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MHNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbpHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannn,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi dDexepainuu, pealn3yrOIMUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeloBeKa, a TakKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEZENieHbl B IMpOrpaMMe IO XHMHUH C Y4ETOM CHENM(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0cOOYIO0 POJib B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYy’KaroIllleM MHUpPE KaK O €IMHCTBE MPUPObI U YeIOBeKa, KOTOpoe (HopMHUpYyeTCs B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacThbI0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHUecKoi, MUIIEBOH, SKOJIOTMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHOW CUCTEMbI 3HAHHUM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpPMHUpPOBAHA B MPOTPAMME 10 XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/a K H3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOECHHUS OPraHWYECKUX COCAUHEHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHndecKol XWMHH IOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOoM 3peHHUs B MpeaMere «XuUMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYECKask XUMHU» OOYYAIOIIUMCS MPEIOCTABIISICTCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TIPUKIAJAHOW XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT TMOHHMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeaMera « XUMUS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO Ha ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTuke npenogaBaHusi XMMHH KaK Ha YpOBHE OCHOBHOT'O 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaIMLUMOHHO TMpu3HAETCS (QOPMUPOBAHME OCHOB XUMHUYECKOM HayKu Kak o0nactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISAMH H3y4eHHUS IpeaMera «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO - Hay4YHOH KapTHHBI MHpA, B OCHOBE KOTOPOIl JieXKaT KIIFOUEBbIE MOHATHS,
¢dbyHaaMeHTanbHbBIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKA HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX IIJIsl MIPHOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIIEPUMEHTa, COONIOJIEHHEM IMpaBHi 0e30IacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
mporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cUCTeMe cpenHero obmero ooOpazoBaHusi. CerogHs B NpPENOJaBaHUU XUMHUU B OOJbIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajanTanus OOy4YaloIIMXCS K  YCJIOBUSM JUHAMUYHO  DPa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHHe Yy O0OYyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
NEeSTeNIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JI OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUEe U pa3BUTHE Y O0YUYAIOUINXCS ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarolmuxcsi yOeKIEHHOCTH B T'yYMaHHUCTHUYECKOW HaIpPaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKE€ MPUOOPETEHHsI OIbITa UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl PUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPEeAMETHON 001aCTH «ECTECTBEHHO - HAyUHBIE ITPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 knacce — 34 yvaca (1 gac B Hepemwo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COILEPKXAHUE OBYYEHMUSI.
10 KIIACC. OPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequnennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (DOPMYINIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYecKHx  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUI (cucreMaruyeckas) M TpPUBHAJIbHBICE HAa3BaHUS BaKHEUIIMX
IIpEJICTaBUTEINIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAONIOJCHHE U ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPTaHUYECKHUX BEILECTB IIPH HAarpeBaHUH (TUIaBIeHUE, O0YTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psAx. MeraH M 3TaH — mNpocTeiime
MPEJCTABUTENIN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOMCTBA (peakiuu 3aMelIeHUs U
TOpEHUs ), HAXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATAIIMH, OKUCIICHUS U TIOJMMEPHU3allin ), OTYyYeHHE U TPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraauweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUU psA. ALETUIICH —
MPOCTEHINNI MPECTaBUTENh aJTKUHOB: COCTaB, CTpOeHHUE, (PU3NYECKUE U XUMUYECKUE CBONCTBA
(peakuuu rUIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUApATALlMK, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMCTBa (peaxiiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE W TpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3INYHbIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TMEPEeroHKa, KPEeKUHT
(TepMHUUECKHM, KaTaTUTHYECKUi), nupoau3. [IpoaykTel nepepadboTku He(TH, UX TPUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKThI €ro nepepadboTKu.

OKCIEpUMEHTAIbHbIE METO/Abl M3YUYEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTe» u «YTombpy», MoieanpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEIECHNE NPAKTUYECKOW pPaloThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa pEeakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme opranndeckue coeMHEHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKUE U
XUMHYECKHE CBOWCTBA (peakUuu C aKTHUBHBIMH METaJlJIaMH, T'aJOT€HOBOJOPOJIaMU, TOPEHUE),




npuMeHeHrue. BogopoaHeie cBsI3u Mexay MoJIeKyJaMHu cUpToB. JlelicTBUe MeTaHoJa U dTaHOoJa
Ha OpraHu3M YeJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. JTUJICHTINKONb W TJIMIEPUH: CTPOCHHE, (U3WYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAIJIaMH, KAUeCTBEHHAs peaklius Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opranu3Mm uesnoBeka. [IpumMeHeHue TiaullepuHa U
STUJICHTJIUKOJISL.

@DeHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKUE U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaerunpl U kemouwvl. DopManbAeruj, aueTaIbIETH]: CTpPOEHUE, (QU3NYEeCcKHue Hu
XMMUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS M BOCCTAHOBIICHUS, KaYECTBEHHBIC PEAKIIHMH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHAsi U YKCYCHasl KHCIIOTHI:
cTpoeHue, pu3ndecKre 1 XUMUYeCKUe CBOMCTBA (CBOICTBa, OOIIME ISl Kiacca KUCIIOT, peakius
sTepuduKanmm), ToNydyeHue U npuMmeHeHue. CTeapwHOBas M OJICMHOBAs KHUCIOTHI Kak
MPEJICTABUTENIA BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

CrnosxHble 2Gupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YTneBobl: cOCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapuipl). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOCHHS MOJEKYJbl, (U3HUECKHEe M XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucieHme amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAEHHE B IPUPOJIE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemono3a kak npupoaHbie moaumepbl. CTpoeHne Kpaxmalia U LEJUTIONIO3bI.
Ou3nyecKkue U XUMUYECKHE CBOMCTBA KpaxMaia (THIPOIn3, KaYeCTBEHHAs PEaKIus C HOAO0M).

DKCIEpUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB W HX IMPEBpAIICHUI: MPOBEICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHHE CIHUPTOB, KAuyeCTBEHHbBIE
pEaKkIuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE HTaHoia okcugoMm meau(ll)), MHOTrOaTOMHBIX
CIUpTOB (B3auMojelicTBUE TinlepuHa ¢ ruapokcuaoM Meau(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeodpa(l) u ruapoxcumom wmenu(ll), B3aumonelicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3anaumn.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa peaklUuu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMHMHOKHUCIOTBHI Kak aMdoTepHble opraHuyeckue coeauHeHus. Dusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMiKHA). buonormdeckoe 3HaueHue
aMUHOKHCIOT. [lenTuasl.

benku kak mpupoaHbIE BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuuHas, BTOpuYHas U
TpeTU4yHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJIKOB: TUAPOJIN3, HeHATypauus,
KaueCTBEHHBIC PEaKIINK Ha OEJKHU.

DKCTepUMEHTAIbHBIE METOJIbI U3YUEHHUs BEIIECTB M WX MpeBpalleHHil: HAOMIOJCHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OMBITOB: JCHATypalusi OETKOB TpPHU HArpeBaHWU, IIBETHHIE
peakiuu OETKOB.



BbicokomosieKyJIsSIpHBIE COeIMHEHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHSAs MOJeKyisapHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNN — IIOJIMMEPU3ALIUS U MIOJTUKOHACHCALUS.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
o0Opa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeameTHbIE CBS3H.

Peanm3zanust MeXIpeaMETHBIX CBS3€H MPU MU3YYEHUU OopraHuydeckor xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKkT, THUIIOTe3a, 3aKOH,
TEeOopus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHUE, H3MEPEHUE,
3KCHEPUMEHT, MOJECITUPOBAHUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHbD,
BELIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETMUMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHOoorus: NUILIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO TUTAHUs, MOIOIIME CPE/ICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MTpenaparsl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KIIACC. OBIIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XMMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacripesiesieHUs] AJIEKTPOHOB MO OpOUTAIsAM B aToMax 3JE€MEHTOB IEPBBbIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBS3b. BuUIbl XUMUYECKOH CBsI3U (KOBaJEHTHAs
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJunyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DIIEKTPOOTpHULIATENBHOCTE. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemecTtBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOCHHMs. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 1o
BEILIECTBA B paCTBOPE.

Knaccugukamus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYecKHX
BEILECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPA3IUYHBIM
KJIacCaM.



Xumudeckass peaknus. Kiaccudukanuss XUMUYECKUX pEakIUid B HEOPTaHMYECKOW |
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHUSI MACChl BELIECTB, 3aKOH COXPAHEHMS U MpPEBpaALCHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3lW4HbIX (QakTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. (DaKTOpbI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle- Ilatense.

DnexrponuTrueckas auccoruanus. CuibHble u ciaadble 31eKkTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAS, IIEJIOYHAs.

OKHMCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTpPALIMS
tabnui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMYECKUX pPemeéToK, HaOJII0AeHHEe | ONUCAaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAAa BOJOPOJa B TMPUCYTCTBUM KaTallu3aTopa,
OIIpElIETICHUE CPEellbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTHUUECKON paboThl «BiusHue pa3inyHblXx (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKLIUM».

PacuérHrble 3amaumn.

Pacu€Tpl o ypaBHEHUAM XUMUYECKUX PEAKLIMMI, B TOM YUCIE TEPMOXUMHUYECKHUE PACUETHI,
PacU€Thl C UCMOJIb30BAHUEM MTOHSATHS «MACCOBAs J10JIS1 BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuoguyeckoil cucreMe XHUMHYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOe€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha IMpUMepe KUCIopoa, cepbl, hocdopa u yriaepona).

XVUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaJOreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOJICOAEPIKALIUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN).

IIpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnel. [lonoxenne metaiios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0OUEK aTOMOB MeTaioB. Ooirue
¢uznueckue cpoiictBa MeTayyioB. CIulaBbl METAIOB. DJIEKTPOXMUMHUECKUN Pl HANpsKEHUN
METaJUIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIJIOB (HATPUH, Kaiuii, KanblWid, MarHui,
ATIOMUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIepUMEHTAIbHbIE METOJbl HW3y4YeHHUs BEIIECTB U WX TMPEBpAllCHHUI: H3y4YeHUe
KOJUIeKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHUE AKCIEePHUMEHTAIbHBIX
3a/a4, HaONIOJICHWEe W  ONHMCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOpPHBIX  OIBITOB
(B3aMMOJIeiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJo4YeHd, KadyeCTBEHHBIE
peaKkIiy Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3anaun.

Pacu€rpl maccel BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb



Ponp xumun B 00ecTiedeHHH YKOJIOTHYSCKOM, YHEPTeTUUECKON M TTUIIIEBO 0€3011acHOCTH,
pa3BuTUN MenuuuHBL. lloHATHE O Hay4YHBIX METOJaX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbBIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl IJis SJIEKTPOHUKH,
HaHOMaTepHalibl, OPraHNYECKUEe U MUHEpAJIbHbIE yJOOPEHUs.

X¥UMHS U 30pOBbE 4YEJIOBEKA: IPAaBHJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOTr0 MCIIOJIb30BAaHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€H IPpU U3ydyeHUM OOIIeld M HEOPraHUYeCKOM XUMHHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU /ISl OTJENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHUA: Hay4HbI (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTh,  HAONIOJEHHE,  SKCIHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBICHUE.

®uznka: mMarepus, dHEprus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepasbl, FOpHbIE TOPO/Ibl, TIOJE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO35IIICTBEHHOE MIPOU3BOJICTBO, HUIIEBast
IPOMBIIIIEHHOCTh, (papMaleBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKILMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IVDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWHKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiMBaeT TPeOOBaHUS K pPE3ylbTaTaM OCBOCHHUS OO0yYaIOIIMMUCS
porpaMM cpeaHero obiiero odopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM H IMPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pa0OTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOTpaMM CPeAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAmera «XHUMHS» Ha YPOBHE CpeIHero ooiero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKON HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaromIMXCs PYKOBOJCTBOBATHCS B CBOCH JESTENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIEJTOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pE3yNnbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
yu4eOHOM M  BOCHUTATENBbHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€ajlaMd POCCUHCKOTO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH U TMpaBWJIaMU TOBEICHHS,
CIOCOOCTBYIOLTUMH IPOLIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHSA M HPABCTBEHHOI'O CTAHOBJICHHS
JTUYIHOCTH 00YJarOIIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTHMUYECKOW JEATENbHOCTH OOYYaloUIMXCs IO peaau3aluu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS. O COLMAJBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IT03HABATENbHBIX 33124, BBIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHMSI, JIOTUKY U apryMEHThI APYrHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUYECKOIO MPUMEHEHUs
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh PEe3yJIbTaT JJIUTENbHBIX HAONIOJCHUH,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, TOCTOSTHHOTO TPYZAa YYEHBIX U TPAKTHKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHBOB B IIOJIy4YEHMM U IOCIEAYIOIIEM AaHAIU3€
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYalldd, CBSI3aHHBIE C XWUMHUYECKHUMH SBJICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOHUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECCTBUM STUX TOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONIOfCHHS TPaBUJI 0E30MacCHOTO OOpAIEeHUs] ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUsA TOCJCACTBUI U HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHUS AIKOTOJS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKOW JIESATEIBHOCTH,
00111eCTBEHHO T0JIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUWU MPAKTUYECKUX 3a/lady COLHUAIbHOMI
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUH 00Opa3oBaHUS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KH3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TIOTPEOHOCTEM 00IIeCTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKH IIeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
palMoHAIBFHOTO TTPUPOAOTIOIH30BAHNS,

AKTHUBHOTO HETPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTHMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITa
JEATeTLHOCTH  DKOJOTUYECKOW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpPYKaroIIeM



MHUpPE KaK O €AMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: mpoodIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJIs COBPEMEHHOW IUBWIM3AIMHU: B €6
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM pPOJIM B CO3JlaHMM HOBOM 0a3bl MaTepuabHOU
KYJBTYpPBl, PEIIEHUH IT100aJIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW O€30mMacHOCTH, B PA3BUTHHU MEIMIIMHBL,
00eCIeYeHN! YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KAXKIOTO YJIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTH METONOB II03HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINX B HEM H3MEHEHHIA,
yYMEHUs Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHbBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIeHUs TIpo0OieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON JEATEIBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cpepax npodeccuoHaTIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaTbl OCBOGHUSI yuyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) 00LIeHayUHble IOHATHS, OTPAXKAIOLINE LEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crenuuKy METO0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHeE);

YHUBEpCaJIbHBIC yueOHble  JIeHCTBUSA (mo3HaBaTebHbIE, KOMMYHHMKaTUBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh  OOY4YalOLIMXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXIAMCLUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysNbTaThl OTPAXXKalOT OBJIAJEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osi1aieHHe YHHBEPCAJIbLHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHUTB PE3YJIBTATHI AEATEIBHOCTH C ITIOCTABIECHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPU OCBOEHWH 3HAHWM INPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble NPU3HAKK TIOHATHM W YCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;



BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUH BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEKY N3Y4acMbIMU SIBJICHUSIMM;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH W NPOTUBOPEYUs B pacCMaTpUBAEMbIX SBICHUAX, (POPMYIMPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHE XHMMHYECKOH peakuuu — [pU peleHUH Y4eOHbIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJI0B HayYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM M 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIbHO c(hOpMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
JUIsl POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYKJICHUM;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M TPOBEJIEHHUS] YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMmynupoBaTh 0000OLICHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYyYHO-TIONYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
AQHAIM3UPOBATh HH(MOPMALIMIO PA3JIUYHBIX BHUIOB U (OPM MPEICTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEIPOTUBOPEUNBOCTB;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT KCIOJB30BAHUA MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMANbHYIO (OpMY NpeAcTaBieHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBbIH $A3BIK B KayecTBE CpeAcCTBa NpuU paboTe C XHUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKAaeMOi TEeMBbI B X0J/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C Ipe3eHTalleil pe3yabTaToB MO3HABATEIbHOW AEATEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3anuu y4eOHOro mpoekta M (OpMYIMpPOBATh BBIBOJBI 0 pPE3yJibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTTIACOBAHMSI MTO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

OBgJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIIATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEeOOXOAMMOCTH KOPPEKTUPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYILLECTBIIAITh CAaMOKOHTPOJIb CBOEH JEATEJbHOCTH Ha OCHOBE CaMOaHalM3a U
CaMOOLICHKHU.

NPEAMETHBIE PE3YJIbTATHBI 10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHruyecKasi XUMHESD OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUH O XHMMHUYECKOH COCTAaBIISIONICH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHUU SIBJICHUU TPHPOIBLI, B (POPMUPOBAHUHU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelIeHUsT TPAKTUYECKUX 3aa4 M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpe/Ie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAsl BKJIOYAECT: OCHOBOIOJIArarOUIve
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTYpHas ¢opmyia (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00BEM,  YIJICPOIHBIA  CKEJeT,
(GyHKIIMOHATBHAS TPYIIA, paguKan, H30MEpHs, W30MEPbl, TOMOJIOTHYECKUN pPsijl, TOMOJIOTH,
YTIICBOIOPOABI, KHCIOPOJ U a30TCOJEPIKAIINEC COCTUHEHUSI, MOHOMEp, TIOJIUMED, CTPYKTYPHOE
3BEHO, BRICOKOMOJICKYJISIPHBIC COSAMHEHUS ); TEOPUH M 3aKOHBI (TCOPHSI CTPOCHUS OPTaHUYECKHX
BemectB A. M. bytiepoBa, 3akOoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUS, JIeXKAIUEe B OCHOBE IMOHUMAHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJCHHUS O CBOWCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM MCIOJIb30BAaHNN BaKHEUIIINX OPraHUYEeCKHX BEIIECTB B OBITY
Y TIPAKTUYECKOM JIeATENHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAaHABIUBATH
WX B3aUMOCBSI3b, UCTIOJH30BaTh COOTBETCTBYIONIUE MIOHSATHS IIPH OMIMCAHUH COCTaBa, CTPOSHUS U
MIPEeBpaIeHUI OPraHUIECKIX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHO) (OPMYII OPraHUUYECKUX BEIIECTB
U YpaBHCHUU XUMHUYECKHX pPEaKIWi, U3rOTABIIMBATH MOJCIH MOJICKYJ OPTaHUYCCKUX BEIICCTB
JUTSL UJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh H3yUYEHHBIX OPTaHUYECKIX
BEIIECTB TI0 HMX COCTaBY W CTPOCHUIO K ONpeAc€HHOMY KIacCy/TpylIe COeTUHEHUH
(YrIeBoOpoaBl,  KHCIOPOJ W a30TCOJACpXAllue COCJAWHEHHUS, BBICOKOMOJICKYJISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarnueckoil HomeHknatype (IUPAC), a takxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHJICH, MPOIUIIEH,
aneTHJICH, STWICHIJIMKOIb, TIUIEpHUH, (PeHOd, (OpMaabIeTHI, aleTaabJCeTH, MypaBbHHAsS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAsI KHMCIIOTA, CTEAPUHOBASI KHCIIOTA, TIIIOK03a, (QPYKTO3a,
Kpaxmal, [eJUTF0JI03a, TITUIUH ),



c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUSX (OAMHAPHBIE U KPaTHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TMPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BeiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOEHHUE, (U3NUYECKUE U
XUMHUYECKHE CBOWCTBA TUITHMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHsoul,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETHUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX PEaKIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTb HCTOYHUKU YIIEBOJOPOIHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHUS [0 XHMHYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJYKTOB PEaKun);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHMHU TMPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHE, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUISI IPUHSATHUS PEIICHUA B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX
C BEIIECTBAMH U MX NIPHUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0i U
n1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMU 10 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJIHATE XHMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYeHUE ITHICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHuM, I[BETHbIE PEAKI[MU OENKOB) B COOTBETCTBUU C IPAaBUJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c()OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(HOPMAITHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmannu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUiIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOHM JEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 30POBBS U
OKpY’Karollled MpUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbIca Tokaszarens I[IJIK, moscHsTh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUs] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeNIOBEKa;

JUIST 00y4YaroIUXCs C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE WCIONbh30BaTh peibedHo-
TOYCUHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.



11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHW4ecKas XUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHMHUHU B IO3HAHUM SIBJICHUH INPHUPOIbI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUsT NIPAKTHUYECKHUX 3a7ad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHWM, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AIIEKTPOOTPHULATENHFHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, MeTaJuIMyecKas, BOJOPOJIHAas),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKUX  PEAKLUM, pPacTBOP, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTUYECKAs IUCCOLMALHNS, OKUCIMUTENb, BOCCTAHOBUTEINb, CKOPOCThb
XUMHYECKOM  pEaKkIMM, XUMHYECKOE PpaBHOBECHE); TEOpPUM U  3aKOHbI  (Teopus
JJNIEKTPOJIMTUYECKON Jucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXPaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMs DHEPTHU IPU XMMHYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeKallue B OCHOBE ITOHMMAaHMUsS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30M1acCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHUYECKUX BEILECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIE IPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IMOHSATHS IPU ONHUCAHUU HEOPraHMYECKUX
BELIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
(GopMys BEIIECTB U YypAaBHEHUM XHUMHUYECKHUX pEaKUui, CHUCTEMaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HErall€Has W3BECTb, NUThEBAas COJa, NMUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX
AJIEMEHTOB B COEIMHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
METAJIJIMYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBa (aTOMHas, MOJIEKYJpHas, MOHHAas, METalJIMYecKas), XapakTep cpellbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIe COeAMHEHUH (IPOCThIE BEIIEeCTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTepuU3OoBaThb DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaos [leprnoanyeckoi cucTeMbl XUMHYECKUX 371eMeHToB /1. U.
MeHzieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;



c(hOpMUPOBAHHOCTh YMEHUM XapakTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOWCTBAa HEOPraHMYECKUX BEUIECTB pPAa3JIMYHBIX KIJIACCOB, MOATBEP)KIATh CYILECTBOBAHUE
TCHETUYECKON CBSI3M MEXIy HEOPraHWYeCKMMH BEUIECTBAMH C IIOMOIIBIO YpaBHEHHMA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HakKaM (YUCIy W COCTaBy pEarupyrolux BEIIeCTB, TEINIOBOMY 3¢ (eKTy peakiuu,
U3MEHEHUIO CTETIEHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YIaCTUIO KaTalln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN pa3UYHbIX TUIIOB, OJHBIE
U COKpallEHHBbIE YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKImuy UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX
PEaKIHii MOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;

c(hOpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepU30BaTh XHWMHYECKHE IMPOIECCHI, JIeKAIINe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUS CEPHOM KHUCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH
IpeCcTaBiIeHUd 00 OOIMX HAy4YHBIX MPUHIHUIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHHUS C WCIOJIB30BAHHEM MOHSATHUS
«MaccoBasi JI0Nisl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKIusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChl BEIIECTB, TPEBPAIICHHUS H COXPAHEHHS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHiia MOJIb30BAaHUS XUMHUECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBIMOJHATH XWMHYECKHUH OSKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa, OINpEAEICHUE Cpeabl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cynbdar-, kKapOoHAT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHUE HKCIEPUMEHTAIBHBIX
3agad no temMam «Mertamasl» U «HemeTtamisl») B COOTBETCTBUM C TMpPaBWIAMU TEXHUKU
0€30I1acCHOCTH MPpH 0OpallleHNH C BELIECTBAaMH U JIAOOpaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISAThH
pe3yabTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX
peakumii 1 GOpMyITUPOBATH BEIBOJBI HA OCHOBE 3THUX PE3YIIHTATOB;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHMKauuu, VHTepHET u
IPYTHX);

cOPMHUPOBAHHOCTh YMEHHI COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
NOBEJICHUS B OBITY M TPYJIOBOH JEATETLHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’Kalollel MPUPOJHOM Cpeibl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha KHUBBIE OPraHU3MbI



OIpeNIeNEHHBIX BEIECTB, MOHMMas cMblca nokasarens [11K, moscHsaTe Ha mpuMepax crocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3ICUCTBUS HA OPraHU3M YEJI0BEKA;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0POBbsl: YMEHHME IPUMEHATH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUI;

JUId  cHeNbIX M cAaloBUIAIIMX OOy4aroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gpopmyi.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne HaumeHoBaHue pa3jiesioB u KounyecTBO 4acoB JuaekTpoHHbIe (UU(poBbHIE)
n/n TeM MPOrpaMmabl o0pa3oBaTe/ibHbIE PeCYpPChI
Bcero KonTpoabubie | [IlpakTuueckue
padoThI padoThI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit
11 xumud. Teopusi CTpoeHUs } 3 0 0
OpraHn4€CKux COCIUMHCHHUU A.
M. bytneposa
Wroro mo pazneny 3
Pasznea 2. YrieBoaopoabl
21 [penenbHbIE YIICBOAOPOIBI 2 0 0 http§://resh.edu.ru/subiect/lesson/6151/start/?
' — aJIKaHbI ysclid=1lv2uutbq9141302332
HenpenensHbie https://resh.edu.ru/subject/lesson/5412/consp
2.2 YIJIEBOJIOPO/IBI: ATKCHBI, 6 0 1 ect/?ysclid=1lv2vst16x842066297
QJIKa/IUCHBI, aJIKUHBI
23 ApomaTrueckue 2 0 0 https://resh.edu.ru/subject/lesson/4775/consp
' YTJIEBOIOPOJIBI ect/?ysclid=llv2wo44ic960125626
[IpupoiHBIE HICTOYHUKHT
2.4 YII€BOJAOPOIOB U UX 3 1 0
nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHus
https://resh.edu.ru/subject/lesson/4769/start/?
31| Cuuprst. Genon 3 0 0 ysclid=Ilv31a1fre922968677
32 Anpaerunpl. KapOoHOBBIE 7 0 1
KUCIOTHI. CIOXKHBIE YPUPHI
33 VIeBoTs 3 1 0 ztt:ttr/)s://resh.edu.ru/subiect/lesson/6150/consp
Wroro mo paznmeny 13
Pa3nes 4. AzoTcoaepskaiiue OpraHidecKue coeJHHeHHs
4.1 AMHHEI AMHHOKHCIOTS. 3 0 0 https://resh.edu.ru/subject/lesson/4743/start/

benku



https://resh.edu.ru/subject/lesson/6151/start/?ysclid=llv2uutbq9141302332
https://resh.edu.ru/subject/lesson/6151/start/?ysclid=llv2uutbq9141302332
https://resh.edu.ru/subject/lesson/5412/conspect/?ysclid=llv2vst16x842066297
https://resh.edu.ru/subject/lesson/5412/conspect/?ysclid=llv2vst16x842066297
https://resh.edu.ru/subject/lesson/4775/conspect/?ysclid=llv2wo44ic960125626
https://resh.edu.ru/subject/lesson/4775/conspect/?ysclid=llv2wo44ic960125626
https://resh.edu.ru/subject/lesson/4769/start/?ysclid=llv31a1fre922968677
https://resh.edu.ru/subject/lesson/4769/start/?ysclid=llv31a1fre922968677
https://resh.edu.ru/subject/lesson/6150/conspect/
https://resh.edu.ru/subject/lesson/6150/conspect/
https://resh.edu.ru/subject/lesson/4743/start/

‘ Wroro no pazneny

3

Paspnen S. BeIicOKOMOJIEKY /IS PHBIE COCAUHEHHUSA

[TInactmaccel. Kayuyku.

https://videouroki.net/video/13-plastmassy-

5.1 Bomnokna 2 biopolimery-ehlastomery-
volokna.html?ysclid=11v302mr8761958436
Wroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://videouroki.net/video/13-plastmassy-biopolimery-ehlastomery-volokna.html?ysclid=llv302mr8761958436
https://videouroki.net/video/13-plastmassy-biopolimery-ehlastomery-volokna.html?ysclid=llv302mr8761958436
https://videouroki.net/video/13-plastmassy-biopolimery-ehlastomery-volokna.html?ysclid=llv302mr8761958436

11 KJIACC

Ne HaumeHoBaHue KounyecTBO 4acoB dyeKkTpoHHbIe (LM POBbLIE)
n/n pa3/1esioB U TeM o0pa3oBaTejibHbIE PeCypPChl
NporpaMMbI Bcero KonTposabHbie IIpakTHyeckue
padoThI padoThI
Pasznea 1. Teopernyeckue 0CHOBbI XUMUM
CtpoeHue aTOMOB. https://resh.edu.ru/subject/lesson/2053/start
Ieproanyeckuii 3aKOH U [?ysclid=1lv34aab40935442662
1.1 [lepnonnyeckas cucrema 3 0 0
XUMHUYECKHUX 3JIEMEHTOB
. 1. MennieneeBa
CrtpocHue BeliecTna. https://multiurok.ru/index.php/files/prichin
19 MHoroo6pasue BemecTB 4 0 0 y-mnogoobraziia-organicheskikh-
' veshchestv.html?ysclid=1lv33a22ns715151
285
1.3 XHUMHYECKUE PEAKIUN 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumms
21 Meraibt 6 0 1 https://(esh.edu.ru/subiect/lesson/1607/mai
' n/?ysclid=llv34zuclg948831793
29 Hemerarmibr 9 1 1 https://resh.edu.ru/subiect/lesson/5939/cons
' pect/?ysclid=llv35mzmxa322481366
23 CBs13b HEOPraHMUYECKHUX U 9 0 0 https://resh.edu.ru/subject/lesson/4960/start
' OpPraHUYECKUX BEIICCTB [?ysclid=11v38jilz9536495207
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
https://resh.edu.ru/subject/lesson/3504/cons
31| Xuwis wOKHSHE 4 0 0 pect/?ysclid=llv36usisx308167128
Wroro no pazneny 4
OBILEE KOJIMYECTBO 34 2 3
YACOB I10 TTPOT'PAMME



https://resh.edu.ru/subject/lesson/2053/start/?ysclid=llv34aab40935442662
https://resh.edu.ru/subject/lesson/2053/start/?ysclid=llv34aab40935442662
https://multiurok.ru/index.php/files/prichiny-mnogoobraziia-organicheskikh-veshchestv.html?ysclid=llv33a22ns715151285
https://multiurok.ru/index.php/files/prichiny-mnogoobraziia-organicheskikh-veshchestv.html?ysclid=llv33a22ns715151285
https://multiurok.ru/index.php/files/prichiny-mnogoobraziia-organicheskikh-veshchestv.html?ysclid=llv33a22ns715151285
https://multiurok.ru/index.php/files/prichiny-mnogoobraziia-organicheskikh-veshchestv.html?ysclid=llv33a22ns715151285
https://resh.edu.ru/subject/lesson/1607/main/?ysclid=llv34zuclg948831793
https://resh.edu.ru/subject/lesson/1607/main/?ysclid=llv34zuclg948831793
https://resh.edu.ru/subject/lesson/5939/conspect/?ysclid=llv35mzmxa322481366
https://resh.edu.ru/subject/lesson/5939/conspect/?ysclid=llv35mzmxa322481366
https://resh.edu.ru/subject/lesson/4960/start/?ysclid=llv38jilz9536495207
https://resh.edu.ru/subject/lesson/4960/start/?ysclid=llv38jilz9536495207
https://resh.edu.ru/subject/lesson/3504/conspect/?ysclid=llv36usisx308167128
https://resh.edu.ru/subject/lesson/3504/conspect/?ysclid=llv36usisx308167128

INOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

Ne Tema ypoka KoJsun4vecTBo 4acoB Hara JJIeKTPOHHBbIE HU(PPOBHIE

n/n Bcero | KoHTpOJBbHBI IpakTuyec | Hu3y4YeHHu | o0Opa3oBaTe/IbHbIE PeCypChl
e padoThbl KHe |
padoThl

[Ipenmet oprannyeckoit
1 XHUMHH, €€ BOSHUKHOBCHUE, 1 0 0
pa3BUTHE U 3HAUCHUE

Teopus crpoenus
OpPraHUYECKUX COeIMHEHUN
A. M. bytiieposa, €€
OCHOBHBIE 10JIO’KEHUS

[IpencraBnenue o
KJIacCU(PUKALHH
OpPTaHUYECKUX BEIIECTB.
3 Homenknarypa 1 0 0
(cucremaTtuyeckas) u
TpUBHAJIbHBIC HA3BAHUS
OpPTraHUYECKUX BEUIECTB

4 AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH PAI

https://multiurok.ru/files/urok-
Khimii-mietan-i-etan-priedstavitieli-
nasyshch.html?ysclid=llv3ubd87r155
758569

MeraH u 3TaH —
5 MPOCTEUIIIHNE TIPEACTABUTEITN 1 0 0
aJTKaHOB

6 AJIKEHBI: COCTaB M CTPOCHHE,
CBOICTBA

OTHIIEH Y TIPOIIHIIEH —
7 IIPOCTEMNIINE TPEICTABUTENN 1 0 0
AJIKEHOB

[IpakTuyeckas pabora
8 No 1. «ITonmy4yenue sTuneHa u 1 0 1
W3YyYEHHUE ETO CBOMCTB)

9 Ankanuensl. byraguen-1,3 u 1 0 0 https://resh.edu.ru/subject/29/10/?ysc



https://multiurok.ru/files/urok-khimii-mietan-i-etan-priedstavitieli-nasyshch.html?ysclid=llv3ubd87r155758569
https://multiurok.ru/files/urok-khimii-mietan-i-etan-priedstavitieli-nasyshch.html?ysclid=llv3ubd87r155758569
https://multiurok.ru/files/urok-khimii-mietan-i-etan-priedstavitieli-nasyshch.html?ysclid=llv3ubd87r155758569
https://multiurok.ru/files/urok-khimii-mietan-i-etan-priedstavitieli-nasyshch.html?ysclid=llv3ubd87r155758569
https://resh.edu.ru/subject/29/10/?ysclid=llv3xiv3qh250120470

MeTunoyTaauen-1,3.
[TonyyeHnue CHHTETUYECKOTO
Kay4yKa U pEe3UHbI

lid=Ilv3xiv3qh250120470

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH DS,
ALIETUJIEH — NPOCTEUIIHI
MPEACTaBUTENb AJIKHHOB

11

Bbluucnenus no ypaBHEHUIO
XMMHYECKON peaKiuu

12

ApeHbl: 6EH3011 ¥ TOIYOI.
TOKCHYHOCTH apEHOB

https://resh.edu.ru/subject/lesson/477
5/conspect/?ysclid=Ilv3w7eyfo30302
2844

13

I'eneTnyeckas CBsI3b
yII€BOJAOPOIOB,
MPUHAICKAIINX K
pa3IMYHBIM KJIacCam

14

[IpupoiHBIE HICTOYHUKHT
YII€BOAOPOAOB: IIPUPOIHBIN
ra3 ¥ NonyTHble HeTAHbIE
rassl, HeTh ¥ MPOJYKTHI €&
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKHI
YTJIEBOJOPOJOB: IPUPOIHBIN
ra3 1 NoIyTHbIe HEPTAHbIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/614
8/conspect/?ysclid=Ilv3uv44a544352
6723

16

KonrtponsHas pabora no
pazneny «YTIeBoI0pOoab»

17

[IpenenbHbie OHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonoponnas cBsi3b

https://resh.edu.ru/subject/lesson/476
9/start/?ysclid=llv3zemimc12978230
1

18

MHOroaToMHbIE CITUPTHI:
OTUJICHIJIMKOJIb U TTIMICPHUH



https://resh.edu.ru/subject/29/10/?ysclid=llv3xiv3qh250120470
https://resh.edu.ru/subject/lesson/4775/conspect/?ysclid=llv3w7eyfo303022844
https://resh.edu.ru/subject/lesson/4775/conspect/?ysclid=llv3w7eyfo303022844
https://resh.edu.ru/subject/lesson/4775/conspect/?ysclid=llv3w7eyfo303022844
https://resh.edu.ru/subject/lesson/6148/conspect/?ysclid=llv3uv44a5443526723
https://resh.edu.ru/subject/lesson/6148/conspect/?ysclid=llv3uv44a5443526723
https://resh.edu.ru/subject/lesson/6148/conspect/?ysclid=llv3uv44a5443526723
https://resh.edu.ru/subject/lesson/4769/start/?ysclid=llv3zemimc129782301
https://resh.edu.ru/subject/lesson/4769/start/?ysclid=llv3zemimc129782301
https://resh.edu.ru/subject/lesson/4769/start/?ysclid=llv3zemimc129782301

19

®eHo: cTpOCHNE MOJIEKYJIH,
¢buznvecKre 1 XUMHUECKUE
CBOICTBa, TPUMEHEHHUE

20

Anpaerunsl: GopMambaeTU
M aneTaiabaerun. ALeToH

21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHas

https://resh.edu.ru/subject/lesson/206
5/main/

22

[IpakTuueckas padorta Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KUCIIOTBD»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MPEICTaBUTEIIH
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

24

MpbLi1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE NENCTBUE

http://school-
collection.edu.ru/catalog/res/4b61c43

5-a973-4c51-af93-
5086delc71a2/?interface=themcol
ysclid=11v415ytrn289034435

25

CrnoxHble 3¢pupbl KaKk
MIPOU3BO/IHBIE KapOOHOBBIX
KHUCJOT. ['MapOosIn3 CI0KHBIX

3¢upoB

26

XKupsl: runponus,
MIpUMEHEeHHEe, OMOoI0rnYecKast
POJIb )KMPOB

27

VYTaeBoasl: COCTaB,
knaccudukanus. Baxuneitmme
MIPEACTABUTENHN: TIFOKO034,
¢bpykTO3a, caxaposa

28

Kpaxman u nemnrono3a kak
NIPUPOIHBIE ITOJJUMEPEI

29

Kontponbnas pabota mo
pazneny



https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/2065/main/

«Kucnopoaconepxamye
OpraHUYEeCKUE COCTMHEHUS»

AMUHBI: METHJIAMHUH U

https://resh.edu.ru/subject/lesson/474

30 1 0 0 3/start/?ysclid=Ilv42adam095894016
aHWJINH 5
AMUHOKHCIIOTBI KaK https://resh.edu.ru/subject/lesson/474
am(OTepHbIE OPraHUYECKUE 3/start/?ysclid=llv42vxmas92746801
31 COCAUHEHMS, UX 1 0 0 3
OMO0JIOTHYECKOe 3HAUCHHE.
Ilerrtuanl
benku kak npupoHble
32 BBICOKOMOJICKYIISIPHBIE 1 0 0
COEMHEHUs
OcHOBHBbIE OHATUS XUMHUH
33 BBICOKOMOJIEKYJISIPHBIX 1 0 0
COEIMHEHU I
OcHOBHBIE METO/BI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
34 coequHeHui. [IlmacTMacchl, 1 0 0
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
I[TPOTPAMME
IMNOYPOYHOE IVTAHUPOBAHHME 11 KJIACC
Ne Tema ypoka Kosaun4yectBo 4yacos Hara DJIeKTpOHHbIe HU(POBBIE
n/n u3y4eHu | oOpa3oBaTebHbIE PeCypChl
Bcero | KoHTpoJIbHBI IIpakTHyec | 4
e padoThbl KHe
padoThI
1 XHWMHYECKUH JJIEMEHT. ATOM.
DneKkTpoHHas KOH(puUrypauus 1 0 0
aTOMOB
2 [lepuonnyeckuii 3aK0H U 1 0 0



https://resh.edu.ru/subject/lesson/4743/start/?ysclid=llv42adam0958940165
https://resh.edu.ru/subject/lesson/4743/start/?ysclid=llv42adam0958940165
https://resh.edu.ru/subject/lesson/4743/start/?ysclid=llv42adam0958940165
https://resh.edu.ru/subject/lesson/4743/start/?ysclid=llv42vxmas927468013
https://resh.edu.ru/subject/lesson/4743/start/?ysclid=llv42vxmas927468013
https://resh.edu.ru/subject/lesson/4743/start/?ysclid=llv42vxmas927468013

[Tepuoanueckas cucrema
XUMHUYECKUX dJIEMEHTOR /1.
W. MenneneeBa, nx cBsA3b C
COBPEMEHHOU TeOpUEN
CTPOCHHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U UX COCIMHEHUI
IO TpyIIaM U Mepuoam.
3HaueHue NepuoInYECcKoro
3aKOHA U CUCTEMBI

XUMHUYECKUX 3jiemeHToB J[. 1.

Meneneesa B pa3BUTHU
HayKu

CtpoeHue BelecTna.
XuMmuueckas CBsI3b, €€ BUIBL,
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBS3U.
Bonoponnas cBs3b

BaneHTHOCTD.
DNEeKTPOOTPUIIATENIEHOCTD.
CTeneHb OKUCIEHHS.
BemectBa MOeKyIspHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

https://resh.edu.ru/subject/lesson/1520/m
ain/

[lonsTHE O AMCTIEPCHBIX
cucreMax. VIcTHHHEIE 1
KOJUIOU]THBIE PACTBOPBI.
MaccoBast 10115 BEIIeCTBA B
pacTBope

https://resh.edu.ru/subject/lesson/4939/c
onspect/

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coenuHeHui. ['eHeTHUYECKAs
CBSI3b HEOPTraHMYECKUX



https://resh.edu.ru/subject/lesson/1520/main/
https://resh.edu.ru/subject/lesson/1520/main/
https://resh.edu.ru/subject/lesson/4939/conspect/
https://resh.edu.ru/subject/lesson/4939/conspect/

BCIICCTB, pa3JIMYHBIX KJIaCCOB

Krnaccudukanus XuMrHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH
COXPaHEHUS MacCChl BELIECTB;
3aKOH COXpaHEHUs U
MIpEeBpALICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

CkopocTh peakuu.
OOparumMsbie peakiuu.
XuUMHUECKOe pAaBHOBECHE

https://resh.edu.ru/subject/lesson/2103/
main/

10

[IpaxTuueckas padora Ne 1.
«BnusiHEE pa3TUYHBIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEaKIum»

11

DNEeKTpOoNIUTHYECKAs
nucconuanus. [lonsrue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa. Peakuun
noHHOTO oOMeHa. ['maponu3
OpPraHUYECKUX U
HEOPTaHWYECKUX BEIICCTB

https://resh.edu.ru/subject/lesson/5912/
main/?ysclid=llv46e0ai4816547154

12

OxucaurenpHo-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [Tonstre 06
AJEKTPOJIN3€E PACIIaBOB U
pacTBOPOB COJIEH

13

KonTponbhas pabota no
pazneny «Teopernyeckue
OCHOBBI XUMHHN»

14

MeTtannsl, UX IMOJIOKSHHUE B
Ilepuonnueckoi cucreme
XAUMHYECKHX dJIeMEHTOB /I,
H. MenneneeBa u

https://resh.edu.ru/subject/lesson/1607/
main/



https://resh.edu.ru/subject/lesson/2103/main/
https://resh.edu.ru/subject/lesson/2103/main/
https://resh.edu.ru/subject/lesson/5912/main/?ysclid=llv46e0ai4816547154
https://resh.edu.ru/subject/lesson/5912/main/?ysclid=llv46e0ai4816547154
https://resh.edu.ru/subject/lesson/1607/main/
https://resh.edu.ru/subject/lesson/1607/main/

OCOOCHHOCTH CTPOCHUS
atromoB. O0mme puznyueckue
CBOICTBA METAJLIOB

15

CrnnaBbl METaJIOB.
DIIEKTPOXUMHUYECKUH P
HaIpsHKEHUN METaJUIOB

https://resh.edu.ru/subject/lesson/4961/c
onspect/

16

XUMUUYeCKHEe CBOMCTBA
BaXKHEHUIIIUX METAJIOB
(HaTpWiA, KaIHH, KAJIBIHH,
Mar"ui, aqroMUHUIN) U UX
COETUHEHUN

17

XUMHUYECKHE CBOMCTBA
XpoMa, MEJIU ¥ UX
COCTMHEHUN

18

XUMHUYECKHAE CBOMCTBA
IIMHKA, JKeJie3a U UX
COeIUHEHUN

19

[IpakTnueckas padora Ne 2.
"Pemenue
AKCTIIEPUMEHTAIIbHBIX 337124
1o TeMe «MeTaiutbi»"

20

Hewmeranibl, ux mojoxxeHue B
Ilepuonnueckoii cucreme
XAUMHYECKHX dJIeMEHTOB /I,
N. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

https://resh.edu.ru/subject/lesson/2068/
main/

21

dusnyeckue CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS
HEMEeTaJIOB (Ha puMepe
KHCIIopo/ia, cepsl, hocdopa u
yriepoa)

22

XUMHYECKHAE CBOMCTBA
TaJorc¢HoB, Cepbl U Uux



https://resh.edu.ru/subject/lesson/4961/conspect/
https://resh.edu.ru/subject/lesson/4961/conspect/
https://resh.edu.ru/subject/lesson/2068/main/
https://resh.edu.ru/subject/lesson/2068/main/

COETUHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta,
dhocodpa 1 UX COCTUHCHUI

24

XUMHUYECKUE CBOUCTBA
yriiepoJia, KpeMHHS M KX
COCTMHEHUN

25

[IpumeneHnne BaxKHEUIINX
HEMETAJUIOB U UX
COCTUHEHUN

26

O06o061IeHuE U
cHCTeMaTHu3anus 3HaHu| 110
Teme «HemeTanaey.
Boluucnenus no ypaBHeHUSIM
XMMHYECKUX PEAKIUU U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3.
«Pemenue
AKCTIIEPUMEHTAIIbHBIX 337124
o Teme "HemeTamisr"y

28

KonTponbHas padota no
TeMaM «MeTauisl» U
«HemeTaimb

29

Heoprannueckue u
OpPraHUYECKUE KHUCIIOTHI.
Heoprannueckue n
OpPraHUYECKHUE OCHOBAHUS

30

AmdoTtepHbIe
HEOpraHUYECKUE U
OpraHUYEeCKHEe COCTUHEHHUSI.
I'enernueckas cBs3b
HEOpPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/lesson/2684/s
tart/?ysclid=llv48bpdp6459494641

31

Ponb xumum B oOecrieueHun
3KOJIOTUYECKOM,

https://resh.edu.ru/subject/lesson/4823/c
onspect/150932/



https://resh.edu.ru/subject/lesson/2684/start/?ysclid=llv48bpdp6459494641
https://resh.edu.ru/subject/lesson/2684/start/?ysclid=llv48bpdp6459494641
https://resh.edu.ru/subject/lesson/4823/conspect/150932/
https://resh.edu.ru/subject/lesson/4823/conspect/150932/

SHEPreTUYECKON U MUIIEBOM
0€301acHOCTH, Pa3BUTUHU
MEIUIAHEI

32 [IpencraBnenust 06 oOmMUX
HaY4HbIX ITPHUHOHUIIAX 1
MMPOMBIIIJICHHOI'O ITOJIYYCHUA
BaKHEHIITNX BCIIICCTB
33 YenoBek B MUpE BEIICCTB U 1 https://resh.edu.ru/subject/lesson/2496/
MaTepHAaIOB main/?ysclid=llv4c3mcvx655036415
34 XUMUS ¥ 3J0POBBE YETIOBEKA 1 https://resh.edu.ru/subject/lesson/5452/c
onspect/?ysclid=1lv3s0z85a561215674
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://resh.edu.ru/subject/lesson/2496/main/?ysclid=llv4c3mcvx655036415
https://resh.edu.ru/subject/lesson/2496/main/?ysclid=llv4c3mcvx655036415
https://resh.edu.ru/subject/lesson/5452/conspect/?ysclid=llv3soz85a561215674
https://resh.edu.ru/subject/lesson/5452/conspect/?ysclid=llv3soz85a561215674

YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJBHOI'O
MNPOLHECCA
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«IIpocsemeHue»
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