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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MONOKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydeHUs, BOCIIUTAHUS M Pa3BUTHA O0y4arOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHLENTYalbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEAHEr0
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, e&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe INOoOAJbHBIX MPOOJeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMM IeJSIMH M TNPUHLIUIAMHU CpeIHEro oouiero odpazoBaHuUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUMX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHI, 3aKOHOB U TEOPUN XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECCTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETUUYECKHI MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYECCKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsi TOMOJHEHUsI 3HAHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUMN MEXIy HOBBIMHU (akTaMH M TEOPETHMUECKUMHU MPEANOChUTKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX IS TPUOOpPETEHHs] OMbITa TMPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHe cpemHero obOmero oOpa3oBaHHs, TPH  ONPEICICHHH  COJEPKATEIbHON
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIOYEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBICHUH, HIMEIOIIHUX MECTO B MIPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeJe U 3a7a4 U3y4eHHUs MpeaMeTa B
mporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUs] 3HAHUM M MPUMEHEHHUS WX B PEATHHOM JKU3HU YISl PEIICHUS
MPAKTUYECKUX 3a7au.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K €aMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATIBHOE 3HAYEHUE /I PA3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHUS MPOOIIeM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BaHUS, IIONOJHEHNS SHEPreTUYECKUX PECYpPCOB M COXPAaHEHUs IMPHUPOJHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYallUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHMuYecKoil XUMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUYCHUE B IOJIYYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: Opranudeckux coequHennii A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukanum — opraHudeckux — BemiectB.  HomeHkmartypa
OpPraHMYeCKHUX COEJIMHEHHHM (CHUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEUIIMX
IpeJICTaBUTENIeN KJIAaCCOB OPraHUYECKHUX BEIIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3Y4YEHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMM Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuU (MJIaBjIeHHEe, OOyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOpEHUS), HAXOXKACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MpOCTEeHIIne
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHME CBOMCTBA (peakiuu TUIAPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPaTalluK, OKUCIIEHUS U MIOJIMMEPHU3ALNN ), TIOIyYEHUE U IPUMEHEHUE.

Ankanuensl: Oyramumen-1,3 u meTwiOyraaueH-1,3: CTpoeHHe, BaXKHEHITHE XUMHYCCKHE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psii. AlETuieH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XMMUYECKHUE CBOIMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHMUS. M HUTPOBAHMS), MOJIYYEHME M IpPUMEHEHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBsA3b MEXIYy YIUVIEBOJOPOJAMHU,
MIPUHAICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKH YTIeBOAOPOAOB. [IpuponHblii Ta3 U MONyTHBIE HE(TSHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HedTH, UX MPUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToab», MoienupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUIICHA U U3YUEHUE €TI0 CBOMCTB.

Pacuérnble 3anaum.

Bobluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEaklUUd MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHHUE, (U3HYECKHUE U
XUMHYECKHE CBOWCTBA (peakiUu C aKTUBHBIMH METaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BoopoiHbie CBA3M MEXy MOJIEKYJIaMU COUPTOB. JelicTBMEe MeTaHoIa U 3TaHOJa
Ha OpPraHu3M YeJIOBEeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHYECKHE CBOMCTBA (B3aMMO/ICHUCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAs PeaKkius Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. [IpumMeHeHHWe TiuIlepuHa U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (QU3NYecCKHe U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAaHOBJICHHS, KadeCTBEHHBIE pEaKIUu),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKHE CBOICTBA (CBOMCTBA, O0OIIMe I KJlacca KUCIIOT, peaKIusl
sTepuduKanmu), mnoaydyeHue U npumeHeHue. CreapuHOBas U OJIEMHOBas KHUCJIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOILIEE JICVCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeneHnne xxupoB. bruonorudeckas poiib )KAPOB.

YrieBonbl: cocTaB, Kiaccuukaiuys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEUIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3ammopencTBue ¢ ruapokcuoM Mmeau(ll), okucieHne amMMHMaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJAEHHE B TMPUPOJIE,
npuMeHeHue, onosornueckas poib. orocunTes. PPyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpOJIN3, KadeCTBEHHAs PEaKIHs C HOIO0M).



OKCrepUMEHTAIbHBIE METOAbl W3Y4YeHMs] BEIIECTB U MX MPEBpalleHHil: MpOBEACHUE,
HaOJIIOZIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadeCTBEHHBIC
peaKIMyi OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHoja okcuaoM wmeau(ll)), mMHOroaTroMHBIX
criupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIHYECTBA
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcozepikale OpraHn4eckiue CoeTMHEHUS.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha NpuMepe INMLKHA). buonorumueckoe 3HaueHue
aMHHOKUCIOT. [lenrTuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTuyHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OETKOB: TUIPONM3, ICHATYypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepruMEeHTabHBIE METOJbl M3YYEHHUS BEUIECTB M HMX IpEBpallCHUil: HaOIroAeHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanusi OENKOB MNpH HarpeBaHWU, IIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHHI: MOHOMEDp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3AIUH, CpPeaHss MoyeKynasipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEpHU3AIIHs U MOJIUKOHICHCAIIHSL.

DKcrepuMeHTATbHBIE METOJIbl M3YYEHHUsSI BEUIECTB M WX MPEBPALICHHUN: 03HAKOMIICHHE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€i Npu M3ydeHUH opranumdeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCSI Yepe3 HCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
TIOHATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOue ecTecTBEeHHO-HAy4YHbIE TOHSATHS: SBJIEHHE, Hay4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCUpUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
IKCIIEPUMEHT, MOJICTTPOBAHHE.

dwusmka: Matepus, YHEPTUs, Macca, aTOM, HIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUH YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BElleCTBa, (PU3MUECKUe BETUYMHBI U €AMHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (ONKU, YIIIeBOIbI, KHUPbI, PepMEHTHI).

['eorpadus: MuHepalibl, TOpHbIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHOoOrHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBa,
JIEKApCTBEHHBIE H KOCMETHYECKHE MPETapaThl, MaTepUaITbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC



OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XMMHH

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTHyecKre YpOBHHU, MOIYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLUsi aTOMOB.

[lepuonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sneMeHtoB [ U.
MenpeneeBa. CBs3p nepuoOaUYecKOro 3akoHa U Ilepuonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U IepruoaaM. 3HauyeHUEe EPUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

CrtpoeHue BellecTBa. XUMHUYECKas CBS3b. BuUIbl XUMHUYECKOW CBsI3U (KOBaJICHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHHsl KOBaJEHTHOMU
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U @aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILECTBA B paCTBOPE.

Knaccugpukanuss HeopraHmdeckKMx coequHeHHWH. HowmeHkiaTtypa HEOpraHWYeCKHX
BEUIECTB. ['eHeTHYecKas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKALUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHUYECKHX pPEaKIUi B HEOPraHUYeCKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS! MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IMyHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecHe. (DakTOpbl, BIUSIOIMIME HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUsI BEIIECTB M UX MPEBpPALICHUN: JEMOHCTpalus
tabmuiy «llepuoguyeckas cucrema xumuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJII0JAeHHEe U ONHCAaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lioKeHHE MEPOKCHAAa BOJOPOJa B MPUCYTCTBUM KaTalll3aTropa,
ONpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MpOoBe/leHUE MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIXx (AKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKIUI.

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHUSAM XUMHUYECKUX PEAKIIMI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MacCOBast A0S BEILIECTBAY.

Heopranuveckast xumust



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMsS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJUTOTPOMHS HEMETAJIOB (Ha IpUMepe KUCIOPoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAIIUX KUCTIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauoB. CIUlaBbl METAIIOB. DJIEKTPOXMMHUYECKUN DSl HANPSOIKCHUN
METaJIJIOB.

XWMHYECKUE CBOWMCTBA BAXKHEHUINIUX METAJIOB (HATPUH, KaJWi, KajdbIMHd, MAarHUMH,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEIIECTB M HMX NPEBPAIICHUA: HU3YYCHHUE
KOJUIGKIIMM «MeTauibl M CIUIaBbl», 00pas3loB HEMETA/UIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeHCTBUE THUAPOKCHIA ATIOMUHMS C PACTBOPAMU KHCJIOT M IIEIOYEeH, KaueCTBEHHbBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMHM BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBON 0€3011acHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX TMPOMBIIUICHHOTO MOJYYEeHUS
BaXKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XUMHS U 3JI0POBBE YEJIOBEKAa: MPAaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuia 6€30MacHOT0 MCIOIB30BaHUS MPEMapaToB OBITOBOM XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 xmacce ocymiecTBIseTCs Yepe3 MCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAyYHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHanms, CHUHTE3,  Kiaccu(uKaius, NEePUOJANYHOCTh,  HAOJIOZEHHME,  JKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTD.



buonorus: knerka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJulyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, NUILEBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MMPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTe€pHalIOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHero o0IIero o0pa3oBaHus SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHHE O0YYaIOUIMMMCA POCCUHCKOM TpakIaHCKONH HAESHTUYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIIBHOCTH B COOTBETCTBHM C T'YMAaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYEeCTBEHHOMN
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUs, STUUECKOTO IOBEJCHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSICh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HENpUATHS BPEAHBIX HPUBBbIUEK (YHOTpEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEIIEHUU MPAKTUYECKUX 3a/Jad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEeIIPUHUMAaEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CHIOCOOHOCTH U YMEHH I aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNHIIEeBOM U HKOJIOTMYECKOH 0e30macHOCTH, B Pa3BUTHU MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKUE 3HAHUS [Vl pelleHHs polieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OOYHAIOMIMXCSA MEXAUCHUIIIIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SIBIECHUE, MPOLECC, CUCTEMa, HAY4YHbIH (aKT, MPHUHIIMNI, TMIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJIEHWE YHUBEPCATBHBIMUA yUeOHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEeeNATh LENN NeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH UX JOCTHUKCHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHUH ¥ yCTaHABIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIC, JEIAYKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEIN, TPE0OPa30BBIBATH MOCIbHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI) HJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIs BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XMMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyTUPOBaHHBIE BOIPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOIOJATh 32 XOJOM IIpOLecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJep)KaHus, CIpaBouyHble TocoOusi, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpOopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHS YUeOHbIX 3aJ1au ONpeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKTa M (HOPMYJIHUPOBATh BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO ITO3HABATENIbHYIO JESTEIBHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YYETOM IMOJyYeHHs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB YMCHHfI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOH?ITI/Ifl, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€éHHON) (popMysT opraHMuecKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATh MPUHAIJICKHOCTE U3YUYCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACTHHBIX OPraHUYECKHX BEIIEeCTB (ITHIICH, MPOMHIIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACNATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeniecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOI'O
MO3HAHMS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYISCKUX OTBITOB,;

c(OpMUPOBAHHOCTh YMEHUH TIIAHUPOBATH U BBIMOIHATh XMMHUYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMH OpPraHWYECKHX BEIICCTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWU, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABHJIAMH TEXHHKH 0€30MaCHOCTH
npu OOpallleHuU C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(HOPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IESIX COXPAHCHHSI CBOETO 3JIOPOBBS W
OKpPYKAroIIel MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu XxumMudeckux Gpopmyi.

11 KUIIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHHS Kypca «OOm@as W HEOpraHHYecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIOMICH ECTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHUM SIBJICHUN MNPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHus] NPaKTHYECKHX 3afad M JKOJOrMYeCKH OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpeae;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HOHATHS (XMMUYCCKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, OJEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XHMHYECKas CBs3b (KOBAJIEGHTHAs, WOHHAs, METaJNIMUecKas, BOAOpPOIHAs),
KpUCTANTMYECKas  pemeérTKa, TUIBI XUMHYECKHUX  pEaKIHid, pacTBOp, AIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XMMHYECKOW  peakluH, XHUMHUYECKOe paBHOBECHE); TEOPHH M  3aKOHBI  (TEOpHUs
JNIEKTPOJIUTUYECKOW AMCCONManuK, nepuoandeckuii 3akoH J[. M. MenzeneeBa, 3akoH
COXpPaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS PHEPTUU NPU XUMHYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHWUS,
Jexale B OCHOBE IIOHMMaHUS TPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX SIBICHHI,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U O€301MacCHOM HCIOJIb30BAHUU
BOXHEHIIINX HEOPTAHWYECKHUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbBIE MPU3HAKH MOHITHH, YCTaHABINBAThH
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONMHCAHUM HEOPTaHUYECKUX
BEIIIECTB U UX MpEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI) CHUMBOJHKY ISl COCTaBIICHUS
GopMyT BemIeCTB W ypaBHEHHH XWMHUYECKHX pPEaKIUH, CHUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblid ras,
YIJIEKUCTBIA Ta3, aMMUak, raméHas M3BecTh, HETraléHas W3BECTb, NMUThEBas COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTD U CTETIEHb OKUCIICHHUSI XUMHYECKIX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABA, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKOW PEIIETKH KOHKPETHOIO
BelIeCTBa (aTOMHas, MOJICKYJSApHas, WOHHAs, METaJUIMYecKas), XapakKTep Cpeabl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIEeCTBA — METAJLIBI U
HEMETaJUTBbI, OKCHIbI, OCHOBAHUS, KHCIIOTBI, aM(OTEpHBIE TUIAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoamdeckoro 3akona [J[. U.
MennieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (QYHKIINY;



COPMHPOBAHHOCTE ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUeCKuX 3emeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMHUYECKUX 3JIEMEHTOB U HX
COEeIMHEHUH 10 nepuoaam u rpynnam llepuoandeckoil cucrembl XuMuueckux anemenTos 1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYyILECTBOBAaHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKHMMH BEIIECTBAMU C IIOMOIIBIK YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH pEaKIMH, yJacTUIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH MNPOBOAUTH PEAKLUH, MOJITBEPXKJAOLINE KadeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI AEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3neiicteus (npunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/JICTBA,

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOro 3(PdeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KEe MpaBUiia OOPAIEHUsI C BEIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amau o TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C MPaBHJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOopMyITUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/IEHUA B OBITY M TPYAOBOH [EATENbHOCTH B IENSAX COXPAHEHHUS CBOETO 30POBBS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEAHOTO BO3ACICTBUS Ha OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONIb30BaTh peibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.
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Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYeCKOH XUMUH
IIpenMeT opraHndeckod XUMHHU. Teopust CTpOeHUS https://academy-
1.1 o praimecfnx SN — M 5 pne Oga 3 content.apkpro.ru/lesson/a9f3d191-
P A - VL DYHICp 5ele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 3
Paznea 2. Yruesogopoasl
https://academy-
2.1 I[IpenenbHbIE YIIEBOAOPOIBI — ANKAHBI 2 content.apkpro.ru/lesson/726ee099-
e1a9-410f-b8be-b4ch589aeadl
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Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
https://academy-
3.1 Cruptel. @enon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f
39 Anpreruasl. KapooHnoBsie KUCTOTHI. CII0XKHBIE 7 1 https://academy-
' 3pUpHI content.apkpro.ru/lesson/8664b319-
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https://academy-
4.1 AMUHBL. AMHUHOKHUCIIOTEIL. benku 3 content.apkpro.ru/lesson/0c608a59-
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Hroro no pazneny 2
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https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe H[%aKanecmae 06PA30BATEIBLHBIE
padoTbI padoTbI pecypeb
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuoauueckas cucTeMa XUMHUECKHX 3 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 Crpoenne emectsa. Mioroobpasue 4 https://lesson.edu.ru/04/10
BEILIECTB
1.3 XUMUYECKUE PEaKIIUH 6 1 1 https://lesson.edu.ru/04/10
Htoro o pazaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merastibt 6 1 https://lesson.edu.ru/04/10
2.2 Hemeramibl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTAHNUYECKUX 5 https:/lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazaeny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XUMUS U )KU3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tewa ypoka Beer  Konrp. Hpaxr. H3yueHHusi  o0pa3oBaTe/ibHbIE Pecypchl
0 padoThI padoTshI
IIpenqMeTr opranuyeckoi XUMHUH, €& hitps://academy-

1 e P ’ 1 content.apkpro.ru/lesson/a9f3d191-
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE Eele-de24-ac02-efb16fad9f6a
Teopust CTpOCHUS OPraHUUECKUX https://academy-

2 coenuHenuit A. M. Bytieposa, eé 1 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIE ITOJIOKEHHSI ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o knaccudukanum

3 opraHnueckux Bemiects. Homenkiarypa 1
(cucremaTtnyeckasi) U TPUBHAIbHBIC
HA3BaHUS OPraHUYECKHX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHUE hitps://academy-

4 FOMOJ‘IOF.I/ILIGCKI/II\/'I - ’ 1 content.apkpro.ru/lesson/258ddc06-

P ec23-473c-h3d7-ed82fcaddd02
MeraH 1 3TaH — npocTenIne hitps://academy-

5 1 content.apkpro.ru/lesson/726ee099-
MPpCACTABUTCIIH ATTKAHOB e1a9-410f-b8be-b4cb589aeadl

https://academy-

6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
OTUIIEH U IPONUIIEH — MPOCTeHIIne https://academy-

7 1 content.apkpro.ru/lesson/258ddc06-
FPCHCTABHTCIIN aitieetion ec23-473c-b3d7-ed82fcaddd02
[MpakTtuyeckas pabora Ne 1. https://academy-

8 «[Tomyuenue sTuIeHa U U3yYEHHE €TO 1 1 content.apkpro.ru/lesson/53cd2379-
CBOICTBY 2a45-43b1-9f67-7ebcdaf03ce0

9 Anxanuensl. byranuen-1,3 u 1 https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10

MetunoyraaueH-1,3. [lonydyenue
CUHTETHYECKOTO KayuyyKa ¥ PEe3HHBI
AJIKUHBI: COCTaB M OCOOEHHOCTHU
CTPOEHHS, TOMOJIOTHYECKHM Psi.

10 AnieTuren — npocTefimii https://lesson.edu.ru/04/10
l'IpC,I[CT ABUTCJIIb AJIKUHOB
BBI‘-II/ICJICHI/ISI 110 ypaBHeHI/IIO https;//academv-
11 UMIECKOM DAL content.apkpro.ru/lesson/7dada027-
peaxt 8448-418f-b416-fhaledd4ab6d
Apenbl: 6eH30J1 U TOJIyoJI. TOKCUYHOCTD https://academy-
12 ADCHOR content.apkpro.ru/lesson/d86d7d00-
p d5b4-491d-aded-c3ddal9feefs
I'eHeTnUEeCKasa CBA3b er'IeBO,I[OpO,HOB, .
13 HPUHAIGKAILIIX K pAsTIHHbIM KIacean ttps://lesson.edu.ru/04/10
[IpupoaHbIE UCTOUHUKHT
YIIJIEBOAOPOAOB: MPUPOAHBIN a3 U .
14 HOMyTHbIC HedyTAHBIE Fa3b, HoTh I ttps://lesson.edu.ru/04/10
IPOAYKTHI €€ repepadoTKU
[IpupoHbIE HCTOYHHUKHU
YIIIEBOJOPOAOB: IIPUPOAHBIN ra3 U )
15 HOMyTHbIE Hed TAHBIE ra3bL, HehTh I ttps://lesson.edu.ru/04/10
HOPOAYKTHI €€ nepepaboTKH
16 Komponshas padora o pastery https://lesson.edu.ru/04/10
Hpel[eJ'ILHLIe OJHOATOMHBIC CHI/IpTBIZ httDS://academV-
17 METAHOI 1 5TaHoT. BOXOPOHAS CBA3H content.apkpro.ru/lesson/5439¢c18b-
' p 7440-4b6f-bf84-c04fad71694f
MHOFO&TOMHLIC CHI/IpTBIZ https://academv-
18 Y TUTCHEIKONE 1 TIHLEDIE content.apkpro.ru/lesson/5439¢18b-
JICHITHKOIb M TITULED 7440-4b6f-bf84-c04fad71694f
19 @DeHoJI: CTPOCHUE MOJIEKYJIBI, https://academy-

¢duznyecKkue 1 XuMHUYeCcKHe CBOMCTBA,

content.apkpro.ru/lesson/649883h8-



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

IIPUMCHCHHUEC

7¢5f-4116-896e-10a2278b08f1

Anpaeruapl: GopManbaeru u

https://academy-

20 ALICTANEICTHL, ALCTOH content.apkpro.ru/lesson/8664b319-
) Oba3-4945-b076-cb7ae5858b90
OHOOCHOBHEIE ITPE/ICITbHBIE https://academy-

21 KapOOHOBBIC KUCIIOTBI: MypaBbUHAS U content.apkpro.ru/lesson/b4feaa04-

yKCyCHast 3438-4b57-a3ec-ba0fofe63c0d
o https://academy-

22 Hpairirieckas paGf) ra Ne 2. «Cpolictsa content.apkpro.ru/lesson/9834d408-
PACTEOP YIKCYCHOM RUCHOTED 386d-444a-8de3-7efbagb98cdb
CreapvHOBas ¥ OJIEMHOBAsI KUCIIOTHI,

23 KaK MMPEICTABUTEIIH BBICIIHX https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT

24 Meuia kak conn BRICIIIHX KapOOHOBBIX https://lesson.edu.ru/04/10
KHUCJIOT, X MOIOILEE JIEHCTBHIE
CrnoxHble 3(QUpPBI KaK MPOU3BOTHBIC https://academy-

25 KapOOHOBBIX KUCIIOT. ['uaposu3 content.apkpro.ru/lesson/71ac43f2-
CIIOXKHBIX 2(pUpOB a0d4-4945-a0eb-1e59cd5f4d9f
JKupsbl: ruaponus, npuMeHeHne https://academy-

26 6HOHO£H%CKM ;)m. KIDOB ’ content.apkpro.ru/lesson/71ac43f2-

P P a0d4-4945-a0eb-1e59cd5f4dof
YTIeBobl: COCTaB, KiacCH(HUKAIIUS. https://academy-

27 BaxkHueiinie npecTaBuTeNN: TIII0K03a, content.apkpro.ru/lesson/709ce43a-
dpykTo3a, caxaposa deb6-4281-963b-01d2e212d4d0

28 Kpaxman i 1e11i0103a Kax npHpOIHEIe https://lesson.edu.ru/04/10
MTOJINMEPBI
KourposnsHas pabora o paszueiny

29 «Kucnopoacoaepxaiiye opraHuIecKue https://lesson.edu.ru/04/10
COEIMHEHUSD)

https://academy-
30 AMUPHBI: METHJIAMHH M aHUITH content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e
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AMUHOKHUCIOTHI Kak aM(pOoTepHbIe

https://academy-

31 OpPraHUYECKHUE COCTUHEHUS, UX 1 content.apkpro.ru/lesson/c2f2f3d7-
ouosiornyeckoe 3HaueHue. [lernrumst 43d1-4873-ace0-78ecab6009628
benku kak mpupoaHbIe https://academy-

32 BEICOKOMOJICKYADHbIE COCTHHEHHS 1 content.apkpro.ru/lesson/c2f2f3d7-

43d1-4873-ace0-78eca6009628

33 OCHOBHBIC IOHATHS XHMHH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
OCHOBHBIC METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COSAMHEHHI. 1 https://lesson.edu.ru/04/10
[IimacTmacchl, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
n/n Tema ypoka Bcero Konp. Hpaxr. fllsyqennﬂ oﬁ;)baI;OBaTeﬂLHme
padoThI padoTshI pecypes

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 https:/lesson.edu.ru/04/1
KOH(UTypanus aTOMOB
[Iepnoanueckuii 3axoH u [lepuoanueckas cucrema

2 xumudeckux snemenTos JI. Y. Menneneesa, ux 1 https://lesson.edu.ru/04/10
CBSI3b C COBPEMEHHOM TEOPUEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUYECKUX
3JIEMEHTOB U X COCIUHEHHH 10 TpyInaM 1

3 neproaM. 3Ha4eHUE MePUOAMISCKOT0 3aKOHA 1 1 https://lesson.edu.ru/04/10
cucTtemMbl XumMuyeckux 3yeMeHToB .M. Menneneesa
B Pa3BUTUU HAYKU
Crpoenue BeriecTBa. XUMUYECKasi CBSI3b, €€ BUIBI;

4 MeXaHU3MbI 00pPa30BaHUs] KOBAJICHTHOM CBSI3H. 1 https://lesson.edu.ru/04/10
Bonopoanas cBs3b
BanentHocts. DnexkTpoorpunatesibHOCTh. CTeneHb

5 oKHciieHus. BelecTBa MOJEKYISIPHOTO U 1 https://lesson.edu.ru/04/10
HEMOJIEKYJISIPHOTO CTPOEHHUS
[TonsiTHE O MUCTIEpCHBIX cHcTeMaxX. VIcTHHHBIE U

6 KOJIJIOMIHBIE pacTBOPBI. MaccoBast 10J1s1 BEIECTBA B 1 https://lesson.edu.ru/04/10
pacTBope
Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX

7 coeauHenui. ['eHeTHYECKas CBSI3b HEOPTaHMYECKUX 1 https://lesson.edu.ru/04/10
BEIIIECTB, Pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMHUeCKUX peakinii B

8 HEOPraHWYECKON U OpPraHU4eCKON XUMHH. 3aKOH 1 https://lesson.edu.ru/04/10

COXPAaHCHUA MACChI BCHICCTB; 3dKOH COXPAaHCHUA U
MMPEBpAIICHUA SHEPTHUU ITPU XUMHUYCCKUX PCAKIIHUAX



https://lesson.edu.ru/04/1
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

10

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuueckas padora Ne 1. «BiausiHue pa3TuvHBIX
(hakTOpOB HA CKOPOCTh XMMHUECKON PEaKIIHI»

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

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

11

12

13

DnekTpoauTuueckas aucconuanus. [lonstue o
BOZIOpoAHOM Moka3zatene (PH) pactBopa. Peakuuu
HMOHHOTO 0OOMeHa. ['uaponu3 opraHuueckux 1
HCOPTaHUYCCKUX BCIICCTB
OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITUH.
[TonsiTrie 06 AMEKTPOIIM3E PACIIIABOB U PAaCTBOPOB
coJseit

KonTpomnpHas padota no pazueny «Teopernyeckue
OCHOBBI XUMHUU

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

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

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

14

Mertauibl, ux nosnoxenue B [leprnoanueckoit
cucreMe xuMuueckux 3jaemMeHToB /1. 1. Menaeneena
¥ 0COOCHHOCTH CTpOeHUst aToMOB. OO01THEe
(bu3HYEeCKre CBONCTBA METAJLIIOB

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

15

16

17

CrnaBbel METAIIOB. DJIEKTPOXUMHUYECKUH P
HaIpsDKEHUN METaJNIOB

XUMHYeCKHe CBOMCTBA BaKHEUIIINX METAJIJIOB
(HaTpuil, Kanui, KanbIUii, MarHUN, ATFOMUHHIA) U
UX COeIMHEHUH

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COE€IUHEHUI

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

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

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

18

19

20

21

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COeTMHEHNN

[IpakTuueckas padora Ne 2. "Pemienne
SKCHEPUMEHTAIBHBIX 3aa4 1o Teme «Mertamisn"
Hewmeramnsl, ux nonoxenue B [leproanueckoin
cucreMe xuMuueckux 3jaemMeHToB /. M. MenaeneeBa
1 0COOEHHOCTH CTPOEHUSI aTOMOB

®u3nyecKue CBOMCTBA HEMETAIUIOB. AJUIOTPOIIHS

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

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

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

https://lesson.edu.ru/04/10
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HEMETaJJIOB (Ha IpUMepe KUCIOPOa, CEpHl,
docdopa u yriaepona)
XHUMHUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI U UX

22 N 1 https://lesson.edu.ru/04/10
COCJIMHECHU I

23 XUMIIECKIE CBOHCTBA a30Ta, hocodpa i 1x 1 https://lesson.edu.ru/04/10
COCMHEHU I

24 XHMquCKI/ie CBOMCTBA YIJIepO/ia, KPEMHHUSI U UX 1 https://lesson.edu.ru/04/10
COCJIMHCHU I

25 Hpuvenenie BKHCHIINX HEMETANIOB H HX 1 https://lesson.edu.ru/04/10
COCIMHCHUI
O0o001IeHHEe ¥ CUCTeMAaTU3aIs 3HAHUH 110 TeMe

26 «Hemerauibly. BeruucieHus 1o ypaBHEHUSAM 1 https://lesson.edu.ru/04/10
XUMHYECKHX PEAKIIUH U TEPMOXUMHUECKUE PACUETHI

27 [TpakTuueckas padota Ne 3. «Pemenue 1
AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Hemetamnb"y

28 KonTponbsHast padota o temam «MeTauibi» U 1 https://lesson.edu.ru/04/10
«Hemeraiuib»

29 Heopranudeckue u OpraHn4ecKHe KUCIOTHI. 1 https://lesson.edu.ru/04/10
Heopranudeckue u opraHndeckre OCHOBAHUS
AM@oTepHbIe HEOpraHMYECKHE U OpraHUYeCcKue

30 coearHeHus. ['eHeTHYecKas CBsI3b HEOPraHMUECKUX 1 https://lesson.edu.ru/04/10
U OPraHHYECKUX BEIIECTB
Posib xuMuu B 00ecrieueHuH SKOJIOTHIECKOH,

31 YHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHH MEIUIIUHBI

30 [IpencraBnenust 00 o0OIMX HayHHBIX PHHIHIIAX 1 https://lesson.edu.ru/04/10
MPOMBIIIJICHHOTO MTOJTYYEHHS BAXXHEHIITHX BEIIECTB

33 YenoBek B MUpE BELIECTB M MAaTEPUAIIOB 1 https://lesson.edu.ru/04/10

34 XuMHUs U 30POBBE UEITOBEKa 1 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., Octpoymon U.T'., CiagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBemenne»,2021 r
Xumus, 11 xnace/ I'abpuensa O.C., Octpoymon U.T'., CiagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBemenue»,2021r.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Xumus(6a30BbIiypoBeHb ). Peanu3zanust 00pa3oBaHus: METOIUICCKOE TIOCOOUE IS YUUTEIS /
Kasepuna A. A., [Inuyruna I'.B.; nox pexn.I'. B. Ilnuyrunoit. M. : ®I'BHY «MuctutyT
cTpareruu pa3Butusa oopazoBanust PAO», 2022 81 c.:u.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/






		2024-03-29T15:08:49+0800
	Нестеренко Любовь Анатольевна




