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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalnbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanun, peain3yromnux OCHOBHbIE
o0pa3oBaTeslbHbIE NIPOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUH «CTpaTeruu pa3BUTUS BOCIMTAHUS B
Poccuiickoit ®enepannu Ha nepuop 10 2025 rona» (Pacniopsbkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOoTrpaMMBbl IO XUMHH, K OTIPE/ICTICHUIO O0IIEH CTpaTernu
00y4YeHHsI, BOCTIUTAHUS M PA3BUTUS OOYUYAIOMIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa « XUMHS»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIEeNTyalnbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XHUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOr0 00pa30oBaHusl. DTU LIEHHOCTH KacatoTCs
MIO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEeJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBbIO U MPHUPOTHOM Cpee.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOyyalOIIMXCSl Ha YpPOBHE CpeaHero oOmiero
o0pa3oBaHMs CpeCTBAMU y4eOHOro mpeamera «XUMHs», COAepkKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 0 XUMHH C Y4E€TOM CrHenn(UKA HAyKd XUMHH, €€ 3HA4CHUs B
MO3HAHUU MPUPOBI U B MaTEpUANbHOM KM3HM OOLIECTBa, a TakXke C y4ETOM OOIIMX Iened U
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCHT CBOHM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIEeHUS
00 OKpYKaroIIeM MUpPE KaK O €UHCTBE MMPUPOJIBI U YeTIOBEKa, KOTOpoe (OPMUPYETCSI B XUMHHU Ha
OCHOBE IMOHHMMAaHMSI BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUSI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCICHIIHOTO TPyAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHas XHMMHsI KaKk Hayka co3ujaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpPOOJeM YCTOMYMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmMMM IeNSMM M TNPUHLIUIAMHU CpEIHEro oouiero odpazoBaHus
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BbIpa0OTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIKYEHHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHs 00pa30BaHus B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI CHCTEMBbI 3HAHUH MTPH
W3YYEHUHU IpeaMeTa 00ecreuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
yuyeOHOTO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHMNA Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCHUYECKOM TEOPHH CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU MOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
NPEICTaBICHUS O XUMHUYECKOHN CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHMsS TEOPETUYECKUH MaTepual H
(dakTosIorMuecKre CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHw4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEeHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKHMX U METOJO0JIOTUYECKUX IO3ULUM,
riy0Xke MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOaromiei 110
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNH, A TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
jpononHsercs B Kypcax 10 wm 11 kimaccoB 2neMEHTaMM  COJEp)KaHUSA, MMEIOINUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHsI K IPOLIECCY
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ NIl MOMOJHEHUs] 3HaHUM, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIi TOHMMaHUsl GUIOCOPCKUX UIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOHBIX SABIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH M TEOPETUUECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodiieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B nunane pemenus 3a1a4 BOCIIUTaHUS, Pa3BUTHS M COLUAIN3ALUHN 00yYarOIIUXCsl HIPUHATHIE
IPOrpaMMOl MO XUMHHM NOJAXOABI K ONPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IperMeTa
MpeayCMaTpuBalOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX IEHCTBUM, MMEIOMUX 0a3oBoe
3HA4YEeHUE Ui pa3IM4YHbIX BUAOB JESATEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a |
0o0paboTkn uH(pOpPMAIUK, HEOOXOOUMBIX M MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHET0 00111ero o0pa3oBaHusl, TP ONPEICICHUN COJIEPKATEIIBHON XapaKTePUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBiICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (GOpMUPOBAaHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKOM 1eATEeILHOCTH YeJIOBEKa U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOYKH 3PCHHSI TaKOW TOJXOJ K OMPEISICHHUIO IeNield M3ydeHHS
TpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASIIOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KaK Ba)KHEHIIEH CcoCTaBIsIoLIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIFOUEBBHIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, HMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUECKOUN H
MMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTepUCTUKA LIeTe U 3a7a4 U3y4eHHUs MpeaMeTa B
porpaMMe 1o XUMHW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUHU B OOJIBIIIEH CTENeHN
OTIa€TCs MPEANOUTEHUE TPAKTHUECKONH KOMIIOHEHTE CO/Iep KaHUs O0y4eHUs, OpUEHTHPOBAHHON
Ha TOJTOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W yMEHHSMH AKTHBHOTO
MIOJTyYEHUs 3HAHUH U PUMEHECHHS HX B PeaTbHOW KU3HU JIJIS PEIICHUS PAKTHYSCKUX 3a/1a4.

B cBm3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus 00yJIaroIIUXCs K YCIOBUSIM THHAMUYHO Pa3BUBAOIIETOCS MUAPa, POPMUPOBAHUE
WHTEIUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CHUTYaIIUfX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONUX YHUBEPCAIBHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATEIHBHOCTH: PEIICHHS TTPOOIIeM,
MoWcKa, aHaiu3a W 00paboTku WHPOpPMAIMHU, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJIi OLIEHKH C
MTO3UITUH IKOJIOTHICCKOM 0€30MTaCHOCTH XapaKTepa BIIMSHUS BEIIECTB M XUMUYSCKUX TPOIIECCOB
Ha OPTaHW3M YeJIOBEKa U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BATh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TOMYIIpHOU HH(DOPMALIUKU XUMHUYECKOTO
COJIePIKAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAMMEI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHUH TJI00ANbHBIX MPOOJIEM PALMOHAIBHOTO MPHUPOAONOIb30BAHMUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE ¥ CBOEMY 3/I0POBBIO, a TAKXKE MIPHOOPETESHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELICHUI B CUTYalUsX,
CBSI3aHHBIX C XUMUUYECKUMU SIBICHUSMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeAMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHHUE B IIOJIY4CHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (DOPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KaccupUKAIKA OPraHUIECKUX BenlecTB. HoMeHKIaTypa OpraHn4eckux
coeuHEHUH (cucTeMaTu4ecKasi) ¥ TpUBHAIbHbIC Ha3BaHUS BAKHEHIIIUX IPEICTAaBUTENEH KIIacCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEILIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
IPEeJCTaBUTEIN ATKAaHOB: (PU3NYECKHe U XUMUUECKUE CBOWCTBA (peaKIMK 3aMeILeHHsI K TOPEHUs]),
HaXO0XJICHNE B IPUPOJIE, TOIYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUHN pAll. DTUIEH U NPONWIEH — NpOCTEeHIIne
IPEJICTAaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [lodydeHre CHHTETHUECKOro KayudyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKHE CBOICTBA
(peakiuu ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOOB. [IpupoaHbIil ra3 U MonyTHbIE HEPTSIHbIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluThHueckuil), mwmponu3. IlpogykTel mepepaboTkm HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCrepUMEHTAIbHBIE METO/Ibl M3YYEeHMsI BEUIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamu miacTMacc, KayuykoB U pe3uHbl, Koyutekun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, MPOBEJICHHE MNPAKTHYECKOW PaOOTHI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €T0 CBONCTB.

Pacuérnrle 3agayn.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kucaopoacoaep:xaime oprannyeckue coeiHHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHN3M YeJIOBEKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHIJIUKOJIA.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
IIOJIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepudUKalM), ModydeHue M mnpuMeHeHue. CTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee TIEHCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapuibl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoseictBue ¢ ruapokcuaoM meau(1l), okucnenue aMMuadHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHUPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJI0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(1l), B3aumozericTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIUN).

A3oTcozeprKane OpraHn4ecKie COeINHEHNUS.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqUHEeHUs. PU3NUECKne U XUMUYECKNe
CBOICTBAa aMHUHOKHMCIOT (Ha IpuMepe MNMIMHA). buojormueckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THUAPONIU3, JCHATypalusd,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOoB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, IEPUOJAUIHOCTh, HAOIIOACHUE, W3MEpEHHE,
HKCIEPUMEHT, MOJIETIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NUIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOIIIME CPEACTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUYeCcKrue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U MepruojaM. 3HaueHUEe MePUOINUECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTaJuTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DNeKTpooTpUliaTeNbHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
I'eneTnueckas CBA3b HEOPraHWUYECKHUX BELIECTB, IPUHAUICIKAIUX K PA3JIUYHBIM KJIACCaAM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (akTopoB. OOpaTHMbIEe pPEaKIIHH.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIONINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, LIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiele KPHUCTAJUIMUECKUX pemEToK, HaOMIoJeHHe U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jOKEHHE TEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTpeieJIEHUuEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeHa), MpoBeJleHHEe MPAKTHUECKON paboThl «BnusHue pa3nuyHbIx (AKTOpPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHUE CBOWCTBA BAKHEHIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHECHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenne meramios B llepuoguyeckoil cucteMe XUMHUYECKUX dJIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psfl HANpsKEeHUI
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIKMX METAJJIOB (HATpUM, KaJdid, KaJdblMi, MAarHUM,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALLlCHUM: H3ydeHUE
KoJUTeKIUU «MeTaJlTbl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PEUICHIE SKCIIEPUMEHTANILHBIX 3a1a4,
HaOJIIO/IeHue U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJENUCTBUE



TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miiM 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIUU, €CIU OJTHO U3 BEIIECTB UMEET IIPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHHH YKOJIOTHYECKOM, SJHEPTeTUUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeAULMHBL. [IOHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHiA.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIE MaTepHUallbl,
KOHCTPYKLIMOHHBIE MaTepualibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOJIb30BaHMS IPENapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOMN KU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OoCyIECTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOLUXCS CUCTEMHBIMU JJI OTAEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC TTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATIH3,
CHUHTE3, Kiaccu(UKalus, TMMePUOJUIHOCTh, HAOIIO/IEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®du3nka: Marepus, SHEpPIus, macca, aToM, 3JEKTPOH, MNPOTOH, HEUTPOH, MOH, HU30TOI,
PaauoaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, (PU3HUECKUE BETUUMHBI U €IMHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, OpraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcpHrajoB, CEIbCKOXO03SIHUCTBEHHOE MMpou3BOACTBO, nuuicBas MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTrcpuraioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMUMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeIMeTa « XMMHS» Ha YPOBHE CPETHET0 00I1Iero 00pa3oBaHus BbIICICHBI
CJIEIYIOIINE COCTABIISAIOILNE:

OCO3HaHHE OO0YYAIOIIMMUCS POCCUHCKON TPa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTbH KU3HECHHBIE IJIAHBI.

JInuHOCTHBIE PE3yAbTATHl OCBOCHHUS NPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCHUICKOr0 TIpa)<IaHCKOTo OOIEeCTBa,
IOPUHATBIME B OOIECTBE HOpMaMH M IMpPaBUJIaMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpoleccam
CaMOIIO3HAHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKarT cPOPMUPOBAHHOCTD
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HaHHUS 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U O0S3aHHOCTEN, YBaXKEHHS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33124, BBHIMOJIHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOU
XUMUH;

YBa)XEHUsI K MPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;



WHTEpECa M I[I03HABATEJNbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIIN3E
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMH SBJICHUSMU, U IPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coONrofeHus MpaBuil 0E30MacHOTO OOpalleHHs] ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIEI0BAaTEIbCKOW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpOQeccHil pa3aIudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

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

FOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHAMBUYaIbHON TpaeKTOpUU 00pa3oBaHusl, Oynyen
npodeccuu u peanusannuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKHU 11eJ1eCO00pa3HOro OTHOLIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXaroLlel NPUPOIHOM cpele,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPUSATHBIC HKOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUSL PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COIIMATIBHOMN MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOIO MO3HAHHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYKaloLeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BaXXHOW POJIM B CO3AaHUU HOBOHM 0a3bl MaTepUalIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30lacHOCTH, B PAa3sBUTHUM MEIMIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTHYECKH KOM(POPTHOM KM3HU KaXKJI0To YjIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTHM METOJOB I103HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpYXKAIOIIEro MUpa M HPOMCXOJAIMX B HEM H3MEHEHUI,
yYMEHHUS 1e7aTh 000CHOBaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOMIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax npodeccrnoHalbHOM NesTeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, Hay4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOJIOICHNEe, H3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHIINH 00YJarOIINXCS;

CIIOCOOHOCTh  OOy4aroImMXCs  MCIOJIb30BaTh  OCBOSHHBIE  MEXIUCIUIIIMHAPHBIC,
MHPOBO33PCHUECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COLIMANILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJICHHE YHUBEPCAIBHBIMU yUeOHBIMU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMUA }IeﬁCTBHﬂMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHﬂMH:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITENIbHO (DOPMYJIUPOBaTh M aAKTyalIM3MpPOBaTH MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPECIATh IEIH JeATEIbHOCTH, 3ajaaBas TNapaMeTpbl W KPHUTECPHH WX JOCTHIKCHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOILIUE MTOHITHUS Il OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHU;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKHUE PACCYKJICHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE, [10 aHAJIOTUH ), BEISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ut (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOpMyJIupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBO4YHble TocoOus, pecypchl HHTepHera),
aHATTM3MUPOBATHh HH()OPMAITHIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHHUS, KPUTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMalru, He0OOXOIMMOM I BBITOJIHEHHS YU€OHBIX 3aj1au ONpeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3bIK B KayecTBe CpeACTBa Ipu padoTe ¢ XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C IpE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIbHOCTH, IMOJYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTo MpoekTa U (OpMYyIHUPOBATh BBIBOJBI MO pE3yJbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YUEOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH JAESITENFHOCTH HA OCHOBE CAaMOAHAIM3a U CAMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMHUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HDOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIMNa, PaJuKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOA U a30TCOAEPIKALINE COCAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHPOBO33PEHUECKHUE 3HAHMS, JISKAIIHNE B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHHH, (DAKTOJIOTHUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OMy4YeHUHU M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPTaHMYECKHUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUN BBISBIIATH XapaKTEPHBIC MPU3HAKK TOHSATHN, YCTaHABINBATH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTABa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHON) (GOPMYIT OPTaHUYECKHX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTABINBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAICHKHOCTh H3yYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynie CoeIuHeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JTaBaThb UM Ha3BaHus 1o cuctemarudeckoil Homenkinarype (IUPAC), a Takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHHs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOIMHIIEH,
alleTUJICH, STHJICHIJMKONb, TJIHMLEPUH, (eHOoJ, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeuiecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, ATaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX DPEaKLMH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOAYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTA PEAKIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEILIECTB WIIK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HabmoJieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KaUeCTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB TP HarpeBaHHH,
IIBETHBIE PEAKITNH OCIKOB) B COOTBETCTBHH C IMPABUJIAMU TEXHUKHU 0€30MTaCHOCTH IPH 00paIieHun
C BeLIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHMEM, IMPEACTABIATh PE3yNbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LEISIX COXPAaHEHHUS CBOETO 370POBbI U
OKpYKalolllel MpUPOIHON CpEebl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMeEpax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEIHOIO BO3ACHCTBHS HA OPraHHU3M
4eJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUISIINX O0YJAIOIIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeyHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenmerHble pe3ysbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHuyeckast XMMUs» OTPayKaroT:

c(OPMHUPOBAHHOCTD ITPECTABICHUN: 0 XUMUYECKOM COCTABIIAIONIEH €CTECTBEHHO-HAYyYHOH
KapTHHBl MMpa, POJIM XMMHUU B NO3HAHUU SIBJICHUN MPUPOJIBI, B (OPMUPOBAHUU MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
IIPUPOIHON Cpee;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE
HNOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AIEKTpOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHMCIICHMsI, XHMMHYECKas CBS3b (KOBAJEHTHAas, MOHHAs, MeTaJuIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT  PEIIETKA, TUIIBI XMMHYECKUX  PEAKLUi, pPacTBOp, BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakliy, XMMUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOPUS JIEKTPOIUTUYECKON
auccounuanuy, nepuoandeckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHMs] U TPEBPALICHUs SHEPrHM MPU XMMUYECKMX PEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, Jie)Kalllue B OCHOBE MOHUMAaHUs
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHX BELIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKU MOHATUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dbopMyn BeIECTB W ypaBHEHUN XHUMUYECKUX pPEaKIUH, CHUCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
JpyTHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MIOHHA,
METAJIJINYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKONH PEIIETKH KOHKPETHOTO
BEIIeCTBA (aTOMHas, MOJIEKYJsApHas, HMOHHAas, METa/NIN4ecKas), XapakTep cpelbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa M JI€MOHCTPUPOBaTb €0  CUCTEMATHU3UPYIOILYIO, OOBACHUTEIBHYID U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapakTepu3oBaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MennieneeBa, HCMONB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY, «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUIECKIE CBONCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBS3UM MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPaBHEHUW COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIaCTHUIO KaTallu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHUS PEAKLUN PA3IUYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUh OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpunnun Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke Cc(HOPMHUPOBAHHOCTh
MPEACTABICHU 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJOTHYECKUX MPOOJIeMaX XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIoJis BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUUYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MacCe WU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, TETIOBOTO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
nabopaTOpHBIM 000PYIOBAaHKUEM, a TAK)KE MpaBHiia OOPAIIECHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklud HMOHHOTO OOMEHa, KaueCTBEHHBIC peaklud Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Mertamnel» u «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYyI0BaHUEM, MTPECTABIIATh
pe3yNnbTaThl XUMHUYECKOTO HKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
[0JIy4aEMYIO U3 Pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTuXx);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TPaBMJIa SKOJIOTMYECKH Ie1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karolllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHITh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUII;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMuIeckux Gopmyt.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaumeHoBaHue pa3aesioB U TeM Komriecrro uacon
/i npOrpaMMBI Beero Kounrpoabn IpakTnueck
ble padoThI He padoThl
IIpeamer opraHuuecKo XUMHUU.
1.1 Teopust CTpOEHHUSI OPraHUYECKUX 3
coenuHenuil A. M. bytneposa
Hroro no pazueny 3
21 [IpenensHBIE YTIEBOJOPOIH — )
AIIKaHBI
29 HenpenenbHble yriaeBogOpOAbL: 6 1
QJIKEHBI, aJIKaJEHBI, aIKUHBI
2.3 Apomatuyeckue yrieBogopOIbl 2
24 IIpupoaHble HCTOUHUKHT 3 |
YTICBOIOPOIOB U UX MepepadoTKa
Hroro mo pazneny 13
3.1 Cnuptsl. ®enon 3
39 Anpaeruapl. KapOOHOBbIE KUCIOTHI. 7 1
CnosxxHbIe 3upbI
33 VYrneBoabl 3 2
Hroro mo pazueny 13
4.1 AMMHBI. AMUHOKUCIOTHL. benku 3
Hroro mo pazueny 3
5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3 )
[NPOIT'PAMME
11 KJIACC
Kosmm4ectBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM KouTpoJn
n/n MPOrpaMmabl Bcero HBIE Hpaxrmaeck
paGoThI ue padoTsl

Ctpoenne atoMoB. [leproandeckuit
3aKkoH u [leprogndeckas cucrema
XAMHUYecKux dyemenToB /1. W.
MenneneeBa

1.1




12 Ctpoenue BemniecTBa. MHOT00Opasue 4
' BEILIECTB
1.3 XUMHUUECKUE PeaKIuu 6
HWroro no paznery 13
2.1 MeTtamnbl
2.2 Hemeramisr
23 CBsI3b HEOPT'AHUYECKUX U )
' OpPTraHUYCCKUX BEIICCTB
Hroro no pazneny 17
3.1 XUMUS U KA3HDb
HUroro no paznmery
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

Tema ypoka

IIpenmer opranudeckoil xumuu, eé
BO3HUKHOBEHHUE, Pa3BUTHE U
3HAYEHUE

Teopus CTpOCHUS OPraHIYECKIX
coenunenuit A. M. bytneposa, e€
OCHOBHBIE MOJIOKEHUS

KoandecTBo yacoB

Kontpoabn

Bcero
ble padoThI

IIpakTnue
cKHe
padoThI

Jara
H3y4eHH
|

[pencraBnenue o KIacCHHUKALIH
OpraHNYECKUX BEIIECTB.
Homenkiarypa (cucreMaTmdeckast)
W TPUBUAJIbHBIC HA3BaHUS
OpraHMYeCcKuX BELIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHUECKUN PsiL

MeraH u 3TaH — npocTeiline
TIPEJCTaBUTEIHN AIKAHOB

ATIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTHIIEH U IPOTHIICH —
MIPOCTEHIIINE MTPEACTaBUTEIIN
AJIKEHOB

[IpaxTnueckas pabora Ne 1.
«Ilony4yeHue 3TUIIEHA U U3yUEHUE
€ro CBOMCTB»

Ankanuensl. byranuen-1,3 u
MetmnoyraaueH-1,3. [Noxyuenne
CHHTETHUYECKOTO KayuyKa U PEe3HHbI

10

AJIKMHBI: COCTaB M OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUH psiA.
Anerunes — npocrenmuit
IIPEJCTaBUTEINDb AIKUHOB

11

12

Brruncnenus no ypaBHEHUIO
XUMHUUYECKON peakinu

ApeHBI: OEH30.T U TOIYOI.
ToOKCHUYHOCTH apeHOB

13

14

I'enetnyeckas cBs3b
YTI€BOI0POAOB, IPUHAUIEKAIINX
K Pa3IM4YHbIM KJ1accaM
IIpupoaHbie HCTOYHUKH
YTICBOIOPOAOB: IPUPOIHBIN Ta3 U
MOy THBIC HE(TSHBIC T'a3bl, HEPTh
Y TIPOJYKTHI € mepepaboTKu




15

IIpupoaHbie HCTOYHUKH
YIJICBOZOPOIOB: IPUPOJHBIN ra3 U
IOy THEIE HETSHBIE Ta3bl, He(PTh
U MIPOAYKTHI €€ nepepaboTKu

16

17

KontponsHas pabora 1mo pasnemy
«YTI1eBOAOPOIBI»

[IpenenbHbIe 0IHOATOMHBIE
CIIUPTHI: METAHOJ U ATAHOI.
BonoponHas cBs3b

18

MHOroaTOMHBIE CIIUPTBHI:
STHJICHTIIMKOIb U TIHLEPUH

19

20

DeHOI: CTPOCHHUE MOJIEKYIBI,
¢busnIecKne 1 XUMHIECKHUE
CBOHCTBA, IPUMECHEHHE
Anpaeruipl: popMaIbaeru 1
areTanbaerua. AeToH

21

ORHOOCHOBHBIE NTPEAETHHBIC
KapOOHOBBIE KHCIIOTHI: MypaBbUHAS
U YKCyCHast

22

23

24

[paktraeckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHCJIOTBI»

CreapuHoOBas U OJIEUHOBASI
KHCJIOTHI, KaK MPEACTaBUTEIN
BBICHINX Kap60HOBI)IX KHCJIIOT

MpbI1a Kak COJIM BBICHIHX

KapOOHOBBIX KHCIIOT, HX MOIOIIIEe
JeCTBUE

25

CnoxHble 3QUPHI KaKk
MIPOMU3BO/IHBIE KAPOOHOBBIX KHCIIOT.
I'maponns cnoxHBIX 3¢UpOB

26

27

Kupsr: runponus, npuMeHeHue,
Ononornveckas poib )XKUPOB

VraeBoapl: COCTaB,
knaccudukanys. Baxneimme
TIPEICTaBUTENH: TIIFOK03a,
¢bpykTo3a, caxaposa

28

KanMaJ’I 1 IOEJII0JI03a KakK
MIPUPOAHBIC TTOJIUMEPDL

29

30

KoHnTponpHast paboTa mo pasaeny
«Kucnopoaconepxkaue
OpraHUYecKue COCANHEHUS/
Bcepoccuiickas npoBepoyHas
pabora

OO0m1as xapakTepuCTHKa
a30TCOJEPIKAINX OPraHNISCKHUX
coenuHenuit / Beepoccniickas
npoBepovHas paborta

31

AMUHBI: METHJIAMHUH U aHWJIHH




32

AMUHOKHCIIOTHI KaK aM(OoTepHBIe
OpraHu4eCcKUe COEUHEHUS, UX
OHMOIIOTHYECKOE 3HAUCHHUE.
Ilentunsl. benku kak npupoaHbIE
BBICOKOMOJIEKYJISIPHBIE COSTUHEHHSI

33

34

OCHOBHBIE TIOHATHS XUMHUHU
BBICOKOMOJICKYIIIPHBIX
COETMHEHUI

OCHOBHBIE METO/bI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHnii. [TimacTMmaccsl,
KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 KJIACC

Ne m/m

Tema ypoka

XHAMUYECKUH DJIEMEHT. ATOM.
DNEeKTPOHHAS KOH(QUTYpAIUs aTOMOB

KoaudecTBo 4acoB

Bcero

KonTpoabsHsbie
padoThI

IIpakTHyeckue
padoThI

Hdara
H3y4eHHs

[lepnoauueckuii 3aKoH u
Ilepnoguueckas cucrema
XuMudeckux 35mementoB Jl. H.
MeHneneeBa, uX CBSI3b C
COBPEMEHHOH Teopuel CTpoeHUs
aTOMOB

3aKOHOMEPHOCTH U3MECHEHUS
CBOMCTB XUMHYECKUX DIIEMEHTOB H
UX COCIMHEHUH 0 TPYIIIaM
nepuojam. 3HaueHue
MEePUOUYECKOTO 3aKOHA U CHCTEMBI
XUMHU4eckux 3nemenToB J[. M.
Menpeneesa B pa3sBUTUN HAYKU

CrpoeHue BemecTBa. XuMuuecKas
CBSI3b, €€ BHJIbI; MEXaHU3MbI
00pa30BaHus KOBAJCHTHON CBSI3U.
BonoponHas cBs3b

BanenrtHocTs.
DNeKTpOOTpULATENBHOCTh. CTENEeHb
okucieHus. Bemecrsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHHUS

24.108

IonsTHe 0 MTUCTIEPCHBIX CUCTEMAX.
VcTuHHBIE M KOJUTOMHBIE PACTBOPHI.
MaccoBast 1014 BelecTBa B
pacTtBope

Krnaccudukanms 1 HOMeHKIaTypa
HEOPraHUYECKUX COCAMHEHHUH.
I'enernueckas cBs3b
HEOPraHUYECKHUX BEIIECTB,
Pa3INYHBIX KJIACCOB

Knaccugpukanus XuMHUIeCKuX
peakuuii B HEOPraHU4IECKOU U
OpraHuYecKol XUMHHU. 3aKOH
COXPaHEHHs MacChl BELIECTB; 3aKOH
COXPaHEHMS U NPEBPAIIECHUS
SHEPTUU MPU XUMHYECKUX PEAKLIUAX

Ckopoctb peakiun. O6paTuMblie
peakiu. XuMHYeCKOe PaBHOBECHE

10

[MpakTuyeckas padbora Ne 1.
«BmsHNE pa3nnuHbIX GakTopoB HA
CKOPOCTb XUMHYECKOH peaKkium»




11

DNEeKTPOIUTHYECKas TUCCOLUALIHS.
ITonsTHE O BONOPOJHOM ITOKa3aTeNe
(pH) pactBopa. Peakuun noHHOTO
oOmeHa. ['mponn3 opraHuuecKux u
HEOPraHUYECKHUX BEIIECTB

12

13

14

15

OKHCIUTEIEHO-BOCCTAaHOBUTEIIbHBIC
peakimu. [ToHsATHE 00 SMIEKTpOIH3E
pacIIaBoB M PacTBOPOB COJIEH

KontponeHast paboTa 1o pasaerny
«Teoperuyeckre OCHOBBI XHMHI

MeTamiel, BX IOJI0KESHHE B
Ilepuonuueckoil cucteme
XUMUYecKux 35emeHToB Jl. U.
MempeneeBa 1 0COOCHHOCTH
ctpoeHust aToMoB. Ob1ue
(usnUeckre CBONCTBAa METAIIOB

CnaBBl METAIIOB.
DIEeKTPOXUMHUUECKHUH PsiT
HaIPSDKEHUN METalIIOB

16

XUMHYECKHIEC CBOMCTBA BaXKHECHIIIIX
METaJUIOB (HATPUH, KaJwii, KaIbIui,
MarHui, aJIOMUHUN) 1 UX
COCIUHEHU

17

18

XuMHYECKUE CBOMCTBA XpoMa, MEU
U UX COE€IUHEHUN

XUMHUYECKHE CBOMCTBA IIMHKA,
JKeJe3a U UX COeTMHEHUN

19

[pakTraeckas padora Ne 2.
"Pewenue skciepuMeHTaIbHbBIX
3a7a4 no reMe «MeTtamas»"

20

21

22

HewmeTanmsl, nx mojaoXeHue B
[lepuoauueckoii cucreme
XUMH4Yeckux snemeHToB J[. U.
MeneneeBa 1 0COOEHHOCTH
CTPOEHUSI aTOMOB

du3nyecKrue CBOMCTBA HEMETAIIOB.
AmoTporus HeMeTaJuIoB (Ha
puMepe KUCIopoaa, cepsl, pocdopa
U yriepoja)

XUMHYECKHE CBOMCTBA rajlOTCHOB,
Cepbl U UX COETUHEHU I

23

XUMHYECKHE CBOMCTBA a30Ta,
¢docdopa u ux coeqHESHUIA

24

25

XUMHUECKHE CBOMCTBA yIiiepoaa,
KPEMHHUS U UX COeTUHEHUI

IIpumenenne BaxHEHIINX
HEMETAJIOB U MIX COSINHCHHUN

26

O00011eHE ¥ CHCTEMATU3ALHS
3HaHui 1Mo Teme «HemeTamey.




Brrancienus mo ypaBHEHHSIM
XUMUYECKUX PEaKIHi 1
TEPMOXUMHUYECKUE PACUETHI

27

28

[MpakTuyeckas padbora Ne 3.
«PereHne skcriepruMeHTaNbHBIX
3amad o teme "Hemeramisr"»

KontposbHas paboTa mo remam
«Mertannel» u «Hemeramib»

29

Heoprannueckne 1 opraHnueckue
KUCIOTHL. Heopranudeckue u
OpraHNYEeCKUE OCHOBAHHS

30

AmdoTepHBIE HEOPTAaHUIECKUE U
OpPraHWYECKUE COCANHECHNUS.
I'enetrndeckas cBs3b
HEOPraHMYECKUX U OPTraHUYECKUX
BEIIECTB

31

32

33

Pois xumMuu B 00eCTIeUeHIH
BKOHOFquCKOﬁ, 3H6preTH‘IeCKOﬁ u
HHLHGBOﬁ 6630HaCHOCTI/I, pa3BUTHA
MEIUITWHBI

[pencraBnenust 00 OOLUIMX HAYYHBIX
IpUHIUIIaX IMTPOMBINIICHHOTO
NOJIyuyCHUA Ba)KHEHUIITHX BCHICCTB

UYenoBek B MUpE BEIIECTB U
MaTepHajoB

34

Xumus u 310PpOBbLC YCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOMN s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIime MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHHS, XMMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKElerT,
byHKIMOHANBHAA ~ TPyMMa, paaudKan,  HW30MEpHsi, HU30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUPHI, OETKH), MOHOMED, TTOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XHMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHH H OE30IacHOM
WCIIOJIb30BAHUM BaXHEUITUX HEOPTaHWYECKHMX U OPTaHHMYECKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCJIIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh yYMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUN UCTIOTIB30BATh XUMUYECKYIO CUMBOJIHKY
JUISE COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaméHHoOl) (OpMyT OpPraHMYECKHMX BEIIECTB W ypaBHECHUU
XUMHNYCCKUX peaKHHﬁ, U3roTraBJIMBaThb MOACIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MWIUIIOCTpalluu HUX XHMHUYCCKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupOBaHHOCT YMEHHUH YCTaHABIMBATh PUHAIE)KHOCTD
M3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CoeAMHEHHH (YrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEp KalllUe€ COEIMHEHHsSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMs), JlaBaTb UM Ha3BaHMsI 10 CUCTEMAaTUUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHuUs1 opranuyeckux Beuiects A.M. byrnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHU A

ChopMupoBaHHOCTH YMEHHI TNPHBOAWTH TPHUBHAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbiaerua, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KUCJIOTA, IJII0KO03a, (PYKTO3a, Kpaxmal, LEeUIII03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, dSTUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTalbIACTH/I,
MypaBbUHAsA W YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

ChopMHPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJIY THUIUYHBIMUA MPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIIUX

XUMHUYECKHUX PEaKIUi C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

CpopMUpOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAKTHUYECKOE MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHUX SBJICHUN (HAONIIOJICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbh30BAThH
CUCTEMHBIC XUMHUYECKUEC 3HAHUS I TPUHATHS PEIICHUNA B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOTH30BAHUS
XUMHYECKOH TOCY0 M J1a0OpaTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiia OOpPAIICHUs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU

11O BBIIIOJHCHUIO ﬂa60paT0pme XUMHUYCCKHUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEIIECTB
IpU HArpeBaHUU, MOJIyYEHUE STUJIIEHa M H3Y4YEHHE €ro CBOIICTB,
KAueCTBEHHBIC PEAaKIUU OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HAarpEBAaHHM, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OE30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O00OPYAOBAaHHMEM; TMPEACTABIATh PE3yIbTaThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMyIHpPOBATh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTH ~ YMEHHHl  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTIO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOIHBIX BELIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupoBaHHOCT, ~ yYMEHMM  KPUTHYECKH  aHAJIM3HPOBATH
XUMHUYECKYI0 MH(GOpPMAIUIO, MOIYyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nH(MopManuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpOBaHHOCT, YMEHHM COOJIOATh TpaBUiIa SKOJOTHYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM JEATEILHOCTH B
LENIAX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpPOIHON
Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OHpC}IGJ’IéHHBIX OPraHn4Y€CKUX BCHICCTB, TIOHUMAs CMBICJI ITOKA3aTCIIA
I[IIK (mpenenbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIIEHHUS ¥ MPEIOTBPALICHUS MX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M 4YCJIOBCKaA




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Bianenune cucremMold XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIONIME  MOHATHS  (XMMHYECKUH  DJIEMEHT,  aToM,
ANIEKTpOHHasi 000JIouKa aToma, §-, p-, d-dJIEKTPOHHBIE OpPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCTICHb OKHUCJICHUS, XUMHUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI  00BEM, KpHUCTAIMUECKAs] PEIIETKA, TUIBl XUMHUYECKUX
peakuui (OKUCIIUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- u
SHJIOTEPMHUYECKHE, PEAKI[H HOHHOTO 0OMEHA), PACTBOP, HJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTBI, JJIEKTPOJIIUTUYECKAS JIUCCOLMALIMS, OKHUCIUTENb,
BOCCTAaHOBUTEJb, CKOPOCTb XUMHUYECKOW pEaKUUu, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpPHUS DJIEKTPOJIUTHYECKOM
nuccormanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUI S3bIK XUMUH,
(hakTONMOTHMUECKHE CBEJECHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MMacCHOM UCIOJB30BAaHUN BAKHEHIIINX HEOPTraHUYECKUX BEIIECTB B

OBITY M IPAKTUYECKON JEATEIbHOCTH YEI0BEKa

1.2

CdopmMupoBaHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSA3b HM3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOIIUE
MOHATUA IPU OIHUCAHUM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILLECTB U MX IPEBPALICHUN; BBIABIATh B3aUMOCBI3b XUMHUYECKUX
3HaHUHN c MOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

€CTCCTBECHHOHAYYHEBIX IPEAMETOB

1.3

1.4

BJ'Ia}IeHI/Ie OCHOBHBIMHW ME€TOAAaMKW HAYYHOI'O ITO3HAHHS BEIICCTB U
XUMHUUYECKUX SBJICHUH (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCICPHUMCHT,

MOIIeJ'II/IpOBaHI/IC)

ChopmMupoBaHHOCTE YMEHHI ONpPENENATh BaJCHTHOCTh U CTENEHb
OKHCJICHUSI XHMHMYECKHX D3JIEMEHTOB B COEJUHEHHUSAX Pa3IMYHOTO
COCTaBa, BHJ XUMHUYECKOHW CBs3M  (KOBWJICHTHAs, HWOHHAs,
MeTaJUTHYecKasi, BOJIOPO/IHAS) B COSTMHEHUSX, TUTT KPUCTATUTMYECKON
PEUIETKA KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJIsipHasi, MOHHAs,

MeTaJUTH4ecKas)




1.5

ChopMupOBaHHOCTh YMEHHI OMPEAETATH XapaKTep Cpellbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUN

1.6

1.7

1.8

ChopMupoBaHHOCTH ~YMEHHSA KIacCU(DUUIUPOBATH XUMHYECKHE
peaxkuuy 10 pa3IuYHbIM IPU3HAKaM (YUCILY U COCTaBYy Pearupyroumx
BEILIECTB, TEIIOBOMY d(dexTy peakuuu, HU3MEHEHHIO CTEHeHeu
OKHUCJIGHHS ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  Y4acCTHIO

KaTaJlnu3aTopa)

ChopMUpOBaHHOCTE YMEHHI COCTABJIATH YPAaBHCHHS peaKIui
pPa3IMYHBIX THUIOB, IOJHBIE W COKPAIIEHHBIE YPAaBHEHUS peaKUUl
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHSI, TPU KOTOPHIX ITH PEAKIHH
UIYyT 10 KOHLIA

CdopmupoBaHHOCTH YMEHHI MIPOBOJIUTH peakiuuu,
MOATBEPKIAIOIINE KaueCTBEHHbIN COCTaB Pa3InYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OMNBITHBIM NYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

1.9

1.10

CpopMUpPOBaHHOCTH YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX peakuuit IIOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOT'O OajaHca 3THUX peaKI_[I/Iﬁ

ChopMUpOBaHHOCTb YMEHHH OOBACHATH 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOH peakIuy OT Pa3InYHbIX (aKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHMYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3AECHCTBHUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuognueckoro
3akona .M. MeHnneneeBa ©W  JI€MOHCTPUPOBATH €ro
CHCTEMaTU3HUPYIOLIYl0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKIIIN

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepHU30BaThb  DIEKTPOHHOE
CTPOCHHME AaTOMOB XMMHYECKHUX DJJeMEHTOB 1|—4  mepuonoB
[lepmonnueckoir  cucreMbl  XUMHYecKuX  anemeHTtoB .M.
MeHieneeBa, UCTIONIb3YS MMOHATHUS «S-, P-, d-2JEKTPOHHbBIE OPOUTAIINY,
«QHEPreTUYecKre YpOBHUY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH IO MEpHOoJaM U
rpynnam Ilepronnueckoil CHUCTEMbl XMMHYECKHX 3JjieMeHTOB J[.U.

Menneneesa
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CdopmupoBaHHOCTE YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIKE
XUMHUYECKHE CBOIMCTBA HEOPraHUYECKHX BEIIECTB Pa3IUIHBIX
KJIaCCOB, IMOATBEPIKAATH CYIIIECTBOBAHNE T€HETHYCCKOM CBSI3U MEXKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMONIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUAN

ChopMUpOBaHHOCTb YMEHHMH yCTaHAaBIMBaTb IMPUHAIEKHOCTD
HEOPraHUYECKUX BELIECTB IO UX COCTaBY K ONPEICIEHHOMY KIlaccy
(rpymme) coequHeHui (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIIBL,

OKCHJbI, OCHOBAaHM, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

2.6

ChopMupoBaHHOCTh YMEHU UCIIOIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUI COCTaBJIeHUS (OPMYJT BELIECTB U YpPaBHEHMH XMMHUYECKHX
peakuuii, cuctemaruueckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTHEIbHBIX HEOPraHWMYECKHUX BELIEeCTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMUak, rameéHas M3BeCTh, HeramiéHas H3BECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHAYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB  Pa3IHMYHBIX
KJIACCOB, MTOJATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPTaHWYECKUMH  BEIIECTBAMH C  TIOMOIIBIO  YpaBHCHHMA

COOTBCTCTBYHOINUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHUYECKHH SKCIEpUMEHT (pa3sioKeHUEe NepoKcHIa BOJAOpoJa B
IIPUCYTCTBUY KaTaJIN3aTopa, ONPEENICHHE CPE/Ibl PACTBOPOB BEILIECTB
C IOMOIIBI0 YHUBEPCAJIBHOIO WHJUKATOpPA, BIMSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW peaKIMH, PEeakIUh HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUu Ha Cyiab(aT-, KapOOHAT- U XJIOPHU/I-
AQHUOHBI, Ha KATUOH aMMOHHUS, pElICHNE HKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «MeTtamsl» U «HemeTanib») B COOTBETCTBUY C ITPaBUIIAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHWH C BeleCTBAMU H
na0opaTOpHBIM ~ O0OpYJIOBAaHMEM;  MPEACTABIATH  PE3YJIbTaThl
XUMHYECKOrO O3KCIlepuMeHTa B  (Qopme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuil U (popMynupoBaTh BBHIBOJABI Ha OCHOBE

OTUX PC3YJIbTATOB

2.8

ChopMHPOBAaHHOCT YMEHHH COOMIOAATh NpaBHIa MOJIH30BAHMS
XUMHAYECKON TOoCy0oi U 1ab0opaTOpPHBIM OO0OPYIOBAaHUEM, a TAKXKe
IpaBujIa OOpaIICHHUS C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKLIUSAMHU

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB




2.9

3.1

3.2
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ChopMUpOBaHHOCTH ~ YMEHHMH  XapaKTepu3oBaTb  XUMHUYECKHUE
IIPOLIECCHL, JIEXKAIIHUE B OCHOBE IIPOMBIIIJICHHOTO IOJy4YEHUs CEPHOU
KHCJIOThI, aMMHaKa, a TaKkke cOpMHUPOBAHHOCTh MPEJCTABICHUH 00
Oo0IMX HayyHbBIX MPUHLMIAX U 3KOJIOTMYECKHX MmpolieMax

XUMHUYECKOT0 IMPOU3BO/ICTBA

XuMus U )ku3Hb. Pacuérol

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpaA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW IS
pelIeHrs NPAKTHYECKUX 3a7ady U IKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKH AQHAJIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIuio, MojaydaeMyr0 M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUK, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE YMEHUW COOJIIOATh TpaBUia SKOJIOTHYECKU
11€J1ec000pa3HOro MOBEACHHS B OBITY U TPYJOBOHM JEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAKOIIEH NPUPOIHOU

cpensl

3.4

3.5

Oco3HaBaThb OMAacHOCTh BO3JEWUCTBUS Ha JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblca nokaszarens [IJIK,
MOSICHATH Ha IPUMEPAX CIOCOOBI YMEHBIICHUS M TIPEAOTBPAILIEHUS UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

ChopmupoBaHHOCTH ~ yMEHMI  MPOBOJUTH  BBIYUCICHUA  C
WCTIOJIh30BAHUEM TIOHSTHS «MaccoBasi JIOJISl BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPH XUMHUYECKHX PEAKIHUSIX, MacChl
BeIeCTBa UM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 YJacTBYIONIUX B PEAKIIUU BEIICCTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHECPTIHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MarepuanoB. Teopusi CTpOECHUsS] OPraHUYECKHX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMysibl OpPraHMYeCKHUX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJAMHApHBIE U KpaTHbIE
cs3u. [Ipencrasienne o KiaccuGUKAIUN OPraHUICCKUX BEIIECTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaTUuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psaA. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENMN AJKAHOB: (PU3NYECKHE M XUMHUYECKHE CBOWMCTBA
(peakuu 3aMeIlleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYeHHE U

IMPUMCHCHUC

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AKEHOB: (DU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyrammen-1,3 w merwnOyramueH-1,3: cTpoeHue, BaKHEHUIINE
XUMHUYECKHE CBOMCTBA (peakuus moimMepusaiun). [lonydenne CMHTETHYECKOTO

KayuyKa U Pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psid. ALETHIICH —
MPOCTEHIINIA TpEACTaBUTENh AJIKHMHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpCHI/I}I), TOJIYYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKME M XHUMHUYECKHE CBOWCTBa
(peakuuy TajJOreHUpPOBAaHUS W HUTPOBAHMS), IOIYYEHHE M IPUMEHEHHUE.
Tomyon: cocraB, cTtpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBA (peakuuu
raJJOTEHUPOBAHUSI U HUTPOBAHMA), MOJIY4YEHHUE U MpPHUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTndeckas CBsA3b MEXIY YIJIEBOJOPOJAMHM, MPHHAICKAIMMH K

Pa3JIMIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble WCTOYHUKM yriIeBOAOpoAOB. IIpupomHbBI ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TEepPMHUYECKUHM, KaTaluTU4ecKuit), nuposns. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHON W 3TAHON: CTPOEHUE,
¢du3nyuecKkue W XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMeHeHHe. BoJopolHble CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJIA Ha OPraHU3M YeJIOBeKa.
MHoOroaroMHble CIIUPTHI. DTUIICHTJIUKOIIb U TJIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJLJIaMU,
KaueCTBEHHAasl peakiisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBHe HAa opraHu3M
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOIS

@deHod: CTpOEHUE MOJIEKYNbl, (U3MYeCKHe U XHUMHYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue peHona

Anpaeruapl U KeTOHbL. DOpMalbJETu/l, alleTalbAeTHa: CTpoeHue, pu3ndeckue
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJIECHUS,

KaueCTBEHHbIE PEAKIINH ), IOJy4YEeHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE Mpe/eNibHble KapOOHOBBIE KUCIOThl. MypaBbUHAS U YKCYCHast
KHCIIOTBI: CTpO€HUue, (pu3nueckue U XMMHUUYECKHUe CBOMCTBA (CBOICTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus »Tepu(uKanuu), MOJIydeHHe U TPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEe JeiicTBHE
CroxHble H3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrieBonpl: cocTaB, KiacCU(pUKAIUS YIIIEBOIOB (MOHO-, TU- U TIOJIUCAXaPUJIBI).
I'moko3a — mpocTeimuii MOHOCaxXxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIIBI,
¢u3nueckne W XUMHYECKHE CBOWMCTBAa (B3aMMOJEWCTBHE C THAPOKCHUIOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHUE, OPOKECHHE TIIFOKO3bI), HAX0XKICHUE B TIPUPOJIE, TPUMEHEHHUE,
ouonorudeckast poib. @orocuHTe3. OpyKkTo3a Kak U3oMep Taroko3bl. Kpaxman
U LIeJUII0JI03a KaK NpUupoaHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusznueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIW3, KadeCTBEHHas

peaKIus C HOJIOM)

A30TCoIepIKaIe OpraHuIeCKHe COSTMHCHUS




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHu4Yeckne coenuHeHus. OPu3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha MpuUMeEpe IJHMIMHA). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpOAHBIE BBICOKOMOJIEKYJISpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUAPOJU3, ACHATYpalusl, KaYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHHUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3ALUHU,  CPEAHSS

MOJICKYJIsIpHasd Macca. OcHoBHBIE MCTOAbI CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHGHHI;'I — NOJIMMCpU3alug U IIOJIUKOHACHCAIIUS
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3KCH€pI/IMCHTaJH)HI)Ie MCTOABI HM3YYCHUSA BCHICCTB HU HUX HpGBp&HIGHHfII
O3HAaKOMJICHUEC C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayudyKoB. HOHy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

1.1

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTATH, S-, P-, d-ITI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB TI0 OPOUTAJISIM B aTOMaXx AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpALIHsI aTOMOB

1.2

[Tepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneesa. CBsA3b Iepuondeckoro 3akoHa u Ilepnoanueckoil cucreMsl
XUMHYeCKHX d1eMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHUs CBOWCTB XUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM HPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyNIaM U MEpUOJIaM.

3HauecHUE NEpUOANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

Crtpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJNSpHAs W TOJSApHAs, WOHHAS, MeTajndeckas). VOHBI:
KaTUOHBl M aHWOHBL. MexaHU3Mbl 00pa30BaHMS KOBAJICHTHON XWMHUYECKON

cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BasnieHTHOCTB. DeKTpoOoTpHUIIATEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemiecTBa MOJIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

CcOoCTaBa BenlecTBa. TUIMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pewmérku. lloHsatue o agucnepcHsIxX
cucreMax. VIcTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBasi 0Ji1 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Kiaccupukauus — XMMHUYECKHMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOoil XUMHUU. 3aKOH COXPaHEHUsI MaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMTPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

O6paTI/IMBIC pCaKIuu. XHUMHYECKOE PaBHOBCCHC. cDaKTOPH, BIUAKOIIMUMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense
Onexrtponutrdeckas quccormanysi. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX pPAacTBOPOB BEILIECTB: KHUCJAsA, HEUTpanbHas, IienodHas. Peaxuuum

HOHHOTO 0OMeEHa

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuu

2.1

Heopr AHNYCCKasaA XMMUA

Hewmeramnsl. [lonoxxenne Hemeramos B [lepuonnyeckoil cucteMe XUMHUYECKUX
anementoB J[.W. MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. PuU3nNUecKue

CBOICTBa HEMETAJUIOB. AJUIOTPONMS HEMETAJJIOB (Ha MpUMeEpe KHUCIOpoAa,

cepsl, hochopa u yriepoaa)

2.2

23

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HUX  COCIMHEHUH  (OKCHIOB,
KHCTIOPOJICO/ICPXKAIIUX KHUCIIOT, BOJOPOIHBIX coeduHeHwuil). I[IpumeHeHue

BaKHEHUIIIMX HEMETAIJIOB U UX COCOUHEHUI

Meramibl. [lomoxenne MmeramnoB B llepuonnueckoi cucTeMe XUMHUYECKUX
anemeHnToB [[.M. MenneneeBa. OcoG€HHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. O0mre Gpuznueckue cBoMcTBa MeTaAIIOB. CIUTaBhI METAIIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pAx HaHpH)KeHI/Iﬁ MCTAJJIOB

2.4

2.5

XVUMHYECKHE CBOMCTBA BaKHEHIIMX MeETAlIOB (HATpuM, Kainuil, KaJbIuii,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xele30, Mellb) U UX coeauHeHui. Obuue

CIIOCOOBI MOJIYUYCHUA MCTAJJIOB. HpI/IMCHCHI/IC METAJlJIOB B 6BITy 1 TCXHHUKE

I'enetnueckas cBsA3b HEOPTraHNYCCKUX BCUICCTB, IPUHAMJICIKAIIUX K PA3JIMIHBIM

KjiaccaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHU MEIULUHBL. [[oOHSATHE 0 HAYYHBIX METOJIaX MO3HAHUS

BE€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. Yenosek B MHUPE BEIICCTB U MaTCpHaAIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpurajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KpaCcKu, CTCKIIO,
KepaMuKa, MaTrcpualibl AJId 3JICKTPOHHUKH, HAHOMATCpPHUAJIbl, OPraHUYCCKHUC U

MHUHEpaJIbHbIEC y00peHUs

33

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIIOJIB30BAHUA JICKAPCTBCHHBIX
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