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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMma 1Mo XMMUW Ha ypOBHE CpefHero oOmiero oOpa3oBaHusi pazpaboraHa Ha ocHOBe DenepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl oOpaszoBaTeIbHON MporpamMmbl  cpeaHero oo6mero obpaszoBanuss(P@OIlI COQO), mnpencraBiIeHHBIX B
denepanbHOM TOCynapcTBEeHHOM oOpasoBarensHoM cTtanmapre COO, ¢ yu€tom Konmemmuu mnpenomaBaHus ydeOHOTO
npenMera «XuMus» B 0o0pa3oBaTelbHbIX opraHm3anusx Poccuiickoit ®enepauuu, peaau3ylOIIUX OCHOBHbBIC
oOpa3oBaTeNbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJ0XkeHH «CtpaTerun pa3BuTHs Bocnutanusi B Poccuiickoit denepanuu Ha
nepuon 10 2025 roga» (Pacnopsokenue IIpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHsI Ha YPOBHE YIIIyOJIEHHOTO M3yUYEHHUs 3aHUMAET BaXXKHOE MECTO B CHUCTEME €CTECTBEHHO-HAy4YHOI'0 0Opa3oBaHUs
yuamuxcs 10-11 xmaccoB. UM3ydenuwe mnpeamera, peanusyeMoe B YCIOBUAX AUPPEPEHIUPOBAHHOTO, MPOPUIBLHOTO
oOydeHusi, MNPU3BaHO oOOeCHeuYuTh OOIIe00Pa30BATENbHYI0 U OOUIEKYJIbTYPHYIO TMOJATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOAMMYIO JIs ajanTaluu MX K OBICTPO MEHSIOMIMMCS YCIOBHUSIM H3HHM B COLIMYME, a TAaKXKe MJs MPOJOJLKEHUS
oOy4eHHusi B opraHuzanusx npodeccuoHaIbHOr0 00pa3oBaHMs, B KOTOPBIX XHUMHS SIBISIETCA OJIHOM W3 MPUOPUTETHBIX
TVCLUTLINH.

B nporpamme mo xumu# HazHayeHHE MpeaMeTa «XUMHUS» MONydYaeT MOAPOOHYI0 MHTEPIPETALMI0O B COOTBETCTBUU C
ocHoBomnojaratomumu nonoxenusMu GI'OC COO o B3auMo0OyCIOBICHHOCTH 1ENIEeH, COACPKAHMS, Pe3yIbTaTOB 00yUeHUs
U TpeOOBaHUN K YPOBHIO IOJTOTOBKH BBIMYCKHUKOB. CBHUIIETEIHLCTBOM TOMY SIBJISIFOTCSA CJEAYIOIIME BBIMOJIHSEMbIE
IPOrpaMMoOi 1Mo XUMHUH (PYHKIIUU:

e UH(MOPMALMOHHO-METOUYECKAs, peaau3alusi KOTOpOH oOecreynBaeT MOJyYeHUE MPEICTaBICHUS O IeJsX,
COJEp)KaHUU, OOIIel CTpaTeruu OOYy4YeHHs, BOCIUTAHHUS M pPa3BUTHUA OOYYAIOIIMXCS CPEACTBAMH MPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO Mpoduis;

e OpraHM3alUMOHHO-TUIAHUpPYIOLIAasi, KOTOpas NpEeAyCMaTPUBAET ONPEAEJICHHE: MPUHLMIIOB CTPYKTYPUPOBAHUS U
MOCJIEIOBATEIBLHOCTH HM3Y4YEHUsI y4eOHOTro MmaTepualia, KOJIMYECTBEHHBIX M KAaueCTBEHHBIX €ro XapaKTEepUCTHK;
MOJIXO0J0B K (OPMHUPOBAHHMIO COJAEPKATEILHOW OCHOBBI KOHTPOJIE M OICHKHM OOpa3oBaTelIbHBIX JOCTHKEHHN
00Oy4aromuxcsi B paMKax UTOrOBOM aTTecTalu B JOpMe €IMHOT0 roCyAapCTBEHHOTO 9K3aMeHa 10 XUMHUHU.

[Iporpamma a1t yriry0JIEHHOTO U3YUYEHUSI XUMUU:



e YCTAaHaBIMBAaE€T WHBAPHMAHTHOE MPEIMETHOE COJAEpXkKaHHE, 00s3aTeNbHOE I HM3YUYEHHUS B paMKax OTIEIbHBIX
npoduneil, mpeaycMaTpuBaeT paclpeesieHne U CTPYKTYPUPOBAHHUE €T0 MO KIaccaM, OCHOBHBIM COJEP)KATEIbHBIM
JUHUAM/pa3zienam Kypcea;

e Ja€T NPUMEPHOE pacHpeeIeHUE yUeOHOr0 BpEMEHH, PEKOMEHIYEMOTO Il U3YUYEHHsI OTAEIBHBIX TEM;

e TpenajaraeT MpUMEpPHYIO MOCIEA0BATEILHOCTh U3YUEHHS YUeOHOr0 MaTepHasa ¢ y4€TOM JIOTMKH TOCTPOCHUS Kypca,
BHYTPHUIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH;

e 1a€T METOAMYECKYIO MHTEPIIPETAlMIO LeNell M 3aJad U3y4YeHUs IpeaMeTa Ha YIIIyOJIEHHOM YPOBHE C y4€TOM
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEAHEro oO0mero oOpa3oBaHUs, COAEPHKATEIBHOW XapaKTEpPUCTUKU
IUIAaHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS OCHOBHON 0O0pa30BaTEIbHONM IPOrpaMMbl CpPENHEro OOLIEro 0Opa3oBaHUsA
(IMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABaTEJbHBIX
JEHUCTBUN 00YyYaIOIErocs Mo OCBOCHHUIO COJIEP KaHUS TpeIMeTa.

ITo BceM Ha3BaHHBIM MO3ULHUSAM B IPOrpaMMe M0 XUMHM IPESyCMOTPEHA NMPEEMCTBEHHOCTh ¢ 00yYeHHUEM XHMHUU Ha
YPOBHE OCHOBHOro oOIero oo0pa3oBaHMs. 3a IMpeaejamMH YCTaHOBJIEHHOW NPOrpaMMOil IO XHUMHUHM 00s3aTeabHOU
(VHBapuUaHTHOW) COCTaBIAIOUIEH coaepkaHUs Y4eOHOro mnpeameTra «XUMHUS» OCTa€Tcd BO3MOXHOCTh BbIOOpa €ro
BapUAaTHBHOW COCTABIIAIONICH, KOTOpas JIOJDKHA OMNPEIENATbCA B COOTBETCTBUU C HAINpPABICHHUEM KOHKPETHOTO MpOQuis
oOydJeHwusl.

B cootBercTBHU ¢ KOHIENTYyanbHbIMU No10keHUIMU PI'OC COO 0 HazHaueHUU npeaMeToB 0a30BOT0 U yIriryOJa€HHOTO
ypoBHEN B cucreMe AUPPEpPEHLUPOBAHHOIO OOYy4YEHMs HAa YPOBHE CpPEAHEro OO0IIero oO0pa30BaHMsS XUMHUS Ha ypOBHE
yrayOaEHHOTO U3yYeHHUs HANpaBlieH Ha pealin3aliio MPEEMCTBEHHOCTH C MOCJIEAYIOMUM ATAOM MOJYyYEHUS] XUMUYECKOTO
oOpa3oBaHMs B paMKax M3Y4YEeHHsI CIEIHMATbHBIX €CTECTBEHHO-HAYUHBIX U XUMUYECKUX JUCHUUIUIMH B By3aX U OpPraHU3aLUAX
cpenHero npodeccHoHaIbHOro 00pazoBaHus. B 3ToW CBA3M wu3yueHue mpeameTa «XUMUS»  OPHUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha PaCUIMPEHUE U YIIIyOJIEHUE TEOPETUUECKON U MPAKTUYECKOM MOATOTOBKH 00YYarOUINXCsl, BEIOpaBLINX
onpeaenéHHbId MpoPuiib 00yUEHHs], B TOM YHCIIE C MEPCIEKTUBOM NOCIEAYIOLIETO MOIYyYEHUs XUMUYECKOr0 00pa3oBaHus B
opranmzanusx npodeccruoHaibHoro odpasoanus. Hapsany ¢ stum, B cBere TpeboBanuit ®I'OC COO k miaHUpyeMbIM
pe3ysbTaTaM OCBOEHHS (peliepalibHOM 00pa3oBaTeIbHON MPOTrpaMMbl CpeIHEro o0iiero oOpa3oBaHUSI M3yUEHHUE NpEAMETa
«XUMUS» OpPUEHTUPOBAHO TAaKXKE€ Ha pEUIeHUWE 3a/lad BOCIUTAHWA M COLMAIBHOTO pa3BUTUS OO0YyYaloIIMXCs, Ha



dbopMUpOBaHHE y HUX OOIIEMHTEIUIEKTyaJbHbIX YMEHUW, YMEHUN palHMOHAIM3AalMUA y4yeOHOro TpyJa U OO0OOIIEHHBIX
CIO0CO0O0B AESATENbHOCTH, UMEIOUINX MEXINCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocrapnsomuMu  npeaMera «XUMUsS» Ha YpPOBHE YIIyOJIEHHOTO H3YyYEHMs SBISIOTCS YIUIyOJEHHBIE KypChl —
«Opranunyeckas xumus» u «OOIas U HeopraHuuyeckas xumus». [Ipu omnpeneneHnu mMoaxoJ0B K OTOOPY U CTPYKTYpHOM
OpraHu3alMK COJIEPKaHUS ATUX KYypPCOB B IPOrpamMMe M0 XUMHUU 3a 0CHOBY NpHUHATHI noJjioxxeHuss PI'OC COO o paznuuusax
0a30BOro M YriIyOJIEHHOTO YPOBHEH M3YUEHHUS MTPEeIMETA.

OcHoBy conepkanus KypcoB «Opranndeckast XuMusi» 1 «O011as 1 HeopraHudeckasi XUMUSD» COCTaBISIET COBOKYITHOCTh
MPEAMETHBIX 3HAHUN U YMEHHUH, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YYEHHS MpeaMeTa. JTa CUCTEMa 3HAHUU MOJydaeT
onpenenéHHOe TEOPETHUYECKOe JOMOJHEHUE, TMO3BOJISIIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIMN  00BEM
¢dakronornueckoro marepuana. Tak, Ha yriayOJI€HHOM YpOBHE U3Yy4YEeHHS NpeaMeTa obOecredyeHa BO3MOXKHOCTH
3HAYUTENIbHOTO YBEIWYeHHs 00bEMA 3HAHUM O XUMUYECKUX 3JIEMEHTAaX U CBOMCTBAX MX COCIMHEHUN HAa OCHOBE PAaCHIIMPEHUs
U yrayOJjeHus] TPEACTaBICHUNA O CTPOSHUHM BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAaHUS PEeaKIny,
paccMaTpuBaeMbIX C TOYKH 3pPEHHUS XUMHUYECKOW KHUHETHKH W TEePMOJUHAMHKH. V3ydeHHe MepuoIUYecKOro 3aKOHa U
[lepuonnueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHUYECKHUX MPEICTABICHUSIX
O CTPOCHHUU aToMa. XMMHUYECKas CBS3b OOBSICHIETCS C TOYKU 3PEHHUSI SHEPreTHYECKUX M3MEHEHHH mpu e€ oOpa3oBaHUU U
pas3pylIeHHH, a TaKkke C TOYKM 3pEHHs] MEXaHU3MOB e€ oOpa3zoBaHus. V3yueHue TUIIOB peaKUMi JOTMOJHSIETCA
dbopMUpOBaHHEM MPEACTABICHUN 00 >MEKTPOXMMHUYECKHX IMPOIECCaX M AJIEKTPOJIM3E PaciljlaBOB M PacTBOPOB BemiecTB. B
Kypce OpPraHWYeCKOW XWMHHU TPU PACCMOTPEHHH PEAKIMOHHOW CIIOCOOHOCTH COSAMHEHHH yIenseTcs oco0oe BHUMaHUE
BOIpOcaM 00 3JIEKTPOHHBIX AP PeKTax, 0 B3AUMHOM BIIMSHUN aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLui.

Oco0oe 3HaueHHWE HUMEET TO, YTO Ha COJIEpPKaHHWE KypCOB XUMHUHM YTIIyOJIEHHOTO YPOBHS HM3yuU€HHUsS U KJIacCOB
onpeaenéHHoro nmpo¢uis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpY U XapakTep JOMOJHEHUH K OOIIel chucTeMe MpeaMEeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHbIE mNpeaMerbl. Tak, Hampumep, B COJAEpPNKAHUU MpeaMeTa sl KJIACCOB XHUMMKO-
¢dbuznyeckoro npoduiis 00JIbIIOE 3HAYCHUE OYAYT UMETh JIEMEHThl YueOHOIro Matepuaia nmo oomei xumun. [1pu nzyyenuu
npeaMeTa B JaHHOM Cllydae akleHT OyJeT cieiaH Ha OOITHOCTh METOJI0B MO3HAHHUs, OOUTHOCTh 3aKOHOB M TEOPUN B XUMHH U
B (hr3MKe: aTOMHO-MOJIEKYJIIpHasi Teopust (MOJIEKYJIsIpHast Teopusl B (PU3MKE), 3aKOHBI COXPAHEHUS MAaCChl U SHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, SJIEKTPOJIN3a, MPEACTABICHUS O CTPOSHUH BEIIECTB U APYTOE.



B To *xe BpeMs B coaep)KaHUU MpeAMeTa JJIs KJIACCOB XMMHKO-OHMOJIOTHYEeCKOro Mmpoduis OONbIINK yIeIbHbII Bec
OyZeT uMeTh oOpraHuydeckas XuMHs. B 3TOM ciydae NpeaoCTaBiseTCs BO3MOXHOCTh HJisi Oojiee 0OCTOSTENBHOTO
PACCMOTPEHUS] XUMHUUYECKOW OpPraHu3aluu KJIETKH KakK OMOJOTMYECKON CUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MPUMEpY,
TaKUe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUMUAbI, OCIKH, YTIeBOAbl, HYKJIEHHOBbIE KUCIOTH U Jpyrue. [Ipu sTom 3HaHuUs O
COCTaBE W CBOMCTBaxX MPEJICTABUTENIEH OCHOBHBIX KJACCOB OPraHWYECKHX BEIIECTB CIY’KaT OCHOBOM JUIsl W3Y4YEHUS
CYIIIHOCTHU MPOLECCOB (POTOCUHTE3A, AbIXaHMUs, MUIIECBAPEHUS.

B miane ¢opMupoBaHHs OCHOB HAyYHOI'O MHUPOBO33pPEHHS, OCBOCHMs OOIEHAYYHBIX METOJOB TO3HAHMS U OIBITA
MPaKTUYECKOTO0 NPUMEHEHUS HAyYHBIX 3HAHUW HM3ydeHHE NpeaMera «XUMHsS» Ha YIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX C YUEOHBIMHM IpPEIMETaMH, BXOSIIMMU B COCTaB MPEIMETHBIX oOnacTteil « EcTecTBeHHO-HAy4HbIE
npenMeTsl», «MaTematuka u uHpopmaTtuka» u «Pycckuil SI3bIK U TUTEpaTypay.

[Ipu nzyyennn yueOHOro mpeamera « XuMus» Ha yriryOJ€HHOM YpOBHE TakKe, Kak Ha ypPOBHE OCHOBHOTO U CPEAHETO
obmiero odpazoBanus (Ha 0a30BOM ypOBHE), 3a7a4eil IEPBOCTEIIEHHOW 3HAYUMOCTH SBJISIETCS (POPMHUpPOBAHUE OCHOB HAyKH
XUMHUHU KaK 00JJACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHUUYECKOW NIEATETbHOCTH 4YeJIOBEKAa M OJHOTO U3 KOMIIOHEHTOB
MUPOBOM KyJIbTYyphl. Pemienne 3Toi 3aaun Ha yriyOJEHHOM ypOBHE U3YUEHUS MPEAMETa MPEANOoaraeT peajnu3alimio TaKuX
LeJiel, Kak:

e (opmupoBaHHE MPEACTABICHUI: O MaTepUaIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX W MO3HABAEMOCTHU SIBJICHHIA
MPUPOJBI, O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ BeAylled poJii B OOECHEYEHUH YCTOMYMBOTO
Pa3BUTHUSl YEJIOBEUECTBA: B PEIICHUU MPOOJIEM HKOJIOTMYECKOM, HPHEPreTHYecKOM M NHUIIEeBOM 0e30macHOCTH, B
pPa3BUTUU MEIULIMHBI, CO3AHUH HOBBIX MAaTE€PHAJIOB, HOBbIX UCTOYHHKOB SHEPTUHU, B 00ECIICUEHUHN PAI[HOHATIHLHOTO
IPUPOIONIONIB30BaHuUs, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl YEJIOBEKA, a TAaKKe SKOJIOTHUYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM CpEE;

e OCBOEHHUE CHCTEMbl 3HAHUH, JIEKAIIMX B OCHOBE XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHONU KapTHUHBI MUpA:
(byHAaMEHTANbHBIX MOHATUN, 3aKOHOB M TEOPHUM XMMUHU, COBPEMEHHBIX MPEICTAaBICHUA O CTPOCHUU BEUIECTBA Ha
pa3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaMOJIEKYJISIPHOM, O TEPMOJUHAMHYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTSIX NPOTEKAaHUS XHMUYECKUX PEaKIuil, 0 XUMHYECKOM pPAaBHOBECHHU, PACTBOpPAX M JAUCIEPCHBIX
cucTeMax, 00 00X HayYHBIX NPUHIIMIIAX XUMUYECKOTO TPOU3BO/ICTBA;



e (opmupoBaHHe Yy 00yHarOMIUXCS OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUHN IS
OOBSICHEHUS] KIIFOYEBBIX HJCH M MPOOJIEM COBPEMEHHON XWMUH, IUIsl OOBSICHEHHSI W MPOTHO3MPOBAHUS SIBJICHHHU,
UMEIOIIUX E€CTeCTBEHHO-HAYYHYIO0 MPUPOJY; TPAMOTHOIO peIIeHUs MpoOsieM, CBS3aHHBIX C  XUMHEH,
IPOTHO3UPOBAHMSA, aHAJIM3a M OIECHKH C TO3MLUH SKOJOTMYECKOW O€30MacHOCTH MOCIEACTBUN OBbITOBOW U
MIPOU3BOJICTBEHHON JEATENPHOCTH YEJOBEKA, CBSI3aHHONH C XMUMHYECKUM MPOM3BOJICTBOM, HCIIOJIB30BAaHHEM H
nepepaboTKOM BEIIECTB;

o yIIyONEHHWE TMPEACTABICHUH O HAYYHBIX METOJAaX IIO3HAHWS, HEOOXOMUMBIX JJs TPUOOpPETeHUs yMEHUUH
OPHEHTUPOBATHCSI B MHpE BEUIECTB M OOBSICHEHHS XUMHUECKUX SIBJICHUH, HUMEIOIMIMX MECTO B MpPHUPOJE, B
MPaKTUYECKOH 1eATeIbHOCTU U MTOBCETHEBHOM JKHU3HU.

B muane peanm3zanyy TMEpBOOYEPENHBIX BOCHHTATEIBHBIX W Pa3BUBAIOMIMX (DYHKIUI EIOCTHON CHCTEMBI CpPEIHErO
oOmiero oOpa3oBaHUs MPH U3YUYEHUU MpEAMETa «XUMUs» Ha yriayOiaEHHOM ypOBHE OCOOYIO aKTyalbHOCTh MPHOOpPETAIOT
TaKue e U 3aJ1a4u, KaK:

e BOCNHUTaHHE yOEXKIEHHOCTH B MO3HABAEMOCTH SIBICHUI NMPHUPOJBI, YBAKEHUS K IPOIEcCy TBOpYECTBAa B 00JacTh
TEOPETUYECKUX M TPHUKIATHBIX HCCIEAOBaHUN B XUMHH, (OPMHUPOBAHHE MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMU K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCIHMTAHHIO Ha OCHOBE
YCBOEHUS 00111e4eTI0BEYECKHUX [IEHHOCTEH;

e Dpa3BUTHE TO3HABATENbHBIX WHTEPECOB, HWHTEIUIEKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OO0yYarommxcs,
dbopMUpOBaHHE y HHUX CO3HATEIbHOIO OTHOIICHHS K CaMOOOPAa30BaHMIO M HEMPEPHIBHOMY OOpPa30BAHMIO Kak
YCIIOBUIO YCTIEIIHOW MPO(EeCCUOHATBLHOM U OOIIECTBEHHOM JEsTeIbHOCTH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 3I0pPOBOM 00pa3e KU3HU;

e (opMHUpOBaHME YMEHUH M HABBIKOB DPa3yMHOTO MPUPOJOIOIb30BaHMS, DPAa3BUTHE 3KOJOTHUECKOW KYyJIbTYpHI,
npuoOpeTeHue OMbITa OOIIECTBEHHO-TIOJIE3HOM HKOJIOTUUECKOH e TeTbHOCTH.

OO11ee 4Mcao 4acoB, MPEAYCMOTPEHHBIX IJISl U3YUYEHUS XMMHUHM Ha yriyOJ€HHOM ypOBHE CpeIHEero oOuiero oopa3oBaHus,
coctapisieT 204 gacoB: B 10 kinacce — 102 gaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 gyaca B HeeINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHUu4eCKUX COETUHEHUI.

DNEeKTPOHHOE CTPOEHHWE aToMa YIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMsI. BaJleHTHbIE BO3MOXHOCTH aToma yIJIepojaa. XUMHUYECKas CBSI3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpUAM3aluU  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOU CBsI3HM (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpauHapHasi, JBOMHAs U TpoiHas cBA3b. CrOCOOBI pa3pbiBa CBsI3el B MOJIEKyJax
oprannueckux BemiecTB. [loHsitue o cBOOOOHOM panukane, Hykjieoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUN. MONeKyIsIpHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMYJBl PA3NIMUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckesetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIN 3 HEKTHI).

[IpencraBinenne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonsTue o
(¢yHKIMOHanbHOU rpynne. ['omosnorus. I'omonorudeckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZIEJIBHBIX MPEACTABUTENECH.

OcoOeHHocTH U KiacCU(PHKAIMS OpraHUYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE C O0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHl MO NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpPU HArpeBaHUU
(mnaBieHue, OOyriaMBaHUE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENIEH MOJIEKYII
OpPraHNYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. 'oMmonorndyeckuil psj ankaHoB, o0mas (Gopmysa, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AlKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JETUJIPUPOBAHUS, IUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKMX CBOWCTB MaJbiX (IHMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MONydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, odiias (popmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJKEHOB, Sp*-
ruOpuan3anus aTOMHBIX opOuTtaneil yriepona, 6- U m-cBsi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKIUU IPUCOCIUHEHUS, 3aMELIEHUS B O-IIOJIOKECHHE
IpU JBOWHOW CBSI3M, MOJMUMEpHU3anuu U okucieHus. [IpaBuimo MapKOBHHMKOBA.
KauecTBeHHbIe peakiiuy Ha ABOWHYIO CBs3b. CIIOCOOBI TIOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposartvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Anxunbl. ["'oMomornueckuii psifi aTKUHOB, 001Ias GpopmMyia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJIKHWHOB, SP-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHU  MPUCOCAUHEHHS, JIUMEPU3ALMU U
TPUMEPHU3ALUU, OKUCIEHUS. KUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTyYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMU 3aMeIlIeHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOJAOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JICHMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOUMCTB cTupodia. [lomumepusanus ctupona. CrocoObl NOIyYeHHs U
IIPUMEHEHUE apOMATHYECKHUX YIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonyTHele HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKTsl ero nepepadotku. Crnocoodbl nepepadboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepaboTKu HEPTH, NX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEX1Y Pa3IMUYHBIMU KJIACCAMU YIJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIeBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHnpOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wWIENoYnd. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHueéM M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NYECKUX CBOWCTB YTIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yriaeBoJ0pOIOB pa3JIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajiusi, B3aUMOJCHCTBUE aleTUJIeHa C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoga ¥ BOJAOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE HTUJIEHA H
W3Y4YCHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTte» u «Yromb», ¢
oOpa3llamMi  1IacTMacc, KaydyKOB U PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TaJIOT€HIPOU3BOJIHBIX YIJIEBOJOPOAOB.

Kucsopoacoaep:kamniue opranndecKkue coelMHeHUSs.

[Ipenenvubie ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJieKyn (Ha nOpuMepe
MeTaHOoJla W JTaHoyia). ['oMmosorumdeckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoopojHbie CBSI3M MEXIYy MOJEKyJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKUHUHM 3aMENICHUs, JerujpaTallid, OKHUCIIEHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCIIOTAMH.
KadecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIuLEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aMMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKUMHU KHUCIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOATOMHbIC
ciupTel. [IpencraBienne 0 MeXaHW3ME PEaKIuid HYKICO(MUIHLHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJIbl, B3aMMHOE BIIUSHHE THUIAPOKCOTPYIIIbI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHomna.
Crnioco0Os!I osTydeHus U npuMeHenue gpeHomna. GenondopmanpaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHMS] — aTIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoOJIOTHYECKHE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyina, m3oMepuss U HOMEHKiaTypa. PU3NYECKUE CBOMCTBA aJIbJETHJIOB U
KETOHOB. XUMHYECKHE CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aJbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMeHKNaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHCIIOT. BomOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHMHOM KHUCJIOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJECNbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBas, MNaJbMUTHUHOBAsA, OJICUHOBAS, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOumias Qgopmyia, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOU Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwas xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, 1H-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U aIbIACTUIHON
IPYIIl, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIMKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1esunroio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IJIMKOT€Ha H
Heuono3bl.  dU3nyYeckre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: TMIpOJu3, KaueCTBEHHAsl peakiusi C HOJ0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOJyuyeHue 3(pupoB nemwttoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE THJIOBOTO COUPTa B albJAETH]l HA PAacKaI€HHON MEIHON MPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibpl (C TUIPOKCUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus ramnepuHa ¢
ruapokcuiom Menu(ll), xumuyeckue cBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ Tuapokcuaom meau(ll), BzaumoneiicTeue
KpaxMaJjia ¢ MOJIOM, PEUICHUE KCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupTel U
dbenonwy, «KapOoHoBbIe KUCIOTHI. C10XHBIE YPUPHD).

A30TCoaep:Kale OPraHnvecKue CoeJUHEeHUs.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMmMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJCHUCTBUE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUs] W TpuMeHeHue amudarndeckux amuHOB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u uzomepusi. OTAenbHbIE NPEACTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @u3nueckue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3oTconepkaliye — opraHuueckue — coenuHeHus’» U «Pacno3HaBaHue
OPTaHUYECKUX COCTUHEHUID.

BricokoMoJIeKyJISIPHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIDHBIX COSAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIICH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
novdTUICHTEpedTaIaT). Y TUIM3alus U nepepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJUMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U HUCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmonekyasipHOM (OPMYJIbI OPTraHUYECKOTO COSTUHEHUS TI0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJICKYJIIPHON  (pOpMYJIbI OPraHMYECKOr0 COETUHEHHS 1Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIM WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOMCTB HJIM CIIOCOOOB
MIOJTyY€HUs, OMpPEEICHUE JONH BBIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IPU N3YUYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MNPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, WU3MEPECHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEIKW, YTICBOIBI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAIIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKAS XUMUA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTrOMHBIX siaep. XUMuUdeckuid annemeHTt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPIeTUUECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMU4eCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacnpeneieHue SIEKTPOHOB 1O aTOMHBIM — OPOMTAIISIM.
ONeKTpOoHHbIE KOH(PUTYpaIlMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSHUH, 3JIEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
DJEKTPOOTPULIATETLHOCT.

[lepnognuecknil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.1. MenneneeBa. CBsi3b NEpHOAUYECKOTO 3aKoHa U Ileprogndeckoil CUCTEMBI
XAMHYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. 3Ha4yeHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMH4YECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AaKLENTOPHBIN. DHEPrus U IJIMHA CBSA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CBs3b.
MexMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BajleHTHOCTP ¥ BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C X T€OMETPUUECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHALMOHHON XUMHH.

BemecTtBa  MONEKYISpHOTO M HEMOJEKYJSIPHOTO  CTPOEHHMs.  THIIbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHsS] KOHIIEHTPAIlMH pPacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHHUs U NPEBPALLECHUS
DHEPrUM NPU XUMUYECKUX peakuusax. TemnoBble 3QpPeKTsl XMMUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTaImu3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. (DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECH: TEMIIEpATypa, JABICHUE U KOHLUEHTPALMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautuueckas aucconmanus. CunbHble W clIaOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIIOTHAs, HEWTpasbHad,
niesioyHasi. Bomoponueiii nokasarens (PH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCJIEHMS.
Oxuciurens M BOCCTAaHOBUTENb. [IpoIecChl OKHMCIEHHS M BOCCTAHOBIICHUS.
Baxkneiilye OKHUCIUTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTajau3aTropa, MOJEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIpEIEIICHHE
Cpelbl PacTBOPOB C IIOMOINBKD MHAMKATOPOB, W3YUYEHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucTeMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJTOTPOIUS HEMETAJUIOB (Ha IPUMEPE KUCIOPOJa, CEpPhl,
docdopa u yraeposa).

Bonopon. Ilonyuenue, ¢usnueckue U XMMUYECKHE CBOMCTBA: PEAKIUM C
METaUlaMM M HEMETaJUlaMH, BOCCTAHOBMUTEJIBHBIE CBOMCTBA. [ 'Mapupsl
TomIMBHBIE AJIEMEHTBHI.

["anorensl. HaxoxxneHue B mpupoje, COcoObl MONy4eHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOHOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHbIe M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIy4YEHHUs
rajioreHoB. [I[ppuMeHeHne rajoreHoB 1 X COCIMHECHUM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopona. Ouznyeckne M XUMHUYECKHE CBOWCTBA M MPUMEHEHWE KHUCIOPOJa U
030Ha. OKCUBI ¥ TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuueckue cBoiictBa. CepoBopopon, cyiabduasl. Oxcupn cepwi(1V), okcun
cepoi(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenue cepbl U €€ COCTMHEHHNM.

A3zor. HaxoxneHnue B mpupojie, CHnocoObl MNOdyudeHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTPUIbl. OKCUIbI a30Ta. A30THUCTas U a30THas
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenwe B mpupone, CrHocoObl MOTydeHUs, (U3UYECKUE U
xuMmuueckue cpoiictBa. Dochunbr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yA0OpeHwUsI.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriaepona(ll), oxcun yraepona(lV), yrompHas kuciora u eé
coJId. AKTHUBUPOBaHHBIA yrojib, aacopouus. dysmiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCIUHEHUN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKue u
xumuueckue coictBa. Oxcua kpemHus(lV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tomoxenne meTtamioB B [leprnoanveckoil cCuCTEME XMMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHsS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nyeckue cBorcTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pA HampspDKeHuid  MmeTawioB.  OOmme  crnocoObl
MOy YCHUS METaJJIOB: THUAPOMETAILTY PTHS, MUPOMETAILTYPIHS,
anekrpometaiutyprusi. I[lonartue o koppo3uu metamioB. CrocoObl 3aluThl OT
KOPPO3HH.

O6mas xapakrepuctuka MeramioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QUMYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE TTPOCTHIX BEIIECTB U UX COCTMHEHUM.

O6mas xapakrepuctuka metamuioB |IA-rpynmner I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mosydeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.



AOMUHMI: TTOTy4YeHne, (pu3ndeckne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coeauHeHud. AmMQOTEepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6mast  xapakTepucThKa MeTauioB MoOouHblx mnoarpynn  (b-rpymnm)
[leprognyeckol CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomarsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHUI.
Baxueiimme coenunenuss wmapranna(ll), wmapranua(lV), wmapranma(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeaquHeHuil. OKCHUIIbI,
rugpokcuansl u cou xene3a(ll) u xenesa(lll). [Tonmydyenue u npumeHeHue xemnesa
U €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne n
MPUMEHEHUE MEJU U €€ COCAMHEHUN.

[{uuk: momydyeHue, (U3UYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHne
LMHKA ¥ €r0 COCIUHEHUI.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIECUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE LIMHKA M eje3a C PacTBOPAMM KHCIOT U
1ie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUAPOKCUIOB AIOMUHHUS M IUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUN,
«Mertasbl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecnieueHny yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAax II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble npuHIMIBI OpraHu3auuyd XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BOKHEUININX BEIIECTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [I[pombINIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUTaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedueHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XUMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIECBOM 0€30ITaCHOCTH.

Kocmetnueckne u mapdromepHbie cpenctBa. beitoBas xumms. [IpaBuia
0€30MacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

XuMusi B CTPOUTENIbCTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMUS B CEILCKOM X03gicTBe. OpraHndeckre u MUHEpaabHbIe yA00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPACKH, CTEKJIO, KepaMmHKa.
Marepuansl a1 31ekTpoHukd. HaHoTexHomorumu.

PacuérHrbie 3amaun.

Pacuértel: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 yYAaCTBYIOIIMX B pPEaKIMH BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMM, €CIH OJHO U3
BEII[ECTB HMMEET MpuUMecH, Macchl (00BEMa, KOIWYECTBA BEIIECTBA) IMPOJYKTa
peaKiuu, €cClIM OJHO W3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYeHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OoCyIIECTBIISIETCS YEPE3 MCIIOJIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIACIbHBIX
MpeIMETaxX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOANIHOCTh, HAOTIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHMUE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYpPCHI.

TexHonmorusi: XMMU4YECKasi MPOMBIIIJIEHHOCTh, METAJUTYpTrHsi, CTPOUTEIbHBIC
MaTepHuasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npemuaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHWOHHBIX  MATCPHUAJIOB, OJJICKTPOHHAsA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEr0
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
00ydJaronmMMuUC POCCUUCKOW TpakIaHCKOW UACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOONPEICIICHUIO; HATUYME MOTUBALIUU K
00y4YeHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUMXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJaMU H HOPMaMu T[IOBEJICHUS, HaJIU4ue
IPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTaBUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeaMeTa «XHUMHUS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OINBITA IIO3HABATEIIBHOW W MPAKTUYECKOM JAESTENbHOCTU
o0OyyJaroumxcs B Ipolecce peajin3aiui o0pa3oBaTeIbHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JESTEIHHOCTU
oOyyarommxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOIOPSAKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX U TMO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBECHHOW XUMUMU;

YBaXEHHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIrO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOrO, YTO JaHHbIE HAayKU €CTh pe3yJbTar
JUTMTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;



MHTEpeCa M MO3HABAaTEIbHBIX MOTHMBOB B IOJYYEHHH WU IOCIEIYIOLIEM
aHam3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKH CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS HOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3/10POBBIO;

coOrofeHHsI TpaBWJl OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30I1acCHOr0 MOBEJEHUS B CUTYyaLUsIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTEIbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JIPYrMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K MPAKTUUECKOMY HU3YUYEHHIO MPOPECCUIl pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU L€IeCO00pPa3HOro OTHOLIEHUS K HPHUPOJE KAK HCTOYHHKY
CYILIECTBOBaHUs JKU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYKAKOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UMPOBAaTh HEOJIAronpUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEe/ICTaBICHUST 00 OKPYXAIOUIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
NO3HAaHWW TNPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IUMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npo0JjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENIHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
noJly4aeMble 3HaHUS JJIs aHajIu3a U OOBSCHEHUS SBJICHUIM OKPY>KAIOIIEro MUpa u
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB U MMEIONMUXCS JIaHHBIX C IIeJbI0  TOTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW MO XHUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MerarnpeaMeTHbIE pe3yJIbTaThl OCBOEHUSI MPOTPAMMBbI 110 XMMUU Ha YpOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHPOBO33PEHHS]  OOydYaroIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSTHS, OTpaXKarollue
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTEMa, HAyYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreunBaroIme dbopmupoBanue GyHKIIMOHATEHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUU 00y4aroUInXcs;
CIIOCOOHOCTh oOyJaromuxcs UCIIOIb30BaTh OCBOECHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W yHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ eliCTBUS

1) 0a30Bble JIOrHYeCKHUE TEeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh I NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W YCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOMINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS  KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKHUX PEaKIIHii;

yCTaHaBIMBATh TMPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXAY HM3y9aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAyKTUBHBIE, TIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B paccMaTpUBaEMBbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHUS MCIIOJIb3yEMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHUYecKas (opMmysa, ypaBHEHHE XHUMHUYECKOU



peaKknuu — TPU PENICHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XHMMHUYECKHUX
pEeaKUHnii;

dbopMyIUpPOBATH MENU U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 32 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWH(oOpmanuu (HAy4HO-
NOMyJIsipHAasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPAaBOYHBIE MMOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpE/ICTaBIICHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTH;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpMaMKM, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEIECIEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMYy  MpeACcCTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(OpMAIMel: MPUMEHATh MEXIpeAMeTHbie ((usuyeckue u
MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBL, (HOpMYJIbI, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YueOHbIe HeiCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1auH;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIBbHOCTH,
MTOJYYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IPU BBIITOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICJOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaau3alui y4eOHOTrO MpoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IYyTEM COTJIACOBAHUS MO3ULIHMMN B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PerynsiTuBHbIE YHMBepCAJbHbIE Y4eOHbIe 1eHCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMOJIHEHUH YYEOHBIX W HCCIENOBAaTEeIbCKUX 3ajad, BBIOMpaTh Haubosee
3(p(GEeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJIyYeHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLLUECTBISATh CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIEe pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUHU Ha yTITyOJIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOIero oOpa3oBaHMs BKIIOYAIOT crelUpUYECcKUe
U1 y4eOHOTOo npeaMeTa « XUMHUsD) Hay4dHbIe 3HAHUSA, YMEHUS U CLIOCOOBI 1eHCTBUM
[0 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalHsIX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XUuMuen. B
nporpaMMe IO XUMHUHM TPEAMETHBIE PE3YyJbTaThl MPEJCTABICHB MO TOJaM
U3YYEHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUMA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B oOecrieueHU U pPalMOHAIBHOTO
MPUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KYyJIBTYphI
4yeJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0Ooyiouka aroma, S-, P-, O-aroMHbIE OpOWTAIU, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTajneil, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAINEe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs DdHEPruu MpU XUMHUUYECKHUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTUA U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peaKkIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUHA aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIaxX (MHAYKTUBHBIA U Me30MepHbI 3 dekTbl, opueHntantsl | u |l pona);
dakToIOornyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIOMUIAX  XHUMHUYECKOIrO
MIPOU3BOJICTBA (Ha IpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATh XapaKTEPHBbIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
ONUCAaHUM COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMl  MOCPEACTBOM  COCTABJIECHUS
AIIEKTPOHHOIO OajlaHca ATUX peakiMil, peakiuii HMOHHOro oOOMeHa MyTEM
COCTaBJICHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHWYECKHUX BEIIECTB JIsl WILTIOCTPAIIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTAaHABIWBATH MPUHAIICKHOCTh U3YUECHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HomeHkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BAHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOMYOJ, TJIMIICPUH,
STUJICHTJIMKOJb, (eHon, dopManbaerua, aneTaibIerujl, aleToH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTHHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHWUIIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAs CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: aJIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMECHOB,
JKWHOB, AapPOMATHYECKUX VYIJIEBOJOPOJOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEeBOJOB (MOHO-, JH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHMA C WCIOJB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX MpUMEpPAX
XapaKTep 3aBUCUMOCTU PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- U -CBS3M), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPy aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi  (HeTh, NPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs IPUMEHSTH OCHOBHBbIE onepanuu
MBICIIUTENILHON JESTENbHOCTH — aHajdu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3yUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABJICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpPUAJIBLHOTO E€IUHCTBA MHUPA,
WCITIOJIb30BaTh CUCTEMHbBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUMN, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;

c(hOPpMUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XHUMHUYECKOU
dbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOIYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MOJYUYEHHbIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYYEHUE M HU3YUYECHHE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YIJIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIIOJEHUEM IMIPABUII
0e30macHOro OOpalleHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM,
dbopMyHpOBaTh IENh HWCCIACAOBAHHS, MPEACTABIATh B Pa3IuuHON  (popme
pE3yJbTAThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I11€€CO00pa3HOro MOBEJAEHUsI B ObITY U
TPYAOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ YCTOUUYNBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUSI HA KUBBIE OPraHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBITIUICHHOCTHY U B OBITY C TOYKU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C TIOCTABIICHHON yueOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHUYecKas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W THIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMM HOBBIX MaTEPHAJIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OO KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOIIbI, 3JICKTPOHHAsT 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE U
BO30Y)XKIIEHHOE COCTOSIHMSI aTOMa, TUOpHWau3aIusi aTOMHBIX OpOWTajei, HOH,
MOJIEKYJIa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAas, MeTaJUIMYEeCcKas, BOJIOPOJHAs),
KpUCTAJUIMYECKas pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU UCCOLMAIUU, MEePUOTUICCKUMA
3akoH /.M. MeHneneeBa, 3aK0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKalMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKYJSIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKUX UM KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
NPOTEKaHMs, 0 XMMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJIb30BaHNN BAXKHEHINMX HEOPTaHMYCCKUX BEIIECTB B OBITY M NMPAKTHYCCKOU
JNEATCIIbHOCTH  YeJIOBEKa, OOIMMX  HAyYHBIX  MPUHIOHMIAX  XHUMHYECKOTO
MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TOHSTHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
ONUCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucteMatnyeckyro HomeHknaaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTIETHHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENIEISATh BaJ€HTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHEHHSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuecKas, BOJOPOJHAs), THUI KPUCTALIMYECKON PpEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPEHETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBS3H;

c(hOpMUPOBAHHOCTh ~ yMEHUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU 10 PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYaCTHIO Karajmu3atopa u
JIPYTHE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS U KPUTEPHH T Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATH CMBICH MEPUOAMUECKOr0 3aKoHa /.
W. MeHnneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menaeneena, HCTIOJIB3YS HOHSTUSI
«IHEPreTUYCCKHE YPOBHM», «IHEPIETHYCCKUE MOIYyPOBHM», «S-, P-, d-aTOMHBbIC
opOuTanm», «OCHOBHOE M BO30OYXAEHHOE HHEPTeTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coeMHeHMH 1o Inepuogam u  rpynmam  [lepuwoamyeckount cucremsr /J[. U
MeHnpneneeBa, BaJ€HTHBIE BO3MOKHOCTA aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIM;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS WX IMOJHBIX U
COKPAllIEHHBIX  MOHHBIX  YpaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHHS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C y4€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pPa3IHMYHbIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOIO PABHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3zeicTBuil (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIIOTHI, aMMHAaKa,
o0lMe Hay4dHble NPUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€J€CO00Pa3HOCTD
NPUMEHEHUS HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBICHUW MPHUPOAbI — HAOIIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peabHbId U MBICICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHM, HWMEIOIIUX MECTO B MPUPOJE,
NPAKTHUYECKOH EATEIbHOCTH YEJIOBEKa U B OBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYyYHBIX MPEAMETOB MJIs
00J1e€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOAUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUS;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiyy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEh C
U3BECTHON CTEMEHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkiuH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
OTIPE/ICIEHHON MacCOBOM J10Jiel PacCTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOAA MPOAYKTa pEakIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKUH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIAMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakluu, pelieHHe
DKCIIEPUMEHTANBHBIX 3afad 1o Temam «Metammey u  «Hemeramne»y) ¢
coOJII0/IeHHeM MpaBuil 0€30MacHOTO OOpaIleHusl ¢ BEIEeCTBAMU U JIA0OpaTOPHBIM
obopynoBaHueM, (QopMyIHpOBaTH 1€Jb HUCCIENOBaHUS, MPEACTABIAThH B
paznuyHOi dopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTH YMEHUM: COOJIIOIATh MPABHJIA MOJIH30BAHUS XUMUYECKON
nocysol u  j1abopaTopHbIM O0OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAaMHU B
COOTBETCTBHUH C HWHCTPYKIUSMU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOILIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOT'O JIEUCTBUSL HA >KUBBIE OPraHU3MbI ONPEAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIci noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JaUTEepaTypa, CpelicTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadbaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1aueH.
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3aeioB H TeM nudpoBLIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoHn
11 u Ilepuonnueckas cucteMa XUMUYECKUX 9
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooopasue 1 1
BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 19 1 2
HWroro no pazneny 39
Paznen 2. Heoprannueckasi XumMusi
2.1 Hemeraimisl 31
2.2 Meramisl 23
Hroro no pazgeny 94
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHA U 9
' JKU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 6




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmer u 3HaYEHNE OPTaHUYECKON
XUMHH, [IPEICTaBICHHUE O
MHOT'000pa3uu OpraHuIECKUX
COCTUHEHUN

https://www.imumk.ru/

DNEKTPOHHOE CTPOEHUE aToMa
yriiepoa (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BanenTHble BO3MOKHOCTH aToMa
yriaepoaa

https://educont.ru/

XUMHUECKas CBS3b B OPTraHHYECKIX
COeMHEHUSX. MeXaHH3MbI
00pa3oBaHMs KOBAJECHTHOU CBS3H,
CIocoOBI pa3pbiBa CBsI3EH

Teopust cTpoeHHsI OpraHU4YEeCKUX
coeguHennit A. M. bytneposa

https://www.imumk.ru/

Bunbr uzomepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbBIE
3¢ deKTh B MOJIeKyJ1ax
OpraHNYeCKUX COCTUHEHUHN

https://educont.ru/

[Ipencrasnenue o kIaccupukanuy u



https://educont.ru/
https://educont.ru/

CHCTeMaTHUYEeCKass HOMCHKIIATypa
(IJUPAC) oprann4eckux BEIIECTB

Knaccudukanus peakuuii B
OpraHN4YeCKOM XUMHUH

Cucremaruzanys 1 00001menne
3HAHUH 110 TEME

AJKaHBI: TOMOJIOTHUECKUH i,
obmas hopmysia, HOMCHKJIATypa U
M30MEpHsl, NEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY T

https://www.imumk.ru/

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxosxneHue alkaHoB B IPUPOJIE.
CriocoOblI rmoryueHust 1 IpUMEHEHNE
aJIKaHOB

12

[uxnoankansl: obmas Gopmya,
HOMEHKJIATypa ¥ H30MepHs,
0COOEHHOCTH CTPOSHHS U
XUMHYECKHUX CBOHCTB, CIIOCOOBI
MOJIYUCHUA U TPUMCHCHUC

13

Pemenue pacu€THbIx 3a1a4 Ha
OnpeAeICHuE MOJIEKYJIIPHOU
(hOpMyIIBI OPraHUYECKOTO BEIECTBA
I10 MaCCOBBIM J0OJISIM aTOMOB
3JIEMCHTOB, BXOAAIIIHUX B €TI0 COCTaB.
CucreMaru3anus 1 0000IIeHre
3HAHWH 10 TEME




14

AJIKEHBI: TOMOJIOTHUECKUH s,
obmas hopmysia, HOMEHKJIATYypa,
AJICKTPOHHOE U TTPOCTPAHCTBEHHOE
cTpoeHue Mosekysr. CTpyKTypHas U
[AC-TPAHC-U30MEPHS AIIKEHOB

15

dusnueckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA

16

CriocoOblI moryueHus 1 IpUMEHEHNE
aJIKeHOB

17

[TpakTrueckas padota Ne 1 mo teme
"Ilonyyenue 3TUIIEHA U U3YUYEHUE €T0
CBOMCTB"

https://educont.ru/

18

Pemenue pacu€THbIx 3a1a4 Ha
ONpeAeICHUE MOJIEKYJIAPHOU
(hopMyJTbI OPraHMYECKOTO BEIIECTBA

19

AJKaJeHbl: CONPSKEHHBIE,
W30JIMPOBaHHBIC, KyMYJIHUPOBAaHHBIC.
Oc00EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

https://educont.ru/

20

XUMHYECKUE CBOMCTBA
CONPSKEHHBIX JUECHOB

21

CriocoOsl MoJTy4eHus U IpUMEHEHUe
aJIKaJIneHOB

22

AJIKUHBI: TOMOJIOTUYECKUH P,
obmas hopmysia, HOMCHKIIATYypa,
AJICKTPOHHOE U TTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI, (pr3nyecKkue
CBOMCTBa

https://educont.ru/




23

XUMHUYECKUE CBOMCTBA aJJKUHOB

24

KavecTBeHHBIE peaky HA TPOMHYIO
CBs3b

25

CriocoOblI moryueHus 1 IpUMEHEHNE
AJIKUHOB

https://educont.ru/

26

Pemenue 3agayd: pacu€rsl o
YpPaBHEHUIO XUMHYECKOU PEaKIIH

27

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast
dhopmyra, HOMEHKIATYpa.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OCH301a U
TOJyoJIa, NX (PU3NYECKUE CBOICTBA

https://educont.ru/

29

XHUMHUYECKUE CBOMCTBA APEHOB:
peaxkiuu 3aMeIeHUs

30

XUMHUYECKUE CBOWCTBA apEHOB:
peakIu NPUCOEIUHEHNsI, OKUCIICHUE
TOMOJIOTOB O€H30J1a

31

Oco0EHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa

32

Pemenue pacy€THbIxX 3a1a4 Ha
OIIpeIeTICHUE MOJIEKYJIIPHOMI
(hOpMyJIBI OPraHUYECKOTO BEIECTBA

https://educont.ru/

33

CriocoOsl MoJTy4eHus U IpUMEHEHUe
apeHoB

34

['enernueckas cBsA3b MEXKIY
pa3IMYHBIMU KJIACCAMU




YIJIEBOJIOPOIOB

35

Pacué€tel mo ypaBHeHUAM
XUMUYECKUX PEAKLIUN.
CucremaTu3aius 1 0000IIeHNE
3HaHUM 10 TeEME

36

[Tpuponusiii ra3. [lomyTHble
He(TsIHBIC Ta3bl

37

KaMeHHBII yrosibs U IpoayKThI €r0
nepepadoTKu

38

HedTb u ciocobb1 €€ mepepaboTKH.
IIpuMeHeHne POAYKTOB
nepepadoTKu HepTH

39

['eHeTHuecKas CBSI3b MEKIY
Pa3JINUHBbIMU KJIaCCaMU
YIJIEBOJIOPOIOB

40

["anorenonpous3BoHbBIE
YTJIEBOJIOPOIOB: JIEKTPOHHOE
CTPOCHHUE; PEAKIINHU 3aMeICHUS
rajoreHa

41

JeiicTBue 1mienoyei Ha
TaJIOTeHIIPOU3BOIHBIC.
B3anMoaelicTBue JUrajoreHaaKaHoOB
¢ MarHueM ¥ IIMHKOM

42

Cucremaruzanys 1 00001menne
3HaHUM 1Mo pazaeny "YrieBoaopoasl"

43

KonrponsHast pabora o Teme
"Yrnesopopoas!”

44

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:




TOMOJIOTHYECKUHN Psiji, o0IIIast
dbopmyna, CTpoeHHE MOJIEKYJI,
M30MepHsl, HOMEHKIATYpa,
kinaccudukanys, puznueckne
CBOMICTBA

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

4 OJTHOATOMHBIX CITUPTOB

46 CriocoOblI moryueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITHPTOB
[Tpocteie 3¢upbl: HOMEHKIIATYpa U

47 Hn30Mepust, 0COOCHHOCTH (PU3UICCKUX
1 XMMHUYECKHUX CBOMCTB
MHOroaToMHbIE CIUPTHI:

48 STWJICHTJIMKOJIb U TIIULEPHH, UX
bu3nvecKre 1 XUMHYECKUE CBOMCTBA

49 CriocoOblI rmoryueHust 1 IpUMEHEHNE
MHOTOQTOMHBIX CITUPTOB
DEeHOJI: CTPOCHUE MOJIEKYJIBI,

50 ¢busnueckue cBoiicTBa. TOKCUIHOCTH
¢denona

51 XuMu4deckue cBoicTBa (heHomna

59 CriocoOblI rmoryueHust 1 IpUMEHEHNE
¢denona
[TpakTrueckas padota Ne 2. Permenue

53 HKCHEPUMEHTAIBHBIX 33124 110 TeEME
"Cruptsl 1 peHonbr"

54 Cucremaruzanys 1 00001menne

3HaHUHU 110 TEME




55

AnbJieruibl U KETOHBI: 3JIEKTPOHHOE
CTpOeHHE KapOOHUILHOU TPYTIIIBL;
TOMOJIOTHUYECKHUE PSJIbI, 0011as
dbopMyIa, n30Mepus 1 HOMEHKJIaTypa

56

AnbAerupl U KeTOHBI: (PU3NYECKUE
CBOKCTBA; PEAKLMHU IPUCOCTUHEHUS

S7

PeaKHI/II/I OKHCJICHUS U KAYCCTBCHHBIC
pCaKkuuu aJibACTUAOB U KETOHOB

58

CriocoOblI TOTy4YeHUsT albJICTHIOB U
KETOHOB

59

OnHOOCHOBHBIE NIPEEIBHBIE
KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH
CTPOCHUS MX MOJIEKYJI

60

N3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, NX (PH3UUECKUE
CBOMCTBA

61

XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KHCJIOThI. MHOTOOOpa3ue
KapOOHOBBIX KHCIIOT

63

Oco0eHHOCTH CBOWCTB:
HCMIPCACIIbHBIX U apOMATHYCCKUX
KapOOHOBBIX, TUKAPOOHOBHIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KHCIIOT

64

ITonsiTHE O IPOU3BOJHBIX




KapOOHOBBIX KHUCIOT

65

CriocoObI moTyueH s 1 IPUMEHEHNE
KapOOHOBBIX KHUCIOT

66

CrnoxxHbIe 3(DUPBI: TOMOJIOTHYECKUT
psn, obmas opmysia, I30MEpHUs U
HOMEHKJIAaTypa

67

duznueckre 1 XUMUYECKHE CBOMICTBA
a¢upoB

68

Pemenne pacu€THbIX 3a71a4: 110
YPAaBHEHUIO XUMUYECKOMN pEaKLIUU, Ha
OIIpeIeTICHUE MOJIEKYJIIPHOMN
(bopMyJIBI OPraHMYECKOTO BEIIECTBA

69

[TpakTrueckas padota Ne 3. Permenue
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"Kap6oHnoBbie kKucioTsl. ClloKHBIE

s¢upsr"

70

Kupsr: ctpoenue, hpuzndeckue u
XUMUYECKHE CBOMCTBA (TUAPOITHU3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
CoZiep KaIllX OCTATKH HEIpPeIeIbHBIX
JKUPHBIX KUCIOT. JKUpBI B Ipupoie

72

MpI1a KaK COJTH BBICIINX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
nericreue. [ToHITHE O CHHTETHUECKUX
Moromux cpeactax (CMC)

73

['eneTnyeckas CBsI3b yIi€BOJOPOIOB
U KHACJIOPOJICOIEPKALIUX
OpraHUYEeCKUX BEIIECTB




74

Pacuérel o ypaBHEHUSAM
XUMHYECKUX PEaKIui

75

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

76

OO01mmas xapakTeprCTHKA YIIIEBOIOB U
KJ1accuukanus yrieBo10B (MOHO-,
TTU- ¥ TIOJTUCAXaPHU/IbI)

77

Momnocaxapusl: Gpuznueckne
CBOWCTBA M HAXOKICHUE B IIPUPOJIC

78

IIpuMeHeHue III0KO3bI, €€ 3HaUeHue
B JKU3HCACATCIIbBHOCTHU OpraHnu3mMa

79

Jlucaxapuipl: caxapo3a, MajbTo3a U
nakTo3a. HaxoxaeHnue B mpupoie u
MIPUMEHEHHE JHCaXapHI0B

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, GpU3nIECcKre u
XMMHYECKHUE CBOICTBA, IPUMEHEHHE

81

[TonsATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX

82

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpEeJIeTICHUE O BbIXOA POAYKTa
peakuuu OT TEOPETUUYECKH
BO3MOKHOI'O

83

Cucremaruzanys 1 00001menne
3HaHUH 110 pa3nueny

84

KontponbHas paboTa mo teme
"Kucnoponaconepxaniue
OpraHN4YeCKHUe COCTUHEHUS"




85

AMUHBIL: KJIaccu(uKaius, CTpoeHUE
MOJIeKYJI, 001mas popmya,
M30MepHsi, HOMCHKIIATypa U
(hu3MvecKre CBOMCTBA

86

XUMHYECKUE CBOMCTBA
anmn(aTuIecKuXx aMHMHOB

87

AHWINH: CTPOCHHE aHUITMHA,
0COOECHHOCTU XUMUYECKUX CBOMCTB
AaHUJINHAa

88

CriocoObI moTyueH s 1 IPUMEHEHNE
annpaTHIECKUX aMUHOB

89

AMHWHOKHUCIIOTBI: HOMEHKJIATypa 1
n3omepus, (pu3nyeckre CBOMCTBA.
OTnenbHbIC PEICTABUTENH Ol
AMHHOKHUCIIOT

90

XHUMHUYECKHE CBOMCTBA
AMHUHOKHUCIIOT, UX OMOJIOTHYECKOE
3HAYCHUE aMUHOKHCIOT. CHHTE3 U
TUAPOITU3 TIETITHIOB

91

benku kak mpupoHbIe TOIUMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMHYECKHE CBOMCTBA OEIKOB

93

A3zoTcoaepxaiiue
TeTEPOIMKINYECCKIE COCTMHCHUSI.
HykIienHOBBIE KHCIIOTBI: COCTaB,
CTpOCHHUE U OMOIOTHYECKast POIb

94

[Tpaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIbHBIX 33124 110 TEME




"A30TCcozeprKalIie OpraHndecKue
coenuueHus"

95

[TpakTuyeckas pabora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCME
"Pacrio3zHaBaHnEe OpraHMYECKUX
coequHeHnn"

96

KontponbHas padoTa mo teme
"A30TCcozeprKalIie OpraHndecKue
coequHeHus"

97

OCHOBHBIC TTOHSTHUS XUMHU
BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/II\/’I
1 METOJBI UX CHHTE3a —
noJmmMepusanusa U NOJIUKOHACHCAI A

98

IImacTtMmaccel. YTunuszanus u
nepepadoTKa MIacTuKa

99

OnacToMepbl: HaTypaJIbHbII
CHUHTCTUYCCKUC KAYIYyKH. Pe3una

100

Bosiokna: HatypanbHbIe,
UCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cienuaabHOTO
Ha3HAYCHUS

101

. Pemmienne sxcnepruMeHTaIBHBIX
3a1a4 1o teMe "Pacrio3zHaBanue
IIACTMAcC U BOJIOKOH"

102

O0001IeHrEe U CHUCTEMAaTU3 AN
M3YYEHHOT0 MaTepuasa 1o TeMe
"BricokOMOIEKYIApHbIE
coenuueHus"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara uppoBbIe
n/n Tema ypoka Bcero Konrpoanneie  TpaxTuieckue i[fiy‘leﬂl/lﬂ :ﬁ[c)baI;OBaTeJIbeIe
padoThI padoThI pecypen
1 Atom. CocTaB aTOMHBIX siaep. XUMHAYECKUI 1
aneMeHT. M3oTornbl
5 CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIC YHCIIa
3 Knaccudukanus XuMu4eckux 3J1eMeHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnipenenenue 351eKTPOHOB 110 ATOMHBIM 1
opOuTamsIM
DNEeKTPOHHBIE KOH(UTYpAITUN aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUH
6 DNEeKTPOHHBIE KOH(UTYpAITUU HOHOB. 1
DNEeKTPOOTPULIATETLHOCTh
[lepuoanueckuii 3akoH u [lepronnueckas
7 CHCTEeMa XUMMHYECKHuX daeMeHToB JI. 1. 1
Menpeneesa, CBSI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
3 XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB IO IPYIIIAM H
nepuoiam
9 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 1




TEMEC

10

Buasl xumnueckoii cBA3u. MexaHu3MbI
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bonopoanas cBsizb. MexMOIeKyJIspHbIE
B3aUMOICUCTBHS

11

BaneHnTHOCTb U BaJIeHTHbIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUCM

12

Hpe,I[CTaBHeHI/Iﬂ O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemectBa MOIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[TonsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIIOUAHBIX PACTBOpPAx

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBIILECHHBIE, PACTBOPUMOCTD.
Kpucrannornaparst

16

Cnioco0OsI BeIpaXKeHHST KOHIICHTPAIUN
pacTBOpOB

17

Pemienue 3a1au ¢ UCMOIB30BAaHUEM TTOHSTHI
""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTra',
"MOJIIpHas KOHLIEHTpanus"

18

Knaccudukanust 1 HOMEHKJIAaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeEME




20

KonTtponbHas padora no Temam "Ctpoenue
aroMa. [lepuoauueckuii 3aKOH 1
[Tepunonnueckas cucTeMa XUMHUYECKUX
anemeHnToB JI. 1. Menpneneea", "Crpoenne
BemecTBa. MHOTooOpasue BemniecTn"

21

Knaccudukanuss XMMIUYeCKHX PEeaKIIHii B
HEOPraHUYECKOW M OPraHNYECKON XUMUU.
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U NPEBPAICHUs] SHEPTUU MPU
XUMHYECKHUX PEaKIHIX

22

TennoBbie 3¢ (eKTh XUMUYECKUX PeaKIuil.
Tepmoxumuyeckne ypaBHEHHS

23

Brraucnenus no YPaBHCHUAM XUMHNYCCKUX
peaKum‘/’I U TCPMOXUMHUYCCKUM YPaBHCHUAM

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé
3aBHCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Kartanu3 u karanuzatopsl

25

['oMoreHHbI€ U TeTepOreHHbIE PEAKIIII

26

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3NUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

O6patumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

28

[TpakTrueckas padota Ne 2 o Teme
"BnustHue pa3nudHbIX GaKTOpPOB HA
MOJI0KEHUE XUMHUYECKOTO PaBHOBECHS "

29

OnekTponuTrdeckas auccounarus. CuiabHbie
U cia0bie NeKTponuThl. CTereHb




JUucconuanu

Nonnoe npoussenenne Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'mpaponus coneit. Peakiuu, mpoTtekaronye B
pacTBopax 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHE PEAKIINU B PaCTBOPAX
3JIEKTPOIUTOB"
OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeimme oKUCIUTeN! U
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BEIIIECTB

36 Pemienue 3a1a4 pa3nuyHbIX THIIOB

37 Pemenue 3ama4d pa3audHBIX TUIIOB

38 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
TeMe "XuMuueckue peakuu'

39 KoHnTtposbHas pabota mo teme "XumMudeckue
peakiuun"
[Tonoxxenue HemetaioB B [lepuoanueckoit

40 CHCTEME XMMHYECKHUX deMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAJIIOB

41 AnnoTponusi HeMETauIoB (Ha IpUMeEpe

KHCIJIOPOJIa, cepbl, hocdopa u yriepoia)




Bonopon: monydenue, puzndeckue u

42 XUMHYECKHE CBOMCTBA. [ mapu bl
lanmorensl: HAXOXKICHHE B IPUPOJE, CIIOCOOBI

43 NoJy4YeHus, GU3NUECKUE U XUMUUYECKHUE
CBOMCTBA
I"anorenoBonopoasl. Baxkunenume

44 KHCIIOPOJICOICPKAIINE COSTUHEHUS
TaJIOTeHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 noyrydeHus rajioreHoB. [I[pumenenmne
rajJJOreHoB U UX COCIUHEHUN
[IpakTuueckas padora Ne 4. Perenue

46 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"T"asnorensr"
Kucnopon: naboparopusie u

47 MPOMBINUICHHBIE CTIOCOOBI MOTYYCHHUSI,
¢u3nueckre U XuMHUYecKre cBoiicTBa. O30H.
[TpumeHeHne KUCIopoia U 030Ha

48 OKcubl ¥ IEPOKCHUIBI

49 Pemenue 3ama4d pa3audHBIX TUIIOB
Cepa: HaXOXKJIEHUE B MPUPOJIE, CIIOCOOBI

50 NOJy4YeHUs, GPU3NUECKUE U XUMUUYECKHUE
CBOMCTBA

51 CepoBoaopo, Cyabhusl

59 Kucnopoacoaepxaiiue COSTUHEHUS CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI

53 [IpakTuueckas padora Ne 5. Perenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaX0XJICHHUE B TIPUPOJIC, CIIOCOOBI

o4 NoJy4YeHus, GU3NUECKUE U XUMUUYECKHUE
CBOMCTBAa. AMMHAK, HUTPHUIbI

55 Kucnoponconepxaiiue coeJuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCIMHEHUH.
AB3OTHBIC yI0OpECHHS
docdop: HaAXOKAECHUE B IPUPOJE, CIOCOOBI

o7 NOJy4YeHUs, GU3NIECKUE U XUMUUYECKHUE
cBoiictBa. Pochuast u Gochun

58 Oxkcuasl hochopa, pochopcoaepxarniue
kucyoThl. Conu hochOpHON KMCITOTHI

59 [Tpumenenue ¢pocdopa u ero coeMHEHUH.
®dochopHbIe y10OpeHHs
[IpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTANILHBIX 337124 10 TeMe "A30T U
docdop u ux coequHeHUs"
VYrnepoa: HaxoXJIeHUE B IPUPO/IE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U
XHUMHUYECKHE CBOWCTBA, IPUMEHEHHUE

62 Oxkcua yriepoma(ll), 03<c1/m yraepoaa(lV),
yTOJIbHASI KMCIIOTA U €€ CONH

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB
KpemHunii: HaxoXAeHHE B IPUPOJE, CIIOCOOBI

64 noJTy4deHus1, GU3NIECKHUE U XUMHUICCKHE
CBOMCTBa

65 Oxkcua kpemausi(1V), kpeMHHEBasT KHCIIOTA,




CHJINKAThI

[IpruMeHeHne KpEMHHUS U €r0 COCTUHEHUN.

06 CrekIio, ero moJlyd4eHue, BUIbI CTEeKIIa

67 Pemenue 3ama4d pa3audHBIX TUIIOB

68 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
teme "Hemeraminr"

69 Kontponbnas padota mo teme "HemeTammsr"

20 AHanu3 pe3yabTaToB KOHTPOJIBHON PadOTHI,
KOPPEKIIHsI OIIHO0K
[Tonoxxenue MmetaiioB B [lepuoanyeckoit

7 CUCTEME XMMHUYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOSHUS DIIEKTPOHHBIX
000JI04Y€K aTOMOB METaJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre METaIIOB B OBITY U TEXHUKE

73 CmutaBel MeTasuioB. Koppo3us Meramios

74 Pewrenue 3ana4 pa3an4HbIX TUIIOB
DIIEKTPOXUMUYECKUI PSIJT HANIPSIKEHU N

75 MeTauioB. OOIIME CIOCOOBI MOTYYEHUS
METaJIJIOB
OO01mmas xapakrepucTuka MetamioB 1A-
rpynnsl [lepuoandeckoi cucTeMbl

76 XUMHYECKHUX JIEMEeHTOB. HaTpuii u kanuid:
noJiydyeHue, GU3ndecKkue 1 XuMHU4eCcKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

77 O6mas xapakrepuctruka metayuioB |A-

rpynnsl [lepuoandeckoi cucTemMbl




XUMHUYECKHX dJIEMEHTOB. Maruuu u

KaJIBIIMIA: TIOJTydYeHue, GUu3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUI

78

JXéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

79

AtoMUHUH: TTONTyYeHUE, PU3HIECKUE 1
XUMHYECKHE CBONCTBA, IPUMEHEHHE

80

AmMdoTepHbIE CBOMCTBA OKCHUIA U
THJIPOKCUIA ATFOMUHUS,
THJIPOKCOKOMITIICKCHI AITFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aZla4 Pa3JINYHbIX THUIIOB

82

[Tpaktuueckas padota Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
"MeTaJisl IJ1aBHbIX noarpymnmn"

83

OO6m1as XxapakKTepruCTUKa METAIIIOB
mo6ouyHbIX ToArpym (b-rpyrm)
[leproanyueckoil CUCTEMbl XUMHYECKHUX
9JIEMEHTOB

84

Du3nyYecKue 1 XUMUYECKHE CBOMCTBA Xpoma
U €ro COeAMHEHUM, UX IPUMEHEHNE

85

Baxueiimne coenMHEHNs] MapraHia.
[Iepmanranar kanus, €ro OKUCIUTEIbHbBIE
CBOMCTBa

86

dusnuecKkue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHun. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

dusnyeckue 1 XUMUYECKHAE CBOMCTBA MEeIU U




€€ COCIMHEHUM, UX IIPUMEHEHUE

dusnyeckre U XUMUYECKHAE CBOMCTBA I[IMHKA

88 U €T0 COCMHEHUH, UX IPUMEHEHHE.
I'mapokcokommiekcsl HUHKA
[Ipaktuueckas padota Ne 8. Pemenue

89 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"MeTasipl TOOOYHBIX TOATPYIIT"

90 Pemenue 3ama4d pa3audHBIX TUIOB

01 O06o0011eHNEe U cUCTeMaTU3aUs U3YYEHHOTO
Matepuaina mno teme "Mertanibt"

92 KonTtponbHas pabora mo teme "Mertamisr"

93 AHanu3 pe3yabTaToB KOHTPOJIBHON PadOTHI,
KOPPEKIIHsI OIIHO0K
Ponp xumuu B 0o6ecrieueHnn yCTOMYUBOTO

94 pasButus yenoBedecTna. [loHsTHE O
HAYYHBIX METOJ]aX UCCIICIOBAaHUS BEIICCTB
HayuHble npuHIUIBI OpraHu3auu

95 XUMHYECKOT0 TPOU3BOJICTBA.
[TpoMbinieHHbIE CIOCOOBI MOTYYSHUS
BaXXHEUINNX BEIIECCTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIEH
CpEeIbl U €ro MOCIeICTBUS

97 X¥MHA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

98 Xnumug umy. Posias xumuu B o0ecrieueHnn
[TUIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa.

BbriToBas xumus




XuMHs B CTPOUTENLCTBE. BakHeime

100 CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIS 1
MaTepHaIbl
101 XUMHUS B CEJIBCKOM XO3SICTBE. 1
Opranudeckue 1 MUHEpAIIbHBIE YI0OPEeHUS
102 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* Xumus, 10 kmacce/ ,Kysnernosa H.E., TutoBa .M., I'apa H.H. Axumonepuoe
obmectBo «M3narenbcTBo «lIpocBemenne»

» Xumus, 10 xknacce/ Kysnenora H.E., Tutora .M., I'apa H.H., AxuronepHoe
obmectBo «M3aatenbcTBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

* [IlatamoB M.A. « Ypoku xumun» 10-11 knace, M., «Benrana- I'pad», 2019r.
* OctpoymoB WN.I" Hacronbhas kaura yuutens xumun 10xmace, M.: [lpoda,
2021r.

» OOpazoBarenbHas KoJuiekius Xumus (6a3oBwiid kypc) 10-11 kiacc-
(aneKkTpoHHBIH pecypce) ,« 1C» u madoparopuu cUCTEM MyJIbTUMEIUA

MapI TV.

* Bupryansnas nabopatopust (351eKTpoHHBIHN pecypc) 8-11kmacc

* 3yeBa M.B. KOHTpoJbHBIE U POBEpPOUHbIE paboThl o XuMuu 10-11 knacc
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
MUHTEPHET

Hogas mixona. OHnaitH-1kosa noaArotoBku k EI'D o BceM npeameram.
Pexxum noctyna: https://educont.ru/

Hoseriit nuck. Ludposas oOpazoBarenbHas miatdopma. YdeOHbIe MaTEpHaIbl



JUTSI TIe1IaroroB U IMIKOJILHUKOB. MIHTEepakTuBHBIN KOHCTPYKTOP YPOKOB U

ynpaxHenuid. Pexxum moctyna: https://educont.ru/

O6nako 3HaHuil. IHTepakTUBHBIE YPOKU U LU(PPOBbIE JOMAIIHUE 3aJaHUS.

Pesxxum noctyna: https://www.imumk.ru/


https://educont.ru/

