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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpEJHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS (eaepalbHON 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pazoBaTeNbHBIX OpraHm3anusx Poccuiickor dDexepanuu, peaTn3yrOnux
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl O XUMHH, K OINPEACICHHUIO OOMICiH
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIUXCs CPEACTBAMU Y4eOHOTO ImpeaMera
«Xumusi» g 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHLENTYaJbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepIIAIOIIMM 3TalloM peajM3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE KJIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xumMudyeckoe oopazoBaHue 00Yy4arOLUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOpPOrO ONpEJENEHbl B IMpOrpaMMe IO XUMHUU C Y4YETOM CHEUU(PUKH HAYKU XUMHH, €€
3HAYEHUs B O3HAHUU MPUPOJIBI U B MaTEPUAIILHOM KHU3HU OOILIECTBA, @ TAKXKeE C y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOMU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJIbTypbl. OHa BHOCUT CBOM BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy: KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLEro MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYJbTYphl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyaa U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJlaTeNbHasl, KaKk Hayka
BBICOKMX TE€XHOJOIMH HalpaBjeHa Ha pelleHue INI00ANbHBIX MPOOJIeM yCTOMUMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUYEecKOM, MUIIEBOM, 3KOJIOIMYecKOd O€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnstomuMu  npeamera «XUMUs» SBISIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
XUMHU» U «O01Ias 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE JTaHHOW CHUCTEMbI 3HAHUN
OpH W3YYCHHH TpeaMeTa 00ecreyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TCOPUH XHUMUH.

CrpykTrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Imas 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWHM Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHS IEpBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsI TEOPETHYECKH MaTepuanl u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOIIETCOPETHYECKUX M METOJOJOTHYCCKUX ITO3HIIHH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX IPOTEKaHUS
JononHsaercs B Kypcax 10 wm 11 KkiaccoB naieMeHTaMu  COJAEpKaHUS, HMMEIOUUMU
KyJIbTYPOJOTHYCCKHIA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pPAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpenMera « XuMUs» JaHHOTO YPOBHS U3yY€HHUs OPUEHTHPOBAHO HAa (OPMHUPOBAHHE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJisi TOHUMaHUsI (GUITOCOPCKUX MM, TaKUX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MyTEM IKCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUUN MEXKIYy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mmane pemieHus 3amad BOCHUTAHHS, PAa3BUTHS W COIUAIM3AIMHA OOYYaOIUXCS
MNPUHATBIE MPOrPaMMON MO XMMHH TOJIXOJbl K ONPENENCHUI0 COJEPKAHMS M TOCTPOCHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JCSITEIILHOCTH: pEIICHUS Po0JieM, IMorcKa, aHaIn3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpPOBHE cpemHero oOmiero o0Opa3oBaHUs, TMPH  ONPENEICHHH  COJEPKATEIbHON
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW [EATENIbHOCTH 4YeNOBeKa M KaK OJHOT0o U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHUS IpeaMmeTra «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpaA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHWMAaHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPHUOOPETEHUsI YMEHUN OpPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBICHUI, HIMEIOIINUX MECTO B MPUPOE, B MPAKTUUYECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJa4y U3y4eHus MpeaMera B
mporpamMme 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpeaHero oOmiero ooOpaszoBanus. CeromHs B MPENOJAaBaHUU XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOocO0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUM M MPUMEHEHUSI UX B PEaTbHOM JKU3HU ISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MNpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

aganTanus  OO0ydaloImMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUPA,
GbopMHpOBaHWE MHTEIUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dopMupoBaHue y O0OydYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
MMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE I PA3TUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpodieM,
MoucKa, aHaiM3a U 00paboTku HHGPOpPMAIHU, HEOOXOAMMBIX JUIS TPUOOpPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA DKOJIOTHIECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE 3HAHUA 10 XHMHUU B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JJIs MIOWCKA M aHaIN3a YYeOHON U HayIHO-TIOMYJISIPHOW HHPOPMAIIUA XUMHUIECKOTO
CoZIepKaHUs;



(dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOUINXCS ACCOI[MATUBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydYarmuxcs yOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, €€ BaXHOW pOJM B  PEHICHHHM IIO0ATBHBIX  HpoOJIeM  palMOHAIBHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTHYECKUX PECYpPCOB M COXpPAHEHHs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHUS OIBITA MCIIOJIL30BAHMS ITOJTyYCHHBIX 3HAHUN JJISI TIPUHATHS
IPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

B y4yeOHOM maHe cpemHero oOmero o0pa3oBaHus NpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPeIMETHOIN 00sacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO01mee Ynciio 9acoB, OTBEIAEHHBIX U M3YYCHHS XUMHH, Ha 0a30BOM YPOBHE CPEIHErO
obrrero oopasoBanus, cocraBisieT 136 gacos: B 10 kimacce — 68 yacos (2 yaca B Hepeno), B 11
Kiacce — 68 gacoB (2 yaca B HEIEIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBbI OPraHUYeCKOH XUMHUU

[Ipenmer opraHuYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJYYECHHH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUs. CTpykTypHbIe (OPMYJBI OpPraHUYECKHUX BellecTB. ['omororus,
n30Mepus. XUMHUUYECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[lpencraBaenne o  kiaccuukanum — opraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEIMHEHUMN (cucreMaruyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KIAaCCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/bl M3YUCHUS BEIIECTB M WX IMPEBpAICHUN: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIIECTB, HaONIOJICHHEe ¢ OMNHCAHME JEMOHCTPALlMOHHBIX OIMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHUE, OOYTIIHMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpPEHUS ), HAX0XKACHHUE B IPUPO/IC, TIOTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUH psii. DTHIICH U MPOMWIEH — MPOCTEeHIINe
MPEJICTABUTEIIA AJIKCHOB: (DM3MYECKHE M XUMHYECKHE CBOWCTBAa (peaKkuu THAPUPOBAHUS,
raJIorTeHUPOBAHMUS, THAPATALIMH, OKUCIICHHUS U TIOJMMEPU3AIINN ), TOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psaA. AlETUIeH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOyUYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBsA3b MEXIy YIVIEBOJOPOJaMHU,
MPUHAJICKALIMHU K pa3IMYHBIM KJlaccam.

[IpupoaHbie UCTOYHUKU YTIAEBOAOPOIOB. [IpupoaHblii Ta3 U MOMYTHBIE HEPTSHBIC Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOTYyKTHI €ro MepepaboTKH.

DKCIepuMEeHTaIbHbIE METOABl M3YUCHUS BEIICCTB M WX MPEBpAIEHUN: 03HAKOMJICHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJT YIJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IMPOBEACHUE MPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE ITHIICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA MJIM TPOJYKTA PEaKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

VYrneBoJpl: cocTaB, KiIacCU(pUKAIMS YTIeBOJA0B (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJICKYJIbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpou3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3auMopelcTBue rmuepuHa ¢ ruapokcugoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEJECHUE IPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha NpuMepe IMLIMHA). buonornuyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.



benku kak nmpupoaHbIE BBICOKOMOJEKYJspHble coequHeHus. [lepBuunas, BTOpuYHas U
TPETUYHAsl CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

DKCrHepUMEHTAIbHBIE METOJIbI M3YYEHUs BEIIECTB M WX IPEBpALICHUI: HaOIIOIeHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUs

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJUMEPHU3AlUH, CPeaHss MOoyeKysipHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYJIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOH/ICHCAITHS.

DKcrepuMEeHTaIbHBIE METOIbl M3YUYCHHS BEIIECTB U WX NPEBPALCHHI: O3HAKOMIIEHHE C
o0Opa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyyKOB.

MesxnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
MOHSITHM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mure ecTeCTBEHHO-HAyUYHBbIE TOHSATHUS: SBICHUE, HAy4YHBIA (DakT, ruUmoresa, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOAUIHOCTh, HAOIOJCHHE, HW3MEpEHUE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

®uszuka: MaTepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (pU3MUecKe BEIUYUHBI U EIMHHIIBI
UX U3MEPEHUsI.

Bbuonorus: xinerka, opranusM, Ouocdepa, oOMeH BemeCTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpacdusi: MUHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHONOTHs: MHUILEBbIe MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPeTapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMuYeckud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anmemerTh. OCOOCHHOCTH
pacripeiefieHus SJIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas KOHPUTYpaIHsi aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpynnam M nepuojam. 3HaueHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsT U TIOJISIpHAsi, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHHBI.

BemiectBa MOJIEKyISIpHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHudd. HomeHkiarypa HeopraHu4yecKux
BEIIECTB. |'eHeTnyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHMYECKOM XMMHUU. 3aKOH COXpPAHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (akTopoB. OOpaTuMble peakluu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekTponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKUX PEIETOK, HAOII0JIeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpENIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCAJIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpOB Ha
CKOpPOCTb XUMHYECKOU PEaKIIMM».

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAs 10JI BEILIECTBAY.

Heopranuveckasi Xumus

Hemeranmnel. ITlomokenume HemetamioB B Ilepuonnyeckoid CHUCTEME XUMHUYECKHUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaeposaa).

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenne merainos B [leprnoanyeckoi cucteMe XUMUYECKUX 3J1EMEHTOB /J1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWUIINX METAUIOB (HATPUHM, KaJWi, KaJabIlMd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHHUE
KOJUTIEKIIMU «MeTayuibl U CIUIaBbl», OOpas3IOB HEMETaUIOB, PEIIEHHE SKCIEPUMEHTATBHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHUSA C PAcCTBOpaMHM KHUCIOT U ILEI0YEH, KauyeCTBEHHbIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus 00 OOmMX HAayyHbIX MNPUHLUUIAX I[POMBIIUIEHHOIO IOJIyYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MAaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMAaTepHaJibl, OPraHMUECKUEe U MUHEpaJIbHbIE YJOOpEHUs.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH NpU M3y4eHUU OOIIeld M HEOPraHUYeCKOM XMMHUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U HNOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIE IOHATHSA: HAay4HbIM (akT, rumoresa, 3aKOH, TEOpPHUS,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUYEeCKU YpOBEHb, BEIECTBO, TEJIO, 00BbEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, nuIIeBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€pHANIOB, 3JEKTPOHHAS MPOMBIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHS OOydYarOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
IpOrpaMM CpeHero o0I1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-ESTEIbHOCTHBIN MTOAXO.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOLUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBAaThCS B CBOEH ESTEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XHUMHUS» IOCTHTAIOTCS B EIUHCTBE
yu4eOHOI M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IpaXXJJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMHM W MpPaBUJIAMMU I1OBEIEHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW JESITEeIbHOCTH O0Oydalomuxcs MO peaau3aliu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHHUs K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHNUS O COIUAIBHBIX HOpPMAax WM MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATENLHOCTHU MPHU CO3JaHUM YYEOHBIX MIPOEKTOB,
peleHnH yuyeOHBIX M IT03HABATENbHbIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, JIOTHKY W apTyMEHTHI APYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHUS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAayKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOJI0JIECHHH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPyAa YUEHBIX U MPAKTUKOB,;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0TEUECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;

coOuIro/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIeCTBAMHM B OBITY, IOBCEJHEBHOMN
YKU3HU U B TPYAOBOM J1€ATENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJIbHOIO M KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOW JEATENbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YeHHIO NMpo(deccuil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHUS K TPYLy, JIOJSIM Tpyla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccur U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHHS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHKEHUN XUMHUHM JUIsl PELLIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATUS NEUCTBUM, MPUHOCALIMX BpPE] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHS TPOTHO3UPOBATh HEOJIArONpUsATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPEeIIpUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATENIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI MMM B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUYMBOTO pa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs JenaTb 000CHOBAaHHBIC 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XuUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOICHHE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHUE);

VHUBEpCaJbHbIe  y4ueOHble  JEeHCTBUSA (mo3HaBaTenbHBIE, KOMMYHHUKaTHBHbIE,
perynatuBHble), obecneunBaromue (opmupoBaHre (QYHKIMOHAIBHON TpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXCs;

CIIOCOOHOCTh ~ OOYYAIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIHHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJTbHblE Yy4eOHBIC CHCTBHS B IO3HABATENHbHOW U
COLIMATILHOM MTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHbIMH NM03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU UX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACITETLHOCTHU C TIOCTABJICHHBIMU IIEIISIMH;



UCIMOJIBb30BaTh IMPU OCBOCHMM 3HAHMN NPUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh UX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHHUSAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3YEeMble B XUMUM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — TpU pPELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HAa3BaHHbIE MOJEJbHbIE MPEICTaBICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dopMynIMpoBaTh LM U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI,

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS U BBIBOJBl OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONbIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB pELICHUS
NPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JINYHBIX METO/IOB IO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO DPA3JIMYHBIX BHIAOB M (OPM TpENCTaBICHUS, KPUTHYCCKU
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OPMY NpEeACTaBICHUs HHPOPMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIIbI, PUCYHKHU U JPYTHUE);

UCTIONIB30BaTh HAYYHBIM SI3BIK B KadyeCcTBE CpEACTBA TpPU paboOTe € XUMHUYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C TNpEe3eHTalMeil pe3yJbTaTOB MO3HABATEIBHOM JESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMS IMO3ULIUHN B X0 00CY X IeHUS U OOMEHAa MHEHHSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYUIECTBIISIT CAMOKOHTPOJIb CBOEH JIEATENIHHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJIM XHMHUU B TMO3HAHUU SIBICHUH NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PCIICHHA MPAKTHYCCKUX 3adad U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIe;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYACT: OCHOBOMOJArarou[ue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH OOBEM, YIIEPOIHBIA  CKEJeT,
byHKIIMOHAIbHAS TpYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psid, TOMOJOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUSI OPTaHUYECKUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNN BaKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHl/If/'I BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOHSITI/II\/JI, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MIPU ONMKMCAHUU COCTaBa, CTPOEHUS U
MpEBpAIICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMHUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMyJT OpraHMYECKUX BEIECTB
Y ypaBHEHUUM XMMHYECKUX PEAKIWN, U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPTraHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN
(yrineBomopomabl,  KHCIOPOJ M a30TCOJACPXKALIMEC  COCTUHCHHS, BBICOKOMOJICKYJISIPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUJICH, STWICHIJIMKOb, TIIMLEPHH, (GeHOoN, (opMambAeTH, aleTaabIeTu], MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(hOPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh COCTaB, CTPOEHHUE, (HU3IUUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeTan, 2TaH, STHWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeH3zon,
METaHOJ, dTAaHOJ, YTHJICHTIIUKOIb, TIUIEPHH, (EHON, aleTalnbICTHI, MypaBbUHAs U yYKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA MM MPOIYKTa PEAKIHHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIESCTB WIIH MMPOTYKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYyYHOIO
MO3HAHUS, KCIONb3YeMbIX B XHUMHUU TMpPH HM3YyYEHUH BEIIECTB M XHUMHUYECKUX SIBICHUU
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JUTSI IPUHATHUS PEIICHUA B KOHKPETHBIX )KU3HCHHBIX CUTYAIIHSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYAON U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH IO BBITTOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpeBaHUU, MOMyUYEHUE ATHIICHA U U3YUYEHHE €ro
CBOWMCTB, KAaueCTBEHHBIC PEAKIIMM OpPraHMYEeCKHX BEIISCTB, JICHATypalus OEIKOB TIpH
HarpeBaHWU, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TEXHUKH 0€30MaCHOCTH
npyu OOpalleHUuU C BEIIeCTBAMHU U JIaDOpaTOPHBIM O0OPYIOBAHUEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3almucu YpaBHEHUN COOTBETCTBYIOIIMX pEaKIUil u
(GbopMyJIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO WH(HOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nudopmarmu, UHTEpHET U APyTUX);

c(OpMUPOBAHHOCTh YMEHUH COOMOJaTh MpaBWIa HKOJOTHMYECKU IIeIeCO00pa3sHOro
MOBEJICHUS B OBITY M TPYJOBOH JEATEIBHOCTH B IICJIIX COXPAHEHUS CBOCTO 370POBBS M
OKpY’Karollel MPUPOIAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHUS HA JKUBBIC OPraHU3MBI
onpeAenEéHHBIX OpPraHMYeCKUX BeUIecTB, MOHWMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
npuMepax CrocoObl YMEHBIIECHUS U MPEIOTBPAICHHS] UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas W HeopraHuyecKas XUMHsD
OTPaKaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOMN st
pelIeHUsT NPAaKTUYECKUX 3aJad4 M HKOJOTMYECKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3I0POBBIO U IIPUPOAHOM cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
NOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAUINYeCcKas, BOJOpOJHAs),
KpUCTANTMYECKass  pemeérKka, TUIBl XUMHYECKHUX  PEaKIHid, pacTBOp, AJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON  peakluH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
JIEKTPOJIUTUYECKON auccouuanuy, nepuonndeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpaHEHHS MAacChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIICHUS SHEPTUU MPHU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
Jexallye B OCHOBE IIOHMMAaHMsI NPUYMHHOCTH M CHCTEMHOCTH XUMMUYECKUX SBIICHHMH,
(akToJIOrMUeCKUe CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYeHUH U 0€3011acCHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTAHWIECKHUX BEIIECTB B OBITY M MPAKTHUECKOW I TEITHPHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIINE MOHATUS MPHU OMMCAHUU HEOPraHHMYECKUX
BEIIIECTB U UX MpEeBpaIleHUl;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBICHUS
dopMyn BemeCTB W ypaBHEHHH XWMHUYECKHUX pEaKIUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUs OTICIBbHBIX HEOPTaHWYECKHX BEIIECTB (yrapHblii ras,
YIJEKUCIBIA Ta3, aMMHUak, rameéHas M3BeCTh, HeraléHas W3BECTb, NMUTbhEBAas COJa, MUPUT U
ApyTHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIEISATh BAJICHTHOCTD U CTETIEHb OKUCIICHUSI XUMUIECKAX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJUIn4YecKas, BOJOPO/IHAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHAs, MOJICKYJSIpHasi, MOHHAs, METaJUIMUecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPTaHMYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHMYECKHX BEILECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeAMHEHUH (MPOCThIE BEIIEeCTBA — METAJIBI U
HEMETaJITBbI, OKCHIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM paCKpbhIBaTh CMBICH mepuoaudeckoro 3akoHa J[. .
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBICHUTENBHYIO H
IPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonnueckoii cucteMbl XMMHUUECKHUX Ai1eMeHToB Jl. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoAam u rpynnam llepuogudeckoil cucreMbl XUMHUECKUX A51eMeHTOB J[. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHIO KaTallu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHHS PEAKIUN pa3IMYHBIX THIIOB, MOJHBIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcClO3HaBaTh ONBITHBIM HYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOIO OallaHca 3THX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHUMHUYECKHE IIPOIECCHl, JIeKallhue B
OCHOBE NPOMBIIIUIEHHOTO MOJIYYSHHUS CEPHOM KHCIOTHI, aMMHaKa, a TakkKe cPOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHUIl TPOBOAUTH BBIYMCICHHUS C MCIIOJIB30BAHUEM IOHSTHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKIMH BEIIECTB, TEIUIOBOrO 3(pdeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYI0U U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBuUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBIMOIHATE XUMHYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBUM KaTallu3aTopa, OMNPEIEIIEHUE CpeJibl
pPacTBOPOB BEILECTB C MOMOIILI0 YHUBEPCAIBHOI'O MHAUKATOPA, BIMSHUE Pa3INYHbIX (HaKTOpOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0€30MacHOCTH MpU 0OpalleHNH C BELIECTBAMH U JIaDOpaTOPHBIM 000PYI0BaHUEM, NPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(pOpMaluio,
MOJIy4YaeMyI0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBAa MacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH NEATEIbHOCTH B IEJSAX COXPAHEHUS CBOErO 3/I0pPOBbA U
OKPYXaroIIe TPUPOJHON CpPEIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbsS: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-

TOUYCUHYIO cucTeMy ob0o3HadueHuit JI. bpaitns s 3anucu xumudeckux GOpMyII.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3aesioB U TeM dyeKkTpoHHbIe (LM (pPOBbLIE)
KonrTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
1 IToBTOpeHune http://school-
3 1 0 collection.edu.ru/collection/chemistry
Paznen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipeamer opraHM4ecKoi XUMHH.
Teopus cTpoeHHst OpraHM4ECKUX
coequHeHuiit A. M. Bytneposa Iousitue
1.1 0 TOMOJIOTMH ¥ TOMOJIOTaX, H30MEPUH U 8 1 0 http://school-
3oMepax. THITBI XUMUYECKHX PEaKI[Uii collection.edu.ru/collection/chemistry
B OPraHUYECKON XUMUU.
Hroronopasaeny 8
Paspnen 2.Yriesoaopoanst
IIpenenbHbIEyTIIEBOAOPOABI — http://school-

2.1 3 0 0 ) . .
aJIKaHbl collection.edu.ru/collection/chemistry
HenpenenbHble yrieBoaoposl:

2.2 e y AOPOZ 9 0 1 http://www.chemnet.ru/

AJIKEHBI, AJIKAIUCHBI, AITKUHBI

2.3 ApOMaTHYECKUEYTIIEBOJOPOIbI 4 0 0 http://www.chemistry.ssu.samara.ru/
[IpupoiHbIE HICTOYHUKHT .

2.4 PHPOZ 3 1 0 http://www.chemistry.ru/

YIJIEBOAOPOIOB M UX IepepadoTka



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/

Hroronopaznery 19

Paznen 3.Kucinopoacoaepxkanmueoprannyeckuecoe1uHeHust

3.1 Cruptel. ®enon 4 0 0 http://www.chemnet.ru/

Anpaerunpl. KapOOHOBBIE KUCITOTHI.

3.2 9 0 1 http://www.chemistry.ssu.samara.ru/
Crnoxuble 3¢upbl
3.3 VriaeBoasl 6 1 0 http://www.chemistry.ssu.samara.ru/
Hroronopaznery 19

Pa3znen 4.A30TcoaepkaniueopranneckuecoeIMHeHu st

http://school-

AMUHBI. AMUHOKUCIOTHIL. benku 9 1 0 ) . .
collection.edu.ru/collection/chemistry

4.1

Hroromnopazaeny 9

Paspnen S5.BbicokoOMOJIEKY IsIPHbIECOSIMHEHUSA

http://school-
5.1 [Tnactmaccel. Kayuyku. Bomokna 7 0 0 ft //S.C 00 . .
collection.edu.ru/collection/chemistry
‘ HToroBoe moBTopeHue 3
Hroronopasaeny 10

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 68 6 2



http://www.chemnet.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3aejioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3jnen 1.TeopeTnueckueoCHOBHIXUMHH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Beniectsa. MHorooopasue 4
' BEILIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Hroronopaszaeny 13
Pasjnen 2.Heoprannueckassxumusi
2.1 Merannbl 1
2.2 Hemeramibt 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroronopaszneny 17
Pasznen 3.Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosunvecTBO 4acoB JIeKTPOHHBbIE HU(PPOBHIE
n/ Tema YpoKka B K()HTpo,m,}[],[e HpaKanecKHe I[aTa H3yYCHUA OﬁpaSOBaTeJILHbIe
cero
n padoTbI padoTbI pecypcbl
IToBTOpEHHE Kypca http://school-
«Heopranuueckas XuMusi» collection.edu.ru/collection/chem
BBoHBII HHCTPYKTaX IO
TEXHHUKE O0S30MaCHOCTH.
IToBTOpEHHE Kypca 06.09.2023 http://school-
2 «Heopranmueckas XuMus» 1 0 0 collection.edu.ru/collection/chem
istry.
BxojHast KOHTpOIbHAs 12.09.2023 http://school-
3 pabora. 1 1 0 collection.edu.ru/collection/chem
istry.
Paznen
1.Teopernueckue
OCHOBBI OPraHUYeCKOH
xumum (8 yacoB)
Hpever http://school
g ODTOTIHCEKON MU, 1 0 0 13.09.2023 collection.edu.ru/collection/che
e€ BO3HUKHOBEHHUE, .
mistry.
Pa3BUTHUEC U 3HAYCHUC
Teopus ctpoeHUs Opra"nudeckas XUMUSL:
5 PHzt 1P 1 0 0 19.09.2023 P

OpraHNu4YeCKHUX

ANEKTPOHHBINA YUECOHHK IS
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coenuHeHuit A. M.
Bbytneposa, eé
OCHOBHBIE MTOJIOXKEHUS

CpEAHEN IKOJIbI
http://www.chemistry.ssu.sama
ra.ru

IIpencrasnenue o

KJIaccu(UKaluu http://www.chemistry.ssu.sama
6 Qurcan 20.09.2023 D Y
OpraHNu4YeCKHUX ra.ru/
BELIECTB.
Howmenxknarypa
(cucrematuyeckas) u
TpHUBUAJILHEIE http://www.chemistry.ssu.sama
7 P 26.09.2023 D Y
Ha3BaHUI ra.ru/
OpraHUYECKUX
BELECTB
IToHsATHE O TOMOJIOTUH U http://school-
TOMOJIOTaxX, H30MEPHHU H collection.edu.ru/collection/chem
8 H30Mepax. 27.09.2023 istry.
http://school-
Turmer XuMAYCCKHIX collection.edu.ru/collection/chem
9 peakiuii B 03.10.2023 istry..
OpraHU4YeCKON XUMHH.
http://school-
collection.edu.ru/collection/chem
TUIbl XUMHUYECKUX istry.
10 peakuuii B 04.10.2023

OpFaHHQCCKOﬁ XHUMUU.

C ucnonap30BaHAEM
obopynoBanus «Touka
pocTa»
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KonrponsHas pabora
Ne 1 mo Teme :

11 «Teopetnueckue 10.10.2023 http://www.fipi.ru/
OCHOBBI OpPTraHUYECKON
XAMHAN)Y
AJIKaHBI; COCTaB U
12 CTpOEHUE, 11.10.2023 http://www.fipi.ru/
TOMOJIOTHUYECKHH PsIJT
MeTaH 1 STaH — kosmekius [1OP:
mpocTemme [IpeameTHas KouieKus
13 17.10.2023 - i,
IpeCTaBHTeIH «XI/IMI-/ISI)) http://school :
collection.edu.ru/collection/che
aJKaHOB _
mistry
X N
14 HMITHECKHE CBOMCTBA 18.10.2023 http://www.chemnet.ru
aJKaHOB.
A :
15 ATKCHPT COCT%B 1 24.10.2023 http://www.chemnet.ru/
CTpOEHHeE, CBOICTBA
DTUJICH U IPOTUIICH —
16 pocTenmme 25.10.2023 http://him. Lseptember.ru/
MpeICTaBUTENH
AJIKEHOB
http://school-
[IpakTnueckas pabora collection.edu.ru/collection/che
o]. «l mistr
17 el «lonysenme 07.11.2023 -
ATUJICHA U U3yUeHUE HCIIOJIF30BaHUEM
€ro CBOMCTB)» obopynoBanus «Touka
pocTa»
18 XuMH4YecKkre CBOMCTBA 08.11.2023 http://school-

AJIKCHOB.

collection.edu.ru/collection/che



http://www.fipi.ru/
http://www.fipi.ru/
http://school-collection.edu.ru/collection/chemistry
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

mistry

AJKagueHsl.
19 byranuen-1,3 u 14.11.2023 http://experiment.edu.ru/
MeTuioyTanuen-1,3.
http://experiment.edu.ru/
[Tonyuenue
C ucrnoap30BaHUEM
20 CUHTETUYECKOTO 15.11.2023
obopynoBanus «Touka
Kay4yKa U pe3HHbI
pocTa»
AJIKWHBL; COCTaB U
0COOECHHOCTH
CTPOCHHS,
TOMOJIOTUYECKUM P,
21 pAA 21.11.2023 hvsh.ru
Anernnen —
MPOCTEUIIIHI
MpeACTaBUTEIh
AJIKUHOB
http://experiment.edu.ru/
XUMUUeCKHe CBOMCTBA C ucrnoap30BaHUEM
22 22.11.2023
AJIKUHOB. obopynoBanus «Touka
pocTa»
Brraucnenus no
23 YPaBHEHHIO 28.11.2023 http://chem.rusolymp.ru/
XUMHYECKON peaKinu
http://www.chemistry.ssu.sama
Apensl: 6eH3011 U ra.ru/
24 TOIyoa. TOKCUYHOCTh 29.11.2023 C ucnone3oBaHueM
apeHoB obopynoBanus «Touka
pocTa
25 XuMHUyeckre CBOMCTBA 05.12.2023 http://experiment.edu.ru/



http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://experiment.edu.ru/
https://hvsh.ru/
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://experiment.edu.ru/

apeHOB.

I'enetnueckas cBA3b

http://www.chemistry.ssu.sama

ra.ru/

op  YMICBOAOPOIOB, 06.12.2023 C HCTIOBb30BAHMEM
HPHHAVIGKATIIX I obopynoBanus «Touka
Pa3IMYHbBIM KJaccaM pocTay

g7 femleHme sanadna Bhibox 12.12.2023 http://him. 1september.ru/
(dhopMyI1 yriieBo10po0B
IIpupoansie
HUCTOYHUKHU
YIIIEBOLOPOOB: http://www.chemistry.ru/

08 MIPUPOHBIN ra3 u 13.12.2023 C ucnonp30BaHUEM
MOy THBIC HE(TAHBIC obopynoBanus «Touka
ras3pl, HeQTb U pocta»

NPOAYKTHI €€

nepepadoTKu

IIpupoausie

HMCTOYHUKH

YIJIEBOAOPOIOB: http://www.fipi.ru/

29 MIPUPOJIHBIN ra3 u 19122023 C ucnonb3oBaHUEM
MOy THBIC He(TAHBIC obopynoBanus «Touka
ra3el, HeQTh U pocTa»

IIPOYKTHI €€
nepepadoTKu
KonTponbhas padbota

30 Ne 2 o reme 20.12.2023 http://chem.rusolymp.ru/
«YTIIeBOIOPOIBI»

31 [Ipenenvubie 26.12.2023 http://www.chemnet.ru/

OAHOATOMHBIC CIIMPTHI:

C ucnoip30BaHuEM



http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://him.1september.ru/
http://www.chemistry.ru/
http://www.fipi.ru/
http://chem.rusolymp.ru/
http://www.chemnet.ru/

METaHOJ U 3TAaHOJI.
Bomoponnas cBs3b

obopynoBanus «Touka
pocTay

http://school-

MHoroatoMHbIE collection.edu.ru/collection/che
CIIUPTHI: mistry
32 P 27.12.2023 c
STUJIEHTJIUKOJIb U HUCHOJIL30BAHHUEM
TIIALEPUH obopynoBanus «Touka
pocTa»
http://school-
collection.edu.ru/collection/che
XUMHUYECKHUE CBOUCTBA mistry
33 09.01.2024 C
CIIUPTOB HUCHOJIL30BAaHHUEM
obopynoBanus «Touka
pocTa»
Denoi: ctpoeHne .
p http://www.chemistry.ru/
MOJICKYJIBL, C ucnosib30BaHUEM
34 ¢busnyeckue u 10.01.2024
. obopynoBanus «Touka
XHUMHYECKHE CBOMCTBA,
pocTa»
MIPUMEHEHHE
http://www.chemistry.ssu.sama
AJbIeTUuab!: ra.ru/
35 dbopMabaeTuI 1 16.01.2024 C ucnonb3oBaHuEM
aleTanbaerul. AIETOH obopynoBanus «Touka
pocTa»
http://experiment.edu.ru/
XHUMHUYECKHE CBOUCTBA C UCcrnoabp30BaHUEM
36 17.01.2024
aJILIETUIOB obopynoBanus «Touka
pocTay»
OIHOOCHOBHEBIE http://www.chemistry.ssu.sama
37 A 23.01.2024 D Y

MMpCACIIbHBIC

ra.ru/



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/

KapOOHOBBIE KUCJIOTHI:
MypaBbHHAS U
YKCyCHast

C UCII0JIBb30BaHUEM
obopynoBanus «Touka
pocray

XUMHNYECKUE CBOUCTBA

38 24.01.2024 http://experiment.edu.ru/
KapOOHOBBIX KUCJIOT.
http://www.chemistry.ssu.sama
[TpakTuyeckas pabora
Ne 2. «CpoiicTBa re. 1L
39 - . 30.01.2024 C HCIIOIB30BAHUEM
PacTBopa yKeycHOn obopynoBanus «Touka
KHCIOTBD)
pocray
CreapuHoBas 1 .
p http://www.fipi.ru/
0JIEMHOBAsI KUCJIOTHI, C 1CMONE3OBAHICM
40 KakK MpeICTaBUTENN 31.01.2024
obopynoBanus «Touka
BBICIINX KapOOHOBBIX
poctay
KHCJIOT
Mp11a KaK coiau http://www.fipi.ru/
BBICIIIHX KapOOHOBBIX C ucnojab30BaHUEM
41 P 06.02.2024
KHCJIOT, KX MOIOILIEE obopymoBanus «Touka
JIEACTBUE pocrta»
CroxHble 3(pUpEI Kak .
bup http://www.fipi.ru/
MIPOU3BOJIHBIC C HuCII0JIB30BaHUEM
42 KapOOHOBBIX KHCIIOT. 07.02.2024
obopynoBanus «Touka
IM'maponns cioxHBIX
pocTay
3¢upoB
XKupsl: runponus, http://him.1september.ru/
MIpUMEHEHNE, C HuCII0JIB30BaHUEM
43 P 13.02.2024
Ouosornueckas pojb obopynoBanus «Touka
KHUPOB pocTa»
44 VYTeBoAbl: COCTaB, 14.02.2024 http://www.chemistry.ssu.sama



http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://him.1september.ru/
http://www.chemistry.ssu.samara.ru/

KJIacCU(UKAIIUS.
Baxwueimme
MPEACTABUTEIIH:
III0K03a, PpyKTO3a,
caxaposa

ra.ru/

C ucnonap30BaHrEM
obopynoBanus «Touka
pocTay

http://experiment.edu.ru/
C UCII0JIb30BaHUEM

45 Jlucaxapu bt 20.02.2024 obopynosanus «Touka
pocray
http://www.chemistry.ssu.sama

Kpaxman u nemntonosa ra.ru/
46 KaK MPUPOIHBIC 21.02.2024 C ucnonap30BaHHEM
MOJIAMEPBI obopynoBanus «Touka
pocTay
http://experiment.edu.ru/

47 XUMHUYECKHE CBOMCTBA 27.02.2024 C HCIOIB30BaHHEM

YTJIEBOJIOB obopynoBanus «Touka
poctay

48 Peuterie pacueribix 28.02.2024 http://experiment.edu.ru/

3a/1a4.
KonTtpomnbHas pabota
Ne 3 mo Teme _ )
49 «Kwucnopoacoaepxarn 05.03.2024 ?:%/www.chemlstrv.ssu.sama
€ OpraHuYecKue
COCITUHCHUS
http://school-
50 AMHHBL MCTHIAMHH H 06.03.2024 collection.edu.ru/collection/che
AHUJINH ml_stry
51 XUMHYECKHE CBOMCTBA 12.03.2024 http://school-
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AMHHOB.

collection.edu.ru/collection/che

mistry
C ucrnoap30BaHUEM

obopynoBanus «Touka
poctay

52

53

AMHUHOKHCIIOTBI KaK
am(poTepHbIC
OpraHUYECKUE
COEIMHEHHUS, X
OMOJIOTMYECKOE
3HaueHue. IlenmTumnl

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS

13.03.2024

19.03.2024

http://school-
collection.edu.ru/collection/che

mistry

C UCIoJIb30BaHUEM
obopynoBanus «Touka
pocTa»

http://school-
collection.edu.ru/collection/che

mistry
C UCIIOJIb30BaHUEM

obopynoBanus «Touka
pocTa»

54

CTpyKTypbl O€IKOB

20.03.2024

http://school-
collection.edu.ru/collection/che

mistry

55

CaoiicTBa M PYHKINH
O€eJKOB.

02.04.2024

http://school-
collection.edu.ru/collection/che

mistry
C UCIIOIb30BaHUEM

obopynoBanus «Touka
pocTa»

56

Pemenue PaCUYCTHBIX
3aaad.

03.04.2024

http://school-
collection.edu.ru/collection/che

mistry

57

O6o0maromuii ypok

09.04.2024

http://school-
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110 TEME
«A3oTcoaepxaliue
OpraHUYECKUE
COEIMHEHUS»

collection.edu.ru/collection/che
mistry

KonrponsHas pabora
Ne 4 o teme

http://school-

58 «A3oTcoaepxaiiue 10.04.2024 collection.edu.ru/collection/che
OpraHuYeCcKUe mistry
COEIMHEHU»
OCHOBHEIE TTOHATHSA
N http://school-
59 16.04.2024 collection.edu.ru/collection/che
BBICOKOMOJIEKYJISIPHBIX -
o mistry
COEIMHEHUN
OCHOBHBIE METOJIBI
CHHTE3A http://school-
60 17.04.2024 collection.edu.ru/collection/che
BBICOKOMOJIEKYJISIPHBIX .
o mistry
COEIUHEHUH.
http://school-
collection.edu.ru/collection/che
mistry
61 ITnactMaccsl 23.04.2024 C
HCITOJIB30BAHUEM
obopynoBanus «Touka
pocTay
http://school-
collection.edu.ru/collection/che
mistry
62 Kayuyku, 24.04.2024

C UCcrHoabp30BaHUEM
obopynoBanus «Touka
poctay
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http://www.chemistry.ssu.sama
ra.ru/

63 Bosokna 1 07.05.2024 C ucnonp3oBaHueM
obopynoBanus «Touka
pocta»

64 Hrorosast KOHTpOIbHAS 1 08.05.2024 http://www.chemistry.ssu.sama

pabora ra.ru/

65 AHanu3 I/ITOI:'OBOI\/JI 1 14.05.2024 http://www.chemistry.ssu.sama

KOHTPOJILHON pabOTHI ra.ru/
Hrorosoe noBTOpeHue _ )
66 o TeMe 1 15.05.2024 :w:%/www.chem|strv.ssu.sama
«YT1eBoaopoabI» T
Hrorosoe noBTOpeHue
10 TEME MO TEME _ )
67 «Kucnopoaconepxaru 1 21.05.2024 :w:zi/www.chemlstrv.ssu.sama
€ OpraHu4ecKue
COEJIMHEHU S
Hrorosoe nosropenue
10 TEME http://school-
68 «A3oTconepxaline 1 22.05.2024 collection.edu.ru/collection/che
OpraHu4ecKue mistry
COEIMHEHUS»
OBUIEE KOJIMYECTBO 68
YACOB I10 [TIPOT'PAMME

[Tpumeuanus: 1. B cBsi3u ¢ coBmagenueM ypokoB xumuu B 10 kimacce mo pacnucanuto ¢ npazgaudasiMu qasmu (30

ampensi, BTOpHUK — 1 yac; 1 mas, cpena -1 dac); crutanupoBano BMecto 70 - 68 vacos.
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11 KIIACC

Tema ypoka

XUMUYECKUH JIEMEHT.
AToM. DnekTpoHHas
KOH(UTYypaIus aToMOB

KoaundecTBO 9acoB

Bce  KonTpoJbHbIEp
ro a00ThI

IIpakTHyeckue
padoThI

Jarausyy
eHHA

JuleKTpOoHHbIeU(poBBICOOpa3oBaTe
JIbHbIepecypchl

Ilepnonnueckuil 3aK0H 1
IIepnonnueckas cucrema
XHMHUYECKUX dJIEeMEHTOR /1.
H. MenneneeBa, ux CBs3b C
COBPEMEHHOU TeOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB
XUMHUYECKUX HJIEMEHTOB U
WX COEIMHEHUH 1O
rpyIIiaM U MepUOIaM.
3HavYeHHEe NMePUOIUIECKOTO
3aKOHA U CUCTEMBI
XUMUYECKUX DJIEMEHTOB
J.. MenneneeBa B
Pa3BUTHHU HAYKHU

Crpoenue BeniecTsna.
Xumudeckas CBSI3b, €€
BU/IbI; MEXaHU3MBI




o0pa3oBaHMs KOBAJICHTHOM
cBsi3u. BomopoaHascesiznb

BanenTHoCTb.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemecTBa MoJIeKy IS pHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

[TonsTHE O IMCTIEPCHBIX
cucremax. Mctuansie n
KOJUIOUTHBIE PACTBOPBI.
MaccoBast 107151 BELIECTBA B
pacTtBope

Knaccudpukauus n
HOMEHKJIaTypa
HeOpFaHI/I‘IGCKI/IX
coenuHeHui. ['eHeTHYECKas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PA3JIMYHbIX
KJ1acCOB

Knaccudukanms
XUMUYECKUX PEAKIU B
HEOPraHUYeCcKou u
OpraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MaCChl
BELIECTB; 3aKOH
COXpaHEHUs U
MIpeBpaLIeHHs] SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX




CKopoCTb peaKIyH.
OOpaTuMbIe peaKIHH.
XUMHYecKoe paBHOBECHE

10

[TpakTuyeckas padora Ne 1.
«BnusiHuE pa3nIu4YHBIX
(hakTOpOB HA CKOPOCTH
XMMHUYECKON pEaKInum»

11

DNEeKTPOIUTUYECKAS
nucconmanud. Ilogarue o
BOJIOPOJIHOM ITOKa3aTele
(pH) pactBopa.
PeaknuuronHoroooOMeHa.
I'uaposm3opraHuYecKux 1
HEOPraHMYECKUXBEIIECTB

12

OxucanTensHo-
BOCCTaHOBHTEIILHBIC
peakuuu. [Tonstre 06
ANIEKTPOJIM3E PACIIABOB
pacTBOpPOB CONEH

13

KonTponbHas padota no
pazaeny «TeopeTnyeckne
OCHOBBI XUMHID»

14

Mertannsl, UX IMOJIOKSHHUE B
[Iepnonnueckoii cucreme
XAMHYECKUX dJIEeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
Oo6muehr3nuecKuecBOuCTB




aMCTaJlJIOB

15

16

17

18

CIu1aBblI METAIIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHNUN METaJUIOB

XUMHYECKHE CBOMCTBA
BOKHCHIITNX METAJIJIOB
(HaTpWiA, KaIHH, KAJIBIHH,
Mar"ui, aqTroMUHUIN) U UX
COCIMHCHUI

XUMHYECKHE CBOMCTBA
XpoMa, MeIH U UX
COCTUHEHUN
XUMHYECKHE CBOMCTBA
IIMHKA, JKeJie3a U UX
COE€TMHEHUI

19

[IpakTnueckas padora Ne 2.
"Perienue
SKCIEPUMEHTAIIbHBIX 3324
1o TemMe «MeTauisi»"

20

Hemertamnbl, nx monoxeHue
B [Iepnoanueckoii cucreme
XHMHYECKUX dJIeMEHTORB /I,
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

®du3nYecKre CBOMCTBA
HEMETAJIOB. AJUIOTPOIUS
HEMETAIJIOB (Ha pUMepe
KHCIIOpo/a, cepsl, hocdopa




U yTIepo/a)

22

23

24

XUMHYECKHAE CBOMCTBA
raJIore€HOB, CEPhI U UX
COCTMHEHUN

XHUMHYeCKHe CBOMCTBA
azorta, ¢pocodpa u ux
COETUHEHUN

XHUMHAYECKHE CBOIICTBA
yraepoaa, KpeMHUS U X
COETUHEHUN

25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJIJIOB U UX
COETUHEHUN

26

O6001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
TeMme «HemeTamieny.
Breraucnenus mo
YPaBHEHUSIM XUMUYECKHUX
peakuuii u
TEPMOXUMHUYECKHUE PACUETHI

27

[IpakTuueckas padora Ne 3.
«Pemmenne
AKCIIEPUMEHTANBHBIX 3a7a4
o Teme "HemeTamisr"y

28

KonTponbhas padota no
TeMaM «MeTaibl) U
«HemeTtaminy

29

Heoprannueckue u




OpraHUYEeCKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHUe OCHOBAHUS

30

AmpotepHbie
HEOpPTraHUYeCKue u
OpPTraHUYeCKUE COCTUHECHHS.
['enetnyeckas cBs3b
HEOPraHUYECKUX U
OpPraHMYECKUX BEIECTB

31

32

33

Ponp xumun B
obecneueHUH
9KOJIOTHYECKOMH,
SHEPTeTUYECKOU U
MMHIIEBON OE30ITaCHOCTH,
Pa3BUTHUU MEAUIIMHBI

[Ipencranenus 06 oOmUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIJIEHHOTO
MOJTyYEHHUs] BaXKHEHIIINX
BEIIECTB

YenoBek B Mupe BEUIECTB U
MaTEepUaJIOB

34

XUMHS U
3J10pOBbEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 knacce/ I'abpuensn O.C., OGIIECTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenuer»
* Xumus, 11 kiacce/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAy; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenner»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIbicoBa «Xumuss Metoaunueckoe nocodbue — 0a30BbIil YPOBEHD) -
M.: Apoda 2022 rog.

2. O.C.I'abpuensa, .I'.OctpoymoB, «O01mast XuMus B TeCTax, 3a/1a4ax, yrnpakHeHusx. 11
kiacce» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 kinacc: KoHTposbHEIE 1
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonpHas kHUTa
it yautensi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O0.C.T'abpuensn, I'.I".JIsicoBa, A.I'.Breaenckas «Xumus 11 kmacc: HacronpHas kHura
it yautensi». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3agaun Mo XUMHUHU U CIIOCOOBI X
pemenus» - M.: «JIpoday, 2021ro.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl o yueOuuky O.C.I'abpuensina,
I".I".JIeicoBoi» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kiaace», - M.: Dk3ameH,

2019r.



9.9. O.C.I'abpuensH, .I'.octpoymMoB « XMMHUYECKUN SKCIIEPUMEHT B mikoje 11 kmacey; -

M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://www.chemnet.ru -

lNazera «Xumusi» 1 calT a1t yuurtels «5 uay Ha ypoK XUMUK»

http://him.1september.ru -

Enunas xomnexuus L{OP: [IpeaMerHas KOMIEKIUSA « XAMUS»

http://school-collection.edu.ru/collection/chemistry-

EcrecTBeHHO-HayuHbIE KCTIEPUMEHTHI: XuMusi. Kosekius Poccuiickoro
0011e00pa3oBaTeIbHOTO MOpTaJa

http://experiment.edu.ru-

AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://wwwalhimik.ru-

BCGpOCCI/II\/’ICKaj{ OJIMMIIMaJa MIKOJBbHHUKOB I10 XUMHWH

http://chem.rusolymp.ru-

Opl" AHNYCCKasd XUMMA: BHeKTPOHHBIﬁ yLIe6HI/II( JIIsL CpGZ[HCfI IIKOJIBI

http://www.chemistry.ssu.samara.ru-

OCHOBBI XUMHUH: 3JIEKTPOHHBIH yUCOHUK

http://www hemi.nsu.ru OTKpbITHIH KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHimroHHast OTUMITHAIA 10 XMMHH: TEIEKOMMYHHUKAIIMOHHBIN
00pa3oBaTebHBIN MPOCKT

http://www.fipi.ru — denepanbHbIil HHCTUTYT MEAArOTUYECKUX U3MEPECHUI.

https://resh.edu.ru

https://educanion.yandex.ru/main



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://wwwalhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www/
http://www.fipi.ru/
https://resh.edu.ru/
https://educanion.yandex.ru/main

http://school-collection.edu.ru/collection/chemistry

https://globallab.org

Y4yeOHo-TpakTHYECKOE U YUeOHO-1a00paTOpHOe 000py10BaHME:
O6opynoBanue «Touka pocta»- HAOOp MPOOUPOK, KOO, MTATUBOB, CIIUPTOBOK; HAOOP

PEaKTUBOB 10 HEOPTAHUUYECKON U OpraHNMYeCcKON XUMUU, HUPPOBas 1a00paTOPHUs IO XUMHH.


http://school-collection.edu.ru/collection/chemistry
https://globallab.org/

