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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUHM Ha YPOBHE CpPEeIHETO 00Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3yjibTaTaM OCBOEHHUsS (hefepaibHOW 00pa3oBaTENbHOM MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIlI COO), mpencraBineHHbIX B DenepalbHOM TroCyAapCTBEHHOM
obpazoBatensHoM cranaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO MpeaMeTa
«Xumusi» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit @enepanuu, peaTu3yrONIHX
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAMMBI, M OCHOBHBIX TOJOXEHUH «CTparernu pa3BUTHSA
BocnuTtanusg B Poccuiickoit @Penepanun Ha nepuonx g0 2025 roxa» (Pacmopspkenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3paboTKe MNporpaMmbl 1O XHUMHHM, K OIpPENEICHUI0 00Iei
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTHUS O0YYalOIIMUXCs CPEACTBAMU yUEOHOTo MpeaMeTa
«Xumus» aas 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHIIETITYaJbHbBIC IMOJOXKCHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAEp)KaHHs, pPE3ylbTaTOB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe 0o0pa3oBaHHE, IIOJYy4yaeMO€ BBITYCKHHKaMU  0011e00pa3oBaTeabHOM
OpraHu3alliy, SIBISETCS HEOThEeMJIEMOW 4YacThlo MX o0pa3oBaHHOCTH. OHO  CIYXHT
3aBEpLIAIOIIMM 3TallOM peajn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[IEHHOCTEH, NPHUCYIIUX IIEJIOCTHOM CHUCTEME XHUMHUYECKOrO O00pa3oBaHUS. OTH IIEHHOCTH
KacaloTcsl TIO3HAHUSI 3aKOHOB INPHPOJIbl, (HOPMUPOBAHHUS MHPOBO33PEHHsSI M OOIIEH KyJbTYphl
YeloBeKa, a TaKXKe HKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3J0pOBBIO H
npupoaHoil cpene. Peanusyercs xuMndyeckoe oopazoBaHue 00yJaromUXcs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMUs», COlepKaHHe M MOCTPOCHHE
KOTOPOTO ONpeAeNeHbl B IMpOrpaMMme MO XMMHUU C Y4YETOM CHEHU(PHUKH HAyKH XUMHHU, €€
3HAYEHUS B MO3HAHUU MPUPOABI U B MaTEpUATbHON KU3HU OOIECTBA, a TAKXKe C y4ETOM OOIINX
HeNiell ¥ MPUHIIAIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOMIero
obpazoBanus B Poccuiickoii @denepariuu.

XuMHS KaK 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pOJib B COBPEMEHHOM
LIUBWJIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalIbHOW KyJbTypbl. OHa BHOCHUT CBOM BKJIajd B
(dopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBILUIEHUS, B CO3[JaHHUE 1IEJIOCTHOIO MPEACTaBICHUS
00 OKpy»XaroIleM MUpe Kak O €IMHCTBE MPUPOJIBI M YEJIOBEKa, KOTOpoe (GOPMUPYETCS B XUMHUU
Ha OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MUpPA, OCO3HAHMSI B3aUMOCBSI3U
MEXJ1y CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUS.

TecHo B3auMoOAEWCTBYS C JAPYTMMU €CTECTBEHHBIMM HAayKaMH, XUMHS CTajna
HEOTHEMJIEMON YacTbI0 MHPOBOH KyJIbTYypbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
AKHU3HU Kakoro wieHa oOmectBa. CoBpeMeHHass XMMHUs KaK HayKa CO3HMJaTelIbHasl, KaKk Hayka
BBICOKMX TEXHOJIOI'MH HaIlpaBiieHa Ha peLIeHHe INI00anbHbBIX MPO0JIeM YCTONYMBOrO Pa3BUTHUS
YeJl0OBeYeCTBA — CBIPbEBOM, SHEPreTUYEecKOM, MHIIEBOM, 3KOJOrMYECKOW Oe30MacHOCTH H
OXpaHbl 37J0POBbSI.

B coorBercTBHM ¢ 0OUIMMM LEISIMM M TNPHHLUIAMH CpeaHero oOriero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi ypOBEHb N3YUEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOydarolIuXcsl, HEOOXOAMMYIO MM MJIst



BBIPA0OTKH MHUPOBO33PEHYCCKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B IKHU3HH COIIMYMA,
MPOJOHKEHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBmsitomiuMu  ipeMeTa «XUMHUSA» SBISAIOTCA 0a3oBble Kypcbl — «OpraHnuueckas
xuMus» 1 «O011as 1 HEOPraHUYECKask XUMHUSD, OCHOBHBIM KOMIIOHEHTOM COZIEp>KaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HayKU: CHCTEMa 3HaHUM MO0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckord xumun. @opMuUpoBaHUE TAHHOW CHCTEMbl 3HAHUU
OpU U3YYEHHH TpeaMeTa 00ecleyrMBaeT BO3MOXHOCTh PAaCCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB U TEOPHI XUMHH.

CtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as u HeopraHudeckas
XUMUS» chopMHEpoBaHa B MpOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOIXO/Aa K M3yYEHUIO
y4eOHOTro MaTtepuana u OOyCIIOBIIEHa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHWN Ha
OTIPENIETIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHWMHH BEIIECTBa
paccMaTpUBAIOTCSl HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUS OPraHUYECKHUX COECIMHEHM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX W AJIEKTPOHHBIX IMPEACTABICHUI O CTPOCHUU BEIECTB.
Cenenusi 00 M3y4yaeMmblX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTUU — OT YIIEBOJOPOAOB O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAUMHEHMH. B Kypce opraHMueckod XWMHUHU MOTY4aroT
pazBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHHs TEpBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKOU CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINH.

[Toq HOBBIM yrjoM 3peHHsl B MpeameTe «XUMHs» 0a30BOr0 yYpOBHS paccMaTpPHUBAETCS
M3YYCHHBIII Ha YPOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHMsS TEOPETHUUECKHM MaTepuanl u
(dakTosOruYecKre CBEJCHHS O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0m1as ¥ HEOpraHWYeCcKas XUMHUS» OOYYaroOIMIMMCS MPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATH
3HaUEHUE TMEPUOJMYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOJOJOTHUECKHX TMO3MIIHM,
rIIy0Xe TMOHSATh HUCTOPUYECKOE H3MEHEHUEe (YHKIUN STOro 3akoHa — OT oOoOmaromieit 1o
OOBSICHAIONIECH U IPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMSIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
momonHseTcs B kypcax 10 w11 KkimaccoB dSiaeMEHTaMU  COJACPKAHUSA, HWMEIOIIUMH
KyJIbTYPOJIOTHUYECKHM M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTHYECKON AESITeNbHOCTH YEJOBEKa, CIMOCOOCTBYIOT BOCIUTAHHIO YBAXKEHHUS K TMpOIECCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHMUECKUX MPHIOKEHUNH XUMHUHU, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIEMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIIMBATh HHPOPMAIUIO U MPUMEHATH €€ NJIs MOTOJHEHHs 3HAHUMN, pelleHus
MHTEJJIEKTYaJIbHBIX U 3KCIEPUMEHTAIbHBIX HCCIIENI0BATENIbCKUX 3ajad. B 1eiaoM conepikaHue
y4eOHOTO TpeaMeTa « XUMHs» JaHHOTO YPOBHS M3y4YEHHsS OPHEHTHUPOBAHO Ha (popMUpOBaHHE Y
00y4aromuXcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMAHUS (PMIOCOPCKUX UACH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb IMPUPOIHBIX SIBJICHUHN MyTEM SKCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUM MEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHUTKAMU,
OCO3HAHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke mpobdiem cOepexeHHs
SHEPreTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHUI U MaTEpHUAJIOB.



B murane pemieHus 3amad BOCHUTAHHS, PA3BUTHS W COIUAIM3ANNHA O0yYaIOIIUXCS
NPUHATBIE TPOTPaMMON MO0 XHMHUHM MOAXOIbl K ONPEICNICHHIO COAEPKAaHUS U TOCTPOCHUS
npeaMeTa IpeaycMaTpuBaloT (pOpPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHIA, MMEIOIINX
0a30Boe 3HAUCHHE JUTSI PA3IMYHBIX BHJIOB JCATEIBHOCTH: PEUICHUS MTPOOIIEM, TIOMCKA, aHAIN3a U
00paboTku wHGpOpPMAIMU, HEOOXOIUMBIX IJIsi TPHOOPETEHUS OMbITa MPAKTUYECKOW U
HCCJIEIOBATENbCKOM 1€ATeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHUU XUMHUU.

B npakTuke npenoiaBaHus XUMUH KaKk Ha YPOBHE OCHOBHOTO 00IIIero o0Opa3oBaHMsl, TaK U
HA YpPOBHE cpenHero oOmiero o0pa3oBaHusi, TMpPU  OMNpENeJCHHH  COAep KaTeIbHOU
XapaKTepUCTHKH IeJIe M3y4eHHUs IpeIMeTa HampaBleHHEM MEepBOCTEIICHHONH 3HAYMMOCTH
TPaJUIIMOHHO Tpu3HAETcs (HOpPMUPOBAHME OCHOB XHMHYECKOM HayKHM Kak OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, INMPAKTHYECKOW JESTEIHbHOCTH 4YeJIOBEeKa M KaKk OJHOTO W3
KOMITOHEHTOB MHPOBOH KyJnbTypbl. C METOIMYECKOH TOYKM 3pPEHHS TaKOW TOAXOI K
OTIpe/IeNICHUIO LeNel N3YUYeHHUs IPeIMETa SBISETCS BIOJIHE OMPABAAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TJIAaBHBIMH LEIIMHM H3y4YeHUs mpenmMera «XuMHs Ha
6azoBoM ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opMuUpOBaHHE CHCTEMbl XHMHYCCKHUX 3HAHUN KakK BaXHEUIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KJIIOUEBHIC MOHATHS,
(dyHIaMeHTalbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHHH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (dopMUpOBaHUE W PA3BUTHE MPEJICTABICHUA O HAYYHBIX METOJaX MO3HAHHS BELIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MPHUOOPETEHUs YMEHUN OpPUEHTUPOBATHCS B
MHpE BEIIECTB U XUMUYECKHUX SBICHUHN, HIMEIOIINX MECTO B MPUPOJE, B MPAKTHUUECKON U
MOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHHH M CHOCOOOB [IE€ATEIbHOCTH, CBS3aHHBIX C HAONMIOJEHUEM U
OOBSICHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COOMIOJCHHEM TMpaBuil 0e30MacHOro
oOpallieHus C BEIIeCTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepHCTUKA [ENeH U 3a7ad U3YYCHHsS MPEAMETa B
nporpaMMe 1Mo XMMHUHM YyTOYHEHA ¥ CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHCTEME cpenHero oobmiero obOpazoBaHus. CerogHsi B MpenojaBaHWU XUMHH B OoJbIen
CTETIEHU OTHAETCS NPEINOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIEpXKaHHS OOy4YCHHS,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHMKA 0O0LIe00pa3oBaTeIbHOM  OpraHU3allu,
BJIAJICIONIET0 HE HAOOpPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJTYYEHUS 3HAHUN U NMPUMEHEHUS UX B peajbHOU KU3HU Ui PEIICHUS
MPAKTHYECKUX 3a7ad.

B cBa3u ¢ oTUM mpu M3y4YeHUHM TmpeaMeTra «XHUMHS» JOMHHHUPYIOIIEE 3HAa4YCHHE
nproOpeTaroT Takue IeNd U 3aJ1a4H, KakK:

amanTanysg  OOydalomMXCsl K  YCIOBHSIM  TUHAMHYHO  Pa3BHBAIOLIETOCS  MHPA,
(GopMHpOBaHNE WHTEIUIEKTYAIbHO pPAa3BHUTOM JIMYHOCTH, TOTOBOW K C€aMOOOpa30BAaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYalOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
UMEIOLINX YHUBEpPCATbHOE 3HAUCHUE JJISl PAa3IMYHBIX BUJIOB JIEATEIHHOCTHU: PEIICHUS MPOOIeM,
[IOWCKa, aHamu3a U o00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHUS OIbITa



JeSITeIbHOCTH, KOTOpasi 3aHMMAET BAa)KHOE MECTO B MO3HAHWUU XMMMH, a TAKXKE JUIS OLIEHKU C
MO3HILIUI HKOJIOTHUECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLIECCOB
Ha OpraHHU3M YeJIOBEeKa U MPUPOIHYIO CPEIY;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, HHTEIUIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
00ydJaromumxcsi: CIOCOOHOCTH CaMOCTOSTENIbHO MPHOOpPETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KH3HCHHBIMU MTOTPEOHOCTSMH, UCTIONB30BaTh COBPEMEHHBIC HH(POPMAaIIMOHHBIC
TEXHOJIOTUH IS IOMCKA M aHAIN3a YYeOHON ¥ HAyYHO-TIOMYJIIPHON MH(POPMAIIUU XUMHUYECKOTO
COJICPKAHHS;

(dbopMHpOBaHUE U PAa3BUTUE Y 0O0YYAIOUIMXCS ACCOI[MATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJI01aTeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHUH U TIPOBEICHIUH XHMHUYECKOTO YKCTIEPUMEHTA;

BOCIIUTAaHHE Yy OOydJaromuxcs yOeKIEHHOCTH B TyMaHHUCTHYECKOW HAIpaBICHHOCTH
XUMHH, ©€ BaXHOW pONM B  PEUICHHHM TIIOOATbHBIX  MPOOJIEeM  palMOHAIBHOTO
NPUPOAOTIOIB30BAHUS, TIOMOJHEHHUS YHEPreTUYECKUX PECYpCOB W COXPaHEHHS IMPHPOTHOTO
pPaBHOBECHSI, OCO3HAHHS HEOOXOTUMOCTH OCPEKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3II0POBBIO, & TAKKE MPHOOPETECHUS OIBITA UCIIOIB30BAHUS TOTYYCHHBIX 3HAHUU TSI TIPUHSATHS
IPAaMOTHBIX PEIIEHUH B CUTYAIUsIX, CBA3aHHBIX C XUMUYECKHUMH SIBJICHUSMHU.

B yueOHOM miaHe cpenHero obiero oOpa3oBaHus mpeamer «XuMus» 0a30BOTO YpPOBHS
BXOJHT B COCTaB NMpeaIMeTHOI obnactu « EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9nCIIO 9acoB, OTBEACHHBIX Ul M3YYCHUS XMMHH, HA 0a30BOM ypOBHE CPEIHETO
obmero obpazoBaHusi, coctaBisger 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hexemo), B 11
kiacce — 34 gaca (1 gac B Henerio).



COJAEPKXAHUE OBYUYEHUA

10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4eCKON XUMHH

[IpeameT opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B MOJYYCHUH
HOBBIX BEIIIECTB U MaTepHuajaoB. Teopusi CTpOeHUsI OpraHnuecKux coeaquuennii A. M. bytieposa,
e€ ocHOBHbIC TMoONOKeHUA. CTpyKkTypHbIE (OpPMYJBl OpPraHMYECKHUX BelIecTB. [ omonorus,
n30Mepusl. XMMHUYECKas CBSA3b B OPraHUYECKUX COCTMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o0  KJIacCMPUKAIMKM  OpraHMYecKWXx  BemiecTB.  HomeHkiarypa
OpraHMYECKHUX COEIMHEHUH (cucreMarudeckas) ¥ TpPUBHMAJIBHBIE HA3BAHUS BAKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTaJIbHbIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIlICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHWYEeCKUX BEIIECTB M MaTepHajaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEIECTB, HAONIOJACHHE U ONUCaHHE JEMOHCTPAIlMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJI1aBjlIeHUEe, OOyTIMBaHUE U TOPEHHE).

YriaeBoaopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYeCKMd psa. MetaH um 3TaH — mpocTelune
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XUMHYECKHE CBOMCTBAa (peakUuu 3aMelleHHs WU
TOpPEHMs ), HAX0XIEHUE B IPUPOJIE, TOTYyUEHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pAl. DTHIEH U MPONWIEH — MPOCTEHIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHUYECKHE CBONCTBA (peakiuu TUAPUPOBAHUSA,
raJIOTeHUPOBAHUS, THIPATalluU, OKUCIICHUS U TIOJMMEpPU3allin), MOTy4YeHHE U TPUMEHEHNE.

Anxanuensl: OytaaueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKHE
cBOiicTBa (peakius noaumepusanun). [logyueHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUH psiaA. ALETUICH —
NPOCTEUIINI MPEeICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peaxiy TUaAPUPOBAHUS, FAIOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS ), TOyYCHHE U IPUMEHEHHE.

Apensl. benson: cocrtaB, crpoeHue, (U3MYECKHE M XUMHUYCCKHE CBOWCTBA (pEaKIHH
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHUE M IpUMEHEHue. Tonyon. cocmas, cmpoeHue,
Quszuueckue u xumuuecKkue ceolucmea (peakyuu 2an02eHUpO8anus U HUMpPOBAaHUs), NoIyyeHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXAYy  YIJIEBOJOPOJAMH,
MpPUHAAJICKAUUMU K Pa3IMYHBIM KJlaccaMm.

[TpupoHble UCTOYHUKHU YTIIEBOAOPOOB. [IprponaHbIil Ta3 U MomyTHbIE He(TAHbBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKd He(TH: TeperoHkKa, KpEeKUHT
(TepMHUYECKHA, KaTaTUTUYECKHiT), muponu3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHUE B
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yroib ¥ POyKThl €ro NepepadboTKH.

DKcrepuMEHTaJIbHbIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamMu MmiacTMacc, KaydyykoB U pe3uHbl, koyiekiuu «Hedte» u «Yronb», MogenupoBaHnue
MOJIEKYJ YIJIEBOAOPOJOB M TaJOr€HONPOU3BOIHBIX, MPOBEACHHE MPAKTUYECKOW paboThI:
MOJIyYEHUE 3TUIICHA U U3YUYEHUE €ro CBOMCTB.

Pacuérnnle 3agaun.




Bbruncienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYEeCTBa
MCXOJIHOTO BEILECTBA WJIM TMPOAYKTa PEaKkIHH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIMH).

Kucsopoaconep:xamue oprannyeckue coeiMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOWMCTBA (peaklUuu C aKTUBHBIMH METaJUIaMHU, TaJIOT€HOBOJIOPOAAMH, TOPEHUE),
npuMeHeHre. BoiopoiHbie CBA3M MEKIy MOJIEKYJIaMH COUPTOB. JlelicTBHEe METaHOJIa U 3TaHOJIa
Ha OpraHU3M YEeJIOBEKA.

MHOroaToOMHBIE CHHUPTHL. OTHICHIJIHMKOIb M TJIMHEPUH: CTpOeHHe, (usnyeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOICMCTBHUE CO IIETOUYHBIMU METAJIJIAMHU, KAUeCTBEHHAs! peaklus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMe Ha opraHu3Mm uenoBeka. llpuMeHeHue riaunepuHa u
TUJICHTJIUKOJISL.

®deHoJ: CTpOeHHWE MOJEKYJbl, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH
denona. [Ipumenenne Genona.

Anpaerunipl U kemowusl. DopManbAeTHA, aleTANbIETHI CTpPOeHUE, (QU3NYEeCKHe Hu
XMMHYECKHE CBOWCTBA (pPEakIMy OKHUCIICHHS WU BOCCTAaHOBIICHHUS, KauyeCTBEHHBIC PEaKIUM),
IIOJIyY€HUE U IPUMEHEHHE.

OHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KHCIOThL. MypaBbuHAst M YKCYCHasl KUCIIOTHI:
CTpOeHHUE, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME IS KJIacca KUCIIOT, PeaKIus
sTepuuKanum), mojgyuyeHue u npuMmeHeHue. CreapuHOBas M OJEMHOBas KHUCJIOTBHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHCJIOT. Mblla KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxxHble 2GuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ MAPONH3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMenenne xxupoB. buonorudeckas poiib KUpPOB.

YrneBoabl: cocTaB, kKiaccupuKalus yriaeBoa0B (MOHO-, TU- U Monucaxapubl). [ moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (U3UUECKUE M XUMHUYECKHE
cBoiicTBa (B3aumogelictBue c¢ ruapokcuaoM Meau(ll), okucinenne amMMuadyHbIM PAcTBOPOM
okcuga cepeobpa(l), BoccraHoBieHHEe, OpOXKEHUE TIIIOKO3bI), HAXOXKICHHE B TMPHUPOJEC,
npuMeHeHue, ononorunyeckas poib. otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u memntonos3a Kak nNpupojaHble noiaumepsl. CTpoeHrne Kpaxmayia U UEJUTHOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMasia (THIpOoJn3, KaYeCTBEHHAs PEaKusi C HOJAO0M).

OKCIEpUMEHTAIbHbIE METOJbl W3Y4Y€HHs BEIIECTB M MX IPEBpALICHUN: MPOBEICHUE,
HAOMIO/ICHUE U OINHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHBIC
peakiuyd OJHOATOMHBIX CHHUPTOB (OokucieHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaTroMHBIX
crupToB (B3aumojelictBue riuuepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okucneHue
aMMMa4dHbIM pacTBopoM okcuaa cepebpa(l) u rumpoxcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajga C HWOJOM), MPOBEACHUE MPaKTUYECKOW padOTHI: CBOMCTBAa pacTBOpa YKCYCHOMU
KHCJIOTBI.

Pacuérhrle 3amaun.

Borunicnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIWYeCTBa
UCXOIHOTO BEIIECTBA MJIM TMPOAYKTA pPEaKUHUU MO HM3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOT'O U3 UCXO/HBIX BEUIECTB WJIM MPOAYKTOB PEAKIIMH).

A3oTcozeprKalIie OpraHn4ecKiue COeAMHEHNUS.



AMUHOKHCIOTBL Kak aMmQoOTepHble OpraHuyeckhue coeauHeHus. dusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKHCIOT (Ha NpuUMepe TJHulMHA). buojormueckoe 3HaueHUE
aMHHOKHUCIOT. [lenTupl.

benku Kak MpHUpOHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpUYHAS U
TPETUYHasl CTPyKTypa OenkoB. XHMMHYECKHE CBONCTBA OEIKOB: THMIPOJIN3, JEHATypalus,
Ka4eCTBEHHbBIE PEeaKLMU Ha OEJIKH.

OKclepUMEHTalbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOIroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB INpH HarpeBaHWM, LIBETHBIE
peakuuu OEIKOoB.

BbICOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHHI: MOHOMEp, IIOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJMMEPU3ALNHU, CPEAHAS MOJIeKyisipHas macca. OCHOBHBIC
METO/bI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH — MOJIMMEpU3aLus U MOJUKOHICHCALIUS.

OKclepUMEHTAIbHbIE METOJbl MU3YUYEHHs BEIIECTB U UX IPEBPALLCHUN: 03HAKOMIIEHUE C
o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIyKOB.

MexIpeIMETHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d NPU M3Y4YEHMM opraHndeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK M
TIOHSTHH, SBJISFOIINXCS CUCTEMHBIMU JIJISI OT/IEIBHBIX TPEJMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOme ecTecTBEeHHO-HAYYHBIE TOHSTHS: SIBICHHE, HAay4YHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIMU3, CHUHTE3, KiIacCUPUKAIMs, M[EePUOAUYHOCTb, HAOIIOJEHUE, HU3MEpPEHUeE,
9KCIEPUMEHT, MOJIETUPOBaHHUE.

dusmka: Matepus, YHEPIus, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3MUECKUE BETUYHUHBI U €AMHUIIBI
UX U3MEPEHUs.

Buonorusi: xinerka, opranusM, Ouocdepa, oOMeH BemIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IIKH, YTIACBOIbI, )KUPHI, (PEPMEHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIHBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHATIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUUYECKHE MPenaparhl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KUIACC
OBILIASA U HEOPTAHHYECKAS XUMUA

TeopeTuyeckue 0CHOBbI XMMHUH

XuUMHYEeCKUH d7eMeHT. AToM. Snpo aroma, H30TOMBI. DJEKTpOHHAs 000J0YKa.
DHepreTHYecKre yPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d- smemeHTs. OCOOCHHOCTH
pacmpesiesieHusl JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIE€MEHTOB MEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHask KOHGUTYpaIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuommueckas cucrema xumuueckux sneMmeHrtos /. .
MenneneeBa. CBsi3b NEpPUOIMYECKOrO 3akoHa U llepuoaudeckoil CUCTEMbl XHMHYECKUX
anemeHnToB J[. . MenzaeneeBa ¢ COBPEMEHHON TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU



W3MEHEHUSI CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIECTB
10 rpymnnam U nepuogam. 3HaueHue MepUoIUIECKOro 3aKOHa B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XHWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3U (KOBaJICHTHAs
HETIOJISIpHAsl U TIOJISIpHAsl, MOHHAs, METaJTMuYecKas). MexaHu3Mbl 00Opa30BaHUsI KOBaJCHTHOU
XUMUYECKOU CBS3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTB.
DNeKTpoOoTpULATENBbHOCTE. CTeneHb OKUciIeHHs. IOHbI: KaTHOHBI U AHWOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsiTue o gucnepcHbIX cucremax. VMICTUHHBIE U KOJUTOMAHBIE pacTBOpbl. MaccoBas A0s
BElIECTBa B pacTBOPE.

Knaccudukanuss Heopranmueckux coenuHeHni. HomeHkmaTypa HEOpraHMYECKHX
BEIECTB. ['eHeTHyecKass CBsI3b HEOPraHWYECKHUX BEIIECTB, MPUHALICKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMUYECKHMX peakUUid B HEOPraHUYECKOW H
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPTUHU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3NU4YHBIX (akTopoB. OOpaTHMblEe pPEaKIIHH.
Xumuyeckoe paBHoBecue. PaKTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHYECKOIO PaBHOBECHS.
[Ipunnun Jlelllarense.

Onekrponautuyeckas auccouuanus. CuibHble W ciadble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KHCIIasl, HEUTpalbHas, IIEJIOYHASL.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHs] BEUIECTB M HMX MPEBPALICHUN: JEMOHCTpPALIMS
tabmun «llepuoanueckas cucrema xummuueckux snemeHtoB JI. VM. MenneneeBa», u3zydeHue
MoOJIeTiell KPUCTAJUTMUECKUX pPEmETOK, HAOMIOJeHHEe U OMHMCAaHWE JEMOHCTPAIIMOHHBIX U
1ab0paTOPHBIX OMBITOB (Pa3OKEHHE TMEPOKCUAA BOJIOPOAAa B NPUCYTCTBHH KaTalIM3aToOpa,
OIpe/IeNIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOUIbIO YHHUBEPCAJIBHOTO MHIUKATOpa, peakluu
MOHHOTO OOMeEHa), TPOBEIEHHE IMPAKTHYECKOW padoThl «BimsHue pa3znuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLINM.

Pacuérhple 3amaun.

Pacuérel no ypaBHEHUAM XMUMHUYECKUX PEAKIIH, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pPacy€ThI C UCMOJIB30BAHUEM MOHATUS «MACCOBas JOJISI BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramner. Ilomoxenue HemeramioB B Ilepuonuueckol CcUCTEME XUMHYECKHUX
anementoB J[. . MenneneeBa U 0COOEHHOCTH CTpoeHMs aTtomMoB. (Du3Mueckue CBOMCTBA
HEMETAIJIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaeposa).

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTE€HOB, Cephl, azoTa, ¢ocdopa,
yTaepoaa U KPEMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETANIOB U UX COEIUHEHUN.

Meramnsl. 1onoxenue metaiuioB B llepruoanyeckoi cucteMe XMMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JEKTPOHHBIX 000JIOUEK aTOMOB MeTayuioB. OOmue



¢usnueckue cpoiicTBa MeTauloB. CIUlaBbl METAIOB. DIEKTPOXUMHUYECKUN PsIJl HAIPSIKSHUN
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXKHEMIIUX METAJUIOB (HATpPHUM, Kalui, Kajdbl[Md, MAarHUM,
ATIOMHUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoOsI momyueHus: MeTauioB. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs BEUIECTB M MX MPEBPALICHUNA: HU3yYeHUE
KOJUIeKIUu «MeTalapl U CIJIaBbl», OOpa3l0B HEMETANIOB, PEIICHHE SKCIEePUMEHTAIBHBIX
3amay, HaONIOJICHHWE W  ONHCAaHWE JEMOHCTPALlMOHHBIX H  JTAOOPATOPHBIX  OMBITOB
(B3auMOJICHICTBUE TUAPOKCHIA aTIOMUHUS C PACTBOPAMH KHCIOT W IIENOYEH, KadyeCTBCHHBIE
peaKIMu Ha KaTUOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacuérer maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIMHM BEIICCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponb xumuu B 0o0ecriedeHnH 3KOJIOTUYECKOM, SHEPTeTUIECKON U MHILEBON O€30MacHOCTH,
pa3BuTuu MeauiuHbl. [loHsATHE O Hay4YHBIX METOJaxX TMO3HAHUS BELIECTB U XHMHYECKUX
pEaKLHid.

[IpencraBnenuss 00 OOMMX HAy4YHBIX MNPUHIUIAX TMPOMBIIUICHHOTO TOJTY4YeHUS
BAKHEHIIMX BEILECTB.

YenoBek B MHUpE BELIECTB M MaTEpPHAIOB: BAXXKHEHIINE CTPOUTENIBHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTEpHUAJIbl, KPacCKH, CTEKJIO, KepaMHKa, MaTepHallbl ISl SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYECKHe U MUHEPATbHbIEC yI00pEHUsI.

XUMHS U 3[I0pOBbE YEJIOBEKA: MPAaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparToB,
npaBuiia 6€30MacHOT0 HCIOIb30BaHUS MPENapaToB OBITOBOM XUMUU B TTIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBS3H.

Peanuzanust MeXIpeMETHBIX CBS3€H MpHU U3yueHUH OOlIel U HEOPraHWYEeCKOH XUMHH B
11 kmacce OCyIIECTBIACTCS Yepe3 MCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK M TMOHATHH, SBISIIONIUXCS CUCTEMHBIMH JIJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (aKT, THUIOTEe3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  KilaccuuKalus,  MEePUOJUYHOCTh,  HAONIIOJEHUE,  DKCIECPHMEHT,
MOJECIIUPOBAHUE, U3BMEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPrusi, macca, aToOM, B3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YPHEPTeTUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NICCKUE BEIIMUUHBI U €IMHULIBI KX U3MEPECHHSI, CKOPOCTh.

buonorusi: kieTka, OpraHW3M, JKOCHCTeMa, Ouocdepa, MakKpo- H MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOMAEMbIE, TOTLITUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIIEHHOCTb, METaJLTyprus, MIPOU3BOACTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MHULIEBas
MPOMBINUICHHOCT, (papMareBTH4ecKkas MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
penaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHANIOB, 3JEKTPOHHAS MPOMBILIIEHHOCTD,
HaHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOydYarOUIMMHUCS
OporpaMM CpeIHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonndyeckoii OCHOBOM i pa3padOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
IIPOrpaMM CpeIHEro o0Iero 0Opa3oBaHus ABISETCS CUCTEMHO-EATENbHOCTHBIN OIXO/.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IOJXOAOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJbTaToOB OCBOEHMsI IpeaMeTa «XHMHUS» Ha YPOBHE CpeJHEero oomero oOpa3oBaHUs
BBIJICTICHBI CIIETYIOIINE COCTABIIAIOIINE!

OCO3HaHME O0YYaIOIUMHCS POCCUHCKOM Tpa’kJaHCKOM WIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHMIO;

HaJIMYMe MOTUBAIMH K 00yUEHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOESKICHHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH AEATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMM, MPUCYIIMMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
oOpa3zoBaHus;

HaJIM4YMEe IPaBOCO3HAHUSA DKOJIOIMYECKOW KyJIbTypbl M CHOCOOHOCTM CTaBUTh LEIU U
CTPOUTD JKU3HECHHBIC IJIAHBI.

JIn4HOCTHBIE pE3YyJbTaThl OCBOEHHUs IpeaMera «XHUMHs» JOCTUTalOTCS B E€OUHCTBE
yu4eOHOIl M BOCIUTATENBHOW JIEATEIIBHOCTH B COOTBETCTBHM C TYMAaHHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HJEAJlaMU POCCHUHCKOIO
TpaXXIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMAMH W TPAaBWIAMU IOBEICHUS,
CHOCOOCTBYIOIIMMU TIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YUaIOIIUXCSI.

JIMYHOCTHBIE PE3YJbTATBl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaXKaroT CHOPMHUPOBAHHOCTh
ONbITa I[O3HABATEIBHOM M MPAKTHUYECKOW JEsITEeIbHOCTH OOydYaloUMXcsi MO peaau3aluu
HPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOr0 BOCIMTAHMS

0CO3HAHMS O00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAKCHHS K
3aKOHY U NPaBOMNOPSAKY;

IPEJICTAaBICHUS O COLHUAIBHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIBHOCTHU MPU CO3JaHUM YUEOHBIX MIPOEKTOB,
peleHnH y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHIIOJHEHUH XUMHUUECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS], IOTUKY M apryMEHThI IPYTHX
IpY aHAJN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATETbHOCTH;

2) IaTpHOTHYECKOT0 BOCIIUTAHUS!

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEJUI0 OTEUECTBEHHOMU

XHMHU,



YBOXCHHSI K TMPOIIECCY TBOPYECTBA B O0OJACTH TEOPUU M MPAKTUISCKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAayKd €CTh Pe3yJbTaT IMTEIbHBIX HAOIIOJICHUA,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSTHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;

WHTEpeCa M T[I03HABATEJIbHBIX MOTHBOB B TIOJYYEHUH U TIOCIEAYIONIEM aHAJIU3e
nH(GOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBA3aHHBIE C XUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJIECHHWE W TIOCTYNKH CBOUX TOBApPHUIIEH C TO3UIUN
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUMA STUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MOHUMAaHUs IIEHHOCTEeH 370pOBOTO W 0€30MacHOro o0Opasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOMIoAeHHs MpaBWJI OE30MaCHOTO OOpAIlEHUSI C BEUIECTBAMHU B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUS I[[EHHOCTH TIPAaBWJI WHAMBHIYAIBHOTO M KOJUICKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJCACTBUN W HENPHUATHUA BPEIHBIX MTPUBBIUEK (YMOTPEOJEHUS aTKOTOJIs,
HAapKOTUKOB, KYpEHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENbCKONW JEATENbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE B PEIICHWH MPAKTUYECKUX 3343y COIHAIbHOM
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

WHTEpeca K MPAKTUYCCKOMY H3YYCHHIO MPOQECCHil pa3lIUnYHOrO poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOIIM TpyJa U pe3yJibTaTaM TPYI0BOH JACSATEIHHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUIYabHOM TpaeKTOpuH OOpa3oBaHMs,
Oynyueit npodeccuu U peanu3aluu COOCTBEHHBIX U3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEeH 00IIeCcTBa;

6) 3K0JI0rMYEeCKOTr0 BOCTIUTAHMS:

IKOJIOTUYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

MOHUMAaHUs TI00aJTFHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOM CPEBI;

OCO3HaHHUS HEOOXOIMMOCTH HCIIONb30BAHMS JOCTHKEHUN XUMUH JUIsSl PEIIEHUSI BOIIPOCOB
palMOHAJIBLHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HETIPUSATHS JEHCTBUM, MPHUHOCAIINX BpPEI OKpYKaolIeH MPUPOIHOU cpere,
YMEHHS TPOTHO3UPOBATHh HEOIArOMPUSATHBIE SKOJIOTHUYECKHUE MOCIEACTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATh UX;

HaJIU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITa
NEATETLHOCTH  JKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B



MI03HABATEJIbHOM, KOMMYHUKATHBHON M COLIMAILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
IPOTUBOCTOSTH UACOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIECTBEHHOMN NMPAKTHKH;

NOHUMaHMs CHeUM(UKA XUMHMHM KaK HayKH, OCO3HaHHUA €€ poiau B (POPMHPOBAHUU
PaLMOHATIBHOIO HAYYHOT'O MBIIIJICHNS, CO3aHNHU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIoLeM
MHUpE KaK O €AMHCTBE IPUPOABI M 4YEJIOBEKA, B TO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpaHEeHUs PUPOIHOTO PABHOBECHS,

yOSKIEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH MJII COBPEMEHHOW LMBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XHOM POJIM B CO3/IaHMM HOBOM 0a3bl MaTepuaIbHOU
KyJbTYpPbl, PELIEHUH INI00ATBHBIX IPOOJIEM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIICBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00eCTeUeHUH YCIIOBUI YCIIEIIHOTO TPyAa U 3KOJOIMUECKH KOM(POPTHOH KU3HH KaXJI0ro 4JIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHHUS CYIIHOCTH METOAOB IIO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJB30BaTh MOJydyaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUH OKPY’KAIOIIEr0 MHUpa M MPOMCXOIAIIMX B HEM H3MEHEHHH,
YMEHHUS IeJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMXCS JAHHBIX
C LENBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOJIb30BAaTh XMMUYECKHE 3HAHUS JJIS PELIEHUs TPobieM
B PEAJIBHBIX )KU3HCHHBIX CUTYyalMsX;

MHTEpeca K NO3HAHUIO U HCCIIEN0BATENbCKON JEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMI0O M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYCHHMIO HOBBIX 3HAaHUM II0 XUMUU B COOTBETCTBUM C HKU3HECHHBIMU
NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3nuyHbIX chepax mnpodeccHOHATHLHON
JESATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pPe3yJibTaThl OCBOCHHS Y4EOHOro mpenMera «XHMHUS» Ha YpPOBHE
cpenHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe NI (POPMHPOBAHUS MHUPOBO33PEHHUST OOYUAIOMIMXCS MEKIUCHUIUIMHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TTOHATHS, OTPAKAIOIIHIE EIIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienuuKy METO0B MO3HAHUS, UCTIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEPTUsl, SBJICHHUE, MPOLECC, CUCTEMA, HAYYHBIH (haKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOICHHE, H3MEPEHHUE, IKCIIEPUMEHT H APYTHE);

YHUBEpCallbHbIE ~ y4eOHble  JeWcTBHA  (TI0O3HABAaTENbHBIE,  KOMMYHHKATHUBHEIC,
perynsaTuBHbIE), obecneunBaomue (GopMupoBaHue (YHKIMOHATBHOM TI'PaMOTHOCTH H
COLIMAJIBHOM KOMIETEHIMH 00yUaloIInXcs;

CHOCOOHOCTh ~ OOYYalOIIUXCS  HCIIOJIb30BaTh ~ OCBOGHHBIE  MEKIMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpPCAIbHbIC y4eOHBIC ACWCTBUS B IO3HABATEIBHOH W
COLMAJIbHOM MPAKTHUKE.



MeTaHpeI[MeTHBIG PE3YIbTAThl OTpaXaroT OBJIAACHUC YHHUBCPCAIbHBIMU y‘IGGHBIMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA IIGﬁCTBPIHMPI.

OBJaieHHe YHUBEPCAJTbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a30Bble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOSITEIbHO (OPMYJIUPOBATh W aKTyaJIM3UPOBaTh MpoOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeNeNaTh LEeIN AeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHIKCHHS,
COOTHOCHUTH PE3YyIbTaThl ACSITEILHOCTU C TIOCTABICHHBIMU IIETISIMU;

HCIIOJIB30BaTh HIpPU OCBOCHUU 3HAHUUI HpI/IéMBI JIOTUYCCKOI'0O MBIINUJICHUSA — BBIACIATH
XAapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBATbL HUX B3aUMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIMEC MMOHATHA JIA 06’I)$ICHGHI/IH OTACIJIIBbHBIX (baKTOB u 5[BJ'I€HPII>1;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB 1 XUMHNYCCKUX peaKIII/IfI;

YCTaHABIMBATh MPUINHHO-CIICJICTBEHHBIE CBS3H MEXTY N3YYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTHUECKHE PACCYXKIeHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCCMATPUBAEMBIX SIBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI U 3aKTFOUCHUS;

IMPUMCHATH B INPOUCCCC MO3HAHHA, UCTIOJIB3YCMBIC B XUMHUU CUMBOJIMYCCKUC (3HaKOBBI€)
MOJIEJIH, IPE00Pa30BhIBATH MOICTHHBIC IPECTABICHNUS — XUMUYECKUI 3HAK (CHMBOI) SJIEMEHTA,
XuMHu4ecKkas (GopMmysa, ypaBHEHHE XHMHUYECKOM peakuud — TPU pPEHICHHH Y4eOHBIX
IMMO3HABATCJIbHBIX W IMPAKTUYCCKUX 3aaa4d, MPUMCHATH HA3BAHHBLIC MOACJIbHBIC NPCACTABICHUS
TSl BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIICCTB M XUMHUECCKUX PEaKITHi.

2) 0a30BbIe UCCIEN0BATEIAbCKHE TeHCTBUSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIUH;

dbopMynupoBaTh LEAM U 3aJaYd  HMCCIEJOBAHMS, HCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/I}I TUIOTE3BI IO MPOBCPKE MPABUIILHOCTU BBICKA3BIBACMBIX Cy)KI[eHI/II)JI;

BJIaZICTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W NPOBCACHUA YUYCHHYCCKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUsI HAOJIIOATh 32 XOJOM IPOIECCa, CAMOCTOSITEIIBHO
IPOTHO3MPOBATh €ro pe3yibTar, (opMmyrupoBaTh O00OOMICHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCITAaHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKOW HCCIeI0BATENbCKOW M TMPOEKTHOM JesSTENbHOCTH,
MPOSIBIISATh CHOCOOHOCTHh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOIOB pEIleHUs
MPAKTUYCCKUX 3aaa4, MPUMCHCHUIO PA3JIMIYHBIX MCTOAOB ITO3HAHHA.

3) pa6ora ¢ nngopmanmei:

OPUEHTHUPOBATHCSI B  PA3JIMYHBIX HCTOYHHKAX WHGPOpMANMK (HAYYHO-TIOMYJIsIpHAS
JuTEpaTypa XHUMHYECKOTO COJEpXaHUs, CIpaBOYHbIE TMocoOus, pecypcel HHTepHeTa),
aHaJU3UPOBaTh HMHGOPMAIMIO PA3NIMYHBIX BHIOB M (OpPM mMpeacTaBieHUs, KPUTHUYCCKU
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTHBOPEUYHBOCT;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3IUYHbIe METOAbl MpPH TMOUCKEe U OTOOpe
uHbOpMaIii, HEOOXOAUMOM JIJIS BBIMIOJHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOrO TUTIA;

npruoOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHHA U
PA3JINIHBIX ITOUCKOBBIX CUCTCM;,



CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBbHYIO (OPMY MPEACTaBICHUS UH(OPMAIMH (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIONIB30BaTh HAYYHBIM SI3BIK B KadyecTBE CpEACTBa NpU paboTe € XUMHYECKOU
uHpOpMaNUe: MPUMEHSATh MEXKIpeaIMeTHble ((PU3NUYecKne M MaTeMaTHYeCKHE) 3HAKU U
CHUMBOJIBI, (hOopMyIIBI, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIATHOCTH.

OBiageHne YHMBePCAJIbHBIMH KOMMYHHMKATUBHBIMHM e CTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY 00CYKJAae€MOM TEMbI B XOJI€ JUAJIOTa W/WIH TUCKYCCHH,
BBICKA3bIBaTh HJE€H, (POPMYIMPOBATH CBOMU TMPEIJIOKEHUS OTHOCHUTEIBHO BBIOJHEHHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIaTh C TPE3CHTAIMECH pPe3yJIbTAaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYSHHBIX
CaMOCTOSITEIFHO HMJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBINOJHEHHH XHUMHYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB,
peanuzanuu y4yeOHOro mnpoekTa U (HOpMyIHpOBaTh BBIBOJBI MO pe3yjbTaTaM MpPOBEAEHHBIX
UCCIIETIOBAHMM IMyTEM COTTIACOBAHMSI MMO3ULIUN B XOZ€ 0OCYX ACHHUS U 00MEHA MHEHHSIMH.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU 1eiiCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO TO3HABATENbHYIO AEATEIbHOCTD,
onpenenss €€ Ienu M 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeUiaraeMblii aITOPUTM JIEHCTBHI TPU BBITIOJHEHUH YYEOHBIX M HCCIIEIOBATENBbCKHUX 3aJad,
BBIOMpaTh Hanbosee d((HEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YIETOM TOYYCHHUS! HOBBIX 3HAHHHA O
BEIIECTBaX U XUMUYECKUX PEaKLUAX;

OCYIIECTBIIAITh CAMOKOHTPOJb CBOEHM JEATENIbHOCTH HAa OCHOBE CaMoOaHaIW3a W
CaMOOIIECHKH.

INNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckas XuMus» OTpaXKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XWMHUHU B TIO3HAHUM SIBJICHUN TPHPOIBI, B (HOPMUPOBAHHU
MBIIUICHUSI U KYJIBTYphl JIMYHOCTH, €€ (YHKIMOHAIBHON T'PAaMOTHOCTH, HEOOXOTUMOMW IS
pelieHus MpaKTUYEeCKUX 3aJad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3I0pPOBBIO U IPUPOIAHON CpELE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBONOJArarouiue
MOHATUA (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJIa, BAIEHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHas), MOJIb, MOJSpHAs Macca, MOJIAPHBIHE O0BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKIMOHAIbHAS TpyNNa, paguKkan, H30Mepus, U30Mepbl, TOMOJOTMYECKUN psj, TOMOJIOTH,
YIJIEBOJAOPOBI, KACIOPOA U a30TCOAEpIKAIIME COCAVMHEHUS, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSMHEHHUSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHHUS OpraHUYECKUX
BemectB A. M. byTmiepoBa, 3ak0H COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKUE 3HAHMS, JIeXKAIIHEe B OCHOBE NMOHUMAaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUHN, (PAKTOIOTHYECKHE CBEJCHHS O CBOICTBAX,



COCTaBe, MOMyYEeHUHU U 0€30MaCHOM MCIOIB30BaHNN BAKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAaKTUYECKOH JIeATETPHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC TPU3HAKH IMOHSATHH, YCTAHABINBATH
WX B3aUMOCBSI3b, UCTIOJIH30BaTh COOTBETCTBYIOIINE TTOHATHS ITPH OMTMCAHUH COCTaBa, CTPOCHUS U
MPEBPAILCHUN OPTaHUYECKUX COCTUMHECHUI;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHON) (HOpPMYIT OpraHMUECKHUX BEIECTB
U YpaBHEHHUN XUMHUYECKUX pPEaKIMii, U3TOTABIUBATH MOJEIU MOJEKY]l OPraHUYECKHX BEIECTB
JUTSL WJUTFOCTPAITUN MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABINBATH MPUHAJICKHOCTh H3yUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHUIO K OINpPENeiIEHHOMY KiacCy/Tpynme COeInHEHHN
(YyrieBomopoabl, KHCIOPOA M a30TCOAEpXkalllue€ COEAMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), JlaBaTh MM Ha3BaHWs 1O cuctematndeckord HomeHkiatype (IUPAC), a Taxke
IPUBOJUTH TPUBUAIbHBIE HA3BaHUs OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, IMPOMMUIIEH,
aleTUIICH, STWICHIVIUKONb, TIUIEpPHUH, (QeHoMN, (opMambAeTui, aleTaableruil, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHCIOTA, TII0K03a, (GPyKTO3a,
KpaxmaJ, LeJUTI003a, TJIUIKH);

c(OpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHIBI XUMHYECKON CBS3H B OPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMCHHSI TPUMCHSATH ITOJOXCHHUS TEOPUU CTPOCHUS OPTraHUYCCKHX
BemectB A. M. bytiepoBa mis oOBbsSICHEHHs] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XMMHUYECKHE CBOMCTBA TUIIUYHBIX MPEICTABUTENCH PA3MTUYHBIX KIACCOB OPraHUYECKUX BEIECTB
(MeTaH, 3TaH, OSTWIEH, NPOMWIEH, aleTWieH, OyraaueH-1,3, merunOyraauen-1,3, OGeHsodn,
METaHOJ, dTaHOJ, THICHTIUKOIb, TIUIEPUH, (EHON, aleTalbIeTH/l, MypaBbHHAS U YKCYCHAas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, I[eJUT0N03a, AMHHOYKCYCHas KHUCIIOTa), WJUTFOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXKIYy HUMH YPaBHCHHUSMH COOTBETCTBYIONIMX XMUMHYCCKHX PEAKIHHA C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaThb MCTOUYHHUKH YIJIEBOJAOPOJHOTO ChIPbA
(HedTh, MPUPOMHBIA Ta3, yrojb), CIOCOOBI MX MEPEepadOTKH M MPAKTHUECKOE MPUMEHEHUE
MPOAYKTOB MEpepadoTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCICHUS [0 XHUMUYECKUM YypaBHEHUSIM
(Macchl, 00bEéMa, KOIMYECTBA MCXOMHOTO BEIIECTBA WM MPOAYKTAa PEAKIUU TI0 W3BECTHBIM
Macce, 00bEMY, KOTMIECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHH TPH WM3yYCHUH BEHICCTB M XUMHUYCCKUX SIBICHUU
(HabmroieHne, W3MEpEeHUe, OKCIEPUMEHT, MOJICTUPOBAHUE), MCIOJb30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIsl IPUHATHUS PEeUICHUM B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX
C BEIIECTBAMHU U UX MPUMECHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOIONATh MpaBUjia MOJB30BAHUS XUMUYECKOW MOCYA0N U
1a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MpaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;



c(OPMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBIIOJHATh XHUMHUYECKUNA DKCIECPUMEHT
(mpeBpalleHus OPraHUYEeCKUX BEIISCTB MPH HArpEBaHUU, MOMYyYEHUE ITHIICHA U M3YUYEHHUE €T0
CBOMCTB, KAaueCTBEHHBIC PEAKIIMM OPraHMYECKHX BEIICCTB, JICHATypallus OEIKOB TIpH
HarpeBaHWH, IIBETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUU C NPABHJIAMHU TEXHUKH 0€30MaCHOCTH
pu OOpaIllEeHUU C BEIIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM, MPEICTABIATh PE3yJIbTaThI
XUMHYECKOT0 JKCIEpUMEHTa B ()OpMe 3allMCH YPaBHCHHH COOTBETCTBYIOIIMX PEAKIUH H
(GOpMyIIHPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATh XUMHUYCCKYH) WH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeCTBA MaccoBOi nH(popmaruu, MHTEpHET U APYTHX);

c(OpPMHUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBWIa DKOJOTHYECKU IIeJIECO00pa3HOro
MOBEJICHUS B OBITY W TPYJOBOH JEATEIHHOCTH B IESIX COXPAHCHHS CBOETO 3JI0POBbS U
OKpYXKaroIIel MPUPOIHON Cpeibl, 0OCO3HABATh OMACHOCTh BO3ICHCTBHSI HA KHBBIC OPTAHHU3MBI
ONpeICIEHHBIX OPraHMYECKHX BEMISCTB, MOHMMAas cMbICH mokazatens [1JIK, moscHsaTh Ha
nmpuMepax CrocoObl YMEHBIICHHS M TPEIOTBPAICHHS WX BPEIHOTO BO3JICHCTBUSA HA OpraHU3M
YeJ0BEKa;

JUIE OOYYaIOIUXCs ¢ OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI: YMEHHE TPUMCHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAX TIO3HAHMS BEIIECTB M XUMUYECKUX SBIICHUM;

JUISE  CJICTIBIX W CJIA0OBUAAIIMX OOYydYaIOIMIUXCS: yMEHHE WCIOJIb30BaTh pelbedHo-
TOUYEYHYIO cucTeMy oO0o3HaueHuit JI. bpaiins muis 3anucn XuMU4ecKux GOpMyIL.

11 KVIIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHHS Kypca «OOmass W HeopraHuyeckas XUMHsD)
OTpaXKaroT:

c(OpMUPOBAHHOCTh TMPEICTABICHUNA: O XHMHYECKON COCTaBJISIONIEH €CTeCTBEHHO-
HAaYYHOH KapTHHBI MHpa, POJIM XHMHUHU B TO3HAHUM SIBJICHUN MNPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJbTYphl JIMYHOCTH, €€ (PYHKUMOHAIBHON I'PaMOTHOCTH, HEOOXOTUMOHW IS
PCIICHHA MPAKTHYCCKUX 3aJad W ISKOJOTMYCCKHU 000OCHOBAaHHOTO OTHOIICHHUSA K CBOCMY
3/10pOBBIO U IPUPOJIHOI cperie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJATaroIlne
HOHATHS (XUMHUYCCKHUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIEeKTPOHHBIC OPOUTAITH ATOMOB, HOH,
MOJIEKyJa, MOJIb, MOJSPHBI O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBsI3b (KOBaJCHTHAas, WOHHAs, MeETaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  peLIETKAa, THUIBI XMMWYECKUX  pEaklMil, pacTBOpP, DJIEKTPOJIUTHI,
HCBJICKTPOJIUTBI, J3JICKTPOJIUTHUYCCKAA AUCCONHALUA, OKUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH
XUMHYECKOM  peakIMM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOIUTUYECKON aucconuanuu, nepuoaunyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHS MacChl BEUIECTB, 3aKOH COXPAaHEHMsI U MPEBpALICHHS] YHEPIHMH MPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XUMHH, MHPOBO33pPEHUECKHE 3HaAHWS,
JeKalMe B OCHOBE IMMOHMUMAaHHUS NPUYUHHOCTH U CHCTEMHOCTH XHUMUYECKUX SIBICHHI,
dakTonoruyeckrue CBEIEHUS O CBOWCTBAX, COCTaBe, NMOMYyUYEHUU U OE30MaCHOM HCIOIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTH YEIOBEKa;



c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbBIC MPU3HAKH MOHSITHI, YCTAHABINBATH
UX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHUM HEOPTraHUYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY ISl COCTABIICHUS
dbopMysl BelleCcTB U ypaBHEHUH XHUMUYECKUX pEaKUud, CHUCTEMaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHs OTACIBHBIX HEOPTaHUYECKHUX BEHICCTB (yrapHbIi ras,
VTIEKUCIIBIA Ta3, aMMHUakK, TaméHas W3BECTh, HETall€Has W3BEeCTb, MUThEBas COJa, MUPHUT U
JpyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETICHb OKUCICHHUS XUMUYECKIX
AJIEMEHTOB B COCAMHEHUSX PA3IMUYHOIO COCTaBa, BUJI XUMUYECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAsI) B COCAUHEHUSX, TUI KPUCTAINIMYECKOW PEIIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METAJUIMYEcKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMUYECKUX COCTUHEHHUIA;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPTAHUYECKUX BEILECTB
M0 MX COCTaBY K OMpeAeNEHHOMY KIIAcCy/TpyIINe COeAUHEHUH (TIPOCThIE BEUIECTBA — METAJUIBI U
HEMETAIJIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPacKpbIBaTh CMBICT Mepuoandeckoro 3akona J[. W.
MenneneeBa W JAEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO |
MPOTHOCTUYECKYIO (PYHKIIHH;

c(OpMHUPOBAHHOCTh ~YMEHHUIl  XapaKTepU30BaThb JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 37eMeHTOB 1—4 nepuonoB [leproanueckoit cucteMbl XUMUYECKUX 3i1eMeHToB 1. M.
MeHzeneeBa, HCIONB3ys TOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIN», «IHEPreTUUYECKHUEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
coenuHeHUH o nepuoaam u rpynnam [leproaudeckoi cucTeMbl XUMHUECKUX 31eMeHToB []. Y.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB pPa3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKUMM BEIIECTBAMU C IIOMOIIbIO ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIIUIA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PHUIMPOBATH XUMHUYECKHE PEaKIUU MO0 Pa3IUYHBIM
npu3HakaM (YUCIIy W COCTaBy pEarupyrouux BEHIECTB, TEIIoBoMY 3(dekTy peakuuw,
M3MEHEHUIO CTENEHEH OKUCTICHHS 3JIEMEHTOB, OOPaTUMOCTH PEaKLMU, YHaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIATh YPaBHEHUS PEaKUUN Pa3TUYHBIX THIIOB, MOJHBIC
U COKpAalIEHHBIC YPABHCHUS PEaKIU MOHHOTO OOMEHa, YUHUTHIBAsL YCIOBUS, IPH KOTOPBIX 3TU
peaKIu UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMM NPOBOAUTH PEAKIIMH, TMOATBEPKIAIOMINE KAaYeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, pPACMO3HABATh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUHN pPACKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAaHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOTO OaaHca ATUX PeaKIvii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakluu OT
pasnUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO DPABHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jlelllarense);



c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOIECCH, JIeKAILIHEe B
OCHOBE NPOMBIIIUIEHHOTO MOJMYYEHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke C(OPMUPOBAHHOCTD
npecTaBiIeHUd 00 OOIMMX HAYyYHBIX MPUHIMIAX M SKOJOTHYECKHUX MPOOIeMax XUMHYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHCIEHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBas [J0Ji1 BELIECTBA B pacTBOpe», OOBEMHBIX OTHOILIEHUI Ta30B MPU XUMHUYECKHX
peaxIusx, Macchl BEIIeCTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIO/IAaTh MpaBUiia MOJB30BAHUS XUMUYECKOW TOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIOJHATh XMUMHYECKUH HKCIEPUMEHT
(paznmokeHue NEpOKCHIa BOAOpOAa B MPUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHUE CPEabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XHMHUYECKOW pEaKIu, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHbIC pPEaklUd Ha
cynb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIIEPUMEHTATBHBIX
3a1au o temam «Mertamisly U «Hemetamnsl») B COOTBETCTBUM C MpaBWJIAMHU TEXHUKH
0€30MacHOCTH Npu 00palIeHNH ¢ BEIIECTBAMU U J1a00PaTOPHBIM 000pYI0BAaHUEM, NPEACTABIIATh
pe3yabTaThl XUMHYECKOTO JKCIIEpUMEHTa B (popMe 3ammcu ypaBHEHHH COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUPOBATH BBIBObI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM KOMMYHHUKanuu, MHTepHEeT u
JPYTHX);

c(OpMHUPOBAHHOCTh YMEHUI COOMIOJaTh TMpaBWIa HKOJIOTHYECKU IIeIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENFHOCTH B LEJISAX COXPAHEHHS CBOETO 3JI0POBbSI U
OKpYKaroIEe NPUPOJHOK Cpellbl, OCO3HABATh OMACHOCTH BO3JECHCTBHUS HA YKHUBBIE OpPraHU3MBbI
onpeaenéHHBIX BEUIECTB, MOHMMAas cMbici nokasarens [1/IK, noscHaTh Ha nmpumepax crnocoObl
YMEHBILEHUS U PEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHMIA;

JUISL  CIEMBbIX W CHa0OBUAAIIMX OOydYaloImIUXCs: yMEHHE HCIOJIb30BaTh penbedHo-
TOUCYHYIO cucTeMy 0o0o3HaueHuit JI. bpaiins ans 3anvucu XumMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonnyectBo 4yacos
Ne HaumenoBaHue pa3iesioB u
Konrpoabnubsie IIpakTnueckue
n/n TeM MPOrpaMMBbI Bcero
padoThI padoTshI
Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHH
IIpenmeT opraHnYeCKON XUMUH.
1.1 Teopusi cTpoeHHsI OpraHUYECKHUX 3
coenuHeHuit A. M. bytneposa
Hroro no pazneny 3
Paznen 2. YraeBonopoasl
51 IIpenenpHBIEYTIEBOIOPOABI — 5
' aJKaHbI
59 HenpenenbHble yrieBogOpOIBL: 6 1
' AJIKEHBI, AJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4eCKHe yTieBOI0POIAbI 2
[TpuponHbIE HCTOYHUKH
2.4 YTIEBOJOPOAOB U UX 3 1
nepepaboTka
Hroro no pazneny 13

Pasnen 3. Kuciiopoacoaep:xamnue oprannieckue coeJuHeHNs

3.1 Crmptel. denon 3

JuekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/IbHbIE PeCypChI

bubmmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a

but6mmoreka [IOK https://academy-
content.apkpro.ru/ru/lesson/9641927f-
bbc8-44b9-b3ea-81la2be75c47a

bubmmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfh9399

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddalof

bu6mmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/99557a5e-
2221-43e0-97b8-983de535c44

but6mmoreka IIOK https://academy-



https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19f
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19f
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19f
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694

Anpneruasl. Kap6oHOBBIC

3.2 7
KUCTOThI. ClI0KHBIE PUPHI
3.3 VYrineBomsl 3
Hroro no pazneny 13

Pa3nea 4. A3oTcoaepikanue opraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Hroro mo pazneny 3

Pazaea S. BbicokoMoOJIeKYIsIPHBIECOEIUHECHUS

51 [Tnactmaccel. Kayayku.
' Bosnokna

Wroro no pazneny 2

OO011ee KOJIMYECTBO YacoB IO MIporpamme 34

content.apkpro.ru/ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/8664b319-
0ba3-4945-b076-ch72e5858b90

bubmuoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

but6mmoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

bubmmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/45b81dac-
acba-440e-99e3-14c3ba78050a



https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://academy-content.apkpro.ru/ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3ieioB u
n/n TeM MPOrpaMMbl Bcero

Pa3nen 1.TeopeTnueckneoCHOBLIXUMHH

CrtpoeHune aTOMOB.
[Iepuoanueckuii 3aKOH U

1.1 [lepuoanueckas cuctema 3
XUMHYECKUX 3eMeHToB JI. .
Menneneena

CrtpoeHue BemiecTna.

1.2 4
MHoroo06pasue BelecTB

1.3 XUMHUYECKUE PeaKIuu 6
Htoro no pazneny 13
Paznen 2. Heoprannueckasixummsi

2.1 MerTainsl 6

2.2 Hemeranmsl 9

53 CBsi3b HEOPTAHUYECKUX U )

OpPraHn4€CKuUX BCIICCTB

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE (HU(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/20b1df2e-
6ce4-435b-b6dc-5155d30a45fa

bu6mmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/a9c9a6le-
e387-4ffe-bcfb-aca9c7241b21

bu6mmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/9adf8229-
876b-4907-868e-1d43bf90855¢c

bubnmoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/a0d5bd16-
683e-4ale-8073-70c604e9c862

bubnuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/2390b83e-
a935-4c96-bd3a-25f26d9c1139

bu6mmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/c6c5af9a-
9645-4604-9834-59151d566
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https://academy-content.apkpro.ru/ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
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https://academy-content.apkpro.ru/ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/ru/lesson/c6c5af9a-9645-4604-9834-59151d566
https://academy-content.apkpro.ru/ru/lesson/c6c5af9a-9645-4604-9834-59151d566
https://academy-content.apkpro.ru/ru/lesson/c6c5af9a-9645-4604-9834-59151d566

Uroro no pazgeny

Pa3nen 3.Xumus n :Xnu3Hb

3.1 XUMHUA 1 KU3HD

Hroro no pasneny

OO1ee KOIMYECTBO YaCOB IO IPOTpaMMe

17

34

bu6mmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8a5



https://academy-content.apkpro.ru/ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a5
https://academy-content.apkpro.ru/ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a5
https://academy-content.apkpro.ru/ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a5

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/  Temaypoka
n

[IpenmeT opranndeckon
XUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYECHUE

Teopus crpoeHus
OpraHNYeCKUX COCIUHEHUHN
A. M. bytneposa, €€
OCHOBHBIE [TOJIOKEHUS

IIpencraBnenue o
KJaccuukanum
OpPraHUYeCKUX BEILIECTB.
Homenknartypa
(cuctemaruyeckas) u
TpUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHUC,
TOMOJIOTUYECKHUI pan

Mertan u 3TaH — npocTeume
MIPEICTaBUTENH aJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHE,
CBOICTBA

KoanuecTtBouacoB

Bce
ro

KonTpoabHubiepad
OTHI

IIpakTnyeckunepad
OTHI

DJIeKTPOHHBbIen (P poBbICOOPA30BATEIbHBI
epecypcsl

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/a9f3d191-5ele-4e24-
ac02-efb16fa49f6a

but6mmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/c935a58c-ab0e-4¢59-
9dcf-20517ae4b52¢e

but6mmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-
b8be-b4cb589aeadl

bubnuoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/9641927f-bbc8-44b9-
b3ea-81a2be75c47a

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-
ae98-18dc1cfb9399
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https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
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11

12

13

14

DTWIEH U IPONIIEH —
MPOCTEUIIINE MPEICTABUTEIN
aJIKCHOB

[TpakTrgeckas padora Ne 1.
«ITonmyuenue 3THIEHA U
W3y4YE€HUE €r0 CBOMCTB

Ankanuensl. bytaauen-1,3 u
MeTunOyTanueH-1,3.
[Tomyuenne CHHTETUYECKOTO
Kay4dyKa U Pe3UHBI

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHHMS,
TOMOJIOTUYECKUU DS,
AnertniieH —
MIPOCTEUIIMUIIPEICTABUTEIIbA
JIKWHOB

Pemenue 3apayu: BerancieHus
10 YPABHEHHUIO XUMHYECKON
peakuuu

ApeHbI: O€H30JT B TOJTYOJL.
TOKCMYHOCTH apeHOB

I'enernmueckast cBA3b
YTJIEBOI0OPOIOB,
MPUHAJISKAITNX K
paBJII/I‘-IHBIM KJ1accaM

[IpupoaHbie ICTOYHUKHI
YIJIEBOIOPOOB: MIPUPOAHBII
ra3 ¥ onyTHbIe He(PTIHbIE

bubmuoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/05ab5925-ba8e-499e-
840b-70b5e8db71ae

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-
9f67-7ebcdaf03cel

bu6nmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-
ae01-a983b95hb854a

bu6nmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/05c¢9a929-6741-4d7c-
84b5-009292468356

bu6nmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/7dada027-8448-418f-
b416-fbaledd4ab6d

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-
aded-c3ddal9feef4

bubnuoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/6¢919641-7956-4130-
bifd-c7e71db395d7

bubmuoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-
97b8-983de535c44d
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https://academy-content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
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https://academy-content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

15

16

17

18

19

20

21

22

23

24

ra3bl

IIpupoaHbIE HCTOYHUKHU
YIIIEBOIOPOIOB: HEPTH U
MPOAYKTHI €€ nepepaboTKu

Kontponsraaspabdora Ne 1
«YTIIeBOAOPOIBD)

[IpenenpHBIC OAHOATOMHBIE
CIIUPTHI: METAHOJ M STAHOJI.
BonoponnasicBsasb

MHoroaToMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TJIMLCPHUH

@DeHOII: CTPOCHUE MOJIEKYJIBI,
¢busnvecKre 1 XUMHYECKHIE
CBOMCTBA, IPUMEHEHNE

Anpaeruasl: GopManbaCTU U
areTanbaerun. AleTon

OAHOOCHOBHBIE Mpe/IeTbHbIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHas
[TpakTrgeckas padota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»

CreapuHoBas U 0JICMHOBAsI
KHCIIOTHI, KaK TIPEICTaBUTEIIN
BBICIIIUX KapOOHOBBIX KHCIIOT

Mbru1a Kak COJIU BBICIINX

bu6nmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-
97b8-983de535c44d

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-
8ea5-44d63cccf518

bubmuoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-
bf84-c04fa471694f

bu6mmoteka IIOK https://academy-
content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-
a8e5-d12a0bedc826

bu6nmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/649883b8-7c5f-4f16-
896e-10a2278b08f1

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/8664h319-0ba3-4945-
b076-cb7ae5858b90

bubnnoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/9834d408-386d-444a-
8de3-7efba8b98cdb

bu6nmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4dof

bubnuoreka I{OK https://academy-
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https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
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https://academy-content.apkpro.ru/ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
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KapOOHOBBIX KHUCIIOT, UX
MOIOIIlEE NEHCTBHE

CrnoxHble 3¢upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KHCJIOT.
[Muaponu3cinokHbIXdpupoB
Kupsl: runponus,
pUMEHEeHHE, OMOJIOTHYECKas
POJIb KUPOB

VrneBoasl: cocTas,
knaccudukanus. Baxueitmme
MpEeACTaBUTENH: TII0K03a,
bpykTo3a, caxaposa

Kpaxman u nemnronosa kak
MPUPOAHBIE ITOJIUMEPEI

Kontponbnas padota Ne 2
«Kucnopoaconepxaiiue
OpPraHUYECKUE COCTUHEHHS)

AMUWHBI: METHJIAMUH U
AHUJINH

AMUHOKHCIIOTBI KaK
amM(OTepHbIe OPraHUYECKUe
COCIUHEHMSI, X
OHOJIOrHYECKOE 3HAUYCHHE.
Ilentnabl

benku xak npupoaHsie
BBICOKOMOJIEKYJIAPHBIE

content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4dof

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4dof

bu6nmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4dof

bu6mmoteka IIOK https://academy-
content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-
963b-01d2e212d4d0

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/690fbb76-f94a-4{77-
bbbe-3d3ae748f716

bubmuoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/66a7bd94-2bcs-4ec7-
b7c7-ff893919d25a

bub6mmoteka IIOK https://academy-
content.apkpro.ru/ru/lesson/0c608a59-4c69-4481-
839e-9205f201b73e

bu6nmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628

bubmuoreka [{OK https://academy-
content.apkpro.ru/ru/lesson/c2f2f3d7-43d1-4873-
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COEIUHEHHNS

OCHOBHBIE TIOHSITUSI XUMUHU
33 BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN

OcCHOBHBIC METOIBI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX
coequHenuit. IlnactMaccel,

Kay4yKH, BOJIOKHA

OO111ee KOIMYECTBO YACOB IO
nporpaMme

34

ace0-78eca6009628

bu6nmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/45b81dac-acha-440e-
99e3-14c3ba78050a

bub6mmoteka IIOK https://academy-
content.apkpro.ru/ru/lesson/45b81dac-acha-440e-
99e3-14c3ba7805
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11 KUIACC

Ne KoanuyecTBOYacoB
n/  Temaypoka Bce KonTpoasHbiepa
I ro 00TBI

XUMUYECKUH 2TIEMEHT. ATOM.
DneKTpoHHas KOHPUTypaLus 1
aTOMOB

[Iepuonnueckuii 3aKOH U
[Iepronnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
Menneneena, nX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX
9JIEMEHTOB U MX COCIUHCHUIA
10 TPyMIaM U TEPHOIaM.
3HaYeHUE MePUOIUYECKOTO
3aKOHA U CHCTEMBI
XHUMHYECKHUX dIeMeHTOB JI[. 1.
MeHeneeBa B pa3BUTHH HAYKH

CrtpoeHue BemecTna.

XuMHUecKas CBs3b, €€ BUJIbI,
MEXaHHU3MbI 00pa30BaHUs 1
KOBQJICHTHOH CBSI3H.
BomoponHascssizb

BanentHoCTb.
DIIEKTPOOTPULIATETBHOCTb.

IIpakTHyeckuepa
00THBI

DJIeKTPOHHBbIeU(PPOBBICOOPA30BATEIbHBI
epecypcsl

but6mmoreka [IOK https://academy-
content.apkpro.ru/ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

but6mmoreka [IOK https://academy-
content.apkpro.ru/ru/lesson/e7d48881-055d-
49da-a49c-7375¢3d033e9

bubmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/e7d48881-055d-
49da-a49c-7375¢3d033e9

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/a9c9a61e-e387-4ffe-
bcfb-aca9c7241b21

bubmuoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/12bfc348-007f-4796-
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10

11

CreneHb OKUCIIEHUS.
BemectBa MosieKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsATHE O IUCTIEPCHBIX
cucremax. IcTHHHEIC 1
KOJIJTOUHBIE PACTBOPBI.
MaccoBas 101 BelecTBa B
pactBope

Knaccudukanus n
HOMEHKJIaTypa

HCOPraHN4YCCKUX COGI[HHGHPIﬁ.

T'eHeTnyeckast cBA3L
HEOPraHMYECKHUX BEIIECTB,
Pa3IUYHBIX KIIACCOB

Krnaccudukanus XuMHIecKux
pEeaKInii B HEOPTraHUYECKOU U
OPraHUYeCKON XUMHH. 3aKOH
COXPaHEHHUS MaCChI BEIIECTB;
3aKOH COXpaHEeHHs U
IIpEeBpalleHUsd SHEPTUU [IPU
XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiiuu.

OOpaTumbie peaxIui.
XUMHUYECKOE PABHOBECHE
[IpakTuueckas pabora Ne 1.
«BrustHIE pa3IMYHBIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOU PEaKIIuu»

DIEeKTPONUTHYECKAS

bcda-180fc6b720fe

bubmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/8ae38be6-e06f-4fae-
9729-699031091968

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/5e33bc30-805d-41fe-
bf72-860434f45f57

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/75637222-d397-
4b1a-810a-cc7bca9e8a0c

bubmuoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/0e41e568-0a2b-
4605-bb92-35d1ab69f9ba

bubmuoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/fOcb5def-307e-4575-
89d0-86041b603655

bubmmoreka IIOK https://academy-
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https://academy-content.apkpro.ru/ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/ru/lesson/237cdb54-2787-4817-8330-6e027b075645
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13

14

15

16

17

nuccormarmd. IToaarue o
BoiopoiHOM Mokasarese (PH)
pacTBopa.
PeakuunnonHorooomMeHa.
I'mpponusopraHnyeckux u
HEOPraHUYECKUXBEIIECTB

OKHUCIIUTEIIBFHO-
BOCCTaHOBUTEJIbHBIC PEAKITHH.
[TonsiTre 06 snexTponuse
pacIyIaBoB U pacTBOPOB COJIEH

Kontponbnas padota Ne 1
«TeopeTnyeckre OCHOBBI
XUMUID)

MeTaiisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMUYeCcKuX djieMeHToB 1. 1.
Meunneneesa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB.
Oo6muedu3nueckuecBonCTBaM
€TaJlJIOB

CrutaBbl METAIIIOB.
DIIEKTPOXUMHUYECKUH Psif
HaMpsHKEHUH METaJIOB

XUMHUYECKHE CBOMCTBA
BaYXKHCHIITNX METAJIIOB
(HaTpWiA, KU, KaJIBITHH,
MarHui, aJJlOMAHAN) U UX
COE€IMHEHUN

XUMHUYECKUE CBOWCTBA XpOMa,

content.apkpro.ru/ru/lesson/237cdb54-2787-
4817-8330-6e027b075645

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/8f219cef-7a8a-44d5-
b58a-b3d1b2eeh237

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/34e920c7-f570-45b1-
8c7e-b7989845da49

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/a0d5bd16-683e-4ale-
8073-70c604e9c862

Sknacchttps://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/splavy-
metallov-722431

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750

Sknacchttps://www.yaklass.ru/p/himija/11-
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19

20

21

22

23

24

MEIN U UX COCTUHECHUHN

XUMHYeCcKHie CBOMCTBA ITMHKA,
JKeJie3a M UX COSTMHEHUN

[TpakTrueckas padota Ne 2.
"Pemenue
JKCIIEPUMEHTATBHBIX 3a7a4 M0
TeMe «MeTams»"

HeMeTaJ'IJ'IBI, X ITOJIOKCHHUC B
[Tepuonuueckoit cucreme
XUMUYeCKuX dj1eMeHToB JI. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

®uU3NYECKUE CBOKCTBA
HEMETAJUI0B. AJUIOTpONuUs
HEMETAJIJIOB (Ha MpuMepe
KHCIopoa, cepsl, hochopa u
yraepoaa)

XUMHUYECKUE CBOMCTBA
raJIOTeHOB, CEPBI U UX
COCIUHEHUN

XHUMHYECKHE CBOMCTBA a30Ta,
(dbocdopa 1 UX coeTUHEHHI

XUMHYECKUE CBOUCTBA
yriepo/ia, KpEMHHUS U UX
COCTUHECHUN

klass/kharakteristika-metallov-
7200709/obshchaia-kharakteristika-metallov-iv-
viiib-grupp-7236722

Sknacchttps://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709/obshchaia-kharakteristika-metallov

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/6545ec44-34c5-43f6-
826b-a648d7d6fef7?

Sxnacchttps://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-neme

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/2390b83e-a935-
4c96-bd3a-25f26d9c1139

Sknacchttps://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-viia-gruppy-7265030

Sknacchttps://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-via-gruppy-7265029

Sxmacchttps://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy
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[IpumeneHne BaKHEUIINX
HEMETAJVIOB U UX COCIMHEHUN

O06o001enue u cucTeMaTH3aIus
3HAaHUH 110 TEME
«Hemeramnery. Beraucienus
10 YPaBHEHUSIM XUMHYECKHUX
peaKIuil 1 TepPMOXUMUYECKHE
pacuérsl

[IpakTuueckas pad6ora Ne 3.
«Pemmrenne
AKCTICPUMEHTAIIBHBIX 337124 110
teme "HemeTasmibr'»

KonTponbnas padora Ne 2 o
TemMaM «MeTaJuibl» U
«Hewmetamnby/Beepoccuiickas
MpoBepoyHas padbora

Heoprannueckue u
OpPraHUYECKHUE KUCIIOTHI.
Heoprannueckue u
OpPraHUYECKHE OCHOBAHUS

AmdoTtepHble HeOpraHUIeCKue
U OPTaHUYECKUE COETUHEHHUS.
I'enernueckas cBA3b
HEOPraHWYECKUX U
OpraHWYECKUX BELIECTB

Ponp xumun B o0ecrieueHun
9KOJIOTHYCCKOM,
SHEPreTUYECKON U MUILEBOMN

but6mmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/cfb70c37-2784-4c66-
be05-b0966dffb673

Sxmacchttps://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-Kinetika-6995740/teplovoi-
effekt-khimicheskoi-reaktcii-termokhimicheskie-
uravneniia-6964761

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/7¢19b0ba-7815-
4db3-86f4-d0ac5b740b3

Sknacchttps://www.yaklass.ru/p/vpr-11-
klass/himiya/trenirovochnye-varianty-
6930013/variant-1-6930014

bubmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/46b429e4-931c-43fb-
a2ba-be9eObbeddef

but6mmoreka [IOK https://academy-
content.apkpro.ru/ru/lesson/c6c5af9a-9645-4604-
9834-59151d566a61

Sknacchttps://www.yaklass.ru/p/himija/11-
klass/khimiia-i-zhizn-7285128/khimiia
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0e301acHOCTH, Pa3BUTHHU
MEIUIINHBI
[IpencraBnenus 06 0OmMuUX
HAyYHBIX TTPHHIIAIIAX

32
HpOMI)IIHJ'IeHHOFO HOJ'IyLIeHI/Iﬂ
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUpE BENIECTB U
MaTepHasoB

34 XuMHUs U 37J0pOBbE YEIOBEKA

O011ee KOJIMYECTBO YaCOB 110
nporpaMmme

34

bubmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/f5999557-18¢c8-4853-
83a0-588bf830407a

SIxknacchttps://www.yaklass.ru/p/himija/11-
klass/khimiia-i-zhizn-7285128/proizvodstvo-
chuguna

bubmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/b8e4d657-2cc7-
4860-8583-9f76edc8ab9f
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