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HHOACHUTEJBbHAA 3AIIMCKA

[Iporpamma 1o XMMHHK Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit denepanumy,
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHS (eiepaibHONH 00pa30BaTeIbHON MPOTrPAMMBI CPEHETO
obmero oopazoanus (POIT COO), npeacrtaBieHHbIX B DeepaibHOM roCyIapCTBEHHOM
obpazoBarenpHoM ctangapte COO, ¢ yuérom Konuemnuu npenogaBanus yaeOHOro mpeaMera
«Xumus» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoit @enepannu, peanru3yromux
OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MMOJI0KEHUH «CTpaTeruu pa3BUTHS
Bocniutanus B Poccuiickoit denepanuu Ha nepuos 10 2025 roga» (Pacmopsikenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY IOJIXO0B K pa3pabOTKe MporpaMMbl 10 XUMHUH, K ONPeIeIeHUI0 001Ien
CTpaTeruy 00y4eHUsl, BOCHIUTAHMS U Pa3BUTHUS 00yUarOIUXCsl CPEACTBAMU yueOHOro IpeaMeTa
«Xumus» 1 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABIIIM KOHLIENTYaJIbHbIE OJIOXKEHUS
OI'OC COO o B3auM000yCIIOBICHHOCTH LIE€IEH, COACpKAHUS, PE3yJIbTaTOB 00YUEHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITY CKHUKOB.

Xumunyeckoe 00pa3oBaHue, MOIy4aeMOe BbITyCKHUKaMU 00111e00pa3oBaTeIbHOM
OpraHu3aluy, BISETCS HEOThEMIIEMOM YacThi0 X 00pa30BaHHOCTH. OHO CITYKUT
3aBepLIAIOLINM 3TAllOM pealii3alMi Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KITFOUEBbIX
LIEHHOCTEH, MPUCYIINX LIEJTOCTHON CHCTEME XMMHUYECKOT0 00pa30BaHusl. DTH LIEHHOCTH
KacaroTcsl TO3HAHUS 3aKOHOB MPUPO/Ibl, GOPMUPOBAHUS MUPOBO33PEHHUS U O0LIEH KyIbTYpbl
YeJI0BeKa, a TAKXKE KOJOrMYECKH 0OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/10POBBIO U
pUpoHOH cpefie. Peanusyercs xumudeckoe oOpa3oBaHre 00y4aroIUXCsl Ha YPOBHE CPETHETO
o011ero o6pa3oBaHus CPeICTBAMH YUEOHOr0 MpeIMeTa « XUMUs», COJIepKAHNE U TOCTPOCHHE
KOTOPOTO OIpeieJIeHbl B IPOrpaMMe M0 XUMHUU € YYETOM CHEUPUKN HAYKH XUMUH, €€
3HAa4YeHUs B TIO3HAHUH MIPUPOJIBI U B MATEPUAIbHON KU3HU OOIIECTBA, a TAKXKe C YUETOM 00X
Lesaei ¥ NpUHIIKIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPEIHEro 00LIero
obpasoBanus B Poccuiickoit @enepanuu.

XUMHUSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIpaeT 0co0yI0 pojb B COBPEMEHHOM
LIUBWIN3ALUH, B CO3/IaHUN HOBOM 0a3bl MaTepUaIbHON KynbTypbl. OHa BHOCUT CBOM BKJIAJ B
(hopMHpPOBaHKE PALMOHAIBHOIO HAYYHOI'O MBIIIJIEHHS, B CO3JaHHE LIEIOCTHOTO MPECTaBICHUS
00 OKpy>KaroIieM MHpe KakK O €IMHCTBE MPUPOIBI M YeJIOBEeKa, KOTOpoe GOPMHUPYETCSl B XUMHUU
Ha OCHOBE IIOHMMaHUs BEUIECTBEHHOI'O COCTaBa OKPY KAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3H
MEX]y CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHO B3aMMOACHCTBYS C IPYTUMU €CTECTBEHHBIMH HayKaMH, XUMUS CTaJla
HEOTHEMJIEMON YaCThI0 MUPOBOM KyJIBTYphI, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO TPYZa U
AKHM3HM KaX10T0 wieHa obmecTBa. CoBpeMeHHasi XMMHUs KaKk HayKa co3HaTeNbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTHI HalpaBjIeHa Ha PEeIIeHHE TTI00AIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeJI0BEUECTBA — ChIPhEBOM, SHEPIreTUUECKOH, MUIIIEBOM, IKOJIOTUUECKOM 6€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBeTcTBUY ¢ 00LIMMHU LENSAMHU M IPUHIUIIAMU CPEHETo 0011ero o0pa3oBaHus
conepxanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIH YPOBEHb U3YUEHHUS) OPUEHTHPOBAHO
IIPEUMYILECTBEHHO Ha OOILEKYJIBTYPHYIO OATOTOBKY 00yYarOLIMXCsl, HEOOXOAUMYIO UM ISt
BbIPAa0OTKH MUPOBO33PEHUYECKHUX OPUEHTHUPOB, YCIEIIHOI0 BKIOYEHHS B )KU3Hb COLIMYMa,
IIPOAOIKEHHs 00pa30BaHus B pa3IMUHbIX 00J1aCTAX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocTaBisitoliMMHU IpeMeTa « XUMHUs» SBISIIOTCS 0a30Bble Kypchbl — «Opranuyeckas
xuMus» U «O0I1ast 1 HeOpraHu4ecKas XMMUs, OCHOBHBIM KOMIIOHEHTOM COZEPKaHUs KOTOPBIX
SIBIISTFOTCS] OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUI 110 HEOPTaHUIECKOH XUMHH (C BKIIOUCHUEM
3HaHMI U3 001EeH XUMHUN) U OpraHudeckoit xumuu. opMupoBaHre JaHHOW CUCTEMbI 3HAHUHT
IIPU U3YUYEHUH NPeAMETa 00eCreYrBaeT BOZMOXHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3ust
BEIIECTB HA OCHOBE OOIMX MOHATHUIL, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa coaepxanus KypcoB — «Oprannyeckas xumusi» u «O0mias 1 HeopraHudeckas
XUMUsD» chopMUpoOBaHa B IpOrpamMme Mo XMMUHU Ha OCHOBE CUCTEMHOTO MOJIX0/a K U3YUYEHUIO
y4eOHOro MatepHasa U 00ycaoBlIeHa UICTOPUYECKH 0OOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4eCKOi XMMHUH BELIECTBA
paccMaTpuBalOTCS Ha yPOBHE KJIACCUYECKOM TEOPUHU CTPOCHHSI OPraHNYeCKUX COCTUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUUYECKUX U AIEKTPOHHBIX IIPEACTABIECHUN O CTPOESHUU BEILIECTB.
Caenenus 00 U3y4aeMbIX B Kypce BEIIeCTBaX JAlOTCS B Pa3BUTHH — OT YIII€BOJIOPOIOB 10
CJIOKHBIX OMOJIOTMYECKU aKTUBHBIX COEIMHEHUH. B Kypce opraHndeckoi XMMHH M1OJIy4ar0T
pa3ButTHe chOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHusl IEpBOHAYAIBHBIE
MPEICTABICHUS O XUMHYECKON CBSI3HU, KJIACCH(PUKAIMOHHBIX MMPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PeaKIIHH.

[Ton HOBBIM yTrIOM 3peHuUs B IpeaMeTe «XuMus» 0a30BOr0 YpOBHsI paccCMaTpUBaeTCs
M3YYCHHBIN Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHusl TEOPETUUECKUN MaTepual u
(hakTONOrMueCcKHe CBEJCHUS O BEIIECTBAX U XUMUUECKON peakuu. Tak, B YaCTHOCTH, B Kypce
«OO0m1as 1 HeopraHMYecKass XUMUs 00y4aroIUMCS MPEI0CTABISIETCS BOZMOXHOCTh OCO3HATh
3HAYEHUE MEePUOINYECKOr0 3aKOHa ¢ OOLIETEOPETUYECKUX U METOI0JIOTMUECKUX TTO3UIINMI,
riry0xe MOHATh UCTOPUYECKOE U3MEHEeHUE (DYHKIIMI 3TOTr0 3aKOHa — OT 006001aroIeit 10
OOBSACHSIOLIEH U IPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHui 0 BaXKHEHIIINX BEIIECTBAX, UX COCTaBE, CTPOSHUH, CBOWCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKAHUS
nomnonssercs B kypcax 10 u 11 ki1accoB aneMeHTaMH COIEpKaHUS, UMEIOLTUMHU
KyJIbTYPOJIOTHYECKHUI U MPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3U XUMUU C IPYTUMHU HAYKaMH, PACKPBIBAIOT €€ pOJib B TO3HABATEIILHOM U
MPaKTUYECKON AESITENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCy
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTHUESCKUX MPUI0KEHUN XUMUH, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M TUYHOCTHO 3HAYMMBIX Npo0jIemMax, CBI3aHHbBIX C XUMUEH,
KPUTHYECKH OCMBICTUBATH HHPOPMAIIUIO ¥ IPUMEHSTH €€ JJIs TOMOTHEHUS 3HAHUH, pelleHus
MHTEJJIEKTyalIbHBIX U 3KCIIEPUMEHTAIbHBIX HCCIIeIOBATENbCKUX 3aj1a4u. B 1ienom conepkanue
y4e0HOro npeaMera « XUMHEsD) TaHHOTO YPOBHSI M3YUEHHUS] OPUECHTUPOBAHO Ha OPMHUPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHUECKONH OCHOBBI [Tl MIOHUMAaHUs PHIIOCO(PCKUX UAeH, TaKuX Kak:
MaTepUaAIbHOE €IMHCTBO HEOPTaHMUECKOTO U OPraHMYECKOr0 MUPA, 00YCIIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHHUM MyTEM dKCIIEpUMEHTA
Y peIIeHUS TPOTHBOPEUUN MEXKTY HOBBIMH (paKTaMU M TEOPETUICCKUMU MPEATOCHUTKAMH,
OCO3HAHUWE POJIM XMMHH B PEIICHUH SKOJOTHUYECKHUX MPOOJIEM, a TaKKe MpoOsieM cOepekeHHs
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JJaHNUS HOBBIX TEXHOJIOTUN U MaTepUAIIOB.

B nnane perenus 3a1a4 BOCIIUTaHUS, PA3BUTHS U COLUATM3AIUN 00yUYaIOIIUXCS
MIPUHSTHIE TPOTPAMMOM 110 XUMUU MOJXOAbI K ONPEEIICHUIO COIEPKaHNS U IOCTPOEHUS
mpeaMeTa mpeaycMaTpuBaioT GOpMUPOBAHUE YHUBEPCAIBHBIX yUeOHBIX 1eUCTBUN, UMEIOIINX
0a30Boe 3HAYCHHE JJIS PA3IMYHBIX BUOB ACSITEIBHOCTH: PEUICHUs IPOOIIeM, TIOUCKa, aHAIN3a U
00paboTku nH(OpMAIUK, HEOOXOIUMBIX JIJISI TPUOOPETEHUS OTBITA MTPAKTUYECKON U
HCCIIEI0BATENIbCKON AESITENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUN XMMMHU.

B nmpakTtuke npenogaBaHus XUMUU Kak Ha ypOBHE OCHOBHOT'O 001Iero 00pa3oBaHus, TaK U
Ha YPOBHE CpPEAHEr0 0011ero oopa3oBaHus, IPH ONPEIEICHUN COIEePKaTeIbHON
XapaKTePUCTHUKU IIeNIel U3y4eHHUs IpeIMeTa HallpaBICHUEM MIEPBOCTENICHHONW 3HAYUMOCTH
TPaJUIIMOHHO MPU3HAETCA (POPMUPOBAHHE OCHOB XMMHUYECKON HAYKH KaK 00J1acTH
COBPEMEHHOT0 €CTeCTBO3HAHUS, MPAKTUYECKOU e TEIILHOCTH YeJIOBEKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOM KyJbTyphl. C METOINYECKOM TOUKH 3pEHUS TaKOM MOJIX0MA K
OTIpEeICNICHUIO 1eNeH N3YUYEeHHS MIPeIMEeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LEISIMU U3yUEHUS IpeaMeTa « XuMUs» Ha
6a3oBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:



(hopMUpOBaHHE CUCTEMBI XUMHUECKHUX 3HAHUH KaK Ba)KHEHIIEH COCTaBISAIONIEH eCTECTBEHHO-
HAyYHOUM KapTUHBI MUPA, B OCHOBE KOTOPOH JIS)KAT KITFOUEBBIC MTOHATHS, PyHIaMEHTATbHBIC
3aKOHBI M TEOPUU XUMUHU, OCBOEHUE SI3bIKA HAYKH, YCBOCHHUE U TIOHUMAHUE CYITHOCTH
JOCTYITHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH HX
pa3BUTHUS U CTAHOBJICHHUS,

(hopMupOBaHHE U Pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METOaX MTO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaAKIHi, HEOOXOUMBIX JIJIsl IPUOOPETCHISI YMEHUH OPUCHTHPOBATHCS B MUPE
BEIIECTB U XMMHUECKHX SBJICHHM, UMEIOIUX MECTO B MIPUPOJIE, B IPAKTHUECKON U
MOBCEIHCBHOM JKU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB NI TEILHOCTH, CBA3aHHBIX ¢ HAOIIOIEHUEM U O0BSICHEHHUEM
XUMHUYECKOTO SKCTIEPUMEHTA, COOJIIOICHUEM TIPAaBHII 0€30MMacCHOT0 0OpaIleHNs C BEIIECTBAMH.

Hapsny ¢ atum, conepkaTenbHast XapaKTepUCTHKA LIEJeH U 3a/1a4 U3YUYEHUs MpeIMeTa B
MpOrpaMMe Mo XMMUU YTOUHEHA ¥ CKOPPEKTHPOBaHa B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B CUCTEME CcpeIHero o0mero oopasopanus. CeroqHs B IPEMo aBaHUH XUMHH B OOJBIICH
CTETNEeHH OTAAETCS MPEANOYTECHIE MPAKTUIECKOW KOMIIOHEHTE CO/IepKaHus 00yUeHus,
OpPHEHTHUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA 00I11€00pa30BaTeIbHON OpraHu3alniy,
BJI/ICIOIIEro HEe HA0OPOM 3HAHUM, a QYHKIIMOHATBFHONU IPaMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHSIMH aKTHBHOTO MOJIYICHUS 3HAHUIA U TIPUMEHEHUS UX B PEAIbHOU KU3HU IS PEIICHUS
MPAKTUYECKHUX 3a]1a4.

B cBsi31 ¢ 3TUM TIpH M3YYCHHUH MTPEIMETa « XUMUS» TOMUHHUPYIOIICe 3HAUCHUE
MPUOOPETAIOT TaKKE LENH U 3a7]a4u, KaK:

ajanTarys 00ydJaronMXcst K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(hopMUpOBaHHE UHTEIIEKTYaIbHO PA3BUTOM JINYHOCTH, TOTOBOI K caMO0OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHUEM;

(dbopmupoBaHUe Yy 00yUJaIOMIUXCS KITFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHI),
MMEIOIUX YHUBEPCATBFHOE 3HAUCHUE JITISl PA3IMYHBIX BUJIOB AECSITEILHOCTHU: PEIICHUS MPoOIIeM,
TOUCKa, aHalIn3a U 00padoTKK MH(MOpPMAIUU, HEOOXOAUMBIX JIJIs1 TPUOOPETEHHUS OTbITA
NEeSITENBHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B MIO3HAHUU XMMHH, a TAKXKE TSI OLICHKH C
MO3UIIAN KOJOTHUECKON OE30MTaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB
Ha OpPraHU3M YeJloBeKa U MPUPOIHYIO Cpeay;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4JarOIIUXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO MMPUOOPETATh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMH, UCIOIH30BaTh COBPEMEHHbIE HHPOPMAIIUOHHBIE
TEXHOJIOTHH JIJIsl TIOMCKA U aHalln3a yueOHOU U HaAyYHO-MOMYJISIPHON HH(DOpMAIMH XUMHYECKOTO
COJIepP KaHUS;

(hopMUpOBaHHE U PA3BUTHE Y O0YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIILICHUS,
Ha0JII01aTeIFHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOANMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MMPOBEICHUN XUMUYECKOTO IKCIICPUMEHTA;

BOCIUTAaHME y 00yyaroumxcs yoex1€HHOCTH B TYMaHUCTUYECKOW HAIIPaBICHHOCTH
XUMUH, €€ BAXKHON POJIM B PEIICHUH TTI00ATBHBIX MTPOOJIEM palliOHATHLHOTO
MIPUPOIONOIE30BaHNS, TIOTIOJIHEHUS YHEPTEeTUYECKUX PECYPCOB U COXPaHEHUs IIPUPOIHOTO
paBHOBECHS], OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY
3JI0pPOBBIO, A TAKXKE MPUOOPETEHUS OMbITA UCTIONH30BAHUS MOTYUYCHHBIX 3HAHUM JUISI IPUHSITHS
IPaMOTHBIX PEIICHUN B CUTYAIIUSAX, CBSI3aHHBIX C XUMHUYECKIMH SIBIICHUSIMHU.

B yueOHOM mnane cpeaHero o61iero oopa3oBanus npeameT «XuMus» 6a30BOro ypoBHs
BXOJIUT B COCTaB MpeIMEeTHOM 001acTi « ECTeCTBEHHO-HAYYHBIE TIPEIMETHD).

Oo611iee yncno yacoB, OTBEIEHHBIX AJIs U3YUYECHUS XUMHH, HA 6a30BOM YPOBHE CPEIHETO
oOuiero oopasoBanus, coctasisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezemo), B 11
kiacce — 34 yaca (1 yac B Hezeo).



COJAEPKAHUE OBYYEHMA 10 KTACC OP'AHUYECKASA XUMUS

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMUH

IIpenmeTr opraHM4eCKON XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYECHUE B II0JYyYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHUs: opraHuueckux coequHennii A. M. bytieposa,
e€ oCHOBHbIE N0J10kKeHUsA. CTpYKTypHbIe (hOpMYJIbl OPraHN4ecKUX BeuecTs. ['omomnorus,
n3oMepusi. XUMHUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSIX — OJIMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenue o kiaccudukanum opraHuyeckux Bemects. HomeHnknatypa
OpraHUYECKHUX COEIUHEHHUH (CUCTEMATUYECKas) U TPUBUAJIbHBIE Ha3BaHUS BaXKHEUIINX
IIPEICTaBUTENEH KJIACCOB OPTaHUYECKUX BELIECTB.

DKcrepuMEHTaJIbHbIE METO/bl U3yUEHUS BEIIECTB U UX MIPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3laMy OpraHUYeCcKUX BELIECTB U MaTepualaMu Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJI
OpraHUYECKUX BEIIECTB, HAOIIOICHUE U ONMCAHNUE JEMOHCTPALIMOHHBIX OIBITOB IO
MIPEBPAILEHUIO OPraHMUYECKUX BEIECTB PU HarpeBaHUHM (IUIaBJICHUE, OOYTIMBAHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psia. MeTaH U 9TaH — mpocTeiimune
MIPEICTAaBUTENH aJIKAHOB: (PU3NYECKUE U XMMHUECKHE CBOMCTBA (peakluy 3aMelIeHUs U
TOPEHHs1), HaX0XKJICHHE B IPUPO/IE, OTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psia. DTUIIEH U MPONUJIEH — IpOoCcTeiine
MPEJCTABUTENN AIKEHOB: (PU3HUECKUE U XUMUYECKHE CBOMCTBA (PEeaKIUU THAPUPOBAHHUS,
raJIOr€HUPOBAHUS, THIpaTalluY, OKUCIICHUS U MOJIMMEPU3ALINH), IOJyYEeHUE U IPUMEHEHHUE.

Ankanuensl: 6ytaguen-1,3 u MeTunOyTanuen-1,3: ctpoenue, BaxXHEHIINEe XUMUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lomydyeHre CHHTETHUECKOTO KaydyKa U Pe3UHBI.

AJKHHBI: COCTaB U 0COOCHHOCTH CTPOCHHMS, TOMOJIOTMUECKHH psil. ALleTHIICH —
MIPOCTENIINIA TPEeICTaBUTENb aJIKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKHE U XUMUYECKHE CBONCTBA
(peakuuu ruIpupOBaHUs, TAIOTEHUPOBAHUS, THPATALIUU, TOPEHHS ), TTIOyYeHUE U IPUMEHEHHE.

Apensl. ben3on: cocraB, ctpoenue, Gu3NUECKUE M XUMHUECKUE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHMS U HUTPOBAHU ), IOJIy4eHUE U IPUMEHEHue. Toyon: cocmas, cmpoenue,
Qusuyeckue u XumuyecKue cOUCMEa (Peakyuu 2ai02eHUuPO8anUs U HUMpO8aHus), NoIyyeHue u
npumeHenue. TOKCUUHOCTb apeHOB. I'eHeTnUecKas CBSA3b MEXy YIJIEBOJAOPOIaMH,
IIPUHAICKAIUME K Pa3JInYHbIM KJIaccaM.

[IpupoaHble HCTOYHHUKH YTIEBOAOPOAO0B. [IpupoaHblii ra3 u nomyTHeIe HEPTSIHbBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoObl mepepabOTKu HE(TU: TIEPErOHKa, KPEKUHT
(TepMHUYECKUH, KaTaIUTHUECKUH ), Tponu3. [IpoayKThl nepepaboTku He(hTH, UX IPUMEHEHHE B
MIPOMBIIIICHHOCTH U B ObITY. KaMeHHBIHN yrosib U MpoIyKThI €ro NepepaboTKH.

DKCrepUMEHTaIbHbIE METO/bl U3yUEHUS BEIIECTB U UX MIPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, Koyuiekiuu «Hedte» u «Yronb», MonenupoBanue
MOJIEKYJT YTJIEBOIOPOJIOB U T'aJIOT€HONPOU3BOAHBIX, IIPOBEICHUE IPAKTHYECKON PAOOTHI:
MIOJIy4YE€HHE ATUIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnele 3a1aun.

Bbruncrenus no ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEILIECTBA WM MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB MJIM IPOJYKTOB PEAKIIUN).

Kucnopoacoaep:xamme oprannyeckne coeAuHeHUs!

[IpenenbHple 0THOATOMHBIE CHUPTHI. METaHOJI U 3TAHOJI: CTPOCHHE, PU3NUECKUE U
XMMHUYECKHE CBOMCTBA (peakLu C aKTUBHBIMU METaJlJIaMH, FaJIOT€HOBOI0POIaMH, TOPEHHUE),
IpuMeHeHHe. BonopoaHbie CBA3M MEKAY MOJIEKYJIAMU CIIUPTOB. JlelicTBUE METAHOMIA U ATAHOJIA
Ha OpraHU3M 4YeJIOBEKa.

MHOroaToMHbI€ CIIUPTHI. DTUIICHIJIMKOJIb U INIMLEPUH: CTpOEHUE, (PU3nYecKre u
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE CO IIEJIOYHBIMU METAJIJIAMU, KAU€CTBEHHAs peaKIys Ha
MHOTI'0aTOMHBIE cIUPTHI). JleiicTBue Ha opranu3M uesnoBeka. [[pumenenue riouuepusa u
STHJICHIJIUKOJIS.




@deHouI: CTPOEHUE MOJIEKYIIbI, (PU3MUYECKHe U XUMUUECKUe CBOMCTBA. TOKCHYHOCTD
¢denona. [lpumenenue penona.

Anbaerunpl 1 kemonsl. QopMabAETul, aleTaIbAET UL CTPOEHUE, (PU3UYECKUe U
XMMHUYECKHE CBOMCTBA (pEaKLMU OKUCIIEHUS! M BOCCTAaHOBJICHHUS, KAUECTBEHHBIE PEAKIINN),
IIOJIyYEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIPE/IeNIbHBIE KapOOHOBBIE KUCIOTHI. MypaBbHUHAs 1 YKCYCHAs! KUCIIOTHI:
CTpoeHue, (pu3nyeckue 1 XMMUYECKHe CBOMCTBA (CBOMCTBA, 00LIME /I KiIacca KUCIOT, peakLus
sTepudukanmn), noayyeHue u npumeHenrne. CTeapuHoBas U OJIEMHOBAs KMCIOTHI KaK
IPEeCTaBUTEIIN BBICIIUX KApOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT,
UX MOIOILIEE IEUCTBHE.

CroxHble 3(upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. buosornueckas posb KUPOB.

VYrneBobl: cocTaB, KjlacCU(pUKaLUs yriieBo10B (MOHO-, M- U noyincaxapusl). [oko3a —
MPOCTEHUIINIA MOHOCAXapUI: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3UIECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoencTBue ¢ ruapokcuoM meau(Il), okucnenne aMMuadHbIM PacTBOPOM
okcuna cepedpa(l), BocctaHoBNIEHUE, OPOKEHHE IIIFOKO3bI), HAX0XKIEHUE B IPUPOJIE,
npuMeHeHue, Ouonoruyeckas poib. Porocunte3. PpykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxmai u nenirono3a kak npupogHble noaumepsl. CTpoeHHe Kpaxmala U LeJITH0I03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaja (TMIpOoJin3, KaUeCTBEHHAs PeaKlus C HOJIOM).

DKCcepuMEHTaIbHbIE METO/bl U3yUEHUS BEIIECTB U UX MPEBPALLEHUI: IPOBEACHHE,
HaOJI0ZICHNE U ONIMCAaHUe TEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAUECTBEHHBIE
peaklry OJTHOATOMHBIX CIIUPTOB (OKUCIIEHHE ATaHoa okcuaoM Meau(1l)), MHOroaToMHBIX
cHUpTOB (B3auMoeiicTBue riuuepuna ¢ rujapokcuaom meau(1l)), anpaernnon (okucneHue
aMMMadHBIM pacTBopoM okcuzaa cepedpa(l) u ruapoxcunom meau(ll), B3aumonericteue
KpaxMmasa ¢ H0/I0M), IPOBeIeHHE MPAKTUYECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuérHeble 3a1aumn.

Bbruncrenus no ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXO/IHOTO BEIIECTBA WM MPOIYKTa PEAKIUHU 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WM IPOJLYKTOB PEAKIIUN).

A3oTconeprkale OpraHn4ecKue CoeMHEHNUS.

AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHndeckue coeauHenus. Guszndeckue u
XMMHUYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha MpUMepe IiniuHa). buonoruueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuasl.

benku kak npupoHbIe BBICOKOMOJIEKYJISIpHbIE coeAuHEeHUs. [lepBuuHas, BTopuuHas u
TPETUYHAas CTPYKTypa OeIKoB. XMMHUYECKHE CBOMCTBA OEIKOB: IMIPOJIN3, ACHATYpalus,
KayeCTBEHHBIE PEAKIINU Ha OEIKH.

DKcnepUMEeHTaIbHbIE METO/IbI H3Y4EHUS BEILECTB U UX IPEBpallleHH: HaOIoAeHNE U
OTMCaHKE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpaLus OCIKOB MIPU HArPEBAHUH, LIBETHBIE
peakIuu OEJIKOB.

BbicokomoiieKy/IsipHbIe COeIMHEHUS

OCHOBHBIE IOHATUS XMMHUH BEICOKOMOJIEKYJIIPHBIX COEMHEHUI: MOHOMED, ITOJIUMED,
CTPYKTYpPHOE 3B€HO, CTEIIEHb ITOJIMMEPHU3ALINH, CPEIHSSA MOJIeKyIsgpHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MTOJINMEPU3aLUs U ITOJIMKOHEHCALIMS.

DKCcrepuMEHTaIbHbIE METO/Abl U3yUYEHUS BEIIECTB U UX MPEBPALLEHUI: O3HAKOMJIIEHHE C
o0pa3iaMy NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyUYKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MPU U3yYEHNU OpraHudyeckoi xumuu B 10 knacce
OCYILIECTBJISIETCS Uepe3 UCIIOIB30BaHUE KaK OOLINX €CTECTBEHHO-HAYUHbIX IOHATUHN, TaK U
MOHSITUM, ABISAIOIIUXCS CUCTEMHBIMU I OTJEIbHBIX IIPEAMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.



OO111e ecTeCTBEHHO-HAYYHbIE TOHATHUSA: SIBIICHUE, HAyYHbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAJIN3, CUHTE3, KJIACCU(PHKALNSA, IEPHOINIYHOCTh, HAOII0ICHNE, U3MEPECHHE,
9KCHEPUMEHT, MOJIETUPOBAHHUE.

®dusuka: MaTepusi, SHEPTUsl, Macca, aToOM, JIEKTPOH, MOJIEKYJIa, SHEPIE€TUUECKUN YPOBEHb,
BEILIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUECKHe BEIUUUHbBI U €AMHULIbI
UX U3MEPEHUS.

buonorus: kierka, opranusm, 6uocgepa, 0OMEH BElIEeCTB B OpraHusme, (POTOCHHTES,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (OEJIKU, YIIIEBObL, JKUPBL, (PEPMEHTBHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPOJIbL, TOJIE3HbIE HCKOIIAEMBbIE, TOILIMBO, PECYPCHI.

TexHonorust: nuuieBble MPOIYKThI, OCHOBBI PALIMOHAIBHOTO TUTAHUS, MOIOIIME CPENICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHUE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KITACC OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMH

XUMHYECKUH dJIeMEeHT. AToM. SIIpo aTomMa, U30TOMbl. DJIEKTPOHHAsT 000JI0UKa.
DHepreTuyecKue YpoBHH, IOypPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d- 3meMeHThl. OCOOCHHOCTH
pacnpeienieHus AIEKTPOHOB MO OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB.
DneKTpOHHAs: KOH(UTYpAIIHs aTOMOB.

[Tepronnueckuii 3akoH u [lepuoanyeckas cucrema Xumuyeckux ssnemeHton /1. U.
MenneneeBa. CBsi3b nepuoAM4ecKoro 3akona u [lepuoanueckoit cUCTEMbl XUMUYECKUX
aneMmeHToB JI. 1. MenaeneeBa ¢ COBpeMEHHOM T€OpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MCHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CJIIOKHBIX BEIIECTB
10 rpynnam 1 nepuogaM. 3HaueHHe MEepUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XuMU4YecKas CBsi3b. Buabl XuMu4eckoi cBs3u (KOBaJEHTHAs
HENOJIsIpHasl U MOJIIpHAasi, MOHHAsI, MeTajuindeckas). MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOM
XUMUYECKOMU CBA3U (OOMEHHBIN U TOHOPHO-aKIenTOpHBIN). Bomopoanas cBsi3b. BaieHTHOCTS.
DIIEKTpOOTpULIATENbHOCT. CTeneHb OKUcIeHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEILECTBA. THUIBI KPUCTANTMYECKHUX PEIIETOK. 3aBUCUMOCTbh CBOMCTBA BEILIECTB OT TUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o nucnepcHbIX cuctemMax. VICTHHHBIE M KOJIJIOMIHBIE PaCcTBOPHI. MaccoBas 10715
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranmueckux coequHeHnil. HoMeHknaTypa HeopraHudeckux
BemiecTB. ['eHeTHYeCKas CBSI3b HEOPTAHMUECKUX BEIIECTB, MPUHAIICKAIINUX K PA3TUIHBIM
KJIaCcCaM.

Xumnyeckas peakuus. Kiaccupukanys XMMUYECKHUX peakluii B HEOPraHMYECKOH U
OpPraHUYECKOW XMMUU. 3aKOH COXPAHEHHSI MACChl BEILIECTB, 3aKOH COXPAaHEHUs U MPEBPAILICHHS
SHEPTHH NMPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakiuy, e€ 3aBUCUMOCTh OT pa3NuYHbIX (pakTopoB. OOpaTUMBbIE peakiny.
Xumuaeckoe paBHOBecHe. DaKTOPhI, BIUAIONINE HA COCTOSTHUE XMMUYECKOTO PABHOBECHS.
[Ipunnun Jle [larense.

DnekTponauTuyeckas auccouuanysi. CuiibHble U ciaadble 37eKTpoiauThl. Cpesa BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHasi, IeT0O4HAs.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DKCIEepUMEHTAIbHBIE METO/IbI U3yUCHHUS BEIIECTB M UX MPEBPAILCHHI: 1€MOHCTpALIUs
tabnun «Ilepuonnyeckas cucremMa xumudeckux saemeHToB J[. . MenneneeBay, nzyuenue
MOJIeJIEN KPUCTAJUTMYECKUX PEHIETOK, HAOMI0IEHNE U ONTUCAaHUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3I0kKEeHHE MEPOKCH Ia BOJAOPOAA B MPUCYTCTBUHU KaTalnu3aTopa,
OIpeZIeNIEHUE CPEIbl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAJIBLHOTO NHIUKATOPA, PEAKIIUU



HMOHHOTO 00MEHa), MPOBe/IeHNE IPAaKTHUECKOI paboThl «BiausHue pa3nuuHbIX (JaKTOpPOB Ha
CKOPOCTb XUMHUUYECKOU PEAKIINI.

Pacuérneble 3a1aumn.

Pacuérhl 0 ypaBHEHUSAM XUMHUYECKUX PEAKLUN, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHATHS «MAaCCOBast 1OJISI BEIIECTBAY.

Heoprannueckas xumus

Hewmerannel. [lonoxenne HemeraimoB B [leproanyeckoii cucteMe XuMUYECKUX
anemenToB /. V1. MenaeneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB. DU3NYECKUEe CBOHCTBA
HEMETAJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpUMeEpe KUCIopoia, cephl, (hocdopa u yriepoaa).

XUMUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TaJIOTeHOB, CEPHI, a30Ta, pochopa,
yraepoaa U KpEMHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOAOPOTHBIX
COCTMHEHUH).

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COCIMHEHUI.

Mertauibl. [Tonoxenne meraimnoB B [leproanueckoi cucteMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000104€K aTOMOB MeTaiioB. Obuue
¢u3nueckue cBoiicTBa MeTauioB. CIuiaBbl METAJIIIOB. DIEKTPOXUMUYECKUH psAJl HAPSKEHUM
METaJJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIIUX METAILIOB (HATPUiA, KaJIUH, KaJIbIIMA, MarHuu,
QIIOMUHUH, IUHK, XPOM, KeJIe30, Me/1b) U UX COETUHEHUH.

O61ue criocoObl MoayyeHUs! MeTauloB. [IpruMeHnenne MeTaoB B ObITY U TEXHHKE.

OKCHepUMEHTAJIbHBIE METObI U3YUEHHUS BELIECTB U UX MPEBPAILCHUN: U3yUEHHE
KOJUIEKIIMU «MeTaJutbl U CIJIaBbl», 00pa3lloB HEMETAIIJIOB, PEIIEHNE YKCIIEPUMEHTAIbHBIX
3aja4, HaOJII0/IEHUE U ONMCaHKE IEMOHCTPALMOHHBIX U JJA0OPaTOPHBIX OIBITOB
(B3anMoieiicTBHE THIPOKCH/IA ATIOMUHHUS C PACTBOPAMHM KHCIIOT U IIEeJI0Yel, KaUeCTBEHHbIE
peakunu Ha KaTUOHBI METaJJIOB).

Pacuérnble 3a1aumn.

PacuéTtel Macchl BemecTBa Wik 00bEMa Ia30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEaKIIUU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKLIMH, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Pousb xumun B 00ecrieueHu 3KOJIOTHIECKON, JHEPTEeTHUECKOMN | MUIIEBOM 0€30TacHOCTH,
pa3BuTuu MeauuuHebl. [IoHATHE 0 HAYYHBIX METOAAX IMO3HAHUS BEUIECTB U XMMHYECKUX
pEaKLHid.

[IpencraBnenus 06 0OMMX HAYYHBIX MPUHIUIAX TPOMBILIUIEHHOTO TOTYYEHUS
BAKHEMIINX BELIECTB.

YenioBeK B MUPE BEIIECTB U MATEPUAJIOB: BAKHEUILINE CTPOUTEIIbHBIE MaTEPHAJIbI,
KOHCTPYKLMOHHBIE MAaTEPUAJIbI, KPACKHU, CTEKJIO, KEPAMMKA, MaTEPUAJIBI JJIs SJICKTPOHUKH,
HaHOMAaTepHUabl, OpPraHu4eCKre U MUHEPAJIbHbIC y100peHusI.

XHMUS ¥ 300pOBbE YEJIOBEKA: MTPAaBUJIA UCTIOJIb30BAHMS JICKAPCTBEHHBIX IIPENIapaToB,
MpaBmia 6€30MaCHOr0 UCTIOIB30BaHUS MPEenapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H MPU U3yUeHUU OOIIeH U HEOPTraHUYECKOM XUMUH B
11 xacce oCyLIeCTBISIETCS YEPE3 UCIIOIb30BaHNE KaK OOIIKX €CTECTBEHHO-HAYYHbBIX TOHATHH,
TaK Y MOHATUMN, SBJIAIOIINXCS CUCTEMHBIMH JIJISl OT/IETBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TTOHSTHS: HAyUHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CHHTE3, KIIACCU(PHKAINS, TIEPUOJMIYHOCTh, HAOI0ICHHE, SKCTIEPHUMEHT,
MOJEIMPOBAaHNE, U3MEPEHHE, SIBICHUE.

®dusnka: MaTepus, YHEPrus, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
palnOaKTUBHOCTh, MOJIEKYJIA, JHEPTeTUUECKUI YPOBEHb, BEIIECTBO, T€JI0, 00bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEIMUUHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.



buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHUHBI, 0OOMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MuHepasbl, FOpHbIE TOPO/IbL, MOJIE3HBIE HCKOMAaeMbIe, TOTIMBO, PECYPCHIL.

TexHomorus: XuMu4uecKasi IPOMBIILIEHHOCTh, METAJLTYPrHus, IPOU3BOCTBO
CTPOUTENIbHBIX MaTePUaJIOB, CEIbCKOXO03IHCTBEHHOE TPOU3BOICTBO, MTUIIEBAs
MIPOMBIIIICHHOCTH, (JapMaleBTUYeCcKasi MPOMBIIUICHHOCTbD, TPOU3BOJICTBO KOCMETUYECKUX
penapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAIIOB, JIEKTPOHHAS TPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTHUHU.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMGBI 110 XMUMUU HA
BFA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

@I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOECHUS 00YUarOIIUMUCS
IIPOrpaMM CpeHEro o01ero oopa3oBanus (JINYHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM).
HayuHo-mMeTonn4yeckoit OCHOBOM 1 pa3pabOoTKH MIIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS
MIPOrpaMM CpeIHEro o01ero 00pa3oBaHus ABISETCS CUCTEMHO-/AEITEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBHU C CUCTEMHO-IEATEILHOCTHBIM IIOIXOIOM B CTPYKTYPE JIUYHOCTHBIX
Pe3yIbTaTOB OCBOEHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEAHETO 0011ero oopa3oBaHUs
BBIJIEJIEHBI CIIENYIOLINE COCTABIISAIOIINUE!

0CO3HaHUE 00YJAIOITUMHUCS POCCHICKON TPaXTaHCKON MACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEIEICHHUIO;

HaJIM41e MOTUBALMM K 00y4EHUIO;

LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOCXKICHHUI TMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKHUX TP 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH 00YUYaIOLIMXCsl PYKOBOJICTBOBATHCS B CBOEH JI€ATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIIUMHU LIEJIOCTHOM CUCTEME XUMUYECKOTO
o0Opa3oBaHus;

HaJIN4YMe IPaBOCO3HAHUS SKOJIOTNYECKON KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIENIU U
CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS MpeaMeTa « XUMHUs» JOCTUTAIOTCS B €IUHCTBE
y4e€OHOM 1 BOCIIUTATEIbHOMN AESITEIHOCTH B COOTBETCTBUH C T'YMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMU U HJ€alaMi POCCUICKOTO
IpaXk1aHCKOr0 00IIEeCTBa, MIPUHATHIMU B OOIIECTBE HOPMAaMH U MIPABUIIAMU TTOBE/ICHUS,
CHOCOOCTBYIOLIMMH IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJIEHUS
JMYHOCTH 00YYaOLIIXCS.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaMeTa « XUMHU» OTPaxkatoT ChOPMHUPOBAHHOCTh
OTIbITA TIO3HABATEILHON U MPAKTHUECKOH AESITETLHOCTH 00yUaIOMIUXCs 10 peaTu3aun
MIPUHATHIX B O0LIECTBE IIEHHOCTEHN, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

0CO3HaHMs 00yUaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX ITPaB U 0053aHHOCTEH, yBaKEHUSI K
3aKOHY U NPaBOMNOPSAKY;

MIPEICTABIEHHS O COIMATIBHBIX HOPMAX M MPAaBUIAX MEKIMNYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON AEATEIbHOCTHU MPHU CO3JaHUU YUEOHBIX POEKTOB,
pelieHny yueOHBIX U MO3HABATEIbHbBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IIPY aHAJIN3€ PA3INYHBIX BUIOB yUeOHOU AESTENIbHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOILIEHUS! K HCTOPUYECKOMY U HAyUYHOMY HACJIEIUIO0 OT€YECTBEHHON
XMMUHY;

YBa)KEHHsI K NIPOLIECCY TBOPUECTBA B 00IACTH TEOPUH U MPAKTUYECKOIO IPUMEHEHNUS
XMMHUH, OCO3HAHUS TOTO, YTO JTOCTHKEHUS HAYKH €CTh PEe3YyJIbTaT ATUTEIbHBIX HAOII01eHUH,
KPOIIOTIIMBBIX SKCIEPUMEHTAIBHBIX IIOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U IPAKTUKOB,;

HHTEpEeca U NO03HABATEIbHBIX MOTUBOB B IIOJyYE€HUU U MOCIIEAYIOLIEM aHAIN3e
UH(QOPMALIUY O IIEPEIOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MTOBEICHMS;



CITOCOOHOCTH OIICHUBAThH CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SBIICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJAEHUE U MOCTYIKMA CBOMX TOBAPUILEH C MO3ULIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbl 310POBbS:

MMOHUMaHHUS [IEHHOCTEH 3I0POBOr0 M 0€30I1acHOTr0 00pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPM3UUECKOMY U NICUXUYECKOMY 370POBBIO;

coOroeHusI MpaBui 0€30MacHOr0 00pallleHus C BEIIeCTBAMU B OBITY, TOBCEIHEBHOMN
JKU3HU U B TPYAOBOM AEATEIBHOCTH;

MOHUMAaHMS LIEHHOCTH MPaBWJI MHANBUAYAIBHOTO M KOJUIEKTUBHOTO 0€3011acHOTO
MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJIEH;

OCO3HAHUS MOCIIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aTKOT OIS,
HapKOTHUKOB, KypPEHHUS);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B YU€OHO-UCCIIEI0BATENLCKOM EATETLHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUIAX JNESATEIbHOCTH;

YCTaHOBKH HA AKTUBHOE YYaCTHE B PEUICHUHU NMPAKTUYECKUX 3a]1a4 COUAIIbHOU
HaNPaBIEHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPaAKTUUYECKOMY M3YUYEHHUIO MPOPECCUl pa3IudHOro pojia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYLY, JIFOJAM TPyJa U pe3yjbTaTaM TPYJAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYATBHON TpaeKTOpUn 00pa3oBaHus,
Oynymieit mpodeccun U peanu3anud COOCTBEHHBIX )KH3HEHHBIX IJIAHOB C YUETOM JIMIHOCTHBIX
WHTEPECOB, CIOCOOHOCTEH K XUMUH, UHTEPECOB U OTPEOHOCTEH 001IIeCTBa;

6) IK0JI0THYECKOT0 BOCIIMTAHMSI:

9KOJIOTHUECKH 11e71ecO000pa3HOro OTHOLICHHSI K PUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMiIe;

MMOHUMAHHUS TJI00AIEHOTO XapaKTepa HKOJIOTUIECKUX MPOOIeM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM CPEIbI;

OCO3HaHUS HEOOXOIUMOCTH UCTIONB30BAHUS JOCTHKCHUN XUMHH IS PEIICHUS BOIIPOCOB
palMOHANBHOTO MPUPOAOTOJIb30BAHMUS;

AKTUBHOT'O HEMPUATHS AEHUCTBUM, IPUHOCAIIMX BPEJ OKPYKAIOLIEH IPUPOIHOU Cpeae,
YMEHHS MMPOTHO3UPOBATH HEOIArONMPHUATHBIC SKOJOTUUYECKHE TTOCIEACTBHUS TPEANMPUHAMAESMBIX
JEUCTBUM U NIPENOTBPALLATD UX;

HaJIMYUSI Pa3BUTOT0 HKOJOTMYECKOTO MBIIIJIEHUSI, SKOJIOTUUECKON KYJIbTYpPhI, ONbITa
JESATETBHOCTU IKOJOTMYECKOM HAMPABIEHHOCTH, YMEHHS PYKOBOJACTBOBATHCSA MU B
MO03HABATEJIbHON, KOMMYHUKATHBHOM M COIMATILHOM MPAKTHUKE, CITOCOOHOCTH U YMEHHS aKTHUBHO
MIPOTUBOCTOSThH HICOJIOTHH XeMo(oouu;

7) HEHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOILIECTBEHHOM MPAKTUKU;

MMOHWMAHHUS CIICNU(DUKN XUMHUH KaK HAyKH, OCO3HAHUS €€ POu B OPMHUPOBAHUU
paIoOHATBHOTO HAYYHOTO MBIIIEHUS, CO3/IaHUU IIEIOCTHOTO MPECTaBICHUs 00 OKPYKAIOIIeM
MHPE KaK O €IMHCTBE MPUPObI U YEJIOBEKA, B IO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEN U
pelieHrnu IpobieM COXpaHEeHUs MTPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUH JIJISi COBPEMEHHOW ITUBUITH3AINH: B €€
T'YMaHHUCTUYECKOW HAMIPABIEHHOCTH U BaXXKHOM POJIM B CO3IaHUH HOBOW 0a3bl MaTepHabHOM
KYJBTYPBbI, peIIEHUH TJI00ATBHBIX TPOOJIEM YCTOMYHBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOA,
SHEPreTUYECKOMU, MUIIEBOM 1 SKOJIOTMYECKOi 0€30MacHOCTH, B Pa3BUTHH METUIIHBI,



00eCrieyeHUH YCIOBUHM YCIEIHOIO TPYy1a U HKOJIOTHYECKH KOM(DOPTHON XKU3HU KaX/10T0 YieHa
00I1IeCTBa;

€CTECTBEHHO-HAY4YHOM IPaMOTHOCTH: IOHUMAHUs CYLIHOCTH METOAOB IIO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOIB30BATh MOTY4YaeMble 3HAHUS JIS
aHau3a U OOBbSICHEHNUS SIBJICHUH OKPYXKAIOLEro MUpa U NPOUCXOAIINX B HEM U3MEHEHHH,
YMEHHS JIeTIaTh 00OCHOBAHHBIC 3aKIIOYCHHUSI HA OCHOBE HAayUHBIX (DAKTOB M MMEIOIINXCS JAHHBIX
C LIEJIbIO MOJIyYEHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIILHO UCIIOJIb30BAaTh XUMUYECKUE 3HAHUS AJIsl pellieHus Ipo0emM
B peaJIbHBIX )KU3HEHHBIX CUTYALUX;

HHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO M caMOOOPa30BaHUIO, K
AKTUBHOMY IOJIyY€HHUIO HOBBIX 3HAHUI 110 XMMHUU B COOTBETCTBUH C )KU3HEHHBIMU
NOoTpeOHOCTAMU;

HHTEpeca K 0COOEHHOCTSAM TPyJAa B pa3iIuyuHbIX chepax npodheccuoHanbHOM
NEATEIBHOCTH.

METANIPEAMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE pe3yIbTaThl OCBOCHHS yUEOHOTO NpeaMeTa « XUMHUA» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble U1 (POpPMUPOBAHHS MUPOBO33PEHUS 00YUAIOIUXCS MEXKIUCIUIUIMHAPHBIE
(MexxIpeIMEeTHbIE ) 001IIeHayYHbIE TOHTHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienu(uKy METOJ0B MO3HAHMUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAyUHBIH (DaKT, MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIe/IOBaHNE, HAOIOICHUE, N3MEPEHUE, SKCIIEPUMEHT U ApYyTHe);

YHUBEpCaJIbHbIE yueOHbIe NeicTBUS (IT03HABATENbHbIE, KOMMYHHUKATUBHBIE,
peryJsTUBHBIE), o0ecrieunBaromue GopMrupoBaHue (PyHKIIMOHAIBHOW TPAaMOTHOCTH U
COLIMAJILHOW KOMIIETEHIIMH 00YYarOIINXCs;

CHOCOOHOCTH 00YYAIOIINXCS UCTIOIb30BaTh OCBOSHHBIE MEKAUCLIUILUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCATIbHbIE yUeOHbIE IEHCTBUS B IO3HABATEIILHON 1
COLIMAJIbHON ITPAKTHKE.

MertamnpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAICHHE YHUBEPCATBHBIMH YUCOHBIMU
M03HABATEIbHBIMU, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU J1€HCTBHSIMHU.

OgiaieHNe YHHBEPCAIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMHU A CTBUSIMH:

1) 6a3oBble JIOTHYECKHUE 1€l CTBUSA:

CaMOCTOATENIBHO (POPMYJIUPOBATh U AKTYaJIM3UPOBATh MIPOOIIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OIIpeNIeNATh LIeJH JIeATeIbHOCTH, 3aJJaBasi IapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AESATEIbHOCTHU C MIOCTaBICHHBIMU LIETSMU;

UCIOJIb30BATh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBLACTATD
XapaKTepHbIEe PU3HAKN NOHATUN U YCTAaHABJIMBATH UX B3aUMOCBS3b, UCIIOIb30BaTh
COOTBETCTBYIOLIUE MMOHATUSA AJI1 OOBSICHEHUSI OT/IEIbHBIX (PAKTOB U SIBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIMU BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHaBJIMBATh IPUUUHHO-CIICCTBEHHBIE CBS3U MEXKIY U3y4aeMbIMH SBICHUSIMU;

CTPOUTD JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbIE, I€JyKTUBHbIE, 10 aHAJIOTUH),
BBISABIISITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B PACCMAaTPUBAEMBbIX SIBJICHUAX, (HOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MIPUMEHSATH B IIPOIecce MO3HAHUS, UCIIOIb3yEeMbIe B XMMUU CUMBOJINYECKHE (3HAKOBBIC)
MOJIeNH, MPeo0pa30BbIBATh MOJIETIbHBIE IPEICTABICHHUS — XUMUYECKUHN 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeckas popmyiia, ypaBHEHHE XMMUYECKON peaklui — IpHU peIIeHUu yueOHbIX
[I03HABATEJIbHBIX U MPAKTUUECKUX 3aJa4, IPUMEHSATh Ha3BaHHbIE MOJIEJIbHBIE MTPEICTAaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aE€MbIX BELIECTB U XMMUUYECKHUX PEAKIIHUH.

2) 0a3oBble HCCIeA0BaTEeIbCKHE JIeliCTBUS:



BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOI'O ITO3HAHMS BEILECTB U XUMHUYECKUX PEaKLUK;

(GbopMyIHPOBATH IIETTU U 33]]a4X UCCIIEI0OBAHMUS, UCIIOJIb30BaTh MOCTABICHHBIC U
CaMOCTOATENIBHO C(OPMYJIMPOBAHHBIE BOIIPOCHI B KAY€CTBE HHCTPYMEHTA O3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABHIILHOCTH BBHICKA3bIBAEMBIX CYXKIICHHIA;

BJIa/IETh HABBIKAMH CAMOCTOSITEIILHOTO IIJIAHUPOBAHMS U ITPOBEICHUS YUEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS HA0II0JaTh 33 XOI0M IPOLIECCa, CAMOCTOSTENIEHO
IPOTHO3UPOBATH €0 pe3yJIbTaT, (OPMYIUPOBATH OOOOIIEHHUS U BBIBOBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHUSA, COCTABISATH OOOCHOBAHHBIM OTUET O MPOJIEIAHHOMN
pabore;

MIPUOOPETATH OIBIT YUYEHUYECKOM UCCIIEA0BATENBCKON U IPOEKTHON €A TEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJOB PELICHUS
IPAaKTHYECKUX 3aJa4, IPUMEHEHUIO Pa3INYHbIX METOA0B [TO3HAHUS.

3) paGora ¢ nunopmaumei:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HH(POpMALUU (HayYHO-IOMYJISIpHAs
JIUTEpaTypa XUMHUUECKOTO COJIepKaHMs, CIpaBOYHbIe Tocobus, pecypcsl IHTepHeTa),
aHAJIM3UPOBATh HHPOPMAIUIO PA3IUYHBIX BUJIOB ¥ (OPM MpECTABICHUS, KpUTHUECKU
OLICHHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCTE;

(hopMyIUpOBaTh 3aMPOCHl U MPUMEHSATH Pa3JIMYHbIE METO/IbI TP MOUCKE U 0TOOpE
UH(pOpMaLIUU, HEOOXOAUMOI JUIs BBINOJHEHHS YU€OHBIX 3aj1au ONpPEAeIEHHOTO THUIIA;

MIPUOOPETATH OMBIT UCIIOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYIO (OpMY IpescTaBieHust HHGopMauu (CXeMsl,
rpauKy, TuarpaMMsbl, TaOJIHUIIbL, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPHU pabOTe C XUMUYECKOI
uHpopMalrell: IPUMEHSITh MEXITPEIMETHbIE ((PU3NUECKHEe 1 MaTeMaTHUYeCKHE) 3HAKU U
CUMBOJIBI, hOpMyIIbl, a0OpEeBHATYPBI, HOMEHKIATYPY;

MCIOJIb30BATh U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH.

OBy1ageHne yHHBEpPCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUAMM:

3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYX1aeMON TEMbI B X0 JUaora U/ Ui JUCKYCCHH,
BBICKa3bIBaTh UJIeU, (POPMYIUPOBATH CBOM MPEI0KEHNS OTHOCUTENILHO BBIITOJIHEHHUS
MPEIIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3EHTALMEN PE3yIbTATOB MIO3HABATEILHON JEATEIBHOCTH, ITOJIyYEHHBIX
CaMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUH XUMHYECKOIO
9KCHEPUMEHTA, IPAKTUYECKOM pabOoThI IO UCCIIEA0BAHUIO CBOMCTB U3y4aeMbIX BEILECTB,
peanu3anuy yaeOHOTo MpoeKTa U (GOpMyIMpOBaTh BEIBOBI IO PE3YIbTAaTaM MPOBEAEHHBIX
UCCIIeIOBaHUN yTEM COTJIacOBaHMsI MO3ULMI B X0J1e 00CYXIeHUsI U 0OMEHa MHEHUSMU.

OBiageHne yHMBepPCAJIBbHBIMHU PeryJsiTHBHBIMY I CTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIISITh CBOIO TO3HABATEIBHYIO JEATEIBHOCTD,
orpenenss e€ IeH U 337a4u, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
npeJlaraeéMblii aIropuT™ AEUCTBUIA PU BBITOJHEHUH YUEOHBIX M UCCIIEIOBATEIbCKUX 3a/1a4,
BBIOMpATh Hanboee F3PPEKTHUBHBIN CIIOCOO UX PEIICHHS ¢ YYETOM MOTyYSHHsI HOBBIX 3HaHUH O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JESTEILHOCTH HA OCHOBE CaMOaHalINu3a U
CaMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATBI 10 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XuMus» OTpaXKaroT:
c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAYYHOU KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUHN MPUPOJIbL, B HOPMUPOBAHUU
MBIIUICHHUS U KyJIBTYPBI IMYHOCTH, €€ (yHKIIMOHAIFHON TPAMOTHOCTH, HEOOXOIUMOM JIJIst



peleHus MPaKTUYECKUX 3a7ayd M S3KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpeie;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpask BKJIFOUAET: OCHOBOINOJIAratoIue
MOHATHUS (XMMHYECKHUH IEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XUMHUECKas CBsI3b, CTPYKTYpHast popmMyiia (pa3BEpHyTas U
COKpaIéHHasi), MOJb, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, yIIepoJHBIN CKeNeT,
(yHKIMOHANIbHAS FPYIIA, PaAUKall, U30MEepusi, U30MEPbI, FOMOJIOTMYECKUH psijl, TOMOJIOTH,
YTJIIE€BOIOPObI, KUCIOPO U a30TCOJIEPKAINE COEAUHEHNSI, MOHOMED, IOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE CO€AMHEHUS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUSI OPraHUUECKUX
BeuiecTB A. M. ByTiepoBa, 3aKk0H cOXpaHEHUS] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH A3BIK XMMUHU; MUPOBO33PEHUECKUE 3HAHMUS, JIS)KALME B OCHOBE TIOHUMAaHUS
MPUYMHHOCTU ¥ CHCTEMHOCTH XUMHUYECKHX SIBIICHUH, ()aKTOJIOTHUECKUE CBEJICHHSI O CBOICTBAX,
COCTaBe, MOJyYeHUH U 0€30MIaCHOM HCIOJIb30BaHUH BaXKHEUIIIMX OPraHMUECKUX BEIIECTB B ObITY
U IPAKTHUUYECKOH 1eATEeIbHOCTU YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHbIC IPU3HAKH MMOHITUHN, YCTaHABINBATh
HX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATHUS IPU ONMCAHUN COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHNYECKUX COEIMHEHNN;

c(OpMHUPOBAHHOCTh YMEHUH UCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY ISl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOH) (hOpMYJT OpPraHMUECKUX BEIIECTB
U ypaBHEHUIN XUMUYECKUX PeaKlui, U3rOTaBINBATh MOJIETN MOJIEKYJl OpraHUUECKUX BEILIECTB
JUISL WJUTFOCTPALIMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHMSI;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh MPUHAJICKHOCTh H3yUEHHBIX OPTraHUYECKUX
BEIIECTB 0 UX COCTaBY U CTPOCHUIO K ONPEIeIEHHOMY KJIacCy/TpyIine coeTMHeHUH
(YryiieBoJopo/ibl, KUCIOPO/I U a30TCOAEpIKAIINE COETUHEHHS], BBICOKOMOJIEKYISIPHbIE
COEJIMHEHM ), 1aBaTh UM Ha3BaHUs 1o cucreMarndyeckoil HomeHkinarype (IUPAC), a taxxke
MIPUBOJUTH TPUBUAJTIbHBIE HA3BAHUS OT/IEJbHBIX OPraHUYECKUX BEUIECTB (3TUIIEH, IPOIIIIEH,
alleTUIeH, 3TUICHIJIMKOJIb, TIMLEPHH, (eHo, popMabIerul, aleTaabaerul, MypaBbuHas
KHCJIOTa, YKCYCHAas KMCIIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, III0K03a, (PpyKTO3a,
Kpaxmal, [eJIJTI0J103a, TJIMLHH);

c(OPMHPOBAHHOCTb YMEHUS ONPEIEIATh BUIbl XUMUUECKOM CBA3H B OPIraHUYECKHUX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTb YMEHUS IPUMEHSATH MOJI0KEHUSI TEOPUU CTPOSHHS OPraHUYECKHX
BemecTB A. M. ByTtiepoBa aiist 00bsSCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NIECKHE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENCH pa3IMUHBIX KJIACCOB OPraHMUECKUX BEIECTB
(MeTaH, TaH, dTUIICH, IPOTHIIEH, alleTUiIeH, OyTaauen-1,3, metunOyraauen-1,3, 6eH3o7,
METaHOJI, 3TAHOJI, STHJICHIJIMKOJIb, TIUIEPHH, (EHO, alleTaabIer /i, MypaBbUHAsI U YKCyCHasl
KHCJIOTHI, IJIFOK03a, KpaxMaJl, LIeJUIi0J103a, aMUHOYKCYCHAsl KUCJI0Ta), UIUTIOCTPUPOBATh
TE€HETUYECKYIO CBSI3b MEXKAYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUECKUX PEAKLUH C
WCTIOJIB30BAHUEM CTPYKTYPHBIX (hopMyIT;

c(OpPMHUPOBAHHOCTb YMEHUSI XapaKTepU30BaTh HCTOYHUKHU YTJIEBOOPOIHOTO ChIPhS
(HeTh, MPUPOTHBIN Ta3, YToJb), CIOCOOBI MX MEPEPaOOTKU U MPAKTHYECKOE IPUMEHEHHUE
IIPOAYKTOB NepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOUTH BBIYUCICHUS [0 XUMUYECKUM YPaBHEHUSIM
(mMaccel, 00bEMa, KOJTMUECTBA UCXOAHOTO BELIECTBA MM MPOIYKTa PEAKIMU MO U3BECTHBIM
Macce, 00bEMY, KOJTHYECTBY OAHOTO M3 HCXOHBIX BEIIECTB HITH MPOAYKTOB PEAKITIH);

c(OpMHPOBAHHOCTh YMEHUH BIaIeTh CUCTEMOM 3HAaHUN 00 OCHOBHBIX METO/1aX HAyYHOTO
[TO3HAHUS, UCIIOIb3YyEMbIX B XUMHUH IIPU U3YUEHUU BEIIECTB U XUMUYECKUX SIBICHUN
(HabmoieHe, U3MEpEeHNe, IKCIEPUMEHT, MOICTTMPOBAHKE), UCIIOIB30BATh CUCTEMHbIE



XMUMUYECKHE 3HAHUS JUIsl IPUHATHUS PEIIEHUH B KOHKPETHBIX )KU3HEHHbBIX CUTYalUsX, CBI3aHHbIX
C BEIIECTBAMHU U UX IPUMEHEHHUEM;

c(OpPMHPOBAHHOCTb YMEHUM cOOII01aTh MTpaBHiIa MOJIb30BAHUS XUMHUECKOW OCY 10 U
1a00paTOPHBIM 00OPYAOBAHUEM, a TAKXKE IPaBUiIa OOPAIIEHNs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMU 1O BBIIOJHEHUIO J1a00pATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBIIIOIHATh XUMHUYECKUH SIKCIIEPUMEHT
(mpeBpalleHnsl OPraHUYECKUX BELIECTB IIPU HArPEBAHUU, [TOJyUCHHUE ATUIICHA U U3yUYEHHUE €T0
CBOMCTB, KAUECTBEHHbIE PEAKIIUN OPraHUYECKUX BELIECTB, JeHATypalusl OEIKOB MpU
HarpeBaHMH, [IBETHbIE PeaKLUU OENKOB) B COOTBETCTBUU C ITPABUIIAMH TEXHUKU 0€30IaCHOCTH
pu OOpAICHUH C BEIECTBAMHU U Ta0OPAaTOPHBIM 000pyI0OBaHHEM, TIPEICTABIATH PE3yJIbTaThI
XMMHUYECKOI'0 SKCIIEpUMEHTa B (hopMe 3anrcy ypaBHEHUN COOTBETCTBYIOLINX peakLuil 1
(hopMyIHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTb YMEHUI KPUTHUECKU aHATU3UPOBATH XUMUUECKYIO HH(OpMaLuio,
MI0JIy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (Cpe/icTBa MaccOoBOM MHpopMmanuu, IHTEpHET U ApyTUX);

c(OpPMHPOBAHHOCTb YMEHUH COOII01aTh MpaBHiia 3KOJIOTMUYECKH 11€JECO000pa3HOTo
MOBECHUS B OBITY U TPYJOBOMU AESITEILHOCTH B LENSIX COXPAaHEHHsI CBOETO 3/J0POBBS U
OKpYKaroIlel MPUPOIHOMN Cpelibl, 0CO3HABATh ONTACHOCTH BO3JEHCTBUS HA JKUBbIE OPTraHU3MBbI
oIpeesIEHHBIX OPTaHUYECKUX BEILECTB, MoHUMas cmbici nokaszarens 1K, noscusaTs Ha
IIpUMeEpPax CIOCOObl YMEHBIICHHS U PEAOTBPALICHUS UX BPETHOT'O BO3/IEHCTBHS Ha OPraHU3M
4eJI0BEKa;

JUIs 00yYaroIIMXCsl C OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBBSI: YMEHHUE TPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUUECKUX SBJICHHUIA;

JUISL CJIETIBIX U CIIA0OBUASIIUX O0YUAIOIIUXCS: YMEHUE HCIIOJIb30BaTh PeNbehHO-
TOUEYHYIO cucTeMy o06o3HaueHuit JI. bpaiins ans 3anucu XumMuyeckux Gopmyd.

11 KUIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 Heopranudeckasi XUMHUs»
OTpaXKaroT:

c(hOopMUPOBAHHOCTD MPEJCTABICHUN: 0 XUMUUECKOU COCTABIISIONIECH €CTECTBEHHO-
HAy4HOM KapTUHBI MUpPA, POJIU XUMUU B IO3HAHHUHU SIBICHUN TIPUPO/IBI, B HOPMUPOBAHUU
MBIIUICHUS U KYJIBTYPBI JINYHOCTH, €€ (HYHKIIMOHAILHON TPAMOTHOCTH, HEOOXOIUMOM JIJIst
pelIeHus MPAKTHUECKHX 3a7a4 U YKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpee;

BJIa/ICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIIE
MOHATHS (XUMHUYECKHUH JIEMEHT, aTOM, U30TOIl, S-, P-, d- 2JIEKTPOHHbIE OPOUTAIN aTOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BAJICHTHOCTD, 3JIE€KTPOOTPULIATEIBHOCTb, CTETIEHb
OKHCJIEHUS, XUMUYECKasi CBA3b (KOBAJICHTHAsI, NOHHASI, METAJJINYECKasi, BOJOPO/IHAs),
KpUCTAJUTMYECKAs PEIIETKA, TUIIbl XUMUYECKUX PEAKLUN, pACTBOP, JIEKTPOIUTHI,
HEAJIEKTPOJIUTHIL, AIEKTPOJIUTUYECKAS TUCCOLMALINS, OKUCIUTEb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKON peaklui, XMMUYECKOe PaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS
3JIEKTPOJIUTUYECKON Aucconnauu, nepuoandeckuii 3axkon 1. 1. Menneneea, 3akoH
COXPaHEHMS MACChI BELLIECTB, 3aKOH COXPAHEHUS U NIPEBPALLEHUS SJHEPTUU ITPU XUMHUUECKUX
peakiusix), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUH, MUPOBO33pEHUECKHIE 3HAHMUS,
JIeKale B OCHOBE TIOHUMAaHMs IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUH,
(hakTonornueckue CBEJEHUs O CBOMCTBAX, COCTaBe, MOTYYEHUH U O€3011aCHOM HCIIOIb30BaHUU
BOXHEUIINX HEOPTaHUYECKHUX BEILECTB B OBITY U MPAKTHUECKON ACSITEIHLHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIC IPU3HAKU MOHATUHN, YCTaHABIMBATD
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIUE MOHATHUS IPU OMMCAHUN HEOPTaHUYECKUX
BEIIECTB U UX MPEBPAILLEHUI;

c(OpMHUPOBAHHOCTh YMEHUI HCIIOJIb30BaTh XUMUUECKYIO CHUMBOJIMKY JUIsl COCTABIICHUS
(hopMyI1 BELIECTB M YPABHEHUI XUMHUECKHUX PEaKIIHii, CHCTEMAaTHYECKYI0 HOMEHKIATYPy



(IUPAC) u TpuBHanbHble Ha3BaHMS OTCIBHBIX HEOPraHWYECKHUX BEIIECTB (yrapHBIH ras,
YTJIIEKUCIBIN Ta3, aMMHUaK, Talli€Hasi U3BECTh, HETAIIEHAsI U3BECTb, IUTHEBAS COJA, IUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUI ONPEAEIATh BaJICHTHOCTh M CTETICHb OKHCICHUS XMMHYECKUX
3JIEMEHTOB B COEIUHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHASI, HOHHAS,
MeTaJlIn4yecKasi, BOJOPO/IHAs) B COCAUHEHUAX, TUIl KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (ATOMHAsl, MOJICKYJISIpHAsl, MOHHAS, METAIJINYECKast ), XapaKTep CpeIbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MIPUHA/IJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K ONPeAENEHHOMY KJIacCy/TpylIe COSTUHEHNH (TPOCThIE BEIECTBA — METAILIIBI U
HEMETaJLTbl, OKCU/IbI, OCHOBAHHMSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCHUIIBI, COIIN);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMbICI IEpUOANYEcKOro 3akoHa Jl. 1.
MemnzeneeBa u IeMOHCTPUPOBATH €70 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MIPOrHOCTUYECKYIO (PYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepru30BaTh MJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 nepuoaos [leproguueckoii cucteMbl XuMU4deckux 3iemMenToB /1. 1.
MeHieneeBa, UCIONB3Ysl MOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY, «IHEPreTUIECKHE
YPOBHU», O0OBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX
COEIMHEHUH 1o nepuonaM u rpynnam [lepuoaudeckoi cucTeMbl XMMHUYECKHX 21eMeHTOB J1. U.
Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBAThH) OOIINE XUMUYECKHE
CBOICTBa HEOPraHMYECKUX BEUIECTB Pa3IMUHBIX KJIACCOB, OJITBEPKIATh CYLIECTBOBAHNE
TEHETUUYECKOH CBSI3U MEXly HEOPraHNYECKMMHU BEIIECTBAMHU C TIOMOIIBIO YPAaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLni;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUINPOBATH XUMHUUECKUE PEAKIMH MO PA3IUIHBIM
MpU3HaKaM (YHUCITY U COCTaBY pearupyronyx BeIIeCTB, TEMIOBOMY 3P GEeKTy peakiny,
M3MEHEHHIO CTENIeHEN OKUCIICHHUS 3JIEMEHTOB, 00PaTUMOCTH PeaKLuH, yYaCTHIO KaTalnu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHUHN COCTABIATh YPABHEHHSI pEAKIIUN PA3IMYHBIX TUIIOB, MTOJTHBIE
U COKpaIlEHHbIC YPaBHEHUS peakifii HOHHOTO 0OMEeHa, yUUTHIBas YCIOBUS, IPH KOTOPBIX 3TH
peaKkuu UAyT A0 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHUH MTPOBOIUTH PEAKIIUH, TOATBEPKIAIOIINE Ka4eCTBEHHBII
COCTaB PA3JIUYHBIX HEOPraHUYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUH PaCKpPBIBATh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaxIyii MOCPEeICTBOM COCTABJICHUS SJIEKTPOHHOTO OalaHCca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIH OT
pa3nuyHbIX (PAaKTOPOB; XapaKTep CMEIIECHHS XUMUYECKOTO PABHOBECHS B 3aBUCIMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTeprU30BaTh XMMUYECKHE MPOIIECCHI, JIeKAIINe B
OCHOBE IIPOMBIIIUIEHHOTO TIOJYYEHUS] CEPHOM KHCIIOTHI, aMMHaKa, a TakkKe COPMUPOBAHHOCTh
MpeacTaBIeHU 00 00IIMX HAYYHBIX MPUHIUIIAX U SKOJIOTHYECKUX MPOOIIeMax XUMHUUECKOTO
MIPOU3BOJCTBA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJIUThH BBIYUCIICHUS C UCIIOJIb30BAHUEM TIOHATHUS
«MaccoBasi J0JIs BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOLICHUH ra30B MIPU XUMHUECKUX
PEaKIysiX, MacChl BEIIECTBA HITH 00bEMA ra30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
WK 00bEMY OJJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, TETIOBOro A dexTa peakuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IPEBPALLECHUS U COXPAHEHUs SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOIaTh IPaBUIIa OIB30BAHUS XUMUYECKOH MOCY 101 U
1abopaTOpHBIM 000PYI0OBAaHKEM, a TAKXKE ITpaBUiIa OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKIMSMU 1O BBIIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;



C(bOpMHpOBaHHOCTI) YMCHI/Iﬁ IJIaHUPOBATHb W BBIIIOJHATD XUMUYECKUU OKCIICPUMCHT
(pa3noskeHue nepokcuaa BOJA0Po/ia B IPUCYTCTBUU KaTaanu3aTopa, ONpeAeICHUE CPEeIbl
PacTBOPOB BEIICCTB C IIOMOIIBIO YHUBCPCAJIBHOI'O MHAUKATOPA, BIUAHUC Pa3JINIHbIX (baKTOpOB
Ha CKOPOCTb XUMHAYECKOU pcakuuu, pCakumu HOHHOT'O 06MeHa, Ka4CCTBCHHBIC PCAKIIUN HA
CYJ'IB(baT-, Kap60HaT- " XJIOpUA-aHUOHBI, HA KATUOH aMMOHUS, pCIICHUEC SKCIICPUMEHTAJIBHBIX
3aJ1a4 I10 TeMaM «MeTamie» 1 «HeMeTaJIJIbI») B COOTBCTCTBUU C IIpaBUJIaMU TCXHHUKU
0€e30I1aCHOCTH IIpu O6paH_[eHI/II/I C BC€IIECTBaAMU U J'Ia60paT0pHI>IM 060py,Z[OBaHI/IeM, MMPCACTABIATb
pe3ynbTaThl XUMUYECKOI0 SKCIIEPUMEHTA B ()OpME 3alIUCU YPAaBHEHUIN COOTBETCTBYIOLINX
peaKI_II/Iﬁ u q)OpMYJ'II/IpOBaTB BBIBOJbI Ha OCHOBC 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUIN KPUTUYECKU aHAIU3UPOBATh XUMUYECKYIO HH(POPMAILIUIO,
INOJIy49a€Myro U3 pa3HbIX HCTOUYHHUKOB (CpC,Z[CTBa MaccOBOH KOMMYHUKAIINH, I/IHTepHeT u
JPYTHX);

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J’IIOI[aTB IIpaBujia 9KOJIOTHYCCKHU I_[CJ'IGCOO6pa3HOFO
IIOBCACHUS B 6BITy u TPYI[OBOP'I ACATCIIBHOCTHU B LECJIAX COXPAHCHUA CBOCIO 310POBbA U
Opr')KaIOH_Ieﬁ HpI/IpOI[HOﬁ Cpeabl, OCO3HABATH OITACHOCTDb BO3,Z[€I>'ICTBI/I}I Ha XUBBIC OPTaHU3MbIL
oTpeIeNIEHHBIX BEIECTB, MOHUMast cMbici nokazarens [1/IK, moscHaTs Ha npumepax crnocoosbl
YMCHBIICHUS U MTPEAOTBPAILICHUA UX BPCAHOTO BOSI{CI\/'ICTBI/IH Ha OpraHu3M 4YCJIOBCKA,

JJISL O6yanOHIHXC$I C OrpaHUYCHHBIMHA BO3MOKHOCTAMU 3I0POBbA: YMCHUC IPUMCHATH
3HAHWS 00 OCHOBHBIX JOCTYIIHBIX MCTOAAX MO3HAHUA BCIICCTB U XUMHUUYCCKHUX }IBJ'IeHI/II\/'I;

JUTSL CJICTIBIX M CITA0OBUISIINX 00YUAIOIIUXCS: YMEHUE UCTIOJIb30BaTh pelibe(pHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gpopmyir.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KoJunuecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Ne ni/mm IporpaMmbi Beero KoﬁnTpoanme l'[pﬁalcanecmle 0BPA30BATEIBHBIE
padoThI padoThI pecypen
Pa3znea 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMUM
LI cipocsun opramieecin commmesmt A, M 3 Bumnoteka I1OK
’ p p a T https://lesson.edu.ru/04/10
byrtneposa
Hroro no pazaeny 3
Pa3znea 2. YriieBoaopoabl
bu6nmnoreka [JOK
2.1 IIpenenbHbIe YIrI€BOAOPOIbI — aJIKaHbI 2 1 https://lesson.edu.ru/04/10
29 HemnpenensHbie yriaeBoOpOIbI: alKEeHBI, 6 1 bubnmoreka [JOK
' aJIKaIUCHBI, AIKUHBI https://lesson.edu.ru/04/10
bubmuorexa [JOK
2.3 ApOMATHUECKHE YTICBOA0POLI 2 https://lesson.edu.ru/04/10
24 [TpupoHbIE HCTOUHUKH YTIAEBOIOPOAOB U 3 1 bubnmnorexa [JOK
' ux nepepadoTka https://lesson.edu.ru/04/10
Hroro mo pazaeny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckie coeAuHeHus
bu6nuoreka [JOK
3.1 CrnpTet. Qenon 3 https://lesson.edu.ru/04/10
39 Anpneruasl. KapOoHOBBIE KHCIIOTHI. 7 1 bu6nmoreka [IOK
) CrnoxHble 2(UpPBI https://lesson.edu.ru/04/10
bu6nmoreka [JOK
3.3 YIIeBOIIbI 3 https://lesson.edu.ru/04/10
Uroro no pazaeny 13
Pa3znea 4. A3oTcoaepxaiye Opranudeckue coeJuHeHus
4.1 AmuHBbI. AMMHOKHUCTIOTHI. benku 3 1 bu6nmorexa [IOK



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

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

Hroro no pazneny 3
Pa3znes S. BbicokoMoOJIeKY/IsIPHBIE COeIMHEHNSI
bubmuorexa [JOK
5.1 ITnactmaccel. Kayuyku. Bomokna 2 https://lesson.edu.ru/04/10
Htoro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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

11 KIIACC

KoJsnuecTBo 4acoB JJIeKTPOHHbIE
o HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne n/n NPOrpamMmbl Bceero Kontpoasusie | IipakTiaeckne o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypebi
Paznea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
1.1 [Tepuonuueckas cucTeMa XUMHUYECKHUX 3 EE(SJSI'I;I/?::sKoan%gLIfm 104/11
anemeHnToB JI. . Meneneena Ds: —
12 Ctpoenue BemniecTBa. MHOrooOpasue 4 1 bubmuorexa [IOK
' BEIIECTB https://lesson.edu.ru/04/11
bu6mmoreka [IOK
1.3 XUMHHUCCKHE peaKiinu 6 I https://lesson.edu.ru/04/11
but6mmoreka [IOK
Hroro no pasneiy 13 https://lesson.edu.ru/04/11
Paznea 2. Heoprannueckasi Xumus
bu6mmnoreka [JOK
2.1 Meraner 6 I 1 https://lesson.edu.ru/04/11
bu6mmnoreka [JOK
22 Hemeramer ? 1 https://lesson.edu.ru/04/11
23 CBsI3b HEOPTAHMYECKUX M OPTaHUYECKHIX 5 bu6mmoreka [JOK
' BEILIECTB https://lesson.edu.ru/04/11
bu6mmoreka [JOK
Hroro no pasaeny 17 https://lesson.edu.ru/04/11
Pa3znea 3. Xumus u :Knu3HL
bu6mmorexa [IOK
3.1 XUMHA 1 KH3HE 4 I https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 3



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

ITIOYPOYHOE IINIAHUPOBAHMUE 10 KJIACC

KoJsanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka
n/n yp Bcero Koﬁn TPOILHEBIC HI?KTquCK“e U3ydeHusi odOpazoBaTesibHbIE
padoThI padoThI pecypeb
1 [IpenmeT oprannueckol XuMuu, e€ 1 bu6mmoreka [IOK
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHUE https://lesson.edu.ru/04/10
Teopust cTpoeHHs OpraHUYECKUX
2 coe pHHeHTI:II)ﬁ A.M E TJIEPOBA, €€ OCHOBHBIC 1 bubmorexa LOK
A - Vi bYTIEpoBa, https://lesson.edu.ru/04/10
MOJIOKEHUS
[IpencraBnenue o KiacCUPpHUKAIUN
3 opranuveckux Bemniects. Homenkiarypa 1 bubmuorexa [JOK
(cucremarnyeckas) M TpUBHAJIbHbBIC HA3BAHUS https://lesson.edu.ru/04/10
OpraHNYECKHX BEIIECTB
4 Bx. KonrponbsHhas paboTa. 1 1
AJIKaHBI: COCTaB M CTPOCHUE
5 TOMOJIOTHYECKUN P ) MeTaI’{ Y 3TaH — 1 bubmorexa TTIOK
. pAL. https://lesson.edu.ru/04/10
POCTEHIINe MPEICTABUTENN ATKAHOB
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 bubmorexa [OK
' p ’ https://lesson.edu.ru/04/10
OTUiEeH U IPONUWIEH — MpOoCTeHIIne bu6nuoreka [JOK
7 1
MIPEJACTABUTEIH AJIKCHOB https://lesson.edu.ru/04/10
3 [IpakTuueckas pa6ora Ne 1. «Ilomyuenue 1 1 bu6nuoreka [JOK
STHJICHA U U3y4YeHHue ero cBoicTBy. T.P. https://lesson.edu.ru/04/10
Ankanuensl. bytaauen-1,3
9 Mjejfmfg ;I; : I/IeiTlIgH lzl{on’ ‘IﬁHI/Ie 1 bubmorexa [OK
yTan o~ y https://lesson.edu.ru/04/10
CUHTCTHYECKOTO KayuyKa U PE3HHEI.
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOSHUS
10 TOMOJIOTUYECKHH psl. AlleTUIeH :P ’ 1 bubmmorexa LIOK
. . AL https://lesson.edu.ru/04/10
IPOCTEHIINI PeICTABUTENb AJTKUHOB
11 Bpluncienus 1o ypaBHEHUIO XUMUYECKOM 1 bubmmoreka [IOK
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peakIuu https://lesson.edu.ru/04/10
12 Apensbl: 6eH3011 1 ToyoJ. TOKCHYHOCTH bubmmoreka [IOK
apeHOB https://lesson.edu.ru/04/10
13 I'enetnueckas CBA3b yIriIeBOJAOPOAOB, but6mmoreka [IOK
MIPUHAIJISKALUX K Pa3IMYHbIM KJlaccaM https://lesson.edu.ru/04/10
L+ mpupoanan v m nonyrie medmame ras Bubmiorera LIOK
) ’ https://lesson.edu.ru/04/10
He(Th U MPOIYKTHI €€ epepadoTKu
1S mppont ras n momyrine nedrae ras BuGmrorera 10K
. ’ https://lesson.edu.ru/04/10
He(Th U MPOJIYKTHI €€ nepepaboTKu
16 KontponsHas pabota no pazneny bubnuorexa LIOK
«YT1€eBOI0pOIbI» https://lesson.edu.ru/04/10
17 eraton n sravon, Bosopornan comss Bubmorexa LIOK
' ' https://lesson.edu.ru/04/10
Ananus K.P.
18 MHOroaToMHble CIUPTHL: ITWICHIIIUKOIb U bu6muoreka [IOK
TJIMICPHH https://lesson.edu.ru/04/10
19 @DeHoII: CTPOCHUE MOJIEKYJIBI, (PU3HYecKre U bu6mmoreka [IOK
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE https://lesson.edu.ru/04/10
20 Anpaeruanl: GopMaIbIeTHI U alleTATBICT U], bubnuorexa [JOK
AueroH https://lesson.edu.ru/04/10
71 OIHOOCHOBHEIE MpeeNIbHBIE KApOOHOBEIE bubnmoreka [JOK
KHCJIOTBI: MypaBbHHAsI M YKCYCHAsI https://lesson.edu.ru/04/10
2 [IpaxTuyeckas pabota Ne 2. «CBolicTBa bubmmoreka [IOK
pacTBopa YKCYCHOM KUCIOThI». T.P. https://lesson.edu.ru/04/10
23 CreapuHOBas 1 0JIEMHOBAs KUCJIOTHI, KaK bubmuoreka [IOK
MPEJACTABUTENM BBICIIUX KAPOOHOBBIX KHUCIIOT https://lesson.edu.ru/04/10
24 MBpbL1a KaK coJId BBICHIUX KapOOHOBBIX bubmuoreka [IOK
KHCJIOT, NX MOIOIIEE JCHCTBHE https://lesson.edu.ru/04/10
25 CrnosxHbie 3(UpHI KaK MPOU3BOIHEIE bubnmoreka [JOK

Kap6OHOBI)IX KHCJIOT. FH}IpOHI/IS CJIOXKHBIX

https://lesson.edu.ru/04/10
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3¢upoB

Kupsl: runponan3, NpUMEHEHHE,

26
Ouosoruueckas poJib KUpPOB

bu6nunorexa LIOK
https://lesson.edu.ru/04/10

VYrieBosl: cocTaB, KiacCU(pUKAIUS.
27 Baxueiime npeacTaBUTENN: TII0K03a,
(dbpykTOo3a, caxaposa

bu6anoreka LIOK
https://lesson.edu.ru/04/10

8 Kpaxman u nemutroiio3a Kak IpupogHbIe 1 bubmuoreka [IOK
MOJIUMEPHI https://lesson.edu.ru/04/10
29 AMUHBI: METWJIAMUH U aHWIHH. 1 bubmmorexa TIOK

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

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
30 OPraHUYeCKUE COCTUHEHNUS, UX
Ounostornueckoe 3Hadenue. Ilentuasl

but6mmoreka [IOK
https://lesson.edu.ru/04/10

31 benku kak npupoiHbIe 1 bubmuorexa [JOK
BBICOKOMOJICKYJISIPHBIE COETUHEHHSI https://lesson.edu.ru/04/10
KonTponbhas pabota no pazaeny

32 «Kucnopoacoaepxaiine opraHuuecKue 1
COEJIMHEHUS

33 gjgg:ﬁfnhedz;ﬁgﬁ?: Zf)gea,HI/IHCHI/Iﬁ. Ananus 1 bubmorexa T1IOK
KP. https://lesson.edu.ru/04/10

ST P — | Bubmorexa LIOK

' https://lesson.edu.ru/04/10
[TnacTmacchl, KayuyyKH, BOJIOKHA.
OBILIEE KOJIMYECTBO YACOB I1O0 34

I[TPOITPAMME
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11 KJIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Kontpoapupie | Mparkrueckue 21413yllemm :)Iﬁl?zgonaTeanHe
padoThI padoThI pecypeb

1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 bu6mmoreka [IOK
KOH(HUTrypaIysi aToOMOB https://lesson.edu.ru/04/11
[lepuoanueckuii 3axkoH u [leprognueckas
cHUCTEeMa XUMHUYeCKux d3yemeHToB /], U. bubnuorexa [JOK

2 . 1
MeHeneeBa, ux CBsi3b C COBPEMEHHOM https://lesson.edu.ru/04/11
TEOpUEN CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX HJIEMEHTOB M UX COCIMHEHUI MO

3 rpynmnam v nepuojiaMm. 3HaueHue 1 bubnuorexa [JOK
MIEPUOUIECCKOTO 3aKOHA U CUCTEMBI https://lesson.edu.ru/04/11
xumuueckux 3yemMenToB /.. MeHeneena B
pPa3BUTHU HAYKHU

4 Bx. Kontponbhast paboTa. 1 1
Crtpoenue BelecTBa. XUMUYECKas CBSI3b, €€ § Bu6nuotexa LIOK

5 BU/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAaJICHTHOM 1 httos://l duru/04/11

ps://lesson.edu.ru.

cBsi3u. Bogopoanas cBsize. Ananu3 Bx.K.P.
BaneHTHOCTh. DIIEKTPOOTPULIATETLHOCTD.

6 Crenenn OKI/ICJ‘IGHI/I?II.vaempeCI;Ba 1 bubmmorexa TIOK

https://lesson.edu.ru/04/11

MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHHUSI
[TonsiTne o nucnepcHbIx cuctemax. ICTUHHBIE

7 Hu KOJIJIOI/I,Z[HII[)IC paIZTBopLI. MaccoBag gons 1 Eubmiorexa ITOK

https://lesson.edu.ru/04/11

BEIIECTBA B pacTBOpE
Knaccudukanus u HOMEHKIIaTypa

3 HEOPraHWYECKUX CoeMHEHU. [ eneTnueckas 1 bubnuorexa [JOK
CBSI3b HEOPTaHMUECKUX BEIIECTB, Pa3IMYHbIX https://lesson.edu.ru/04/11
KJIACCOB



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Kiaccudukamnms XuMrudecKkux peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.

bu6anoreka LIOK

9 3aK0H COXpaHEHHUS MacChl BEIIECTB; 3aKOH https://lesson.edu.ru/04/1 1
COXpaHEHHU U MPEBPALICHUS SHEPTUU TTPU
XUMUYECKHUX PEAKIIHIX

10 CxopocTts peakuuu. O0paTruMbie peakivH. bubnuorexa HOK
XHUMHUECKOE PABHOBECHE https://lesson.edu.ru/04/11
IIpaktuyeckas padora Ne 1. «Bnusiaue BuGmuorexa LJOK

11 pa3IuYHbIX (PaKTOPOB HA CKOPOCTh https://lesson.edu.ru/04/11
XUMHUYecKoi peakimmy». T.P. ] -
DIIeKTpoIMTHYECKas Aucconuanus. [lonsarue o

| | BOZOPOHOM roKasatene (pH) pactBopa. bubmuoreka LIOK
Peakiiun nonHoro oomena. ['maponms https://lesson.edu.ru/04/11
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB
OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH. Bubmorexa [IOK

13 | IlonsTHe 00 31EKTPOJIN3E PACILUIABOB U https://lesson.edu.ru/04/1 1
pacTBOPOB coJeit

14 KonTponbHast pabota mo pazaeny
«TeopeTnyeckre OCHOBBI XUMHM
Meraiubl, ux noJsioxenue B [lepuoguueckoit
CHCTeME XUMHUYECKHuX 3y1emMeHToB []. U. Bubmorexa [IOK

15 MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. https://lesson.edu.ru/04/1 1
O6mume Gpuznueckre CBOMCTBA METAIIOB. : S
Ananmusz K.P.

16 CruiaBbl METaJUIOB. DIIEKTPOXUMUYCCKUM PSIT bubnuorexa [JOK
HaMpPsHDKEHUH METAJIOB https://lesson.edu.ru/04/11

1 E(I/IMI/IIIGCKI/IC CBOMCTBA BaXKHEUIITUX METAJIIIOB : BuGmuorexa IJOK

7 HaTpUM, KaJaui, KaJIbIUHA, MarHuii, aJIIOMAHUI ]

 HX COOMHEHMH https://lesson.edu.ru/04/11

18 XHUMUYECKUE CBOWCTBA XpOMa, MEIU U UX but6mmoreka [JOK
COCTMHCHUH https://lesson.edu.ru/04/11

19 XHWMUYECKUE CBOMCTBA IIMHKA, XKeJe3a U UX bu6mmorexa [IOK



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

COEIMHEHUI

https://lesson.edu.ru/04/11

[Ipaktuyeckas padora Ne 2. "Pemenue

bubnunorexa [IOK

20 SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
P " & https://lesson.edu.ru/04/11
«Merams»". T.P.
He IT i
METaJlTbI, UX MoJIokeHue B [leproandeckoit Butmiorexa [OK
21 CUCTeME XUMHUYECKHX deMeHToB /1. U.
https://lesson.edu.ru/04/11
MenienieeBa 1 0OCOOCHHOCTH CTPOSHHUS aTOMOB
du3uvecKre CBOWCTBA HEMETAIJIOB.
22 AnnoTponus HeMEeTauIoB (Ha IpUMEpe bubnmorera HOK
P pavER https:/lesson.edu.ru/04/11
KHCIIopoJia, cephl, pochopa u yriepona)

23 XHAMHUYECKUE CBOMCTBA IaJIOTE€HOB, CEPHI M X bubnuoreka [IOK
COEIMHEHU N https://lesson.edu.ru/04/11

24 XuMuyeckue cBoKCTBa a3oTa, (pocopa u ux bu6muoreka [JOK
COEIMHEHU N https://lesson.edu.ru/04/11

25 XUMUYeCKHe CBOWCTBA yrieposia, KpeMHUS U bu6muoreka [IOK
UX COCIUHEHUN https://lesson.edu.ru/04/11

26 [IpumeHeHne BaKHENIINX HEMETAJIOB U UX bu6muoreka [IOK
COEIUHEHUN https://lesson.edu.ru/04/11
[IpakTuueckas padora Ne 3. «Pemrenue

27 3I<Iz:ne I/IMeHTaJII;HHx 3a7a4 1Mo TeMe bubmorexa T1IOK
" P " A https://lesson.edu.ru/04/11

Hewmerannsl"». T.P.

23 Heoprannueckue v opraHu4eCcKue KUCIOTHI. bubmuorexa [JOK
Heopranudeckue 1 opraHndecKre OCHOBAHUSI. https://lesson.edu.ru/04/11
AMdoTepHble HEOpraHU4YeCKUE U

29 OpraHu4eCcKue coeIMHEHUs. [ 'eHeTnueckas bubnmoreka [JOK
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKHUX https://lesson.edu.ru/04/11
BEIIECTB
Ponb xumun B o6ecrieueHu 3KOJIO0THIECKOM,

30 | PHEpreTUYEeCKOM U MUIIEBOM 0€30MacHOCTH bubmorexa T1OK

’ https://lesson.edu.ru/04/11
Pa3BUTHUU MEAUIIMHbI
31 [IpencraBnenust 06 0OIMIMX HAYUHBIX bubmuoreka LIOK

OpUHIHIIaAX MPOMBIINIJICHHOI'O ITIOJTYUYCHHA

https://lesson.edu.ru/04/11
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Ba)KHEHIINX BEIIECTB

O06001IeHHE U CUCTEMATU3ALMA 3HAHUM.

32 KonTponbHast pabora. !
33 UYenosek B MUpE BEIIECTB U MATEPUATIOB. 1 bubnuorexa LIOK
Ananus K.P. https://lesson.edu.ru/04/11
bubnunorexa [IOK
34 | XuMusl H 3710POBEE UEIOBEK2, ! https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JId YYEHUKA

* Xumus, 11 xnace/ T'abpuensia O.C., OctpoymoB U.T'., CiagkoB C.A., AKIIHOHEPHOE
obmectBo «M3aatenscTBO «IIpocBenieHne»

Xumust, 10 xknace/ IN'abpuensa O.C., Octpoymo U.T'., Ciagkos C.A., AKIIHOHEPH.

oe obmiectBo «M3narenscTBo «lIpocBenienne»,2021 r

METOJUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
Xumusi(0a30BbIypOBEHB). Peanu3anmst 00pa3oBaHuUs: METOAUIECKOE TTOCOOUE IJIsT yIUTEs /
Kasepuna A. A., [lnuyruna I'.B.; nox pen.I'. B. [Tnuyrunoi. M. : ®T'bHY «MHcTuTyT
cTparteruu pa3Butus odpazoBanus PAOy», 2022 81 c.:ui.

1. YueOnuk. Xumus. 10 xkmace. O.C. T'abpuensa, @.H. Mackaes, C.1O. [Tornomapes, B.1.
Tepenun. JIpoda. Mocksa — 2017 1.

2. O.C. I'abpuensH, W.I'. Octpoymos. HactonbHast kaura yuurens xumud. 10 xnace. «biuk
u KO» Mocksa, 2001r.

3. E.M. Apnamnukosa, H.b. Kazennosa, M. E. I'amm. Kypc oprannueckoit Xxumuu.
«AxBapuym» Mockaa, 2005r.

4. B.A. baraes, E.B. baraeBa. CipaBo4HUK 110 OPraHUYECKO XuMuH. «AcTpeiby, Mockaa,
2004r.

5. 1.. Hosoummuckuii, H.C. Hopoummunuckas, JI.®. denocona.

COopHUK caMOCTOATENbHBIX paboT mo xumuu. 8-11 knaccel. «IIpocsemenne», Mocksa,
2002r.

1. E.A. Epemun, H.E. Ky3pmenko «CripaBoYHMK IIKOJIbHUKA 10 XxuMuH 8-11 knace, M,
«dpodar, 2000 r.

2. JL.YO. AnukGepoBa «3annmatenbHas xumus», M, «ACT — IIpeccy», 2002r.

3. JI.B. Komucaposa, N.I', [lpucsaruna «KoHTposibHbIE 1 IPOBEPOUYHBIE PAOOTHI IO XUMHH §
kinacc», M., «9x3amen», 2007r.

4. O.C. I'abpuemnsn, U.I'. OctpoymoB «HacTtonpHas kKHUTA yUUTeIsD» XuMus 8 kiacc, M.,
«dpodar, 2003 r.

5. MLIO. IN'opkosenko «Iloypounsie pa3padoTku» o xumuu 8§ kiacc, M., «Bakoy», 2004 r.
6. YuebHO — MeTonueckas ra3era s yuurenei, u3a. «Ilepsoe centsiops», M., 2009 r.

7. E.A. Epemuna, B.B. Epemun, H.E. Ky3pmenko. CripaBoYHMK MIKOJIbHHUKA MO XUMHH. §-11
kiacc. M., «Jlpoda», 2005

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
CD nucku «O6miast 1 Heoprauuueckas Xumush», OpraHudeckasi XUMUs»

«BuptyanbHas 1adopaTopusi»
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http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.narod.ru/inorg/element.html
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