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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o XuMUM Ha YpOBHE CpeIHEro 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOTO 3aKk0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 0Opa3oBaTeNbHON MPOrpaMMBbl CPEJHETO
obmero o6Opazoanust (D®OIlI COQO), npencrabieHHblx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, ¢ yuérom Konnenmuu npenogaBanusi yaeOHOTO TpeaMeTra
«Xumusi» B 00pa3oBaTeIbHBIX opranu3amusx Poccuiickoit deaepanuu, peaqn3yomnux OCHOBHBIC
o0Opa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MONOXKEeHUH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccuiickoit @eneparuu Ha nepuon 1o 2025 ronga» (Pacnopsixenue Ilpasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIX0/10B K pa3paboTKe MpOorpamMMbl [0 XUMUH, K OIPEICTICHUIO 00IIeH cTpaTerun
oOy4deHHsl, BOCOUTAHUS U Pa3BUTHUS 00YYAIOIIMXCS CPEICTBAaMU y4eOHOro mpeameTa «XHUMUs»
st 10—11 kiraccoB Ha 6a30BOM YpOBHE COCTaBWIIM KoHIeNTyanbHbIe mojoxeruss @PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COZIep KaHus, Pe3yIbTaTOB 00y4YeHHUsI U TpeOOBAHUHN K YPOBHIO
MOJTOTOBKH BBIITYCKHHUKOB.

Xumudeckoe oOpa3oBaHHME, TIOJy4aeMO€ BBIMMYCKHUKAMH  0011e00pa3oBaTeIbHOM
OpraHM3alM, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIUAIOIIMM 3TAllOM pPEAIM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX
[IEHHOCTE!, MPUCYIINX LEJIOCTHON CUCTEME XMMHYECKOT0 00pa30BaHus. DTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBL, (GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YelOBEKa, a
TaK)K€ SKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 370pPOBBI0 U MPUPOTHON cpere.
Peanmuszyercs xumudeckoe o00pa3oBaHHE OOYYalOIIMXCS HAa YPOBHE CpEIHEro OOIIero
0o0pa3oBaHus CPEeACTBAMU y4eOHOTO mpeaMeTa «XUMHUs», COAepKaHNue U TIOCTPOCHUE KOTOPOTO
orpezeNieHbl B MPOrpaMMe MO XUMHUHM C y4€ToM creuupUKy HayKd XHUMUHU, e€ 3HaueHUus B
MO3HAHUM MPHUPOJBI U B MaTepUaTbHON JKHM3HU OOIIECTBA, a TakkKe C yuy€ToM OOIIMX Iened u
NPUHIMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpEAHEro OoOIIero
oOpasoBanus B Poccuiickoit denepanun.

XuMHs KaK 3J€MEHT CHUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIN3AIMU, B CO3/IaHMHM HOBOHW 0a3pl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
dbopMupOBaHKE PALlMOHATILHOTO HAYYHOTO MBIIUIECHUS, B CO3[JaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyKaroleM MUpe Kak O €IUHCTBE MPUPOJIbI U YeJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIET0 MHUPA, OCO3HAHMSI B3aWMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3auMOIEUCTBYs C IPYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMUS CTajla HEOTheMJIEMOM
YacThI0O MUPOBOM KYJIBTYpbI, HEOOXOJMMBIM YCJIOBHUEM YCHEIIHOTO TpyZa M >KU3HU KaxI0To
yieHa oOmiectBa. CoBpeMeHHass XHMMHUSI Kak HayKa CO3MarelbHas, Kak Hayka BBICOKHX
TEXHOJOTHI HalpaBieHa Ha peleHHe TIJI00AJbHBIX MpoOJeM YCTOWYMBOTO Pa3BUTHUS
YeJI0BEUeCTBA — CHIPbEBOM, SHEPTETHUECKOM, MUIIEBOM, IKOJIOTHIECKOI 0€30MacCHOCTH U OXPaHbI
310pPOBBS.

B coorBercTBMM ¢ 0OOUIMMM LEISIMM M TNPHHLUIAMH CpEIHEro oOImiero oodpa3oBaHuUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb W3YUYEHUST) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY OOy4Yaloluxcsi, HEOOXOAMUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
NPOJIOIDKEHNs 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMHu  IpeMeTa «XUMUs» SBISAIOTCA 0a3oBble Kypchbl — «Opranuueckas
XUMHUs» 1 «OO01as ¥ HeoOpraHMuuecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX
SIBJISIIOTCS] OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN 10 HEOPTaHUYECKO XUMUH (C BKIIOYCHUEM
3HAHWI U3 001el XUMHH ) M OpTaHnYecKor XuMun. @opMUpOBaHUE TAHHON CUCTEMbI 3HAHUN TIPH
M3YYEeHUHU TpeaMeTa 00ecrednBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOTOOOpa3usi BEIIECTB
Ha OCHOBE OOIMX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0Imas 1 HeopraHuyecKas
XUMU» chopMHpOBaHa B MpPOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/a K M3y4EHHUIO
y4eOHOro Marepuaiga W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHWKA Ha
OIPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHMM BEILIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPHHM CTPOECHUS OPraHUYECKHX COCIMHEHUH, a
TaKk)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUN O CTPOCHUHU BEIIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BEIIECTBax MAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB JI0
CJIO)KHBIX OMOJIOTMUECKH AaKTUBHBIX COEAMHEHHH. B Kypce OpraHm4eckod XUMHHM MOJY4aroT
paszButHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO O0O0IEro oOpa3oBaHHs MEPBOHAYAIBLHEBIE
MPEJICTABICHUS O XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, 0 XUMUYECKOU PEAKIUH.

[Ton HOBBIM yrjioM 3peHusi B mpeamere «XuMHA» 0a30BOTO YPOBHSI paccMaTpUBAaeTCs
U3yYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa30BaHMs TEOPETUUECKUN MaTepuan M
(dakTosornueckue CBEACHHS O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mias 1 HeOpraHW4yecKas XUMHUA» 00YyJarolUMCs MPEIOCTaBISAETCS BO3MOKHOCTh OCO3HATH
3HaYCHWE NEPUOTUYECKOTO0 3aKOHAa C OOIIETEOPETUUYECKUX M METOJOJOIMYECKHX MO3MLUH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT 00oOImaromiei o
OOBSCHSIONEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BOXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IPUMEHEHUH, a TAK)KE 0 XMMHUYECKUX PEAKIUAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTAX NPOTEKAaHUS
pononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu COJEpX aHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKUM M TPUKIAAHONW XapakTep. OTH 3HAaHUSA CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBS3M XMMHHU C JIPYTUMH HayKaMH, pacKpbhIBalOT €€ pojib B I03HABATEIbHOW U
NPaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPUIOKCHUU XUMHUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XHUMUEH,
KPUTHUUECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs] 3HaHUM, pelleHus
MHTEJJIEKTYAJIbHBIX U 3KCIEPUMEHTAIBbHBIX HCCIIEI0BAaTENbCKUX 3a1ad. B 1eiaoM coxepikanue
y4eOHOTO0 npeamera «XUMHs» JaHHOTO YPOBHS M3yYEHHsI OPHEHTUPOBAHO HAa ()OPMHUPOBAHUE Y
00y4aroIuXxcsi MUPOBO33PEHYECKOI OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO M OPraHMYeCcKOro Mupa, o0yCIIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUM MMyTEM 3KCIIEPUMEHTA
U pELICHUS NPOTUBOPEUMN MEXKIy HOBBIMH (aKTaMH M TEOPETHUYECKUMH MPEINOChUIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOsIeM, a Takke MmpobieM cOepexeHus
SHEPreTHUECKUX PECYPCOB, ChIPbs, CO3JaHM HOBBIX TEXHOJIOTHI U MaTEpUasoB.

B nnane pemienus 3a1a4 BOCIUTaHNS, Pa3BUTHS U COLMATM3AINN 00YYaIOIINXCS IPUHSATHIC
IPOrpaMMOl MO XUMHHM MOJAXOABl K ONPENEICHHUIO COAEP)KAHUS W IIOCTPOEHUS IpeaMeTa
MpeayCMaTpUBAOT (POpMUPOBAHUE YHUBEPCAIbHBIX YUYCOHBIX NEUCTBHM, WMEIOIMMX 0a30BOE
3HaYeHWE JUId PA3JIMYHBIX BHUJIOB JEATEIBHOCTH: pEIIeHUs MpodiieM, MOWCKa, aHalIu3a u



00paboTku wHOpMAIMK, HEOOXOAUMBIX I TPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEILCKOM IeATEIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B mpakTuke npenomaBaHus XUMUHM KaK Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHusl, TaK 1
Ha YpPOBHE CpeHEro 00111ero o0pa3oBaHusl, P OMPEIEICHUN COAePKATENbHON XapaKTepUCTUKU
Henel W3ydeHus IpeiMeTa HampaBlIeHHEeM IEPBOCTETNIEHHON 3HAYMMOCTH TPaJAULMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMHMYECKOW HAayKH Kak OO0JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, TPAKTUYECKOH AEATEIHHOCTH YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU
KyJabTypbl. C METOMYECKON TOYKH 3PEHUSA TAaKOW MOJXOA K OMPEACIICHUIO LEIeld N3Y4EHUs
IpeIMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TVIABHBIMHU IEISIMH H3y4eHUs MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBASIOTCS:

e (QopmupoBaHHE CHCTEMBl XWMUYECKHMX 3HAHUWA KaK Ba)KHEUIEH COCTABISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
NOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMHYECKHUX peaklnid, HeOOXOMUMBIX JJIsi MPUOOPETEHUsT YMEHUN OPHEHTUPOBATHCS B
MUpE BEILECTB U XMMHUYECKHX SIBJICHUI, HIMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH M CHOCOOOB [ESATEIBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHECHHEM XUMHUYECKOTO DKCIIEPUMEHTa, COOJIIOJICHHEM TpaBUi 0OE€30I11acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuMm, comepkarenbHas XapaKTepUCTHKA IeNied M 3a7a4 U3YYCHHs MPEMeTa B
porpaMMe 1o XMMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMHU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroHs B MPENoaBaHUN XUMUHU B OOJIBIIIEH CTETICHH
0THaéTCsl MPEANOYTeHUE PAKTUIECKON KOMIIOHEHTE COJIepKaHusl 00yueHHsI, OpPUEHTHPOBAHHOM
Ha TOATOTOBKY BBIIYCKHHUKA 00I1e00pa3oBaTeIbHON OpraHu3aliy, BJIaJCIOIIEro He HabopoM
3HaHUH, a (PYHKUMOHAIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH aKTHUBHOIO
MOJTyYeHUs! 3HAaHUN U PUMEHEHHS UX B PEAIbHOM KU3HU JJIs1 PELICHUS PAKTUYECKUX 3a/1a4.

B cBa3u ¢ oTMM mpu W3ydeHWH mpeaMeTra «XUMHS» JOMHHHUPYIOIIEEe 3HauYeHHE
NPUOOPETAIOT TaKWe TeNIN U 3a7a4H, KaK:

ajanTtanus o0yJaromuxcs K yCI0BUSAM IMHAMUYHO Pa3BUBAIOIIETOCs MUpa, (GOpMUPOBaHHE
MHTEJJICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

dbopMHupoBaHHEe y OOYYaIONMIUXCS KITIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHITUN),
MMEIOUINX YHUBEpPCAIbHOE 3HAUECHUE TSl Pa3IMYHBIX BUJIOB JI€ATEIbHOCTH: PELICHUs MPOoOsIeM,
NIOWCKa, aHaiu3a MU 00paboTkM WHPOpPMALUU, HEOOXOTUMBIX s HPUOOPETEHUsS OIbITA
NESTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUU, a TaKXKe JUIS OIECHKH C
MO3UINI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJ0BeKa U IPUPOJIHYIO CPeady;

pa3BHUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEUIEKTYAIBHBIX M TBOPYECKUX CIMOCOOHOCTEH
00yYaromuxcs: CrHocOOHOCTH CaMOCTOSITEIbHO TNPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUM C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE H()OPMALIMOHHbIE



TEXHOJIOTHH JJIsl TOMCKA M aHaliu3a yueOHOM U Hay4YHO-TIONYJIsipHON HH(OPMALIUU XUMUYECKOTO
COJIePKaAHUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUYAOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOMIOAATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMHYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Y 00y4JaloMUXCsl yOSKAEHHOCTH B TYMaHUCTHYECKOW HAIIPABICHHOCTH XUMHH,
e€ BaKHOW pOJM B PEUICHUU TIJOOAIBHBIX MPOOJIEeM palMOHAIBHOTO IMPHPOJIONOIB30BAHMS,
MOTIOJTHEHUSI SHEPreTHUYECKUX PECYpCOB M COXpaHEHHs MPUPOJHOTO PaBHOBECHS, OCO3HAHUS
HEO0OXOAMMOCTH OEpPEKHOTO OTHOIIICHHMSI K TIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE MPUOOpETEHUS
OIbITa UCIIOJIB30BAHUA IOJTYUCHHBIX 3HaHUU AJId TIPUHATUSA TPAMOTHBIX peH_IeHI/Iﬁ B CcUTyalluAix,
CBsA3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B yueGHOM mmaHe cpemHero o0Iero oopa3oBaHUsl MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB NpeaMeTHON 00macTi «EcTecTBeHHO-HAayUHbIE PEAMETHI.

OO1ee 4nciio 4acoB, OTBEAEHHBIX U M3Y4YCHUS XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
obmiero oopaszoBanus, cocTaBisieT 68 yacos: B 10 kinacce — 34 gaca (1 yac B Henento), B 11 kmacce
— 34 gaca (1 yac B HeZIEIIO).



COJEPKAHUE OBYYEHUA
10 KUIIACC
OPITAHUYECKAA XUMMUA

Teopernueckue OCHOBbI OPraHUYeCKOH XUMHUHU

[IpenmeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B IMOJYUYECHUU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpOeHUs OpraHudecKux coeaquuenuii A. M. bytieposa,
e€ ocHOBHbIC TOJIOKEHUS. CTPyKTypHBIE (DOPMYJBI OPraHUYECKUX BEIIECTB. | omomorus,
n3oMepusi. XUMHUECKas CBSA3b B OPTaHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBienue o kiaccupuKaluy OpraHMYEcKrX BelecTB. HoMeHkIaTypa opraHu4eckix
coeMHeHui (cucTeMaTudeckas) U TpUBHAJIbHbIE HA3BaHUS BaKHEHIIIHX MTPEICTaBUTENIeH KI1accoB
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALEHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHWYECKUX BEIECTB M MaTepHajllaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKHUX BEIIECTB, HAOMIOACHHE U ONUCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAHUYECKUX BEIIECTB MPU HArpeBaHUU (TUIABJICHHE, OOYTTTUBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTraH M 3TaH — MPOCTEUIINE
MPEJICTAaBUTENN AJIKAaHOB: (PU3NUECKHE U XMMHUYECKHUE CBOMCTBA (peaKIK 3aMEeIICHNS U TOPEHHUS ),
HAXO0XJICHUE B MPUPOJIE, OJYUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUH psii. DTHIIEH U MPONWIEH — MpOCTeHIne
MPEJCTABUTENN AJNKEHOB: (DU3MYECKHEe W XHUMHUYECKHE CBOMCTBA (peakuuu TUIPUPOBAHMS,
raJIOrTeHUPOBAHUS, THIPATAlluU, OKUCIICHUS U TIOJMMEpPHU3alliN ), TOTy4eHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u metmiOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
CBOMCTBA (peakuus noaumepusauuu). [lonydeHre CHHTETHUECKOTO KayuyKa U PEe3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHUYECKHH psAA. AleTUIeH —
MPOCTEHUIIINN TIPEJICTABUTENb AJTKUHOB: COCTaB, CTPOCHHE, (DU3UICCKHNE U XUMHUYECKHE CBOMCTBA
(peakiuu THAPUPOBAHUS, TATIOTCHUPOBAHMSI, TUAPATAIINH, TOPEHHSI ), TOTy4YEeHUE U IIPUMEHEHHE.

Apensl. benzon: cocrtaB, crpoeHue, (U3NUYECKME U XUMUYECKHUE CBOWMCTBA (peaKIuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJydeHHE U NpUMEHEHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSaHUs U HUMpPOBAHUs), NolyyeHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHdeckas CBs3b MEXIYy  YIJIEBOJOPOJIAMH,
MPUHAJISKALUMHU K PA3IMYHBIM KJlaccam.

[TpuponHble UCTOYHUKU YTIIeBOAOPOOB. [IpupoaHbIil ra3 u momyTHbIE HEPTSHbIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CriocoObl nepepadboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUYECKUMN,
KaTtaquThueckuil), mwmponu3. [IpoaykTel mepepaboTku HedTH, HX TPUMECHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib M MPOAYKTHI €ro NepepaboTKH.

DKCrepuMEHTaIbHBIE METOJIbI M3YYEHHUs BEUIECTB W MX MpPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3iamMu 1iacTMacc, KaydyKoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronp», MogenupoBanue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IMPOBEACHWE NPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE STUIICHA U U3YYEHUE €ro CBOMCTB.

PacuérHrble 3aga4n.




Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, o0ObEMa, KOJIUYECTBa
HCXOJIHOTO BEIIECTBA WIIM MPOAYKTA PEAKLIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO
U3 UCXOAHBIX BEIIECTB WU MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xanye oprannyeckne coeinHeHuUst

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJN: CTpPOEHHUE, (U3NUecKue Hu
XMMUYECKHE CBOMCTBA (peaklUMU C aKTUBHBIMU METAJJIaMH, TajOr€HOBOJAOPOJIaMU, TOPEHHE),
npUMeHeHHe. BoopoiHbIe CBSI3U MEXAY MOJIEKYJaMHU cUpTOB. [leiicTBre METaHONIA U 3TaHOJIA
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHble CHUPTHL. DTWICHIVIMKOIb W TJIMLEPHH: CTpOEHHE, (u3nueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOICMCTBHUE CO IIETOYHBIMU METAJIJIaMH, KaueCTBEHHAs peakus Ha
MHOIOaTOMHBIE cIupThl). JleficTBue Ha opraHusMm uenoBeka. llpumeHeHue riaunepuHa u
STHJICHIJIUKOJIS.

®DeHOoIT: CTPOCHHUE MOJICKYJIBI, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue penomna.

Anpnerunpl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpOCHue, (Qusnueckue u
XUMHUYECKHE CBOWCTBA (pEaKkIMy OKHUCJICHHS WU BOCCTAHOBJICHUS, KayeCTBEHHBIC PEaKIUH),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHEIE TIpe/ebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsl KUCIIOTHI:
CTpOeHUE, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIME AT Ki1acca KUCIIOT, PEaKIHs
stepuukanuu), mnonydeHne u mnpumeHeHue. CreapuHOBasi M OJEUHOBas KHUCJIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOLIEee NECUCTBUE.

CrnoxHble 3pHUpPbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [ MIApOIIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus xupos. [Ipumenenune xupoB. bruosiorndyeckas posb JKUPOB.

YrneBonpl: cocTas, Kiaccudukanus yrieBoaoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
NPOCTEUIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3NYECKUE M XHUMHUYECKHE
cBoiicTBa (B3aumoseincTBue ¢ ruapokcuaoM meau(1l), okucnenne aMmMuayHbIM pacCTBOPOM OKCHA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIFOKO3bI), HAXOXACHHE B NPHUPOJAC, NMPUMECHCHHE,
ouosiorunueckas poib. DorocunTe3. PpyKTO3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemnrono3a kak npupoAHbie noauMepsl. CTpoeHHe KpaxMmaia U LEeJUIH0I03bL.
®du3nyeckue U XUMHYECKUE CBOICTBA KpaxMaia (TUIpOIu3, KaueCTBEeHHAs! PEaKIus C HOJA0M).

OKCrepUMEHTAIbHbIE METOJbl M3y4YEHHs] BEUIECTB M MX IMpEBpallleHUil: MpoBeIeHUeE,
HAOJIIOJICHUE U OINHKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHbBIE
peaKkiu OJHOATOMHBIX CHUPTOB (OKUCIeHHe 3TaHoja okcuaom wmeau(ll)), mMHOoroaToMHBIX
cnupToB (B3aumojercTBue ThuuepuHa ¢ ruapokcuaoM menu(Il)), ampaernnoB (okucieHue
aMMHa4vHbIM pacTBopoM okcuga cepedpa(l) u ruapoxkcunom meau(1l), B3aumoaeiicTBue kpaxmana
C M0JIOM), TIPOBEJICHNE TTPAKTUUECKONU PaObOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3a1aun.

Bbluncnenuss mo ypaBHEHUIO XHWMHYECKOM peakuuu (Macchl, 00bEMa, KOIMYecTBa
MCXOJIHOTO BEIIECTBA MIIM ITPOJYKTA PEAKIIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEAKIUN).

A3oTcozeprKaliie OpraHn4ecKie COeAMHEHNS.

AMUHOKHUCIIOTH KaK aM(OTEpHBIE OpraHuveckue coenuuenus. Gusnueckne 1 XUMUIECKHIE
CBOMCTBAa aMUHOKHUCIOT (Ha MpuMepe riHIKMHA). buojormueckoe 3HaYeHHE AMHHOKHCIIOT.
ITenTuael.



benku kak nmpupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATyparys,
Ka4eCTBEHHBIE PEaKIIUU Ha OEJIKH.

OKclepUMEHTAIbHbIE METOJbl M3YYEHHUsS BELECTB M MX IpEBpalleHuil: HaOIoAcHUuE U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JI€HAaTypalus OCJKOB INpU HarpeBaHUM, I[BETHBIC
peaxiuu 6enKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TNOHATHUSI XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNU, CpPeAHAs MoyeKyinsapHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIHs U OJIMKOHIEHCAIHS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBsI3€d MPU M3YYEHMM opraHmdeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk H
HOHATHH, ABISAIOIINXCS. CHCTEMHBIMU JJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHS: SIBJIECHUE, HAay4yHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMs, TIEePHUOAUYHOCTb, HAONIOJCHUE, HW3MEPEHHe,
AKCIEPUMEHT, MOJICIITMPOBAHHE.

dusmka: Matepus, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSIHUE BELECTBA, (PU3MUECKUE BETMUUHBI U €TMHHILIBI UX
U3MEpEHMUS.

Buonorusi: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHUHTE3,
OMOJIOTMYECKH aKTHBHBIC BellecTBa (OCJKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE HOPO/bI, MTOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThl, OCHOBBI PAllMOHAJILHOTO TUTaHUs, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUUECKHE NTPEnapaThl, MaTepUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XMMHHU

XuMHueckuil aneMeHT. AToM. Sapo aTtoma, H30TOMbI. JIEKTPOHHAas 000JI0YKa.
DHepreTuYecKkue YpoBHHU, MOTYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacnpeneneHus 3JIeKTPOHOB M0 OpOUTAaIsIM B aTOMax 3JEMEHTOB NEPBBIX YETHIPEX MEPHOJIOB.
DnekTpoHHas KOHGUTYypalus aTOMOB.

Ilepnoguueckut 3axkoH u llepuoguyeckas cucrema xuMuueckux odiemeHtoB [l H.
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHa M llepuoanueckoil cHCTEMbl XUMHUYECKHX
snemeHToB JI. . MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
10 Tpynnam U nepuojam. 3HaueHHe NEPUOANUECKOI0 3aKOHA B PA3BUTUH HAYKU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BHIbI XUMHUYECKOM CBsI3M (KOBaJEHTHAas
HENoJIsipHasl U TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHMsI KOBAaJECHTHON
XUMUYECKON CBs3U (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaaeHTHOCTS.
DneKTpooTpULATENbHOCT. CTENEHb OKUCIEHUS. VIOHBI: KATHOHBI M AHUOHBI.



BemecTBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOECHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTALIUYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTne 0 AucHepcHBIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccudukanust HeopraHndeckux coequHeHunit. HoMeHkaTypa HeOpraHH4eCKUX BEIECTB.
I'eneTnyeckas cBsi3b HEOPraHUUYECKUX BEIIECTB, MPUHAICKAIIUX K PA3TUYHBIM KJIACCAM.

Xumudeckass peaknus. Kiaccudukamuss XUMHUYECKUX pEaKIMii B HEOPTraHUYECKON W
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHs MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NUyHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHOBecHe. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PAaBHOBECHS.
[Tpunmun Jle [laTensbe.

OnekrponauTHueckas aucconuaius. CunbHbIe U crnadblie 31MeKTponauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaIbHAas, IIeI0YHAS.

OKHMCIHUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCIIEpUMEHTAJIbHbIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALICHUN: EMOHCTpAIUs
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. VM. MenneneeBa», M3ydeHHe
MoOJIeJIe KPUCTAJUTMUECKUX pEmETOK, HAOMIOACHHEe U ONHUCAaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE TEPOKCHAAa BOJOpOJa B MPUCYTCTBHM KaTalu3aTopa,
ONpEJIETICHUE CPEellbl PaCTBOPOB BEIIECTB C MOMOILBI YHHUBEPCAJIbHOIO MHAUKATOPA, PEAKLIUU
HMOHHOTO OOMeEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BnusHMe pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKLIHI.

PacuérHrble 3agayn.

PacuéTpl N0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMM, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM MOHATHS «MACCOBAsI 10JIs1 BELIECTBAY.

Heoprannyeckasi xumus

Hewmeramnsl. [lonoxenne HemeTtaios B [leprnoanyeckoi cucTemMe XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa U 0COOCHHOCTH CTpOeHHUsI aToMOB. Du3nueckue CBOWCTBA HEMETAJIIOB.
ATIOTpons HEMETaUIOB (Ha MpUMeEpe KUCIopoia, cephl, hocdopa U yrieposa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (raJloTeHOB, Cepbl, a3ota, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COETUHEHHUN (OKCUIOB, KUCIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUH ).

[IpuMeHeHre Ba)KHEMILIMX HEMETAJUIOB U UX COCIUHECHUM.

Meramnsl. Ilonoxenue metaios B [lepruoanyeckoi cucteMe XUMUYECKUX IIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. Oomue
¢dbuszndeckue cpoiictBa MeTauioB. CIJIaBBI META/UIOB. DJICKTPOXUMHYCCKHN PsJl HANPSOIKEHUH
METaJJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMIIMX METAIOB (HATpUM, Kaluid, KajdblUWd, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHM.

OO6mue cnocoOs! Moy4deHus MeTaioB. [I[puMeHeHe METaIITIOB B OBITY M TEXHHKE.

OKCIEPUMEHTAJIbHbIE METOJbl H3YyYEHHS BELIECTB M UX NPEBPAICHUI: H3ydeHUE
KOJUTeKIUU «MeTaibl U CIUTaBbl», 00pa3lloB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTANILHBIX 33124,
HAOJIOJICHUE U ONMCAHUE JAEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB (B3aMMOJEHCTBHE
TUAPOKCHUIA ATFOMHUHHUS C paCTBOPaMH KUCJIOT U IIEJI0YEeH, KAYECTBEHHbIE PEAaKIIMM HAa KaTHOHBI
METAJIJIOB).



PacuérHrble 3agayn.

Pacuérel Macchl BemecTBa Ui 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl MacChl (00BEMA, KOTMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIUH, €CIIH OJJHO U3 BEILLIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumuu B 00ecriedeHnH 3KOJIOTUIECKOM, SHEPTeTUIECKON M MHIIEBON 0€30MacHOCTH,
pa3BuTuu MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX PEaKIIU.

[TpencraBnenus 00 00X HAYYHBIX TPUHIIAIIAX TPOMBIIUIEHHOTO MMOJIYYE€HUS BaXKHEUITIX
BEILECTB.

UenoBek B MHpE BEUIECTB W MAaTE€pUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMueCKUe U MUHepaIbHble yT0OpEHHUSI.

XUMHS U 3I0POBBE YEJIOBEKA: MPABWIA HUCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENaparos,
npaBuiia 6€30MaCHOTO MCIIOIh30BaHMSI MPENapaToB OBITOBON XMMUU B TIOBCETHEBHOM JKU3HH.

MexrpeamMeTHbIE CBS3H.

Peanuzarus MeXNpeIMETHBIX CBSI3€H MPU M3yYEeHUU OOIIEH U HEOPTaHUYECKON XMUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHNE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHITHMA,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJIS OTACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHSATHUS: HAYYHBIN (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHaIU3,
CUHTE3, KJacCU(pUKalUsi, MEePUOJUYHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE,
U3MEPEHUE, SIBJICHUE.

@dusuka: Marepus, dSHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIL,
PaAMOaKTUBHOCTh, MOJIEKYJa, PHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIeCTBa, PU3NYECKUE BEIMYUHBI U €AMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHOIOorHs: XUMHUYECKas! IPOMBIIIJIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpHraioB, CEIbCKOXO03SIHMCTBEHHOE IpOU3BOACTBO, nuuicBas MIPOMBIIIJICHHOCTD,
@apMaueBTqucxaﬂ MMPOMBINIJICHHOCTD, MMPOU3BOACTBO KOCMECTHUYCCKHUX npenaparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTrcpuaiosB, OJICKTPOHHAas MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
nporpaMM CpeaHero oOmero oopazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM yIsi pPa3paOOTKU IUIAHUPYEMBIX PE3YIbTATOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUYHOCTHBIX
PE3yNBTaTOB OCBOCHUS MPEAMETa «XUMUsD» Ha YPOBHE CPEIHET0 00IIEero 00pa30BaHUS BBIICICHbI
CJIETyIOIIHNE COCTABIISIOIINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUHUCKOW TPaKTAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEICIICHHIO;

HAJIMYUE MOTUBAILIMU K 00YUEHUIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAAHUIHK 0a30BOM HAYKH XUMHH,

TOTOBHOCTh U CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS B CBOEH EATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJIMYUe TPABOCO3HAHUS SKOJIOTUYECKOM KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIENU H
CTPOUTD JKU3HEHHBIE IJIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE YIEOHOM
¥ BOCIHUTATEIbHOM NIEATENHHOCTH B COOTBETCTBUU C F'YMaHUCTHYECKHUMH, COLUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJeajlaMHd POCCHUHCKOrO Tpa’kJaHCKOro OOIIecTBa,
NPUHITEIMU B OOIIECTBE HOPMaMH M MpaBUaMH TOBEIEHUS, CIIOCOOCTBYIOIIMMHU IPOIIECCaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHSI IMYHOCTH O0YYaIOIIHX CS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIbITa MO3HABATENILHOM U MPAKTUUECKON JIEATEIHHOCTH 00yUaIoLIUXCsl TI0 pealn3aiy MPUHATHIX
B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHHUA O0YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABJICHUS] O COIMAJIbHBIX HOpPMax W MpaBUiIaX MEXKIWYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENILHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
MIPU aHAJN3E Pa3INIHBIX BUJIOB YUYCOHOMH AESITETLHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTEYECTBEHHOU
XUMUH;

YBOXCHHUSI K TMPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPUMEHCHHS
XUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAayKU €CTh Pe3yjbTaT UIMTEIbHBIX HaOII0JCHU,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, MOCTOSSHHOTO TPY/a YYEHBIX U MTPAKTUKOB;



MHTEpeca M TI03HABATEJIbHBIX MOTHMBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHalu3e
UH(POPMAIIUHU O MEePEIOBBIX JOCTHKCHUSX COBPEMEHHOW OTEUECTBEHHOW XMUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHBIEC C XUMUUYECKUMH SIBICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

TOTOBHOCTHA OLIEHUBATh CBOE IIOBEJACHUE U IOCTYNKM CBOMX TOBAapUUIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA ITHX MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAHUS IIEHHOCTEH 3J0pOBOTO M Oe30macHoro oOpasza JKHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37J0POBBIO;

coOoIeHnsT MpaBWJI O€30MacHOTO OOpaIleHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOM J1€ATEIbHOCTH;

MOHMMAHUS [EHHOCTH TPABWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCJIEJICTBUII M HENPUSATUS BPEAHBIX MPUBBIUEK (YIMOTpeOIeHHs alKOroJs,
HAapKOTUKOB, KypEHUs);

5) Tpy10BOro BoCIUTAHUA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKONW JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4yacTHE€ B pEIICHWH TMPAKTUYECKUX 3a7ad COIHAIbHOMI
HaIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHHIO MPOGEcCHil pa3NIndHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH M0 XUMHUU;

YBa)XEHUS K TPYY, JIOASIM Tpya U pe3yibTaTaM TPYAOBOH A€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBH Ty IbHON TPAEKTOPHH 00pa3oBaHus, OyayIien
npodeccuu 1 pearu3anuyd COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JTMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IK0JIOrM4ecKOro BOCIIMTAHUA:

IKOJIOTHYECKH TIeJIECO00Pa3HOTO OTHOIMICHUS K MPUPOJE, KAK UCTOYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIMSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOMN U COLIMATILHOM CpEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS TOCTHIKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
palKOHATIBLHOTO TPUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS ACHCTBHUM, MPUHOCAIIMX BpPEd OKPYXAIOIIEH NPUPOIHOU cpene,
YMEHHMSI TPOTHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTHMUECKHUE IMOCIEICTBUS MpPeIpPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJU4Ms PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYphI, OIbITa
NESTENIbHOCTH  DKOJIOTUYECKOW  HAmpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTUBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) 1EHHOCTH HAYYHOT0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U O0OIIECTBEHHOM MPaKTUKU;



NOHUMaHMs CHeUM(UKN XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3AaHNUHU LIEJOCTHOTO MPEICTaBICHUS 00 OKpYKaloLIeM
MHUpE KaK O €IMHCTBE IPUPOABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH M
peleHnH MpobIeM COXPAHEHUs IPUPOJTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUYMMOCTH XHMMHUH JJIsl COBPEMEHHOW LHMBWIM3AaLMU: B €€
T'YMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUaNbHOM
KYJIBTYpPBI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTOHUNBOIO pa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCreyeHn! YCIOBHM yCIEHIHOTO TPY/Aa U 3KOJOIMUECKH KOM(POPTHOHN KHU3HHU KaXI0ro 4jeHa
00111eCTBA;

€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHMMAaHMsS CYIIHOCTHM METOJOB IIO3HaHMI,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHMS IS
aHau3a U OOBSACHEHMS SIBIICHHM OKpY’XKAaIOIIEro MHpa U HPOUCXOIAIIMX B HEM H3MEHEHHH,
yYMEHUS ienaTh 000CHOBaHHbIEC 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MTOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO UCHOJIb30BaTh XMMUYECKHE 3HAHUS Ul pelleHHs polieM
B PEAIbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpPECa K NO3HAHUIO U UCCIIE0BATENIBCKON JEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CamMoOOOpa30BaHUIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHMM IO XHUMHMHU B COOTBETCTBUM C IKHU3HCHHBIMU
MOTPEeOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3InYHbIX cepax NpodecCHOHATBHOM AesITeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTanpeMeTHbIE Pe3yNIbTaThl OCBOCHHS yd4eOHOro mpeaMera «XHMHUS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKIUCLUUIUIMHAPHBIC
(MeXMmpeaMeTHbIe) 00LIeHaYUYHbIe TOHATHUS, OTPAXKAIOIINE IEJTOCTHOCTh HAyYHOH KapTUHBI MUPa
U crieruUKy METOJIOB TIO3HAHUS, UCITOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIIECTBO,
JHEPrus, SBJCHHE, MPOIECC, CHCTEMa, Hay4YHBIA (DAKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIEAOBaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHbIC), oOecrmeunBatone (GopmMupoBaHue (YHKIMOHAIBHONW TPaMOTHOCTH |
COIMAJTLHOM KOMITETEHITUH 00YyYarOIINX CST;

CIIOCOOHOCTh ~ OOydalomUXCS ~ WCMOJb30BaTh  OCBOEHHBIC  MEXIMCIMILTUHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHHUS W YHUBEpCAIbHble y4yeOHbIE ACHCTBUS B IO3HABATEIbHOH H
COLMAJIBHOM MPAKTHUKE.

MeTanpeMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU yUCOHBIMU
IIO3HAaBaTCJIbHBIMU, KOMMYHI/IKEITI/IBHBIMI/I nu peI‘y.HSITI/IBHBIMI/I ﬂeﬁCTBHﬂMH.

OBj1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJoTMUYECKHUE AeHCTBUSI:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBaTh MpPOOJIEMy, BCECTOPOHHE e&
paccMmaTpuBarth;

OHpCI[CJIHTB noeian ACATCIBbHOCTU, 3aJaBast HapaMeTpH n KpI/ITepI/II/I X AOOCTHUKCHHA,
COOTHOCHTB Pe3yJIbTaThl ACITCILHOCTH C TIOCTABJICHHBIMU IICIISIMH;



UCIIOJIb30BaTh MPU OCBOEHUHM 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBATL KX B3aUMOCBA3b, HUCIIOJIbB30BATh
COOTBCTCTBYIOIINC MMOHATHA IJIA OGB}ICHGHI/IH OTACIBbHBIX q)aKTOB u SIBJIGHI/Ifl;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUT KJIacCU(UKALIMK BEUIECTB U XMMHUECKUX PEaKIIHii;

yYCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYCCKUC PACCYKACHUS (I/IH,Z[yKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCCMaTPUBAEMBIX SBICHUSX, (POPMYIHpPOBATh BBHIBOJBI U
3aKIJIIOUEHUS;

PUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICIbHBIC IPEICTABICHUS — XUMUYCCKUI 3HAK (CHIMBOJ) SJIEMEHTA,
XuMu4eckass ¢GopMyna, YypaBHEHHE XHMHYECKOM pEaklUud — TpU pPELICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJICNIbHBIE IPEICTABICHUS AJIs
BBISIBJICHUS XapaKTePHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKLIUi.

2) 0a3oBbIe HcCIeA0BaTEIbCKHE 1eliCTBHS:

BJIaZACTb OCHOBAMHU MCTOJJOB HAYUYHOT'O MMO3HAHHWA BCUICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHUSA, HCIOJB30BAaTh I[IOCTABIEHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOINPOCHl B KaUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (bOpMHpOBaHI/IH THUIIOTE3BI ITO MPOBCPKC MPAaBUIILHOCTU BBICKA3bIBACMBIX Cy)K[[eHI/II\/'I;

BJIaZICTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W NPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUSI HAOIOAaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
MPOrHO3UPOBATh €ro pe3yibTaT, (OopMYyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB UCCIICIOBAHMS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOICIAHHOM
pabore;

npuoOpeTaTh OIBIT YYEHUYECKOW WCCIIEeIOBATEILCKOW W TPOEKTHOW JCSTEIBHOCTH,
MPOSIBISATE CHOCOOHOCTHP M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOIOB pEeIleHus
MPAKTUYCCKUX 3aJaa4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB IIO3HAHMA.

3) pa6ora ¢ nngopmanmeii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HH(popmanuu (Hay4HO-IOMYJSpHas
JauTepaTypa XHMHUYECKOrO COJAEpKaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHAJTM3UPOBATh MH(POPMAITUIO PA3TUYHBIX BUIOB U (HOPM MPECTABICHUS, KPUTUYECKH OLIEHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3IMuHble METOAbl IpPHU IOHCKE U OoTOope
uHbOopMalni, HEOOXOAUMOM /1JIs1 BBITIOJIHEHUS YUeOHBIX 3a7a4 ONpeAeaéHHOTO TUIIA;

npruoOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
PA3JINIHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJIBHYIO (hOpMY TpencTaBieHuss HHGOPMAIU (CXEMBI,
rpaduKu, TarpaMMbl, TAOJUIIBI, PUCYHKH U IPYTHC);

UCIIONIb30BAaTh HAyYHBIA S3BIK B KaueCTBE CpEACTBA TNpuU paboTe C XUMHUYECKOM
uHpOpMaluell: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUeCKHE) 3HAKU H
CHUMBOJIBI, (hOpMYyITBI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATISIIHOCTH.

OBi1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMHM 1€ CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaE€MOM TEMbI B XOJI€ JUAJIOTa W/WIH TUCKYCCHH,
BbICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEMAJIOKEHUS OTHOCUTEIBHO BBIMTOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIATh C HpE3CHTAIel pe3yJbTaToOB IO3HABATEIFHON AEATENBHOCTH, MOIYYCHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl TO HCCIIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro TMpoeKTa W (HOPMyYJIMpPOBATh BBIBOJABI 1O pe3yJabTaTaM IPOBEAEHHBIX
MCCIIEJOBAaHUN IyTEM COTIIACOBAHUS MO3UINI B X0/1€ 00CYKACHUS 1 0OMEHa MHCHUSAMU.

OBiiajieHNe YHHBEPCAIbHBIMH PerysiTUBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENbHYIO AEATEIbHOCTb,
ormpezensis e€ menu M 3aJadd, KOHTPOJIMPOBATh M M0 Mepe HEO0OXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraeMblii aTOPUTM JEHCTBUH HPHU BBIMOJHEHUH y4eOHBIX M MCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX pEIIeHHs ¢ YUETOM IMOJIyYE€HUS] HOBBIX 3HAHHH O
BEIIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JIEATEIIFHOCTH Ha OCHOBE CAaMOAHANIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpeameTHBIE pE3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs» OTPAKAOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN O XHMHUECKOH COCTABIISIFOIICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJTU XUMHUH B TIO3HAHWU SIBJICHHA TPUPOJBLI, B POPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM [UIsi pelleHus
MPAKTUYECKUX 3a7ad M HSKOJIOTMYecCKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHOM Cpele;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarollne
MOHSATHS (XUMUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJia, BAJIEHTHOCTb,
JNEKTPOOTPHUIIATENILHOCTh, XHMHYECKas CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpali€HHasl), MOJIb, MOJSpHAs Macca, MOJIAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUIMOHATBHAS TPYNNaA, pajuKal, M30MEpHUs, HW30Mephbl, TOMOJOTHYECKUH psill, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEPKAIINE COCAUHEHUSI, MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEMHEHHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYEeCKUX
BeuiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM, (PaKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH U 0€30aCHOM MCIOJIb30BAHNN BaKHEHIINX OPraHUYeCKUX BEIIECTB B OBITY
Y IPAKTUYECKOM JEATEIBbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTePHbIC MMPU3HAKHU MMOHITUH, YCTaHABINBATh
UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOLUE MOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOEHUS U
MIPEBPAILICHU N OPraHUYECKUX COCTUHECHUM;

c(OpMHUPOBAHHOCTh YMEHHII HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (OPMYIT OPraHNYECKUX BEIECTB
Y YpaBHEHUN XMMUYECKUX PEaKLMH, U3rOTaBIMBATH MOJIEIN MOJEKYJ] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMKA UX XMMHYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBY M CTPOCHHIO K OMNpPEAEIEHHOMY KiIacCy/Tpylre CoeIuHeHUN
(YriaeBofopoAbl, KHUCIOPOJX W a30TCOJAEpXKAIlUe  COCIAWHEHHS, BBICOKOMOJICKYISIPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs Mo cuctematudeckoii HomeHkiatype (IUPAC), a Takxke
NPUBOJIUTH TPUBUAJIbHBIE HA3BaHHs OTAEIbHBIX OPraHUYECKHX BEIIECTB (3TWUJIEH, MPOIUJIEH,



aleTUJICH, STWICHIVIUKOJb, TJIULEpPUH, (QeHos, (opMaibAerui, aleTaabIeruil, MypaBbUHas
KHUCIIOTA, YKCYCHasl KHCIJIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KHCIIOTA, TIOKO03a, (DpPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIIH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHJbI XMMHYECKON CBA3M B OPraHUYeCKHX
COCTMHEHUSX (OMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TMPHUMEHSATH TOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemiecTB A. M. byriepoBa [uist 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTpOEHHE, (UINYECKUE U
XUMHYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENCH PA3TUIHBIX KIACCOB OPraHUYECKUX BEIICCTB
(MeraH, 3TaH, JTWIEH, NPOMWJICH, aleTWwIeH, OyraaueH-1,3, mermnOyraguwen-1,3, OenHsodn,
METaHOJ, 3TaHOJ, STHJICHIJIUKOJb, TJIMIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, UeJUIio03a, AaMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TeHETHYECKYIO CBSI3b MEXKJIYy HUMH YPaBHCHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKIHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb MCTOUYHUKH YTJIEBOIOPOIAHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIHOCOOBI UX TEPEPadOTKH M MPAKTHUYECKOE MPUMEHEHUE
IPOJYKTOB NEPEepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUMCICHUS [0 XHMHYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA MIIM MPOAYKTA PEaKH 110 U3BECTHBIM MAaccCe,
00BEMY, KOIMUECTBY OJHOTO U3 UCXOJHBIX BEILECTB WM MIPOYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, WCIONB3YEeMbIX B XHMHHU TP HM3yYEHUU BEIIECTB M XUMHUYECKUX SBICHUU
(mabmroieHne, W3MEpEeHue, OKCIEPUMEHT, MOJICTUPOBAHKUE), MCIOJb30BaTh CHCTEMHbBIC
XUMHUUYECKHE 3HAHUS JIJIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMECHEHHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHiIa MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1a00paTOPHBIM 000PYIOBaHKUEM, a TAK)KE MPaBHJIa OOPAIICHUS C BEIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITTOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN TIAHUPOBATH W BBIMOJHATh XUMHYECKUN HKCIICPUMEHT
(mpeBpaleHus OPraHNYeCKUX BEIISCTB MPH HATPEBAaHUM, MOMyYEHUE ATHIICHA U U3yYCHHE €Tro
CBOMCTB, KAUECTBEHHBIE PEAKIIMHN OPTraHUYECKUX BEUIECTB, IeHATypalus OEIKOB IpY HaArPEBaHUH,
IIBETHBIE PEAKIINH OCITIKOB) B COOTBETCTBHH C IMPABHJIAMH TEXHUKHU 0€301MaCHOCTH MPH 00paIieHUN
C BeIIECTBAMHU U JTA0OPATOPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3YyIbTATHl XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHH COOTBETCTBYIOIIMX peakiuid U (GopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHH KpPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(MOpMAIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPENICTBA MaccoBOi nH(popMaru, IHTepHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh TMpaBWIa DKOJOTHYECKH IIeJIeCO00pa3HOro
MOBE/IEHNsS B OBITY M TPYAOBOM [EATEIBHOCTH B LEISIX COXPAHEHHsI CBOErO 3/I0pPOBbA U
OKpY>Karollel NpUpOJHON Cpebl, OCO3HABATh OMACHOCTh BO3JAEHCTBHUSI HA YKHUBBIE OPraHU3MBI
OmpeAeNEHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, moscHsaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAICHUS UX BPEJHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsi OOY4YaloIIUXCsl ¢ OIPaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUM;



JUIS CJICTIBIX U CJIA0OBUIAIIMX 00yUYarOIIUXCsl: YMEHUE UCIIOJIb30BaTh PEIbEPHO-TOUEUHYIO
cucremy obo3Hauenuit JI. bpaiins nist 3anucu xumuueckux Gopmyi.

11 KIIACC

[IpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuIecKast XUMHs OTPaKaIoT:

c(hOpMUPOBAHHOCTH TIPEJICTABICHUN: O XUMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYTHON
KapTUHBI MHpA, POJIU XUMHH B TO3HAHUU SIBJICHUM NPUPOJIbI, B (OPMUPOBAHUU MBIILJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM [UIsl pelleHus
MPAKTUYECKUX 3a7ad M HKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO U
MIPUPOJHOM CpelE;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolIue
MOHATHUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AJIEKTPOHHBIC OpOUTATIN aTOMOB, MOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCIICHUsI, XHUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuIMuecKas, BOJOPOIHAs),
KpUCTAJUIMUECKasi  pelIéTKka, THUIBI XHMHUYECKHX  pEaklMi, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JICKTPOIUTHUYECKAs JUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peaklUy, XMMUYECKOe pPAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
auccounanuu, nepuoandeckuii 3akon Jl. M. Mengeneesa, 3aKOH COXpaHEHHs] MacChl BEILIECTB,
3aKOH COXPAaHEHHUS M NPEBPAILCHUS SHEPTUU NPH XUMUYECKUX PEAKIMSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH, MHPOBO33PEHUYECKUE 3HAHMUs, JEXKallhe B OCHOBE INOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM, (PaKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, TONyYEeHUH M 0€30MacHOM HCIOJIb30BAaHUU BAKHEUITNX HEOPTAaHMYECKUX BEIICCTB B
OBITY U IPAKTUYECKON ACITETLHOCTU YEIIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MMOHATUH, YCTaHABIMBAThH
UX B3aMMOCBS3b, HUCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUS MPU ONMHMCAHUM HEOPraHWYECKHX
BEILECTB U UX IIPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CUMBOIIMKY JIJISI COCTABIICHUS
dopMyn BemIeCTB W ypaBHEHUN XHUMHUYECKUX PEaKIU, CHCTEMaTHYECKyl0 HOMEHKIATYpPY
(IUPAC) u TpuBHManbHBIC Ha3BaHHWS OTACIBHBIX HEOPraHWUYECKHX BEIICCTB (yrapHbIi Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HEramiéHas H3BECTb, MUTHEBAasi COJA, MUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEATh BaJIECHTHOCTh U CTETIEHb OKUCICHHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO COCTAaBa, BUJl XUMHUECKOH CBSI3U (KOBaJICHTHAsI, HOHHAS,
MeTaJuInuecKasi, BOAOPOAHAs) B COCAUHEHUSX, TUIl KPUCTAUIMUYECKOU PEIIETKH KOHKPETHOTO
BEILIECTBA (aTOMHas, MOJEKYJIspHas, MOHHAs, METa/UIMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPTraHUYECKUX BEIIECTB
M0 WX COCTaBY K OMpeAeNEHHOMY KIIACCy/TPYIINe COeAUHEHUN (TTPOCThIC BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMH pacCKpbIBaTh CMBICH mepuoandeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHCTEMaTH3UPYIOLIYIO, OOBSCHUTENbHYIO U
NPOTHOCTUYECKYIO (DYHKIIUY;

c()OPMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1IeMeHTOB 1—4 nepuooB [leproanyueckoit cucTeMbl XUMUYECKHX 351eMeHToB /. U.
MenneneeBa, HCHOIb3YS MOHATHS «S-, P-, d-DJIEKTPOHHBIE OpPOUTANNY, «IHEPreTUUYECKUE



YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHUYECKHUX OJJIEMEHTOB U UX
COCIMHEHU 110 nepuofam U rpynnam Ilepuogudeckoit cucremMsl XUMUYECKUX d1eMeHToB Jl. 1.
Menneneena;

c(hopMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh (OMHUCHIBAThH) OOIINE XUMHUECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHHWE T'€HETHYECKOU
CBS3M MEXKJy HEOPTraHMYECKMMHU BEIIECTBAMU C TIOMOIIBID YpPaBHEHUH COOTBETCTBYIOIIMX
XAMHYECKUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PHUIMPOBATH XUMHUYECKHE PEaKIUU MO Pa3IndHbIM
npu3HakaM (YHCIIy W COCTaBYy pEarupyroliux BEIIECTB, TEIIoBOMY AJ(hdeKxTy peakuuu,
U3MEHEHUIO CTENICHEH OKUCTICHHSI JIEMEHTOB, 00PaTUMOCTH PEaKIIU, YIACTHIO KAaTaIn3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTABIIATH YPaBHEHUS PEaKIUN Pa3INIHBIX THUIIOB, MOJIHBIC
U COKpallEHHbIE YpaBHEHUS peaklUii MOHHOTO OOMEHa, YUYUThIBasl YCIOBUS, IPU KOTOPHIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUH, MOATBEPKIAIONINE KaueCTBECHHBIN
COCTaB pAa3NUYHBIX HEOPTaHUYECKUX BEIIECTB, pACMO3HABAaTh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii TOCPEACTBOM COCTABICHHSI STIEKTPOHHOTO OajaHca ITUX PEaKIuii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIMH OT
pa3nuYHbIX (AKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (mpunIiun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XUMUYIECKHUE MPOIIECCHI, JISKAIIIE B OCHOBE
MPOMBINIICHHOTO TOJYYeHHUS CEPHOM KHUCJIOThI, aMMHaka, a Takxke chopMHpOBaHHOCTH
npecTaBiIeHUd 00 OOIMIMX HAy4YHBIX MPHUHIMIIAX M IKOJOTUYECKUX MpoOIeMax XUMHYECKOTrO
MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh yMEHUN MPOBOAWTH BBIYMCICHUS C WCIHOJIb30BAHUEM TOHSTHUS
«MaccoBasi IOl BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOMICHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3 (deKTa peakii Ha OCHOBE
3aKOHOB COXPAHEHHS MACChI BEIIECTB, MPEBPAILCHUS U COXPAHEHUS YHEPIHH;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHiIa MOJIb30BAHUS XUMHUYECKOU MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBHJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITTOJHEHUIO J1a00PaTOPHBIX XMMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN TIAHUPOBATH W BBIMOJHATh XUMHYECKUN HKCIICPUMEHT
(pa3nokeHue TeEpoKCcHIa BOJOPOAAa B MPHUCYTCTBUM KaTajlM3aTopa, ONpEAETICHHUE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIHLHOTO WHIMKATOPA, BIUSHUE PA3INYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIu, peaklUd HOHHOro OoOMEeHa, KAaueCTBEHHbIC pEeaklUU Ha
cynb(ar-, KapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHWsI, PEIICHUE SKCIIEPUMEHTAIBHBIX
3amad mo temam «Mertamie»y U «HemeTaminel») B COOTBETCTBUH C MPAaBHJIAMU TEXHUKH
0e30macHOCTH TIPH OOpaICHUH C BEIIECTBAMH U J1abOpaTOPHBIM 000pYyI0BaHUEM, MPEICTABIIATh
pe3ynbTaThl XMMHUYECKOTO JKCIepUMEHTa B (opme 3amucu ypaBHEHHUH COOTBETCTBYIOLIMX
peakuuii ¥ GopMyTUPOBATH BBIBOBI HA OCHOBE ITHX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIHIO,
MOJTy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeJCTBAa MACCOBOM KOMMYHUKAIMU, IHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUjia JKOJOTHYECKH IEJIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3/I0POBbS U



OKpY>Karolle NpUpOJHON Cpebl, OCO3HABATH OMACHOCTh BO3JAEHCTBHUSI HA YKWBBIE OPraHU3MBI
OTIpe/IeIEHHBIX BEIeCTB, MOHMMas cMblca nokaszarens [1/IK, moscHATh Ha mpuMepax CrocoObI
YMEHBILIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YENIOBEKA;

JUIsi 0OOy4aloIUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSTh
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CJICTIBIX U CJIA0OBUISIIUX 00yYaIOMUXCsl: YMEHUE HCIIOB30BaTh PENbePHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins nist 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypenI
Pasznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUU
IIpenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHble yrieBOogOPOAbI — aJIKaHbI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 |
aJIKaJIMEHBbI, AJIKUHbI
2.3 ApomaTHieckue yriaeBogopoabl 2
54 [TpupoHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucsopoacoaep:xamnue oprannieckue coeuHeHns
3.1 Cnuptel. Denon 3
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢pupbl
3.3 VYrineBoanl 3 1




Uroro no pazneny

13

Paznen 4. A3oTconepskaniue opranHnyeckue coeJuHeH

16

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bosokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanue pa3jiejioB U TeM uudpoBLIe
Ne /i P Konrpoabusie IIpakTuueckue (uitpp )
NMporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTsI padoTsI
pecypchbl
Paszgen 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. MenaeneeBa

12 CrpoeHnue BemectBa. MHOrooOpasue 4

' BEILIECTB
1.3 XHUMUYECKUE PEaKINU 6 1 1

Htoro no pasneny 13

Paznen 2. Heoprannueckasi XuMusi
2.1 MeTtanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKHX )

' BEILIECTB

Hroro no pazneny 17

Pasznea 3. Xumus u :Ku3HL
3.1 XUMHSA U )KU3HDb 4

Uroro no pazneny 4

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3




HOYPOYHOE INTAHUPOBAHHUE

CUHTETUYECKOTO Kay4yyKa U PE3UHbI

10 KUIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypora Bcero Konrpoabnpie  TMpakriieckue n3)I7[qemm 06p:30(ll:IZ:TeJII>HbIe
padoTsI padoTsI pecypesI
[Ipenmet oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHHst OpraHU4EeCKUX
2 coequHennii A. M. bytneposa, eé 1
OCHOBHBI€ MTOJIOKECHHUSI
[IpencraBnenue o kaaccuukanuu
3 opraHvueckux Bemects. HomeHnkinarypa |
(cucremaTuveckas) ¥ TPUBHUAIbHBIC
HA3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUM PsiJT
5 MertaH u 3TaH — NpoCTEHIIe 1
MPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 DTUJIEH U TIPOIUJIEH — MpocTeHine 1
MPEACTaBUTENHN AIIKEHOB
2 [TpakTuueckas padota Ne 1. «Ilonyuenue 1 |
ATHJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuenst. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lomyyenue 1




AJIKHHBI: COCTaB ¥ OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTHYECKUN PSII.

10 N
ALIETUIIEH — MPOCTEUIIHI
MPE/ICTaBUTENb aJIKUHOB

1 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH30J1 U TOJTyOJI. TOKCUYHOCTD
apeHOB

13 ['enetnyeckas CBS3b YIiI€BOJOPOIOB,
MPUHAITISKAIIUX K Pa3IMYHbIM KJ1accaM
[IpupoHbIe HCTOYHUKH YTJIEBOIOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIE He(TAHbIC
ra3bl, HeTh U IPOIYKTHI €€ repepadboTKu

15 O06001IeHre U cHCTeMaTU3alus 3HAaHUN
o pazzaeny "YriaeBogopoabl".

16 Kontponbnas padota Nel mo paznmeny
«YTII€BOIOPOABD

17 [IpenenbHbie 0THOATOMHBIE CIIUPTHI:
MEeTaHOoJ U 3TaHoi. BomopoaHas cBs3b

18 MHOroaroMHble CHUPTHI: ITUICHTITUKOIb
Y TTIUIEPUH

19 ®deHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruast: GopManbaeTU U
aneTranbaerul. AueToH

21 OAHOOCHOBHBIE NpeeNbHbIe KAPOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHas




22

[TpakTuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

CTeapI/IHOBaSI U 0JICMHOBAA KHUCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCJIOT

24

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JECHCTBIE

25

CrnoxHbie 3(¢Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

a¢upoB

26

XKupsr: TuApOIH3, NIPUMEHEHHE,
Ouosiornyeckas poJib KUPOB

27

VYraeBopl: COCTaB, KJIaccU(UKaLus.
Bakueiiiue npeacraBuTeNn: TIII0K03a,
¢bpyxTO3a, caxapos3a

28

Kpaxmai u nemirono3a Kak npupoHbie
MOJIMMEPBI

29

KonTpomnpHas padota mo pazueny
«Kucnopoaconepxaiiyue opraHuuecKre
coenuHeHH»/ Beepoccuiickas
poBepoyHas pabora

30

OOm1ast xapaKTepUCTHKA
a30TCOEPKAIIUX OPTAHUIECKUX
coenuHeHui/Becepoccuiickas
poBepoyHas pabora

31

AMUHBI: METHJIAMHWH ¥ aHUJINH

32

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE
OpraHMYeCcKHe COeTUHEHUS, UX




ounonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

OCHOBHBIE TTIOHSITUS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN !
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1
IInactmaccel, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTsI

IIpakTuyeckue
padoTsI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHYECKHAH DJIEMEHT. ATOM.
DNeKTpoHHAass KOHPUTYpaIus aTOMOB

ITepnoanueckuit 3axoH u [lepuoguueckas
cucTeMa XuMHYecKux 3iaeMeHToB /1. W.
Menpeneesa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG,Z[I/IHGHI/II\/'I
10 TPYIIIIaM | IepuoaaM. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anmemMenToB /.M. MennaeneeBa
B Pa3BUTHHU HAyKH

Crpoenue BemiecTBa. XMMHUYECKasl CBS3b,
e€ BU/IbI; MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOM CBsI3U. BogopoaHast cBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATENHHOCTD.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOJUIOUHBIE PACTBOPBI.
MaccoBas 101 BEIIECTBA B PACTBOPE




Knaccuukanus 1 HOMEHKIATypa
HEOPraHNYECKUX COCTNHECHUH.
['eHeTnyecKas CBA3b HEOPTAaHUYECKHX
BEILIECTB, PA3INYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peaxiuii B
HEOPraHWYeCKOW U OPraHU4ECKON XUMUHU.
3aKOH COXpPaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPaHEHHs U NIPEBPALICHNS SHEPTUU IPU
XUMHMYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECUE

10

[Tpaktruueckas padota Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOU PEAKIUM)

11

DNEKTPOIUTHYECKAs TUCCOLUALIHS.
[Tonsitue o BomopoaHoM nokasarene (pH)
pacTtBopa. Peakiiuu noHHoro oomena.
I'maponus opraHuyeckux u
HEOPraHMYECKUX BEIIECTB

12

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC
peakmuu. [Tonstre 06 ammekTponuse
pacIiaBoB U pacTBOPOB COJICH

13

KontponbHas pabora 1o pasaeny
«TeopeTnyeckre OCHOBBI XHMHUM)

14

MeTtamisl, X MOJ0KECHHUE B
[Teproauieckoii cuCTeMe XUMUIECKIX
snemenToB /I. 1. MenpaeneeBa u
O0COOEHHOCTH CTPOCHHUS aToMOB. O01IHE
(dbu3MYecKue CBONCTBAa METAJIIOB




15

CrnnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUN
PSA HAapsHKEHUH METaluIoB

16

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJIOB (HATpHH, Kaaui, KaJablui,
MarHuiu, aJIIOMUHUIN) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOoMa, MEJIU U UX
COEIUHEHUN

18

XnMHUUYecKre CBOMCTBA IIUHKA, JKeJe3a U UX
COCUHEHUN

19

[Ipaxtuueckas padora Ne 2. "Pemenune
9KCIEPUMEHTAJIBHBIX 33Jay 110 TeMe
«Meramib»"

20

Hewmeransl, ux moyoxeHue B
[Ieproanueckoit cucteMe XMUMUYECKUX
anemeHToB /1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®du3nyYecKre CBOMCTBA HEMETAILIOB.
ANOTpONUST HEMETAJUIOB (Ha TIpUMepe
KHUCIIOpOJ1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COEOUHEHUN

23

XUMUYeCcKue CBOWCTBA a30Ta, (hocodpa u
UX COEOUHECHUI

24

XUMUYECKUE CBOMCTBA yIJIepoia, KpEMHUS
U UX COCTUHCHUN

25

[IpruMeHeHrne BaXHEUIIINX HEMETAJUIOB U UX
COECIUHEHUN




26

O0001Ienre U cucTEMaTH3aINs 3HAHUH 110
teMe «HemeTamaely. BerauciaeHus 1mo
YpaBHEHUSM XUMUYECKUX PEAKIUN 1
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaxruueckas padora Ne 3. «Perenue
9KCIEPUMEHTAJIBHBIX 33Jay 110 TeMe
"Hemeraisr"»

28

Heoprannueckue u opranndeckue
KucioTel. Heoprannueckue u
OpraHUYEeCKUE OCHOBAHUS

29

AMoTepHbIe HEOpraHUYECKHE U
OpraHMyecKre coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

30

KonTponbhas pabota no pazaeny
"Heopranunueckas xumus"

31

Pons xumun B O6CCH€‘I€HI/II/I
AKOJIOTUYECKOM, SJHEPreTUIECKON 1
MUIIEBON O€30MacCHOCTH, Pa3BUTUHI
MeEIULIHBI

32

[IpencraBnenus 06 oOMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTYYESHHUs
Ba)KHEUIIINX BEIIECTB

33

Yenosek B MHPEC BCUICCTB U MATCPUATIOB

34

XuUMUA U 300pOBbE YETOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Xwumwus, 10 knacc. I'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A., AKIOHEpHOE
obmmectBo «M3natenscTBO «IIpocBerienne
2. Xwuwmmus, 11 kinace. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKumoHepHOe

obmectBo «M3naTenpcTBO «IIpocBemieHue»

METOANYECKHUE MATEPUAJIBI 1IJISA YYUTEJIA
1. Tabpuensa O.C., OctpoymoB U.A., CnaakoB C.A. Ypoxku xumun B 10 kimacce. - M.:
[Ipocsenienue, 2022
2. Ta6puensu O.C., Octpoymos N.A., CnankoB C.A. Ypoku xumuu B 11 knacce. - M.
IIpoceemenue, 2022
3. Mapmanosa I'.JI. 500 3agau mo xumuu. 8-11 kmacc. 3agaun mo oOmel n

Heopranuueckoil xumuu. — M.: Illkona 2000, 2019

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru

https://urok.apkpro.ru
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