U OLIEHUBATh UX JJOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTh YMEHHI: COOJIIOAATh TpaBW/IA TIONb30BaHWS XUMUYECKOW TOCY[oHW U Jj1abopaTopHBIM 000OpyAOBaHWEM, OOpalleHHs C
BEIL[eCTBaMH B COOTBETCTBUU C MHCTPYKIIMSIMH T10 BBITIOIHEHUIO JTaD0PAaTOPHBIX XMMUYECKHX OIbITOB, SKOJIOTHUECKH 11e71eC000pa3HOro MOBe/IeH!s B
ObITY ¥ TPY/JJOBOH /I€ATEIbHOCTH B L[e/IIX COXPaHEHUsI CBOEr0 3/I0POBbsI, OKPY)KAIOI[el TIPUPOAHOM Cpe/bl U JOCTHXKEHUS €€ YCTOMUMBOIO Pa3BUTHS,
0CO3HaBaTh OMACHOCTb TOKCUYECKOTO JEWCTBHS HAa >KUBbIE OPraHW3MbI OMpe/e/IEHHbIX HEOPraHWUeCKUX BEIeCcTB, MOHMMas CMBIC/ TOKa3aTesis
TJIK;

Cc(hOpPMHPOBAHHOCTb YMEHHWH: OCYILECTBJIATh Iie/IeHarlpaB/JIeHHbIN MOMCK XMMUUYeCKOH MH(OPMAI[MM B Pa3/IMUHbIX UCTOYHHMKaX (HaydHasi U yueOHO-
HayuyHasl JMTepaTypa, CpeACcTBa MAcCOBOM HWHQopMaruu, VIHTepHeT W Jpyrve), KPUTUUYECKH aHA/JIM3UPOBATh XUMUUYECKYHO WHGOPMAIUIO,
niepepabaThIBaTh €€ U UCTI0/Ib30BaTh B COOTBETCTBHM C MTOCTaB/IeHHOW yueOHOM 3ajaueid.
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TEMATHNYECKOE IVIAHNPOBAHUE

10 KITIACC
O/1eKTPOHHbIE Kosmmuects
Ne /i1 Tema (uncpoBbie) 0 YacoB
HaumeHoBaHMe pa3/ie/ioB ¥ TeM ITPOrpaMMBI obpa3oBaTesibHbIE
eCcypcsl
Pa3pen 1. TeopeTnueckye OCHOBbI OPraHUUeCKON XUMUU™
IIpeamet opranuyeckou xumum. Teopust 1. Tlpeamer u 3HaueHwe opraHudeckou [POIII
1.1 CTPOEHHMsI OpPraHMYeCKHX coeJuHeHHM A. M. | XWMUH, TIpeJCTaB/IeHe 0 MHOT000Opa3suu https://resh.edu.ru/su 1
BbyrnepoBa OpraHUYecKUX COeJMHeHUH bject/29/10/
[IpegmeT ¥ 3HaueHMe OpraHUYeCKOW XUMHH, | 2. JJeKTPOHHOe CTpoeHue aToMa yriaepoga PIIII
npejicTaBleHde O MHOroobpasuM OpraHuueckux | (OCHOBHOe U BO30YXIAEHHOe cocTosiHus).  https://resh.edu.ru/su 1
CoeIMHEeHUM. BasieHTHbIe BO3MOKHOCTH aToMa yrjiepoja  bject/29/10/
ONeKTpOHHOe CTpOoeHHe aroma yrjiepoga: | 3. XuMuyeckas CBsi3b B opraHudeckux |POIII
OCHOBHOe U B030yX/JEHHOe COCTOsiHUsl. BaneHTHble | coepuHeHusix. MexaHusmbl oOpasoBaHus  https:/resh.edu.ru/su 1
BO3MOXXHOCTH aToMa yryiepoja. X¥MUuecKas CBf3b | KOBAJEHTHOW CBs3M, CIrocoObl paspbiBa  |bject/29/10/
B OpraHuy4ecKux COeZIUHEeHUSIX. Tunbl | cBsi3eit
rubpyusanuy  aToMHbIX opbuTaneil yriepoga. | 4. Teopus  cTpoeHMst — opraHuueckux POIII
MexaHusmbl  00pa3oBaHMs KOBaJeHTHOW CBf3H | coepuHenuii A. M. Bytieposa https://resh.edu.ru/su 1
(oOMeHHBII W [IOHODHO- aKLeNTOPHBIN). THIbI bject/29/10/
TepeKpbIBaHUA aTOMHBIX OpOMTanei, o- W TM-CBA3U. | 5. Bugel  uM30Mepuu:  CTPyKTypHas, POIII
OpuHapHas, JBoiiHas M TpoiHas cBsisb. CHoCOOBI | mpoCTpaHCTBEeHHas. OnektpoHHble  https://resh.edu.ru/su 1
paspbiBa CBfi3e B  MOJIEKY/lax OPraHUYeCKUX | 3¢deKThl B MOJIEKY/IAX OPraHUUYeCKUX bject/29/10/
BellecTB. IloHsiTue o cBOOOAHOM pajuKae, | coefdHeHWN
HyK/eo(ue U 31eKTpodue. 6. IlpeacraBnenue o knaccubukaumu u |[POII
Teopus CTPOeHUsI OpraHvuecKux | cucrematuueckass HomeHknatypa (IUPAC) https://resh.edu.ru/su 1
coepuHennii A.M. bByTiepoBa M COBPEMEHHBIE | OpraHMUYeCKHX BeILEeCTB bject/29/10/
TpefCTaB/leHus O CTPYKType MOJIeKy/l. 3HaueHue | 7. Knaccudukanus peakLuii B POII
TEOPUH  CTPOEHHsI  OPraHUYeCKUX  COEJMHEHWH. | opraHM4ecKoi XMMUM https://resh.edu.ru/su 1
MorekynisipHble U CTPYKTypHble  (POPMYJIBI. biect/29/10/
CTpyKkTypHble ~ (OPMYJbI  Pa3/MuHBIX  BUIOB: | 8, CucremaTu3saiusi ¥ 0bo01rieHre 3HaHui  |[POIII
pa3sBépHyTasi, COKpall|éHHasl, CKeseTHas. M3omepusi. | o Teme https://resh.edu.ru/su 1

Buapl 30Mepuu: CTPYKTYpHasi, IPOCTPAHCTBEHHasI.

bject/29/10/
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OneKTpOHHbIe 3¢ deKTh B MoOJIeKyJax
OpraHWYecKUX COeAuHeHUN (MHAYKTUBHBIA U
Me30MepHbIi 3G deKThI).

[IpencraBnenue 0 K/1accuduKalyu
OpraHuyvecKux BellleCTB. [TousiTHe )
(byHKLUMOHATBHOM rpymnrne. I'omonorus.
I'omonoruueckue pszBL. Cucrematnueckas
HOMeHK/aTypa opranndeckux coesrHenuri (IUPAC)
u TPUBUA/IbHbIE Ha3BaHUs OTJe/IbHBIX
rpe/iCTaBUTeIeH.

OcobeHHOCTH u KJ1accuprKanus
OpraHUYecKrux peaxiui. OxucnuTebHO-

BOCCTAaHOBUTE/IbHbIE DeaklUM B OpraHA4YecKou
XUMUHU.

OKCliepuMeHTa/lbHble  MeTO/bl  U3yueHusi
BelleCTB M MX IIpeBpallleHUii: O03HaKOMJIeHHEe C
obpa3illaMy OpraHUYeCcKUX BellecTB U MaTepuaaaMu
Ha WX OCHOBe, OIbITHl 0 TpeBpalleHHI0
OpraHUUeCcKUX Bell|eCTB rnpu HarpeBaHWHU
(nnaBnenHwue, o0yrMBaHue v ropeHue),
KOHCTPYMpPOBaHue MoJe/ieli MOJieKy/l OpraHuyecKux
BeLL|eCTB.

Wroro nio pa3geny

Paszpgen 2. Yrnesogopoabr®

2.1

IlpepenbHble  yriieBoAOpoOAbI —  aJKaHbI,
LIUKJ/I0Q/IKaHbI

AnkaHpl. ['omonoruueckuii psJ, aaKaHOB,
obujass ¢dopmysna, HOMeHKJIaTypa M H30MepUsl.
ONeKTPOHHOe M TPOCTPAHCTBEHHOE  CTpPOeHue
MOJIEKY/l ajKaHOB, Sp3- TuOpHUAM3alysi aTOMHBIX
opburtaneii  yrnepoja, o-cBa3b.  Pusnueckue

9. AJKaHbI: TOMOJIOTUYECKUU psifi, obmass PIIII

¢bopmysia, HOMeHK/JaTypa U u3oMepus, https://resh.edu.ru/su
3/IEKTPOHHOE Y IPOCTPAaHCTBEHHOe bject/29/10/
CTpPOeHHe MOJIeKYJI

10. ®usnueckue U xuMuueckhe cBorctBa [POII

d/IKaHOB

https://resh.edu.ru/su

bject/29/10/
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CBOWCTBA a/IKAHOB.
XvMUUeckue CBOWMCTBA ajlKaHOB: peakIuu

11. HaxoxzmeHre ankaHOB B IIPUPOJE.
CrniocoObl  TOMyueHUssT W TIPUMeHeHHe

POIIT
https://resh.edu.ru/su

3aMelleHnsi, U30Mepu3aluM,  JeruJpUpOBaHus, | alKaHOB bject/29/10/

LUKIU3alliy, T[HUpOAMu3a, KpekuHra, ropeHus. | 12. IlukmoankaHel: oOmjasgs  dopmymna, [POIII

[IpencraBnenue 0 MexaHHu3Me peakiuii | HOMEHK/JaTypa W H30Mepus, ocobeHHOCTH https://resh.edu.ru/su

pPaZiMKaIbHOI O 3aMell{eHus. CTPOEeHHUsT M1 XMMHUUeCKIX CBOMCTB, criocoObl  bject/29/10/
Haxoxzaenne B mpupogie.  CriocoObl | MosiyyeHUs: U IPUMEHEHUe

[10/Iy4eHUs U IIpUMeHeHUe ajIKaHOB. 13. Pemenue pacuéTHbIX 3aga4y Ha [POII
[IuknoanKaHsbl. O6mas dopmyna, | ompejeneHre  MOJIEKY/ISIpHOM  ¢opmyabl  https:/resh.edu.ru/su

HOMeHKJ/IaTypa 1 u3oMepust. OcoOeHHOCTH CTPOEHUsl | OpraHWYyeckoro BellecTBa IO MaccOBbIM  bject/29/10/

U XUMHWYECKMX CBOMCTB Ma/bIX (LIMK/IOINPONaH, | [0JIsIM aTOMOB 37IEMEHTOB, BXOJAIIUX B €ro

LIUK/I00yTaH) 17} OOBIYHBIX (uuksoneHTaH, | cocrtaB. CucTeMaTH3anys U 00001eHre

L[UK/IOTeKCaH) [UKI0anKaHoB. CriocoObl TIONyYeHUsT | 3HAHW 110 TeMe

Y IPUMEeHeHYe [JUK/I0a/KaHOB.

2.2 HenpepenbHbie YI/IeBOJAOPOABI: ankeHbl, | 14. AnkeHbl: TOMONOrUUeckuii psi, obias PO

a/IKaJiueHbl, a/IKUHbI (¢bopmysia, HOMEeHK/aTypa, 3/IeKTpoHHOe W  https://resh.edu.ru/su
Ankenbl. ['omosiorMueckuii psify ajJkeHOB, | TMPOCTPAHCTBEHHOE CTPOEHHUe MOJIEKYI. bject/29/10/

obmiasi gopmysia, HOMeHK/aTypa. JJieKTpoHHOe W | CTpPYKTypHasi U LIUC-TPaHC-U30MepUs

MPOCTPAaHCTBEHHOE CTPOEHHWe MOJIeKYy/l aJIKeHOB, | aJIKeHOB

sp2- rubpuaM3alvsi aTOMHBIX opbuTasneit yriepozaa, | 15. dusnueckre U XuMuueckue cBoictBa |POIII

0- U mi-cBsizu. CTPYKTypHasi U reomeTprueckas (Ljuc-
TpaHC-) u3omMepusi. Pu3nueckue CBOMCTBA a/IKEHOB.
XHWMHUUeCKHe CBOWCTBA: peakLUu MpPHUCOeIUHEHUS,
3aMellleHUs] B O-TI0JIOXKeHWe TPy JBOWHOW CBS3W,
Mo/IMMepU3aLin u OKHC/IeHUSI. [TpaBuso
MapkoBHUKOBa.  KauecTBeHHble  peakLuM  Ha
OBOWHYHO  cBsa3b.  CriocoObl  TOyueHWs U
TpYMEHEeHHe a/IKeHOB.

Anxkaguensl. Kraccudukauys —ankagreHOB
(corpsbkéHHbIe, H30/IMPOBAaHHbIE,
KyMy/MpoBaHHbIe). OCOOEHHOCTH  37IeKTPOHHOTO
CTPOEHUS] Y XMMHYECKUX CBOWCTB COMNPSDKEHHBIX
[INEHOB, 1,2- u 1,4-nipucoeiHeHue.

ankeHoB. [IpaBuio MapkoBHUKOBa

https://resh.edu.ru/su
bject/29/10/

16. Criocobel monyueHHsi U TIpUMEHeHHe
a/IKeHOB

POIII
https://resh.edu.ru/su
bject/29/10/

17. Tlpaktuyeckass pabora Ne 1 mo Teme
"[losiyyeHuvie 3TH/IeHA U U3YUYEHME ero
CBOWCTB"

POIIT
https://resh.edu.ru/su
bject/29/10/

18. Pemenne pacuéTHbIX 3a7a4 Ha
orpefieJieHUe MOJIEKY/ISIDHOM  (pOpMYJibl
OpraHU4eCcKOoro BellecTBa

POIII
https://resh.edu.ru/su
biject/29/10/

19. AnkasvieHbl: CONPSKEHHBIE,
Y30/IMPOBAaHHbIE, KYMY/IMDOBaHHBbIE.

POIII
https://resh.edu.ru/su
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[Mommumepu3alsi CONpsDKEHHBIX AveHOB. CriocoObl
TMOJIy4YeHUs Y TIpUMeHeHre ajlkaJjieHOB.

AnkuHbl. ['oMonoruyeckuil psifi a/JKUHOB,
obujass ¢opmysna, HOMEHK/IaTypa W HW30MepUs.
ONeKTPOHHOe U IIPOCTPaHCTBEHHOe CTPOeHUe
MOJIEKY/T a/KWHOB, Sp- THUOpWAM3AlMS ATOMHBIX
opbutaneit  yriepoga. ®Pusnueckre  CBOWMCTBa

aJKMHOB.  XMMHUYeCKHMe  CBOMCTBA:  peakLUu
MpUCOeZIUHEHUS], AUMepU3alid W TpUMepU3aluH,
okucsieHus.  KUC/IOTHble — CBOMCTBA  a/JIKMHOB,
HMMEIOLUX KOHL[EBYIO TPOMHYIO CBSI3b.

KauecTBeHHEIe peakliki  Ha TpOﬁHYIO CBA3b.
Crioco0ObI MnoJiyueHus v rIipuyMeHeHre d/IKWHOB.

OcobeHHOCTH 3JIEKTPOHHOTO CTPOEHMSI

bject/29/10/

20. XumMHUecKre CBOMCTBA COIPSDKEHHBIX
[MeHOB

P3OIII
https://resh.edu.ru/su

bject/29/10/

21. CriocoObl TOSyueHUS] W TPUMEHeHHe
anKasiieHoB

POIIT
https://resh.edu.ru/su

bject/29/10/

22. ANKWHBI: TOMOJIOTUYECKUH psifi, oOiass  POIII

dbopmyna, HOMeHK/aTypa, 37eKTpoHHoe u  https://resh.edu.ru/su
IIPOCTPaHCTBEHHOe CTPOeHUe MOJIeKYJI, bject/29/10/
(busnyeckre CBONCTBA

23. XvMHuecKue CBOWCTBA aJIKWNHOB POIII

https://resh.edu.ru/su

bject/29/10/

24. KaueCcTBeHHble peakLUM Ha TPOUHYIO
CBS3b

POIII
https://resh.edu.ru/su

bject/29/10/

25. Crnioco0Obl TOy4eHUsi U TIpUMeHeHHue
aJIKUHOB

P3OIII
https://resh.edu.ru/su

bject/29/10/

26. Pemenve 3azau:  pacyéTel 110
yPaBHEHUIO0 XMMHUUECKOW peakLuu

POIII
https://resh.edu.ru/su
bject/29/10/

27. Cucremaru3saiys U 060011ieHre 3HaHUHN
TI0 Teme

POIIT
https://resh.edu.ru/su
bject/29/10/

2.3

ApomMaTHuecKue yrjieBoAopo/ibl (apeHbl)
ApomaTuyeckue  yryieBOJIOpPOAbl  (apeHbl).
[omosornueckuid psif;, apeHoB, obujast (opmyrna,
HOMEHK/aTypa U u30Mepus. OJeKTPOHHOe W
MIPOCTPAHCTBEHHOE CTPOeHHe MOJIeKy bl OeH3o:a.
dusnueckue CBOWCTBA apeHOB. XUMHUUYeCKue
cBoiicTBa 0eH30/1a M ero TOMOJIOTOB: peakKLdu

28. ApeHbl: roMosiorU4YecKuil pspg, obmjas  POII

(dhopmysia, HOMeHK/IaTypa. JJieKTpoHHOe U  https://resh.edu.ru/su
MPOCTPAHCTBEHHOE  CTpoeHWe  MoJieKyn bject/29/10/
6eH30s1a U ToJyos1a, UX PU3NUECKHe

CBOWCTBA

29. XuMuueckue CBoOMcTBa apeHoB: |POIII

peakivy 3aMelleHHUsI

https://resh.edu.ru/su
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3amelLleHUst B OeH30/IbHOM KOJIbL[e u
yIJ1IeBOJ0OPOAHOM pajukarie, peakLuu
MIPUCOeJUHEeHUsI, OKWC/IeHHWe T'OMOJIOTOB OeH307a.
[TpencraBnenvie 00 OpPHEHTHPYIOIIEM AeHCTBUA
3aMecTuTesnied B OeH30/IbHOM KOJblle Ha TIpUMepe
aNIKWATbHBIX paZiuKasos., KapOOKCH/TLHOM,
TU/IPOKCU/IbHOM, aMUHO- W HUTPOTPYIIIbI, aTOMOB
rajoreHoB. OCOOEHHOCTH XUMMWUECKUX CBOMCTB
ctupona. [lomumepmsarusi  cthposia.  CriocoObl
MOyyeHUsi W [pUMeHeHue  apOMaTUYecKUX
yTJIeBOJOPO/OB.

bject/29/10/

30. XwuMHueckyMe CBOWCTBA  ApEHOB:
peakiuM  TpPUCOeJUHEHUs,  OKHUC/IeHue
roMoJIoroB OeH30/1a

P3OIII
https://resh.edu.ru/su

bject/29/10/

31. OcobeHHOCTU XUMUYECKUX CBOUCTB
CTUpOJIa

POIIT
https://resh.edu.ru/su

bject/29/10/

32. PemeHve pacyéTHbIX 3a7ay  Ha
oripefiejieHMe MOJIEKY/ISIDHON  pOpMYJibl
OpraHhYecKoro BelecTBa

P3OIII
https://resh.edu.ru/su

bject/29/10/

33. CriocoObl TosyueHUsi U TIpUMeHeHue
apeHoB

POIII
https://resh.edu.ru/su

bject/29/10/

34. INeneTnyeckas CBSI3b MeXIy
pa3/IMYHBIMU KJIaCCaMH YIJIeBOJ0PO/0B

P3OIII
https://resh.edu.ru/su

bject/29/10/

35. PacuéTel 10 ypaBHEHUSIM XUMUYECKUX
peakiuii. CucteMaTu3anys U 000011eH1e
3HaHWM M0 TeMe

POIII
https://resh.edu.ru/su

bject/29/10/

2.4

IIpupojHble HMCTOYHUKH YIJIEBOAOPOJOB H HX
nepepaooTka

[Tpupoansiii ra3. [TonyTHble HedTsHbIE ra3bl.
Hedtbs u eé mpoucxoxieHve. KameHHbIN yrojib U
MPOAYKTHI ero TiepepaboTku. CriocoOwl repepaboTKu
He()TU: TeperoHKa, KpeKUHr  (TepMHUUecKui,
KaTaJuTUUeCKUii), puopMUHT, muponu3. [IpoayKThI
nepepaboTkn  HedTH, WX  TpPUMeHeHHE B
TIPOMBIIIJIEHHOCTU U B OBITY.

[eHeTHuecKasi CBSI3b MEXY pa3MUUHbIMU
KJlacCcaMU YTJIeBOJJOPO/IOB.

36. Ilpupoguelii ra3s. IlonyTtHele HeTsHBIEe |POII

rassl https://resh.edu.ru/su
bject/29/10/

37. KameHHbId yronb U MNpoAyKTel ero |[POII

repepaboTKu

https://resh.edu.ru/su
bject/29/10/

38. Hedts u cmocoObl eé mepepaboTKH.
[lpuMeHeHWe TIPOJYKTOB  IepepaboTKH
HedTH

POIII
https://resh.edu.ru/su
biject/29/10/

39. NenetTnueckas CBSI3b MeXIy
Pa3/IMYHBIMU K/IaCCaMH YIJIeBOLOPO/ 0B

POIIT
https://resh.edu.ru/su
bject/29/10/
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2.5 I'anorennpou3Bo/HbIE YI/IEBO/AOPO/IOB 40. INanorenomnpousBogHeie  POII
DneKTpoHHOe CTpOeHHe | YI/IeBOJIOPO/IOB: 3/IeKTPOHHOe CTpoeHue; https:/resh.edu.ru/su 1
rajioreHNpOU3BOHbIX  YIJIeBOJOPOJAOB. Peakiuu | peakuuu bject/29/10/
3aMellleHUs1  rajoreHa Ha  THZPOKCOTPYIIY, | 3aMelleHMs rajaoreHa
HUTPOTPYIIINY, LIMaHOT'pYIILLY, amMuHorpymiy. | 41. HeticTBue 1iesioueit Ha POII
[elicTBue Ha TraJOreHIIPOM3BOJHBIE BOJHOIO U | rajoreHnpousBofHble.  B3anmopelictBue  |https://resh.edu.ru/su 1
COMPTOBOTO pacTBopa Lénouyd. BsauMopelicTBUe | AWrasoreHaJKaHOB C MarHUEM U LIMHKOM bject/29/10/
JUrajioreHaJKaHOB C MarHveM U LIMHKOM. [loHsiTue 42, Crcremarsauus 1 06o6ijenye snamuii  POLI
0 MeTa/IZI00praHuyeCcKUX COeJMHEeHUSIX. N N
VI CIIO/Ib30BAHIe e — 1o paszeny "YT1eBof0po/bl thDs://resh.edu.ru/su 1
yIIeBOIOPO/IOB B OBITY, TeXHWKe W TIPU CHHTEe3e bject/29/10/
OpraHUy4eCcKUXx BellecTs. 43. KourtpombHasi pabora 1o Teme POIII
OKCreprMeHTa/lbHble MeTO/Ibl U3y4eHusl BellleCTB U | "YrieBogopop!” https://resh.edu.ru/su
WX TIpeBpalljeHUid: u3yuyeHHe (U3NUEeCKHUX CBOUCTB bject/29/10/
yr/71eBOJIOPO/ioB  (PaCTBOPUMOCTh), KayeCTBEHHBIX
peakLuil  yrjaeBOJOPOJOB  Pa3/MyHbIX  KJAaCCOB
(obecriBeuriBaHre OpPOMHOM WM HMOJHOW BO/IBI,
pacTBopa IlepMaHraHatra Kajausi, B3auMOJenCTBUe
aleTU/ieHa C aMMHMauHbIM pPAacTBOPOM  OKCH/JA 1
cepebpa(l)), kauecTBeHHOe OOHapy)KeHUe yriepoja
Y BOJIOPO/ia B OPraHWYeCKUX BellleCTBax, MoayyeHue
3TU/IeHA U U3yYeHHe ero CBOMCTB, 03HAKOMJIEHHE C
KomekisavMu  «HedTb» 1 «YTomb», ¢ obpa3mamu
M71aCTMacC, KayuyykKOB U De3uHbl, MOJeIMpOBaHUe
MOJIEKYJl YTJIeBOAOPOJIOB M TajlOreHNPOU3BOHBIX
yTJIeBOJOPOAOB.
WNroro no pa3speny 35
Paszpgen 3. Kucimopozcogepykaiye opraHuyeckve coeuHeHus ™
3.1 Cnuprel. @eHon 44. IlpepenbHble OfHOATOMHble CnupThl: POIII
Kucnopozconepxarue opraHuyeckvde | roMoJIOTMUecKuit psifi, obmias ¢opmyna, https:/resh.edu.ru/su
COeIUHeHUs . CTpOeHue MOJIEKY/I, u3omepus, |bject/29/10/ 1
[IpenensHbie O/IHOATOMHBIe COMPTHL. | HOMEHKJIaTypa, Kinaccuukarus,

CTpoeHve MoJieky/ll (Ha TIpUMepe MeTaHOMIa U

(u3ryeckre cBOKCTBa
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sTaHomna). ['oMonoruueckuii psj, obias dhopmya,
v30Mepusi, HOMeHKJaTypa U  Kjaccudukaius.
dusnueckre CBOMCTBA TpefesbHbIX OJHOATOMHBIX
cnupToB. Bojopo/iHble CBS3U MeXAy MOJIeKylaMu
cnupToB.  XMMHYeCKWe  CBOMWCTBA:  peakLUu
3aMellleHus, JlerusipaTaiiuu, OKUCJIeHUS,
B3aUMO/IeHCTBUE C OpraHu4ecKUMHu U
HeOpraHMueCKMMU  KUCAoTaMd.  KauecTBeHHast
peakuyss Ha OJHOATOMHbIe CIUPTHL. /[lelicTBue
jTaHo/JAa M MeTaHOJa Ha OpraHu3M YesOBeKa.
CriocoObI ToTy4yeHus1 ¥ TIpUMeHeHre OJHOATOMHBIX

CIIUPTOB.
[Tpoctble  3¢upel,  HOMEHK/IaTypa U
r30Mepusl. OcobeHHOCTH ¢dusnyecknx u

XUMUYECKUX CBOMCTB.

MHoroatoMHble COUPTHI — 3TU/IEHTIMKOJIb U
rivlepyd. ®usnyeckre M XUMHUUECKUe CBOWMCTBA:
peakLuu 3aMelLeHus, B3aUMO/IeNCTBUE C
OpPraHUUYeCKMMH U HeOpraHWYeCcKMMHU KHUC/IOTaMu,
KaueCTBEHHAsl peaklysi HA MHOT0aTOMHbIe CIUPTHI.
[IpencraBneHuie ) MexaHU3Me peakiui
HyK/l1eo(punbHOro  3amelleHus.  [lelicTBMe  Ha
opraHusM desioBeka. CriocoObl TIOMy4YeHUST U
rpMMeHeHre MHOT'0aTOMHBIX CITUPTOB.

@®enos. CTpoeHHe MOJEKY/bl, B3aUMHOE
B/VSIHWE TUAPOKCOTPYIIbI U OGeH30/BHOTO  sifpa.
dusnueckue cBoiictBa (eHoma. OcobeHHOCTH
XUMUUECKUX CBOMCTB (eHona. KauecTBeHHbIe

45. XuMHUuecKue CBOWCTBa TMpejle/bHbIX
OJIHOATOMHBIX CIIUPTOB

POIIT
https://resh.edu.ru/su
bject/29/10/

46. CriocoObl TIO/ydeHUs] U TIPUMeHeHue
OJHOATOMHBIX CITHPTOB

P3OIII
https://resh.edu.ru/su
bject/29/10/

47. Tlpoctbie 3¢dupbl: HOMeHK/JIaTypa U
r3oMepusi, 0CO0eHHOCTH (U3NUYECKUX U
XUMHUYECKUX CBOWCTB

POIIT
https://resh.edu.ru/su
biject/29/10/

48. MHoroaromHsie cuptel:  POIIL
3TU/IEHTJIUKOJTb u TJIULIepYH, ux |https://resh.edu.ru/su
(u3ryeckre U XUMHUECKHe bject/29/10/
CBOKCTBA

49. Crioco6bl mosiydeHusi U ripumeHeHue PO

MHOI'0aTOMHBIX CITUPTOB

https://resh.edu.ru/su
bject/29/10/

50.  ®enonm:  cTpoeHne  Mosekynsl, |POIII
¢u3nueckre  cBorctBa.  TokcuuHocTh  https://resh.edu.ru/su
(heHona bject/29/10/

51. Xumuueckre CBOMCTBa (peHo/Ia

P3OIII
https://resh.edu.ru/su

bject/29/10/

52. CriocoObl TIOMyueHHWss W TIpUMeHeHHe
(heHos1a

POIII
https://resh.edu.ru/su

bject/29/10/

53. Tlpaktuueckasi pabora Ne 2. PeieHue
SKCIIepUMEHTa/IbHBbIX  334a4 [0  TeMme
"CnupTel U (eHOoJIbI"

POIIT
https://resh.edu.ru/su

bject/29/10/

peakiyy Ha (eros. TokcnyHoCTh eHoma. Crnocodsl | 54, Cucremarusarys U 06061eHye 3Hanuii  POIII
1OJTy4eHNA u IpUMEHEHHE eHoma. | o teme https://resh.edu.ru/su
deHonpopManbieruiHas cmMoJa. bject/29/10/

3.2 KapOoHuibHbIE COeJUHEHHs: aJbJeruAbl W | 55. AJIbJeruibl U KeTOHbI: 37eKTpoHHOe |POIII

KeTOHBI. Kapﬁonom,le KUCA0ThL. CJ/10)KHBIe

CTpOeHue KapboHU/TbHOM

TPYIITIBI;

https://resh.edu.ru/su
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3¢upsl. JKupbl

KapOoHwibHbIE COeIUHEHUS] — albJeTUAbl 1
KeTOHbl. JJIeKTPOHHOe CTpoeHHe KapOOHWIbHON
rpynnbel.  ['oMonorudyeckve psifbl  anbAeTUZoB U
KeToHOB, obmass  ¢opmyna, u3omepus U
HOMeHK/aTypa. ®@usnueckre CBOWCTBA ajbJervujoB
U KeTOHOB. XMMHUecKHe CBOMNCTBa ajbJerujioB U
KEeTOHOB: peakLuu TipucoefuHeHusi. OKuC/IeHne
a/b/leTU/I0B, KaueCTBeHHbIe Peakluy Ha albJerufpl.
Crioco0Obl TIONyUeHHs U MPUMeHeHHe albAeTu/ioB U
KETOHOB.

OZHOOCHOBHBIE TIpe/ie/lbHble KapOOHOBBIE
KACIOTEL.  OCcoOeHHOCTH ~ CTPOEHUSI — MOJEKYJT
KapOOHOBBIX KHC/IOT. M30Mepusi 1 HOMeHK/IATypa.
du3nyeckre CBOMCTBA OZHOOCHOBHBIX MpeZeTbHBIX
KapOOHOBBIX KHCJIOT. BoZopojHbie CBSI3M MEXIY
MoOJIeKy/laMi  KapOOHOBBIX ~KHCJIOT. XHUMHUeCKHe
CBOWCTBA:  KUCJIOTHBIE  CBOWMCTBA,  peakKLUs
sTeprdUKaLy, peakLuu C y4JacTHeM
yIJIeBOJIOPO/IHOTO pasinKaia. OcoOeHHOCTH CBOMCTB
MYpPaBbHMHON KHCJIOTHI. [IOHATHE O TMPOM3BOJHBIX
KapOOHOBBIX ~ KHUCJIOT —  CJAOXKHBIX  3¢upax.
MHoroo6pa3ue kapboHOBbIX KHCIOT. OcobeHHOCTH
CBOWCTB  HeNpeJe/fbHbIX M  apOMaTHYeCKUX
KapOOHOBBIX  KHCJIOT, JWKapOOHOBBIX  KHCJIOT,
I'MJPOKCUKApOOHOBBIX  KuUCIOT.  [IpeAcraButenu
BBICIIMX ~ KAapOOHOBBIX  KHUCJIOT:  CTeapUHOBaf,
TMa/TbMUTHHOBAS, OJIeuHOBas, JTMHOJIeBas],
JIMHOJIEHOBast KHUC/IOThL. CriocoObl TO/MydeHUs U
TIprMeHeHre KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. 'omosoruueckuii psf,
obujass ¢opmyna, u30Mepusi W HOMEHKJ/IATypa.
du3nyeckre ¥ XMMHUECKWe CBOMCTBA: TMPOJU3 B

rOMOJIOTUUEeCKHe PsiAibl, 0011jasi hopMyiia, bject/29/10/
M30MepHsi U HOMEHK/IaTypa
56. Anbperujibl U KeTOHbI: ¢u3nueckue [POIII

CBOMCTBA; peakLi1 NpUCOeUHEeHUsI

https://resh.edu.ru/su

bject/29/10/

57. PeaklluM OKHUCJ/IEHUSI U KaueCTBEHHbIE
peakiiyM a/ib/IeTU/I0B U KETOHOB

P3OIII
https://resh.edu.ru/su

bject/29/10/

58. CriocoObl TO/yueHUs albJerufioB U
KeTOHOB

POIII
https://resh.edu.ru/su

bject/29/10/

59. OpHOOCHOBHBIE npeziesnibHble  POIII

KapOOHOBBIe  KHCJIOTBI,  ocobeHHoctn  https://resh.edu.ru/su
CTPOEHUS UX bject/29/10/
MOJIEKYJI

60. N3omepust v HOMeHK/aTtypa [POII

KapOOHOBBIX KHC/IOT, HUX (PU3HNUecKHe
CBOWCTBA

https://resh.edu.ru/su

bject/29/10/

61. Xumuueckve CBOWCTBA IMpeJebHbIX
O/THOOCHOBHBIX KapOOHOBBIX KUCJIOT

POIII
https://resh.edu.ru/su

bject/29/10/

62. Oco0eHHOCTH CBOWMCTB MYypaBbUHOU
KHC/IOTEL. MHOT006pasue KapOoHOBBIX
KHCTIOT

P3OIII
https://resh.edu.ru/su

bject/29/10/

63. OcobeHHOCTH CBOMCTB: HempefenbHbix PIII

U apoMaTU4eCKUX KapboHoBbIX, https://resh.edu.ru/su
JUKapOOHOBBIX, THIPOKCUKAapOOHOBBIX  bject/29/10/

kucnoT. [IpecraBrTeN v BBICIIUX

KapOOHOBBIX KHUCJIOT

64. TloHsiTe 0 TIPOM3BOHBIX KapboHOBBIX POIII

KHUCJ/IOT

https://resh.edu.ru/su
bject/29/10/

65. Crnioco0Obl TOy4eHusi U TIpUMeHeHHe

POIII
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KMCJIOH U 111eJI0OUHOM cpefie.

Kvpel. Crpoenue, ¢dusnyeckue u
XUMHYeCKre CBOMCTBA )KUPOB: TU/IPOJIM3 B KUCJION U
meouHol cpezsie. OCOOEHHOCTH CBOWMCTB JKHMPOB,
CcoJiepKalliuX OCTaTKU HempeJenbHbIX KUPHBIX
KUC/0T. JKUpBI B IpUpoOJe.

Mblla KakK COMM  BBICIIMX KapOOHOBBIX
KUCJIOT, X MOlOILlee JleficTBue.

KapOOHOBBIX KHUC/IOT

https://resh.edu.ru/su

bject/29/10/

66. CroxHble >(UpbL: TOMOJIOTUUECKUI
psin, obmas dopmyna, u30MepuUs U
HOMEHKJ/IaTypa

POIIT
https://resh.edu.ru/su

bject/29/10/

67. ®usnueckre U XUMHUECKHe CBOICTBa
3¢upoB

P3OIII
https://resh.edu.ru/su
bject/29/10/

68. Pemenve pacuéTHbIX 3azau: 1o |POII

ypaBHEHUIO XMMHYeCKOW peakuud, Ha https:/resh.edu.ru/su
orpefiesieHMe MOJIeKY/sIpHOM  opmynbl  |bject/29/10/
OpraHu4ecKoro

BellleCTBa

69. IlpakTrueckass pabota Ne 3. Pemenue POIII

SKCMepUMeHTanbHbIX  3aJad 10  TeMe
"KapboHoBbie KucioThl. CioykHbIe 3¢(upb”

https://resh.edu.ru/su
bject/29/10/

70. JKupel: cTpoeHue, ¢u3nNUecKue U
XHMMHYeCKUe CBOMCTBA (TUAPO/IU3)

POIII
https://resh.edu.ru/su
bject/29/10/

71.  OcoOeHHOCTM  CBOWCTB  >KUPOB,
COZiep)KalliuX  OCTaTKW  HerpeJe/bHbIX
JKUPHBIX KMC/IOT. JKHpbl B pupo/ie

P3OIII
https://resh.edu.ru/su
bject/29/10/

72. Mbina Kak coiu BbICIIMX KapboHoBbix —POIII

KUCJIOT, UX Motolee felictBue. [lonsatue o  https://resh.edu.ru/su
CUHTeTUYeCKUX MOIIUX CpefCTBax bject/29/10/

(CMC)

73. I'eneTnyeckas cBsA3b yriesogopozoB u  |[POIII

KHCIOPO/ICO/IeprKallX
BeIIeCTB

OpraHn4YecKux

https://resh.edu.ru/su
bject/29/10/

74. PacyéTbl TI0 ypaBHEHUSIM XUMHYECKUX
peakuLuin

POIIT
https://resh.edu.ru/su
bject/29/10/

75. CucteMaTH3aiys ¥ 000011IeHHe 3HAaHUH

POIII
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10 TeMe

https://resh.edu.ru/su

bject/29/10/

3.3

YraeBojpl

OO6rast XapaKTepUCTHKA yT7IeBOJIOB.
Knaccudukaumss  yrneBosoB  (MOHO-, [U- U
ToJIMcaxapu/ibl). MoHocaxapuapbi: [JIFOKO3a,

bpykTo3a, Tranmakro3a, pubo3a, Ae30KcupHOO03a.
du3nuecKkre CBOKWCTBA U HAXOXKZAEHHE B TIPHUPOJE.
doTtocyHTe3. XHMHUUYeCKWe CBONCTBA TJIFOKO3BI:
peakiiud C Y4aCTHEM CIMPTOBbIX U aJlbJeruHOU
TPYII, CIUPTOBOE W MOJIOUHOKUCTIOE Opo’keHHe.

[IpumeHeHne  I/IIOKO3bl, €&  3HayeHWe B
JKU3HeJesITeIbHOCTU ~ OopraHu3Ma.  [lucaxapufpbl:
caxaposa, MasbTO3a u JIaKTO3a.

BoccraHaBnvBaroliiie ¥ HEBOCCTaHABJIMBAIOIIIHE
aucaxapuzibl. [uaponus qucaxapuioB. HaxoxeHue
B mpupoje U npuMmeHeHue. [lomucaxapujpbi:
KpaxMmasi, TJMKOoreH U 1e/uiono3a. CrpoeHue
MaKpOMOJIeKyJ1 Kpaxmasa, TJIMKOTeHa U LieJITH0/I03bI.
dusnueckue CBONCTBA KpaxMmarna W LeJI/THJIO3bI.
XvMHYeckue  CBOMCTBAa Kpaxmana: THApPOuU3,
KaueCTBeHHasl peaklUss C UOAOM. XUMHUeCKue
CBOMCTBA  LIe/ITIFOJIO3bl:  THAPOJIK3,  TOJy4YeHue
3¢upoB 1je/T0/103bl. [loHATHE 00 WCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, al[eTaTHbIN IIE/K).

OKcIiepuMeHTa/IbHbIe MeTO/Ibl M3YUeHHsl BeIleCTB U
WX TIpeBpallleHUi: pacTBOPUMOCTb  pa3/MUHbIX
CIIUPTOB B BOJle, B3aUMOJENCTBHE 3TaHO/A C
HaTpHeM, OKHUC/IeHWe 3THUJIOBOTO CTIMPTA B a/iberu/
Ha pAaCKajJéHHOM Me/JHOW TPOBOJIOKe, OKHCJ/IeHHe
TU/IOBOTO CIMPTA JUXPOMATOM Kasus (BO3MOXXKHO
WCTIONb30BaHUe BH/leOMaTepUasoB), KaueCTBeHHbIe
peakiuu  Ha  anbferuibl  (C  THUAPOKCHIOM
quammuHcepebpa(l) u  rugpokcugom  meau(Il)),

76. O6I111ast XapaKTepHUCTHKA yrIeBOJOB U
K/accuduKalys yrieBooB (MOHO-, AU- U
TIo/TMCaxapu/bl)

POIIT
https://resh.edu.ru/su

bject/29/10/

77. MoHocaxapy/ipl: ¢u3nyecKrie CBOMCTBA
Y HaXOXK/ieHue B IIpUpoje

P3OIII
https://resh.edu.ru/su

bject/29/10/

78. TlpumMeHeHue T/IIOKO3bI, €€ 3HaueHHe B
JKU3HeesTe/IbHOCTHA OpraH13ma

POIII
https://resh.edu.ru/su

bject/29/10/

79. [lucaxapuzpl: caxapo3a, MaJjbTO3a U
nakTto3a. HaxoxxgeHue B npupoge u
TIpUMEeHeHHe J1caxapuioB

P3OIII
https://resh.edu.ru/su

bject/29/10/

80. [Tomvcaxapyppr: CTpOeHue
MaKpOMOJIeKyJ1, pu3nyecKkrue U XuMruJeckue
CBOMCTBa, IPUMEHEHUe

POIII
https://resh.edu.ru/su

bject/29/10/

81. IToHsiTve 06 MCKYCCTBEHHBIX BOJIOKHAX

P3OIII
https://resh.edu.ru/su

bject/29/10/

82. Pemenve pacyeTHbIX 3aJauy  Ha
orpefiejieHMe JIOMA  BbIXOJA IIPOAYKTa
peakiMu OT TeOPeTUUeCKH BO3MOXKHOT'O

POIII
https://resh.edu.ru/su
bject/29/10/

83. Cucremaru3saius U 060011ieHre 3HaHUH
10 paszeny

POIIT
https://resh.edu.ru/su
bject/29/10/

84. KourposmpHass pabora mo Teme
"Kucnopogconepskaiue OpraHuvecKue
coeiHeHUsT"

POIII
https://resh.edu.ru/su

bject/29/10/
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peakuusi TraMiepuHa ¢ rugpokcuzom  Megu(Il),
XUMHUUECKMe  CBOWCTBAa  pacTBOpa  YKCYCHOU
KUCJIOTBI, B3auUMO/IeliCTBME pacTBOpa TJIFOKO3bl C
ruapokcuaom meau(Il), BzanumogelicTBre Kpaxmasa
C WOJOM, pelleHue 3KCIepUMeHTasbHbIX 3ajad Mo
temMam «Criuptel U ¢eHosbl», «KapOoHOBBIE
KUCI0ThI. C/I0)KHBIE S(QUPBI».

WToro o paszgeny 41
Paspen 4. AsoTcofepskalljie opraHAyecKure coeZiJuHeHus™
4.1 AmuHBbI. AMMHOKHC/I0TBI. Beiku 85. AwmwuHbL: Knaccudukaius, crtpoeHue |POII
AMUHBI — OpraHuYeckrde TIDOM3BOJHBbIe | MOJIeKyJs, oOijas ¢opmyna, wu3omepus, https://resh.edu.ru/su 1
ammuaka. Knaccudukaiiyst aMuHOB: anudaTiueckre | HOMEHK/IaTypa U u3nyeckue CBOMCTBa bject/29/10/
M apoMaTruhuecKue; I[IepBUUYHble, BTOpWYHble U | 86. Xumuueckue cBoicTBa anudaTuueckux [POIII
TpeTuuHble. CTpoeHre MoJieKyJ1, o0iass dbopmyna, | aMUHOB https://resh.edu.ru/su 1
r30MepuUsi, HOMeHK/IaTypa U (u3nyeckue CBOMCTBA. bject/29/10/
X¥MHYecKoe CBOMCTBa anu@aThueckKux amuHOB: | 87.  AHWIMH: CTpoeHHWe  aHuIMHa, [POUI
OCHOBHEIE CBOMCTBA, aNKWINpOBaHWe, | 0COOeHHOCTH XUMUUECKUX cBoiictB  https://resh.edu.ru/su 1
B3aUMO/IeMCTBUE TePBUYHBIX aMUHOB C a30TUCTOW | aHW/IMHA bject/29/10/
KucaoTor. CoM anKuIaMMOHUS. 88. Cnocobbl monyueHus: U mnipumeHeHue PO
AHWIMH ~ —  TpeJCTaBUTelb  AMMHOB | amudaTUUeCKUX aMHHOB https://resh.edu.ru/su 1
apomatuyeckoro  pszga. CrpoeHue — aHW/IVHA. bject/29/10/
B3aumHoe BiMsHME TpymIl aToMOB B MoJjeKysne | 89. AMWHOKMC/IOTBI: HOMeHKIatypa u |POIII
anumvHa.  OCOOEHHOCTH  XMMHUYECKMX — CBOWCTB | W30Mepus, ¢pusnyeckue ceoiicTBa.  |https:/resh.edu.ru/su 1
aHunvHa. KauecTBeHHble peakLMM Ha aHWIMH. | OTje/bHble TPeCTaBUTeH o- bject/29/10/
Criocobmr TOJTy4eHusI u rpUMeHeHHe | aMUHOKUC/IOT
anipaTuueckux amMuHOB. [lonmyueHue aHwimMHa U3 | 90. XuMMueckue CBOICTBa aMMHOKWCIOT, |[POIII
HUTpoOeH30/1a. Ux OKoI0THUeCKoe 3HaueHue https://resh.edu.ru/su 1
AMWHOKUCIOTHI. HomeHnknatypa U | aMMHOKUCJIOT. bject/29/10/
usomepus.  OtjenbHble  MpPEACTaBUTEIM O | CHMHTe3 ¥ TUAPOJIU3 TIeNTH/IOB
AMUHOKHMC/IOT:  [IMLWMH, anaHuH. @usnueckre | 91, Bejnku Kak NpUpOAHbIe TomuMepsbr; POIIT
CBOMCTBA aMHMHOKMUC/IOT. XHUMHUeCKHe CBOWCTBA | CTPYKTYphI GeIKOB https://resh.edu.ru/su 1
aMUHOKHUCJIOT KaK amQOTepHbIX OpraHhYecKux biject/29/10/
COe/INHEHHUH, peakuust TIOJIMKOH/IEHCAlMH, | 92. XyMUJecKre CBOMCTBA OenKoB POIII 1
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obOpa3oBaHWe TMeNTHAHOW CBs3U. buonoruueckoe

https://resh.edu.ru/su

3HaueHWe aMHUHOKUC/IOT. CHHTe3 U TIUApPOIU3 bject/29/10/
MernTU/OB. 93. A3sorcogepikaijude rerepouukadueckue POIII
benku  kak  mpupojHble  IOJMMepbl. | coefuHeHWs.  HyksieunHoBble  KuCHOTHI:  https://resh.edu.ru/su 1
[lepBuuHas, BTOpUUYHAsi W TPETUUYHAasi CTPYKTypa | COCTaB, CTPOEHHe U OHoJiorhueckasi poJib bject/29/10/
OenkoB. Xumuyeckue cBoiicTBa 6enkoB: ruzipomus, | 94. IMpaktuueckast pabora Ne 4. Pertenne POIII
JleHaTypaLys, KaueCTBeHHbIe PeaKI[ui Ha OeJIKH. JKCIepUMeHTa/IbHbIX ~ 3a7ad 1o Teme  https://resh.edu.ru/su 1
OKCIlepUMeHTa/lbHble  MeTOAbl  M3ydeHus | "A3oTcofeprkalljie OpraHhyecKue bject/29/10/
BeIIleCTB ¥ UX TPeBpallleHUii: pacTBOpeHHe 0e/KOB B | coefuHeHHs"
BOZle, JeHarypauusi OeskoB Tmpu HarpeBaHuy, | 95. Ipakruueckas pabora Ne 5. Perrenue POIII
LIBeTHble  peakI[Md  Ha 0esky, pelleHre | SKcrepuMeHTalbHBIX 3afjay 1o TeMme  https://resh.edu.ru/su 1
9KCIIepUMEeHTa/IbHbIX 3a/a4 110 TeMaM | "Pacrio3HaBaHue OpraHu4yecKux bject/29/10/
«A30TCojepKalljie OpraHu4yeckue COefUHeHUs» U | CoeauHeHUH"
«Pacrio3HaBaHue OpraHMYeCcKux COeZJMHeHUMN». 96. KonTposibHas paboTa 1o teme POIII
"A3oTcogeprkalye opranuueckve |https://resh.edu.ru/su 1
coeiiHeHUs " bject/29/10/
Wtoro no pasgeny 12
Paspgen 5. BeicokOMOIeKy isipHble CoeZiuHeHus ™
5.1 BricoKOMoOJIeKy/IIpHBIe COeAUHEeHHS 97. OcHoBHBIE TTOHATHSA xumuu  POIII
OcHOBHBIE TIOHSITHS XUMHH | BbICOKOMOJIEKY/ISIDHBIX — coefuHeHWM W https://resh.edu.ru/su 1
BBICOKOMOJIEKYJIIDHBIX ~ COeJVHEHWW: MOHOMep, | MeTO/bl MX CHUHTe3a —II0JIMMepU3aLvs U bject/29/10/
MoJIMMep, CTPYKTYypHOE 3BEHO, CTereHb | TOJIMKOHZeEeHCaLUs
NoJMMepu3aliiy, CpefHsss MoJieKyssipHas Macca. | 98. Tlmactmaccel. YTum3saius u nepepabotkaPIIII
OcCHOBHBIE MeTO/bl CHHTe3a BbICOKOMOJIEKYJ/ISIPHBIX | I/IaCTHUKA https://resh.edu.ru/subje | 1
CcOoeZIMHEeHUM — [oJIMMepu3arus 51 ct/29/10/
TTO/IMKOH/ZeHCaL|usl. 99. O/1aCTOMephl: HaTypaibHbIMPOIII
ITorumepnble  marepuanel.  I[lnacTmaccel | cMHTeTHUeCKHe KaydyKu. Pe3uHa https://resh.edu.ru/subje | 1
(monusTWIEeH, TOJWIIPONU/EH, TOJMBUHUIXIOPU, ct/29/10/
MOTMCTUPOI, nonumeTunMeTakpuiar, | 100. BonokHa: HaTypanbHble, UCKyCCTBeHHbIe, POILL
MOJIMKapOOHATHI, NIO/IU3TUIeHTepedTanaT). | cuHTeThdeckue. IlomMepsl — creljuanbHorohttps://resh.edu.ru/subje | 1
Ytunu3arys v nepepaboTKa I/1acTHKa. Ha3HauyeHUst ct/29/10/
DJ1IaCTOMepBI: HaTypaJibHbIN Kayuyk, | 101. Ilpaktuueckass pabora Ne 6. PemenueP3III
CUHTETHUeCKHe KayuyKu (byTaareHOBBIN, | 3KCIepUMEHTa/IbHBIX 3a/lau [0 TeMe https://resh.edu.ru/subje | 1
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XJIOPOTIPEHOBLIM, U30MPEHOBbI) U CUJIMKOHBI.
Pe3una.

BonokHa: HaTypasbHble (XJIOMOK, IIE€pPCTh,
IIE/K), HWCKYCCTBeHHble  (BHUCKO3a, aljeTaTHoe
BOJIOKHO), CUHTeTHYeCKUe (KaripoH U JIaBCaH).

[Tommumepsl  CrieLMasbHOTO  Ha3Ha4yeHUs
(TedioH, KeBsap, 37€KTPONPOBOJSAIIME TTOUMEDHI,
Ouopas3siaraemble TOJIMMEPHI).

OKCllepuMeHTa/lbHble  MeTOJbl  U3yueHusi
BellleCTB M MX I[IpeBpallleHuii: 03HaKOMJIeHHWe C
obpa3iiaMu MPUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH,
T1acTMacc, KayuyKOB, peleHue
9KCIepUMeHTabHbIX 3a/a4 1o TeMe
«Pacro3HaBaHue /71acTMacC ¥ BOJIOKOH».

PacuétHble 3ajaun.

HaxoxzpeHve  MosekynsspHOW — (DOpMYJIbI
OpPraHUUeCKOro COeJMHEeHHUsl M0 MaCCOBbIM [I0JISIM
3/IeMEHTOB, BXOJSIUX B €ro COCTaB, HaXOXKJeHHe
MOJIEKY/ISIPHOM thopMyibl OpPraHUYecKoro
coeivHeHusi 10 Macce (00BEMY) TIPOAYKTOB
CropaHusi, 1O KOJMYeCTBY BellecTBa (macce,
00bEMY) TIPDOAYKTOB PpeakLWd W/WIA HCXOAHBIX
BeIleCTB, YCTaHOBJ/IEHHWE CTPYKTYPHOU (OpPMYJIbI
OpraHMuYecKoro  BellleCTBA HAa  OCHOBe  ero
XUMAYEeCKUX CBOWCTB W/ CIIOCOOOB TO/TyUeHUs,
orpezie/ieHHe [0/ BbIXOJA TMPOJYKTa peakiuu OT
TeopeTHYeCKU BO3MOKHOTO.

MexnpeMeTHbIe CBSA3U.

Peanu3aiiysi MeXIpeJMeTHBIX CBsi3el TpU
M3y4YeHUU OpraHuvecKol XUMUU B
10 knmacce ocyecTBisieTCsl uepe3 MCIO/b30BaHUE
Kak 0OIIMX eCcTeCTBEHHO- HAYUHBIX MOHSATHH, TaK U
MOHSTUM, TIDUHATBIX B OTJENbHBIX IpeJMeTax
€CTeCTBeHHO-HAayUHOro 1[UK/Ia.

"Pacrio3HaBaHue 11j1lacTMacc U BOJIOKOH"

ct/29/10/

102.  OO6Gobuenne u  cucremarusanusaPOIII

V3y4eHHOI 0 MaTepuasa 1o
"BbICOKOMO/IEKy/IsIpHbIe coelMHeHus"

TeMe

https://resh.edu.ru/subje

ct/29/10/
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OO1ye ecTecTBeHHO-Hay4yHble  TIOHSTHS:
siB/ieHre, HayuHbIM (akT, TUIoTe3a, TeOPUs,, 3aKOH,
aHa/IM3, CHHTe3, Kaaccudukaius, HabmrozeHue,
v3MepeHue, SKCIIepUMeHT, MO/ie/Tb, MOZie/IiPOBaHue.

®u3uKa: mMaTepus,, aTOM, 3JIEKTPOH, MMPOTOH,
HeWTpOH, MoJieKy/sia, SHepreTUYecKuii ypoBeHb,
BEI[eCTBO, TeJIo, O0bEM, arperaTHoe COCTOSTHHe
BellleCcTBa, (U3UUeCKWe BeJUYMHBIL,  eJUHUL[BI
H3MepeHUsi, CKOPOCTb, SHeprusi, Macca.

buonorus: KjieTka, opraHusM, 3KOCHCTeMa,

ouocdepa, MeTabo/In3M, HAaC/1eICTBEHHOCTh,
aBTOTPOGHBIA M TreTepoTpPOdHBIA THIT THUTAHUS,
Opo’keHue, dboToCHHTE3, JbIXaHHe, OesKy,
YIJIEBOAbI,  JKUPbI,  HYK/JIE€WHOBble  KHUCJIOTHI,
(hepMeHTHI.

T'eorpadus: T10/Ie3HEIe HCKOIIaeMble,
TOITJTUBO.

TexHosorus: MulleBble TMPOAYKTbI, OCHOBBI
paliMOHaNbHOTO  MWTaHUS, MOIOIUe CpPeJCTBa,
Marepuasbl W3 MCKYCCTBEHHbIX M CHUHTETUUYECKUX

BOJIOKOH.
Wtoro no paspeny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102

*Mdopmbl yuéTa padoueil mporpaMMbl BOCIIUTaHHUS

YcraHOB/IeHHe JOBEPUTEbHBIX OTHOLIEHUN MEXKY IefarorndeCKiuM pabOTHUKOM U ero 00yJaromMucs
Bk/itoueHre B yPOK UTPOBBIX TIPOLIEAYP AJ1s TIO/ifiep>KaHusi MOTUBALIMK 00YJaroL[UXCsl K TIOJTyYeHHIO 3HaHUM.

[lpumeHeHMe Ha ypOKe WHTEPAKTHUBHBIX ()OpM pabOThl C OOYUAIOIIMMHCS: WHTE/VIEKTYaJbHbIX WIP, CTUMY/IMPYIOI[UX I03HABaTeIbHYI0 MOTHBALUIO

00yyYaroIuxcsl.

[TpumeHeHMe TpynIioBoii paboTe! MM paboTHI B Mapax, KOTOphIe yuaT 00yJyarouuxcsi KOMaHHOW paboTe ¥ B3aMMO/IEUCTBHIO C IPYTUMU 00YUarOIIIMMUCS.

Bk/itoueHre B YPOK UTPOBBIX TIPOLIEAYP JJIs1 TIO/ifiep>KaHusl MOTUBALIMK 00YJaroL[uXCsl K TIOJYYeHHI0 3HaHUM.
Vicronb30BaHue BOCTIMTATE/ILHBIX BO3MOXXHOCTEH COZIEp>KaHUsI TEMbI Uepe3 ToZi00p COOTBETCTBYIOIIUX 3a7iau /IS peleHws].
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TeMmaTnueckoe IJIAaHUPOBaHHe MPAKTHUYECKHUX, Ia00PaTOPHBIX U KOHTPOJIBHBIX padoT

10 KJTACC
No Bun (bopma) pabotsl Tema Kon-Bo yacoB, | Cpoku  TpOBEICHUS
ILII. OTBOJAMMBIX Ha | (Henest, MecsiIy)
JTaHHYIO paboTy

1 [TpakTrueckast pabota 1 "ITonyuenue 3TUI€HA U U3yUEHUE €ro 1 3 Hefiesis OKTSOps
CBOMCTB"

2 KonTponbHast pabota 1 YT/1€BO10pOABI 1 1 Hefenst lekabpst

3 [TpakTrueckast pabora 2 Pelienue skcrieprimeHTanbHbIX 3a7ay 1o teme "Crivptel | 1 2 Hefiesig sSTHBaps
1 (eHOBI"

4 [MpakTrueckast pabota 3 PelleHve  3KcliepyMeHTa/IbHBIX — 33Zia4  I0  Teme | 1 4uepens sHBaps
"KapboHoBbie KUC10ThI. CI0)KHBIE 3GHphI"

KoHtposibHast pabota 2 Kucnopogcozepykaiye opraHuuyeckue Belecrsa 1 4 Hepiesnisi peBpasib

5 [TpakTHueckas pabora 4 Pemtenne  sKCepUMeHTa/IbHBIX  3afiad 1o  Teme | 1 4 Hepens (epasb
"A30TCozep Kallue opraHuuecKye
coeliHeHUsT"

6 [TpakTrueckast pabota 5 Pemenne  sKCrepuMeHTa/IbHBIX  3afiad 1o  Teme | 1 1 Hepenst mapTa
"Pacrio3HaBaHre OpraHyeCcKux
coeIMHeHU"

7 KontposbHast pabora 3 A3soTcojepskallje opraHiyecKye CoefiIMHeHusI 1 2 HeJlens1 MapTa

10 [TpakTrueckast pabota 6 Pemtenne skcriepyMeHTabHBIX 3a/jau 110 Teme 1 3 HeJesis arnpes
"Pacrio3HaBaHue 171acTMacC U BOJIOKOH"

11 KonTponbHas pabota 4 «A30TCcoepKalIie OPraHMYECKUE COSTUHEHUSI 1 4 nenens mas

Uroro 11
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TEMATHNYECKOE IVIAHNPOBAHUE
11 KJTACC

O.W. MeHpeneesa.

BeIIleCTB 10 TPYIIaM U

bject/29/11/

nepuoiam

Ne OJIEKTPOHHbBIE
n/n Tema (uudpossbie) KonmnuecTBo
Pazpnen (comep>kaHue) obpa3oBaTe/ibHble ~ UaCoOB
eCypchl

Pa3pen 1. TeopeTrueckrie OCHOBbI XUMUU™*
Crtpoenue aroma. Ilepuopuueckmu 3akoH U | 1. Atom. CocraB aTOMHbIX sifjep. XumuuyeckunPOIIIl

1.1 | Ilepuoguueckasi cucreMa XHUMHYECKHX | 3/IeMeHT. V30TOombI https://resh.edu.ru/su 1
3/1emeHTOB [I. 1. MeHpe1eeBa bject/29/11/

ATom. CocraB aTOMHBIX anep. | 2. CrTpoeHHe 3/eKTPOHHBIX 000ji0ueK  aToMoB,POIII
Xumuueckuii 3memeHT. WM3oronbl. CTpoeHHe | KBAaHTOBBLIE UMC/IA https://resh.edu.ru/su 1
3JIEKTPOHHBIX 000/I0UeK aTOMOB, KBaHTOBBIE bject/29/11/
yyc/ia. JHepreTuyeckue YpoBHU U MNOAYPOBHU. | 3. Knaccudukaiys XMMUUeCKUX 3jieMeHToB (S-, p-, d-,POIII
ATOMHBIE opbuTtanu. Knaccudukanus | f-anemeHTbI) https://resh.edu.ru/su 1
XUMHUUECKUX 3JIeMeHTOB (S-, p-, d-, f-a7eMeHThI). bject/29/11/
Pacripesieniene  571€KTPOHOB 10 aTOMHBIM | 4. PacripefieieHe  3/IeKTPOHOB ~ TI0  aTOMHBIMPIIII
opbuTansim. OJleKTpOHHBIe  KOH(UIypaluu | opbuTasism https://resh.edu.ru/su 1
aToOMOB 3/IeMEHTOB ePBOr0—4EeTBEPTOrO bject/29/11/
NepuoJi0oB B OCHOBHOM U BO30YXAEHHOM | 5. D/IeKTPOHHbIE KOH(HUIYpaL[Md aTOMOB 3/eMeHToB BPOIIII
COCTOSIHMM, 3/IEKTPOHHbIe KOH(GUI'YPALIMK MOHOB. | OCHOBHOM M BO30YXKJEHHOM COCTOSTHUM https://resh.edu.ru/su 1
OJIEKTPOOTPHLIATE/IbHOCT. bject/29/11/
[Teprosuueckuii 3akoH U [lepuoanyeckas | 6. ONeKTpOHHbBIe KOH(Urypanuu 1oHOB.POIII

cacteMa  XuUMHueckux  snemeHToB  [IL.W. | DnektpoorpuiaTensHOCTb https://resh.edu.ru/su 1
MengeneeBa. CBs3b INEPUOJUUYECKOrO 3aKOHA M bject/29/11/
I[Teproauueckon CHUCTEMBI XUMHYeCKUX | 7. Ilepuopnueckui 3akoH U [lepropuueckas cucremaPOIIl
5/IEMEHTOB C COBPEMEHHOW TEOPHeH CTPOeHMsI | xumuueckux snaemeHtoB [I. V. Menpgeneesa, cBsasb chttps://resh.edu.ru/su |
aroMoB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB | COBpeMeHHOM Teopueil bject/29/11/
XUMHUYECKUX 3JIEMEHTOB W 00pa3syeMbIX HMH | CTpOeHHs aTOMOB
IIPOCTBIX M CJIOKHBIX BEIIeCTB IO TPYyNraM M | 8. 3aKOHOMEPHOCTH W3MeHEeHHs CBOMCTB XUMHuecKuxPOIILI
neprofaM. 3HaueHHe TIePUOANUYECKOro 3aKOHA | 37eMeHTOB W 00pa3yeMbiXx MMHU MPOCTBIX U CIOXKHBIXhttps:/resh.edu.ru/su 1
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9. CucreMaTu3aiys 1 0600IIieHre 3HaHUM 10 TeMe

POIII
https://resh.edu.ru/su
bject/29/11/

1.2

Crtpoenue BemecrBa. MHorooo6pasue Bemecrs

XuMHueckasi CBsI3b. BHJbI XUMHUeCKOM
CBS3U: KOBa/leHTHas, WOHHas, MeTa/l/In4yecKasl.
MexaHu3Mbl 00pa30BaHMsl KOBaJeHTHOW CBSI3U:
0OMeHHBIN U JOHOPHO-aKL[eNTOPHBIN. DHeprusi u
AnuHa cBsisU. [lonsipHOCTB, HamNpaBlIeHHOCTb U
HaChILL[aeMOCTh KOBaJIeHTHOW CBsi3U. KpaTHble
cBsa3U. BopopopHas cBsA3b. MeXMoOJieKyJ/sipHbIe
B3aUMO/IENCTBUS.

BaneHTHOCTB ¥ Ba/ieHTHbIE BO3MOXXHOCTU
aToMOB.  CBfI3b  3/I€KTPOHHOW  CTPYKTYpBI
MOJIEKY/l C UX FeOMeTpUYeCKMM CTpOoeHueM (Ha
rpuMepe  COeJUHEHUM 37eMEeHTOB  BTOPOTO
reproza).

[IpencraBnenue 0 KOMIT/IEKCHBIX
coepvHeHusix. (CoCTaB KOMIIJIEKCHOTO —MOHa:
KOMIUIeKCooOpa3oBartesb, JIMTaHAbl. 3HaueHue
KOMIUIEKCHBIX ~ coefvHeHuW.  Ilonsitwe o
KOOP/MHALJMOHHON XUMUH.

BewecTtBa MOJIEKYJISPHOT'O U
HEMOJIeKyJISIPHOT O CTPOEHMUS. Turnel
KpUCTa/VTMUeCKUX  peléTok  (CTpyKTyp) U
CBOWCTBA BeLLeCTB.

[lonsiTve ©0 [AWCHEPCHBIX  CUCTeMax.
Wctvnuble  pactBopbl.  [lpejcraBneHue o
KOJUTOUJHBIX pacTBopax. CriocoObl BbIpa’KeHUs
KOHLIeHTpal[iM  pacTBOPOB: MaccoBas  [OJIs
BelllecTBa B pacTBOpe, MOJIsIpHAasA KOHLIEHTpaLs.
HacpluieHHble ¥ HeHachblllleHHble  PacTBOPHI,
pacTBOPUMOCTb. KpucTtamioruaparsl.

10. Bugel  xumuyeckod — cBs3u.  MexaHu3MbIPOIII

o0Opa3oBaHMs KOBaJIEHTHOM CBSI3H. https://resh.edu.ru/su
BogopozHas cBs3b. MexXMosieKysipHble bject/29/11/
B3alMO/IeCTBUS

11. Ba/leHTHOCTb U BajleHTHbIE BO3MOXXHOCTU aTOMOB.POIII

CBsi3b  37IEKTPOHHOU CTPYKTYPhI C wux

reoMeTpuyeCKruM CTpOEHHUEM

MOJIEKYJT

https://resh.edu.ru/su
bject/29/11/

12. TlpencrtaBneHrsi O KOMIUIEKCHBIX COEJUHEHUSIX:
COCTaB U HOMEHKJIaTypa

POIII
https://resh.edu.ru/su
bject/29/11/

13. BemjectBa MOJIEKY/IIPHOTO W HEMOJIEKYJISIPHOTO

POIII

cTpoeHusi. Tumbl KpuCTa//iMueckux pemnetok uhttps://resh.edu.ru/su
CBOMCTBa bject/29/11/
BeIIleCTB

14. TloHATHE O AUCTIepCHBIX chcTemax. [IpeacTaBieHue
0 KOJIJIOU/IHBIX pacTBOpax

PIIII
https://resh.edu.ru/su
bject/29/11/

15. VctuHHBIE  pacTBOPBI: HacoblljeHHble  UPOIII
HeHacbll|eHHbIe, PACTBOPUMOCTb. https://resh.edu.ru/su
KpucrannoruapaTsl bject/29/11/

16. CriocoObI BbIpa)keHus1 KOHLIEHTPAL[MX PaCTBOPOB

POIIT
https://resh.edu.ru/su
bject/29/11/

17. PeleHve 3ajay C UCHOJb30BaHUEM TOHSTUH
«MaccoBass  [JlOys PacTBOPEHHOIO Bell[eCTBa»,
«MOJISIpHAsi KOHLIeHTPaLusi»

POIII
https://resh.edu.ru/su
bject/29/11/

18. Knaccugukanys 1 HOMeHK/IaTypa HeopraHu4eCKux
Bell|eCTB

POIIT
https://resh.edu.ru/su
bject/29/11/

19. CucremaTH3anyst ¥ 000011[eHre 3HaHUH T10 TeMe

POIII
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Knaccudukarms U HOMEeHK/1aTypa
HeopraHuyecKux BelLleCTB. TpuBHuanbHbIE
Ha3BaHUs OT/le/IbHBIX ripe/icTaBUTeNen

HeOpraHn4eCKuXx BelllecTB.

https://resh.edu.ru/su
bject/29/11/

20. KontposrHast pabota 1o Temam «CTpoeHHe aToMa.
[Tepuomnueckuii 3akoH u Ilepuoguyeckasi cucrema

POIII
https://resh.edu.ru/su

XUMUueckux ayemeHtoB [JI. W. MeHpeneeBa»,bject/29/11/
«CTpoeHue
BelllecTBa. MHOroobpasue BelllecTB»
1.3 XuMuueckKue peakijuv 21. Krnaccudukanus — xumuueckux — peakiuii  BPOII
Knaccudukaimss XMMUUeCKUX peaki[dii B | HEOPraHMUYeCKOM U oOpraHuyeckod xumuM. 3akoHhttps://resh.edu.ru/su

HeopraHu4ecKou ¥ OpraHuyecKoil XUMHUU. 3aKOH
COXpaHeHUsI MacChl BelecTB; 3aKOH COXpaHeHUsI
¥ TIpeBpallleHus SHeprud TMpU XUMHYEeCKUX
peakuusx. TermoBble 3hdEKTEI XUMHUUYECKUX
peakuuii. TepMoxyMryecKrie ypaBHeHHsI.

CKOpoCTb XMMHUYECKOW peakLluu, eé
3aBHCUMOCTb OT pa3/IMuHbIX ()aKTOPOB.

I'oMoreHHble ¥ TreTeporeHHble peakKLUu.
Karanu3 v KaTanm3aTopsl.

ObpatuMble ¥ HeoOpaTWMble peaKI[UH.
Xumuueckoe paBHOBecCHe. KoHcraHTa
XMMUUECKOro paBHOBecusi. PakTopbl, BAKSIOLHE
Ha TOJIOKeHHWe XHWMHUeCKOro paBHOBeCHS:
TeMriepatypa, JaBjleHWe W  KOHL|eHTpaluu
BeIlleCTB, y4YaCTBYIOIIMX B peakUuu. [IpuHIuM
Jle [laTense.

OneKTponuTHyecKas JIUCCoLMaLusl.
CuibHble W s1abble  3meKTposuThl. CTerneHb
mucconauuu. Cpefja  BOJHBIX — pacTBOPOB:
KUCJIOTHas, HelTpasnbHas, 111e/I0UHasl.
Bopgopoanbiii  mokazatesib  (pH)  pactBopa.
C'uppomus coneld. Peakipii HoHHOTO 0OMeHa.

OKHCUTENbHO-BOCCTaHOBUTE/TbHBIE
peakuyu. CrterneHb oOKuciaeHUs. OKUCIUTENb U

COXpaHeHHsI MacChl BeIlleCTB; 3aKOH COXpaHeHUsi M
ripeBpalleHNsi SHepruu Mpu
XUMHUYECKHUX PeakLysx

bject/29/11/

22. TerioBbie 3deKTb
TepMoxuMHUueckre ypaBHeHUs

XUMUYECKUX  PpeakIui.

POIII
https://resh.edu.ru/su
bject/29/11/

23. DBbluuc/ieHUs1 1O ypaBHEHUSIM XUMHYECKUX|
peakLi U TepPMOXUMHUYECKUM ypaBHEHUSIM

PIIII
https://resh.edu.ru/su
bject/29/11/

24. CKOpOCTb XMMHUYECKOM peaklyd, eé 3aBUCUMOCTb
OT pa3/iMuHbIX (pakTOpoB. KaTanus u KaTaau3aTopbl

POIII
https://resh.edu.ru/su
bject/29/11/

25. 'oMoreHHble ¥ reTeporeHHble peakLiiu

PIIII
https://resh.edu.ru/su
bject/29/11/

26. TIpaktuueckasi pabora Ne 1 mo Teme «BnusHue
pa3MUuHbIX ()aKTOPOB Ha
CKOPOCTb XMMHUUECKOW peakLun»

POIII
https://resh.edu.ru/su
bject/29/11/

27. Ob6patuMble U  HeoOpaTUMbIe
XUMUYecKoe paBHOBeCHe

peaKi1H.

POIIT
https://resh.edu.ru/su
bject/29/11/

28. IpakTueckast pabora Ne 2 1o Teme
«BrusiHMe pa3MMUHBIX  (AaKTOPOB Ha  IOJIOXKeHHe
XVMHYECKOTO PaBHOBECHSI»

POIII
https://resh.edu.ru/su
bject/29/11/
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BOCCTaHOBUTeNMb.  [IpoliecCbl  OKUCIeHUsI U
BOCCTAaHOBJIeHUs. BakHeHIIe OKUCIUTEeNH U
BOCCTAHOBHUTE/MU. MeTo, 37IeKTPOHHOr0 OasaHca.
OJIeKTPOJIU3 PACTBOPOB M PaCIl/IaBOB BellleCTB.

OKcrnepyMeHTa/lbHble MeTOJbl H3yueHUs
BellleCTB M WX TMpeBpalljeHHl: Ppas/oKeHue
repokcuja BOJIOpOZia B TIPUCYTCTBUU
KaTa/n3aTopa, MoJenu1 KPUCTA/I/TUYECKUX
peléToK, IIpoBe/leHHe  peaki[iii  MOHHOTO
oOMeHa, ompezie/ieHHe Cpelibl PACTBOPOB C
TOMOLbI0 MH/WKATOPOB, W3y4yeHWe BJIUSHUS
pa3MuUHbIX (PaKTOPOB HAa CKOPOCTb XMUMHUUECKOH
peakiLu U I10JIOKEeHHe XWUMHUUECKOr0
paBHOBeCHSI.

29. 3Dnektponutuhueckas auccoruauus. CUibHbIE U
cs1abble 371eKTpouThl. CTerneHb JUCCOIMALIN

POIII
https://resh.edu.ru/su
bject/29/11/

30. MoHHoe nipou3BegeHue Bozbl. Cpesa BOAHBIX
pacTBOpOB. BogopozHblii noka3artens (pH) pacTBopa

POIII
https://resh.edu.ru/su
bject/29/11/

31. T'ugponu3 coneil. Peakuuu, TpoTekaroljie B
pacTBOpax 371eKTPOJIUTOB

POIII
https://resh.edu.ru/su
bject/29/11/

32. Tlpaktuueckast pabota Ne 3 o TeMe «XUMUUECKHE
peakiuu B pacTBOPaXx 3/1€KTPOIUTOB»

PIIII
https://resh.edu.ru/su
bject/29/11/

33. OKUCIUTEe/TBHO-BOCCTaHOBUTE/ILHbIE
peakuyu. BaxHeuIMe OKUC/IATE/TM U BOCCTaHOBUTEU

POIII
https://resh.edu.ru/su
bject/29/11/

34. Metop
basaHca

3JIEKTPOHHOTO  (371eKTOHHO-MOHHOT0)

PIIII
https://resh.edu.ru/su
bject/29/11/

35. D/IeKTpOo/IU3 paCTBOPOB U paclljlaBOB Bell[eCTB

POIII
https://resh.edu.ru/su
bject/29/11/

36. PemmeHue 3a7a4 pa3/IMuHbIX TUIIOB

PIIII
https://resh.edu.ru/su
bject/29/11/

37. PemeHue 3a7a4 pa3/IMuHbIX TUIIOB

POIII
https://resh.edu.ru/su
bject/29/11/

38. Cucrematuszaiust U 00001ieHre 3HaHUM 10 TeMme
«XHWMHUUeCKHe peakLyum»

POIIT
https://resh.edu.ru/su
bject/29/11/

39. KontpospHast pabota 10 Teme «XHMUUECKHE
peaKIum»

POIII
https://resh.edu.ru/su
bject/29/11/
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Wtoro nio pa3geny

Pazpen 2. Heopranvueckass XumMusi*

2.1

HemeTtannsl
TTono>xkenue HeMeTaslJIOB B
[Tepuoanueckoi cucreMe XUMUUECKUX

snemeHTOB [I.I. MeHzeneeBa M 0COOEHHOCTH
CTpOeHusi WX aromoB. PuU3nMyeckue CBOMCTBA

HeMeTas/yioB.  AJIJIOTPONUsST  HeMeTa/uioB  (Ha
rpyuMepe  KWUC/IOpoa, cepbl, ¢ochopa u
yrJjiepoja).

Bopopog. Ilonyuenue, ¢usnueckve u
XMMHYEeCKUe CBOMCTBA: peaklyd C MeTa/ulaMu U

HeMeTa/lJlaMM, BOCCTaHOBUTe/IbHbIE CBOWCTBA.
I'uapuppl. ToriMBHBIE 3/1eMEeHTHI.
lanorensl. HaxoxzgeHue B IIpupoze,

crnocoObl MosyueHusl, pusrueckrue ¥ XUMHUECKHEe
cBorctBa. ['anoreHoBozjopogpl.  Baxuenmme
KHUCJIOPOZICOZiepKalljie COeZJMHEeHUs] TaJoreHOB.
JlabopaTopHble ¥ TIPOMBILIJIEHHBIE  CIIOCOOBI
MoNyueHusi rajioreHoB. [IpvMeHeHWe raioreHOB
Y UX COeJMHEeHUH.

Kucnopos, o030H. JlabopaTopHbie W
TIPOMBIIILJIEHHbIE CrI0Co0BI TOJTy4eHust
kuciopoga.  dusnueckue U XUMUUECKUe

CBOMCTBAa U IIPUMEHeHHe KHC/I0poJa M O30Ha.
OKcHzbl ¥ NEPOKCU/IBI.

Cepa. Haxox/eHue B mpupoge, Croco0bl
MojiyueHusi,  (uU3MyeckMe U XUMHYECKUe
cBoiictBa. CepoBogiopog, cyabduabl. Okcuf,
cepbi(1V), okcug cepri(VI). CepHuctas u cepHad

KACIOTEI U ux comu. OcoOeHHOCTH CBOMCTB
CepHOM KHUCIOTBL. [IpUMeHeHWe cepbl U eé
CoeIMHEeHUH.

40. Tlonoxkenne HemeTa/sioB B IlepuognueckoiPOIII

cucteMe xumuueckux snemeHToB 1. Y. MeHgeneeBa uhttps://resh.edu.ru/su 1

0COOEHHOCTH CTPOEHUSI UX bject/29/11/

aToMoB. Pu3MUecKUe CBOMCTBA HEMeTalJIOB

41. AnnoTporvsi HeMeTasuIoB (Ha TipuMepe Kuciopoa,PIIll

cepsl, (hocdopa u yrieposa) https://resh.edu.ru/su 1
bject/29/11/

42. Bogopog: nonyyeHue, gusnueckue U xummuueckueP IIII

cBoiicTBa. ['MaApubI https://resh.edu.ru/su 1
bject/29/11/

43. TanoreHbl: HaXOXKIeHWE B TIpHpoje, CriocoOpIPIIII

roJiyyeHust, Gpu3nyeckre U XUMUUeCcKue https://resh.edu.ru/su 1

CBOMCTBa bject/29/11/

44, ["anorenoBogoOpoOAbI. BaxxnetiimePII1I

KHMC/IOPO/ICOZiep Kalliie coeIMHeHUs TajlorTeHOB https://resh.edu.ru/su 1
bject/29/11/

45. JTabopaTopHbIe U TIPOMBIIILJIEHHbIE CTTOCOOBI POIII

rosiyueHusi ranoreHoB. [IpumeHeHue ranoreHoB U uxhttps://resh.edu.ru/su 1

CcoeIMHeHU I bject/29/11/

46. Tlpaktuueckass pab6ora Ne 4. PemennePIIll

9KCIepUMeHTaIbHbBIX 3a/iau 1o Teme «['ajoreHbI» https://resh.edu.ru/su 1
bject/29/11/

47. Kucnopoz: mnabopatopHble W mpombinuieHHbIeP 1]

criocoObl  monydeHusi, ¢u3nuecke U xumuueckuehttps://resh.edu.ru/su 1

cBorcTBa. O30H. bject/29/11/

[TprMeHeHHe KUC/IOpO/ia U 030HA

48. OKCcHUAbl U MepoKCUbI POIII
https://resh.edu.ru/su 1
bject/29/11/

49. PemieHue 3a7jau pa3/IMYHbIX TUTIOB POIII

1

https://resh.edu.ru/su
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A3ot. HaxozaeHue B MPUPOJE, CIIOCOObI
nojiyueHus,  (usMueckue U XHMMHUUECKHe
cBoiicTBa. AMMMaK, HUTpUZbL. OKcHIbpl as3orTa.
A3oTucTasi M a30THasg KHUCJIOTBI M MX COJIM.
Ocob6eHHOCTH  CBOMCTB  a30THOM  KHUCJIOTHI.
[TpuMmeHeHre a30Ta U ero coeflMHeHUH. A30THBbIe
yI00peHusl.

docchop. HaxoxgeHue B  TIpUpo/e,
crnoco0Obl TosTyueHwus], pr3nueckre U XUMUUECKHe
cBoiictBa. ®ochuart u  dochuH. OKCUAbI
tdochopa, dochopHas KuCIOTa U €€ COJIM.

[TpumeHenue d@Qochopa U ero coeAUHEHUH.
docdopHbie yrobpeHusi.
Yrnepos, HaxoxJeHue B TIpUPOJeE.

AnnotporniHele Moaudukaiuu. Pusnueckre u
XUMMUYECKHe CBOMCTBA IIPOCTBIX  BelLeCTB,
obpa3oBaHHbBIX yriepogoMm. Okcup yriepoza(ll),
okcup, yrnepoga(lV), yrosnpHas kKuciota U eé
CconMv. AKTHBMPOBAHHBIA YTo/ib, afcopOrius.
dynnepensl, TpadeH, yrjiepojHble HaHOTPYOKHU.
[TpuMeHeHMe TIPOCTBIX BellecTB, 0Opa30BaHHBIX
YIJIEPOZIOM, U ero CoeIMHEeHUH.

Kpemnuit. HaxoxzpeHne B 1mpupoge,
croco0bl rosiyueHus], pr3nueckre U XUMUUeCKue
cBorctBa. Oxkcup  kpemuHusi(IV), kpemHueBasi
KHUCJI0Ta, CUNMUKaThl. [IprMeHeHre KpeMHUS U ero
coeguHeHuil. CTeKn0, ero mMojay4YyeHWe, BU/bI
CTeK/a.

bject/29/11/

50. Cepa: HaxOXKieHHe B TIPUPO/ie, CTIOCOOBI
ronyuyeHusi, hprusnyeckre U XuMrUUeckre CBOMCTBA

POIII
https://resh.edu.ru/su
bject/29/11/

51. CepoBozi0po/i, Cy/Ib(puabI

POIII
https://resh.edu.ru/su
bject/29/11/

52.  Kucimopoacofepxaijye — COoeIUHEHUS
Oco6eHHOCTH CBOMCTB CEPHOM KUCIOThI

Cepbl.

PIIII
https://resh.edu.ru/su
bject/29/11/

53. IIpaktuueckas pabora Ne 5. Pemenue
9KCTIIepUMEHTabHBIX 3a7au 1o Teme «Cepa W eé
COeTUHEHUS»

POIII
https://resh.edu.ru/su
bject/29/11/

54. A30T: HaXxOXKIeHHe B TIPUPO/ie, CIIOCOOBI
MoJIyyeHusl, (U3NUecKue M XHMMHUUeCKHe CBOMCTBA.
AMMUaK, HUTPU/IbI

PIIII
https://resh.edu.ru/su
bject/29/11/

55.  Kuwiopopcopepxaiiye — coefvHeHUss — asora.

OCoO6eHHOCTH CBOMCTB a30THOM KUC/IOThI

POIII
https://resh.edu.ru/su
bject/29/11/

56. [IpuMeHeHre a30Ta U ero coeJWHeHUU. A30THbIE
ynobpenust

PIIII
https://resh.edu.ru/su
bject/29/11/

57. ®ocdop: HaxoXJeHHWe B TIPUPOAE, CIIOCOOBI
NoJIyueHus1, Gpu3nuecKre U XuMru4eckue

cBorictBa. Pochubl U hochuH

POIII
https://resh.edu.ru/su
bject/29/11/

58. Okcugpl docdopa, Gpochopcopepkaiiye KUCIOTHI.
Conu ochopHO KUCIOTBI

POIIT
https://resh.edu.ru/su
bject/29/11/

59. [Ilpumenenue ¢ochopa u ero
docdopHblie yrobpeHus

COeIMHeHUM.

POIII
https://resh.edu.ru/su
bject/29/11/

60. TTpaktuueckasi pabora Ne 6. PerieHuie
5KCIepUMeHTa/bHbIX 3a/1a4 1o TeMe «A30T U docdop U

POIIT
https://resh.edu.ru/su
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WX COeIMHEHUsI»

bject/29/11/

61. Yrnepoj: HaxoxzeHUe B NPUPOJE, a/VIOTPOITHbIe
MoaubuKaluy; husnyeckre 1
XMMHUUYEeCKHe CBOMCTBA, TPUMEHEHNe

POIII
https://resh.edu.ru/su
bject/29/11/

62. Oxkcup yraepoga(ll), okcup  yriaepoaa(IV),
yroJibHast KUC/I0Ta U e€ Con

POIII
https://resh.edu.ru/su
bject/29/11/

63. PerieHye 3a/1au pa3/iMuHbIX TUIIOB

PIIII
https://resh.edu.ru/su
bject/29/11/

64. KpemHMI: HaXOXIeHHe B IIPUPOZie, CIIOCOOBI
rosiyueHus1, hpu3nueckrie U XuMHUUYeckre CBOMCTBa

POIII
https://resh.edu.ru/su
bject/29/11/

65.0xcup
CUJTAKATbl

kpeMHusA(IV), KpemMHueBas  KHUCJIOTa,

PIIII
https://resh.edu.ru/su
bject/29/11/

66. IIpruMmeHeHne KpeMHUS U ero coeguHeHUn. CTekIo,
ero rnoJjiyyeHve, BUibl CTeK/1a

POIII
https://resh.edu.ru/su
bject/29/11/

67. PelieHye 3a/1au pa3/IMuHbIX TUIIOB

PIIII
https://resh.edu.ru/su
bject/29/11/

68. Cucremarusaiusi 1 00001[eHNe 3HAHUW TI0 TeMe
«HemeTasbi»

POIII
https://resh.edu.ru/su
bject/29/11/

69. KoHtposibHasi pabota 1o TemMe «HemeTtaibi»

POIIT
https://resh.edu.ru/su
bject/29/11/

70. AHamu3 pe3y/ibTaToB
KOppeKIUsi OIMO0K

KOHTPOJIbHOW ~ paboThI,

POIII
https://resh.edu.ru/su
bject/29/11/

2.2

Mertaniasl
[Tonoxxenne meta/uioB B Ileproanueckon

71. TTonoxeHue meTannoB B Ilepuouueckol cucTeMme
XVMMUYECKHUX 3/1IEMEHTOB.

POIII

https://resh.edu.ru/su 1
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cUcTeMe XMMMUeCKUxX 371eMeHToB. OcoOeHHOCTH
CTPOEHMsI  37IeKTPOHHBIX ~ 000/I04eK  aTOMOB
MeTtassioB.  OOuue  Qu3Myeckre  CBOMCTBA
MeTa/ioB. [IpuMeHeHWe MeTa/uIOB B OBITY H
TexHUKe. CriyiaBbl MeTaJl/IOB.
ONeKTPOXUMUUECKUW D5, HalpsUKeHUN

MeTa/sioB.  OOmye  crocobbl  MOMyYeHHs
MeTaJl/IoB: THIPOMETasTyprus,
MTUPOMETAJUTYPTHs, 3JIEKTPOMETAaJLTyPrHsl.
[TonsiTue o Koppo3uu MeTa/uioB. CrocoObI

3alLMTHI OT KOPPO3UH.
OO1iast  XapakTepucTUKa MeTauioB [A-
rpynnbl [leproanueckoil CUCTEMbl XUMHYeCKUX

neMeHTOB. HaTpuii W Kammii: TMoJyuyeHue,
¢usnueckue U XUMUYeCKHue CBOWCTBA,
NpUMeHeHWe  TMPOCThIX  BeL|eCTB W UX
COeIMHeHUM.

OO61jasi xapakTepucTuUKa MeTaioB ITA-
rpynnsl [leproguyeckon CUCTEMBbI XMMHUYECKHUX
371eMeHTOB. MarHnid M KanbLMi: II0JyuyeHue,
¢dusuueckue U XUMHYEeCKHe CBOMCTBA,
MpUMeHeHWe  TIPOCThIX  BeIleCTB U UX
coeariHeHui. JKECTKOCTh BOZABI U CHOCOOBI eé
yCTpaHeHwUs.

AnoMUHUI: TOny4YeHUe, Gu3UUecKre u
XMMHYeCKWe CBOWCTBA, TNPUMEHEHHe IIPOCTOro
BelllecTBA U ero coejvHeHUN. AMdoTepHbIe
CBOMCTBA OKCHJA W THUAPOKCHJA aTFOMHUHUS,
T'U/IPOKCOKOMIL/IEKChI aTFOMUHUS.

Obrast XapaKTepUCTHKA MeTa/lJIOB
nobounbix noarpynm (B-rpyrmn) Ieproanueckoit
CUCTeMbl XUMUUYECKHX 3/IeMEeHTOB.

dusryeckue U XUMHUECKHe CBOMCTBA

Oco6eHHOCTH CTPOEHUS 3/IEKTPOHHBIX bject/29/11/
000/10UeK aTOMOB MeTaJJIOB
72. O6mme  ¢dusnueckre CBOHMCTBa  MeTa/utoB.POIII

HPI/IMEHEHI/IQ MeTaJ/l/IOB B 6]:ITy H TeXHHKe

https://resh.edu.ru/su
bject/29/11/

73. CninaBbl MeTa/10B. Kopposus meTasiioB

POIII
https://resh.edu.ru/su
bject/29/11/

74. PellieHue 3a/jau pa3/IMuHbIX TUTIOB

POIII
https://resh.edu.ru/su
bject/29/11/

75. DJIEKTPOXUMHUYECKUM DPsifi HalpsDKeHWH MeTaslIoB.
OO61ue criocoObI TTOTyYeHHsI MeTaJlIOB

PIIII
https://resh.edu.ru/su
bject/29/11/

76. OO1jasi XapakTepuCTUKAa MeTaioB [A- TpyIIbI
[Tepyosyueckold CHUCTEMbl XUMHUYECKUX 371€MEHTOB.
HaTtpuii u Kanuii: TonyueHue, (usmyeckue U
XUMHYeCKHe CBOMCTBA, PUMeHeHUe TIPOCThIX BelecTB
U

UX COeIMHeHU

POIII
https://resh.edu.ru/su

bject/29/11/

77. OOImass xapakTepucTHKa MeTa/uioB IIA- Tpyrmiiel
[Teprogrueckor CHUCTeMbl XWUMHWUECKHUX SJIEMEHTOB.
Maruuii ¥ KanbliMi: TIoaydyeHUe, (QU3NUecKue W
XMMHUUEeCKHe CBOMCTBA, IPUMEHeHHe
TIPOCTBIX BeleCTB U UX COeIMHEeHNN

POIII
https://resh.edu.ru/su

bject/29/11/

78. JKEcTKOCTb BOZIBI U CIIOCOOBI €€ yCcTpaHeHuUs

POIIT
https://resh.edu.ru/su
bject/29/11/

79. AnOMUHUM:  TIOJIyYeHHe,
XMMHUUeCKHe CBOMCTBA, TPUMEHeHHe

¢busnueckve

POIII
https://resh.edu.ru/su
bject/29/11/

80. AmdoTepHble CBONCTBa OKCHAA M TUAPOKCH[A
aJIFOMHHUS, TUAPOKCOKOMIT/IEKChI aTFOMUHMUS], UX

POIII
https://resh.edu.ru/su
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XpoMa U ero coeguHeHuid. OKcuabl U
ruapokcuabl xpoMa(ll), xpoma(Ill) u xpoma(VI).
XpoMaTel M [UXpOMaThl, WX OKUCJIUTE/IbHbIE
cBoricTBa. [TonyueHue u npumMeHeHHe XpoMma.

dusryeckue U XUMHUUYECKHWe CBOMCTBa
MapraHila W ero coeiuHeHWM. BaxHelme
coeIMHeHUsI mapranta(Il), Maprasia(IV),
mapradiia(Vl) u wmapranua(VII). Ilepmanranat
Ka/lusi, ero OKUC/IUTe/IbHbIe CBOMCTBA.

dusrueckue U XUMHUECKUe CBOMCTBa
)Kere3a U ero coefiiHeHui. OKCU/bI, TUAPOKCU/bI
u comu xene3a(ll) u xenesa(Ill). ITonyuenue u
TpUMeHeHUe JKejie3a U ero CrjlaBoB.

dusrueckue U XUMHUECKUe CBOMCTBa
Meau U eé coenvHeHuid. [lonmyyeHuve
TpUMeHeHUe Me/Id U eé coeIMHeHU.

[uuk: monydyeHue, ¢u3NUecKre U
XUMHYecKue cBoMcTBa. AM(OoTepHble CBOMCTBA
oKcHuza u TU/IPOKCHUA LIMHKaQ,
TUIPOKCOKOMITIEKCHI [TUHKA. [IprMeHeHHe I[UHKa
Y ero CoeJJMHeHNH.

OKCcIriepuMeHTa/IbHble MeTO/bl H3Yy4eHHs
BeIIeCTB U UX MpeBpallleHni: n3yueHre 00pasiioB
HEMeTaJl/IoB, ropeHue cepel, (ocdopa, >kesesa,
MarHuss B KWUCJIOpOJe, U3yueHUe KOJUIeKLUU

«MeTannbl Y CIUIaBbl»,  B3aWMO/IeHCTBUE
IIeJIOYHBIX U I11leJIOYHO3eMe/lbHbIX MeTasyIoB C
BOJIOM (BO3MO>KHO HCM0JIb30BaHUe

BH/leOMaTepuasgoB), B3aMMOJIECTBHE LIMHKA H
JKeje3a C pacTBOpaMM KHUCJIOT M IIjesiouei,
KaueCTBeHHble peakluM Ha HeopraHuyeckue
aHMOHBI, KATUOH BOZ0PO/ia ¥ KaTHOHbI MeTaJl/IOB,
B3aMMO/IeMICTBHe THUJPOKCUJOB allOMMHUS MU

TIpUMeHeHHe

bject/29/11/

81. PerteHuie 3a/1au pas/iMuHbIX TUIIOB

POIII
https://resh.edu.ru/su
bject/29/11/

82. Tlpaktuueckasi pabora Ne 7. PerieHue
9KCTIePUMEHTA/IbHBIX ~ 33/lau 10  TeMe
TJIaBHBIX TOATPYII»

«MeTannbl

POIII
https://resh.edu.ru/su
bject/29/11/

83. OOwjas xapakTepucTHKa META/UIOB TOOOUHBIX|
noarpynn  (B-rpynmn)  I[lepuoguueckoidi — cucTembl
XUMHUECKUX
3/1eMEHTOB

PIIII
https://resh.edu.ru/su

bject/29/11/

84. ®usnueckre U XUMUYeCKHe CBOMCTBA XpOMa U ero
CcoeIMHeHWH, UX TIpUMeHeHne

PIIII
https://resh.edu.ru/su
bject/29/11/

85. Baxxnenvie coeguHeHrs mapraHua. [lepmaHraHar
KaJluisl, ero OKUC/IUTe/IbHbIe CBOMCTBA

POIII
https://resh.edu.ru/su
bject/29/11/

86. ®u3nueckue U XUMUUYECKUE CBOMCTBA JKeje3a U ero
coeguHenui. [lonyuenuve u
TpYMeHeHre CIJIaBOB JKejle3a

PIIII
https://resh.edu.ru/su
bject/29/11/

87. ®dusnyeckre U XMMHUUYECKHe CBOMCTBA MeJud U eé
COoeIMHeHU, UX TIpUMeHeHue

POIII
https://resh.edu.ru/su
bject/29/11/

88. dusnueckyre U XUMHUECKHe CBOMCTBa MMHKAa " ero
COEAHHEHHﬁ, HX MpUMEHEHHE.
FI/I,EIJ)OKCOKOMHJIQKCBI MWHKAa

POIIT
https://resh.edu.ru/su
bject/29/11/

Peinenue
«MeTanibl

89. [IIpaktuueckas pabora Ne 8.
JKCIIEPUMEHTA/IbHBIX ~ 33Jjau [0  TeMe
1MOOOYHBIX MTOATPYII»

POIII
https://resh.edu.ru/su
bject/29/11/

90. Perrenyie 3a/1au pa3/iMuHbIX TUIIOB

POIIT
https://resh.edu.ru/su
bject/29/11/

91. OO6oOuieHne ¥ CUCTeMaTH3alMs H3YYeHHOTO

POIII
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LIJMHKa C pacTBOpaMH KHC/JIOT U Ile/I0Yvel,
pellleHre 3KCIIePUMEHTa/bHBIX 3a7a4 I10 TeMaM
«["anorensr», «Cepa 1 eé coefHeHUs», «A30T U

MaTepuasa 1o teme «Metasibi»

https://resh.edu.ru/su
bject/29/11/

92. KoHTtposibHasi pabota 1o TeMe «MeTasuibi»

POIII

dochop u ux coeguHeHUs», «MeTasuIbl TJIaBHBIX https://resh.edu.ru/su 1
MOATPYMI», «MeTaibl TOO0UYHBIX ITOATPYII». bject/29/11/
93. AHamu3 pe3y/lbTaTOB KOHTPOJIbHOW  paboTs,POIII
KOPPeKLUs OIMO0K https://resh.edu.ru/su 1
bject/29/11/
Wtoro nio pazgeny 54
Paszpen 3. Xumus v KU3Hb™
3.1 MeToapbl MO3HAHUA B XUMUU. XUMHA U KU3Hb | 94. Pomp xumuu B obecrieyeHnd  yctoiunBoroP JIII
Posnb xvMuu B 0OecrieueHUH YCTOMUMBOTO | Pa3BUTHS uesioBeuecTBa. [IoHATHE 0 HayuyHbIX MeTozaxhttps:/resh.edu.ru/su 1
pa3BuTUs uesioBeuecTBa. [IoHATHME O HayyHBIX | UCC/IeJ0BaHUS BelleCTB bject/29/11/
MeTOoJax I03HaHUA M MeTOZO0JIOrMM HayyHoro | 95. HayuHble TPUMHLMIBI OpraHy3alyvd XumuueckoroP Il
HCCceloBaHUSl. HayuHnblie MPUHLMIBL | TIPOM3BO/ICTBA. https://resh.edu.ru/su 1
OpraHu3alui  XWMHYeCKOro  TPOW3BOACTBA. | ITpOMBIIILIEHHBIE CTTIOCOOBI MTOTyUeHHUST bject/29/11/
[TpombIiiLIeHHbIe CIIOCOOBI TIOJIy4eHUs] | BaKHEMILIUX BelleCTB
Ba’KHEUILINX BelLleCTB (Ha npuMepe | 96. Xumuueckoe 3arpsi3HeHHe OKpy»karoieid cpefibl uPIIII
TPOM3BOJCTBA AaMMMAaKa, CEpPHOM KHCUIOTBL, | ero Moc/efCTBHUS https://resh.edu.ru/su 1
MeTaHO/1a). [IpompbllieHHBIE CITOCOOBI bject/29/11/
MOJIyYeHHs] META/IZIOB M CIUlaBoB. XuMuyeckoe | 97. Xumus W 370poBbe uesoBeka. JlekapcTBeHHbIePIIII
3arpsi3HeHMe  OKpYXKarolleld Cpefibl U €ro | cpejcTea https://resh.edu.ru/su 1
nocnencTBUs. Pomb  XxumuM B oDecriedeHUH bject/29/11/
SHepreTHyeckoil 6e30MacHOCTH. 98. Xumwusa nuum. Pomp xumuu B obecrieyeHnnPOIII
Xumus u 3[J0pOBbe 4eJIoBeKa. | muireBoi 6e30macHOCTH https://resh.edu.ru/su 1
JlekapcTBeHHbIE cpezCTBa. [TpaBuna bject/29/11/
WCTO/Ib30BAHUSA  JIEKADCTBEHHBIX TpernaparoB. | 99. Kocmetnueckne u mnap@roMepHble cpezcTtsa.POIII
Ponb xvMuM B pa3BUTUN MeULIMHBI. briTOBasi Xumusi https://resh.edu.ru/su 1
XUMUs TIMLM: OCHOBHBIE KOMIIOHEHTBI, bject/29/11/
nuiieBble 100aBKu. Poib xumuM B obecrievenny | 100.  Xumusi B CTpoMTensCcTBe.  BakHeifmmePOIIl
TUIIeBOM 6e30MacHOCTH. CTPOUTe/IbHbIe U KOHCTPYKLIMOHHbBIE https://resh.edu.ru/su 1
KocmeTnueckue u napGroMepHble | MaTepuabl bject/29/11/
CpeficTBa. BriToBast XUMUSL. IlpaBuna | 101. Xumusa B cenbckoM xo3siicTBe. Opranuueckue uPIIII 1
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6e3omacHoro WCI10J/Ib30BaHUs riperiapaToB
ObITOBOM XMMWU B MIOBCETHEBHOM >XKU3HHU.

XvMHUSI B CTPOMTENbCTBE: Ba)kKHeUIIne
CTpoUTe/IbHbIe MaTepHasbl (LIeMeHT, OETOH).

Xumusi B CeIbCKOM  XO3SICTBe.
OpraHvyeckre W MHUHepajbHble YI0OpeHus.
CoBpeMeHHble KOHCTPYKLIMOHHbIe MaTepualbl,
KpacCKH, CTeK/10, KepaMHKa.

Matepuarbl ISt 3/IeKTPOHUKM.
HaHoTexHosioruu.

PacuéTHble 3aaun.

PacuéTbl: Macchl BelljecTBa WM 00BEMa
ra3oB II0 U3BECTHOMY KOJIMUECTBY BellleCTBa,
Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B
peakiiy BelecTB, Macchl (00BbEMa, KO/MYeCTBa
BellleCTBa) MPOAYKTOB peakLUU, eC/id OJHO U3
BeIleCTB HWMeeT TpUMecH, Macchl (00béMa,
KOJIMUeCTBa BellleCTBa) MPOJYyKTa peakLiuU, ec/iv
OJHO U3 BelIeCcTB [JlaHO B BHJe pacTBopa C
onpeile/IEHHON MaCcCOBOM [j0/ield paCTBOPEHHOTO
BellecTBa, MacCCOBOM JOMM W MOJISIPHOU
KOHLIEHTpallMi BelljecTBa B pacTBOpe, J0Jd
BbIXOJla TPOAYKTa peakiuu OT TeOopeTUYecKu
BO3MOJKHOTO.

MexnpeMeTHbIe CBSA3U.

Peanu3aiiusi MeXXIipeJMeTHbIX CBsI3eil Mpu
W3ydyeHuu oO1ieid U HeopraHuyecko XxumMuu B 11
KJlacCce OCYIIeCTB/ISIeTCS uepe3 MCI0Jb30BaHue
Kak OOIIMX eCcTeCTBeHHO-HAyUHBIX MMOHSTHH, TaK
Y TIOHSATHM, MPUHSTHIX B OT/AENbHBIX MpeameTax
eCTeCTBeHHO-Hay4YHOr O 1[UKJIa.

OO1e ecTecTBeHHO-HAYUYHbIE TTOHSITHUS:
siB/IeHVe, HayuyHbId (akT, TUIOTe3a, Teopus,
3aKOH, aHa/JW3, CHHTe3, KjacCU(UKalus,

MUHepaJbHbIe y00peHus

https://resh.edu.ru/su
bject/29/11/

102. Cucremaruzanus u 060011[eHHe 3HAHUH 10 TeMe

POIII
https://resh.edu.ru/su

bject/29/11/
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MepUOAUYHOCTb,  HAOMIOZIEHWe,  W3MepeHue,
9KCIIeEPUMEHT, MO/IeJlb, MO/Ie/TUPOBAHUE.

du3MKa: MaTepusi, MUKPOMHP, MaKpPOMHUD,
aToM, 9JIEKTPOH, TIPOTOH, HEWTPOH, WOH,
W30TOITBI, PaZIM0aKTHBHOCTb, MOJIeKYJIa,
JHEepPreTUUeCKUH ypOBEHb, BeIeCTBO, TeJlo,
00bEM, arperaTHOe COCTOSTHME  BeIeCTBa,
uieanbHbId  Ta3,  (GU3NUECKHe  BeJIMUUHBI,
eIMHULIbI U3MEePEeHUs1, CKOPOCTh, SHEPrHs, Macca.

buosnorusi: KJIeTKa, OpraHu3M,
3KOCcHCTeMa, Ouocdepa, MeTabonmu3m, Makpo- U
MHUKDO3JIEMEHTBI, O€NKH, >KUPbI, YIJIEBOABI,
HYK/IEMHOBbIE KHC/IOTBI, (epMeHThbl, TOPMOHBI,
KPYrOBOPOT BeIIIeCTB W TOTOK JHEPrud B
9KOCHCTEMaX.

I'eorpadust: MUHepasibl, TOPHbIE TIOPO/BI,
T10J1e3HbIEe UCKOTIaeMble, TOTIJTABO, PeCYPChHI.

TexHosorus: XUMUAYECKast
MIPOMBIIIEHHOCTb, META/UTyPrusi, CTPOUTE/IbHbIE
MaTepHaJIbl, CeTbCKOXO03STUCTBEHHOE
MPOM3BO/ICTBO,  TMHIEBas  IPOMBIIIEHHOCTb,
(hapMarieBTHUeCKast TIPOMBIIIIEHHOCTb,
MPOM3BO/ICTBO  KOCMETHUECKUX  TIpPeraparos,
MIPOM3BO/ICTBO KOHCTPYKILMOHHBIX MaTepUasoB,

3/IeKTPOHHAs TIPOMBIIIIJIEHHOCTD,
HaHOTeXHOJIOTUHU.
Wtoro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

*@®dopMbl yuéTa padoueil MporpaMMbl BOCHUTAHUSA
YcraHoB/ieHYe 10BepUTEebHBIX OTHOLIEHUM MeXXy IeflarornyeckuM pabOTHUKOM U ero 00yJaroIyiMucs
Bk/roueH1e B ypPOK UTPOBBIX MPOLEYP AJIS TTOAepKaHusl MOTUBALIMH 00YJarOIIUXCs K TIOMyUeHUI0 3HaHWH.

[MprMeHeHWe Ha YPOKe WHTEepaKTHUBHBIX (OpM paboThl C OOYYaIOLUMMCS: WHTE/IEKTYaJbHbIX WIP, CTUMY/IUPYIOIIUMX TT03HABATebHYH) MOTHBALUIO

00yuaroImmxcs.
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[TprMeHeHMe TPYITITOBOM pabOThI UK pabOTHI B IMapax, KOTOPbIe yuaT 00yUarouxcss KOMaHAHON paboTe U B3aUMOEUCTBUIO C IPYTUMH 00 yUarOIIMMUCS.
Bk/ttoueHre B YpOK UTPOBBIX TIPOLIEAYP /IS TIO/Iiep>KaHusl MOTHBALIUK 00YJarOL[UXCs K TIOJTYYeHHIO 3HaHUH.
Vcriosib30BaHUe BOCITUTATE/TBHBIX BO3MOYKHOCTEH CO/IepKaHUsS TeMbI uepe3 MoI00p COOTBETCTBYIOIIMX 3a/au /ISl PeleHusl.
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TeMaTHuecKoe IVIaHUPOBaHHE MPAKTHYECKHX, Ia00paTOPHBIX U KOHTPOJIbHBIX padoT

Ne Bug (¢popma) paboTsl Tema Kon-Bo  yacos, | Cpoku
ILIL. OTBOJUMBIX [IpOBe/leHus
JIAHHYIO paboTy (Hepensi, MecsL)
1 KonTponbHasi pabora Nel «CTtpoenue atoma. [lepuoauyeckuii 3akoH U |1 1 Hexens
Ilepuosuueckas cucreMa XMMUUeCKUX 3/1eMeHTOB /1. . OKTSIOpst
MenzeneeBa», «CTpoeHue BellectBa. MHoroo6pasue
BelmecTB»
2 ITpakTrueckast pabora Ne 1 «BnmussHue  pa3nuuHbiXx  (DaKTOPOB Ha  CKOPOCTH | 1 2 Hezens
XMUMHUYECKOU peakLui» OKTSI0psi
3 [TpakTrueckast pabora Ne 2 «BnmusiHue pasnuuHbIX  (AaKTOPOB Ha Tojo)KeHue | 1 3 Hezens
XUMUYECKOI'O PaBHOBECHSI» HOSIOpst
4 ITpakTrueckasi pabota Ne 3 «XYMUYeCKHe peakijui B paCTBOPaXxX 3J1€KTPOJIUTOBY 1 2 Hezens
sIHBapsi
5 KontposibHast paboTa Ne2 «XHWMHUYeCKUe peakLin» 1 4 HeJesis
siHBapsl
6 [MTpakTrueckast pabota Ne 4 PerleHve  sKCIllepUMeHTa/bHBIX — 3a3fad 10  TeMme | 1 3 HeJesis
«["ayoreHbI» tdeBpanb
7 [MpakTrueckast pabota Ne 5 Perrenvie skcrieprMeHTa/IbHbIX 3a7a4 110 TeMe «Cepa u | 1 4 HeJesis
eé coeIMHEHUSI» tdeBpanb
8 [TpakTrueckast pabora Ne 6 PellieHne 3KcriepuMeHTa/IbHBIX 3a7ay 1o TeMe «A30T U | 1 1 Hepesia MapTa
docdop 1 ux coeMHEHUSI»
9 KonTponbHast paboTta Ne3 «HemeTasiibi» 1 2 Heflesisi MapTa
10 [TpakTuyeckas pabora Ne7 PelieHne  3KcnepuMeHTa/lbHBIX — 3ajady 1o  Teme | 1 2 HeJesist
«MeTaibl I71aBHBIX MTOATPYIII» arpeist
11 [MTpakTuyeckas pabora Ne8 PelieHne  3KCnepuMeHTa/lbHBIX  3aZjady 1o  Teme | 1 3 HeJesist
«MeTtasnibl TOOOYHBIX MOATPYIII» arpeist
12 KonTtposibHasti pabota Ned «MeTauib» 1 3 Heflenst Masi
Ntoro 12
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