Pa0ouas nporpamMma y4eOHOro npeamMmera « XuMus», 0a30Bblii YPOBEHb.
(@Tr'OC COO0)

MNOSICHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOoBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelrepalbHOl 00pa30BaTEeIbHOM MPOrpaMMbI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DeneparbHOM TrOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTeJbHBIC MPOTPAMMBbl, ¥ OCHOBHBIX MOJOXKEHUH «CTpareruu pa3BUTUA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon a0 2025 roga» (Pacnopsxenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MpOrpaMMbl 1O XHMHH, K OIPENEICHUIO OO0IIei
CTpaTeru 00y4eHHsI, BOCIUTAHMS U Pa3BUTUs OOYUYaIOLIUXCsl CPEACTBAMH Y4eOHOTrOo IMpeamMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIENTYaJlbHbIC MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH I€JIeH, COJEp)KaHUS, PEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJy4yaeMOe€ BBITyCKHHUKaMu  00mIeo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEPINAIONIMM JTAallOM PEANM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOTO 00pa3oBaHUsA. OTH IEHHOCTU
KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOIIEH KyJIbTYpbI
4eJoBeKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHOH cpene. Peannsyercs xuMudeckoe oOpa3zoBaHne 0O0YJaIONINXCS HA YPOBHE CPEIHETO
o01rero 0O6pa3oBaHUsl CPeACTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHHe U TOCTPOEHUE
KOTOPOTO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(PUKM HAyKd XHUMHH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKe ¢ yUETOM OOLINX
HeNeil ¥ MPUHIUIIOB, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEITHETO OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHUE PAIIMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHNE IEIOCTHOTO MPEICTaBICHUS
00 OKpYXKaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJI0BEKa, KOTOpoe POPMHUPYETCS] B XUMUU
Ha OCHOBE MIOHMMAaHMS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MUpPA, OCO3HAHMS B3aMMOCBS3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTIMU PUMEHEHUS.

TecHO B3aUMOJEWCTBYST C JAPYTUMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YaCThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHS Kak HayKa CO3HMJaTellbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH W
OXPAaHBI 3]I0POBBSI.

B coorBercTBUM ¢ 0OOmIMMM LEASMH M NPUHIMIIAMH CpeaHero oOIiero odpa3oBaHus
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIlMXcs, HEOOXOAUMYIO UM s



BBIPa0OTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIKYEHUS B JKU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBisomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
XUMHUA» U «OO01Iast 1 HeopraHuyecKkasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI 0 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 O0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHHE NaHHOW CHUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0eCIeYrBAaEeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumusa» U «O01mas 1 HeopraHuyeckas
XUMHA» cHOpMUpOBaHA B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yuyeOHOTrO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMNA Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IIPEICTABICHHUN O CTPOCHHUH BEIIECTB.
CseneHusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B PA3BUTUU — OT YIJIEBOAOPOIOB JO
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckol XMMHUHU IMOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeaMere «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4EHHbII Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHMs TEOPETUUYECKUN MaTepuanl Hu
(dakTosIOrMyecKre CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUsD» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOIIETEOPETHUECKUX W METOAOJOTHYECKMX MO3MILHUH,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOIarouiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, A TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKAHUS
pononHserca B Kypcax 10 wm 11 kmaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOINUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HAayKaMH, pAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHON U
IPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHsI K IPOLECCY
TBOpYECTBA B 00JACTU TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(GOPMAIUIO U MPUMEHATH €€ NIl MMOMOJHEHUs] 3HaHUM, pellieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIEJOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIi OHMMaHUs QUIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MEXIy HOBBIMU (PaKTaMH M TEOPETUUECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HYHEPreTUYECKUX PECYPCOB, CHIPbS, CO3aHUS HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mnnane pemieHus 3amad  BOCHHUTAHUS, PAa3BUTHA M COLMAIM3ALMHM  OOYYarOLIUXCS
IPUHATHIE MPOrpaMMON O XUMHUHM MOAXOAbl K OINPEACIEHUIO0 COJEP)KaHUsS U IOCTPOEHUs
npeaMera NpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIBHBIX Y4YEOHBIX NEHCTBUM, MMEIOLIMX



0a30Boe 3HaUEHUE I PA3IUYHbBIX BUIOB JEATEILHOCTH: PEIIeHUs Mpo0eM, MOUCKa, aHaIu3a U
o0paboTku wuH(pOpPMAIUM, HEOOXOMUMBIX M MPHOOPETEHUS ONbITa MPAKTUYECKOH U
UCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenojsaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpenHero obmero oOpa3oBaHHs, TMPH  ONpPEAEICHHH  COJEp:KaTeIbHON
XapaKTePUCTUKU TIIeNIe HM3y4eHHs TMpeJMeTa HampaBlIeHUEM I[EePBOCTEIIEHHOW 3HAYUMOCTHU
TPaIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKH Kak o0yiactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIEATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OTIPE/ICIICHUIO TEJIeH N3YUCHHUS MIPEIMETa SBJISICTCS BIIOJIHE OMPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEIIIMH HM3y4CHHS TpeaMeTa «XHUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASITOTCS:

e (QopmupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAaHUH KakK Ba)KHEHIIEH COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C HUCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUPE BEIIECTB U XMMHUECKUX SBJICHUHN, HIMEIOIINUX MECTO B MPUPOE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpaleHus ¢ BeECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasl XapaKTepUCTUKA ILIeTeil U 3a7a4 U3y4eHHUs MpeaMeTa B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B CHCTEME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTCTICHH OTMAETCSA TPEANOYTCHHE MPAKTUYCCKOW KOMITIOHCHTE COJIEp)KaHUs OOydeHUs,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PeabHON KHU3HU IS PEIICHHS
MPAKTUYECKHX 3a7ad.

B cB3u c 5TUM TpH U3YYEHHH TMpeaMeTa «XUMHS» JOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4YH, KaK:

ajantanus OOYyYalIIUXCS K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOIICTOCS — MHPA,
dbopMUpOBaHWE WHTEIUICKTYaIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K caMooOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHUe Yy OOYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOINX YHUBEPCAIBHOE 3HAUYCHUE JIUIS PA3IMIHBIX BHJIOB JICATEIIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHalW3a W 00paboTku WHGPOpPMAIK, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JESTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMHUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIOTHICCKOW 0€30MTaCHOCTH XapaKTepa BIIMSHUS BEIISCCTB M XUMUYCSCKUX TPOIIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B



COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIPHOU WH(DOPMAIINA XUMHUYIECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y OOYyYalOIUXCS YOSKIEHHOCTH B TYMaHHUCTHUYECKON HaANpaBIEHHOCTU
XUMHUHM, €€ BaXHOW PpOIM B  pelIeHUH TJ00albHBIX  MpPOOJeM  palloOHaIbHOrO
PUPOIONOIL30BaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHUS OIBITA MCIIOIB30BAHMS MMOTYYCHHBIX 3HAHUM JJIST IPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYallUSAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B y4yeOHOM mtane cpeaHero oOuiero oOpa3oBaHHs mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO0m1ee 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3YyUYEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHus, cocraBisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hememwo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).



COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKO XUMHHU

[IpenMeTr opraHMYecKOl XMMHHU: €€ BOSHMKHOBEHHE, PA3BUTHE M 3HAUYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaiioB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (HOPMYIBl OPraHMYECKHUX BEUIeCTB. | omosorus,
n3oMepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUAX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknartypa
OpraHMYECKUX COEIMHEHUN (CUcTeMaTudecKkas) M TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIpEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YECHHs BELIECTB U MX IPEBPAIICHHUN: O3HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHUU (IJ1aBJI€HHUE, OOYTIIMBAaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, I'OMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peaklUuM 3aMeLIeHUs U
TFOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUI pAll. DTWIEH U NPONWIEH — NPOCTEHIINE
IpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIY4€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraguen-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBbI.

AJNKUHBI: CcOCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psia. ANeTuiaeH —
NPOCTEHIINN NPECTABUTEND AJTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIMM, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
raJJoreHUPOBAHUS W HUTPOBAHUsA), TOJIyu€HHE M TNpUMeHeHue. Toryon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YTIeBOAOpOJOB. [IpupoaHblii ra3 U monyTHele HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEeperoHka, KpPeKUHT
(TepMuyUecKHid, KaTaTuTUYeCKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIbHBIE METO/bI M3Y4YEHHs BEUIECTB U MX NPEBPAIIECHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, Kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW paboThI:
MIOJIy4YEHUE 3TUIIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa MM MPOAYKTAa peaklUUd MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEILIECTB MJIM POJYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeMHEeHUs




[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpoeHue, (Gu3NYECKue u
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOpPO/IaMHU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoroaromMHbie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO IIEJI0YHBIMU METaJJIaMH, KaUeCTBEHHAs peaKLMsl Ha
MHOIOaTOMHBIE CcIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOeHHE MOJEKYJbl, (QU3NYecKue U XHUMHUYECKHEe CBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpnerugpl M Kemouwvl. DopManbIeruj, aueTambAeTHA: CTpOCHUE, (u3nuecKkue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpocHHE, PU3NIECKUEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIME TSI Klacca KUCIIOT, peaKIus
stepudukanmu), MoiyueHue u mpuMmeHeHue. (CTeaprHOBas M OJEMHOBas KHUCIOTHl Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ Mapou3 CIOXKHBIX 3(PHPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YrneBoabl: cocTas, KiaccupuKalus yrieBo10B (MOHO-, TU- U Moucaxapuisl). [ moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOCHHUS MOJEKYJbl, (PU3MUECKUE U XUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Meau(Il), okucieHne amMMuUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHblie noaumepsl. CTpoeHne Kpaxmalia U 1EJUTI0JIO3bI.
duznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHMPTOB, KauyeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHEe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3auMopelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaernnoB (oxucienue
aMMMa4yHbIM pacTBopoM okcuja cepebpa(l) u rumpokcunom wmenu(Il), B3ammoneicTue
KpaxMajia C MOJOM), NPOBEAEHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMepe IuuuHa). buonornyeckoe 3HaueHue
amuHOKuUCIOT. [lenTumsl.

benky kak NmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: TUAPONU3, JEHATypalus,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.



DKCrepUMEHTAIbHBIE METOJbl U3YYEHHUs BEIIECTB M WX MpeBpalleHH: HaOMIOIeHUE U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpPU HarpeBaHUU, IIBETHBIC
peakiuu OEIKOoB.

BbicokomosieKyJISIpHBIE COeIMHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3aLUH, CPEOHSAs MOJIeKyaspHass Macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHNN — IIOJIMMEpPU3ALUs U MIOJUKOHACHCALUs.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUEHUS BEILIECTB M UX MNPEBPALIECHUN: O3HAKOMIIEHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY4YKOB.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUU opranumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHATUH, ABIISAIOIIMUXCA CUCTEMHBIMU JUISI OTAENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOAUIHOCTh, HAOIIOACHUE, W3MEPEHHE,
3KCHEPUMEHT, MOJEIUPOBAHUE.

®du3nka: MaTepusi, SHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUUECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, (PU3MUECKUE BETMYMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BeIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, PEePMEHTHI).

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

TexHOoJIorHs: NMUIIEBbIE POAYKTHI, OCHOBBI PAllMOHAJIBHOTO ITUTAHUs, MOIOIINE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE Mpenaparsl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuMHUeCKUH »dreMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHas 000JIOUKA.
DHepreTUYecKrue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemenTsl. OcoOeHHOCTH
pacnpeneseHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHOOB.
DOneKTpoHHas KOHGUTYpaIHsi aTOMOB.

Ilepuonnueckuin 3akoH u llepuomgmyeckas cucrema XuMuueckux osnemeHtos /J[. H.
MenpneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckodl CHCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
110 TpyNmaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEeNoJIsipHasl U TOJSpHAas, MOHHas, MeTajuinyeckas). MexaHusmMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
OneKTpoOoTpULATENbHOCTh. CTENEHb OKUCIIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOEHHMs. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonaTue o qucnepcHsIX cucreMmax. McTMHHBIE U KOJUTOMAHBIE pacTBOphl. MaccoBas 10
BEILIECTBA B paCTBOPE.



Knaccudukanust HeopraHWyeckux coenuHeHuid. HoMeHkaTypa HEOpraHWYECKHUX
BEIECTB. ['eHeThueckasi CBsI3b HEOPraHWYECKHMX BEIIECTB, MPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pEakUil B HEOPraHUYeCKOW u
OpraHWYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLECHUS
SHEPTUU MPU XUMUYECKUX PEAKITUIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
Xumnueckoe paBHoBecHe. (DAaKTOpbI, BIMSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

DOnexrponuTryueckas auccoruanus. CuibHble W crnadble 31MeKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IIEJIOYHAS.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoguyeckas cucrtema xumuueckux siaemeHToB [[. U. MenpaeneeBay, usydenue
MoOJIeNIed KPUCTAUNIMYECKUX PEIETOK, HAOMI0JeHHEe ¢ OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalln3aTropa,
OIpEIETIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILBI YHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTHUUECKON paboThl «BnusHue pa3nnyHblXx (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIM.

PacuérHrble 3amaumn.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI C UCTIOIH30BAHUEM MOHATHS «MACCOBAs IOJIS BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuoguyeckoil cucreMe XHUMHUYECKUX
sanementoB J[. W. MenneneeBa M 0COOCHHOCTH CTpoeHHsI aromMoB. (Du3nueckue CBONCTBA
HEMETAJUIOB. AJUIOTPOMHS HEMETAIOB (Ha MPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yraepojaa U KpeMHHUS) U UX COSAUHEHHUN (OKCUAO0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpruMeHeHne BaXKHEUIIINX HEMETAUIOB U UX COCTMHEHUN.

Meramnsl. [lonoxenue merainos B [leproanyeckoi cucteMe XUMUYECKUX JIEMEHTOB /JI.
U. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Oobiue
¢busnueckue cBoiicTBa MeTamioB. CIUlaBpl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKEHUH
METaJUIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWUIINX METAJUIOB (HATPUHM, KaJlWid, KaJabIlMd, MAarHUH,
ATIOMUHUH, IUHK, XPOM, KeJle30, MEJIb) U UX COCTUHEHHIA.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METOJNBl W3yYEHHUsS BEIIECTB M WX NPEBPAIICHHUN: HW3YYCHUE
KOJUTEKIIMU «MeTayuibl U CIUIaBbl», OOpa3IlOB HEMETaJUIOB, PEIIEHHWE DKCIEePUMEHTATBHBIX
3a/a4, HaONIOJICHWEe W  ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OpaTOPHBIX  OIBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT W IIENOYeH, KaueCTBEHHBIE
peakIuy Ha KaTHOHBI METAJIOB).

Pacuérnrie 3amaun.

Pacu€rpl maccel BemiecTBa WM O00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.



XuMus 4 KM3Hb

Ponp xumuu B 00eCriedeHIH KOJIOTUIECKOM, SHEPTeTUIECKON M THINEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydyHBIX METOAAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKIui.

[IpeacraBnennss 00 OOMMX HAyYHBIX TMPHUHIMIAX I[POMBIIIJICHHOTO TOJYYCHHS
Ba)KHEHIITNX BEIICCTB.

UenoBek B MHpE BELIECTB W MAaTEPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIC MaTepHuaybl, KPacKu, CTEKJIO, KE€paMHKa, MaTepualibl JIs DJICKTPOHHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC yI0OPECHHS.

XuMHsT U 3]I0pOBbE YEJIOBEKA: MpPaBHJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzamus MeXIpeIMETHBIX CBS3EH MPH U3YYCHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 kyacce OCyIIECTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK M TMOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JIJIsI OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHanms, CHUHTE3, KJIaCCU(UKALIUS, MEPUOIUYHOCTb, HaO0II0ICHHE, 9KCIIEPUMEHT,
MOJICIUPOBaHUE, U3MEPEHUE, SBIICHUE.

®dusuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBA, PU3MUYCCKUE BEIIMUUHBI U €IMHUIIBI KX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, OpraHm3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MUHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMIaeMbIe, TOTLTUBO, PECYPCHI.

TexHoorus: XAMHAYECKast MIPOMBIIIICHHOCTb, MeTaJUTyprus, MIPOU3BOICTBO
CTPOUTETBHBIX MaTepuasos, CENILCKOX03AHCTBEHHOE MIPOU3BOJICTBO, MMUILEBast
MPOMBINIIEHHOCTh, (apMarieBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTHH.



IVDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pPE3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHKCS
porpaMM cpeaHero o6iiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM H IMPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
IpOTpaMM CPeAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-CSTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE JUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero obpazoBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINUE!

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00YyUEHHIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESTENHLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIMMH LIEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yu4eOHOM M  BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUM € T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd POCCUHCKOTO
IpaXJJaHCKOT0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBWIAMU MOBEICHMS,
CHOCOOCTBYIOUIMMHU TpPOLIECCAaM CAMOIO3HAHUS, CAMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOopMHUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCsl M0 pealu3aluu
INPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHUS:

OCO3HaHHA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

IIPEJICTABICHUs] O COLMAJIBHBIX HOpPMax M IPAaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI IPYTUX
IIPU aHAJIN3€ Pa3INYHBIX BUJIOB yUEOHOMN AESITEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTU TEOPUH U MPAKTUUYECKOIO IMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yibTaT UIMTEIbHBIX HaOII0JCHHUI,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTHKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIyYEHHHM M IMOCIEAYIOIIEM aHaIU3e
nH(GOpPMALIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHMBAaTh CHUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEJCHUE W IIOCTYIIKM CBOMX TOBApHILEH C IMO3UIUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECCTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBbIO;

coOrofcHHs TPaBWUJI 0E30MacHOTO OOpAaIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMU
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH WPaBHJI WHAMBHAYAJIBHOTO M KOJUIEKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JTIOJICH;

OCO3HAHHUS TIOCIICJICTBUI W HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEI0BATEIbCKOM JICSITEIIbHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUECKOM M APYTUX BUIAX JIESITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PELICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUCHHUIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXX€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTataM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOPUH OOpa30OBaHMs,
Oynyuieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U TOTPEOHOCTEH O0IIECTRA;

6) 3K0JI0TMY€eCKOT0 BOCTIUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHU TJI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOU CpPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHH ISl PEIICHUSI BOIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHBHOTO HETPUSATHS IEHCTBHUMA, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOTHON cpee,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHUECKHUE MOCIEACTBUS MpPEeaTPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHS PAa3BUTOTO HKOJOTHYECKOTO MBINUICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATETLHOCTH  DKOJIOTUYECKONW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbLHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUS CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
palMoOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEAICTaBICHHS 00 OKpYKaroIleM



MHUPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO00M 3HAYMMOCTH XHWMHUH ISl COBPEMEHHOW LMBWIM3ALUU: B €&
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXKHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH I100aIbHBIX POOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHH MEIHMIIMHBL,
00eCIeYeHN! YCIIOBHH YCIIEIIHOTO TPY/Aa U SKOJOTHYECKH KOM(BOPTHOM KU3HU KAXKJIOTO YJIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHMMaHMs CYIIHOCTH METONOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIB30BAaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSACHEHMS SIBICHHH OKPYXKAIOIIETO0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELICHUs IpobieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3IM4HbIX cdepax mnpodeccuoHaTIbHON
JESATEIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOGHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXIUCIUIIINHAPHBIE
(MexmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECcC, CUCTEMA, Hay4HbIN (akT, NPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII01eHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHbIE  y4yeOHble  JIeHCTBHSA (mo3HaBaTeNbHbIE, KOMMYHHMKaTUBHBIE,
perynsTuBHblE), oOecreunBarouie (GOopMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJarouXcs;

CHOCOOHOCTh  OOYYaloOLIUMXCsS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON IPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU €W CTBUSMHU.

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIIMMU:

1) 6a3oBbIe JJOrMUYECKHUE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIN JAEATEIbHOCTH, 3ajaBasi INapamMeTpbl U KPUTEPUM MX JOCTUKEHMUS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISIMU;

HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMW NPHUEMBI JIOTHYECKOTO MBILIUICHHUS — BBIICNATH
XapakTepHble NPU3HAKK TIOHATHMM W yCTaHaBIMBAaThb UX B3alMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MMOHATUSA Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUI;



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

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIE, JAE€IyKTHUBHBIE, I10 AaHAJOTHUH),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBbIX SBJICHUAX, (OPMYIUPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — HpU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, PUMEHATb HA3BaHHbIE MOJEJbHbIE MPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBble HCCJIE0BATEIbLCKHE IeHCTBU:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MI03HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIEHO C(hOpMYyTUPOBAaHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBEI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEICHHMS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAAaTh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpoBaTh OOOOLIEHUS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEHICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcbl HWHTepHera),
AQHAIN3UPOBATh HH(GOPMALIMIO PpA3JIWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynHupoBaTh 3ampOoChl M TMPUMEHSATh pazIMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uH(popMalni, He0OXO0AUMOM /17151 BBITIOJIHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

IpUOOpETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (GOpMY HpeAcTaBieHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIONIb30BAaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHSATh MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTW4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIECTBY 00CYKAaeMOM TeMbl B X0/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C Ipe3eHTalleil pe3yabTaToB MO3HABATEIbHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3zanuyu y4eOHOro MpoekTa M (OPMYyJIHMPOBATh BBIBOJBI MO PE3yNbTaTaM IPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJITHBHBIMU A€HCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIBHYIO JEATEIbHOCTb,
ompezenss e€ UeNU U 3a/layd, KOHTPOJUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeJlaraeMblil alrOpuT™M JEHCTBUN MPU BBHINOJHEHUN Y4E€OHBIX M MCCIEIOBATENbCKUX 3ajad,
BEIOMpaTh HanOomee YP(HEKTUBHBIN CIIOCOO WX PEIICHUS ¢ yY4ETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKLIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JEATEJHbHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJM XWMHUU B IO3HAHWUU SIBJICHUU TPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHMHWYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJArAOIINE
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
3IEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJISIpHBIA OOBEM, YIJIEPOIHBIM  CKEJeT,
GyHKUMOHATBHAS TPYINa, PaJuKaid, W30MEpHsi, U30MEpPbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllhue B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTA U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCTOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JEeSATENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHBIC MPU3HAKK MOHSATHH, YCTAaHABIMBATh
WX B3aMMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TTOHSATHS MPU OMTMCAaHUHU COCTaBa, CTPOCHUS 1
MpPEBPAICHUI OPraHUYECKUX COCTUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAMIEHHON) (GOPMYIJT OpTaHUYECKUX BEIIECTB
¥ YpaBHEHUU XMMHYECKUX PEaKIUi, U3rOTABIMBATH MOJCIH MOJIEKYJ OPTAaHHMYECKUX BEIIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENEIEHHOMY KJIACCy/TpYIIe COSTUHEHUN
(YrJIieBolopoabl, KHCIOPOJ W a30TCOJAEpXAIIHEe COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil HomeHknatype (IUPAC), a takxke
MPUBOJUTh TPUBUAIBHBIE HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIIECTB (ITUIJICH, MPOIMHJIEH,
aleTUJICH, JSTUJICHTJIMKONb, TIUIEPHH, (EHOJ, (DOopMaNbAETHI, aleTaTbJICTHA, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCIJIOTa, OJEMHOBAsI KUCIIOTa, CTEAPUHOBAsT KUCIIOTa, TIIFOK03a, (hPyKTO3a,
KpaxmaJl, LeJITI0103a, TJIULHH);



C(OPMHUPOBAHHOCTb YMEHHUS ONPEAEIATh BHUAbl XUMHYECKOM CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemecTB A. M. byrnepoBa a1 00bsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaThb COCTaB, CTPOEHHE, (HU3MUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTABUTENICH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLECTB
(MeTaH, 3TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsoul,
METaHOJI, 3TaHOJI, STWIECHIJIHNKOJb, TIULEPUH, (EHOI, aleTalbJeru/l, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaThb WCTOYHHUKH YTJIEBOJOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NIEpPepabOTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCIEHHUS [0 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM NPOAYKTa PEAKIMU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOIYKTOB PEaKlun);

c(hOopMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUM IIPU M3YYEHUM BEIIECTB M XHUMUYECKUX SIBJICHUMU
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBS3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MpaBUiIa MOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TaK)Ke MTPaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMNOJHATE XUMHUYECKUN SKCHEPHUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJYYEHHE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JACHaTypauus OelKoB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu ¢ BEIEeCTBaMU U JIaDOpaTOPHBIM 00OpYIOBAHUEM, IPEJCTABISATh PE3YyIbTaThl
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMynHpOBaThH BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETHHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs M
OKpYXKarolled MpUPOIHON cpesbl, 0CO3HaBaTh OMACHOCTh BO3/CHCTBHS Ha >KMBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/JIK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIIECHUSI UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
4eJI0BEKa;

JUIsl 00y4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHMUIA;

JUIs CeNbIX M cAa0OBHIAMIMX OOy4aroIUXCs: YMEHHE MHCIONIb30BaTh pelibeHO-
TOUYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHudecKas XUMHD»
OTPAXKAIOT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HpPUPOAbI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON Cpene;

BIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MNOHATUS (XUMHYECKUHN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AJEKTPOHHBIE OpPOUTATIU AaTOMOB, UOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAJUINYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT  PEIIETKA, TUIIBI XMMHYECKHX  peakUud, pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, IEKTPOIUTUYECKAs JHCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOM  pEaKIMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JIEKTPOJIMTUYECKON aucconManuy, nepuonumdeckuil 3akoH [J[. M. MenneneeBa, 3akoH
COXPaHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHUs DHEPIHU NPU XMMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMS,
JeXallue B OCHOBE ITIOHMMAaHHs IPUYMHHOCTH M CHCTEMHOCTH XHMHWYECKUX SIBJICHHM,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U O€3011aCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHUYECKUX BEILECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATUSA IPU ONKMCAHWM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
dopMyn BEIIECTB W YypPaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMs OTJEJIbHBIX HEOPTaHWYECKUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HETrall€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCIICHNUS XUMHUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IMYHOIO COCTaBa, BUJ XMMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJINYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHAas, MOJIEKYJApHas, MOHHAas, METalJMuYecKas), XapakTep Cpelbl B BOJHBIX
pPacTBOpaxX HEOPraHWYECKUX COETUHEHU;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHMYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIe BEIIEeCTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacCKpbhIBaTh CMBICT TMepuogudeckoro 3akoHa J[. M.
MenneneeBa U JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepuonos Ileproanyeckoit CucTeMbl XUMHUYECKUX 371eMeHToB /1. U.
MenneneeBa, HCHOIb3ys MOHATHUS «S-, P-, d-DIEKTPOHHBIE OpPOUTAINY, «IHEPreTUUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COCIMHEHUH 110 nepuoaam U rpynnam [lepuoandeckoil cucTeMbl XUMHAYECKUX di1eMeHToB /. M.
Menneneena;



c(hOpMUPOBAHHOCTh YMEHHUM XapakTepU30BaTh (OMHUCHIBATH) OOIIHME XUMHYECKHE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, IOATBEPXKIATh CYILECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromMx BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuu,
U3MEHEHUIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUi pa3IUYHbIX THUIIOB, MOJHbIE
U COKpalEHHbIE YPaBHEHUS pEaklUii MOHHOIO OOMEHa, YUUTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c()OPMUPOBAHHOCTh YMEHUW TPOBOAMTH PEAKIUH, TMOATBEPKIAOIINE KAuyeCTBECHHBIN
COCTaB pAa3MYHBIX HEOPraHUYECKUX BEIIECTB, pACHO3HaBaTh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEACTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ITUX peaKLuil;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTb XHUMHUYECKHE IIPOLECCHI, JIEKalIUe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUs CEPHOM KHUCIOTHI, aMMHaKa, a Takke cHOPMUPOBAHHOCTH
MpeJCTaBlIeHUd 00 OOIMX HAyYHBIX MPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJIUTH BBIYUCIICHHUS C WCIIOJIB30BAHUEM TOHSTHS
«MaccoBasi JIONs BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B MPU XHUMHUYECKUX
peaKIusax, Macchl BEIIeCTBAa WM 00BbEMa ra30oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BELIECTB, TEIJIOBOro 3(dekra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYNOi U
1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKE MpaBUiia OOpaIlleHus C BEIECTBAaMH B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJHATH XUMHUYECKUNW SKCIEPUMEHT
(paznmokeHue TEpOKCHIa BOJOPOAA B NPUCYTCTBHHM KaTallu3aTopa, OMpEIeNieHue CpeJlbl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOTO UHAMKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OoOMEeHa, KaueCTBEHHbIE peakluy Ha
cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amady mo temaM «Mertamne»y U «Hemeramibpl») B COOTBETCTBHH C MpaBHWJIAMU TEXHUKH
0e30MacHOCTH MU 0OpaIlIeHUH C BELIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHHEM, MPEACTABIATh
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIHX
peaxkuuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MONy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBa MAacCOBOW KOMMYHHKAIuH, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOIaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM MEATENHHOCTH B IEISIX COXPAHEHHs] CBOErO 3/I0POBbI U
OKpYKarolllel NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI



OIpeNIeNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens [TIK, noscHaTe Ha npumepax crnocoObt
YMEHBILIEHUS U IPEAOTBPALECHUS UX BPEIHOIO BO3ACUCTBUS HA OPTraHU3M YEJIOBEKA;

JUlsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUId  CcleNbIX M cAa0OBUIAIMIMX OOyYaroIUXCs: YMEHHME MHCIOJb30BaTh pelibe(HO-
TOUYCUHYIO cucTeMy oO0o3HaueHuit JI. bpailist 11 3anucu XuMu4ecKux GopMyIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
Ne ni/m HanmeHnoBaHue pa3aeioB 4 TeM IPOrpaMMbl KoanuyectBo  JiekTpoHHbIe (1U(pPOBBIE)
4acoB o0pa3oBaTe/ibHbIE PECYPChI
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
1.1 IIpeamer opranndeckoilt Xumuu. Teopust CTpOEHUSI OPraHUYECKUX 3 bubmumoreka [IOK
coenquHenuii A. M. byrneposa https://m.edsoo.ru/d69df650
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIe yriieBOAOPOAbI — aJKaHbI 2 bu6mmoreka [IOK
https://m.edsoo.ru/d69df650
2.2 HenpenenbHbie yrineBoaopoabl: ajJKeHbl, aIKaAUEHbI, aJIKUHbI 6 bu6mmoreka [IOK
https://m.edsoo.ru/d69df650
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 bubnuotexa [JOK
https://m.edsoo.ru/d69df650
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U UX IepepadoTKa 3 bubnnorexka [JOK
https://m.edsoo.ru/d69df650
Uroro no pazgeny 13
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. ®enon 3 bubnmoreka [JOK
https://m.edsoo.ru/d69df650
32 Anbnerunsl. Kap6oHnoBsie KUCTOThI. CroxkHBIE 3(DUPHI 7 bub6nuorexa [IOK

https://m.edsoo.ru/d69df650




3.3 VriieBoanl 3 bu6mmoreka [IOK
https://m.edsoo.ru/d69df650
Uroro no pazgeny 13
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHUus
4.1 AmuHBbI. AMMHOKHUCIOTHL. benku 3 bu6mmoreka [IOK
https://m.eds00.ru/d69df650
Hroro no pazneny 3
Paspnen S. BeicokomoJieKy/IsipHbIe COeIUHEHUS
5.1 IInacrmaccel. Kayuyku. Boigokna 2 bubnuoreka [IOK
https://m.eds00.ru/d69df650
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

HaumenoBanue pa3xejioB 1 TEM

JyiekTpoHHBbIEe (U(POBBIE) 00pa3oBaTeIbHbIE

Ne ni/m KounyecTBo 4yacoB
NPOrpamMmbl pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuil 3akoH bubnmoreka [{OK https://m.edsoo.ru/2dd5724
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 bubnuoreka L{OK https://m.edsoo.ru/2dd5724
' BEIIECTB
13 XUMHYECKHe PeaKITuH 6 bubmuoreka [{OK https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 13
Pasznen 2. Heopranuueckasi Xxummusi
21 MeTais! 6 bubmuoteka [{OK https://m.edsoo.ru/2dd57f24
29 HeMeTasmis: 9 bubmuoteka [{OK https://m.edsoo.ru/2dd57f24
53 CBs13b HEOPraHUYECKUX U OPTAHNUYECKUX ’ bubnuoteka [{OK https://m.edsoo.ru/2dd57f24
' BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUA U )KU3Hb 4 bubnuoteka [{OK https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMBbI CpeIHero o01ero odpa3oBanus

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

ChopmupoBaHHOCT, ~ TPEACTABICHUH O  XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUI
OpUpoAbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYJIbTYpPbl JIMYHOCTH, €&
(YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOAMMOW ISl PEIICHUS MPAKTHYSCKUX
3aJa4 M SKOJOTMYECKH OOOCHOBAaHHOTO OTHONICHHS K CBOEMY 3J0POBBIO U

MIPUPOHOM cpesie

1.2

Bnanenue cucTeMou XUMHUYECKUX 3HAHHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIme HOHSITHS (Mouekyia, BaJICHTHOCTD,
EKTPOOTPHULIATEIBHOCTD, CTEIEHb OKHUCICHHMS, XUMHUYECKas CBS3b, MOJIb,
MOJISIpHAs Macca, MOJSIPHBIA OO0BEM, YrIIEpOIHBIN CKeleT, (QYHKIMOHAIbHAS
IpyIIa, paJuKal, HW30MEpPHUs, H30MEPbI, TOMOJIOTMYECKUH psii, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJA- M a30TCOJEepKallie COeAMHEHUs, OUOIOTHYECKU
aKTHBHbIE BellecTBa (YIJIEBOJBI, JKHUPBI, O€JIKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS); TEOPUU U 3aKOHbI
(Teopusi XMMHYECKOIO CTpOeHHUs opranuyeckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMUECKHUI A3bIK XUMHUH, (DAKTOIOTHYECKHE CBEACHHUS O
CBOWCTBAX, COCTaBe, MOJIyYeHHUH U O€30MacCHOM HCIOJIb30BAaHUU Ba)KHEHIINX
HEOPraHMYECKUX UM OpPraHMYecKMX BELIECTB B OBITY U MpaKTHYECKOU

JACATCIIBHOCTH YCJIOBCKA

1.3

1.4

ChopMHpOBaHHOCTh yYMEHHUW BBISBISATH XapaKTEpHbIE MPU3HAKU MOHSITUM,
YCTaHABIUBAaTh MX B3aWMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOLIME IOHATHS

IIpH OIIMCaHUU COCTaBa, CTPOCHU U HpCBpaH_IeHI/II\/'I OpTraHU4YCCKUX COE€IUHEHUI

c(OPMHPOBAHHOCTh YMEHUH HCMOIb30BaTh XHMHUYECKYI0 CHUMBOJHKY JUIS
COCTABIICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON)
(GbopMyll OpraHMYecKuX BEIIECTB M YpPaBHEHUH XUMHUYECKHUX PpEeaKIIHi,
M3TOTABIIMBATh MOJIETN MOJIEKYJl OPraHMYECKUX BEHIECTB JUIsl MILTIOCTPALUU UX

XUMHYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHUS

1.5

ChopMHUpOBAaHHOCT, yYMEHHWH YyCTaHABIMBATh NPHHAIICKHOCTh H3YICHHBIX
OpPraHMYECKUX BEILIECTB [0 UX COCTaBY M CTPOCHHUIO K ONPEACIEHHOMY Kiaccy
(rpynne) coeauHeHUH  (YIJIEBOAOPOIBI, KHUCIOPOJI M  a30TCOAEpIKalue

COCAUHCHNS, BBICOKOMOJICKYJIAPHBIC COG,I[I/IHGHI/IH), JaBaTb MM Ha3BaHHA I10




L.5

1.6

2.1

2.2

2.3

cucremarnyeckoir HomeHknarype (IUPAC)

ChopMupoBaHHOCTh yMEHHUS ONPEAENATh BUABl XHMHUYECKOM CBS3U B

OpPraHMYECKUX COECAUHEHUAX (OJUHAPHBIE U KPATHBIE)

ChopMupoBaHHOCTE yMEHUS TPHUMEHSATH: TIOJOKEHUS TEOPHUH CTPOCHUS
opranuueckux BemiectB A.M. bytnepoBa s 0OBSCHEHUS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHMS; 3aKOH COXPAHEHUS MacChbl

BEILIECTB

yFJ'ICBO,I[OpOI[BI. KHCJ’IOpOI[COI[Gp)KaI_HI/IC U a30TCOACPpIKAIINEC OPraHUuYCCKUE

COCUHECHUS. BI)ICOKOMOJ'IGKYJ'IS[pHBIe COCOAUHCHUA

ChopmupoBaHHOCTh YMEHMI MPUBOJIUTH TPUBHAJIbHBIC HA3BAHMS OTAEIHHBIX
OpPraHMYECKUX BEIIECTB (STHJICH, MPOMHIEH, aleTWICH, OSTUJICHIIUKOIb,
rmnepuH, (QeHon, QopMalbIeru, aneTalbIeTu]l, MypaBbHHAs KHCIIOTA,
YKCYCHasi KHMCJIOTA, OJIEMHOBAas KHUCJIOTA, CTEapUHOBAas KHCIOTA, IJIFOKO34,

bpyKTO3a, Kpaxmal, eJUII0JI03a, TIUIIIH)

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NUECKUE
U XUMHYECKHE CBOMCTBA THUIMYHBIX IIPEJICTABUTEIICH pa3IUYHBIX KJIaCCOB
OpraHWYEeCKUX BeIIeCTB (MeTaH, OJTaH, OJTWJIEH, MPOMMICH, AalleTHJICH,
OyraaueH-1,3, metmnOyranueH-1,3, 6€H307, METaHOJ, dTAHOJ, ITHIICHTIIUKOJIb,
TIULepyuH, GeHON, aleTalbIeru/l, MypaBbUHAs U YKCYCHasl KUCIOTHI, TIIOK03a,
Kpaxmall, [eJUTI0I03a, aMHHOYKCYCHasl KHCTI0Ta)

ChopmupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY
TUMIMYHBIMU TPEJICTABUTENSAMU PA3IUYHBIX KJIACCOB OPraHMUYECKHUX BEIIECTB

YpaBHCHUAMU COOTBCTCTBYIOIIUX XHUMHUUYCCKHX peaKuHﬁ C HCIIOJBb30BaHHUEM

CTPYKTYPHBIX (OpMyIT
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3.1

3.2

ChopMHupoBaHHOCTE YMEHHS XapaKTEPU30BaTh MCTOYHHKHU YTIICBOJIOPOIHOTO
Coipbsi (HEdTh, TPUPOIHBIA Ta3, Yroib), CIOCOOBI HX MEpPepadOTKH U

MPaKTUYECKOE MPUMEHEHHUE MPOAYKTOB MepepadboTKu
XUMUS U )KU3Hb. PacuéThbl

ChopMupoBaHHOCTh yMEHUI BIaJeTh CHUCTEMOM 3HAaHMH 00 OCHOBHBIX
METOJIaX HaAYYHOT'O MTO3HAHUS, UCTIOIb3YEMbIX B XUMHUHU MIPH U3yYEHUU BEIIECTB
U XUMHYECKMX  SBJIEHUM (HaOmiofieHHWe, U3MEpeHHe, SKCIIEPUMEHT,
MOJIETUPOBAHUE), UCIOJIb30BaTh CHCTEMHBIE XUMHYECKME 3HaHUA I
NPUHATHS PEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYallUAX, CBSI3aHHBIX C

BCIICCTBAMHA U UX IIPUMCEHCHUCM
CdopmupoBaHHOCT, yMEHHI COOMIOATH MpaBUIa MOJB30BAHUS XUMHUYECKOM
mocy/iol 1 1abopaTopHBIM O0OpPYZOBaHUEM, a Tak)Ke IMpaBuja oOparieHus ¢

BCIIECCTBaAMU B COOTBETCTBHUH C HUHCTPYKIOHUAMHA 1o BBITTOJIHCHHIO




33

34

HaGOpaTOpHBIX XUMHUYCCKHUX OIIBITOB

ChopMupoBaHHOCTh YMEHHMM IUIAHUPOBATH U BBHINOJHATH XUMHUYECKUN
SKCIIEPUMEHT (MpEeBpallleHUus OPraHMYeCKUX BEIIECTB IpU HArPEBaHMH,
[IOJIyYEHUE HTUJIEHA M M3YyYEHHE €ro CBOMCTB, KAa4ECTBEHHBIE pEaKLUU
OpPraHMYECKUX BEIIECTB, JCHATypalus OEIKOB IMpU HArPeBaHHUM, LIBETHbHIC
peakiuu OEIKOB) B COOTBETCTBUU C MpaBUIIAMH TEXHUKU O€30MAaCHOCTH IPH
OOpalleHnu C BEIIeCTBAaMH U JIAOOPaTOPHBIM 00O0PYAOBAaHHEM; HPEACTABIATH
pe3yabTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil U (GOpMyIupOBaTh BBIBOJBI Ha OCHOBE 3THUX

pE3yNIbTaTOB

ChopMupOBaHHOCTb yMEHUIl HPOBOJUTH BBIYMCIEHUS IO XHUMHYECKUM
ypaBHEHHIM (Macchbl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WIIH MPOIYKTa
peaKkuyu 1O HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OIHOTO M3 HCXOIHBIX

BEIIECTB WU MPOAYKTOB PEAKIIHH )

3.5

3.6

CpopMUpPOBAaHHOCT, YMEHHMM KPUTHUYECKH AaHAIMU3UPOBATH XUMUUYECKYIO
nH(pOpMaLINIO, TOIYy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeicTBa MacCOBOM

unpopmanuu, cetb UHTEpHET U Apyrue)

CbhopMHupOBaHHOCT, ~ yMEHHMH  cOONIOJAaTh  MpaBWiIa  HKOJOTHYECKU
11eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOW AEATENBHOCTH B LEIAX
COXPaHEHUsI CBOETO 3/I0POBBSI M OKPY)KaIOIIEH IPUPOIHON Cpebl, 0CO3HABATh
OIAaCHOCTH BO3JICHCTBUSI Ha JKUBBIE OPTaHU3MBI ONPENENEHHBIX OPraHUYECKUX
BEIIeCTB, MOHMMass cMmbicn mokasatens [IJJK (mpenmemsHO momycTUMOit

KOHILIEHTpAlluu), TOACHATh Ha TMpPUMEpax CHOCOObl  yYMEHbIIEHUS U

MPEIOTBPALLEHUS UX BPEIHOTO BO3JAEHCTBHS Ha OpraHU3M YeJI0BeKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus

1

TeopeTnyueckre OCHOBBI XMMHUHU

1.1

Bnanenve cucremMoil XUMUYECKUX 3HAHUM, KOTOpas BKIFOYAET: OCHOBOIOJIATAOIIINE
MOHATHUSL (XMMHUYECKUN DJIEMEHT, aToM, JJeKTpOHHas 000Jiouka aroma, s-, p-, d-
AJIEKTPOHHBIE opbutanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
E)JIGKTpOOTpI/IHaTeJ'II)HOCTB, CTCTICHb OKHMCJICHHUA, XUMHNYCCKasl CBA3b, MOJIb, MOJ'ISIpHaSI
Macca, MOJISIpHBIA 00bEM, KpHCTAIIIMUECKasi penI€Tka, TUIbl XUMHUUECKUX PeaKkIui
(OKHCIIUTENEHO-BOCCTAHOBHUTEIBHEIE, K30- M YHIOTEPMHUUECKUE, PEAKIINA HOHHOTO
oOMeHa),  pacTBOp,  OJNEKTPOJMTHI,  HEIIEKTPOIUTHI,  DIEKTPOIUTUYECKAs

Jaucconuanus, OKHCIUTEIIb, BOCCTAHOBHUTCIIb, CKOPOCTH XHUMHYECKOM pCaKkuunu,




XMMHMUYECKOE pABHOBECHUE); TEOPUU U 3aKOHBI (TEOpHsl DIEKTPOJIMTHYECKOU
mucconnanmu, Ilepmonmyeckunn 3axkon .M. MenneneeBa, 3aKOH COXPaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHUMHHM, (DAKTOJIOTHYECKHUE
CBEJICHHs O CBOMICTBaX, COCTaBe, MOJYYEHMH U O€30IaCHOM HCIIOJIb30BAHUM
BayKHEHIITHX HCOPraHN4YCCKUX BCIICCTB B 6BITy u HpaKTPI‘{eCKOfI ACATCIIBHOCTH

YCJIOBCKA

1.2

1.3

CdopMUpOBaHHOCTh YMEHUU BBISBIATh XapaKTEPHBIC MPU3HAKK U B3aUMOCBS3b
W3YyYCHHBIX TMOHATUW, MPUMEHATh COOTBETCTBYIOIIME ITOHATHS IPU OINMCAHUU
CTPOEHHSI U CBOMCTB HEOPraHMYECKHUX BEIIECTB M UX IPEBPALICHUMN; BBISABIATH
B3aUMOCBSI3b XMMHMYECKUX 3HAHUU C MOHATHUAMHM WU MPEACTABICHUSIMHU JPYTHUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCTOB

BHaIleHI/IC OCHOBHBIMH MCTOJAMH HAYYHOI'0 IO3HAHUA BCIICCTB M XHUMHUUCCKHX

SIBIICHUH (HAOIIOICHHUE, U3MEPECHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE)

1.4

1.5

ChopMUPOBAaHHOCTh YMCHHH ONPEICISITh BAJCHTHOCTh W CTCICHb OKHUCIICHUS
XAMHYECKHUX 3JIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJICHTHAs, HOHHAs, METAJJIMYECKasi, BOJOPO/IHASI) B COCIUHEHUSX, THUII
KPUCTAJIMYECKON PEHIETKH KOHKPETHOTO BeIleCcTBa (aTOMHas, MOJIEKYJIsipHas,

HMOHHAs, METaJUTMICCKasl)

ChopMupoBaHHOCTH YMEHUH ONpEAETATh XapakTep Cpelbl B BOJHBIX PAacTBOpax

HEOPraHWYECKUX COECIUHEHUI

1.6

1.7

1.8

1.9

1.10

ChopMHUpPOBAaHHOCT, YMEHHUS KJIACCU(UIIMPOBATH XHUMHUYECKHE PEAKIUU IO
pa3IUYHBIM TMpU3HAKaM (YUCIY U COCTaBY PEArupyloluX BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHEHUIO CTETNeHEW OKHCIEHUS SJIEMEHTOB, 00paTUMOCTH

pCaKknunu, y4aCTHuro KaTaJ'II/I3aTOpa)

CdopMUpOBaHHOCTh YMEHHI COCTABIATH YPaBHEHHS PEaKIUi pa3iHMuHBIX TUIIOB,
MOJTHBIE ¥ COKpalIEHHbIE ypaBHEHUS peakluid HOHHOTO OOMEHa, YYHUTHIBas
YCJIOBUS, PU KOTOPBIX ATU PEAKIIUU UIYT 10 KOHIIA

ChopMHpPOBAaHHOCT, ~ YMEHHMM  TPOBOJUTH  PEAKIUH,  IOATBEPIKIAIOIINE
KAQ4eCTBEHHBIM COCTaB pA3JUYHBIX HEOPraHMYECKUX BEIIECTB, pPaclIO3HABaTh
ONBITHBIM ITYTEM HMOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILECTB

CopMUpOBaHHOCTH ~ yYMEHHUNM  pacKpbiBaTh  CYHNIHOCTh  OKHUCIHUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIIMN MMOCPEICTBOM COCTABJICHHsSI DJIEKTPOHHOTO OasiaHca
ATHUX pEaKIUui

ChopMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOU

peaKuu OT Pa3InYHBIX PaKTOPOB

1.11

CdopmMupoBaHHOCTh YMEHUIl OOBSACHATH XapakTep CMELIECHUS XHUMHUYECKOTO




2.1

paBHOBECHSI B 3aBUCIMOCTH OT BHelTHero Bo3jaeilictBus (mpuniuin Jle [larense)
OO0m1as 1 HeOpraHu4eckas XuMus

CdopmMupoBaHHOCTh YMEHHI pacKpbiBaTh cMbich llepuoamueckoro 3akona J[.U.
MenzeneeBa U 1EMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIbHYIO U

MPOrHOCTUYECKYIO (PYHKIIMU

22

CdopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOSHUE aTOMOB
XUMHUYECKHX 37eMeHToB 1—4 mepuonos Ilepumoguueckoil cUCTEMbl XUMHUYECKHX
anementoB JI.MI. MenzeneeBa, UCHONB3YyS MOHSATHS «S-, p-, d-DIEKTPOHHBIE
OpOUTANINY, «IHEPTETUYCCKUE YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX 3JEMEHTOB M WX COCIMHEHHUM MO MEepuojaM M Tpynnam

[lepuoauueckoit cucrembl xumMuieckux saeMenToB J[.M. Menaeneesa

23

ChopMupoBaHHOCTH YMEHHI XapaKTepPH30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE
CBOWMCTBA HEOPraHMYECKHMX BELIECTB PpA3JIMYHBIX KJIACCOB, IOATBEPKIATh
CYLIECTBOBAaHME T'€HETHUYECKOW CBSI3U MEXIY HEOPraHMYECKHMMH BELIECTBAMU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ
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2.5

CdopMUpOBaHHOCTh YMEHU YCTAHABIMBATH MPUHAIICKHOCTH HEOPTaHUICCKHX
BELIECTB 10 UX COCTaBY K ONpPEeIEHHOMY Kjaccy (TpyIle) COeAMHEHUH (IpOCThIe
BEIIIECTBA — METAJUIbl U HEMETaJlJIbl, OKCUJIbl, OCHOBAHUS, KHCIOThI, aM(pOTEpHBIE

TUAPOKCUBI, COJ'II/I)

ChopMupoBaHHOCT YMEHUH HCIONB30BaTh XMMUYECKYI0 CHMBOJIUKY JUIs
cocTaBlieHUs (QOpMyJ BEIIeCTB M  YpaBHEHMM XMMHYECKHX  peakiuil,
cucremarnueckyro HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOpPraHMYECKUX BEIeCTB (YrapHbli Tra3, YIJIEKMCIBIM ra3, aMMHaK, raméHas

HN3BCCTh, Heraum€Has H3BECTh, INThECBAA COAa, TUPUT U HPYTI/IG)

2.6

CdopMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XMMHUECKUE
CBOMCTBA HEOPraHMYECKUX BEUIECTB pPa3jIMYHBIX KJIACCOB, MOATBEPKIATH
CYyIIIECTBOBAaHUE TEHETHUYECKOU CBSI3M MEXJYy HEOPTraHWYECKUMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUUYCCKHUX peaKHI/Iﬁ

2.7

CdopMupoBaHHOCTh  YMEHMI  IUIAaHUPOBATh W BBIIOJHATH  XMMHYECKUMN
9KCHEPUMEHT (Pa3IoKEHHE MEPOKCHa BOJIOpOJa B NMPUCYTCTBUU KaTaln3aTopa,
ONpEACIEHUE CpeAbl pPACTBOPOB BEUIECTB C IOMOIIBI0  YHHMBEPCAIBHOIO
UH/IMKATOpa, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakiuy,
peakuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyiabdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHS, PELIeHHE SKCIEePHMEHTANbHBIX 3a/1ad 10
TemMaM «Mertamib» U «HemeTaminsl») B COOTBETCTBMM C IpaBWJIAMU TEXHUKU
0€30MaCHOCTH IpU OOpAaIlleHUH C BELIECTBAMH U JIAOOPATOPHBIM 000PYAOBAaHHEM;
NPEACTaBIATh PEe3yJabTaTbl XHMHUYECKOTO J3KCIepUMEHTa B (opMe 3amucu

YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUl U (OpMYyIUPOBATH BBHIBOABI Ha OCHOBE




2.8

9TUX PC3YJILTATOB

CdopmMupoBaHHOCTh YMEHHM COOJIOaTh MpaBUjia IOJIb30BAHUS XUMHUYECKOU
nocynoi M nabopaTOpHBIM 00OpyIOBaHHMEM, a TaKKe IMpaBHiia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX

XUMHNYCCKHUX OIIBITOB

29

ChopMupoOBaHHOCTh YMEHHI XapaKTEPHU30BAaTh XUMUYECKUE TPOIIECCHI, JICXKAIIHE
B OCHOBE NPOMBIIIJICHHOTO IOJIyUYCHHsI CEPHOW KHCJIOTBHI, aMMHaKa, a TaKxke
c()OPMUPOBAHHOCTh TMPEACTABICHUN 00 OOmMWX HAaydyHbIX NPUHIHUINAX U

OKOJOTHYCCKHUX Hp06JIeMaX XUMHYCCKOI'O IMTPONU3BOACTBA

XUMHS U KU3Hb. PacuyéThl

3.1

CdopmMupoBaHHOCTH MpECTaBICHUI 0  XUMHYECKOM COCTaBJIAOLIEH
€CTeCTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI PUPOIBI,
B (OpPMHUpPOBAHWM MBIIUICHUS H KYJIbTYPHl JUYHOCTH, €€ (QYHKIIHMOHAIBHON
rPaMOTHOCTH, HEOOXOAMMOM AJIsl PEelIeHUs] MPAKTHUYECKHUX 3a7a4 U HKOJIOTHMUECKU

000CHOBAaHHOT'O OTHOUIICHUSI K CBOEMY 37I0POBbBIO U IIPHUPOJIHOM Cpejie

3.2

ChopMUpOBaHHOCTH  YMEHUH  KPUTHYECKH  AQHAIU3HPOBATh  XHUMHYECKYIO
uH(pOpMaIIMIO, TONyYaeMyl M3 Pa3HbIX MCTOYHHUKOB (CpElICTBA MAacCOBOM

KOMMYHHUKaIIH, ceTb IHTepHeT u apyrue)

3.3

CdopMHupoOBaHHOCTH YMEHHI coOmro1aTh MpaBHIIa AKOJIOTUYECKH
[[EIeCO00pa3HOr0 TMOBEACHHUS B OBITY M TPYIOBOW JEATEIHHOCTH B IMENSIX

COXPAHEHHUsI CBOETO 37J0POBbS U OKPYKAIOIIEH IPUPOTHOM CPEIbI

3.4

Oco3HaBaTh OIIACHOCTH BO3ACHUCTBUS Ha JKUBBIC OpTraHNU3MBbI OHpe,Z[eJ'IéHHLIX
BCIICCTB, IMOHHUMAA CMBICJI ITOKa3aTCIA HI[K, MOACHATL HaA HIpUMEpax CITIOCOOBI
YMCHBIICHUA W MNPEAOTBpaAlICHHUA WX BPCAHOIO BO3JCUCTBUS Ha OpraHusm

YCIO0BCKa

3.5

ChopMHUpPOBAaHHOCTH YMEHUHM TTPOBOIUTH BHIYUCIICHHS C UCIIOJIb30BAaHUEM TTOHSTHUS
«MaccoBasi JIOJS BENIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHWW Ta30B MpHU
XUMHYECKHX PEaKIMsIX, MacChl BElIeCTBA WM O0BbEMA Ta30oB MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce MM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKIUU
BEIIECTB, TEIUIOBOTO A(QeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUA DHEPIrUn




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
1

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

Hpez[MeT OpFaHH‘ICCKOﬁ XUMUH: €€ BO3HHUKHOBCHHUEC, PAa3sBUTUC W 3HAYCHUE B
IMOJIYYCHHH HOBBIX BCHICCTB M MaTCpUAIOB. TCOpI/IH CTPOCHHUA OPraHUYCCKHUX

coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS
CrpykTypHble (OpMYIBl OpPraHUYECKHX BeHIecTB. ['omoiorus, wu3zomepus.
XUMHYECKasl CBI3b B OpraHu4Y€CKUX COCAUHCHHAX — OJHMHAPHBIC W KPATHLIC

CBA3U. Hpe,Z[CTaBJ'IeHI/Ie (6] KJ'IaCCI/ICI)I/IKaI_II/II/I OpPraHn4eCKHuX BCHICCTB

1.3

Homenknarypa opraHMueckux COeAMHEHUH (CHCcTeMaTHdecKas) U TPUBHAJIbHBIC

Ha3BaHUS Ba)KHEHIIIMX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHM4YCCKHUX BCHICCTB

2.1

YTIeBo0pOAbI

AnKaHBI: COCTaB M CTPOCHHME, TI'OMOJIOTMYECKHH psa. Meran M d3TaH —
OpocTelIINe NpPeACTaBUTENN alKaHOB: (pU3MUECKHUe W XHMHUYECKHE CBONCTBA
(peakuuy 3aMellleHUss U TOpEHHs), HAXOXKJICHHE B MPHUPOJE, IOJyuYE€HUE U

IIPUMEHEHHE

22

2.3

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJIOTMYECKUM psiA. DTUIEH W NPONWIEH —
IpOCTEHIINE MPEeNCTaBUTENIN AJIKEHOB: (PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(peakMM THIPUPOBAHUS, TaJIOTEHUPOBAHUSA, TUApPATALUU, OKUCIECHUS H
HOJMMEPH3AIMN), TOJTyYeHHE U IPUMEHEHUE

Anxanuensl: Oyrtanuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaxHEHIIMe
XUMHUYECKHE CBOWCTBA (peakius nonuMepusanum). [loaydeHrne CHHTETHYECKOTo

KaydyKa W pEe3UHbI
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2.5

2.6

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTUUECKHUU psjl. ALETUIICH —
MPOCTEUININNA TPEJCTABUTENh aAJKUHOB: COCTaB, CTPOCHHUE, (U3MYECKUE U
XUMHYECKHE  CBOWCTBA  (peakUuMud  TUAPUPOBAHHUSA,  TAJIOTCHUPOBAHMS,
TUAPATALMH, TOPEHHUS ), TOJIyUEHUE U IPUMEHEHUE

Apensl. benzon: cocraB, crpoeHue, (U3NUECKME M XUMHYECKHE CBOMCTBa
(peakuu TajOreHUpPOBAHUS ¥ HUTPOBAHUS), TMOJYYCHHE W TPUMEHEHHE.
Tomyon: cocraB, cTpoeHue, (U3MUECKHE W XUMHUYECKHE CBOWCTBA (peakIuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJTYYCHHE W TpUMEHEHUe. TOKCHYHOCTH
apeHoB. ['eHeTnueckas CBsI3b MEXAY YIVIEBOJOPOJAMH, MPUHAISKAILUMHA K

Pa3InYHBIM KJ1aCcCaM

[Ipuponnble HCTOUHMKK yrieBoAopoAoB. IlpuponHelii Ta3 W HOMyTHBIE

HedTsaHble Ta3bl. HedTh u e€ npoucxoxaenue. CrnocoOsl nepepaboTku HeTH:




3.1

[IEPErOHKA, KPEKUHI (TEpMUYECKHUH, KaTaluTHUeCKHil), muposus. [IpoaykTsl
nepepadoTKy HEPTH, X IPUMEHEHNE B IIPOMBIIIEHHOCTH U B ObITY. KaMeHHbIH

yroJib U MPOIYKTHI €r0 nepepadoTKu
Kucnoponconep:xaiiue opranndeckiue coeIMHEHUs

[IpenenbHBIC OTHOATOMHBIE CIIUPTHI. METaHOJ M 3TAHOJ: CTPOCHHE, (PU3NUECKHE
M XUMHYECKHME  CBOMCTBA  (peakuuMud C  aKTHUBHBIMH  MeETaJlJIaMHU,
rajioreHOBOJIOPOJIaMU, TOpEHHE), MpPUMEHEHHE. BoAopoaHble CBSI3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JleMcTBHE MeTaHOJia U ATaHOJa Ha OPraHu3M YeJIOBEKa.
MHOTr0aTOMHBIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOCHUE, (GU3NIECKHUE U
XHMHYECKHE CBOWCTBAa (B3aMMOJICUCTBHE CO IICJIOYHBIMU  MeETajjlaMu,
KaueCTBEHHAs] PEaKIMs Ha MHOTOATOMHBIE CHUPTHI). JlelicTBHE HA OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC rIMOCPHHA U OTUJICHIJIMKOJIA
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@DeHo:  CTPOSHUE MOJIEKYNBI, (U3HYECKUEe W XUMHUYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dpenona

33

3.4

3.5

3.6

4.1

Anpaeruapl 1 KeToHbl. DOpMabIerul, aleTalbIerua: CTpoeHre, (GU3NIECKUe U
XUMHUYECKHE CBOMCTBA (PEaKIIMU OKUCICHUS W BOCCTAHOBJICHUS, KAUeCTBCHHBIC

peaKkIum), MoJy4yeHrue u MIpuMeHeHne

OnHOOCHOBHBIE IpeJiesibHble KapOOHOBbIE KUCIOTHI. MypaBbUHAs M YKCyCHas
KHCJIOTBI: CTPOCHHE, (PU3MUECKUE M XUMHUYECKHE CBOMCTBa (CBOWCTBA, 00IIME
JUIsL KJlacca KHCJIOT, peakuus 53TepuUuKaluu), MOJy4yeHHE U TNPUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KMCIOTHI KAaK MPEJICTABUTENIN BBICIIMX KapOOHOBBIX

KHCIOT. Mblia KaK COJIM BBICIIUX Kap60HOBLIX KHUCJIOT, UX MOIOIICC JIelcTBHUE

CrnoxHble 3pUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MAPOIN3 CIIOKHBIX
s¢upos. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonorudeckas poib
KUPOB

VYrneBoabl: cocTaB, Kiaccu(uKalus yrieBoaoB (MOHO-, M- U MOJIMCAXapUIbI).
I'moko3a — mpocTeiinii MOHOCaxapHa: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢u3nyeckne M XMMHYECKHE CBOICTBAa (B3aMMOJEHCTBME C THAPOKCHIOM
menu(Il), okucieHne  ammmauHbIM  pacTBOpoM  okcuua  cepebpa(l),
BOCCTAHOBJIEHHE, OpOYKEHUE TIIIOKO3bI), HAXOXKACHUE B MPHUPOJE, TPUMEHEHHE,
6uonornyeckas poib. Porocunte3. @pykros3a kak nzomep riaroko3sl. Kpaxman u
LEJUTI0JI03a KaK NPUpOJHbIE MosnMepbl. CTpoeHue Kpaxmana U LEJUTI0JIO03BI.
dusnueckue M XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPONU3, KadecTBEHHas

PEaKIIHs C HOJIOM)
A3oTconepkale OpraHn4eckiue CoeAMHEHUS

AMUHOKHCIOTH Kak aM(poTepHble opraHudeckue coeauHeHus. dusnueckue u

XUMUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha mpuMmepe riauiuHa). buomormdeckoe



3Ha4YeHHE aMUHOKHUCIOT. IlenTuanl

4.2

benkun Kkak mnpuUpomHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. [lepBuuHas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OenKkoB. XUMHUECKHE CBOMCTBAa OEIKOB:

TUApOIU3, ACHAaTypalrsd, KaHCCTBCHHBIC PEAKIIMU Ha Oenku

5.1

BBICOKOMOJ'IGKYJ'IHPHBIG COCAUHCHUA

OCHOBHBIC TIOHATUS XUMUH BBICOKOMOJICKYJIAPHbBIX COC,Z[HHCHPII’IZ MOHOMCD,
MoJIMMEp, CTPYKTYPHOC 3BC€HO, CTCIICHDb IMOJIMMEPHU3alUN, CpeaHssa
MOJICKYJIApHasd Macca. OcHOBHEIC MCTOAbI CHHTEC3a BbLICOKOMOJICKYJIAPHBIX

COGI[I/IHCHI/Iﬁ — noJiMepusalus U NOJIMKOHACHCAIUA

5.2

11 KJIACC

3KCHepI/IMeHTaHBHLIC MCTOAbl H3YUCHUSA BCHICCTB HU HUX HpeBpameHHﬁ:
O3HaKOMJICHHE C 06pa311aM1/1 MNpUpPpOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

IJ1aCTMacc, Kay4yKoB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pC3UHBI

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

1.4

1.5

XUMUYECKUN 3eMeHT. AToM. Sapo aroma, HU30TOINbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUIEeCKUE YPOBHH, IMMOAYPOBHH. ATOMHBIC OpOuTaNd, s-, p-,
d-snemenTbl. OCOOEHHOCTU paclpe/ieieHus] 3JIEKTPOHOB IO OpOuTalsiM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTypalus

aTOMOB

Ilepuognueckuii 3akoH U Ilepuoanueckas cucreMa XUMUYECKUX DIIEMEHTOB
J.U. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEMBbI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOCHMSI AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOWCTB XMMHMUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BELIECTB 110 IPyIIaM U

nepuoaam. 3Hauenue NEPUOANYCCKOr0 3aKOHAa B Pa3BUTHU HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XWMHUYECKOW CBS3U
(koBajieHTHAs HETOJSIpHAsT W TOJIApHAsi, MOHHAs, MeTajunueckas). oHsr:
KaTUOHBl M AaHUOHBI. MeXaHuW3Mbl 00pa3OBaHUsl KOBAJIEHTHOM XHMHUYECKOU

cBs13U (0OMEHHBIN M TOHOPHO-AaKUENTOPHBIH). BogopoaHas cBs3b
BanenTtHOoCTb. DnekTpooTpULIaTENbHOCTh. CTENEHb OKUCIIEHUS

BemectBa  MOJEKYJIpHOTO M HEMOJIEKYJSIDHOTO  CTPOEHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HNBI KPUCTALIMYECKUX  PEIIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA KPHUCTAUIMYECKOM PEIETKH.
IlonsaTne o mucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.

MaccoBas 1011 BellleCcTBa B pacTBoOpC




1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPraHN4YCCKUX BCIICCTB

1.7

1.8

Xumuueckass — peakius.  Knaccudukanus — XUMHYECKHX — PEaKIUid B
HEOPraHWYeCKOM W OpPraHM4ecKOM XHWMHHU. 3aKOH COXpPaHECHHS MaccChl
BEIIIECTB, 3aKOH COXPAHEHUsS M MPEBPAlICHUS SHEPrUM MPU XUMHYECKHUX

peaKimsx

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOparumbie peakiui. XUMHUYecKoe paBHOBecre. DakTOphl, BIUSIONIME Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnextponuTnyeckas auccouuanus. CuibHbIe U ciaadble 37eKTpoiuTsl. Cpena
BOJHBLIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJII:Haﬂ, miejao4Has. PeaKHI/II/I

HOHHOI'0 OOMEHa

1.11

2.1

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun
HeopraHquCKaﬂ XUMUA

Hemeramnbl.  Ilonoxenue HemeramwioB B Ilepuoamueckoil cucreme
xumuyeckux anemeHToB J[.M. MeHeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnueckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIMS HEMETAJUIOB (HA MpUMepe

KHCIIOpoJia, cephl, hocdopa u yriepoza)
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2.3

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajOreHOB, CEphbl, a30Ta,
¢dochopa, yrimepoga U KpeMHHMs) M HMX COCIUHEHMH (OKCHJIOB,
KHUCJIOPOACOAEPKAIIMX KHCIOT, BOAOPOAHBIX coeauHeHuit). IlpumeHeHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

Meramuel. [lonoxenue MeramnoB B Ilepuoandeckoil cucreMe XMMHYECKHX
anemenTtoB JI.UM. MenneneeBa. OCOOEHHOCTH CTPOEHUSI BJIEKTPOHHBIX
o0onouek atomMoB MeTauioB. OOmue ¢U3NUECKUe CBOWCTBA METAJUIOB.

CraBbl METAILIIOB. 9HeKTp0XHMH‘IeCKHﬁ pAax HaprI)I(eHI/Iﬁ MCTAJlJIOB
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2.5

XUMUYECKHE CBOMCTBA BaXKHEHIIMX METANIOB (HATPWM, Kaluuid, KalblIUH,
Mar"uii, aJlOMUHUHN, [IMHK, XpOM, Kelle30, Mellb) U uX coenuHeHuit. OOurme
CrocoOBI MOMyYeHUst MeTaJIoB. [I[puMeHeHe METaIIIOB B OBITY M TEXHHUKE

I'enernueckass CBsI3b HEOPraHUYECKUX BELIECTB, IPUHAMIEKAIUX K

Pa3IMYHBIM Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumMum B obecrieyeHUH HKOJIOTMYECKOM, SHEPreTUYecKOW M MUILEBOM
0€30MacHOCTH, pa3BUTHM MeAULIMHBL. [loHSATHE O Hay4yHBIX MeETo/ax

IIO3HaHUsA BCIICCTB U XUMHUYCCKHUX pCaKHI/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAayYYHBIX NPUHIUIIAX  [MPOMBINIJICHHOTO
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IMOJIYYCHU A BaXKHEHUIIHX BemiecTB. YeaoBeK B MHUPEC BCUICCTB U MATCPHUATIOB:
BayKHEHIIIIE CTPOUTCIBHBIC MaTCpHaAJIbl, KOHCTPYKIIMOHHBIC MATCPHUAIIBI,
KpaCKH, CTCKJIO, KECpaMHuKa, MaTCpHaJibl JJId 3JICKTPOHUKH, HAHOMATCPpHAJIbI,

OpraHuYecKue ¥ MUHEpAIbHbIE yI00pEeHUs
XUMHSL U 3JI0pOBbE YEJIOBEKA: IPaBHJIa MCIOJb30BaHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBuwia OE30MaCHOTO HCIIOJIB30BAaHUS MPENapaToB OBITOBOM

XHUMHHU B HOBCGI[HCBHOﬁ KHU3HU
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