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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpaMmma 1o XuMuu Ha YpoBHE CpeIHET0 001Iero oopa3zoBanus pazpadoTaHa Ha ocHoBe dDenepanbHOro 3aK0Ha
o1 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparumny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS (eiepaabHOM
oOpa3oBaTenbHOM mporpammsl cpeaHero ooOmiero o6OpaszoBanusa(P@OIl COO), mnpexacrasieHHblx B DenepabHOM
rocyJiapctBeHHOM obOpazoBaTenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenogaBanusi yueOHOro npeaMera « XuMus» B
oOpa3oBarenpHbIX opranuzanuax Poccuiickoil ®denepanyu, pean3ylOIIUX OCHOBHBIE 0O0pa30BaTENbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHHM «CTparerun pa3Butus BocnuTanus B Poccuiickoit @Pepepauuu Ha nepuoa o 2025 rompax
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha YPOBHE YIIyOJIEHHOTO M3YUEHHUs 3aHMMAeT BaXXHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO 0Opa30BaHUs
yuanmuxcs 10-11 knaccoB. M3yuenue npeamera, peanuzyemMoe B yCIoBHsIX UG epeHIIMPOBAHHOTO, MPOPUIBHOTO 00yUeHUS,
MPHU3BAaHO 00ECTIeYnTh 00IIe00pa30BaTEIbHYIO U OOLIEKYIbTYPHYIO TIOJTOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO ISt
a/lanTalyy uX K ObBICTPO MEHSIOMIMMCS YCIOBHUSAM KHU3HU B COLIMYME, a TaKXKe I MPOJIOJDKEHUS 00yUYeHHS B OpraHU3aIUsIX
po(hecCHoHaNBHOr0 00pa30BaHus, B KOTOPBIX XUMUS SBJISETCS OAHON U3 IPUOPUTETHBIX AUCLUILIMH.

B nporpamme no xumuu HazHadeHHE IpeaMeTa «XUMHsD MOIydaeT MOAPOOHYI0 MHTEPIPETALUI0O B COOTBETCTBUU C
ocHoBononararmumu nonoxeHusMu GI'OC COO o B3auM00OyCIIOBIEHHOCTH LIENIEH, COAepKaHus, pe3yJIbTaTOB O0yUYEeHHUS
U TpeOOBaHWH K YPOBHIO MOJATOTOBKM BBIMTYCKHUKOB. CBHIETEIILCTBOM TOMY SIBISIOTCS CIEAYIONIME BBIMTOIHACMBIC
POrpaMMoOil o XUMUU QYyHKIUH:

e UH(pOPMALMOHHO-METOUYECKAs, peaju3alus KOTOpOoH 0OecrneynBaeT IMOJyuYeHUEe IMPEACTaBICHUS O LEIsX,
COJIep)KaHUU, OOIIed CcTpaTerud OOy4YeHHUs, BOCIUTAHUS M Pa3BUTHS OO0YyYarOUIMXCsS CpeICcTBaMU IIpeIMeTa,
M3y4aeMOro B paMKaX KOHKPETHOTO MpOoduIs;

e OpraHMW3aIMOHHO-TUIAHUPYIOUIAas, KOTOpas NpeIyCMAaTpUBAET OMpeielieHHe: MPHUHIMIIOB CTPYKTYPHPOBAHUS U
TIOCTIEIOBATEIPHOCTH M3YYCHHsS] Y4eOHOTO MaTepHhalia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €r0 XapaKTepUCTHK;
MOJIXOJ0B K (DOPMHUPOBAHMIO COAEPKATEILHOW OCHOBBI KOHTPOJISI M OLEHKH OO0pa30BaTEIbHBIX JOCTHKEHHI
oOy4aroluxcsi B paMKax UTOTOBOM aTTecTallu B (hopMe eJMHOr0 roCy1apCTBEHHOIO HK3aMEHA MO0 XUMHUH.

[Iporpamma asist yriyOJIE€HHOTO U3YUESHUS] XUMHH:

e yCTaHaBIMBAaeT WHBAPHMAHTHOE MPEIMETHOE COJCpXKaHUE, 00sS3aTelIbHOe ISl M3yYeHUsS B paMKaxX OTACTbHBIX
npoduiel, mpeaycMaTpruBaeT pacupeaesieHue U CTPYKTypUPOBaHUE €ro Mo KJaccaM, OCHOBHBIM CO/IEP)KATeIbHBIM
JUHUSM/pa3ziesiaM Kypca;

e JIaéT MpUMEPHOE paclpeiesieHne yueOHOro BpeMEHH!, pEKOMEHIYEMOTO JIJIsl U3YUYEHUS OTJIEIbHBIX TEM;



e MpeJyIaraeT NPUMEPHYIO MOCIEI0BATEILHOCTh U3YUEHHSI YUeOHOT0 MaTepraia ¢ y4€TOM JIOTUKHU MTOCTPOEHHUS Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3CH;

e JaT METOAMYECKYI0 WHTEPHpETalUIO IeNed W 3a7ad M3ydeHHsl MpelMeTa Ha YriyOJEHHOM YpOBHE C YYETOM
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpPEIHEro O0OIIero o0pa3oBaHUs, COJCPKATEIBLHON XapaKTepUCTUKU
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHHS OCHOBHOM 0OOpa30BaTEIbHOW MPOTpaMMBbI CpeIHEro 00Iero odopa3zoBaHUs
(JINYHOCTHBIX, METAIPEAMETHBIX, MPEIMETHBIX), a TaKXke€ C Y4ETOM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABAaTEIbHBIX
JEHUCTBUN 00YJarOMIErocs 10 OCBOCHUIO COJEPIKAHUS PEIMETA.

[To Bcem Ha3BaHHBIM MO3UIIKAM B MPOrpaMMe MO XMMHUHU MPEAYCMOTpPEHA MPEEMCTBEHHOCTh ¢ OOYYEHHEM XUMHUU Ha
YPOBHE OCHOBHOrO o0O01ero ooOpasoBaHus. 3a TMpeAesiaMd YCTAaHOBJIIEHHOM MPOrpaMMOM IO XMMHH 0Os3aTENIbHOM
(MVHBapUaHTHOW) COCTaBISIOLIEH coAepX aHUs Y4eOHOro npeamera «XuUMHUS» OCTaETCsl BO3MOXKHOCTH BbIOOpa €ro
BAPUATUBHOM COCTAaBISIONICH, KOTOpas JOJHKHA OMPENEHSAThCS B COOTBETCTBUU C HAIPaBICHUEM KOHKPETHOrO MpOoduiis
o0yueHus.

B cootBercTBUE ¢ KOHIeNTyanbHbIMU noJ0XkeHUsIMU OI'OC COO o HazHaueHUHU MIpeIMETOB 0a30BOT0 U YIIIyOJIEHHOTO
ypoBHEl B cucreMe Au((epeHIUPOBAHHOIO OOYYEHHs Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs XUMHUS Ha ypOBHE
YIIyOJNEHHOTO M3YYEHUS! HAIIPABJICH HA PeaIM3alMI0 MPEEMCTBEHHOCTH C MOCIEAYIOIMIMM 3TaroM MOJIYYeHUS] XUMHYECKOTO
0o0pa3oBaHUs B paMKaxX M3Y4YEHHS CIIELMAIbHBIX €CTECTBEHHO-HAYUYHbBIX U XUMUYECKUX JIMCUUIUIMH B By3aX M OpraHU3aIusaxX
cpenHero npodecCuoHaIbHOIO 00pa3oBaHusl. B 3Tol CBsA3M M3yUyeHUe npeaMeTa « XuMHUsh OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha pacUIMpeHue U yriayOJIeHHe TEOPETHUECKONM M MPaKTUYECKOW MOJATOTOBKM OOYyYaroIIMXCsl, BHIOPABIIMX ONpeAeIEHHBIN
npoduiab 00ydeHus, B TOM YHCIEe C MEePCHEKTUBOM MOCIEAYIOLEro NOJYyYeHUs] XUMUUECKOro 00pa30oBaHus B OpraHU3ausaxX
npodeccuoHaabHOro 0OpazoBanus. Hapsiay ¢ atum, B cBete Tpedboanuit @I'OC COO k miiaHupyeMbIM pe3ysibTaTaM OCBOCHUS
(dhenepanbHON 00pa30BaTEILHOM MTPOrPaMMbl CPETHETO OOIIETO 00pa30BaHUs U3YYCHUE TIPeAMETa « XUMUS» OPUECHTUPOBAHO
TaKkke Ha pENIeHWe 3aJad BOCIUTAHUA W COIMAIBHOTO pa3BUTHUS oOOydaronmuxcs, Ha (opmMupoBaHuEe y HUX
OOIIENHTEIUICKTYabHbIX YMEHUN, YMEHHHM pallMOHAIM3AIMK y4eOHOTO Tpyaa U OOOOIIEHHBIX CHOCOOOB NEATEIHHOCTH,
UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAMPEAMETHBIA XapaKTep.

CocrapnsomuMu npeaMera «XUMHS» Ha YpOBHE YrayOJEHHOTO H3YYEHHMs SIBISIIOTCA YriayOJnEHHbIE KypChl —
«Opranuyeckas xumus» u «OOIas U HeopraHuyeckas Xxumusi». [Ipu omnpeneneHun MoaxoJ0B K OTOOPY U CTPYKTYpHOMH
OpraHM3alWN COAEPKAHMS ITUX KypCOB B IPOTPAMME MO XMUMUU 3a OCHOBY NPUHATHI nojoxeHuss @I'OC COO o paznuuusx
0a30BOT0 U YIIIYyOJIEHHOTO YPOBHEN U3YUEHUS MPEeIMETA.



OcHoBY cojiepkanusi KypcoB «Opranndeckast XuMus» 1 «O0111asi 1 HEOPraHUYeCKask XMMUsD) COCTABIISIET COBOKYITHOCTh
IPEIMETHBIX 3HAHUNW M YMEHUH, OTHOCALIUXCS K 0a30BOMY YpOBHIO M3yU€HHUs MpEAMETA. JTa CUCTEMa 3HAHUU MOIydaeT
OTpeAeNéHHOEe TEOPETHUECKOE JIOMOJHEHHE, IMO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIIUN  00BEM
dakronornueckoro marepuana. Tak, Ha yriIyOJIEHHOM ypOBHE U3ydeHUs peaMeTa obecreyeHa BO3MOXKHOCTh 3HAYUTEIEHOTO
yBeJINYeHUs] 00bEMA 3HAHUM O XUMUYECKUX JIEMEHTaX U CBOMCTBAX UX COCIMHEHUI HA OCHOBE PACLIMPEHUS U YIIIyOJICHUS
IPEICTABICHUN O CTPOSHUH BEILECTBA, XUMUYECKOW CBA3M U 3aKOHOMEPHOCTSIX MPOTEKAHUS pPEaKLUN, pacCMaTpUBAEMBbIX C
TOYKH 3pPEHUS XMMUYECKOW KMHETHKH M TepMOoAMHaMUKU. M3ydyeHue nepuoanyeckoro 3akoHa U llepuonnueckoil cucteMsl
XUMHUYECKUX BJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHX MPEICTABICHUAX O CTPOEHUU aTOMa.
XuMHUUecKasi CBA3b OOBSACHAETCA C TOUKU 3PEHUS SHEPreTUUECKUX U3MEHEHU MTPHU €€ 00pa30BaHUU U pa3pyLIEeHUH, a TAKXKE C
TOYKH 3pEHUsI MEXAHU3MOB €€ oOpa3oBaHMs. V3yueHue THUMOB peakluid JOMONHAETCS (POPMUPOBAHUEM MPEACTABICHUN 00
ANEKTPOXUMHUYECKHUX IMPOLECCAX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BELIECTB. B Kypce OpraHM4ecKol XUMHUU IpH
PAaCCMOTPEHHUH PEAKIIMOHHON CIOCOOHOCTH COEAMHEHUH YAeIsieTCsl 0c000€ BHUMaHUE BOIPOcaM 00 3JIEKTPOHHBIX 3P eKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHi.

Oco0oe 3HaueHHE HMMEET TO, YTO HA COJAEpNKAHHE KypCOB XMMHMH YIIyOJEHHOTO YPOBHSI M3y4d€HHUsS JUIsl KJIacCOB
onpenenéHHoro npoduis (MIaBHBIM 00pa30M Ha UX CTPYKTYpPY U XapakTep JOMOJHEHUM K oOLIed cucTeMe MpeaMEeTHBIX
3HAHWI) OKa3bIBAIOT BIIMSHHUE CMEXHBIE NpeIMEThl. Tak, Hampumep, B COAEPKaHUM NpeIMeTa JJid KIACCOB XUMHUKO-
¢uznyeckoro npodusia 00JIbIIOE 3HAYCHUE OYAYT UMETh JIEMEHThI Y4eOHOro MaTepuaa mo oouiei xumuu. [Ipu nuzyuenuun
npeaMeTa B JaHHOM ClIydae akleHT OyJeT clielaH Ha OOUTHOCTh METOIOB MMO3HAHHUS, OOLUTHOCTh 3aKOHOB M TEOPUN B XUMHHU U
B (pu3MKe: aTOMHO-MOJIEKYJIIpHas TeOpHsl (MOJIEKYJIsipHas Teopus B PU3UKE), 3aKOHBI COXPAHEHHSI MAacCChl U SHEPTUH, 3aKOHbI
TEPMOJMHAMUKH, JJIEKTPOIN3a, IPEICTABICHUS O CTPOEHUHU BELIECTB U APYTOE.

B To e Bpemsi B coiepKaHuu NpeaMeTa JIJIsl KJIaCCOB XMMUKO-OMOJI0THYECKOro mpoduis 00N yAelIbHbIN Bec Oyaer
MMETh OpraHuyeckas Xumus. B 3ToM ciiydae mpenocTaBisieTcsi BO3MOXKHOCTh AJig 0ojiee OOCTOSITENIBHOIO PAaCCMOTPEHUS
XUMHUYECKON OpraHU3aliy KJIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYPHbBIE
KOMITOHEHTBI, KaK JIMIUAbI, OCIKH, YTIEBOAbI, HYKJIEHHOBBIE KUCIOTH U Apyrue. [Ipu 3ToM 3HaHHS O cocTaBe M CBOMCTBaX
IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUMX BEIIECTB CIYXKAaT OCHOBOM [UIsl WM3Y4YEHHs CYIIHOCTH IPOLECCOB
(dboTocuHTE3a, IBIXaHUS], TUILEBAPEHUS.

B nnane ¢opMupoBaHHS OCHOB HAYYHOTO MHPOBO33PEHHMS, OCBOEHHUSI OOLIEHAYYHBIX METOOB IMO3HAHUS M ONBITA
MPAKTUYECKOTO MPUMEHEHHUS! Hay4YHbIX 3HAaHUI W3y4YeHHE MpeaMeTa « XUMUsD Ha YrIIyOJIEHHOM ypOBHE OCHOBAHO Ha



MCXKIIPECAMCTHBIX CBA3AX C y‘IC6HBIMI/I npeaMeTaMu, BXOAAIMMHU B COCTAaB MPCAMCETHBIX obOnacrtei «ECTCCTBCHHO-Hay‘{HBIe

npeaMeTb», «MaTemaTuka u nHpopmaTka» u «Pycckuil si3bIk U TUTEpaTypay.

[Ipu u3ydyeHun ydueOHOTO npenmMera «XuMus» Ha yriayOoJ€HHOM YpPOBHE TakkKe, KaK Ha YPOBHE OCHOBHOTO M CPEIHETO
oOmero oopazoBanus (Ha 0a30BOM YpOBHE), 3aJlayeii IEPBOCTEIICHHON 3HAYMMOCTH SIBJIsieTCS (POpPMUPOBAHUE OCHOB HAYKHU
XUMHUHU KaK 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUUYECKON NESITEIbHOCTH YeJIOBeKa M OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOU KyJIbTYphl. Penienue 3Toil 3agaun Ha yriryOJEHHOM YPOBHE U3YUEHHS MPEAMETA IIPEANOIaraeT peaanu3alio TaKhuX

LeJiel, Kak:

dbopMupoBaHUEe MPEACTABICHUN: O MaTepUAIbLHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSAX W IO3HABAEMOCTH SIBJICHUM
IPUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAYK M €€ BeIyIeH poJid B 00ECIICUeHUH YCTOMYHNBOTO Pa3BUTHS
YeJIOBEUYECTBA: B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, IHEPTeTHUYECKON M IHINEBOM OE30MacHOCTH, B Pa3BUTHHU
MEJIUIIMHBI, CO3JaHUM HOBBIX MaTEpPUAJOB, HOBBIX HMCTOYHUKOB OJHEPTUM, B OOECIEUEHUM PAIMOHATBLHOTO
MIPUPOJIOTIOIB30BaHus, B (DOPMUPOBAHMU MHPOBO33PEHUSI U OOIIEH KYyJIbTYpPhl YEJIOBEKAa, a TAKXKE DKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBbIO U IPUPOJIHOM CpEJIE;

OCBOEHHE CUCTEMbI 3HAHUM, JIC)KAIUX B OCHOBE XMMHUUYECKON COCTABJISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA:
byHIaMEHTAJIbHBIX MOHATUM, 3aKOHOB U TEOPUN XUMHHU, COBPEMEHHBIX TMPEJCTABICHUN O CTPOCHHUM BEIIECTBA Ha
Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJAMOJIEKYJISIPHOM, O TEPMOJMHAMHYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTSAX MPOTEKAHUS XWMHUYECKUX PEAKIU, O XMMHUYECKOM PAaBHOBECHHM, PACTBOPAX M IHUCIEPCHBIX
cucTteMax, 00 00X HAYYHBIX MPUHITUIIAX XUMHUYECKOTO TIPOU3BOICTBA;

dbopmMupoBaHre y 00yJarOIUXCs OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHUUYECKUX 3HAHUM IS
OOBSICHEHUS KJIOYEBBIX HAEH U MPOOJEeM COBPEMEHHOW XUMHH, ISl OOBSICHEHHS U MPOTHO3UPOBAHUS SIBJICHUM,
UMEIOIIUX  €CTEeCTBEHHO-HAYYHYIO TMPHUPOJY; TPaMOTHOTO pelieHus MpoOieM, CBSI3aHHBIX C XHUMHEH,
MIPOTHO3UPOBAHUSA, aHaJIW3a M OICHKH C IIO3MIMHA DKOJOTHYSCKOM O€30IacHOCTH TOCICACTBUI OBITOBOM U
MPOU3BOACTBCHHON JE€ATEIIBHOCTH YEJIOBEKA, CBS3aHHOM C XWMHUYECKUM MPOU3BOJICTBOM, HCIOJB30BAHUEM U
repepabOTKON BEIECTB;

yrayoJIeHue TIPEACTaBICHUM O HAy4YHBIX METOAaX IIO3HAHUS, HEOOXOJMMBIX Uil MPUOOpPETEeHUs YMEHHUMN
OPUEHTUPOBATHCSA B MHUpPE BEIIECTB M OOBACHCHUS XUMHUUYECKUX SBJICHHM, HMMEIOIUX MECTO B MPUPOAE, B
MNPAKTUYECKOU CATEIBHOCTH U MOBCEAHEBHOM KU3HU.



B miane peanu3anuu nepBoovepeIHbIX BOCIUTATEIBHBIX U PA3BUBAIONIMX (DYHKIUH IIEIOCTHON CHCTEMBI CPETHEr0 00IIero
00pa3oBaHus MPH U3YUCHUH TIpeaAMeTa « XUMUS» Ha YIIyOJIEHHOM YpOBHE 0COOYIO aKTyalIbHOCTh MPHOOPETAOT TaKUE IS
W 33/1a4M, KaK:

e BOCIHUTaHHE YOCKIEHHOCTH B IMO3HABAEMOCTH SIBIICHUH NPHUPOJIBI, YBAKCHHS K IPOIECCY TBOpYECTBA B 00JacTH
TEOPETUYCCKUX W TPHKIATHBIX HCCICIOBAHWA B XUMHUH, (POPMHUPOBAHHUE MHPOBO33PEHHS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

e pa3BUTHE MOTHBAIMU K OOYUYCHHIO W MO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOCHHSI O0IIIeUEIOBEUECKUX IEHHOCTEIH;

e pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, WHTCIUICKTYadbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaromuxcs,
(GopMEpOBaHUE Y HUX CO3HATEIILHOTO OTHOMICHHS K CAMOOOPa30BaHHIO U HEMTPEPHIBHOMY 00pPa30BaHHUIO KaK yCIOBUIO
YCIEIHON MpodeCCHOHATBLHON U 0OIIECTBEHHON JISATEIPHOCTH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO M
HOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HH;

e (dopmupoBaHHE YMEHUH ¥ HABBIKOB PAa3yMHOTO MPHPOJONOIL30BAHUS, Pa3BUTHE SKOJOTHYECKOH KYJIBTYpPHI,
npUOOPETEHUE ONBITA OOIIECTBEHHO-TIOJIE3HOW IKOJIOTUIECKOM NI TEIILHOCTH.

OO1miee 4uciio 4acoB, MPEAYCMOTPEHHBIX JUIsl M3YUYCHUST XMMUU Ha YTIyOJIEHHOM yYpOBHE CpeaHero oOriero oOpa3oBaHus,
coctaBmsieT 104 gaca: B 10 ximacce — 68 wacos (2 yaca B Henento), B 11 kimacce — 34 gaca (1 gac B Heaenmo).



COILEPKXAHUE OBYUYEHUASA
10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernueckue 0OCHOBbI OPraHUYECKON XUMHH.

[IpeameT 1 3HaU€HHE OPraHNYECKON XUMHH, TPEACTABICHHE O MHOTOOOpa3uy OpraHM4eCKUX COETUHEHUH.

DNEKTPOHHOE CTPOEHUE aToMa Yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHMs. BajneHTHbIE BO3MOXXHOCTH aroMa
yraepojna. XUMHYECKash CBSI3b B OPraHMYECKUX COEIMHEHUAX. THWIbl THOpUIM3ALMK aTOMHBIX OpOHTalied yriepoa.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW CBSi3M (OOMEHHBIM U JOHOPHO-aKIENTOpPHBIN). THUMBl MepeKpbIBaHUS AaTOMHBIX
opbuTtaneit, o- u n-cBs3u. OauHapHas, ABOMHAS U TpoitHas cBsi3b. CrOCOOBI pa3phiBa CBs3el B MOJIEKYJIaX OPraHUYECKHX
BemiecTB. [loHsiTHe 0 CBOOOIHOM pagukalie, Hykieoduie u deKTpodue.

Teopus cTpoeHust oprannyeckux coenuHeHni A.M. byTiiepoBa 1 COBpEMEHHBIE MPEICTABICHUS O CTPYKTYPE MOJIEKYI.
3HaueHHE TEOPUH CTPOCHUS OPTAHUYECKUX COeTMHEHUI. MOJeKyIsIpHbIE U CTPYKTYpHBIE (popMyiibl. CTpyKTYpHBIE (POPMYJIBI
Pa3JIMYHBIX BUIOB: Pa3BEPHYTasl, COKpalI€HHas1, ckeyeTHas. M3omepus. Buabl nzoMepun: CTpyKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHBIC 3(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN d(D(PEKTHI).

[IpeacraBnenne o kimaccuduranuum opranuueckux BemiecTB. [loHsTne o QyHKIMOHANBHOW Tpymme. ['omonorus.
I'omonoruueckue psasl. CucteMarnyeckas HoMeHknarypa opranndeckux coeauHeHnit (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTAEIbHBIX MPEICTABUTEIICH.

Oco0eHHOCTH U KJIaccu(pUKalys OpraHudIeckux peakiuidt. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMN B OPTaHUYECKON
XUMHUHU.

OKCNepUMEHTAIBHBIE METOJbI M3YYCHHS BEIIECTB W MX MPEBpAICHUIN: O3HAKOMJICHHE C 00pa3llaMu OpPTaHUYeCKHX
BEIIIECTB M MaTepuajlaMu Ha MX OCHOBE, OMbITHI MO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHuU (IUIaBJICHUE,
oOyTIJIMBaHWE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEICH MOJIEKYJI OPraHMYECKUX BEIECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMonormveckuil psja ankaHoB, oOmias ¢Gopmyna, HOMEHKIATypa H HW30MEpHs. OJIEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJN alKaHOB, SP-TUOpHIM3ALMsl aTOMHBIX OpOHMTajeil yriuepona, 6-cBsa3b. DU3HMUECKHE
CBOKCTBA aJIKaHOB.



XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIMM 3aMEUICHUS, W30MEpPHU3alMM, JETUAPUPOBAHUS, LUHUKIW3ALNH, MHUPOJIN3A,
KpEKHHTra, ropeHus. [IpencraBneHre o MeExaHu3Me peakiui paguKaaibHOTO 3aMELICHHUS.

Haxosxnenue B mpupoze. CriocoOsl MOTy4YeHUs: U IPUMEHEHHUE alIKaHOB.

[uknoankanel. O6mias Gpopmynna, HoMeHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHHS U XMMHUYECKUX CBOMCTB MasbIX
(muKIOopoTNIaH, MUKI00yTaH) ¥ OOBIYHBIX (ITUKIIONIEHTAH, ITUKIOTEKCaH) MUKI0aTKaHoB. CIiocoObI TTOTyIeHUS U IPUMEHEHHE
LAKJIOAJIKAHOB.

Ankensl. 'oMonornueckuii psiji ankeHoB, o01as ¢popMyia, HOMEHKIATypa. IIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI aJIKEHOB, Sp>-rMOpUIM3allis aTOMHEIX opOuTaseil yriepona, 6- U n-cBsash. CTpyKTypHas ¥ reoMeTprdeckas (Iuc-
TpaHc-) uzomepus. Ouznueckrue CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA: pEaKIMU MPUCOCIUHEHUS, 3aMEIICHUS B -
IIOJIO)KEHUE NPHU JBOWHOW CBS3M, MOJMMeEpH3aunu U okucieHus. [IpaBmio MapkoBHukoBa. KauecTBeHHBIE peakunu Ha
NBOMHYIO CBs3h. CIIOCOOBI MOMyYeHUS ¥ TPUMEHEHUE aJTKEHOB.

Ankanuensl. Kiaccudukarusi ajakaaueHOB (CONPsDKEHHBIC, H30JMPOBAHHBIC, KyMyauposanuvie). OcoOEHHOCTH
AIIEKTPOHHOTO CTPOCHUS M XHUMHYECKHUX CBOHCTB CONPSOKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusamms
COnpsHKEHHBIX TUeHOB. CriocoObI MOMyUYeHUs U IPUMEHEHNE aJIKaIueHOB.

Anxunpl. ['OMoNOTMYECKUW psifi  aJIKWHOB, oOmas Gopmyia, HOMEHKIATypa W H30MEpHUA. OJIEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI aJIKWHOB, SP-THOPUAN3AIlMS aTOMHBIX opOuTaneil yriaepona. dusnueckue CBONWCTBA
aJKUHOB. XMUMHMUYECKHE CBOWMCTBA: PEAKIUMU MNPUCOCAUHECHUS, TUMEPU3ALUMU U TPUMEpU3ALMHU, OKHUCIEHUs. KHCIOTHBIE
CBOMCTBA aJKMHOB, UMEIOIIUX KOHIIEBYIO TPOHHYIO CBsA3b. KauecTBeHHBIE peakiui Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTrdeckue yrieBogopoabl (apeHsl). ['omonoruueckuii psij apeHoB, obmas ¢hopmysa, HOMEHKIATypa U U30MEpHS.
DNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJbl OeH301a. DU3NUEeCKUe CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA
OcH30J1a W €ro TOMOJIOTOB: pPEaKIMM 3aMEIIeHUS B OCH30JbHOM KOJIBIIE M YTJIEBOAOPOJHOM paguKalie, peaKiuu
MPUCOE/IMHEHUSI, OKHUCJIEHHE TromoJoroB Oenzona. IIpencraBieHue 00 OpHUEHTHUPYIOUIEM JIEWCTBUM 3aMECTHUTENIed B
OCH30JIbHOM KOJIBIIE HA MPUMEPE ATKUIBHBIX PaIUKaIOB, KAPOOKCUIBHOM, THIPOKCUIIBHON, aMHUHO- U HUTPOTPYIIIIBI, aTOMOB
rajioreHoB. OCOOCHHOCTH XMMHYECKUX CBOWCTB cTupoia. [lomumepusarus ctuposna. CrocoObl MogydeHus U MPUMEHEHUE
apOMaTHYECKUX YIJIIEBOIOPOAOB.



[Ipuponnsrii ra3. Ilomytabie HedTsHbie ra3pl. HedTs u e€ mpoucxoxaenue. KameHHBI yroib U MPOAYKTHI €rO0
nepepadoTku. CriocoOwl epepaboTKu HePTH: TIeperoHKa, KPEKUHT (TEPMUYECKUH, KaTATUTUICCKUN), pUGOPMUHT, TTHPOJIH3.
[IponykThl nepepaboTku HEPTH, X TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckast CBA3b MEX/1Y pPa3IMYHBIMU KJIACCaMU YTJI€BOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TaJOr€HIIPOU3BOAHBIX YIIEBOAOPOJIOB. Peakiuu 3aMelieHrs rajioreHa Ha THJIPOKCOTPYIIY,
HUTPOTPYIIIY, HHAHOTPYIITYy, aMUHOTpynIy. JleiicTBUE Ha raJoreHIpou3BOAHbIE BOJHOTO U CIUPTOBOIO PACTBOPA IIEIOYUH.
B3anMozeiicTBuE TUraoreHaJIkaHOB ¢ MarHUEM U IMHKOM. [IoHSATHE 0 METAIIIOOPTaHMYECKUX COeTMHEHUIX. Mcnonp30Banue
raJIOreHIIPOU3BOIHBIX YIJIEBOAOPOIOB B ObITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BELIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl U3yUEHUS BELIECTB U UX MPEBPALICHUN: N3yYeHHE (PU3NUECKUX CBOWCTB YIJIEBOAOPOIOB
(pacTBOPUMOCTE), KAQU€CTBEHHBIX PEAKIMU YIIIEBOJOPOJOB Pa3IUUYHBIX KJAaccoB (oOeclBeYMBaHME OPOMHOM WM HMOIAHOM
BOJIbI, pacTBOpa TN€pMaHraHaTa Kajus, B3aWMOJICUCTBUE alleTWIEHAa C aMMHaYHbIM pacTBOpoM okcuja cepedpa(l)),
KaueCTBEHHOE OOHAPYKEHHE YTIiiepoa U BOJAOPO/Ia B OPraHUYECKUX BEUIECTBAX, OJIYUEHHUE STUIIEHA U U3YUYEHHE €TI0 CBOMCTB,
o3HaKomiieHue ¢ KoutekuusimMu «Hedptb» u «Yroab», ¢ o0pa3lamu miacTMacc, KayduykoB U pE€3UHbI, MOJIETUPOBAHUE MOJIEKYJ
YTJIEBOJOPOOB U TAJIOT€HIIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaimme oprannieckue coeinHeHHs.

[IpenenvHble ogHOATOMHBIE cIUPTHL. CTpoeHHE MOJIEKYJ (Ha MpUMEpe METaHoJIa U 3TaHoJa). ['OMONOruYecKuil psf,
oOutast hopMyIia, M30MepHsi, HOMEHKJIaTypa U Kiaccupukanusa. Puznyeckrue CBONCTBA MPeNeIbHbIX 0JTHOATOMHBIX CIIUPTOB.
BoaopoaHsie CBSI3U MEXKly MOJIEKYJIAMU CIIUPTOB. XMMUYECKHUE CBOMCTBA: PEAKLIMU 3aMELICHMS, IETUAPATALNH, OKUCIICHHUS,
B3aUMOJICUCTBUE C OPraHUYECKHMMH M HEOPTraHMYECKUMH KuciaoTamHu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI.
JleiicTBUE ATaHOJIa M METAHOJIA Ha OpraHu3M desioBeka. CrocoObl MOoyYeHUs: M MPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipoctoie 3¢upsl, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH (PU3NYECKUX U XUMUYECKUX CBOMCTB.

MHoroaToMHble CIUPTHI — ATHJICHIJIMKOJIb U TIULEepuH. OU3NYecKue U XUMHUYECKUE CBOMCTBA: PEAKIMU 3aMEIlECHUs,
B3aUMOJICHCTBUE C OPraHMYECKHMMHU M HEOPTaHMYECKHUMH KHCIOTAMM, KaueCTBEHHAs PEAKUMs HA MHOTOATOMHBIE CIIUPTBHI.
[IpencraBrienre 0 MEXaHU3ME PEaKIui HyKJIeo(UILHOTO 3amerieHus. [leficTBre Ha oprann3m yenoBeka. CriocoObl OTydeHHS
Y IPUMEHEHUE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AMMHOE BIMSHHUE THIPOKCOTPYMIBI M OEH30JIbHOTO siapa. dusnyeckue cBoiicTBa (heHoma.
OcobeHHocTH XUMHUYEeCKUX cBOMCTB eHomna. KauecTBeHnHble peakinu Ha GpeHos. TokcuunocTs GpeHosa. CnocoObl MoTydeHHs
U puMeHeHue gpenona. GexonpopmanbaeTuaHAS CMOIA.



KapOoHmibHBIE COSTMHEHUS — aTBACTHUBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHUE KapOOHMIBHOM rpymiibl. ['oMomornyeckue
PAIBI ATBACTHIOB M KETOHOB, 00Ias opMyIia, U30MepHus U HOMEHKIAaTypa. OU3ndecKrue CBOMCTBA allbJICTHIOB U KETOHOB.
XHWMHUYECKHE CBOMCTBA albIAETUAOB U KETOHOB: peakUUK NpUcOoeIUuHEHUA. OKUCICHUE allbJIETH/IOB, KAUECTBEHHbBIC PEAKIINU
Ha anbjaeruabl. CriocoObl MOIyYeHHs U IPUMEHEHUE albJCTUI0B U KETOHOB.

OaHOOCHOBHBIE TIpeieNibHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTU CTPOCHMSI MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus
U HOMEHKIaTypa. DU3NUecKrue CBOMCTBA OAHOOCHOBHBIX MPEICITHHBIX KapOOHOBBIX KHUCIOT. BOZOpOMHBIE CBS3M MEKIY
MOJICKYJIaMH KapOOHOBBIX KHCIOT. XMUMHYECKHE CBOMCTBA: KHCIOTHBIC CBOMCTBA, pPEakius ITepUDHKAINN, PEAKIIHH C
y4acTHUEM YTIIEBOJOPOAHOTO paankaia. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCTOTHI. [[oHSITHE O MPOU3BOIHBIX KapOOHOBBIX
KHCJIOT — CJIOXKHBIX 3upax. MHOrooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEICIbHBIX U apOMATHUYECKUX
KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BoICIINX KapOOHOBBIX KUCIIOT:
CTE€apUHOBAsI, MAJIBMUTHUHOBAS, OJIEUHOBAS, JUHONEBAs, JUHONEH08ass KUCIOThl. CrnocoObl MOMYy4YeHUST W MPUMEHEHHUE
KapOOHOBBIX KUCJIOT.

Cnoxuslie >pupsl. 'omonornueckuit psan, odmas dopmya, uzoMmepus 1 HoMeHkiarypa. Ouznueckue U XUMHUECKUE
CBOKMCTBA: TUAPOJIN3 B KUCJION U IIEIIOYHOU CpeJie.

Kupsi. Ctpoenue, GuU3ndecKkne 1 XUMUIECKHUE CBOWCTBA KUPOB: THAPOIIN3 B KUCIION U MIEJI0YHOM cpene. OcobeHHOoCTH
CBOWCTB JKUPOB, COJAEPKAIIUX OCTATKU HENPENEIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJE.

MBbLIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE AeiiCTBHE.

OO6mrast xapakrepuctuka yrieBonoB. Knaccudukainus yriieBogoB (MOHO-, AM- W TMOJUcaxapuisl). MoHocaxapuibl:
TJII0K03a, (pyKTO3a, rajakrosa, pubdosa, ae3okcuprubo3a. Ousndyeckre CBOMCTBA W HAXOXAEHUE B mpupojae. POoTOCHUHTES.
XUMHYECKUE CBOMCTBA TIJIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX WU albIETUAHON TPYIN, COUPTOBOEC U MOJOYHOKHUCIIOE
opoxenue. [IpumeHneHne TOKO3bl, €€ 3HAYCHUE B >KU3HENCITEIBHOCTH opraHu3Ma. Jlucaxapujbl: caxaposa, MajabTo3a U
JakTo3a. BoccranaBiuBarone 1 HEBOCCTAHABIMBAOIIME AUCaxapuabl. [ naponus nucaxapuaoB. Haxoxaenue B npupone u
npuMmenenue. I[lomucaxapuipl: Kpaxmall, TJIUKOTeH M Leiumonio3a. CTpoeHrne MaKpoMOJEKyJ Kpaxmana, TJIMKOTeHa U
eJUTI0N03bl. PU3NYECKUEe CBOMCTBA Kpaxmala M LEJUIIJIO3bl. XMMHUUYECKHE CBOMCTBA Kpaxmania: TUAPOJINA3, KaueCTBEHHAs
peakius ¢ HOJOM. XUMHUUYECKHE CBOWCTBA IICJUIIOJIO3BI: THUAPOJIW3, MOJdydyeHue d(PupoB uemtoao3bl. lloHstue 006
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METOJIbl U3YYEHHUS BEIIECTB M MX MPEBPAICHUI: pacCTBOPUMOCTh PA3JIMUYHBIX COUPTOB B BOJE,
B3aMMOJCHUCTBUE 3TAHOJIA C HATPUEM, OKHUCIEHUE STHIIOBOTO CIHUPTA B AIBAECTHJ HA PACKAUIEHHOM MEIHOM MHPOBOJIOKE,



OKHMCJIEHUE 3TUJIOBOIO CIUPTA JUXPOMATOM KalHsl (BO3MOYKHO MCIIOJIb30BaHUE BUAEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIUU Ha
anpaeruanl (¢ ruapokcuaom auammuHcepeopa(l) u ruapoxkcumom menu(ll)), peakmus riunepuna ¢ ruapokcugom meau(ll),
XUMHUYECKHUE CBOMCTBA pPacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBUE pacTBOpa INIIOKO3bl ¢ ruapokcunom meau(ll),
B3aUMOJEMCTBHE Kpaxmalla C HOJO0M, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4d 1o TeMaM «CrnupTel U (peHombl», «KapOoHOBBIE
KUCHO0ThI. CII0KHBIE 3(DUPBDY.

A3oTcoaep:Kalme OpraHuyYecKue coeJMHeHu.

AMUHBI — OpraHu4eckue Npou3BoAHble amMMmuaka. Kiaccupukanus amMuHOB: anupaTUYecKUe U apOMaTUYECKHUE;
NEepPBUYHbIE, BTOPUYHbIE U TpeTuuHble. CTpoeHHEe MOJeKyJ, oOmas gopmyia, M30MepHs, HOMEHKJIaTypa U (U3NYECKue
cBoiicTBa. XHMMHUYECKOE CBOMCTBA adu(paTHUECKUX AaMHUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBaHHE, B3aWMOJCHUCTBUE
IIEPBUYHBIX AMUHOB C a30TUCTON KACIOTON. CONMHN aNnKnIIaMMOHHS.

AHWIVH — IPEICTaBUTEIb aMUHOB apoMaTh4yecKoro psna. CrpoeHne aHwinHA. B3anMmHOE BIMsiHME TPyNIl aTOMOB B
MoJieKyJie aHuInHa. OCOOEHHOCTH XMMUYECKUX CBOMCTB aHMIMHA. KauecTBeHHbIe peakiiny Ha aHWIMH. CriocoObl MOITy4eHUs
U TIpuMeHeHue anudpaTuyeckux aMuHoB. [lonydyeHne aHmIMHa U3 HUTPOOEH301a.

AmvuHokuciotel. HomeHnknarypa u uns3omepus. OTIOenabHbIE NPEICTABUTENN O-aMUHOKHUCIOT: TJIMLWH, AJIAHUH.
duznyeckre CBOMCTBA AMUHOKHUCIOT. XUMHUYECKHE CBOMCTBA AMUHOKHUCIOT Kak aM(OTEPHBIX OPraHUYECKUX COEAMHEHUI,
peakuys MOJMKOHAEHCAIlMU, 00pa3oBaHue NENTUAHONW CBsI3U. buonornyeckoe 3HayeHue aMUHOKUCIOT. CHHTE3 U TUIPOJIU3
IIENITUIOB.

benku kak nmpupoaHsie nonumepsl. [lepBuyHas, BTOpUYHAsg W TPETUYHAsE CTPYKTypa OeiakoB. XMMHUYECKHE CBOMCTBA
OENKOB: THJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE pEaKkLMu Ha OeJKH.

DKCHepUMEHTaIbHbIE METO/IbI M3YUYEHHS BEILIECTB U UX MPEBPAIICHUI: paCTBOpPEHHE OEJIKOB B BOJIE, ACHATYypalus OeIKOB
IIpU HarpeBaHWM, LBETHHIE PEAKIMH Ha O€NKW, pEelIeHHe HKCIEPUMEHTAJIbHBIX 3a7ad IO TeMaM «A30TcoAep Kalie
OpraHU4eCcKUe COeTMHEHMS» U «Pacno3HaBaHne OPraHNYECKUX COCITMHEHUID.

BricokoMoIeKyJIsIpHbIE COeINHEHMS.

OCHOBHBIE TIOHSITUSA XMMHUHU BBICOKOMOJIEKYJISIPHBIX COECIWHEHUN: MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb
MOJIMMEPU3ALUKU, CPENHSIs MoOJeKylspHas Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJEKYJISPHBIX COCOUHECHHU —
MOJIMMEPHU3ALUS U TOJIMKOHAEHCALIHS.

[Tonumepuble  marepuansl. Ilmactmaccsl  (MOAMATWIEH, MNOJUIPONUIIEH, IOJUBUHUIXJIOPHUJ,  MOJUCTUPOJ,
MOJIMMETHIIMETAKpUIIAT, TOJUKapOOHATHI, MOMUITUICHTEepeTaNIaT). Y TUIHM3AIHs U IepepadboTKa MIaCTUKA.



DnacToMepbl: HAaTypalbHbI Kay4dyK, CUHTETHYECKHME Kaydyku (OyTaJueHOBBIN, XJOPONPEHOBBINA, WM3O0MPEHOBBIN) H
CUJIMKOHBI. Pe3unHa.

Bonokna: HaTypasbHbIE (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHCKO3a, allE€TaTHOE BOJIOKHO), CUHTETUYECKHUE
(KampoH u JaBcaH).

[lonmuMmepsl crienuanbHOrO Ha3HaueHUs (TeQUIOH, KeBJap, JJEKTPOIPOBOAAIINE IOJIUMEPBl, OuopasiaracMble
MTOJIUMEPHI).

DOKCHepUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M MX IPEBpALCHUI: O3HAKOMIICHHE C 00pa3laMu MPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4YyKOB, PELIEHUE dKCIEPUMEHTAIBHBIX 33Ja4 110 TeMe «Pacro3HaBaHue miacTMace
Y BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxenne MonekyIsipHOH (OpMyJibl OPraHMYECKOro0 COEIMHEHUS IO MACCOBBIM JOJISIM 3JIEMEHTOB, BXOSIINX B €r0
COCTaB, HAXOXKJICHHE MOJIEKYJSIPHON (DOPMYIJBI OPraHU4YEeCKOro COeIUHEHHs Mo Macce (00BEMY) MPOIYKTOB CrOpaHusl, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMU W/WIM UCXOAHBIX BEUIECTB, YCTAHOBJIEHHE CTPYKTYpPHOIl
(GbopMyJIbl OPraHMYECKOIO BEIECTBA HA OCHOBE €r0 XMMUYECKHUX CBOMCTB WJIM CHOCOOOB IMOJYYEHUS, ONPEICICHHUE 0NN
BBIX0/Ia IPOJYKTA PEAKIMU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmzamus MeXnpeaIMeTHBIX CBs3e€d MpH W3y4eHHH opraHnudeckoil xumum B 10 Kkiacce OCyIIeCTBISETCS depe3
UCIIOJIb30BaHME Kak OOIIUMX €CTECTBEHHO-HAyYHBIX IOHATHUN, TaK M MOHATHM, NPHUHATHIX B OTAEIBHBIX INpPEAMETax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Iue ecTecTBEHHO-HAYYHbIE MOHATHA: SBJICHUE, HAYYHBIH (aKT, TUIOTE3a, TEOPUs, 3aKOH, aHAJINU3, CHUHTE3,
Kiaccudukanus, HabI0AeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIENb, MOACITUPOBAHUE.

®duzuka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJI0, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBa, PU3NUYECKHUE BEJIUUMHBI, €IMHULIBI U3BMEPEHUS, CKOPOCTb, SHEPTHUSI, Macca.

buonorusi: kierka, opraHusMm, SKocucTeMa, Ouocdepa, MeTab0JM3M, HACIEACTBEHHOCTh, aBTOTPOMHBIA U
rerepoTpoHbI THUN NUTaHUS, Opo’keHue, (POTOCHHTE3, IbIXaHUE, OCNKH, YTIEBOMABI, >KUPBI, HYKJIECHHOBBIC KHCIIOTHI,
(hepMeHTHI.

['eorpa¢usi: none3Hple HCKONAEMbI€, TOILUIUBO.



TexHonorus: IMUIICBLIC IIPOAYKTBI, OCHOBBI PAllTMOHAJIBHOTO ITUTAHHWA, MOIOIIIUEC CPCACTBA, MATCPUAJIbI N3 NCKYCCTBCHHBIX
U CHHTCTHUYCCKHX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPI'AHNYECKAS XUMMUSI

Teopernueckue 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX sJiep. XUMHYECKUM d7eMeHT. M3oTonbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0UYE€K aTOMOB, KBAHTOBBIC
qrclia. DHEPreTHYECKUE YPOBHH U MTOJAYPOBHU. ATOMHBIe opOuTanu. Kiaccudukaius XuMAYeCKUX 3JIeMeHToB (s-, p-, d-, f-
aneMeHThl). PacnipeneneHue 3JIEKTPOHOB IO aTOMHBIM OpOUTaNsIM. OJEKTPOHHBbIE KOH(UIypalMd aTOMOB 3JEMEHTOB
MIEPBOr0O—4eTBEPTOr0 IMEPHUOJIOB B OCHOBHOM M BO30YXJAEHHOM COCTOSIHMH, OJEKTPOHHBIC KOH(PUTYpallMM HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTD.

ITepunoanyeckuii 3akoH u [lepuoanyeckas cucrema xumudeckux sneMeHToB .M. MenneneeBa. CBsi3b epUOIUUECKOTO
3akoHa U [leprnoanMYecKO CUCTEMBbl XUMHUYECKUX 2JIEMEHTOB C COBPEMEHHOM TEOpHEl CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CJIOXKHBIX BELIECTB MO IrpynnaM U MEepUOaM.
3HaueHue nepuoanydeckoro 3akona [[.1. Menaeneena.

XuUMHUYecKas CBS3b. BHJBI XMMHUYECKON CBSI3M: KOBaJCHTHAs, MOHHAs, MeTayuinueckas. MexaHu3mbl oOpa3oBaHUs
KOBAQJICGHTHON CBSI3U: OOMEHHBI W JOHOPHO-AaKIENTOPHBIN. DHEprus W JiMHa CBA3U. [loJIpHOCTH, HANpPaBICHHOCTHh H
HACBIIIaeMOCTh KOBAJICHTHOU CBsI3U. KpaTHbie cBsA3u. BogopoaHas cBsi3b. MEXKMOJIEKYIIPHBIE B3AUMOICUCTBUS.

BaneHTHOCTh M BaJI€eHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JICKTPOHHOW CTPYKTYPhI MOJIEKYJ C UX T€OMETPHUYECKUM
CTpOoeHHEM (Ha IpUMEpPEe COSTUHECHUM 2JIEMEHTOB BTOPOTO NIEPHO/IA).

[IpencraBienre 0 KOMIUIEKCHBIX coequHeHusX. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb, JTUTAHJIBI.
3HaueHUEe KOMIUIEKCHBIX coeAuHeHUH. [ToHsTHE 0 KOOPAMHAIIMOHHON XUMHUH.

BeniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIBI KPUCTALTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA
BEIIECTB.

ITonsatue o mucnepcHbIX cucteMax. McrtuHHBIE pacTBOphl. IlpencraBieHue O KOJIOMAHBIX pacTtBopax. CrocoObl
BBIPAKEHUSI KOHIIEHTPAIIMM PACTBOPOB: MACCOBAs JI0JI BENIECTBA B PacTBOpPE, MOJIApHas KOHIEHTpamusa. HaceilieHHbe n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHUcTamioruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. |pUBHANLHBIC HAa3BAaHUS OTICIBHBIX IMPEACTABUTEICH
HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanys XuMu4ecKux peakiiuii B HEOPraHM4eCKoM U OpraHu4ecKoil XuMun. 3aKOH COXPAHEHHsI MacChl BEILIECTB;
3aKOH COXpaHEHUsI U TMPEBpAICHUS SHEPrUM NpPH XUMHUYECKUX peakiusx. TeroBble 3(h(EKTh XUMHUECKUX PpPEaKIUil.
TepmoxumMudeckre ypaBHEHUS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (HPaKTOpOoB. ['OMOTEHHBIE M T€TEPOTCHHBIC PEAKIIHH.
Karanu3s n katanuzatopsl.

OOpatumble U HEOOpaTHMbIE peakIMU. XUMUYecKoe paBHOBecue. KoHcTaHTa XMMHUYeCKOro paBHOBecHs. DakTopsl,
BIIMSIFOIIME HA IMOJIOKECHUE XUMHUUECKOTO PABHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLEHTPALMH BELIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun Jle Hlarense.

Onektponutuyeckass nuccouuanusa. CunbHble W cnaOble anekTpoiauThl. Crenenb auccounuanuu. Cpena BOJIHBIX
pPacTBOPOB: KHUCJIOTHAs, HEeWTpalibHas, Imeiao4yHas. Bomoponmubiii mokaszarens (PH) pactBopa. I'maposms coseid. Peaxnuu
MOHHOT'O OOMEHa.

OKUCAUTETLHO-BOCCTAHOBUTEINIbHBIE peakuuu. CreneHb OKucieHHus. OKUCIUTENb W BOcCCTaHOBUTENb. IIponecchb
OKHUCJICHUSI U BOCCTAaHOBJICHMsI. BajkHellne OKUCIUTENH U BOCCTAHOBUTENH. METOl 3JIEKTpOHHOTO OanaHca. DJIEKTPOJIn3
PacTBOPOB U PaCIJIaBOB BEIIECTB.

DKCIIEpUMEHTAIIBHBIE METO/IbI H3YUYEHUS BELIECTB U UX ITPEBPALLEHUN: PA3JIOKEHNE IEPOKCHIa BOJOPOIA B IPUCYTCTBUU
KaTaau3aTopa, MOJCNIM KPUCTALTHYECKUX PEIIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OTpe/ieNIieHne CPe/ibl PAaCTBOPOB
C TMOMOINBIO WHIUKATOPOB, M3YUYCHHUE BIMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIMH U TOJIOKEHUE
XUMHUYECKOTO PABHOBECHS.

Heopranuueckast XuMus.

[Tonoxenue HemetaioB B llepuoguyeckoil cucreme xumuueckux sineMeHtoB .M. MenneneeBa u ocoOeHHOCTH
CTpOEHHUA UX aToMOB. PU3MUECKUE CBOWCTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAIOB (Ha IpUMEpPE KUCI0poa, cepsl, hocdopa
U yTIepoaa).

Bomopon. [Ilomydenwe, ¢usndeckue # XMMHYECKHE CBOWCTBA: pEaKIUd C MeETaUlaMH W HEMeTallJlaMH,
BOCCTAaHOBUTEJbHBIE CBOMCTBA. [ uapuasl. TOMIMBHBIE 3JIEMEHTHI.



["anmorensl. Haxoxxenue B mpupoe, crnocoObl MoyueHus1, PU3nIecKrue 1 XUMUYECKHE CBOMCTBA. [ amoreHoBo10pObI.
Baxnelie KUCIOPOJCOAEpKAIKEe COEAUHEHHsS rajoreHoB. JlabopaTopHble M MNPOMBIIIIEHHBIE CHOCOOBI MOJTY4YEHHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COCAMHEHUIA.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIOCOOBI MOJy4eHHs] Kuciopoja. Dusndeckue U XUMHUYECKUE
CBOMCTBA U MPUMEHEHHUE KUCI0poaa U 030HA. OKCUIIBI U IEPOKCHUJIBI.

Cepa. Haxoxxnenue B mpupo/ie, Croco0bl MoTy4eHus , U3ndeckiue 1 XuMuieckue cBoiictBa. CepoBOAOPO, CYIbPUIBL.
Oxcun cepwi(1V), oxcun cepsi(VI). CepHuctas u cepHast KUCIOTHI B uX oM. OCOOCHHOCTH CBOWCTB CEPHOM KHCIIOTHI.
[IpumeHeHue cepbl U €€ COeTMHEHU.

A3zot. Haxoxienue B mpupo/ie, crnocoObl MoaydeHust, Pu3nyeckue U XuMUYeCKrue CBOMCTBA. AMMHUAK, HUTPUAbL. OKCHIbI
azoTa. A30THCTas M a30THAsi KUCJIOTHI U UX coir. OCOOEHHOCTH CBOMCTB a30THOW KHUCIOTHI. [IpumeHeHue a3ora u ero
COEIMHEHHI. A30THBIE YIOOPEHUS.

®docdop. Haxoxaenue B mpupojie, crocoObl moydeHus, puznueckue u xumudeckue cpoictsa. @ochuasl u GochuH.
Oxcunbl pocdopa, bochopnas kucnora u e€ conu. [Ipumenenue dhocdopa u ero coenunennit. DochopHeie y100peHus.

VYriepoa, HaxoXIAeHUE B MpuUpoje. AJUIOTpornHble Moaudukanuu. Pu3nyeckrue U XUMUYECKHE CBOMCTBA MPOCTHIX
BeIeCTB, OOpazoBaHHBIX yraepomoMm. Oxcun yriepona(ll), oxcun yrmeponma(IV), yrompHas kuciaora u €€ COJH.
AKTUBHUPOBAHHBIN yroyib, amcopoius. dynnepensl, rpadeH, yriepoaHble HaHOTpyOku. [IprMeHeHHe MPOCTHIX BEIIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCIMHEHU.

Kpemuuii. Haxoxenue B npupoje, crnocooOsl noiayueHus, puznueckue u xumudeckue cpoiictBa. Oxkcua kpemuusa(1V),
KpEMHUEBAs KUCIIOTa, CUIUKAThL. [I[puMeHeHne KpeMHus U ero coequHennil. CTeKo, ero nojy4eHue, BUJIbl CTEKIIA.

[Tonoxenue meramioB B lleprogudeckoil cucreMe XUMHUYECKHX 3JIeMEHTOB. OCOOECHHOCTH CTPOCHHUS JJICKTPOHHBIX
o0osiouek aToMoB MeTajuioB. O6mue puznyeckue cBoicTBa MeTamioB. [Ipumenenne metamoB B ObITy U TexHUKE. CIUIaBbl
METaJIOB.

DNEKTPOXUMHUCCKUN psifl HampsokeHuid MerauioB. OOmmMe crnocoObl MOMYYEHUS METAUIOB: THAPOMETAJLTYyprus,
MAPOMETAILTYPrus, dNeKTpomeTamutyprus. [Torstue o koppos3uu MmetaioB. CriocoObI 3aIUTH OT KOPPO3HH.

O6mras xapaktepuctuka MetauioB [A-rpymnmel [lepuoanueckoii cCUCTEMBbI XUMUUYECKUX 3JIeMEHTOB. Hatpuit u xanmii:
nojyueHue, Pu3nuecKkue U XuMUUeCKHue CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUH.



Ob6mas xapakrepuctuka metaisio || A-rpynmsl [leproanueckoil cucTeMbl XUMUYECKUX 3IE€MEHTOB. Marauii U KaJibLIH:
noytydeHue, GU3NIecKue 1 XUMUYECKUE CBOWCTBA, MMPUMEHEHUE MPOCTHIX BEIIECTB U MX coeauHEeHUH. JKECTKOCTh BOIBI U
CIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHW: ToTydeHne, (GU3NIeCKue W XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE TPOCTOTO BEIIECTBA U €r0 COCAMHCHHM.
AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHUA ATTFOMUHUS, THIPOKCOKOMIUICKCHI aTIOMUHMSI.

OO6mrast xapakTEePUCTHKA METAITOB T0O0UHBIX noarpynn (b-rpymm) [lepuonnyueckoii CHCTEMBI XUMHUYECKUX DJIEMEHTOB.

dusznyeckue U XMUMHUYECKHE CBOMCTBAa Xpoma M ero coeauHeHuil. Okcuansl U ruapokcuasl xpoma(ll), xpoma(lll) u
xpoma(VI). XpoMatel 1 AMXpOMATHI, UX OKUCIUTENbHBIE CBOMCTBA. [lonydeHne u mpuMEeHEeHNe XpoMa.

dusznyeckue M XUMHYECKHE CBOMCTBAa MapraHila M ero coeauHeHui. Baxneimme coemunenus mapranua(ll),
mapranua(lV), mapranna(VI) u mapranmna(VII). [lepmanranar kanus, ero OKUCIUTEIbLHBIE CBONCTRA.

du3nvecKre U XUMUUECKHE CBOMCTBA ee3a v ero coeguHeHuid. Oxcuapl, rusipokcuibl v con xenesa(ll) u xxeneza(111).
[Tomy4yeHne U IpUMEHEHHUE JKEJE3a U €TO CILUIABOB.

OuU3NYECKUEe U XUMUYECKHME CBOMCTBA MEIHU M €€ coeauHeHUU. [lonydyeHrne U mMpuMEHEHHE MEIU U €€ COCIUHEHMUI.

[uHk: nony4yeHue, GpU3NUYECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpHbIE CBOMCTBA OKCUIA M THAPOKCH/IA IIMHKA,
TUIPOKCOKOMIUICKCHI IMHKA. [[pMeHeHne HUHKA U €T0 COCINHEHUN.

DKCIepUMEHTaIbHbIE METOAbI U3YUYCHUS BEIIECTB U UX MPEBpAIICHUN: U3ydeHre 00pa3I[0OB HEMETAILJIOB, TOPEHHUE CEPBHI,
dbocdopa, xeneza, MarHusi B KUCIOPOJE, M3yUYCHHE KOJUIEKUMH «MeTalibl U CIUIaBbD», B3aWMOJICUCTBUE IIEJIOYHBIX U
IEJIOYHO3EMETBHBIX METAJIJIOB C BOJION (BO3MOKHO MCTOJB30BaHUE BUICOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA U JKeJe3a ¢
pacTBOpaMM KHUCJIOT MU WIEI0YEH, KAYECTBEHHBIE PEAaKUMM HA HEOPraHMYECKHE AHWOHBI, KaTHOH BOJIOPOJA U KATHUOHBI
METAJUIOB, B3aMMOJICMCTBUE TUAPOKCHUJIOB AQIIOMUHHUS M LMHKA C pPacTBOpaMU KHUCIOT U LIEJIOYEH, PEUICHUE
AKCIIEPUMEHTATBHBIX 337124 110 TeMaM «l anorensi», «Cepa u e€ coemuHeHUs», «A30T U Gpocdop U uxX coequHeHUs», «MeTaibl
[JIABHBIX MOJATPYII, «MeTaibl MOOOYHBIX MOATPYIIID).

XUMHUSA U )KU3Hb.

Ponp xumum B obOecriedyeHUM YCTOMYMBOTO Pa3BUTHS 4elioBeuecTBa. [IOHATHE O HaydHBIX METOJax IMO3HAHUSI U
METOJIOJIOTUM HAYYHOTO MCClieoBaHusd. HayuHble MpUHLIMIBI OPraHU3alud XUMUYECKOTO POU3BOACTBA. [IpOMBINIIICHHBIE
CIOCOObl TMOJIYYEHHUs Ba)XHEUIIMX BENIECTB (HA MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI, METaHOJIA).
[IpomblliIeHHBIE CTIOCOOBI TMOJYYEHUSI METAUIOB M CIUIABOB. XUMHUYECKOE 3arpsi3HEHHE OKpYXarollel cpeibl U €ero
nocyiencTBusi. Poas Xxumun B 00ecriedeHuN SHEPreTHIECKON 0€30IMacHOCTH.



XuMHs U 300pOBbe yenoBeka. JlekapcTBeHHbIe cpeacTra. [IpaBuia ucnoap30BaHus JEKAPCTBEHHBIX MpenapartoB. Poib
XUMUHU B Pa3BUTUU MEUIIHBI.

XYMHSI UIIU: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE T00aBKU. Posib xuMuu B oOecrieueHny MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u napdromepusie cpeactsa. boitoBas xumus. [IpaBuia 6e30macHOro UCHOIB30BAHMS TIPETIAPATOB
OBITOBOI XMW B TTOBCETHEBHOM KU3HHU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIITNE CTPOUTEIbHBIE MAaTepHabl (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03icTBe. OpraHu4ecKrie U MUHEPAIbHBIC YI0OpECHHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MAaTEpualibl, KpPACKH, CTEKJIO, Kepamuka. Marepuainbl sl SICKTPOHUKHU.
Hanorexnonoruu.

Pacuérnbie 3anaun.

Pacuétsl: Macchl BemiecTBa Wik o0bEéMa ra3oB MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3
Yy4acCTBYIOIIUX B PEAKIMM BEIIECTB, MacCchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIM OJJHO U3 BEIIECTB
MMeeT MPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEAKIIUU, €CIM OJTHO U3 BEIIECTB JJAHO B BUJIE PacTBOpa C
onpeAeIEHHON MaCCOBOM JOJIEN paCTBOPEHHOTO BEILIECTBA, MACCOBOM J10JIM M MOJIIPHOM KOHIIEHTPALIMK BEIIECTBA B paCTBOPE,
JIOJIM BBIXOJA MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBSA3€H NMpHU M3ydyeHUH OOIIel M HeopraHMdeckol xumuu B 11 Kimacce ocyuiecTBisieTcs
4yepe3 UCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U TMOHATHUNA, MPUHSATHIX B OTIEIBHBIX IMpEeAMeTax
€CTECTBEHHO-HAayYHOI'O I[UKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIC TOHSTHUSA: SBJIEHHWE, HAy4dyHbIH (akT, rumore3a, TEOpus, 3aKOH, aHAIU3, CHUHTE3,
Kiaccuukanys, nepuouIHOCTh, HAOMIOCHUE, H3MEPEHUE, SKCIIEPUMEHT, MOJIENb, MOJCIIUPOBAHUE.

@dusuka: Marepusi, MUKPOMHUP, MAKpPOMHUDP, aTOM, DJIEKTPOH, NPOTOH, HEUTPOH, MOH, HU30TOIbI, PAaJIHUOAKTUBHOCT,
MOJIEKYJIa, DHEPTreTUUECKUN YPOBEHB, BEIIECTBO, TE€JIO, 00BEM, arperaTHOE COCTOSTHUE BEILIECTBA, UICATbHBIN a3, (PU3nUecKue
BEJIMYMHBI, €IUHUIBI U3BMEPEHUSI, CKOPOCTbh, SJHEPTUSI, MACCa.

buonorus: kinetka, opranusm, skocucteMa, buocdepa, MeTaboIu3M, MaKpO- © MUKPOAJIEMEHTHI, O€JIKH, JKUPBI, YTIICBOIHI,
HYKJIEMHOBBIE KUCIIOTHI, PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEMIECTB M MIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOpHbIE TOPOAbI, MOJE3HbIE UCKOMIAEMbIE, TOTUIMBO, PECYPCHI.



TexHomorus: XuMHYECKas MNPOMBIINIJICHHOCTb, MCTAJUIYPIrHsA, CTPOUTCIBHBIC MATCPHUAJIbI, CEIBbCKOXO03SMCTBEHHOC
MMpOMU3BOACTBO, IMHMIICBAA IIPOMBIIIICHHOCTD, Cl)apMaL[eBTI/I‘IGCKaH IIPOMBINIJICHHOCTb, IMPOU3BOACTBO KOCMCTHUUYCCKUX
IIpCIIapaToB, IIPOU3BOACTBO KOHCTPYKINOHHBIX MATCPUAJIIOB, 3JICKTPOHHAA IIPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOIPAMMELI 110 XMMHWM HA VIUIYBJIEHHOM VYPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCcTBUH ¢ CUCTEMHO-AEATENBHOCTHBIM MOAX0JI0OM B CTPYKTYPE JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPEIAMETA
«XuMUS» HAa YPOBHE CpPEAHEro 00IIero oO0pa3oBaHUs BBIJCICHBI CIEAYIONIME COCTABJISAIONIME: OCO3HAHHE O00Yy4arolUMUCS
POCCHICKON I'PakIaHCKOW HIEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOONPEAECIEHUIO; HATMYHE
MOTHUBAIUU K O0YYEHHUI0; TOTOBHOCTb U CIIOCOOHOCTH O0YYaIOIIUXCA PYKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE MPaBUIIaMU
U HOpMaMu TOBEACHUS; HAJIMYKE MPABOCO3HAHMS, SKOJOTUYECKOM KYJIBTYPhI, CIIOCOOHOCTh CTABUTh IIEIA U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE PEe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPakaroT CHOPMUPOBAHHOCTH OIMBITA MO3HABATEIbHOU U
MPaAKTUYECKON JEATEIbHOCTH 00YYarOUIUXCs B MPOIECCE peaau3aiuu o0pa3oBaTeIbHON JeATeIbHOCTH.

JIngyHOCTHBIE pEe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUs» OTPaKalT CPOPMUPOBAHHOCTH OIbITA MO3HABATEIBLHON U
MPAKTUYECKOMN JEATETbHOCTH 00YUYaIOIIMXCs B IPOIIECCE peasiu3allui 00pa30BaTEeIbHOM JIESITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HaHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 003aHHOCTEH, YBAKEHUS K 3aKOHY U MPABOIOPSJIKY;

MPEACTABICHUS O COMAIIBHBIX HOPMAaX U MPABUIIAX MEKIMYHOCTHBIX OTHOIIEHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATENIBHOCTH TMPU CO3JIaHUHM YYEOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBHITTOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTHY MOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX MPU aHAIIM3E PA3IUUYHBIX BUIOB
y4eOHOM AEeSATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOT'O OTHOIIICHUS K UCTOPUUYECKOMY U HAYYHOMY HACJICAUIO OTE€UECTBEHHON XUMHUH;

YBaXEHHS K IMPOIECCY TBOPUYECTBA B O0JACTH TEOPUM M MPAKTUUECKOTO MPHUIOKEHUS XUMHHU, OCO3HAHMS TOTO, UYTO
JTAaHHBIC HAYKH €CTh PE3yJIbTaT JUIUTEIbHBIX HAOIIOICHHI, KPOMTOTIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a
YYEHBIX U IIPAKTUKOB;

MHTEpeca 1 MO3HaBATEIbHBIX MOTUBOB B MIOJYYEHHUH U MOCIEAYIOIIEM aHAIN3€ HHPOPMALIUU O IEPEIOBBIX JOCTHKEHUSIX
COBPEMEHHOW OTEYECTBEHHOW XUMUH;



3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OLICHUBATh CHUTyallMH, CBSI3aHHBIE C XUMUYECKHMHM SIBIICHUSAMH, U NPHUHUMATh OCO3HAHHBIE PEILICHHUS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE MOBE/ICHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3UIIMIA HPAaBCTBEHHBIX U MPABOBBIX HOPM U
C Y4ETOM OCO3HAHMS NTOCIEACTBUN MTOCTYIIKOB;

4) popMupoOBaHUsI KYJIbTYPbI 310POBbSI:

MMOHUMAaHUs LEHHOCTEHN 3I0pOBOT0 U 0€301acHOr0 00pa3a *KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K
COOCTBEHHOMY (PM3HUECKOMY U IICUXHYECKOMY 3/I0POBbIO;

coOJIr0ieHNs PaBUJI OE30MIaCHOT0 0OpAIIEHNUs C BEIIECTBAMU B OBITY, IOBCETHEBHOM JKU3HU, B TPYIOBOM IEATEIBHOCTH;

MMOHUMAaHMS HEHHOCTH MPAaBWJI MHAUBUYAJTBHOTO U KOJUIEKTUBHOI'O O€30M1aCHOI0 MOBEICHUS B CUTYAIUAX, YTPOKAIOIINX
3JI0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCIEACTBUN U HENPUATHS BPETHBIX TPUBBIUCK (YIOTPEOICHHS aJIKOT0JIsA, HAPKOTHUKOB, KypEeHHUS );

5) Tpy10BOT0 BOCHIMTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JIESATEILHOCTH, OOIIECTBEHHO TIOJIE3HOM,
TBOPYECKOM M IPYTUX BUAAX JIE€ATEIIBHOCTH;

YCTAaHOBKHM Ha aKTMBHOE YYacTHE€ B PEUICHUHU MPAKTHUYECKUX 3a/1ad COLMAIBbHON HAMpPaBIEHHOCTH (B paMKaX CBOETO
KJiacca, IIKOJIbl);

MHTepeca K MPaKTUYECKOMY U3YUEHHIO MPoQecchil pa3InyHOro poja, B TOM UMCIIe HA OCHOBE IPUMEHEHUS PEIMETHBIX
3HAHUU 110 XMMUH;

yBaXEHUS K TPYIY, JIOJSM TPYJa U pe3ybTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBHIYAIbHOU TpaeKTOpuu 00pa3oBaHwmsl, OyIymier mpodeccuu u peaansaium
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U MOTpeOHOCTEH
00IIIeCTBA;

6) 3K0JI0rHYecKOro BOCIIATAHUS:

AKOJIOTUYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MPUPOE KAaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHUS TI00aTBFHOTO XapakTepa AKOJIOTHYECKUX MPOoOJeM, BIUSHUS HSKOHOMHUYECKHX IMPOIIECCOB HA COCTOSIHHE
IIPUPOTHON U COUUAIBHOU CPEJIbI;



OCO3HAaHMSI HEOOXOJUMOCTH HCMOJIb30BAHMUS JOCTHXKEHUH XUMHUM JJI  PEUIeHUs BOIPOCOB  PAIlMOHAIBHOTO
PUPOAOTIOIH30BAHUS;

AKTUBHOTO HENPHUATHUS JIEUCTBHI, MPUHOCIIIUX BpEI OKPYXKAIOIIEH MNPUPOJHON Cpele, YMEHHsS IPOrHO3UPOBATH
HeOIaronpUATHBIC KOJIOTHYECKHUE TOCIICICTBUS IPEANPUHUMAEMBIX JEHCTBUI U MPEI0TBPAIATh UX;

HaJIMYUS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYpPhI, ONbITa ACSATEIBHOCTH HKOJOTHYECKOMN
HANpPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MMM B ITO3HABATEIbHOW, KOMMYHUKATHBHOM M COLMAIBHOW NPAKTHKE,
CIIOCOOHOCTH Y YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJIC0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHHMS CHIEIU(PUKA XUMUU KaK HayKH, 0CO3HaHUsA €€ posik B (GOPMHUPOBAHHMH PAIIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS,
CO3/IaHUH 1I€JIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPO/Ibl U YEJIOBEKA, B IO3HAHUW TTPUPOTHBIX
3aKOHOMEPHOCTEHN U pPeIIeHUHU MPpo0JIeM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTU B 0COO0M 3HAUMMOCTH XUMUU JJIsl COBPEMEHHOM ITUBWJIM3ALUU: B €€ TYMaHUCTUYECKOW HAMPaBICHHOCTH
1 BOXXHOM POJIM B CO3/TaHUM HOBOM 0a3bl MaTEpHAIBLHON KYJIbTYPHI, B PEIICHUH TJI00AIBHBIX MTPOOJIEM YCTOMYHNBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, YIHEPIreTHUSCKON, ITUIIIEBOM M KOJIOTMYECKOM 0€3011aCHOCTH, B pPa3BUTHH MEIMIIMHBI, 00CCTICUCHUN
YCJIOBUHM YCHEUTHOTO TPY/1a U KOJIOTHYECKH KOMDOPTHOM KU3HHU KaXKI0TO YieHa OOIIecTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: MOHHMMAaHUs CYIIHOCTH METOJIOB MO3HAHUS, HCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJydacMbIe 3HAHMS JJI aHAIW3a U OOBSICHEHHUS SBICHHM OKPY)KAIOIIEero MHUpa U
MPOUCXOIAIMNUX B HEM M3MEHEHUM, YMEHUS JenaTh 00OCHOBAHHBIC 3aKIIOUYCHHUS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIUXCS
JAHHBIX C II€JIBIO MOJIYYEHUS JJOCTOBEPHBIX BHIBOOB;

CITOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIb30BaTh XUMHUUYECKUE 3HAHUS Uil PEIIeHUs MPOOJEM B pealibHbIX KU3HEHHBIX
CUTYaIUsX;

WHTEpeca K MO3HAHUIO, UCCIIECIOBATEIBLCKON S TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPA30BaHUIO, K AKTHBHOMY TOJYYCHHIO HOBBIX
3HAHUU 110 XUMHUHU B COOTBETCTBUH C KU3HECHHBIMHU IOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IM4HbIX cpepax nmpodhecCuOHATbHON NeITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI



MeTtanpeameTHbIE pe3ynbTaThl OCBOSHUS IPOTrpaMMbl IO XMMHUM Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHMsl BKIFOYAOT:
3HaYMMBbIe 1)1 (POPMUPOBAHMSI MUPOBO33PEHHS 00YUAIOIINXCS MEKIUCIUILIMHAPHBIE (MEKIPEIMETHBIE) OOIICHAayYHbIE
MOHSTHSI, OTPAKAIOIIUE LIETIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHeHu(UKY METOJOB MO3HAHUS, HCIIOJIb3YyEMbIX B

€CTECTBEHHBIX HayKax (MaTepwusi, BEIIECTBO, SHEPrus, SBJICHHE, MPOLECC, CUCTeMa, Hay4HBIH (DaKT, MPUHIIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIEIOBaHNE, HAOIIOJCHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble Y4eOHblE JAEWCTBUA (TIO3HABATEIbHBbIE, KOMMYHHKAaTHUBHBIC, PETYJSITUBHBIE), OOECHEUYMBAIOIINE
(dopMupoBaHue (PYHKIMOHATBHON IPAMOTHOCTH M COLUAIBHON KOMITIETEHIIMU 00yYaroInXcs;

CIOCOOHOCTh 00YYalOLIMXCS HCIOJIb30BATh OCBOCHHBIE MEXKIUCHMIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS H
YHUBEpCalbHbIe yueOHbIE IEUCTBUS B IO3HABATEIBLHON U COLMAIBLHON MPAKTHKE.

MertanpeameTHble  pe3yiabTaTbl  OTPAXKAIOT  OBJAJEHUE  YHUBEPCAJbHBIMU  Y4€OHBIMM  MO3HABATEJIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMA JCHCTBUSMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA

1) 6a3oBbIe JIOrHYeCKHE e CTBUS:

CaMOCTOSATENbHO (POPMYIIUPOBATH U aKTyaJIU3UPOBATH MPOOIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;

ONpENeNATh UENU MAESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JAOCTHXKEHUS, COOTHOCUTDH PE3YyJIbTAThI
NEATEIIbHOCTU C MOCTABICHHBIMU 1EISIMU;

UCIIOJIb30BaTh NP OCBOCHUMU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICISTh XapaKTePHbIE MPU3HAKHU MMOHATHI 1
yCTaHaBJIMBATh UX B3aWMOCBSI3b, CIIOJIb30BaTh COOTBETCTBYIOIIUE TOHITHS /1JIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBICHHI;

BBIOMPATh OCHOBAHUSI M KPUTEPUU IS KJIACCU(PUKAIIUU BEIIECTB U XUMUUYECKUX PEaKIUM;

yCTaHABJIMBATh MPUYNHHO-CJICACTBEHHBIC CBSI3U MEXKAY N3yUaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHIYKTUBHBIC, NJE€AYKTUBHbBIC, IO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIMPOBATH BHIBOBI U 3aKITFOUCHHS;

OPUMEHSTh B MpOIIECCEe MO3HAHUS UCIOJIb3yeMble B XMMUU CHMBOJUYECKHE (3HAKOBBIE) MOJEINH, MPEoOPa30BhIBAThH
MO/IeJIbHBIE TIPEJICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) 3JIEMEHTA, XUMUYecKast GopMyIia, ypaBHEHHE XUMUUECKOU peakuu
— IpU pEelIeHNU Y4eOHBIX MMO3HABATENbHBIX U MPAKTUUECKUX 3aJ1a4, IPUMEHSITh Ha3BaHHBIC MOJICIbHBIE NMPEICTABICHUS JIJIs
BBISIBJICHUSI XapaKTEPHBIX NPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUI.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METO0B HAYYHOT'O MO3HAHUS BEUIECTB M XUMUYECKHUX PEAKLUH;



(opMyIMpOBaTH LENN U 3a/1a4d UCCIIEN0BAHUS, UCIIOIb30BATh IOCTABJIEHHBIE U CAMOCTOSATENBHO CPOPMYIUPOBAHHBIE
BONPOCHl B KAue€CTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI JUIsl (DOPMHUPOBAHUS TUIOTE3bl IO IPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHUIA;

BJIQJIETh HABBIKAMU CAMOCTOATEIbHOTO TUIAHUPOBAHUSA U IPOBEICHNS YYEHHYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATH
yMeHHsI HabII0aTh 32 XOJI0OM MpoIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3ysbTaT, GOopMyIupoBaTh 0000IICHUS U
BBIBOJIbI OTHOCHUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMS, COCTABIATH OOOCHOBAHHBIA OTYET O MIPOAEIIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIIEOBATEILCKON M MPOEKTHON JEATENbHOCTH, MPOSBIATH CHOCOOHOCTh HU
TFOTOBHOCTh K CAaMOCTOSITEJIbHOMY IOMCKY METOJOB pEUIEHUs MPaKTUYECKHX 3a/lad, NPUMEHEHHUIO Pa3IudyHbIX METOJ/IOB
MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX HCTOUHHUKAX MH(OpMAaLMK (HAyYHO-TIOMYJISIpHAS TUTEPATYPA XUMUYECKOTO COAEPKaHUs,
CIpaBOYHbIE MMOCOOUS, pecypchl MHTepHeTa), aHaau3upoBaTh MH(MOPMAIMIO Pa3IMYHBIX BUAOB U (OPM MpPEICTaBICHUS,
KPUTHYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(opMyIMpOBaTH 3aMPOCHl U MPUMEHSATH PA3IMYHbIE METOJIbI MPU MOUCKE M 0TOOpe MH(pOpMaUU, HEOOXOAUMOU IS
BBINIOJIHEHUSI YYEOHBIX 3a7]a4 ONPENeIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT MCIONb30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHMM M Ppa3IMYHBIX IOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY TMpeacTaBieHuss HHPopManuu (CXeMbl, Tpaduku, TuarpaMmel,
Ta0JIMLbI, PUCYHKHU U IpYTHUE);

UCIIOJIb30BaTh HAayYHBIM $A3bIK B KAyeCTBE CpEJCTBA MpU paboTe ¢ XUMHYECKOW HH(OpManuen: TPUMEHSThH
MEXIpeAMeTHbIE ((PU3HUECKUE U MATEMAaTUYECKHUE) 3HAKU U CUMBOJIBL, (DOPMYJIbI, a00peBUATYPbl, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJIMYCCKUE CPCACTBA HAIIAAHOCTH.

KoMmyHMKaTHBHBIE YHMBeEpPCAIbHbIE YUeOHbIE 1eliCTBUA:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[36MOﬁ TEMBI B XO0€ AHUaJIora W/ M JAUCKYCCHH, BLICKA3bIBATh UJICH,
(I)OpMYJ'II/IPOBaTB CBOU IIPCIJIOKCHUA OTHOCUTCIIbHO BBIIIOJTHCHUA HpCI[J'IO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C IPE3EHTALIMEN PE3yIbTaTOB [103HABATEIBHON AEATEIBHOCTH, IIOJIYYEHHBIX CAMOCTOATEIBHO UIIU COBMECTHO
CO CBEPCTHUKAMM NPU BBHINOJIHEHUU XHMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOM padOThl MO MCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3alMi YYeOHOro MpOeKTa, W (POPMYIUPOBATH BBIBOABI IO pe3yidbTaTaM MPOBEAEHHBIX
HCCJIETOBAaHMM MyTEM COTIIACOBAHUS MO3UIUI B X0/1€ 00CYKIeHUS 1 0OMEHAa MHEHUSIMHU.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILECTBIIATh CBOIO ITO3HABATEIBHYIO JEATEIBHOCTD, ONPENEas €€ Leau U 3a/auu,
KOHTPOJIMPOBATh U [0 MEpPe HEOOXOAMMOCTH KOPPEKTUPOBATH IIpeIjIaraéMblii alrOpuTM JEHCTBUI MTPH BBIIOIHEHUH YYEOHBIX
Y UCCJIEA0BATENbCKUX 3a7a4, BBIOMpaTh Hanboaee 3pHEeKTUBHBIN CIOCOO X PEIICHHS C YYETOM MOJIYYEHHS] HOBBIX 3HAHHM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb I€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ysbTaThl OCBOCHMS MPOTrpamMMbl M0 XMMHUU Ha YIIIyOJIEHHOM YPOBHE Ha YpOBHE CPEJHEro OOIIEro
00pa30BaHUsI BKIIIOUYAIOT CTIeU(pUUECKUe JUIsl yUeOHOro npeaMera « XUMUs» HaydHbIe 3HaHUsI, YMEHUS U CIIOCOObI AeCTBUI
M0 OCBOEHHWIO, MHTEpPHpPETAlMK W MpeoOpa30BaHUIO 3HAHWM, BUIBI JACSITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAaHUH B Pa3JIMYHbIX YUEOHBIX CUTYalUsIX, a TAK)KE B PEAbHBIX )KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C XUMUEH.
B nporpamme 1o XuMuH MpeAMETHBIE PE3YJIBTATHI IPEACTABIICHBI 110 FOJ1aM U3YUYEHUS.

10 KJTACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «Opranndeckasi XuMUs» OTPaXaroT:

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUIA: O MECTE€ U 3HAYCHHH OPTaHMYECKOW XMMHUU B CHCTEME €CTECTBEHHBIX HayK U €€
pOJIK B 00€CTIEUEHUN YCTOMYMBOTO PA3BUTHS Y€JI0BEUECTBA B PEIICHUN MPOOJIEM SKOJIOTHIECKOM, YHEPTETUUECKON 1 TTUIIIEBOM
0€30MacHOCTH, B Pa3BUTHHM MEJIULIUHBI, CO3IaHUH HOBBIX MAaTE€pUAJIOB, HOBBIX UCTOYHUKOB YHEPTUU, B 0OECIIEUEHU U



palMOHAIBHOIO TPUPOAOIOJIB30BAHNSA, B (OPMUPOBAHMUM MHPOBO33PEHHUS M OOIIEH KyJIbTYphl YEIOBEKa, a TaKKe
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILLIEHUS K CBOEMY 370POBBIO U IPUPOJHON CPEJIE;

BJIAJICHUE CUCTEMOW XMMHYECKHUX 3HAHHWW, KOTOPAsl BKIIOUYAET: OCHOBOIIOIATAOIINE MTOHATUS — XUMUYECKUN JJIEMEHT,
aToM, SIIPO M DIIEKTPOHHAs 000J0YKa aTtoMma, s-, P-, d-aToMHBIE OpOHMTAIM, OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aToMa,
ruOpuan3anysi aTOMHBIX OpOWTaneil, HOH, MOJIEKyJa, BAJEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBA3b, MOJb, MOJIAPHAS Macca, MOJISIPHBIA O0BEM, YIIEpOAHBIA CKeNeT, (GyHKIMOHATbHAS TPYIIa, paguKa,
CTPYKTypHBIE (opMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIE), H30MEpUS CTPYKTypHAss U MPOCTPAHCTBEHHAS
(reomeTpuyueckas, ONTUYECKasA), U30MEPbI, TOMOJIOTMUYECKHUH PsiJl, TOMOJIOTH, YII€BOJOPO/bI, KUCIOPOI- U a30TCOIEpKaLIIe
OpraHUYeCKUE COECIUHEHHS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCUHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuit 3axoH J[. V1. MenneneeBa, Teopusi CTpoeHus: oprannueckux Bemects A. M. byTnepoBa, 3aKkoH cOXpaHEHHUs
MAacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIEHUS SHEPTHH [TPU XUMHYECKHUX PEAKIUSAX ), 3aKOHOMEPHOCTH, CAMBOJIMYECKUI
A3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIKAIIHE B OCHOBE IMOHHWMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX
SBJICHU; IPECTABICHUS O MEXaHU3MaxX XUMUYECKUX PEaKIUi, TEPMOJUHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSIX UX
IPOTEKaHus, O B3aUMHOM BIIMSHUU aTOMOB M TPYIIl aTOMOB B MoJIeKyJaX (MHAYKTUBHBIH U ME30MEpHBIH 3 eKTsl,
opueHtanTsl [ u Il pona); daxronornueckue cBeIeHUs] O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHUU
BAKHEUIIUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JAESITENBbHOCTH YEIOBEKa, OOLIMX HAYYHBIX MPUHIUIIAX
XUMHUYECKOTO POU3BO/ICTBA (HAa MPUMEPE MPOU3BOACTBA METAHOJIA, IEPEpadOTKU HEDTH);

cOPMUPOBAHHOCTh YMEHHUH: BBISBISTh XapaKTepHblE MPU3HAKU MOHITHM, YyCTaHAaBIMBAaTh HUX B3aUMOCBSI3b,
HCITIOJIB30BaTh COOTBETCTBYIOIINE MTOHSATHUS IIPU OIMCAHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCUHEHU;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JIJIS COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX
U CKEJIETHBIX) (POPMYJT OPraHMYECKUX BEIIECTB;

COCTAaBJISATh YPABHEHUS XUMUYECKUX PEAKLUI U PACKPBIBATh UX CYIIHOCTh: OKUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaklui, peakluii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX MOJHBIX
Y COKpALEHHBIX HOHHBIX YPABHEHU;

U3TOTABJIMBATh MOJEIM MOJIEKYJ OPraHUYECKHUX BEIIECTB JUISl MILUTIOCTPALMM MX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUI: YCTaHABIMBAaTh IMPUHAJUIEKHOCTh U3YyUEHHBIX OPraHMYECKUX BELIECTB IO MX COCTAaBY U
CTPOCHHIO K ONIPEICIIEHHOMY KJIacCy/TpyIIe COSTUHEHH, TaBaTh MM Ha3BaHHUs 10 cucteMaTuaeckoii HomeHkaatype (IUPAC)



U NPUBOAUTH TPUBUAIbHBIE HA3BAHUS JIJISl OTACNIbHBIX MPEACTABUTENECH OpraHUYeCKUX BEIIEeCTB (ITUJICH, alleTHUIIEH, TOTYOI,
[JIMLEPUH, ITWICHIJIMKONb, (DEHOJN, (opManblerui, aneraibJerul, aleToH, MypaBbUHAs KHCIIOTA, YKCYCHas KHUCIOTa,
CTEapWHOBAsI, OJICMHOBAs, MATHPMUTHHOBAS KHUCIOTHI, TJIMIIWH, ajJaHWH, MalbTo3a, (PPyKTO3a, aHWIIWH, AUBUHUI, W3OMPCH,
XJIOPONIPEH, CTUPOII U APYTHE);

c(hOpMHUPOBAHHOCTH YMEHHUSI ONIPENCIIATH BU XUMUYECKON CBS3M B OPTAaHUYECKUX COCTMHCHUSX (KOBAJCHTHAS M MOHHAS
CBSI3b, G- U TT-CBS3b, BOJOPOJAHAS CBS3b);

c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHUS OpraHnyeckux Bemects A. M. bytnepoBa ais
00BSCHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh COCTaB, CTpOEHUE, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA TUIUYHBIX
MPEJCTABUTENICH PA3TUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB: AJKAHOB, IUKIJIOAJIKAHOB, AJIKCHOB, aJIKaJWCHOB, AJIKHUHOB,
apoOMaTUYECKUX YIIJIEBOJOPOIOB, CIIUPTOB, albJECTUI0B, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTHIX U CIIOKHBIX 3(PUPOB, )KUPOB,
HUTPOCOEAMHEHUN M aMHHOB, AMHUHOKHCIIOT, OCJIKOB, YIJIEBOJOB (MOHO-, JU- U TOJHMCAXapHUIOB), HWILIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKIAY HUMU YPABHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpPMHUPOBAHHOCTh YMEHHUS TMOJTBEPXKJATh HA KOHKPETHBIX NpUMEpax XapakTep 3aBUCUMOCTH PEaKIIMOHHOU
CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUM OT KPAaTHOCTU W THUIA KOBAJEHTHOW CBSI3U (G- U TM-CBSA3HM), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTIEBOJOPOIHOTO ChIPhbs (HEe(Th, MPUPOHBIN Ta3, Yrojb),
CIOCOOBI €ro MepepadoTKU U MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB MEepepadOTKY;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHCTEMON 3HAHUW O E€CTECTBEHHO-HAYyYHBIX METOJAaxX IIO3HAHUS — HAOJIOJEHUU,
M3MEPEHUU, MOJICTTUPOBAHUH, DKCIIEPUMEHTE (PEaTbHOM M MBICJICHHOM) U YMEHUSI TPUMEHSITh 3TH 3HAHMUS;

c(hOPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATH OCHOBHBIC OMNEPAIlMM MBICIUTEIBHON NEeATebHOCTH — aHallu3 M CUHTE3,
CpaBHEHHUE, 0000IeHNe, CUCTEMATH3aIIUIO, BHISBICHUE IPUIMHHO-CIIEACTBEHHBIX CBA3EH — JIsl H3yUYCHUS CBOMCTB BEIIECTB U
XAMUYECKUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUU: BBISIBISATH B3aMMOCBS3b XUMHUUECKUX 3HAHUHN C MOHATHSAMU U MPEJICTABICHUSIMH JAPYTUX
€CTEeCTBEHHO-HAYUYHBIX MPEAMETOB [JIsi 00Jie€ OCO3HAHHOIO IMOHMMAaHUS CYIIHOCTU MAaTEpHAIBLHOTO €IWHCTBA MHUPA,
WCIIOJIH30BaTh CHUCTEMHBIC 3HAHHS MO OPraHUYECKOW XUMHUU I OOBSICHEHHUS W TPOTHO3UPOBAHMS SIBICHUN, MMEIOITUX
€CTECTBEHHO-HAYUHYIO PUPO/LY;



c(OpPMUPOBAHHOCTh YMEHMI: IPOBOJUTH PACUETHI [0 XUMUUECKUM (POpMYyJIaM M YpaBHEHUSIM XUMUYECKUX PEAKIHI €
UCIOJIb30BaHUEM (DU3MUYECKUX BEIMUYMH (Macca, 00ObEM ra3oB, KOJIHMYECTBO BEILECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMUYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXKICHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKUX JIEMEHTOB, MIPOAYKTaM CTOpaHUs, ITIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHATU3UPOBATh U OLIEHUBATH C MO3UILIUN IKOJOTHUYECKON 0€30MacHOCTH
MOCJIE/ICTBHSI OBITOBOW M MPOU3BOACTBEHHOM NIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C MEepepadOTKON BEIIECTB, UCIIOIb30BAThH
[OJTyYEHHbIE 3HAHUS AJI IPUHATHSA IPaMOTHBIX PEIICHUN IPOOJIEM B CUTYALIUAX, CBA3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHHI: CAMOCTOSATENBHO IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHM SKCIIEPUMEHT (IOJyYeHHUE U
U3y4YEHHE CBONCTB OpPraHUYECKUX BEIIECTB, KAayECTBEHHbIE pPEAKIMH YIJIEBOAOPOJOB pA3IUYHBIX KJIIAaCCOB U
KHCIJIOPOJCOIECPKAIIUX OPraHUYECKHX BEIIECTB, PEIIECHUE SKCHEPUMEHTAIBHBIX 3aJad MO PACIO3HABAHUIO OPraHHMYECKHUX
BEILIECTB) C COOJIFOJICHHEM TMpaBuUil O€30MacHOro OOpamieHusl C BEIIECTBAMH U JIADOpAaTOPHBIM OOOPYIOBaHUEM,
(dopMyIIMpoBaTh LENIb UCCIENOBAHUS, NPEACTABISATh B Pa3IMUHON (QopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJIU3UPOBATH U
OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

coOJII01aTh MTpaBUIIa IKOJIOTMUECKH LIEIECO00pa3HOro MOBEACHMS B OBITY U TPYIOBOM I€SITEIBHOCTH B LEJSX COXPAHEHUS
CBOETO 310POBbS, OKPYXKAKOLIEH NPUPOJIHON CPEABl U TOCTHKEHUS €€ YCTOMUYNBOTO PAa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHUECKOTO JICHCTBUS HA )KUBBIE OPTaHU3MBI ONIPEIEIEHHBIX OPTAHUYECKUX BEIIECTB, TOHUMAs
cMbica nokazareis /1K

aHAJIM3UPOBATh 11EJIECO00PA3HOCTh MPUMEHEHUS! OPIraHUYECKUX BEILIECTB B IPOMBIIIIIEHHOCTH U B OBITY C TOUKHU 3PEHHUS
COOTHOLIEHUS PUCK-TI0JIb34;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBISTH IEJCHANPABICHHBIN MOUCK XWMUYECKOW WH(MOpMAIUyd B Pa3TUIHBIX
MCTOYHUKAX (Hay4YHas M yuyeOHO-Hay4yHas JUTepaTypa, CpeacTBa MaccoBor nHpopmamnmu, IHTEpHET U APYTHE), KPUTUUECKU
aHaJIM3UPOBATh XMMHUYECKYIO HH(OpMaLIHIO, TepepadaThiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUM C MOCTABICHHOW Y4eOHOI
3a7a4yen.

11 KJIACC

[IpeameTHbIe pe3yNbTaThl OCBOCHUS Kypca «O011as 1 HeopraHu4eckas XuMUs» OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUI: O MaTePHAIILHOM €IMHCTBE MHpPa, 3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBJICHHUI
IPUPOJIBI, O MECTE U 3HAYECHUH XMMHH B CUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECIEUYCHUH YCTOMUYMBOTO Pa3BUTHS, B
pElIeHnr TPOoOJIeM HKOJIOTMUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B PA3BUTUN MEAMIIMHBI, CO3ITaHUU HOBBIX



MaTEpHaJIOB, HOBBIX HMCTOYHHUKOB HHEPTrUU, B OOECIEUEHUH PALUMOHAIBHOIO MPUPOAOIONIb30BaHUSA, B (HOPMUPOBAHUU
MHUPOBO33pPEHUSI U OOIIEH KyJIbTYpbl YEIOBEKa, a TAKXKE DKOJIOTMUYECKM 0OOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpELIE;

BJIAJICHHE CUCTEMOM XMMHUYECKUX 3HAHWM, KOTOpAas BKJIIOYAET: OCHOBOIOJIATAIOIIME MOHATUSA — XUMUYECKAN JIEMEHT,
aToM, SApO aToOMa, W30TOIMBI, JJCKTPOHHAs 000JO0YKa aTroma, S-, P-, d-aTOMHBIE OpOHMTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUSI aTOMa, TMOpUIU3AIMS aTOMHBIX OpOMTaNe, MOH, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, CTEIEHb
OKHUCJICHUS, XMUMHUYECKasi CBs3b (KOBAJCHTHAs, HWOHHAs, METaJUIMYEeCKasi, BOJOPOJHAs), KpUCTaJUIMYeCKas pemieTka,
XUMHYECKasl PEAKLHUsl, PACTBOP, MIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJIEKTPOIUTHYECKAs NUCCOLMAMs, CTEIEHb QUCCOLMALIY,
BOJIOPOJIHBIM MOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBON 3(PPEKT XMMHUUECKON peaklunu, CKOPOCTh XMMHYECKOM
peaKIuu, XUMUYECKOE pAaBHOBECHE; TEOPUU U 3aKOHBI (TEOPUS SIEKTPOTUTUUYECKON TUCCOIMALNY, TIepruoandeckuii 3akoH J[. 1.
MeHnneneeBa, 3aKOH COXPAaHEHUSA MacChl BELIECTB, 3aKOH COXPAHEHMs U NPEBPALLECHUS SHEPIUU IIPU XUMUYECKUX PEaKLUX,
3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHUMHUH,
MHPOBO33PEHYECKUE 3HAHMS, JICKAIIUE B OCHOBE IIOHMMAaHUsA MNPUYMHHOCTA W CHUCTEMHOCTH XHMHWYECKHX SIBICHUMU;
COBPEMEHHBIE IPEJACTABICHUS O CTPOCHHWH BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM M HaAMOJEKYJISIPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaxX XHWMHMYECKHX PEaKUud, TEPMOAMHAMMYECKHX M KHHETHYECKHX 3aKOHOMEPHOCTAX HX
MPOTEKaHUsl, 0 XMMHUUYECKOM PaBHOBECHM, PACTBOPaX M JUCHEPCHBIX cucTeMax; (PaKTOJIOIMUECKHUE CBEJIEHUSI O CBOMCTBAX,
cocTaBe, MOJMYYEHMM U 0€30IaCHOM MCHOJIb30BAaHUM Ba)KHEHIIMX HEOPraHMYECKHX BEIIEeCTB B OBITY M MPAKTUUYECKOM
JEeSATEeIbHOCTH YEJIOBEKa, OOUIMX HayYHBIX NPUHIMIIAX XUMUYECKOT0 IPOU3BOICTBA;

C(OPMUPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTepHble NPU3HAKK TIOHATUM, YCTaHaBIMBAThb WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS IPUA ONMCAHUM HEOPTaHUYECKUX BEIIECTB U MX MPEBPAILLCHUI;

c(hOpMHUPOBAHHOCTH YMEHHUSI UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUSI (POPMYII BEUIECTB U yPABHEHUI
XUMHUYECKUX peakiuil, cucremarnueckyro HoMmeHknatypy (IUPAC) u TpuBuagbHble Ha3BaHUS OT/AEIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEENIATh BAJCHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX,
BHJI XUMUYECKOH CBSA3M (KOBaJIEHTHAs, HOHHAs, METAJUIMYECKAs, BOAOPOIHAS ), TUIl KPUCTATUIMYECKON PEMIETKH KOHKPETHOTO
BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJA XUMHUYECKON CBA3M W THUIIA
KPUCTAJUIMYECKON PEeIIETKH, OOMEHHBIN U JJOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUH: KJIACCU(PUIIMPOBATH: HEOPTAaHUUECKHE BEIIECTBA TI0 UX COCTABY, XUMUYECKUE PEAKIIMH 110
pa3INYHBIM MpHU3HAKaM (YUCIYy U COCTaBY PEarupyrolux BEUIECTB, TEINIOBOMY 3(P(PEeKTy peakiuu, U3MEHEHUIO CTereHEeH



OKHCJIEHUS 3JIEMEHTOB, 00paTUMOCTH, YYaCTHIO KaTaJIM3aTopa U IPYTUe); CAMOCTOSITEIbHO BIOMPATh OCHOBaHUS U KPUTEPUU
U1 KJIAaCCU(UKALIMY U3yYaEeMBbIX BELIECTB U XMMHUECKUX PEaKIIN;

c(OpPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI Mepuoandeckoro 3akoHa /[. . MenneneeBa u JeMOHCTPUPOBATh €r0
CUCTEMATU3HUPYIOILYIO, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMUPOBAHHOCTh YMEHHUM: XapaKTEpU30BATh 3JEKTPOHHOE CTPOCHHE ATOMOB M HMOHOB XHMMHUYECKUX DJIEMEHTOB
IIEpBOro—4eTBEPTOro nepnoaos Ilepuonnueckoii cucrems! [[.11. MenneneeBa, HCIIONb3ys MOHATHUSA «IHEPIrETUYECKUE YPOBHUY,
«QHEPreTUYECKHE MOIyPOBHU», «S-, P-, d-aTOMHBIE OpOUTAINY), «OCHOBHOE W BO30YKIEHHOE YHEPTETUYCCKHE COCTOSIHHS
aToOMay; 0OBACHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COEAMHEHUH 110 MEPUOaM U IpyTIraM
Ilepnognyeckon cucrems! JI. 1. MenneneeBa, BaJICeHTHbIE BO3MOKHOCTM aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHMS HUX
AJIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUYHBIX
KJIACCOB, IOJITBEPKIATh CYIIECTBOBAHNE TEHETUYECKON CBSI3U MEKly HEOPraHUYECKUMU BEIIECTBAMU C IIOMOIIBIO YPaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

c(OPMUPOBAHHOCTh YMEHHS PACKPBIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKIUNA IOCPEICTBOM
COCTABJICHMSI AJIEKTPOHHOIO OallaHca 3THX pEeaKIUil; peakluil MOHHOro oOMeHa MyTEM COCTaBIEHUS HMX TOJHBIX U
COKpAlllEHHBIX HOHHBIX YpPaBHEHMI; peakuMil TUApOJIM3a; peaKUUuil  KOMIUIEKCOOOpa3oBaHUs (Ha  IpuUMepe
TUAPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHMUS);

CcOPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAaHUs XMMHUYECKUX peakuuid ¢ Yy4eToM ux
DHEPreTUYECKUX XapaAKTEPHUCTHK, XAPAKTEp W3MEHEHUS CKOPOCTH XHMHUYECKOW PEaKkIMM B 3aBUCUMOCTH OT Pa3jIU4HbIX
(aKkTOpOB, a TAKXKE XapaKTEP CMEILECHHUS XUMUYECKOIO PABHOBECHUS MOJ BIMSHHUEM BHEIIHMX BO3JAeHCTBUU (mpuHLMNO Jle
[arenbe);

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMHUUECKHE PEAKIIUHU, JISKAIUE B OCHOBE MPOMBIIUIEHHOTO TOTyYeHUS
CEpHOI KHUCIIOTBHI, aMMHUaka, OOIIME HayudHble NPUHIUIB XUMHUYECKUX MPOU3BOICTB; II€JIeCOO0Pa3HOCTh MPUMEHEHUs
HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3pEHUS] COOTHOIICHHUS PUCK-TIONb3a;

c(hOpMHUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHUM O METOJaX HAy4YHOrO MO3HAHUA SIBICHUW MPUPOJBI — HAOIIOACHHUE,
U3MEpPEeHHE, MOJCIUPOBAHUE, IKCIIEPUMEHT (peasbHbIil M MBICIEHHBIIN), UCIONIb3YEMBbIX B €CTECTBEHHBIX HayKaX, YMEHUS
OPUMEHATh 3TH 3HAaHUSA NPU SKCIEPUMEHTAIBHOM HCCIEIOBAaHWU BEIIECTB M I OOBSICHEHHS] XUMHUYECKHUX SIBICHUH,
MMEIOLIMX MECTO B IIPUPOJIE, TPAKTUYECKON AEATEIBHOCTH YEJI0BEKAa U B IOBCEIHEBHOM KU3HH;



c(hOpPMUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM C MOHATUAMU U MPEACTABICHUSIMU APYTHUX
€CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIs1 00J1€€ 0CO3HAHHOTO MOHUMAaHUsI MaTEPUAILHOTO €TMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHUS MPOBOJAUTH PACUETHI: C UCIIOJIH30BAHUEM MOHATUNA «MaccoBas JI0JIsl BELIECTBA B PACTBOPE»
U «MOJISIpHAsi KOHLIEHTPAIMs»; MAacChl BEIIECTBA UM 00bEMa ra3a 1o U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE WM 00BbEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEaKlMU BEIIECTB; TEIIOBOTroO d(deKTa peakiuu; 3Ha4eHUs] BOAOPOIHOTO MTOKa3aTesl paCTBOPOB
KHUCIIOT U IIEJI0Yel ¢ U3BECTHOM CTENEHBIO TUCCOLMAMU; MacChl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIUU, €CIIH
OJIHO U3 UCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C ONPEACIEHHON MAacCCOBOU J0JIEN PAaCTBOPEHHOTO BEIIECTBA WIIH TAHO B
M30bITKE (MMEET MPUMECH ); JTOJIM BBIXOJIa TPOYKTA PEAKIIUU; 0ObEMHBIX OTHOIICHH ra30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO TUIAHHPOBATh M IMPOBOJUTH XUMHUYECKUN JKCIEPUMEHT (IIPOBEICHUE
peakiMii MOHHOTO OOMEHa, MOATBEPXKICHUE KAYECTBEHHOTO COCTaBa HEOPTaHMYECKHX BEIIECTB, OMPEIEICHUE CPEIbl
PacTBOPOB BEILIECTB C MOMOIIBIO MHANKATOPOB, U3YUEHUE BIUSHUS PA3IMUHBIX ()aKTOPOB Ha CKOPOCTh XUMUUYECKOUN peaKiuu,
pelIeHrne AKCIEPUMEHTANbHBIX 3a7ad mo TeMaMm «Metamel» u «Hemeramnel») ¢ coOoieHrueM MpaBuUil 0€30MacCHOTO
oOpalieHusi ¢ BelIecTBaMU M JTaOOpaTOPHBIM O00OpyJoBaHUEM, (OPMYIUPOBATH 1€Jb HCCIEIOBAHUSA, MPEACTABISTH B
pasznu4Hoi (popMe pe3yibTaThl SKCIEPUMEHTA, AaHATTU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHMI: COOJIIONAaTh TMpaBWia TMOJb30BAHUS XUMHUUYECKOW TOCYI0M U  J1abopaTOPHBIM
o0opynoBaHueM, 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMU MO BBIMOJHEHUIO JTA00PATOPHBIX XUMUYECKUX
OTIBITOB, JKOJIOTUYECKH I€JeCO00pa3HOT0 MOBEACHUS B OBITY W TPYAOBOM NEATEIBHOCTH B IEJSX COXPAHEHHS CBOETO
310pOBbS, OKPYKAIOIIEH MPUPOJIHOU CPEABI U TOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCUYECKOTO
JEUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIIEHHBIX HEOPTAHUYECKUX BEIIECTB, IOHUMAas cMbIci ntokasaresns [I/IK;

c(hOpPMHUPOBAHHOCTh YMEHHU: OCYIIECTBIATH IE€JICHANPABICHHBIM MOUCK XUMUYECKOW HHGOpPMAlUM B Pa3IUYHBIX
HMCTOYHUKAX (HaydHas U yueOHO-Hay4Has JIUTeparypa, CpeJcTBa MaccoBoi nHdopmanuu, MHTepHET U apyrue), KPUTHIECKU
aHATN3UPOBATh XUMUYECKYIO0 HH(POPMAIIHIO, TIepepadaThiBaTh €€ M UCI0Ih30BaTh B COOTBETCTBUHU C TIOCTABJICHHON YUeOHOU
3aJaueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Kourpoubnubie | IIpakTuyeckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0CHOBbI OPraHUYeCKOH XUMHUHU
IIpenmer oprannueckoit xumuu. Teopus
. bubmuoreka [JOK
1.1 CTPOCHHUSI OPTAaHMYECKUX coeqMHeHu A. M. 4
https://myschool.edu.ru/
byrneposa
Uroro no pazaeny 4
Pa3nen 2. YrieBogopoabl
51 [IpenenbHbIE YIIIEBOJOPOABI — AJIKAHBI, 5 bubnuoreka [IOK
' [UKJIOAIKAHEI https://myschool.edu.ru/
59 HenpenenbHble yriaeBogOpOIbI: AJIKEHBI, 5 1 bubnmnoreka [JOK
' alIKaJIMeHBI, AIKUHBI https://myschool.edu.ru/
bu6nmoreka [JOK
2.3 ApomaTuieckue yrieBoAopo bl (apeHbl 5
P e AOPOJLI (apeHEI) https://myschool.edu.ru/
54 [IpupoHbIe HICTOYHUKH YTIEBOAOPOAOB U UX 9 bubnmnoreka [JOK
' niepepaboTKa https://myschool.edu.ru/
bu6mmoreka [JOK
2.5 l"anoreHnpou3BoAHbBIE YTIIEBOIOPOIOB 4 1
P s Y AOPOA https://myschool.edu.ru/
Hroro no pazneny 22
Pa3nen 3. Kuciopoacoaep:kamiue opranndeckne coenHeHUs!
bubnmoreka [JOK
3.1 Cruptel. denon 9 1 1

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KapOoHunbpHBIE COCTMHEHUS: aTbACTUIBI U

3.2 keToHbl. KapOboHoBbIe KHCI0TH. Cl105KHBIS 13 bubmorexa OK
Sbupbt, Kupr https://myschool.edu.ru/
33 YEIeBOzE ! Ih;tptlfsﬂll;I ;f/ilc(ﬁolg)ll.oelju.ru/
Hroro no pazneny 29
Pa3nen 4. A3oTcoaep:xaniue OpranHnyecKue coeTuHeHnst
4.1 AMUHBI. AMUHOKUCIOTHI. benku 9 bubmmorexa [IOK
https://myschool.edu.ru/
Hroro mo pazneny 9
Pa3nen 5. BoicokomosiekyJisipHble cOeTMHEHHUs
5.1 BpICOKOMONEKYISIpHBIE COETMHEHUS 6 nggll;l;f/:ﬁo]jl.oe Id<u.ru /
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 70



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nen 1. Teopernueckue OCHOBbI XMMHH
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
bubnuorexa [JOK
11 u [lepuonnueckas cucteMa XUMHYECKUX 3
https://myschool.edu.ru/
anemeHToB JI. 1. MenneneeBa
12 Crtpoenue BeniectBa. MHOr0OOpasue 4 bubnmoreka [JOK
' BEILIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 X 6 1 1
HMITACCKHE peaiiutt https://myschool.edu.ru/
bubmmoteka [IOK
n 13
TOTO o pasaery https://myschool.edu.ru/
Paznen 2. Heopranuueckasi Xumust
2.1 Mertabt 6 1 bubmorexa [IOK
https://myschool.edu.ru/
2.2 Hemeramiet 9 1 1 bubmorexa LOK
https://myschool.edu.ru/
53 CBsi3p HEOPTaHUYECKUX U OPTaHUIECKIX 9 bu6nunorexa [JOK
' BEIIIECTB https://myschool.edu.ru/
bu6nunorexa [JOK
n 17
TOTO O pasey https://myschool.edu.ru/
Pa3zgen 3. XumMus ¥ :KU3HL
b K
3.1 XuMus 1 )KU3Hb 4 nomorexa LO

https://myschool.edu.ru/
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Htoro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KounyecTBo 4acos JJIeKTPOHHbIE
ara uupoBbIe
Ne i/t Tema ypoka KonTpoabubie | IlpakTnueckue A p
Bcero u3yueHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipeamer u 3HaUeHNE OPraHUYECKOU
1 XUMUH, TIPEJICTABICHUE O 1 bubnuoreka [IOK
MHOT000pa3uu OPraHUYECKUX https://myschool.edu.ru/
COEMHEHHI 04.09.2024
XuUMHUYECKas CBA3b B OPraHUYECKHUX
5 COEAMHEHUAX. MexaHu3Mbl 1 bubnuorexa [JOK
00pa3oBaHMs KOBAJIEHTHOU CBS3H, https://myschool.edu.ru/
CrocoOBI pa3pbiBa CBSA3EH 05.09.2024

Teopus cTpoeHM OpraHUYECKUX
coequHenuit A. M. Byrneposa. Bunbl
W30MEpPUH: CTPYKTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE

3¢ (}eKTh B MOJIEKYJIaX OpraHMuYecKuX
COCIMHECHUM.

11.09.2024

bu6mmoteka [IOK
https://myschool.edu.ru/
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Knaccudukanus peakuuii B

Bbubmmorexa [JOK

4 OpraHN4YeCKOM XUMHUH 12.09.2024 https://myschool.edu.ru/
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias

5 (dbopMyIia, HOMEHKIIaTypa U H30MEpus, bubnmoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOCHUE MOJICKYII 18.09.2024
dusznueckue U XUMHUYSCKHIE CBOMCTBA

6 ajnkaHoB. HaxoxxaeHue ankaHoB B bub6mnoreka [IOK
npupoae. CriocoOsl MoJIy4eHus u https://myschool.edu.ru/
MIPUMEHCHHE aJIKaHOB 19.09.2024
[ukmoankanel: 00mas popmyia, BuGmiorexa LIOK

! HOMCHIUTATYPa 1 H3OMEPHA, https://myschool.edu.ru/
0COOEHHOCTH CTPOCHUS 25.09.2024
XUMHYECKHE CBOMCTB, CIIOCOOBI BuGmorexa [IOK

8 TOTYHACHHA 1 HPUMEHEHHC https://myschool.edu.ru/
IUKJIOAIKAaHOB 26.09.2024
Pemrenue pacu€rHbix 3a7a4 Ha
onpeielIeHue MOJICKYJIIPHON (HOpMyITbI

9 OpPraHN4eCcKOro BENIECTBA MO MAaCCOBBIM bu6mmoreka [IOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIINX B https://myschool.edu.ru/
ero cocraB. CucremaTuzaius u
000011IeHHE 3HAHUI 110 TEME 02.10.2024
AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
¢dbopmyna. dusnueckre U XUMHUYECKHE BuGmiorexa LIOK

10 cBoiicTBa ankeHoB. [IpaBuio

MapkoBHuKOBa. CriocoObl OTYUYEHHUS U
MIPUMEHEHNE AJIKEHOB

03.10.2024

https://myschool.edu.ru/
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[Ipaktrueckas padora Ne 1 o teme

11 "[TonyueHue dTUICHA U U3YYCHHUE €TO bu6mmorexa [IOK
. i " i https://myschool.edu.ru/
CBONCTB 09.10.2024
12 AJIKaJMEHbl: CONPSKEHHBIE, Bbu6mmorexa [JOK
M30JIMPOBAHHBIC, KYMYJIUPOBaHHBIE. 10.10.2024 https://myschool.edu.ru/
Bbub6mmorexa [JOK
13 AJKHHEL 16.10.2024 https://myschool.edu.ru/
14 Cucremaru3anus U 0000IICHUE 3HAHUI bu6mmoreka [{OK
10 TEME 17.10.2024 https://myschool.edu.ru/
15 XHUMHUYECKUE CBOMCTBA COMPSIKEHHBIX bubnnoreka [JOK
JTMEHOB 23.10.2024 https://myschool.edu.ru/
16 ApeHsl: (pU3HYECKHE U XUMHUYECKUE bubnuoreka LIOK
CBOICTBa 24.10.2024 https://myschool.edu.ru/
17 Oco0EHHOCTH XUMHUYECKHX CBOWCTB bubmuoreka [JOK
CTUpOJIa 06.11.2024 https://myschool.edu.ru/
18 CriocoOsl MoNTyueHus: U IpUMEHEHUE bubnuorexa [JOK
apeHOB 07.11.2024 https://myschool.edu.ru/
19 ['eneTnueckas CBA3b MEXKITY bubnmnoreka [JOK
Pa3IMYHBIMU KJIACCAMM YIJIEBOJOPOIOB 13.11.2024 https://myschool.edu.ru/
Pacuéthl Mo ypaBHEHUSM XUMHUYECKUX
20 eaknuii. CucteMaTu3amms u bubmmorexa [IOK
PCAKIH. N t https://myschool.edu.ru/
000011IeHHE 3HAaHUH 10 TEME 14.11.2024
[Ipuponnsiit ra3. [lonytHeie HEPTAHBIE
21 raimp KHaMeHHLH?I ony;pl po, ! THI bubmorexa [IOK
' y POAYK https://myschool.edu.ru/
€ro nepepaboTKy 20.11.2024
Hedtb u ciocoOs1 €€ nepepaboTKu.
¢ bep bubmuorexa [JOK
22 [TpumeHeHne TPOIYKTOB NepepadoTKU

HetH

21.11.2024

https://myschool.edu.ru/
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["anorenonpoun3BoIHBIC
YIJIEBOJIOPOIOB: IIEKTPOHHOE

Bbub6mmorexa [JOK

23
CTPOECHUE; PEAKLIMU 3aMELIEHUS https://myschool.edu.ru/
rajoreHa 27.11.2024
[eiicTBue menoyei Ha
24 raJIOTeHIIPOU3BOIHBIC. bubnmoreka [JOK
BzaumogeiicTBre AUralIoreHalIKaHOB C https://myschool.edu.ru/
MarHveM U IIHHKOM 28.11.2024
o5 Cucremaru3anus U 0000IICHUE 3HAHUN bu6mmorexa [{OK
1o pazzaeiny "YrieBoaopoasr" 04.12.2024 https://myschool.edu.ru/
26 KonTponbhas paboTa o teme bubnuoreka LIOK
"YraeBogopo b 05.12.2024 https://myschool.edu.ru/
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH P, oO1ias popMyiia,
27 CTPOCHHE MOJIEK Jl?l H30ME I/Ifl(b o brbmorexa OK
p Y pH, https://myschool.edu.ru/
HOMEHKJIaTypa, Kjlaccuduxaus,
(bu3MvYecKre CBOMCTBRA 11.12.2024
XUMHYECKHE CBOMCTBA U CIIOCOOBI
28 MOJIYYEHHS IPEAEIHHBIX 0JHOATOMHBIX bubmorexa OK
yi p A https://myschool.edu.ru/
CIIMPTOB 12.12.2024
IIpocThie 3¢HUpbl: HOMEHKIIATYpa U
P $up P bubmuoreka [JOK
29 M30MepHsi, 0COOEHHOCTH (PU3MUECKUX U
N https://myschool.edu.ru/
XAMHYECKUX CBOMCTB 18.12.2024
MHOroaToOMHBIE CITHPTHI:
p bu6mmorexa [JOK
30 STUJICHTJIUKOJb U TTHUIEPUH, UX
. https://myschool.edu.ru/
(u3HUYeCKre M XUMUIECKHE CBOMCTBA 19.12.2024
31 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnmnoreka [JOK

MHOT'0aTOMHBIX CITMPTOB

25.12.2024

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

@DeHOoI: CTPOCHUE MOJIEKYJIbI,

. bu6mmoreka [IOK
32 (buzmveckue cBoiicTBa. TOKCHYHOCTD
https://myschool.edu.ru/
enona 26.12.2024
XUMHYECKHE CBOMCTBA (heHOIa.
bu6mmoreka [IOK
33 CriocoObl osTy4eHHs 1 IPUMEHEHNE
https://myschool.edu.ru/
¢enoma 15.01.2025
[IpakTrueckas padora Ne 2. Pemenue
bubmuoreka [IOK
34 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
" " https://myschool.edu.ru/
CroupTs! 1 (heHOIBI 16.01.2025
35 Cucremaru3anus U 0000IICHUE 3HAHUI bubmuoreka [JOK
10 TeME 22.01.2025 https://myschool.edu.ru/
36 AJpaeruapl U KETOHBI Bubmorexa HOK
23.01.2025 https://myschool.edu.ru/
37 Peaknuu okvcIIeHHS M KAYECTBEHHBIC bubmuoreka [JOK
peaklyu aJIbIEruI0B U KETOHOB 29.01.2025 https://myschool.edu.ru/
38 CriocoOb! TTOTy4eHHS aJIbIETUIOB U bubnmnoreka [JOK
KETOHOB 30.01.2025 https://myschool.edu.ru/
OAHOOCHOBHBIE NpEIETbHBIE
bu6mmoreka [IOK
39 KapOOHOBBIEC KUCIOTHI, 0COOCHHOCTH
https://myschool.edu.ru/
CTPOCHHS X MOJICKYJT 05.02.2025
40 XUMHYECKUE CBOMCTBA MIPEICITBbHBIX bu6mmoreka [JOK
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT 06.02.2025 https://myschool.edu.ru/
Oco6eHHOCTH CBOMCTB MypaBbUHON
bu6mmoreka [JOK
41 KHUCIO0THL. MHOT0OOOpa3ue KapOOHOBBIX
https://myschool.edu.ru/
KHUCIIOT 12.02.2025
Oco0eHHOCTH CBOMCTB: HEMPEEIbHbBIX
et bu6nmmorexa [JOK
42 Y apOMaTHYECKUX KapOOHOBBIX,
https://myschool.edu.ru/
TUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX 13.02.2025
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KHCIIOT. HPGI[CTEIBI/ITGJII/I BBICIIHUX
Kap6OHOBBIX KHUCJIOT

Ilonstue o IMPOU3BOJHBIX Kap6OHOBBIX

bu6mmoreka [IOK

43 KHuCH0T. CriocoOb! MOTydeHus 1
https://myschool.edu.ru/
MIpUMEHEHNE KapOOHOBBIX KUCIOT 19.02.2025
b K
44 CnoxxHbIe YGUPBI nommorexa LO
20.02.2025 https://myschool.edu.ru/
[IpakTuueckas padora Ne 3. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexa HOK
45 "
KapOonossie kucnotel. CloKHbIE https://myschool.edu.ru/
e 26.02.2025
46 K bub6mnoreka [IOK
27.02.2025 https://myschool.edu.ru/
Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
47 KHUCIIOT, UX MOIOIIIEE JEHCTBUE. bu6mmoreka [IOK
[ToHsITHE O CHHTETUYECKUX MOIOILIUX https://myschool.edu.ru/
cpenctax (CMC) 05.03.2025
['eneTnueckas CBs3b YIJI€BOJIOPOJIOB U
48 KHUCIIOPOJCOAEpAKA 12;1; 0 rainlileixnx bubmorexa LIOK
poAconepRalll P https://myschool.edu.ru/
BCILICCTB 06.03.2025
OO6m1ast XapakTepuCTHKa YTJIEBOJIOB U
49 KJ‘IaTCI/I(I)I/IIIC)aLII/ISIp J'IGBOI[ZII; (MOSO- - bubmmorexa LIOK
yr ’ https://myschool.edu.ru/
Y TIOJTUCAXapPHUIBI) 12.03.2025
50 Monocaxapuabl: pusnyeckue cBoMcTBa bubnuorexa [IOK
U HaxoXJeHue B mpupoje. ['nokosa 13.03.2025 https://myschool.edu.ru/
vcaxapupl: caxapo3a, MaabTo3a U
A pril p bu6mmoreka [IOK
51 nakro3a. Haxoxzaenue B npupoje u

MPUMCHCHUC IUCAXaprua0B

19.03.2025

https://myschool.edu.ru/
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[Tonucaxapuapl: cTpoeHUE

52 MaKpOMOJICKYJI, GU3NUECKHUE U bubmorexa OK
p Y - https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA, MPUMECHEHUE 20.03.2025
bu6 e OK
53 [TonsTHE 06 NCKYCCTBEHHBIX BOJIOKHAX nosmoreka L
02.04.2025 https://myschool.edu.ru/
Pemenue pacueTHbIX 3a7a4 Ha
54 onpeJieJIeHUe J0IU BbIX0/a MPOIyKTa bubmmorexa LIOK
beA A A1a POAYK https://myschool.edu.ru/
PEaKIMH OT TEOPETUYECKHA BO3MOKHOTO 03.04.2025
KontponbHas paboTa mo teme
" bubnnoreka [JOK
55-56 Kucnoponcoaepxariue oprannieckue
" https://myschool.edu.ru/
coeTMHECHHS". AMHUHBI 09.04.2025
57.58 AHWIVH: CTPOCHHUE aHWIIMHA, bubmnoreka [IOK
0COOEHHOCTH XMMHYECKHX CBOWMCTB https://myschool.edu.ru/
aHWJIMHA. AMUHOKHUCJIOTBI 10.04.2025
benku kak mpupoaHBIE MTOTHUMEPHI
Pip . P bu6mmorexa [{OK
59-60 XUMHUYECKHE CBOMCTBA OEITKOB
https://myschool.edu.ru/
16.04.2025
61-62 A3oTcoepKaliye reTeporuKInIecKre bubnmnoreka [JOK
coennHeHMs. HyKiIIeHHOBBIE KUCIIOTHI: https://myschool.edu.ru/
COCTaB, CTPOCHHUE M OUOJIOTHYECKas
pouib. [IpakTrueckast padbota Ne 4.
PemenneskcriepuMeHTaIBHBIX 3319
o teme "A3oTcoaepkaiiue
OpraHMYECKUECOeTUHEHUS " 17.04.2025
63-64 [IpakTnueckas padbora Ne 5. Pemenue bubnuoreka [IOK

AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEMe
"Pacrio3HaBaHuE OPraHUYECKUX
coequHeHuil". OCHOBHBIE MOHATHUS
XUMHH BBICOKOMOJIEKYJIISIPHBIX
COEMHEHUI U METO/IbI UX CUHTE3a —
MOJUMEPHU3aLHsl U TIOJTMKOHAECHCAIHS

23.04.2025

https://myschool.edu.ru/
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Bbubmmoreka [JOK

65-66 [Mnactmacchl. Y Tunu3amnus u 1
. https://myschool.edu.ru/
nepepaboTKa MIacTuka DJ1acTOMEpPHI:
HaTypaJbHbI CHHTETUYECKUE KAYUYKH.
Pesnuna 24.04.2025
Konrponsnas padora mo reme
67 "A30TcoaepKale OpraHuuecKue 1 Bu6mnunorexa LIOK
coe/IMHeHNs" https://myschool.edu.ru/
30.04.2025
68 Boisiokna: HaTtypasibHbIE, 1 bubnuoreka [IOK
HCKYCCTBEHHbBIE, CHHTETUYECKHE. https://myschool.edu.ru/
[Tonumeps! cienuanbHOTO
Ha3HAYECHUS 07.05.2025
[IpakTuueckas paborta Ne 6. Pemenue
69 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 bubnuorexa [HOK
"Pacnio3HaBaHue miacTMacc U BOJIOKOH" https://myschool.edu.ru/
21.05.2025
70 O0600611eHre U cucTeMaTH3alus
Hl Ao TLGISMG 1 bubnunoreka [JOK
MBYHCHHOTO Mateprall https://myschool.edu.ru/
"BricokOoMONeKyIsIpHBIE COeTUHEHUS" 22.05.2025
OBUIEE KOJIMYECTBO YACOB I1O 70

I[TPOTPAMME
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11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara uu@dpoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue p
n/n Bcero HU3y4YeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
. bubmmoreka [JOK
XUMHUYECKUHN DIIEMEHT. ATOM.
1 1 https://lesson.edu.ru/04/11
DneKkTpoHHas KOHPUTypalus aTOMOB
04.09.2024
[lepuoauueckuii 3aKOH U bu6mmorexa [HOK
Ilepronnueckas cucTeMa XUMHUYECKHUX https://lesson.edu.ru/04/11
2 anemenTtoB J[. . Menaeneena, nux 1
CBS3b C COBPEMEHHON TEOpHEN
CTPOEHUS aTOMOB 11.09.2024
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB bubnmnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB U UX https://lesson.edu.ru/04/11
3 COCIMHEHUH TI0 TPYIITIaM U TIePUOJIaAM. 1
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX djieMeHToB J[. 1.
MeHieneeBa B pa3sBUTHH HAyKU 18.09.2024
Ctpoenue BeniecTBa. XuMHA4YECKas bubmuorexa [JOK
4 CBSI3b, €€ BUABI, MEXaHU3MEBI 1 https://lesson.edu.ru/04/11
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b 25.09.2024
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BaneHTHOCTS.
DJIEKTPOOTPULIATEIBHOCTh. CTENEHb

bu6nmmoreka [IOK
https://lesson.edu.ru/04/11

> OKHucCJIeHUs. BeriecTBa MOJIEKyIIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS 02.10.2024
[ToHsiTHE O MMCIIEPCHBIX CUCTEMAX. bu6mmoreka [IOK
6 VcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI. https://lesson.edu.ru/04/11
MaccoBas 07151 BEIIecTBa B paCTBOpPE 09.10.2024
Kitaccudukanust 1 HOMEHKIaTypa bubnuoreka [JOK
7 HEOPraHUYECKUX COCIMHEHUN. https://lesson.edu.ru/04/11
['eneTuyeckas CBSI3b HEOPraHUYECKUX
BEIIECTB, PA3IMYHBIX KIaCCOB 16.10.2024
Kiaccupukanust XHMHYECKUX PEaKInii bubnuoreka [JOK
B HEOPraHUYECKOW U OpPraHU4eCKON https://lesson.edu.ru/04/11
8 XUMHUU. 3aKOH COXPaHEHUSI MaCChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIpEBpAILCHHs SHEPTUU TIPU
XUMUYECKHX PEAKIIUAX 23.10.2024
9 Cxopocts peakiuu. OOpaTHMble BH6J'H’IOTCK3 HOK
peakii. XUMHUECKOe ABHOBECHE 06112024 https://lesson.edu.ru/04/11
[Tpaktrueckas padota Ne 1. «Bnusuue bubnuorexa [JOK
10 pasIuYHBIX (PAaKTOPOB HA CKOPOCTH https://lesson.edu.ru/04/11
XUMUYECKON peaKlium» 13.11.2024
DIIEKTPOJIMTHYECKAS] TUCCOLIUAIINS. bubmuorexa [JOK
11 [TonsiTue 0 BOIOPOAHOM IOKa3aTeNe https://lesson.edu.ru/04/11
(pH) pactBopa. Peakuu noHsoro 20.11.2024
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oOMeHa. ['uaponus oprannyeckux u
HEOPTraHUYECKUX BEILECTB

OKHCIUTEILHO-BOCCTAHOBUTEILHBIC

Bbubmmorexa [JOK

12 peaknuu. [TousiTHe 00 BIICKTPOIIH3E https://lesson.edu.ru/04/11
pacIuIaBoOB M pacTBOPOB COJICH 27.11.2024
13 KoHTposbHas paboTa 1o pasaeny bubmorexa [IOK
https://lesson.edu.ru/04/11
«TeopeTndecKkre OCHOBBI XHMHM) 04.12.2024
Mertaniel, UX MOJ0KEHHUE B bubmuoreka [[OK
Ilepronnyeckoi cuCTEME XUMUYECKHUX https://lesson.edu.ru/04/11
14 anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue puznueckre CBOMCTBa
METaJUIOB 11.12.2024
CrutaBbl METaJIJIOB. bu6mmoteka [IOK
15 DNEKTPOXUMHUYECKHUN Psii HAPSKEHU I https://lesson.edu.ru/04/11
MCTAILIOB 18.12.2024
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX bu6mmoreka [JOK
16 METaJUIOB (HATPHil, KaHid, KaJIbIIUH, https://lesson.edu.ru/04/11
MarHui, aJfOMUHHUNA) U UX COECIUHEHUM 05.12.2024
17 XHMHUYECKHE CBOWCTBA XpOMa, MEIU U bub6mmorexa IIOK
. https://lesson.edu.ru/04/11
UX COEIUHECHUM 15.01.2025
18 XuMHUYecKre CBOWCTBA IIMHKA, XKeJe3a but6morexa IIOK

1 UX COeTMHEHUH

22.01.2025

https://lesson.edu.ru/04/11
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[Ipaktruueckas padora Ne 2. "Pemenne

bu6mmoreka [IOK

19 JKCIIEPUMEHTAJIBHBIX 33134 10 TEME https://lesson.edu.ru/04/11
«Metamib»" 29.01.2025
HemeTtannbl, X OI0KEHHUE B bubmuorexa [JOK
20 [lepuoauueckoil cucTeMe XUMUYECKUX https://lesson.edu.ru/04/11
snemenToB 1. 1. MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB 05.02.2025
du3nyecKue CBONCTBA HEMETAILIIOB. bubmuoreka [[OK
21 AmnoTponusi HEeMeTaoB (Ha MpuMepe https://lesson.edu.ru/04/11
KHCJIOPO/JIa, cephl, pocdopa u
yriepoza) 12.02.2025
92 XuUMHUYeCKUe CBOIHCTBA raJIOTEHOB, bu6mmoreka IIOK
Cepbl 1 MX COETHHEHHIT 16.02.2025 https://lesson.edu.ru/04/11
23 XuMuuecKre CBOMCTBa a3ota, Gpocodpa Brbmmotexa LIOK
. https://lesson.edu.ru/04/11
U UX COCTMHCHHM b6.02.2025
24 XuMudeckue CBOMCTBA yIiepoa, bubnmorexa LHOK
N https://lesson.edu.ru/04/11
KPEMHUS U UX COCTUHEHU 05.03.2025
o5 [TpuMeHEHNE BKHEWIIMX HEMETAILIOB brbnmorexa LHOK
Y MX COeTUHEHHIA 1505.2025 https://lesson.edu.ru/04/11
O0o001IeHre U cHCTeMaTH3alus 3HaHUH bubmuorexa [JOK
26 mo Teme «HeMeTamnely». Beranciaenus https://lesson.edu.ru/04/11
M0 YpaBHEHUSIM XUMHUYECKUX peaKInun
U TEPMOXUMUYECKUE PACUETHI 19.03.2025
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ITpaktrueckas padora Ne 3. «Pemenue

bu6mmoreka [IOK

27 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 https://lesson.edu.ru/04/11
"HemeTamnnr"» 02.04.2025

28 KoutponbHas paboTa 1o TeMam 1 E‘[I:[IESHII;II::;? eLqu:l{J/OMll
«Mertamne» u «Hemeraib» 09.04.2025 : =
Heoprannueckue u opranmdeckue bubnnorexa HOK

29 kucnotsl. Heopranunueckue u 1 https://lesson.edu.ru/04/11
OpTraHN4YCCKUC OCHOBAHHA 16.04.2025
AmpoTepHbIe HEOPTaHUYECKUE U bubnnorexa HOK

30 OPraHUYEeCKHUE COCTUHECHUS. 1 https://lesson.edu.ru/04/11
['eHeTnyeckas cBsi3b HEOPraHUYECKUX U
OpTraHUYECKUX BEIIECTB 23.04.2025
Ponb xumun B obecrieueHun bubnuorexa [JOK

31 JKOJIOTUYECKOU, JHEPIETUYECKON 1 1 https://lesson.edu.ru/04/11
MUIIEeBON 0€30MaCHOCTH, Pa3BUTHU
MEJMLIHbI 30.04.2025
[IpencraBienust 00 00X HAYIHBIX bubnuorexa [JOK

32 NPUHIUITAX TPOMBIIUIEHHOTO 1 https://lesson.edu.ru/04/11
MOJTYYCHUS BXKHEHIITNX BEIIIECTB 07.05.2025
YenoBek B MUpE BEIIECTB U bubmuorexa [JOK

33 MaTepuanioB. XUMHUS U 310pOBbE 1 https://lesson.edu.ru/04/11
YyeroBeKa 21.05.2025

OBLIEE KOJIMYECTBO YACOB I1O 33

I[MTPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

Xumus [ T'abpuensia O.C., Octpoymos WN.I'., CnaakoB C.A., Akimoneprnoe oomectBo «M3matensctBo «IIpocBerienuey

METO/IUYECKHUE MATEPHUAJIbI JIJIS1 YUUTEJISA
["a6puensn, O. C. Xumus 10-11 kmacc. ba3oBsiit ypoBeHs. MeToandeckoe mocoodne

U P®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET
https://myschool.edu.ru

https://lesson.edu.ru/04/10

www.standart.edu.ru

www.proshkolu.ru

OtkpeiThiit 6ank 3amanuit EI'D (fipi.ru)/ http://www.fipi.ru
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