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I. IOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo XMMuM Ha YpOBHE CpeIHEro 001ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii deaepannny,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUs (enepanbHOW 00pa3oBaTENbHONH MPOTPAMMBbI CPEIHETO
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIaPCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit @enepanuu, pealn3yrOmUX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[MpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

1. HopmaTnBHOe o0ecrnedyeHHe M3yUeHHe NpeiMeTa:
PaGouasi nporpamMma cocTraBjieHa Ha OCHOBE HOPMATHBHBIX JOKYMEHTOB

1) ®I'OC COO, yrBepxkACHHOIO MpHKa3oM MuHucTepcTBa MpocBeuieHus: Poccuiickoit
®eneparnuu ot 12.08.2022 r. No732;

2) ®OII COO, yrBepxkaenHoro IIpukazom Munnpocsemenus PO ot 23 Hos6ps 2022 1.
NelO14

3) ®PII COO Xumus (10-11 knaccsr), 2023 r.

4) Pabouero yueOHoro miiana MBOVY «CIL Ne22» na 2023-2024 yueGHbI 1o

5) Pabouero kanengapuoro rpagpuka MBOVY «CIL Ne22 na 2023-2024 y4eOHblii ro.
IIporpamma peann3oBaHa B yueOHHKeE:

2. O0mas xapakTepucTuKa yueOHOro npeamera
Xummnueckoe 0Opa3oBaHME, IOJY4aeMO€  BBIIYCKHUKaMH  00meo0pa3oBaTeIbHON

OpraHu3aluM, SBISETCd HEOThEMJIEMOM 4acTblo MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILAOLIMM ATAllOM pPEalTH3alud Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
LIEHHOCTEH, MNPUCYIUX LEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHUsA. OTHU ILIEHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB MPHUPOJbl, (GOPMUPOBAHMS MHPOBO33PEHMsSI M OOLIEH KyIbTYpbl
YeJoBeKa, a TaKkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U
IpUPOJHON cpene. Peanusyercs xumudeckoe oOpazoBaHUe 00YYaIOLIMXCS Ha YPOBHE CPEAHEro
oOrmiero o0pa3oBaHMsl CpeACTBaMHU Y4eOHOTO IMpeamera «XUMHs», COJep)KaHHe M HNOCTPOCHHE
KOTOPOI'O OIpeJeNeHbl B IMpOorpaMMe MO XHMUHM C Y4€TOM CHEUU(PUKM HAyKd XUMHUH, €&
3HA4YEHUs B MO3HAHUM MPHUPOJIbI U B MaTEpUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUYETOM OOIIHUX
Lesied U NPUHLUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEeHEro OO0IIero
oOpasoBanus B Poccuiickoit ®enepannu.

XUMUS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyl0 pojib B COBPEMEHHOM
LUBWIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOU KynbTypbl. OHa BHOCHUT CBOIl BKIaja B
(dbopMupOBaHHE PAIIMIOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHHE 1IEIOCTHOTO MpPEeACTaBICHUs
00 OKpYXXarollleM MUpE KaK O €AWHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpPMHUPYETCS B XUMUHU
Ha OCHOBE IOHMMAaHUs BEILECTBEHHOI'O COCTaBa OKPYKAIOLIErO0 MHUPA, OCO3HAHUS B3aUMOCBSA3U
MEX]ly CTPOCHHEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU 00J1aCTAMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON 4YaCThbl0 MHUPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHas XUMUS KaKk HayKa cO3MJaTebHas, KaK HayKa

3



BBICOKMX TEXHOJIOTM HAallpaBlieHa Ha pelIeHHEe III00aJbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YelIOBEYECTBA — CHIPHEBOM, HSHEPreTHUYECKOM, MHIINEBOM, 3KOJOTHYECKOW Oe30macHOCTH U
OXpaHbl 3J0POBBSL.

B coorBercTBHM ¢ OOmIMMH LEISIMH M MPHHLUIIAMUA CPETHEro OO0Iero oO0pa3oBaHUS
cozepkanue npeamera «Xumus» (10—11 kimacesl, 6a30BbIi ypOBEHb W3YUEHHUS1) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOMIEKYIhTYPHYIO IHOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IIPOJIOJIKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocraBisroliMMu  1peAMeTa «XuMus» SBISAIOTCA 0a3oBble Kypchl — «Opranuueckas
xuMus»» 1 «OO0mIast 1 HeopraHMYeCcKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BO HAYKHU: cCHCTEMa 3HaHUHM [0 HEOPraHMYEeCKOW XUMUH (C BKIIOYEHHEM
3HaHMW U3 OOIIel XMMHMM) U OpraHndeckod XxumMuu. PopMUpOBaHUE TAHHOW CHCTEMBbl 3HAHUI
IpU W3Y4YEHUU NpeaMeTa 00ecledrMBAeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPHI XUMUH.

Ennnas cucrema 3HaHMN O BaXKHEHIIHMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUUYECKUX PEAKIUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUS, HWMEKLIUMA
KYJIbTYPOJOTHYECKMM M TPUKIAAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSI3M XUMHH C JPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPaKTUYECKON JEesTeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHUS K IpOIEcCy
TBOpUYECTBa B 00JaCTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBAaTh MH(OPMAIMIO U NPUMEHATh €€ JUls MONOJIHEHUs 3HAHUH, pelIeHus
MHTEJUIEKTYaJIbHBIX M DKCIIEPUMEHTAJIBHBIX HCCIEIOBATEIbCKUX 3a7ad. B nemnom conepkanue
y4eOHOro npeameTa «XUMHs» JTaHHOTO YPOBHSI M3y4E€HUsl OPHEHTUPOBAHO Ha (pOpMUpPOBAHHE Y
oOyJaromuxcs MHUPOBO33PEHUYECKON OCHOBBI JAJIs1 MOHUMaHMs (PUIOCO(PCKUX MAEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOI0 U OPraHUYecKoro Mupa, oOyCclIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, II03HABAEMOCTh IIPUPOIHBIX SIBJICHUH IIyTEM 3KCIIEPUMEHTA
U pelleHus] MPOTUBOPEYMM MeXAy HOBBIMM (akTaMH M TEOPETUYECKUMH NPEANOChUIKAMH,
OCO3HAHME POJIM XUMHUU B PEIIEHUM 3KOJOIMUECKMX IpobieM, a Takke mpodiieM cOepexeHust
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3AAHMS HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnnane pemeHus 3axad BOCHUTAHUS, DPA3BUTUS U COLMAIM3ALMU  OOy4arOIIUXCS
IPUHATBIE IPOTPAaMMOM IO XUMHUHU TMOIXOABI K OIPEAEICHHUIO COJEPKAaHUSA M IOCTPOCHUS
npeaMera MnpeaycMaTpuBaroT (OPMHPOBAHUE YHHMBEPCAIBHBIX YU4EOHBIX ACHCTBUI, MMEIOLIUX
0a30Bo€ 3HaUEHHE JUIsl pa3IMYHbIX BUJOB JIEATEILHOCTH: pEIIeHUs Ipo0iIeM, IOUCKa, aHaIu3a U
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UI TPHOOPETCHHMS OIbITa IPAKTHYSCKOH U
HCCIIEI0BATENIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMUHU.

B npaxTuke npenogaBaHus XMMUHU KaKk HAa YpOBHE OCHOBHOTO 0011ero 00pa3oBaHMsl, TaKk U
Ha ypOBHE cpeaHero ooOmero oOpa3oBaHMs, TNpU  OMNPEAEICHUU  COJAep)KaTeNbHOU
XapaKTEPUCTUKHU LeJeil M3y4eHHs IpeIMeTa HalpaBICHUEM IE€PBOCTENIEHHOW 3HAYMMOCTH
TPaJUIIMOHHO Tpu3HaéTcs (QOpMHUpOBAHME OCHOB XHMHUYECKOH Hayku Kak oOIacTH
COBPEMEHHOI'O E€CTECTBO3HAHHUA, NMPAKTUYECKON IESITEIbHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MMpOBOH KylbTypel. C METOAMYECKOM TOYKM 3pEHUS TaKOW MOAXOH K
OTIPEICIICHUIO LIEIEH N3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE ONIPABIAHHBIM.



3. Lleau usyyenus yuednoro npeamera «XUMHUS»

CoryacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIIMUA HM3YYCHHUS TpeaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHE CHCTEMBl XHUMHYCCKHX 3HAHUH KaKk BaXHEHINEHW COCTaBISIONICH
€CTECTBEHHO-HAYYHOU KAapTHHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSATHUSA,
(yHIaMEHTaJIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHMS BEIIESCTB U
XUMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTUPOBATHCS B
MHpE BEIIECTB H XUMUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOMN JKU3HH;

® pa3BUTHE YMEHUW U CHOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSICHEHMEM XHUMHUYECKOTO OJKCIEPUMEHTA, COOJIOJIEHHEM TIpaBWiI 0OE30TacHOTO
00OpaleHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHasi XapaKTepUCTHKA TIeJIeH W 3a7a4 U3ydeHHUs MpeaMeTa B
MPOrpaMMe TI0 XUMHUH YyTOYHEHA H CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMHU
B cucTeMe cpenHero ooOmero obOpazoBaHus. CerogHs B TPENOJaBAaHUW XUMHH B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJepKaHUs OOydeHHS,
OpPMEHTHUPOBAHHONW Ha TOATOTOBKY BBINYCKHHKA 00IIeo0pa3oBaTeIbHON  OpraHMU3allny,
BIIQJICIONIET0 HE HA0OpOM 3HAHWN, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIocoOaMu U
YMEHHUSIMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHOMN KU3HU JJIS PElIeHUs
MPAKTUYECKUX 3a]au.

B cBsa3u ¢ oTUM mpu W3ydeHMM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKWe LENU U 3aJ]a4u, KakK:

ajanrtanuss  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE HWHTEIJICKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre Yy OOYYarOIMIMXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINIA),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui Pa3JIMYHbIX BHUJIOB JIEATEIBHOCTH: pEIICHUs MpoodiieM,
MOMCKa, aHainu3a W o00paboTku uHMOpPMAIMU, HEOOXOMUMBIX IS MPUOOPETCHHS OIbITa
JESITeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKUX IIPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOIHYIO CPELy;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, NHTEUIEKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEH
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSTENILHO MPUOOpEeTaTh HOBBIE 3HAHUA IO XUMUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHU JJIsl IOMCKA U aHallM3a y4eOHOM 1 HayYHO-TIOMYISIPHOM HH(POPMAIIMH XUMUYECKOTO
COJICpKaHUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOIIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydJaromuxcs yOeKIEHHOCTH B TYMaHHCTHMYECKOW HAMpaBIEHHOCTU
XUMHH, ©€ BaXHOH pONMM B  pEIIEHUH TJI00AIBHBIX TpoOJeM  PalMOHAILHOTO
MPUPOJIOTIONIL30BAHUS, TOMOJHEHHUSI PHEPreTUYECKUX PECYpCOB M COXPAHEHUs IMPUPOJIHOTO
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paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpeKHOr0 OTHOIICHHUS K TPHPOJE U CBOEMY
3/I0POBBIO, @ TAKXKE MPUOOPETEHUSI OTBITA MCIIOJIb30BAHUS MMOTYYECHHBIX 3HAHUN JUISI TIPUHSATHUS
IPAMOTHBIX PEUICHUHN B CUTYaLMsIX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

4. MecTo npeamera B yueOHOM IUIaHe

B yuebHOM maHe cpemHero obmiero oopazoBaHus MpeaMeT «XUMUsS» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMCTHOfI oOiactu <<ECTCCTB€HHO-Hay‘~IHBI€ MMpEaAMCETBID?.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHHs] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hezpemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).

5. Conep:kanue y4eOHOIro nmpeamMera

CrpykTypa coaepx)aHus KypcoB — «Opranudeckas xumus» u «O0I1as 1 HeopraHudeckas
XUMHEs» COPMHPOBaAHA B MPOTPaMMeE 110 XHMHH Ha OCHOBE CHCTEMHOTO TMOJX0J1a K U3YYCHHUIO
y4eOHOTO Marepuasia U OO0YCJIOBIIEHA HCTOPHYSCKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHHWHM Ha
OTIPEJICIEHHBIX TEOPETHYCCKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XWMHU BEIIECTBa
paccMaTpuBalOTCS HAa YPOBHE KIACCHUYECKON TEOPHH CTPOCHHUS OPraHWMYCCKHUX COCTUHCHHM, a
TaK)Ke Ha YPOBHE CTEPECOXMMUYCCKUX M DJICKTPOHHBIX IMPEJICTaBICHUH O CTPOCHUHU BEIICCTB.
CBeneHusi 00 M3yd4aeMbBIX B Kypce BEIIECTBaX JAOTCS B PAa3BUTHU — OT YIJIICBOJOPOJIOB IO
CIIOXHBIX OHOJIOTUYECKH AaKTHBHBIX COEAMHEHUH. B Kypce opraHmyeckoil XMMHUH MOJIy4aroT
pazBuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYAILHBIC
MIPE/ICTaBJICHUS] O XUMUYECKOU CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.
[log HOBBIM yrimom 3peHus B npeamere «Xumus» 0a30BOro YypOBHS paccMaTpUBAETCS
W3YYCHHBII Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUW MaTepuan u
(akTosoruueckue CBEICHUS O BELIECTBAX U XMMHUUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» oOydarolUMCsl PEJOCTaBISETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO0 3aKOHAa C OOIIETEOPETUYECKUMX W METOJ0JOTHYECKUX MO3HIIHIA,
riy0Xe MOHATh HCTOpUYEecKoe H3MeHeHHe (YHKIMI 3TOro 3akoHa — OT oboOmiaromieit 1o
O0OBSCHSIONIEH U IPOTHO3UPYIOIICH.



II. OCHOBHOE COIAEPKAHHUE ITPOI'PAMMBI

10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckune 0CHOBbI OPraHUYECKO XUMUH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€ ocHOBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYEeCKHUX BEHIECTB. | OoMOJOrHs,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHMAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPTaHNYECKUX BELIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MPEBpAIllEHUI: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKuX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIECTB, HaONIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MpocTeumne
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MuUeckue M XUMHUYECKHE CBOMCTBA (peakluMu 3aMelleHUs U
TOpEeHUs ), HaX0XACHHUE B IPUPOJIE, MOJTYYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI Psifl. DTUIEH U MPOMWIEH — MPOCTEHIINe
MPE/ICTAaBUTENIN aJKEHOB: (PHU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHUA,
raJIoreHUPOBAHMUS, THIPATALUN, OKHCIICHUS U TIOJMMEpPU3aINH), IOJydeHHE U TPUMEHEHHUE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMmepusanun). [lonydenne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3MUecKue U XUMUYECKUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOTyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHMS), MOJY4Y€HUE M TpPUMEHEHHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTudeckas CBA3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKAMMHU K Pa3JIMYHbIM KJIACCaM.

[Ipupoanble UCTOYHUKH YTIIeBOJOpo0B. [IpupoaHblil a3 U momyTHble HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUECKH, KaTamUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX IPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOYKThI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIICHHE C
oOpa3laMu MmjIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEACHUE MNPAKTHYECKOW pPabOTHI:
IIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIINH).
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Kuciopoacoaep:kaiue opranu4eckne coeJuHeHust

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (UIUYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbie CBsI3M MKy MOJIEKYJIaMH CIMPTOB. J{eficTBHe MeTaHOoIa U STaHOJIA
Ha OpraHM3M 4YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (U3HUECKHUE U
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMHA METAJUIAMHY, KAUeCTBEHHAS PEaKIUs Ha
MHOTOATOMHbIE CcHUpThl). JlelicTBUe Ha opraHuW3M uesjoBeka. lIpuMeHeHue riaunepuHa u
STHUIICHTJTUKOJISL.

@eHoJI: CTpOCHHE MOJIEKYNbI, (U3UYECKHEe W XUMHUYECKHE CBOHCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManmbAETH, aleTAIbICTU]: CTPOEHUE, (QU3UYECKHE U
XAMHYECKAE CBOWMCTBA (PEaKIMM OKHCICHUS W BOCCTAaHOBJICHUS, Ka4CCTBCHHBIC PEAKITHH),
MOJTy4YEeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUIECKIE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacca KUCIOT, peaKIHs
TepuHKANNN), TONydeHHe W npuMeHeHne. CTeapuHOBas W OJICMHOBAS KHUCIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEee IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX Y(PHUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenue sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBoaoB (MOHO-, - U Mmojaucaxapuisl). [moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaoM menu(Il), okucienwe amMMUaYyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXJIECHHUE B MPHUPOJIE,
puUMeHeHue, buonoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noiumepbl. CTpoeHrne Kpaxmasa U IeJUTH0I03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIpOJIn3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M MX MPEeBpalICHUi: MpPOBEACHUE,
HaOMOJICHNEe W OIMMCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHWE CIHPTOB, KaYeCTBEHHBIE
peakuu OJHOATOMHBIX CHHPTOB (OKHCIeHHE dTaHojia okcuaoMm Mmenu(ll)), MHOTOATOMHBIX
cnupToB (B3aumojelcTBue riuuepuHa ¢ ruapokcunom wmeau(ll)), ampaerunoB (OKucIeHHE
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) m rumpoxcumom wmemau(Il), B3ammonericTBue
KpaxMaja C HOJIOM), TPOBEIEHUE IMPAKTUYECKOW paboThl: CBOWCTBA pPAacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIWYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTcoaeprkalye OpraHn4ecKue CoeMHEHMS.

AMUHOKUCIOTEI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMUHOKHCIOT. [lenTumpl.

benku kak mpupoaHBIE BBICOKOMOIEKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEJIKOB: THAPOJIN3, JCHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKH.



OKCIIEpUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHSATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEOHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — MOJIMMEPHU3aLUs U MTOJUKOHICHCALIUSL.

DKClepUMEHTANIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MPEBPAILlEHUI: 03HAKOMJIEHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MPH HM3ydeHHUU opraHundeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: SBJICHHWE, HAay4YHbIH (PaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTh, HAOIIOJEHNE, W3MEPEHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOEe COCTOSIHUE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOPHbIE TOPOJIb, MTOJIE3HBIE UCKOMIAEMBbIE, TOILIMBO, PECYPCHI.

TexHosOrHs: NUILEBbIE TPOLYKTHI, OCHOBBI PAlJUOHATIBHOIO ITUTAHHS, MOIOIME CPENICTBA,
JICKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHUU

XUMHYEeCKUH dJeMeHT. AtoM. Sapo artoma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOIYPOBHU. ATOMHBbIE OpOHTaNH, S-, P-, - ameMeHThl. OCOOCHHOCTH
pacrpeieneHus JICKTPOHOB M0 OPOMTAISIM B aToMax 3JIEMEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproandeckass cucrema xumuueckux 3memeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa M Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
sanemeHToB JI. . MeHnzneneeBa ¢ COBpEMEHHON TEOpUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUSI CBOMCTB XUMUYECKHX IIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOXKHBIX BEUIECTB
10 TpyInaMm ¥ neprojaM. 3Hau€HHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

CrpoeHue BelecTBa. XHUMHUYECKas CBS3b. BUIbI XUMHYECKOW CBS3M (KOBaJEHTHAs
HEMoJIApHas W TOJSpHAas, MOHHAas, MeTaJunueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU
XUMHYECKON CBs3U (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTS.
DneKTpooTpULIaTeNbHOCTh. CTeneHb OKKUclieHns. IOHbI: KaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOM PEIIETKHU.



[TonsiTue o nucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas 101t
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHuueckux coeauHeHud. HomeHkmaTypa HEOpraHMYeCKHX
BemlecTB. ['eHeTHueckass CBSi3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJ1accaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpPraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBpAICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iM4HbIX (akTopoB. OOpaTHMbIe peaklyu.
Xumuyeckoe paBHOBecuEe. DaKTOPbHI, BIMSIOIIME HA COCTOSAHHUE XUMHYECKOTO PABHOBECHS.
[Ipunnun Jle HlaTense.

OnekTponuTHdeckas aucconuarys. CuibHble U ciadbie 37eKTposuThl. Cpena BOJIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IEIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yYeHHUS BEHIECTB M WX MPEBPAILECHUN: JEMOHCTpPAIIHS
tabmun «llepuommueckas cuctema xumuyeckux snementoB JI. M. MenneneeBay, w3ydeHue
MOJIEIe KPUCTAUIMYECKUX peméToK, HaOMI0/IeHHne W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OIIpEEICHUE Cpeabl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHIMKATOpPA, PEaKIMU
MOHHOTO OOMEHa), MpOBEACHUE MpaKTU4YeCKON paboThl «BiusHue pa3ianuHbIX (AKTOPOB Ha
CKOPOCTh XUMHYECKON PEAKIIUN.

Pacuérhpie 3amaun.

Pacu€Thl mo ypaBHEHUSIM XUMUYECKUX PEAKINA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIb30BAHUEM TTOHATHS «MAcCOBast J0JIsI BEIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoanyeckoil cuCTEME XHUMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTpoeHHS aToMmoB. Dusnueckue CBOICTBa
HEMETAJJIOB. AJUIOTPOIIHS HEMETA/UIOB (Ha IpUMeEpPEe KUCIopoaa, cepbl, hochopa u yriieposaa).

XHUMHYECKHUE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TalOTEHOB, cephl, a3oTa, ¢ocdopa,
YIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHHUH (OKCHIOB, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaKHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Metannel. [lonoxenue MetamioB B [leproanueckoit cucteMme XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000J104eK aTroMOB MeTayioB. Oomiue
¢u3udeckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECCKUN PsJl HANPSHKESHUN
METaJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHINIMX METAUIOB (HATPUH, KaJIMH, KajblUid, MAarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue criocoObl Moay4YeHust MeTasuioB. [IpuMeHneHne MeTamioB B OBITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl H3Y4YEHHMS BEIIECTB W HX MpEBpaAlICHUN: H3yUEHUE
KoJulekinu «MeTamipl M CIUIaBb», 00pa3loB HEMETAIIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3ama4, HaONIOJIeHWe W  ONHCaHWE JEMOHCTPAIMOHHBIX U  JaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT W MIENOYel, KaueCTBEHHBIE
peakly Ha KaTUOHBI METAJIIIOB).

PacuérHbie 3amaun.
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Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB O W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, ECIIM OJHO U3 BEIIECTB HMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumun B 006ecrieYeHHH 3KOJIOTHICCKOM, SHEPreTUICCKOW M TTUIIEBON OC30TIaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAaX IIO3HAHUS BEIIECTB M XUMHUYECKHX
peaKuum.

[IpencraBinernst 00 OOMMX HAYYHBIX TMPUHIUINAX [POMBIIUICHHOTO IOJy4eHUS
Ba)KHEHUILIMX BEILIECTB.

UenoBek B MHUpE BEUIECTB W MATEPHUANOB: BAKHEHIIME CTPOUTEIBHBIE MAaTEpHUabI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KE€paMHKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPEHHS.

XUMUST U 3I0POBbE YEJIOBEKA: MPABUJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MaCHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpeaMETHBIX CBA3€M MPU U3Yy4EHHH OOIel M HeOpraHM4ecKol XUMUU B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HaydHbId (aKkT, THMOTE3a, 3aKOH, TEOpHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  NEepUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHHE, SIBICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
Pavo0aKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BELIECTB B OPraHu3Me.

I'eorpadust: MuHEpasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SICTBEHHOE IIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaTroB, IPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaT€pUaIOB, JIEKTPOHHASI IPOMBIILICHHOCTD,
HaHOTEXHOJIOTHUH.

Ilepeuenv oemoncmpavuii:

10 xaacc

1) o3HaKoMIIeHHE ¢ 00pa3IlaMi OPraHUIECKHUX BEIIECTB H MaTepHalaMi Ha UX OCHOBE;

2) ONBITHI 0 MPEBPAIICHUIO OPraHMYECKMX BEIIECTB MPH HarpeBaHuH (IUIaBJCHUE, OOYIJIMBaHHUE W
TOpeHue);

3) komtekiu «Hedtb» 1 «YT0mbY;

4) BuneodparmeHT «ByakaHU3aIMsI PE3UHBDY;

5) nenatyparus OCIKOB IPU HATPEBAHUU;

6) IIBETHBIE peaKIuu OEIIKOB;

7) o3HAKOMJIEHHUE ¢ 00pa3laMH IPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, TIACTMACC, KAyIyKOB.

11 kiaace
1) BUbI Ta6J'H/II_I «HepI/IO,Z[I/I‘leCKaﬂ CUCTEMa XUMHNUYCCKUX 3JICMCHTOB I[I/I MeHz[eneeBa»;
2) MOICIIN KpI/ICTaJ'IJ'II/I‘leCKI/IX peIIICTOK;
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3) pazioxeHue MepoKCHIa BOIOPOa B MPUCYTCTBHU KaTaIM3aTOPa;

4) xomnekiust «MeTaibl U CIUIaBbD»;

5) 0bpasisl HeMeTaslIoB;

6) B3auMOIEICTBIE MEIU C A30THOM KHCJIOTOW Pa3IMYHON KOHIIEHTPAIIUH;

Ilepeuensv nadoopamophuvix onvimoe

10 xknacce

1) MmomenupoBaHue MOJIEKYJI OPraHMYESCKHX BEIICCTB;

2) Ka4eCTBEHHOE OIPEICNICHHE YIIIepo/ia U BOJAOPO/a B OPraHMYECKIX BEIISCTBAX;

3) MoJIeTMPOBaHNE MOJICKYJ YTIICBOJOPOIOB M I'aJIOreHOPOU3BOIHBIX

4) ropeHue CUpTOB;

5)B3anMOEHCTBUE IIHIeprHa ¢ TuapokcuaoM mean(Il);

6) KauecTBEHHBbIC PEAKIUHU aJbJACTHI0B  (OKHCICHHE aMMHA4HBIM pAcTBOPOM OKchaa cepebpa u
ruapokcugoM menu(1l));

7) B3auMOJIECTBHE Kpaxmasia ¢ HOJIOM.

11 kaace

1) npoBesieHKEe peaKinii HOHHOTO OOMEHa;

2) orIpeselieHne Cpeibl PaCTBOPOB BEIECTB C MOMOIIbIO YHUBEPCATIbHOIO HHANKATOPA;
3) B3auMOICCTBIE THAPOKCHIA ATFOMHUHHSI C PACTBOPAMH KUCJIOT U HIETOYEH;

4) xaueCcTBEHHbBIC PEAKIIMY HA KATHOHBI METAJUIOB;

5) Ka4C€CTBCHHBIC pCaKIIMU HAa aHUOHBI 1 KATUOH aMMOHU A,

Ilpakmuueckue padomut:

10 kaace

Ne 1. TTony4yeHue 3TUIIEHA U U3YyYEHUE €r0 CBOMCTB.

Ne 2. CpoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI.

11 kaace

Ne 1. Baustaue pa3inyHbiX (JaKTOPOB Ha CKOPOCTh XMMHUYECKON PEaKIIHH.
Ne 2. Perienmne 3KCriepUMEHTABHBIX 3a7a4 10 TeMe «MeTautb».

Ne 3. Permenme KCiepUMEHTANIBHBIX 3a7a4 10 TeMe «HeMeTamisy.

Pacuemmnvie 3a0auu:
10 kiacce
e ompeneneHue MOJIEKYIIPHOH (OpMysIbl OPraHUYECKOro BEIIECTBA 110 MACCOBBIM JOJISIM ATOMOB
XMUMHUYECKUX IEMEHTOB;
e  pacuérhl 110 yPAaBHEHUIO XUMHUYECKOH PEAKIUH.
11 kaace
® pacuyersl C HCIIOJIb30BAHUEM MOHATHS «MacCOBas J0JIsl PACTBOPEHHOTO BEIIECTBAY;
e pacuyeTsl 10 yPaBHEHUSIM XMMUYECKUX PEAKIHi, B TOM YHCIIEC TEPMOXUMHUYECKHE PACUETHI;
e pacuersl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOLYKTa PEaKLKHU, €CJIM OAHO U3 BEIIECTB
JAHO B BUJE PACTBOpA C ONMPEAECIEHHON MacCOBOM JOJIEH pacCTBOPEHHOrO BEIIECTBA;
e pacuerhl Macchl BEIIECTBA UM 00beMa ra3oB [0 U3BECTHOMY KOJIIMYECTBY BELIECTBA, MACCE MIIH
00beMY OJJHOTO U3 YYaCTBYIOIINX B PEAKIIMH BEIIECTB; PACUEThl MacChl (00beMa, KOTMIeCcTBa
BEILIECTBA) NPOLYKTOB PEAKILINH, €CIIH OJHO U3 BEIIECTB UMEET PUMECH.

Konmponwnuie pabome:

10 kmace

NQ 1 I10 TCMaM <<T60pI/I$I CTPOCHHUA OPraHUYICCKUX CO€HHH€HHﬁ>), «yl"J'IeBO,Z[OpOZ[LI)).

N92 I10 TEMamM «KI/Icnopoz[coz[epncamHe OPraH"u4CCKUC COCAUHCHUS, <<A30Tcoz[ep>i<anme OpraH"uveCKuc
COCOAUHCHUS).

11 kiaace
NQ 1 I10 pas}leﬂy <<T60peTI/I‘leCKI/IC OCHOBBI XUMHUN)).
Ne 2 no pasneny «Heopranuueckasi XUMHNY.

12



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeAHEro o0miero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meTroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM TMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIEICHHIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHANpaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AESATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYIIUMHU LIEJOCTHOM CHUCTEME XMMHUYECKOTO
00pazoBaHUs;

HaJIMYME NPABOCO3HAHMS SKOJOIMUYECKOM KYJIbTYphl M CIHOCOOHOCTM CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IIaHbI.

JIMYHOCTHBIE PpE3yabTaThl OCBOECHHSA INpeAMeTa «XHUMHsD» JOCTUraloTcsd B E€IUHCTBE
yu4eOHOM M  BOCHMTATENIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMHM M HJeaJaMH POCCHIICKOro
IPaXJaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U IpaBWIaMHU IIOBEICHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPa3BUTHsI U HPAaBCTBEHHOI'O CTaHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW JESITENbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA.

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00s3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTHU MPH CO3JIaHUM Y4€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U NM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHTHI JPYTrUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOMU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsS HAayKH €CTh pe3yJbTaT UIUTENbHBIX HaOIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;
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WHTEpeca ¥ IMO3HABATEIHHBIX MOTHBOB B TOJYYCHHHM U TMOCICAYIONIEM aHAIN3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYallM¥, CBS3aHHBIE C XUMUYCCKHUMH SIBJICHUSMH, W
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEJICHHE W TIOCTYIKH CBOUX TOBApHINEH C IMO3HIIUAN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPhI 3[I0POBbS:

MMOHMMAaHMS IIEHHOCTEW 370pOBOTO U 0€30MacHOro o00pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmil 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JIEATEITHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWI WHIVNBUAYAILHOTO ¥ KOJUIGKTHBHOTO 0€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKAaTHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEIICHWH TNPAKTHYCCKUX 3a/lad COLMAIBLHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

HWHTEpeca K MPAKTUICCKOMY H3YUYCHHIO MPOQECCUi pa3IMyHOrO pojia, B TOM YHCIIEC Ha
OCHOBE TIPUMEHECHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOISIM Tpya U pe3yabTaTaM TPYAOBOU NEATeILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUIYAJIbHOM TPACKTOPHUU OOpa30BaHUSA,
Oynymei npodeccun U peaiM3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHUYECKH 11eJIeCO00Pa3HOTO OTHOIICHUS K MPUPOJE, KaK HCTOYHHMKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHMS TJI00AJTBLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIMSIHHUSA SKOHOMHYECKUX
MIPOIICCCOB HAa COCTOSTHUE IPUPOTHOM U COITUATBHOM CpEIbl;

0CO3HAHUS HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHS BOIIPOCOB
PaIMOHAIBHOTO TIPUPOAOIIOIH30BAHNUS,

AKTUBHOTO HETMPHUATHS JEHCTBHUI, MPHUHOCSIIMX BpEeA OKPYXKAIIIeld MpUPOIHON cpele,
YMEHHsI TIPOTHO3UPOBATh HEOIArONpUSATHBIC HKOJIOTHMUYECKUE TOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl PAa3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, JKOJIOTHMYECKON KYNbTYpPbI, OIBITa
NEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOTIOTUH XeMO(pOoOu;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

chOpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;
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MOHMMaHUS CHeuu(PUKA XUMHH KaK HAayKH, OCO3HaHUs €€ poilu B (OPMHPOBAHUHU
PalMOHaIbHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOIO MIPEICTaBICHUS 00 OKpPYKaAIOLIEM
MHUpE KaKk O €JUHCTBE IPUPOABI U YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHM Il COBPEMEHHON LUBWIM3ALMHU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUM HOBOM 0a3bl MaTepuUaIbHOU
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00eCTeYeHn! YCIOBHI YCIEITHOTO TPyJda U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAKIAOTO YJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TPAaMOTHOCTH: IOHUMAaHHSA CYIIHOCTH METOJOB IO3HaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
yYMEHHUS JieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HaY4HbIX (DAKTOB M UMEIOLIUXCS JaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKHE 3HAHUS Ul pEIIeHUs TPpoOIeM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATENbCKOM IeATENbHOCTH;

FOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TMIOJYYE€HUIO HOBBIX 3HAaHMM 1O XUMHHM B COOTBETCTBHUHM C >KU3HEHHBIMH
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHblX cdepax mpodeccrnoHaTbHOM
JESITEIILHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4EeOHOTO NpenMera «XuMHUsS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexXTpeIMEeTHBIE) OOIeHAyYHbIC TTOHATHUS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KapTHHBI MUPa
U crnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHsl, SBJICHUE, MPOIECC, CHCTEMa, HAaydyHbIN (DAaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOMIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CIOCOOHOCTh ~ OOy4aroIIMXCA  KCIOJb30BaThb  OCBOCHHBbIE  MEXKIAUCLHILTUHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOH U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBHAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aKTyallU3UpOBaTh NPOOIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNu JeATEIbHOCTH, 3ajJaBas NapaMeTpbl W KPUTEPUU HUX JOCTHKEHMS,
COOTHOCHUTD PE3YJIbTATHI AESATEIHHOCTH C MOCTABICHHBIMU 1IEJISIMHU;
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WCIO0JIb30BaTh TPU OCBOCHUW 3HAHWKA MPHUEMBI JIOTUYECKOTO MBINIJICHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KITAaCCHU(UKAIIMH BEIIECTB M XUMUICCKUX PEAKIIHIA;

yCTaHABIIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXACHHS (MHIYKTUBHBIC, JACAyKTHBHBIC, TI0 aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMyIHpOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSTH B MPOIIECCE MMO3HAHUS, HUCIOJIE3YeMbIe B XHMHH CUMBOJIMYCCKUE (3HAKOBBIC)
MOJeNu, MpeoOpa3oBbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpaBHCHHE XUMHUYCCKOW pEaKIuu — TMPH PEIICHHH Y9eOHBIX
MO3HABATEIBHBIX M MPAKTUYCCKUX 33J1a4, MPUMEHSATh Ha3BAaHHBIC MOJCILHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIECTB U XUMUUYSCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXJICHU;

BIIQJICTh HAaBBIKAMH CAMOCTOSITEILHOTO TUTAHWPOBAHHUS ¥ TIPOBEICHHS YICHHUSCKHUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIlecca, CaMOCTOSTENbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIEIOBATEILCKOW W TPOEKTHOW JESATEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pEUICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HaAy4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTAaBICHUS, KPUTHUYECKH
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIe METOJIbl IMpPHU IOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBbHYIO (OpMY MpeIcTaBiIeHUs UHPOpPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM S3IK B KadecTBe CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopMalven: TPUMEHATh MEXINpeaMeTHbIe ((U3nuecKkue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, a00peBHATYpPHI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATTISITHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOM TEMbI B XOJ€ TUAIIOTa W/WUIH JTUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MpeI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IMPE3EHTAIel pe3yabTaTOB MO3HABATEIHHOU AEATEIHHOCTH, MOTYyYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITIOJHEHHUH XUMHYECKOTO
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9KCIEPUMEHTA, IPAKTUYECKOW pabOThl 10 HCCIEJOBAaHUIO CBOMCTB H3y4yaeMbIX BELIECTB,
peanmzanuu y4eOHOTO MPOEKTa M (HOPMYIHUPOBATH BBIBOJBI 1O PE3yabTaTaM MPOBEAEHHBIX
MCCIIEIOBAaHUH ITyTEM COTJIACOBAHHUS MO3UIIMIA B X0J1€ OOCY)KJICHUS U OOMEHAa MHEHUSIMH.

Ogi1ajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOIO IO3HABATENIbHYIO JESATEbHOCTD,
ompenenss €€ IeMu W 3a/la4d, KOHTPOJIMPOBATh U MO0 MEpe HEO0OXOJUMOCTH KOPPEKTHPOBATH
IpeaiaraéMblii aaropuT™ AEUCTBUM MpPU BHINOJHEHUH Y4E€OHBIX M HCCIEI0BATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X PEIICHUS ¢ YUETOM IOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYILIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATEIIBHOCTM HAa OCHOBE CaMOaHaIW3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATHI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTh TMPEJCTABICHUNH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUH TPUPOJBL, B (OPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIMOHAJIBHON I'pPaMOTHOCTH, HEOOXOTUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJAraolne
MOHATHS (XUMUYECKUH 3JI€MEHT, aTOM, 3JIeKTpOHHAasi 000J104YKa aToMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENIHOCTh, XHMMYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W
COKpaléHHas), MOJIb, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYINa, pajuKal, H30MEpHusi, U30MEphbl, TOMOJOTHYECKUN P, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUE COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUYECKUX
BemecTB A. M. bByrinepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKAlllue B OCHOBE MOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUH BaKHEUITUX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIC MPU3HAKU MOHITUI, YCTAHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIF30BATh COOTBETCTBYIOIINE MOHATHUS ITPU OITMCAHUU COCTaBa, CTPOCHUS U
MpeBpaIEHUN OPraHUYEeCKUX COCTUHEHU;

chOpMUPOBAHHOCTh YMEHUU HCMOIB30BATh XUMHUECKYI0 CHUMBOJUKY JISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (OpPMYN OPraHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAIICKHOCTh U3YYEHHBIX OpTraHMYECKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMpEAeNEHHOMY KIACCy/TpyIIe COeAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOJAEpXKAIIUE COCAUHEHUs, BBICOKOMOJEKYISIPHbBIE
COeIMHEHUs), MaBaTh UM Ha3zBaHusA o cuctemarnueckoil HomeHknatype (IUPAC), a Ttaxxe
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTACITHHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOTHIICH,
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alleTUIICH, STHJICHIJMKOJb, TJIMLEpUH, (eHod, (Qopmanbaeru, areraibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsi KUCJIOTA, CTEAPUHOBAsl KUCIOTA, TII0K03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

Cc(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI MPHUMEHATH TOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. ByriepoBa [uist 00bsiCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUECKHE W
XMMUYECKHAE CBOMCTBA TUITMYHBIX MPEICTABUTENCH PA3IMYHBIX KIIACCOB OPTraHUYECKHUX BEIIECTB
(meTaH, JTaH, ATWIEH, NPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHTJIUKOJb, TJIMLUEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmal, LeJUII0JI03a, aMHHOYKCYCHas KHCIIOTa), WJUIFOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pPEaKIni ¢
WCTIOJIb30BAHNEM CTPYKTYPHBIX (POPMYIT;

COPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHHUKH YTIIEBOJIOPOJHOTO  CHIPHS
(HeTb, MPUPOMHBIA Ta3, yroiyib), CIHOCOOBI MX IMEpPepadOTKH W TMPAKTUYECKOE MPHUMEHEHHE
MIPOJIYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJWTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Maccpl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO M3 MCXO/IHBIX BEIIECTB WU MPOJYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAaHUK 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEeHue, OKCICPUMEHT, MOJICIMPOBAHKUE), HKCIOJIb30BaTh CHCTEMHBIC
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUUYECKON MOCYIOW U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKE IIPaBUiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB NPU HArpeBaHUM, MOJYUYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KaueCTBEHHbIC pEAaKIMH OPraHMYECKUX BEIIECTB, JeHATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MPAaBWJIAMHU TEXHUKH 0€30MaCHOCTH
pu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThHI
XMUMHUYECKOTO DSKCIepuMeHTa B (opMe 3allucH YpaBHEHUH COOTBETCTBYIONIMX pEaKUUd |
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

cOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XHUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HBbIX HCTOYHHUKOB (CpelICTBA MaccoBOi nHpopmaruu, IHTEpHET U APYrux);

C(OPMHPOBAHHOCTh YMEHUH COOJIOAATh TMpaBHJa 3SKOJIOTHYECKU 1IEJIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJOBOM [EATENbHOCTH B LEISAX COXPAHEHUS CBOErO 37I0POBbS U
OKpY’Kalollel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS HA YKUBHIE OPTraHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cmbica mokazarens [IJIK, mosicHsaTe Ha
MpuUMepax crmocoObl YMEHBIICHHs] U TPEIOTBPAIICHNUS X BPEIHOTO BO3JCHCTBUS HA OPraHU3M
4eJI0BeKa;

Ui 0Oy4aroUIuXCs C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHX SBJICHHIA,
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IUISL CIeNbIX U CIA0OBUIAIMX OOY4YalOIIMXCSA: YMEHME WCIOJIb30BaTh pPElbe(dhHO-
TOUEUHYI0 cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYpPhl JTUYHOCTH, €€ (YHKIIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYECKUX 3aJad U OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpAs BKJIOYAET: OCHOBOIOJAraroline
MOHATHSA (XMMHUYECKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, d- 3JICKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJIAPHBIM O00BEM, BAJICHTHOCTh, JJICKTPOOTPHIATEIBHOCTh, CTEMEHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJUTHYECKAS JUCCOIUAINS, OKUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKON AuccolManuu, nepuoauueckuii 3akoH J[. WM. MeHneneeBa, 3akoH
COXpAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS M MPEBPAILCHUS SHEPTUU MPU XUMHUUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XWMHH, MHPOBO33PEHUYCCKHE 3HAHUA,
JIeKAIMe B OCHOBE TMOHWUMAHUS MPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUU U O€30MacHOM HMCIOJIb30BaHUHN
BOKHEUIIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JCSITEIILHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKH TIOHITHI, YCTaHABIMBAThH
HUX B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMMCAHWU HEOPraHUYECKHUX
BEIIECTB U UX MPEBPAILLICHUN;

c(hOpMUPOBAaHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS
dbopMya BEHIECTB W YpPAaBHCHHH XHMHYECKHX pEAKIMKi, CHUCTEMAaTHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIEeCTB (yrapHblii ras,
YIJIEKHUCIbIA Ta3, aMMUaK, raméHasi U3BECTh, HEram€Has W3BECTb, IMUThEBAs COJa, MHUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAEATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTABa, BUJI XUMUYECKON CBSI3M (KOBAJICHTHASI, HOHHAS,
MeTainyeckasi, BOJOPOAHAS) B COCTUHEHUSAX, TUIl KPUCTAJUIMYECKOW PEHIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJIEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAIC)KHOCTh HEOPTaHUYECKHX BEIIECTB
M0 UX COCTaBy K OMPEENIEHHOMY KIIAcCy/TpyIIe CoOeMHEHUH (TIPOCThIe BENIECTBA — METAIUIBI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzieneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOMIYIO, OOBSCHUTENBbHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;
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C(OPMHUPOBAHHOCTh ~YMEHUH  XapakTepU30BaTh DIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuonos [lepuoauueckoii cucteMbl XuMuueckux ieMenToB 1. U.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANN», «IHEPreTUYCCKUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMYECKHX D3JEMEHTOB M HX
COEMHEHUH MO nepuojaM U rpynnam llepuoanyeckoil cuctemMbl XuMHYECKUX 3ieMeHToB . U.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAHUE
IFEHETUYECKON CBA3M MEXKJIy HEOPraHMYECKHMHU BEIIECTBAMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XUMHUUYECKUE PEAKLIHUU IO Pa3IUYHBIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrollMX BeEUIECTB, TEIJIOBOMY 3(ddexTy peaxnuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPAaBHEHUS pEakUUi pa3Iu4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHUS peaklUUi MOHHOTO OOMEHa, YUUThIBasl yCIOBHS, IPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOATBEPKAAIONIME KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPraHMYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKkIHUU OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (npuniun Jle [llatense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XUMHUECKHE IIPOIECCHI, JIEKAIIUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YEHUS] CEPHOW KHUCIOTHI, aMMHUAKa, a TaKkkKe CPOPMHUPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOIMIMX HAyYHBIX NPUHLMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTIO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAHUEM IOHATHS
«MaccoBas JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUH Tra30B IPU XUMHUYECKHX
peakumsax, Macchl BelecTBa MM 00bEMA Tra30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh MpPaBUia MOJIb30BAHUS XMMUYECKON MOCYI0N U
1a0opaTOpHBIM 000PYI0OBAaHUEM, a TAKXKe IpaBUiia OOpAIEHUs C BEIlECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATb U BBINOJHATh XUMHMYECKMH AKCIEPUMEHT
(pasnoxeHue TNeEpOKCHJAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aropa, ONpeAeTeHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHMUYECKOW pPEaKLUHu, peaklMM HMOHHOrO OOMEHa, KayeCTBEHHbIE PEaKLIHUU Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUE SKCIePUMEHTAIbHbIX
3ajay mo TemMaMm «Metamub» M «HemeTamibl») B COOTBETCTBUMH C IpaBWIAMH TEXHUKHU
0€30MacCHOCTH NPH 0OpallleHUH ¢ BELIECTBaMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;
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c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMAIuIio,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYHHKanuu, MHTEepHET H
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh TpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY M TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 30pOBbS U
OKpY’Karolllell MPUPOHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHHE MPHUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAAX MO3HAHUS BEIECTB U XMMUUECKUX SIBJICHUIA;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYUYaIOIMIMXCA: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.
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V. TEMATHYEKOE

W3YUEHUE KAXKJTON TEMbI

INIJTAHUPOBAHUE C
KO/IMYECTBA AKAJEMHUYECKHX YACOB, OTBOJIMMBIX HA

10 kacc
Ne pazoena Tema Kon-60 Dopmbl KOHMPOIA
uacoe
Paznen 1. TeopeTnueckre OCHOBbI 3 Texyiuii KOHTPOJIb
OPraHu4eCKOM XUMHUH
Paznen 2. YreBoaopo sl 13 Tekymui KOHTPOJIb
[TpakTrueckas padota- 1
KonTponbHbix padot — 1
Paznen 3. Kucnoponconepxamue 12 Tekymuil KOHTPOJIb
OPraHNYeCKHe COEAUHEHUS [TpakTruueckas paboTa -1
Paznen 4. AzoTconepxaiue 4 Texkyiuit KOHTPOJIb
OPraHUYEeCKHUE COCIUHEHUS KonTponbubix padot — 1
Paznen 5. BricokomonekymsipHbie 2
COCJTMHEHUS
Peseps 1
HUTOI'O 34 | IlpakTiaeckux paboT-2
KoHTponpHBIX paboT — 2
11 kaace
No memur Tema Kon-60 Dopmbl KOHMPONA
uacoe
Pazgen 1. Teopernueckre 0OCHOBBI 16 Texkymuit KOHTPOJIb
XUMUHU [TpakTruueckas pabdoTa -1
KontpospHas padoTta - 1
Pazgen 2. Heopraanueckast xumust 16 Texkymuit KOHTPOJIb
[IpakTrueckas pabota — 2
KontponpHas padoTa -1
Tewma 3. XUMHS ¥ )KU3HD 2 Tekymuii KOHTPOJIb
Pesepr 1
HUTOI'O 34 | IIpakTnueckux padot- 3

KoHTpoJIbHBIX paboT — 2
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YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10-11 xnacesl/ XKypun A.A., Akunoneproe oomectBo «M3narenscTBo
«IIpocsemenne»

» Xumus, 11 xnace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHHYESHHONW OTBETCTBCHHOCTHIO

«IPOD A»; AkunonepHoe obuectBo «M3narensctBo «IIpocBenienner»

* Xumus, 11 xknacc/ Pymsutuc I'.E., ®enpaman @.I'., Akimonepnoe obmiectso «M3aaTenbeTBo

«IIpocsemenue

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

https://edsoo.ru/wp-content/uploads/2023/08/25 ®PII-Xumus 10-11-kmaccer 6a3a.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://resh.edu.ru/subject/29/

https://urok.apkpro.ru/
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