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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanuuny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEAHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencraBieHHbIx B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4eOHOro mpenmera «XuMHUs» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoi
Qenepany, peaNu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerud pas3BuTUsi BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuon 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1ielt cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMsl, pPe3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON  OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIYXKHUT 3aBEpUIAIONIMM O3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKM OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY
3I0POBBI0 M TPHUPOAHOW cpene. Peammsyercs Xumudeckoe 0Opa3oBaHHE
0o0yyJaromuxcs Ha YPOBHE CpeHEro o0Imero oOpa3oBaHMs CpPEACTBAMH y4eOHOTO
npeaMera  «XuMHUsS», COJEpKAaHHE M IIOCTPOEHUE KOTOPOIrO ONpPENEIEHBl B
nporpaMMe MO XUMHUU C y4€TOM cCHenu(uKkd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOABI U B MaTEpUANbHON XW3HU OOIIECTBa, a TaKXKe C Y4ETOM
o0mmx 1eneil M MPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeiHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIpaeT O0COOyI0 pOiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBbHOW KYJIBTYPHI.
OHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3J]aHHE IEJIOCTHOTO MPEACTABICHUS 00 OKpPY)KAIOIEM MHpE KaK O €JUHCTBE
OpUPOJBl M YEJIOBEKa, KOTopoe (OpMUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHHUS
BELIECTBEHHOI'0 COCTaBAa OKPYKAIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMM HayKaMu, XHMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPbI, HEOOXOIUMBIM YCIIOBUEM YCHEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pelIeHUue
MI00anbHBIX MOPOOJIEM YCTOMYMBOIO pa3BUTUS 4YEJIIOBEUYECTBA — ChIPEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON O€30MacHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
W3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKH3Hb COLMYMa, MPOJOJDKESHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMIOCPECTBEHHO C XUMHUEH.

CocrtaBistoniuMu  TIpeiMeTa  «XHUMHS»  SBIAIOTCS 0a30Bble KypChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHWYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 OOIIEeH XMMUU) U
opraHuyecko xumuu. @opMHUpPOBaHUE JAHHOW CHUCTEMbl 3HAHUM NMPU U3YUYCHUU
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3usl
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMus» cQopMUpOBaHA B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Y4YeHHMIO Y4eOHOro Marepualia u O0O0yCIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpeNeiIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCMHEHUN, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX U 3JIEKTPOHHBIX
npelncTaBieHnit o cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COEQUWHEHUU. B Kypce OpraHM4eckOod XWUMHM IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI 0 XUMHUYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOUN pEeaKuu.

[lon HOBBIM yriaoM 3peHHs B TpeaMeTe «XUMHs» 0a30BOTO ypPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHUs
TEOPETUUYECKUA Marepral W (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTU, B Kypce «OO0mmas u HeopraHuyeckas
XUMUS» OOYyYaromIMMCSl TPEAOCTABISETCS BO3MOXXHOCTH OCO3HATh 3HAYCHHE
MEPUOANYECKOIO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTHUECKUX IMO3UIIUH,



rIIy0XXe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 OOBACHSAIOIIENH U TPOTHO3UPYIOILEH.

Envnasa cucrema 3HaHUN O BaXXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKUUAX, UX CYLIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEPKAHUSA, HUMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT ITOHMMAHHMIO B3aMMOCBSI3M XHUMHH C
OPYTUMHU HayKaMH, PACKpPBIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
NESATENbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUNW XMMUU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OsiiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATH HMH(OpMaLUI0 U
OpUMEHSATh €€ MJis1 TONOJHEHUs 3HAHWM, pelIeHUs] WHTEIUICKTyalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKHUX 3a/1a4. B 1enom cojepxkanue yuyeOHOro
npeamera  «XHUMHS» ~ JAHHOTO  YPOBHS ~ HM3YyYEHHMS  OpPHUEHTUPOBAaHO  Ha
dbopMupoBaHuEe y OOYYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJIsI MOHUMAHHUS
¢unocopckux unel, TakuMX Kak: MaTepUaIbHOE €IWHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTb MPUPOAHBIX SBJICHUN IyTEM OSKCHEPUMEHTA H
pelIeHUs] TMPOTUBOPEYM MEXIAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe Mpo0seM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPbsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTepUasoB.

B nnane pemeHus 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIA3ALUU
oOy4Yaromuxcs MNPUHATHIE MPOTPAMMON IO XHUMHUU TMOJIXOJbI K OIPEACICHUIO
colepKaHUsi M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAIBbHBIX  Y4YEOHBIX JACHCTBUH, uUMeEOmuUX 0a30Boe 3HAYCHHE IS
pPa3sTUYHBIX BHJIOB JICSITEIILHOCTH: peHIeHUs MpoOiieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX I MPUOOPETEHHUS OIbITa TPAKTUIECCKOM
U KCCIIEIOBATENILCKON NEATEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUHU
XUMUHU.

B mnpaktuke mnpenonaBaHus XHMUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
o0pa30BaHUs, TaK U HA YPOBHE CPEIHET0 OOIIero 00pa3oBaHUs, IPU ONPEACTICHUH
COJIepKAaTEeIbHOM XapaKTEPUCTUKHM LEJed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
HNEPBOCTENIEHHON 3HAYMMOCTH TPAAMIMOHHO TMpHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENBHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEAECICHUIO LEJIE W3Yy4YEeHUS
MIPEIMETA SIBJISIETCS BIIOJIHE ONPAB/IaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHMS TJIABHBIMHM LEJISAMH U3YYEHHs IMpEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBble TOHATHS, (DyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XHUMHYECKUX peakUuuid, HEOOXOAUMBIX JUIsl MpUOOpEeTeHUs
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMMHUYECKOIO0 OJKCIEPUMEHTa, COOJIOJIEHUEM  TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxatelibHas XapakTepUCTHKa LeIel U 3a/ay U3y4eHUs
npeiMeTa B IporpaMMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpenHero oduiero oopazoBanus. Ceronns B
NpernojjaBaHud  XUMHUKM B OOJbIIed  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepKaHusi OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIET0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMU aKTUBHOTO TMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
JUISl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM 1pu W3ydYeHHHM IpeaMera «XUMUS» JTOMHHHUPYIOIIEE
3HAauYEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4aroluXcsl K YCIOBHUSIM TWHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHUE  WHTEUIEKTYalbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBLHOMY MPUHATHIO I'PaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBanue y OOyYarONIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHI[MI), HUMEIOUIMX YHUBEPCAIbHOE 3HAYEHHWE [JIs Pa3IUYHbIX BHJIOB
JESTEHHOCTH: PEIICHHs MPoOJeM, MOUCKa, aHaIu3a U 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsI TPUOOPETCHHs] OMBITa JCSTEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B I[IO3HAHWU XHMHUH, a TaKXke [JIi OLUEHKH C TO3UIHMA
AKOJIOTHUYECKON O€30MacCHOCTH XapakTepa BIUAHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U NPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUU B COOTBETCTBUHU C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHM JIJIsl TIOUCKA M aHaliu3a y4yeOHOU u
HAYyYHO-TIOMYJISIPHOW HHGOPMAIIMKA XUMUYECKOTO COAEPKaHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUM M MPOBEACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcsi yOeXKIEHHOCTH B  T'YMaHUCTUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEHICHUM TJI00AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 37I0POBBIO, a TakKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yuebHOM mmaHe cpemHero oOIIero oOpa3oBaHHS Y4YEOHBIM MpeaMeT
«XuMus», U3ydaeMmblii Ha 0a30BOM YpOBHE, SBIISIETCS 00S3aTEIbHBIM YYCOHBIM
IPEIMETOM.

OO61iee 4Kcio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBanus, coctaBisier 68 yacos: B 10 kiacce — 34 4aca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MAaTepuajoB. Teopus CTPOCHUS OPraHHMYECKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPyKTypHbIE (POPMYJIBI
OpraHWYecKuX BewlecTB. l'oMonorus, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHUYECKUX COCTMHEHUSX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. Homenknatypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHHE € OO0pa3laMy OpPraHMYeCKUX BEIIeCTB M MaTepuallaMM Ha HUX
OCHOBE, MOJICJIMPOBAHHWE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IPEBPALLICHUIO OPTAHUYECKUX BEILECTB
IIpU HarpeBaHuu (TU1aBjieHre, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKUEe W XHMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHUusT W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOJYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U NPONUIEH —
POCTEHIIINE TPEACTABUTENN aJKEHOB: (PU3WYECKUEe W XUMHUYECKHE CBOWCTBA
(peakuuuM TUJIPUPOBAHHUS, TaAJOT€HUPOBAHMS, THUApPATALUU, OKHCICHUS H
NOJIMMEPU3ALIAN ), TOJIyYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHUYECKUE CBOWCTBA (peakuus nonuMepusanuu). IloaydeHne CMHTETHYECKOro
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuu TUIpPUPOBAHUSA, TaJOT€HUPOBAHUS, TUApaTallUH,
rOopeHus), NoJy4YEeHUEe U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MUYECKHE U XMMHYECKHE CBOWCTBA
(peakuMy TaJlOreHUpPOBAHUS M HUTPOBAHMS), MOJyUEHHE U NpPUMEHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHnue. TOKCUYHOCTD



apeHoOB. ['eHeTHMYeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
HedTanble ra3pl. Hedte m €€ mpoucxoxaenue. Crnocodbl nepepabOTKu HEPTH:
NEpPEeroHKa, KpPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKuil), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MMPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX MPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3luamMu IUIacTMAacCc, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MOJIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyUYEeHHE ITHUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Boluncnenuss 1mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kucnopoaconepxamnue opranudyecKkue CoeAHHEHH

[IpenenbHble OQHOATOMHBIE CHOUPTHL. METAaHONI W 3TAaHOJ: CTPOCHHE,
¢usnyeckue M XUMHYECKHE CBOMCTBa (peakuuu C AaKTUBHBIMH MeETalljlaMH,
raJIOT€HOBOJIOPO/IAMM, TOpPEHHUE), NpPHUMEHEHHE. BoIopoaHbIE CBI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaToMHbl€  CHUPTHI. OTWICHIVIMKOIb W  TIULEPUH: CTPOCHHE,
¢usnyeckue M XMMHUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO IIETOYHBIMU
METaJJIaM{, KauyeCTBEHHAs pEeaklMs Ha MHOTOATOMHBIE CHMUPTHI). [lelicTBHe Ha

opraHu3M 4yenoeka. [[puMeHeHue riminepruHa U dTUICHTJTUKOJIS.

deHoy: CTPOCHHE MOJCKYJIbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocts enomna. [Ipumenenue denHoa.

Anpnerunipl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKILIUH ), IOJTyUYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeEJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3MYecKne U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /ISt Kitacca KUCJIOT, peakius dTepu(puKainm), MOTyIeHHEe U IPUMECHECHHE.
CreapuHoBasi ¥ OJIEMHOBAasi KHUCIJIOThI KakK MPEIACTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

Crnoxnple 3(QUpHl KaK MPOW3BOJHBIE KapOOHOBBIX KuCIOT. [mmponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
pOJIb KUPOB.



VYrneBogel:  cocTaB, Kiaccu@uKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — nmpocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
rugpokcugom menu(ll), okucinenne ammuadHbpIM pactBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TIJIIOKO3bl), HAaXOXJACHHE B IMPUPOJIE, NMPUMEHEHHE,
o6uonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeJuToNo3bl.  PuU3Nyeckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C UOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
npoBeJieHne, HaOJII0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OMBITOB: TOpPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE STaHOJIA
okcugom wMenu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenau(ll), BzammomelcTBHE Kpaxmalia C HOJIOM),
IpOBEJIEHNE MPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTBHI.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMMHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHWYecKue coenuHeHus. duznueckue
U XMMHUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha mMpUMEpe INIHIMHA). bromornueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiKoB. XHWMHUYECKHE CBONCTBAa OEIKOB:
TUIPOJIN3, ICHATYPALMsl, KAYECTBEHHBIC PEaKIIMU Ha OeIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHsI BEUIECTB M HX MPEBpallCHUN:
HaOJI0/ICHHE W ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUH, LIBETHBIE PEaKIUN OEIKOB.

BbicOKOMOJIEKY/ISIDHBIEC COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALUH, CPEAHA MOJICKYJISpPHAs
macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
NOJIMMEPU3ALINS ¥ TIOJIMKOHACHCALINS.

OKCHEpPUMEHTAIbHBIE METOABl M3YyYEHHs] BELIECTB M HUX IPEBPALLCHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYILIECTBIIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAay4YHBIX IOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU ISl OTIEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KJIacCU(UKALUA, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

O®usuka: Marepus, OJHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HSHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (M3HUECKUE BEJIMUMUHBI U €ITMHUIIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTocuHTe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENIKH, YTIEBOABI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCBL.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpernapaThbl, MaTepUAIIbI U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuoOANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMHudecknx aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHYECKUX HJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX M CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KOBaJIEeHTHAs HEMOJIApHAsl W MOJspHAas, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). Bopopoanast cBsi3b. BaneHTHOCTh. DNEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIMbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKHU.

[TondaTne o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10Jisl BEIlIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOPraHWYECKUX BEHIECTB. [ eHeThueckas CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKHMX — peakluuil B
HEOPraHWYECKON M OpPraHMYECKONM XUMHHM. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMHUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XuUMHYECKoe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro paHosecus. [Ipunuun Jle [Hlarense.

OnekTponauTnyeckas auccoryanus. CHiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJasl, HEUTpaIbHas, IEJTOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYCHMSI BEIIECTB W WX MPEeBpalCHUI:
neMoHcTpanusa Taonui «llepuoandeckas cucrema xuMuueckux snemeHntoB JI. U.
MeHnneneeBay, M3ydeHHE MOJIENICH KPUCTAJUIMYECKUX PEHIETOK, HAOMIOICHUE U
OTHMCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iokKeHHe IEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTOPa, OMPEACICHNE CPEbl PACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuud HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BimsHue pazaudHbiX (GakTOpoOB HA CKOPOCTH
XUMUYECKOU PEaKIAN».

Pacuérnrle 3aaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PaACUEThl, Pacu€Thl C HCMOJB30BAHUEM IOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxenune HemetraiuioB B Ilepuoamyeckor  cucteme
xumudyeckux anemMeHToB JI. M. MeHnmeneeBa M OCOOCHHOCTH CTPOEHHS aTOMOB.
@du3nYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIoB (Ha MpuMepe
KHACTIOpoaa, cepol, pocdopa u yriepomaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimepoga W KpPEeMHHsSI) W HX  COCIMHCHHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COEANHEHU).

[IprMeHeHnEe BaXKHENIINX HEMETAJLUIOB U UX COEUHECHUM.



Meramisl. llonoxxenune meramnoB B Ilepuoguueckoinl cucreMe XUMHYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aTomoB MeTasuioB. OOmue ¢uzndeckue cpoiictBa MetaiioB. CriiaBbl METAJJIOB.
DIEKTPOXUMHUYECKUI P HANIPSYKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, aJTlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHCHUH.

OO6mue cnocoObl moiayyeHus: MetauioB. IIpuMeHeHre MeTamioB B ObITY H
TEXHHUKE.

DKCMEPUMEHTAIbHBIE METOJIbl M3YUYCHHS! BEIIECTB W MX MPEBPaACHUI:
U3y4YeHHe KOJUJIEKIMU «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTATIBHBIX 3a/ia4, HAOJIOJIEHWE W OIHCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U TIeJIoYel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAJIIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHUSA U KM3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [IoHSATHE O Hay4YHBIX METOJIaxX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYCHUS] BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl JUIsl JIEKTPOHUKM, HAaHOMAaTEpUaJIbl, OPraHMYECKHE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacHOTO UCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBS3€H MpW  HW3yYeHHH OOmed u
HEOpraHn4yeckon xumuu B 11 Kiacce ocylecTBisieTCsl Yepe3 UCIOJIb30BAHUE KaK
oO0IUX eCTEeCTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAY4YHBIM (DAaKT, rumores3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilacCuPUKalKs, MEePUOJAUYHOCTb, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (DM3UYCCKUE BEIUYUHBI U SIUHUIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHhl.

TexHomOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
IPOMBIIICHHOCTh,  (hapMalleBTUUYECKasi  MPOMBIIIUICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMEeTHbIM M NpeaMeTHbIM). HayuHo-meToguyeckol OCHOBOM  JIst
pa3pabOTKH TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOTPAMM CPEIHEro OOIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJBTATOB OCBOCHUS MpeIMeTa «XUMHUS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJICICHBI CIEAYIOMINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUHCKONW Tpa)KJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPaJUINi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATENIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMHU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HEHHBIC ILJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS MIpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMUS, CaMOpAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIBHON M TPAKTUYECKOW EATEILHOCTH
0oOy4JaromuXxcs M0 peaju3aly MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOIOPAIKY;

MPEJCTABIEHNAS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHUW B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Yy4YEOHBIX U IMO3HABATEIBHBIX 3a7]a4, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHUBBI, HAMEpPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MIPHU aHAIN3€ PA3JIMUHBIX BUJIOB YU€OHOMU JIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCCYy TBOpUECTBA B OOJACTU TEOPUM U TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOJMIOJCHUN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MHQpOpMAIMU O TEPEIAOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBJICHUSIMU,
U MIPUHAMATh OCO3HAHHBIE PELIEHHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU ATUX
HOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHUS IIEHHOCTEW 370poBOTO W Oe30omacHoro obpasza IKHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYJOBOU JIEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH TMPaBUI HWHAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KypEeHUS);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHUKATUBHOW  KOMIIETGHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M  JAPYruxX BHJIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COI[MAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuid pa3iuyHOro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYy, JIOJSAM TpyJa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpaszoBanus, Oynymiedl npodeccur U peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUU, UHTEPECOB U
notpedHocTeN 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€JI€CO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KAK HCTOYHUKY
CYIIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa HKOJOTHMYECKUX TMpoOJieM, BIMSIHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbLHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JECUCTBUN, NPUHOCSAIIUX Bpell OKpYyKaromen
MPUPOJHON cpejie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHUYECKHUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATENbHOCTH AKOJIOTHYECKOU HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COLMAJIbHOU
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(GbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
IpEeICTaBIeHUsI 00 OKPY’KaloIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W peHIeHUU TMpoOJIeM COXpaHCHHUS
IPUPOHOTO PABHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
UUMBWIM3AlMUA: B €€ T'YMaHUCTUYECKOW HAIMpPaBIECHHOCTH M BAXKHOW pOJIU B
CO3/IJaHUH HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbhl, PEIICHUHU TJI00ATBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPbEBOW, DHEPr€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
YCHEIIHOTO TpyJla W OKOJOTHYECKH KOM(OPTHOW >KM3HH KaXKIOTO UIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUH OKPYXAIOLIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS JelIaTh 00OCHOBAaHHbIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS [JAaHHBIX C ULEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XMMHYECKUE 3HAHMS IS
penieHus NpooOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpEeCca K MO3HAHUIO U UCCIIEA0BATEIBLCKON EATEIIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3YJIbTAThl OCBOCHHA y‘{€6HOFO npecamMeTa «XUMUS» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa303aHH51 BKJJIOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIUCTUIIIIMHAPHBIC (MG}KHpe)IMCTHBIC) 06III€Hay‘{HBI€ IMMOHATHUSA, OTPAXKAIOIINC
OCJIO0OCTHOCTD HaquOI;'I KapTHHBI MHpA H CH@HI/I(I)I/IKY MCTOJOB IIO3HAHUA,
HCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCUICCTBO, DHCPIUA, ABJICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIMII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, HEI6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U npyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJIATUBHBIC), o0OecrieunBaIoIINe dbopmupoBaHue (b yHKIIMOHATBHO M
I'PaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpPCAJIbHBIC YueOHBIE
JIEVUCTBUS B IIO3HABATEIILHOW M COLIMAJIBHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y49eOHBIMH  TO3HABATCILHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISATHUBHBIMHU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaBaTeJIbHbBIMH
JeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTPUBATh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMU LEIISIMH;

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIJICJISITh XapAKTEPHbIC MPU3HAKU TOHATHM W yCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCU(PUKAIIMU BEIIECTB M
XMMUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMaTPUBAEMBIX
SIBICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEACTABICHUS — XUMUYECKU T
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢opMmyJia, ypaBHEHHE XHUMHYECKOUH
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSTh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAy4YHOI'O0 MO3HAHUS BEUIECTB M XUMHUUYECKUX
pEaKLnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONATH 32 XOJI0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YyJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
NOMCKY METOJIOB pEIICHHUS] MPAKTUYECKUX 3a7ady, NPUMEHEHHIO Pa3IN4YHbIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HWCTOYHHMKAX WHPoOpManuu (HAy4HO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpXkaHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
npeACTaBICHUs, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HEMPOTUBOPEYUBOCTb;



(GopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
oroope wuHpOpMaNKMKH, HEOOXOMUMON IJIsi BBINOJHECHHWS YYEeOHBIX 3a1ad
OIPEIIECIIEHHOIO TUIIA;

MPUOOPETaTh OIBIT WCIOIL30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TMYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (GOpMYy  TIpEACTaBICHUS
uH(popMaIK (CXeMbl, rpauKH, TUarpaMMbl, TaOIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyecTBE CpeACTBAa Mpu pabore ¢
XUMHUYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHEe W
MaTEeMaTUYECCKUE) 3HAKH ¥ CUMBOJIBI, POpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISITHOCTH.

OByajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JIeHCTBHSIMM

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXJAaeMOM TeMbI B XOJ€ Majora u/uiu
JUCKYCCUH,  BBICKAa3bIBaTh  HWJEH, (QOPMYJIHPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIBHO BBITIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNaTh C MPE3CHTAIlMeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJTyYEHHBIX CAaMOCTOSTEILHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOJTHCHUH
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH padOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pea3allui yueOHOTO MpoeKkTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBENEHHBIX HCCIIENOBAHMIA MYTEM COTJIAcCOBaHUS TMO3ULIUN B
xoJ1e 00Cy X AeHHUsI 1 OOMEHa MHEHHUSAMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, Ompenessis €€ Iead W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUN Y4YeOHBIX M UCCJENIOBAaTEeIbCKUX 3a/ad, BHIOMpaTh Haunboee
3 PeKTUBHBIN CMOCO0 HMX pEImICHHS ¢ Y4ETOM TMOJyYEeHHUS HOBBIX 3HAHHH O
BEIIECTBAX M XUMUYECKHUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA Ha OCHOBE CaMOaHaIu3a
U CAMOOIIEHKH.

INPEIAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHble pe3ynabTaThl OCBOEHHMS Kypca «OpraHuyeckas XuUMUSI»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUs MPAKTUUECKUX 3a7a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJEKTpOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BEpHyTass MU COKpalllEHHAs), MOJb, MOJISIpHAS
Macca, MOJSIpHBI 00BEM, YIJIIEpOJHBIN CKeyleT, (QyHKIHUOHAIbHAs TpyIia,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YIJIEBOAOPOIbI,
KHACJIOPO/ W a30TCOJep)Kalllie COCIUHEHHsI, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3BIK XHMHUHU; MHUPOBO33PEHUYECCKUE 3HAHMUSI,
JeXallue B OCHOBE IMOHMMAaHUS TMPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKUX
SBJICHUHN, (PAKTONOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYyYCHUH U
0€30MacCHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUUECKOU IeSITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATh XapaKTepHbIE TNMPU3HAKUA TOHITHH,
yCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TIPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYEeCKMX BEIIECTB M yPAaBHEHHM XUMHUUYECKHX  PEAKIIHA,
U3rOTABIMBATh MOJEIN MOJEKYJ OPTaHMYECKHX BEIIECTB /I HILTIOCTPAIMH UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yUEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY M CTPOCHHIO K OMpeAeIEHHOMY
KJIacCy/Tpymie COeANHEHUH (yrIeBOAOPOIbI, KHCIOPOJ U a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHS), J1aBaThb WM HAa3BaHUS IO
cucremarnieckoir HomeHkiarype (IUPAC), a Takke NPUBOAHUTH TPUBUAIBHEIC
HA3BaHUSA OTJENbHBIX OPraHUYECKUX BEUIECTB (ITUJICH, MPOIMMUIICH, AlleTHJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMalbIerua, aneTaibJerTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCII0Ta, TJIF0K034,
bpyKTO3a, Kpaxmal, IeJITI0a03a, TIUIWH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. ByTiiepoBa 1151 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MAacChl BELIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYeckue MU XMMHUYECKHME CBOWCTBA THUIMYHBIX MPEACTABUTEICH pPa3IUUYHBIX
KJIACCOB OPraHWYEeCKHX BEUIeCTB (METaH, 3TaH, 3TWUJIEH, MPOMMJIEH, AlleTHUJIEH,
Oyranuen-1,3, metmnOyranuen-1,3, GeH30J, METaHOJ, JTAHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJeruja, MypaBbUHAs U YKCYCHasl KHUCIIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), UJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHYECKUX PEaKIUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (HeTb, NTPUPOAHBIA Ta3, Yroyib), CHOcoObl HUX MepepaboTKu WU
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH );

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJI0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIETUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA MPUHATUS peUIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCyJIol U J1TabOpaTOpHBIM 000pYyJOBaHHEM, a TaKKe IIpaBUja OOpAaIICHHS C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpAIEHUS OPTaHUYECKUX BEIIECTB P HATPEeBAHUH, TIOTyICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypaIlus OENKOB MpH HArpeBaHWH, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIAaMH TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBaHHUEM, TMPEACTABISATh PE3YIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHI COOTBETCTBYIOIIUX
peaknuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
nHpOpMaILMIO, TMOJYy4YaeMyl W3 Pa3HbIX MCTOYHUKOB (CpPEeACTBA MAacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  yMEHHMM  coOJroAaTh  IpaBUjia  AKOJOTHMYECKU
L[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsl M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, 0CO3HABAThH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHMW3Mbl OMNPENEIEHHBIX OPraHHMYECKHUX
BEUIECTB, MoHMUMas cMbica nokazarens IIJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W MPEJOTBPALEHUS HUX BPEIHOIO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  cAenblIX M clAabOBUIAIIMX OOyYaroUuXcs: YMEHUE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOCHMsS Kypca «OOImas ¥ HeopraHuveckas
XUMHUS» OTPaKaroT:

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOM  COCTABIISIOINICH
€CTECTBCHHO-HAyYHON KapTUHBI MHPA, POJM XHUMHU B TO3HAHUHU SBJICHUU
npupoabl, B  (OPMHUPOBAHMH MBIIUICHHS UM  KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U IPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOW PEaKIMh, XMMHUUYECKOE PABHOBECHE), TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
pU XUMHYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH S3BIK XHMUH,
MHPOBO33PCHUYECKNE 3HAHUS, JIEKAIIHUE B OCHOBE IMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHUYCCKUX SBJICHHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCIMOJIb30BAHUN BOXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTHYECKOM JACATEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEpPHbIE MPU3HAKU TMOHSITHUH,
YCTaHABIIMBATh MUX B3aMMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIHUE MOHATHSA IPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocrtaBlieHUs (GOpMyJ BELIECTB M  YPAaBHEHUHW XHMMHUUYECKHX  pEaKIHi,
cucreMmatnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble HA3BaHUS OTACIBHBIX
HEOpPraHMYECKUX BEIIEeCTB (yrapHblil ras3, YIJIEKUCIBIA Ta3, aMMUaK, raméHas
U3BECTh, HETAUIEHAs! U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METa/NINYECKasi, BOJOPOJHAs) B COCAUHEHUSIX, THUI
KPUCTAINTMYECKON PEETKH KOHKPETHOI'O BeIlecTBa (aTOMHAas, MOJIEKYJsipHas,
MOHHAsI, METAJUTMUECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPaX HEOPraHMYECKUX
COCJIMHECHMM;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeiIEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHNH;

c(OpMHPOBAHHOCTh YMEHHHM XapaKTepU30BaTh dSJEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX 3JeMEeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xuMHudeckux djaemeHtoB JI. M. MenneneeBa, HCIONb3ys HOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTaNMy, «QHEPTETUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
10 mepuojiam U rpynmam llepuoandyeckon cucteMbl XUMUYECKUX 351eMeHTOB . M.
Menpeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  pa3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXIAY HEOPraHUYECKUMU
BEILIECTBAMU C IMOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHUYECKHE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY UM COCTaBY pPEArupyrollnX BEIIECTB, TEIIOBOMY
apdeKTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00OpaTUMOCTH
peaKkInuy, y4acTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABJISTH YPAaBHEHUS PEaKIUW Pa3TMIHBIX
THUIIOB, TIOJIHBIE ¥ COKPAILIEHHBIC YPABHEHUS pEaKUuii HOHHOTO OOMEHA, yYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTAHMYCCKHUX
BEIIICCTB,;

c(OpPMHPOBAHHOCTh YMCHHMH pPacCKpPbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUH IMOCPEICTBOM COCTaBJICHUS 3JCKTPOHHOrO OaliaHca
3TUX PEaKLUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeakIUy OT PA3IMYHBIX PAKTOPOB; XapaKTep CMEIICHHSI XUMHUECKOT'O PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TIOJYYCHHUSI CEPHOM KHCIIOTBHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOIMMX HAYYHBIX NPHUHIIMIIAX WU
AKOJIOTHYECKUX MPOOJIeMax XMMHYECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH TIa30B
IPH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WIH 00BbEMa Ta30B 10 M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MJIU O00BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOrO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEIIECTB, MPEBPAIECHUSI U COXPAaHEHUS YPHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMUYECKOM
nocyJoM 1 JabopaTOpHBIM OOOpPYJOBaHMEM, a TaKKe MpaBuiia OOpaleHus: C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHIA BOJOPOAAa B MPUCYTCTBUM KaTalIM3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOpA, BIMSHUE PA3TMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInd,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIMu Ha cyibdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE AKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamie»y U «HemeTannsl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHNH C BEIIECTBAMU M JTa0OPATOPHBIM 00OPYIOBAHHEM,
NPECTaBISATh PE3yJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (dopme 3ammcu
YPaBHEHHI COOTBETCTBYIONINX PEAKIMA ¥ (OPMYyIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHWH KPUTHYECKH AaAHAIM3HPOBATH XUMUYECKYIO
UHPOPMAIIMIO, TIONyYaeMyH M3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKAaIM, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHHMH  coOJtoAaTh  MpaBUjia  SKOJOTHYECKHU
1eaecooOpa3HoOro MOBEJAEHUsT B OBITY W TPYJIOBOM JAESTEIBHOCTH B LEJAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsl M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, 0CO3HABAThH
OMacCHOCTh BO3JCHCTBHS Ha )KMBBbIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHATP Ha mpuMepax CrHocoObl YMEHBIICHUS U
PEAOTBPAILCHHS UX BPEIHOTO BO3JICUCTBUSI HA OPraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
OPUMEHATh 3HaHHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pasjeion (undpossie) BocnurarejibHbIH
Kourpoububie | IIpakTHyeckue
n/n U TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE KOMIIOHEHT
padoThI padoThI
pecypcsl
Pasnea 1. Teoperuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
dopmuposaHune
. Hay4HOro
[IpenmeTt oprannyeckoin
MWPOBO33PEHNA U
xumun. Teopus cTtpoeHus
11 . 3 NOHUMaHMA POau
OpPraHMYECKUX COCAMHECHUN
TeopeTnY4eckmx
A. M. BytnepoBa P B
OTKPbITUIA B Pa3BUTUN
XUMUN.
Hroro no pazaeny 3
Pa3znea 2. YriieBoaopoanbl
BocnutaHwe
aKKypaTHOCTK 1
cobtoaeHNs nNpasm
IIpenensHbIe
2.1 2 TEXHUKM
YTJIIEBOIOPOABI — AJIKaHbI
6e3onacHOCTV Npwu
paborte ¢
yrneBofopoAamu.
Henpenenbusie PasBuTtune nornueckoro
2.2 YTJIEBOJIOPObL: AJIKEHBI, 6 1 MbILUNEHUSA U
aJIKa/INEHBbIl, aJIKUHBI NOHUMaHMA




B3aMMOCBA3MN
CTPOEHUS N CBOWCTB
BELL,EeCTB.

dopmuposaHune
npeAcTaB/ieHns o

NpaKTUyecKou
ApomaTtnyeckue
2.3 2 3HAUYMMOCTHU
YTJIEBOJIOPO/IBI
apoMaTUYecKnx
COeAVHEHUN B
NPOMbILLIEHHOCTH.
BocnutaHue
3KOJIOrMYeCcKoro
[IpupoHbIE UCTOYHUKHU CO3HaHWA 1
2.4 YIJIEBOJIOPOJIOB U MIX 3 1 MOHUMaHUA
nepepaboTka paLMOHaNbHOro
MCMNONb30BaHNA
NPUPOAHbIX PECYPCOB.
Hroro no pazaeny 13
Paznen 3. Kuciopoacoaep:kanue oprannvyeckue coeJuHeHust

®opmupoBaHue
OTBETCTBEHHOrO
OTHOLLEHMA K

3.1 Cruptsl. DeHon 3 NCMONb30BaHNIO
XMMUYECKNX BELLeCcTB
B 6bITy 1 Ha
NpPOV3BOACTBE.

3.2 Anpneruasl. KapboHoBbIE 7 PasBuTtue




KUCIOTHL. CIOKHBIE A3PUPBI

NpaKTUUYeCcKnx
HaBbIKOB "
NOHNUMaHMA cnocobos
npUMeHeHMs
KMCNOPOACOAEPIKALLMX
COEAVHEHUN.

BocnutaHve KyabTypbl
3/,0pOBOrO NUTaHNA 1

3.3 Yrnesoasl 3 MOHMMaHUA
6uonornyeckon poan
YrNeBOZOB.
Hroro no pazaeny 13
Pa3znea 4. Azorcoaeprkaiiue oprannyeckne coeIuHeHus
dopmunpoBaHme
npeacTaBAeHNs O
byHAAMEHTaNbHOM
AMUHBL. AMUHOKHCIIOTEL.
4.1 3 poau
benku
a3oTcoAep KaLnNx
COeAVHEHUNN B XXNBOW
npupoae.
Uroro no pazneny 3

Paszpnen S. BoicokoMoOJIeKYISIpHbIE COeIMHEHUA

5.1

[Tnactmaccel. Kayuyku.
Bosokna

BocnutaHwe
noTpebuTenbCckom
rPaMOTHOCTU U
NOHUMaHWA BANAHUSA




MaTepunasoB Ha
OKpY>KatoLLytO cpesy.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME
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11 KVIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jeioB u (uudpossie) BocnurarejibHbIH
n/n TeM NPOrpaMMbl Bcero Konrpoapurre | - Mpakruteckue o0pa3oBaTe/ibHbIE KOMIIOHEHT
padoThI padoTsbI pecypest
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
dopmuposaHune
CrpoeHne aToOMOB. Hay4YHOM KapTUHbI
[lepuoanueckunii 3aKoH u MUpa 1 ropaocTu 3a
11 [lepuoanueckas cucrema 3 BKNaJ,
XUMHUYECKUX 35ieMeHTOB /1. OTeYeCTBEHHbIX
H. Menneneesa yuYeHbIX B pa3BuTVe
HayKw.
Passutne
NPOCTPaHCTBEHHOTO
MbILLUNEHWS U
19 CrtpoeHue BellecTBa. 4 HOHAMANYS
MHuoroo06pasue BelecTB
eANHCTBa
MaTepuanbHoOro
Mupa.
BocnutaHue
KyNbTYypbl
3KCMepuMeHTa U
1.3 XHUMHUYECKUE PEAKIUU 6 1 1 MOHUMaHUA
NpaKkTNyecKou
3HaYMMOCTM

XUMUNYeCKnX




NpoLLeccos.

Hroro mno pazueny 13
Pa3znen 2. Heopranuyeckasi Xumusi
dopmupoBaHume
npeAcTaBieHns o
2.1 Mertanisl 6 oI MeTaM?B ®
COBPEMEHHOW
TEXHUKE U
3KOHOMMUKE.
Paszsutne
3KO/IOrMYeCcKoro
MbILLUNEHWS U
2.2 Hemeranms 9 roRMManKA
3HayeHus
HemeTann0B B
npupose v
NPOMbILLNEHHOCTM.
BocnutaHue
53 CBsi3b HEOPraHUYECKUX U 5 LeNoCTHOro
' OpPraHHYECKUX BEIIECTB BOCMPUATUSA XUMUK
KakK e4MHOW HayKu.
Uroro no pazgeny 17
Pa3znen 3. Xumus v :KU3Hb
dopmuposaHue
3.1 XUMUS U )KU3Hb 4 eCcTeCTBeHHOHay4YHOW

rPaMoOTHOCTUN U




NOHMMaHUA POaUn

XMMWUW B
noBCceAHEBHOM
KU3HU.

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAUYECHUE
Teopust cTpoeHHs! OpraHu4ecKUX
2 coenmunennii A. M. bytneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencraienue o Kiaccuuxanuu
3 opraHuueckux Bemiects. Homenkinarypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUN Psifl
5 Mertan u 3TaH — OpocTeume 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINe 1
IIPEICTAaBUTENN AJIKEHOB
3 IIpaktuyeckas padora Ne 1. «Ilomydenue 1 1
STHJIEHA U U3yUYEHUE €T0 CBONCTB
Ankanuensl. byraauen-1,3 u
9 MeTunoyTanuen-1,3. Ilonyuenue 1

CHUHTCTUYCCKOI'O KayuyKa U PE3UHLBL




AJKHHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHM psiji. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKUHOB

11 Beluncnenus 1o ypaBHEHHIO XUMUYECKOU
peakuuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIJI€BOJAOPOJIOB,
MpUHAIEKANTUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPO/IOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepadboTKU
[IpupoHBIE HICTOUHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJTHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKu

16 KontponsHast pabota 1o pasueiy
«YTI1€eBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIMPTHI:
METaHOoJI U 3TaHo1. BonoponHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: ATUJICHIJIUKOJIb U
TJIMLEPUH

19 deHoul: CTpOEHUE MOJIEKYIIbI, (pru3nyeckue
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbnerupl: GopmManbIaerua u
aneTanpaeru. ALeToH

21 O/HOOCHOBHBIE ITpe/ieNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIOTBD»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI)IX
KHUCJIIOT

24

MBIJIa KaK COJIX BBICIIIHUX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIee JIeHCTBHE

25

CrnoxxHbie (pUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOITU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHue,
Ouooruueckas poib KUpPOB

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueiine npeacTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nientonosa Kak IpupoHbie
MOJINMEPBI

29

KontpospHas padoTa mo pasueny
«Kucnopoacoaepikamiyue opraHnuecKue
coenuHeHus»/ Beepoccuiickas
MpoBepoYHas padora

30

OO11ast XxapakTepUCTHKA a30TCOACPIKALINX
OpPraHUYeCKUX COeTMHEHUH /
Bceepoccuiickas npoBepouHas paboTta

31

AMWHBI: METHJIAMHWH U aHWJIHNH

32

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OpraHMYECKHUE COETUHEHUS, UX
6uonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHbie




BBICOKOMOJICKYJISIPHBIC COCAUMHCHU A

OCHOBHBIE TTOHATHS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[ImacTmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypamus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMH4eckux siaeMmeHnToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMHUYECKHX DJIEMEHTOB U X COEIUHEHUH I10
TPYIIIaM | MepruoaaM. 3HaYCHUE
MEPUOMYECKOT0 3aKOHA U CHCTEMBI
xumuueckux 3yemenToB [[.M. Meneneena B
Pa3BUTUU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BH/bI; MCXaHHU3MbI O6pa3OBaHI/I$I
KOBaJICHTHOM CBSI3H. BO,Z[OpO,Z[HaH CBA3b

BajieHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. BemecTra
MOJIEKYJIIPHOTO W HEMOJICKYJISIPHOT'O
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTCMaAX.
HcTtuHHBIE U KOJJIOMIHBIE pacCTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYECKUX coeMHeHu. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJ1acCOB

Knaccugukamums XuMHU4eCcKuX peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLUAX

CkopocTtb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE pAaBHOBECUE

10

[IpakTueckas padota Ne 1. «Bausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

11

DIIeKTpoJIUTHYECKast aAuccoruanus. [lonarue
0 BojiopotHOM Tokasarene (PH) pacteopa.
Peakiiun nonHoro ooMena. ['maposm3
OpPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakiuu. [lonsatue o0 anekTponuze
pacIiaBoB U pacTBOPOB CoJei

13

KonTponbHas pabota no pazzaeny
«TeopeTnyeckne OCHOBBI XUMHUN»

14

Mertansl, ux nonoxenue B [leproanaeckoit
cUCTeMe XuMudeckux sneMenTos /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue puzndecKre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUHA METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATpUH, KaJui, KaJblUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU I

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHNN

19

[IpakTueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 3aj]a4 M0 TeMe
«Mertamas»"

20

HemeTtamnel, X OJI0KEHHE B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIIOB.
AJioTponus HeMeTauIoB (Ha puMepe
KHCIIOpoJia, cepbl, (hochopa u yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COCTMHEHUN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocdopa U ux
COeIMHEHUN

24

XHUMUYECKUE CBOMCTBA yIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIUHEHUN

26

O00011IeHNE ¥ CUCTEMATU3ALUS 3HAHUN 1O




TteMme «HemeTtamny. Beruncienus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 33/]1a4 I10 TEME 1
"HemeTamnsl"y

28 KonTponbHas pabota o temam «MeTasib» 1
n «HemeTamie»

29 Heopranudeckne n opraHmdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AMdoTepHbIE HEOPTaHUIECCKHE H

30 opraHuueckue coequHeHus. [ eHeTnaeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecIieueHUH YKOJIOTMYECKOH,

31 SHEPTreTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBneHuss 06 0OIMMX HAYIHBIX

32 MPUHIIATIAX TPOMBIIIICHHOTO MTOTYYSHUS 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB

34 XUMHS ¥ 3J0POBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 0011Iero 00pa3oBaHUs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHUH

1.1

CopMUpPOBAaHHOCTh MPEJCTABIECHUNA O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHpPA, pOJIM XUMHUH B TO3HAHUHU
SABJICHUN TIPUPOABI, B (POPMHUPOBAHWU MBIIUICHUS U KYJIBTYPhI
TUYHOCTH, €€ (PYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOAMMOU st
pelieHusT TPAKTUYECKUX 3aJa4 U IKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cperie

1.2

Bnagenune cucremMoll XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAECT:
OCHOBOIIOJIAT AFOIITNE TIOHSATHUS (Morekya, BAJICHTHOCTH,
AIEKTPOOTPHUIIATEIFHOCTh, CTEMEHb OKHCIICHHS, XHUMHYECKasi CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIA OOBEM, YTIJIEpOAHBIN CKeNerT,
dbyHKIMOHANbHAS ~ Tpynma,  pagudkail,  M30Mepus,  H30MEpBHI,
TOMOJIOTHUECKUNA Psil, TOMOJIOTH, YTJEBOJIOPOMAbI, KHCIOPOA- U
a30TCOJepKAIIUe COECOUHEHHs, OMOJOrMYeCKd AaKTHUBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCNKH), MOHOMEp, MOJMUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOro cTpoeHHus opranmdeckux Bemects A.M. Bbytineposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOrHYECKHe
CBEICHMsI O CBOMCTBaX, COCTaBe, IOJYyYeHHH U O€30MacHOM
UCIIOJIb30BAHMU  BXHEWMIIUX HEOPraHMYeCKUX ¢  OpPraHu4eCcKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ JACATCIIBHOCTH YCIIOBCKa

1.3

ChopmupoBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHaBIMBaTh WX  B3aUMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIME TMOHSATHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

npeBpameHI/Iﬁ OpraHUYCCKUX COeIUHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIb30BATh XMMUYECKYI0 CHUMBOJIUKY
JUIL COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaléHHON) (GOopMya OpraHMYECKHUX BELIECTB M  ypaBHEHHH
XMMHMYECKHX PEaKLUi, U3rOTaBIUBAaTh MOJIEIN MOJIEKYJT OPraHUYECKUX
BEUIECTB Ul WIIKOCTPALUU UX XMUMHUYECKOTO U NPOCTPAaHCTBEHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTH ~ YMEHUH  yCTaHABIMBATh  MPUHAICKHOCTH
HN3YUYCHHBIX OPraHMYCCKHUX BCHICCTB IO HMX COCTAaBy U CTPOCHUIO K
onpenenéHHOMY Kiaccy (rpynme) coeAuHeHUH  (yIJIeBOJIOPOIbI,
KUCIIOPOJ M a30TCOAEPIKAIlMe COEAWHEHHsI, BBICOKOMOJIEKYJISIPHbIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHUs 10 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMHupOBaHHOCTE YMEHHS OTPEICIIATh BUIABI XUMUYCCKON CBS3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPAaTHbIE)

1.6

ChopMHpOBaHHOCTh yYMEHHS HIPUMEHATH: IOJOXKEHUS TEOPHUH
CTpoeHHsl opraHuyeckux BemiectB A.M. BytnepoBa g 0O0bsICHEHUS
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXpPAaHCHUS MACChbl BEIIECTB

YrneBoaopobl. Kucnoponconepxamne u azoTcoaepKanme

OpTraHN4YCCKUC COCIUHCHU . BI)ICOKOMOJ'IeKy.TISIpHBIe COCOAUHECHUA

2.1

CpopMUpPOBAaHHOCT, YMEHHI NPUBOIUTH TPUBUAILHBIE HAa3BAHMS
OTJIETFHBIX OPTaHWYECKHX BEIIECTB (PTHIJICH, MPOIMWICH, aIleTHIICH,
STUJICHTJIUKOJb, TJHIEPUH, (eHod, GopMalbIeru, areTalbIerusl,
MypaBbHMHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasi KHCIIOTa, TJIOKO3a, (PYKTO3a, KpaxMmal, IeJUII0I03a,

TJTUITAH)

2.2

ChopMHUpPOBAaHHOCT, yMEHUN XapaKTEPH30BaTh COCTaB, CTPOCHHE,
du3nYecKue M XHWMHUYECCKHE CBOWCTBA THIHYHBIX IPEJICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
NpONWIICH, aleTwieH, Oyraauen-1,3, merunOyramuen-1,3, OeH30:7,
METaHOJI, TAHOJ, 3TUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTalbICTh]I,
MypaBbHHAas M YKCYCHas KHCJOTBI, TJIFOKO3a, Kpaxmall, IeJUIijI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATH TI'CHCTHUYCCKYHO CBS3b
MCKAY THUIITMYHBIMHA npeaAcCTaBUTCIAMUA Pa3IIMYHbIX KJI1aCCOB
OpTraHN4YCCKUX BCUICCTB YPABHCHUAMHN COOTBCTCTBYIOIIUX XUMHWYCCKUX

peaKIuii ¢ UCIONIB30BAHUEM CTPYKTYPHBIX (hOpMYyIT

2.4

ChopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIAEBOJOPOAHOTO ChIPbsl (HEPTh, MPUPOIHBIN ra3, yroib), CIOCOObI UX

nepepa60TKH U IMPAKTHYCCKOC NTPUMCHCHUC ITPOAYKTOB Hepepa60TKI/I

XHUMHS U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOaX HAYYHOT'O IMMO3HAHHA, UCIIOJIB3YCMbIX B XUMUHN NIPU U3YUCHHUU




BCIIECTB U XUMHUYECKUX SBJIEHUU (HAOIIOJEHUE, U3MEpEHue,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHMS JUIsl TPUHATUS PEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX ITPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE YMEHHI COONIIOJIaTh TPABWJIA  ITOJIb30BAHUS
XUMHUYECKOH TOCYyZ0oH W 1abOpaTOpHBEIM O0OpYyIOBAaHUEM, a TaKKe
npaBWiia OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYECCKHUX OIIbITOB

3.3

CdopMUpOBaHHOCTh YMEHHI TIAHUPOBATH M BBIMOIHATH XUMUYECKUIN
SKCTIEPUMEHT (TPEBPaIEHUsI OPraHUYECKUX BEIIECTB IPU HArPEBAHUH,
NIOJTyYeHHE 3TUJICHA W M3yYeHHE ero CBOWCTB, KAYECTBEHHBIC PEaKIUH
OpraHMYECKHUX BEILECTB, JeHaTypauus OelKOB IpU HarpeBaHUH,
OBCTHBIC PCAKIIUU 6CJ'IKOB) B COOTBCTCTBHU C IIpaBHJIaMHU TCXHHUKHU
0e3omacHOCTH TNpU OOpalleHHH C BEHIeCTBAMU U JIaOOPaTOPHBIM
o0opyI0BaHNEM; NPEACTABIIATh pE3yJIbTATHI XUMHAYECKOT O
JKCIIEpUMEHTa B (QOpMe 3alucu YpPaBHEHHH COOTBETCTBYIOLIUX

peakmuii 1 GOpMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIhTAaTOB

3.4

ChopmrpoBaHHOCTH YMEHUIN MPOBOAUTH BHIYUCIEHUS 110 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
IPOAYKTa peakliy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEaKIUH)

3.5

CdopMupoBaHHOCTH YMEHUI KPUTHYECKHU aQHAJIU3UPOBATH
XUMHUYECKYI0 HHGOpMAIUIO, IMOIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoil uHpopmanuu, cetb IHTEpHET U apyrue)

3.6

ChopmupoBaHHOCTh yMEHHMH COOMIOAATh MpaBUiIa SKOJIOTHYECKU
1eJ1eCO00pa3HOro TOBEIEHUsI B OBITY U TPYIOBOW NEATEIBHOCTH B
LENSIX COXPAaHEHUS CBOErO 3J0POBbS M OKpYXKAIOIIEeH MPUPOTHOM
Cpelbl, OCO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KHUBBIE OPTraHU3MBI
onpeAeNnEéHHbIX OPraHUYECKUX BELIECTB, MOHMMAas CMBICI MOKa3aTels
I[NAK (mpenenbHO AOMYyCTUMOM  KOHIEHTpPALUMHU), TMOSCHATH Ha
npuMepax CrocoObl YMEHBIICHHS U TMPEAOTBPALIEHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHusM 4€JIOBCKaA

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

Bnanenne cuCTEMOM XMMHMYECKMX 3HAaHUW, KOTOpas BKJIKOYAECT:
OCHOBOIIOJIATAIOLIME  MOHATUSA  (XMMHYECKUH  3JIEMEHT,  aToM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIN AaTOMOB,
WOH, MOJIEKYyJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCIIEHUsI, XMMHYECKasl CBsI3b, MOJIb, MOJISIpHas Macca, MOJISPHBIN
00BbEM, KpUCTAJUIMUECKasl pEUIETKa, TUIIBI XHMUYECKUX peaKuui
(OKMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W 3HIOTEPMUYECKHE,
peakuuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JNEKTPOJIUTHYECKAs]  JTUCCOLMAIMSA, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMMYECKOW PEaKIMK, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpUs AIIEKTPOJUTHYECKON auccormammu, llepuoanueckuii
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTMUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJIyYeHMM U 0O€30MacHOM HCIIOJB30BAaHUM BaXKHEUIINX
HEOPraHWYECKUX BELIECTB B OBITY M MPAKTHUYECKOM JeATelIbHOCTU

YCIOBCKa

1.2

ChopmupoBaHHOCTh yMEHHUH BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3alMOCBSI3b W3YUYEHHBIX TMOHATHI, HPUMEHATH COOTBETCTBYIOLIUE
HNOHSTHUSI TPU ONHCAHMM CTPOEHHSI U CBOMCTB HEOPraHHMYECKHUX
BEUIECTB W MX TMPEBPAIICHUN; BBIABIATH B3aWMOCBSI3b XMUMHUECKHUX
3HAHUH c MOHSTUSIMU u MPEJICTaBICHUSIMHU JIPyTHUX

€CTCCTBEHHOHAYYHBIX IIPEAMECTOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOAaMHW HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMHYECKHX SBJICHUM (Ha6J'IIOI[eHI/IC, HN3MCPEHUC, OKCIICPUMCHT,

MOJCIIUPOBAHNE)

1.4

C@OpMHpOBaHHOCTL YMGHI/Iﬁ OonpeaAcCiAiTb BAJICHTHOCTb M CTCIICHDb
OKHUCJICHUA XHUMHUYCCKUX OJCMCHTOB B COCIMHCHUAX PaA3JIMIHOIO
cocCTaBa, BUJ XMMHYECKOU CBiA3HU (KOBaJICHTHaH, HOHHas,
MCTAJIIMYCCKasd, BOI[OpOI[HaSI) B COCAMHCHUAX, THII KpHCT&JIJIH‘ICCKOﬁ
peH_IéTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaH, MOIJICKYJIIpHasA, WOHHAas,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

Cq)OpMI/IpOBaHHOCTL YMeHI/Iﬁ OIIPEACIIATE XapaKTEp CpCAbl B BOJHBIX

pacTBOpaxX HCOPraHNICCKUX COEIMHEHUMI

1.6

Cq)OpMI/IpOBaHHOCTL YMCHHA KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC
pCaknuu Mo pas3IMYHbIM IIpHU3HAKaAM (‘{I/ICJ'Iy " COCTaBy pCarupyromux

BCIICCTB, TCIIJIOBOMY 3(1)(1)CKTy pCakuuu, HN3MCHCHUIO CTEIeHeM




OKHMCJICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcCaKkuunu, Y4aCTuro

KaTanu3aTropa)

1.7

ChopmupoBaHHOCTH YMEHUW  COCTABISITH  yPaBHEHUs  peaKUui
pa3IMYHBIX THUIIOB, TOJIHBIE MU COKPAIIEHHBIE YPAaBHEHHUS PEAKLIHI
MOHHOTO OOMEHA, YYUTHIBAS yCIOBUS, IPU KOTOPHIX 3TH PEAKITUU UAYT

J1O0 KOHIIa

1.8

ChopmupoBaHHOCTh YMEHHUI MPOBOJUTEH PEAKIIUH, MOATBEPIKIAIONTNE
KAQUECTBECHHBIM  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CpopMUpOBAaHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHca 3TUX peaKIUi

1.10

CpopMUpPOBAHHOCT, yMEHUW OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKON PEeaKIMH OT pa3IuvHbIX (PakTOpOB

1.11

CpopMUpPOBAaHHOCT, YMEHUU  OOBICHATH  XapakTep CMENICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHUCHUMOCTH OT BHEIIHETO BO3IACHCTBUS

(mpunIMn Jle [latenne)

OO0mras m HeopraHUYecKass XUMUs

2.1

CdopMUpPOBaHHOCT, YMEHHUH pacKpbiBaTh cMbIcH [lepuomgumdeckoro
3aKoHa J.N. Meuneneena u JIEMOHCTPUPOBATH €ero
CUCTEeMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO M  MPOTHOCTHYECKYIO

byHKIUHA

2.2

CdopMUpPOBAaHHOCTh YMEHUN XapaKTEpU30BaATh AIEKTPOHHOE CTPOCHUE
aTOMOB XHMMMYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xuMu4eckux anemeHTtoB J[[.M. MenneneeBa, HCIONb3ys
IOHATUS  «S-, P-, O-dIeKTpOHHBIE OpPOHMTAIN», «IHEPreTUYECKHE
YpOBHW»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M HUX COCIUHEHHH MO MepuojaM U TpyIiaMm

[Tepronuueckoit cucrembl xumudeckux sneMeHToB .M. MenneneeBa

2.3

ChopmupoBaHHOCTh yMEHHMI XapaKTepHU30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOICTBA HEOPraHMUECKUX BEIIECTB Pa3IMYHbIX KIACCOB,
MOJATBEPXKJIATh  CYIIECTBOBAHHE TE€HETHYECKOW  CBS3H  MEXAY
HEOPraHWYECKMMHU  BEUIECTBAMH  C  TOMOMIbIO  ypaBHEHUH

COOTBCTCTBYHOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

C(I)OpMI/IpOB AHHOCTD YMCHI/Iﬁ YCTaHaBJIMNBATb MNPUHAJIC)KHOCTD

HCOPTaHNYCCKUX BCUICCTB IIO HX COCTABY K OHpCI[CJ'IéHHOMy KJIaCcCy




(rpynme) coeaAMHEHUH (IMPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTBI, aM(OTEPHBIEC THPOKCUIBI, COJIH)

2.5

ChopMupOBaHHOCTh YMEHUN HCIIONB30BaTh XMMUYECKYI0 CHUMBOJIUKY
UL COCTaBlieHHsI (OpPMYN BEIIECTB M ypPAaBHEHHH XUMHYECKUX
peaknmii, cuctemaruueckyro HomeHkinarypy (IUPAC) u tpuBmansHbie
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKUX BeulecTB (yrapHblil ras,
YIJEKUCbI ra3, aMMHaK, raméHasi W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, MTUPUT U JPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHMH XapaKTepHU30BaTh (ONMUCHIBATH) OOLIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEILECTB Pa3INYHbIX KJIACCOB,
NOJATBEPXKJaTh  CYLIECTBOBAHHWE  TE€HETUYECKOM  CBSI3U  MEXIY
HEOPraHMYeCKMMH  BeUIeCTBAMM  C  IIOMOMIbIO  ypaBHEHUN

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMUpOBaHHOCTh YMEHUH TUTAHUPOBATH U BBITIOJHITH XUMHUYECKUN
IKCIIEPUMEHT (pa3JIoKeHHE TICPOKCHIA BOJOpPOJia B IPUCYTCTBHH
KaTaJn3aropa, ONpeJesieHHe CPeIbl PacTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIUSHUE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHUYECKOH peakIy, peaknud HOHHOro oOMeHa,
Ka4eCTBEHHBIC PEAKIIMU Ha Ccyyb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pEIICHHE SKCICPUMEHTAIBHBIX 33aJad 10 TeMaM
«Metamnbl» u «Hemeramasly) B COOTBETCTBHU C NPaBUJIAMH TEXHUKU
0e30macHOCTH TpU OOpalleHHH C BEIIeCTBAMH M J1a0OpaTOPHBIM
000pyI0BaHUEM; MPEICTABIIATh pe3ybTaThl XUMHAYECKOTO
JKCIepUMeHTa B (OpME 3almUCH ypPaBHEHUH COOTBETCTBYIOIIUX

peakuuii u GopMyJIMPOBATH BBHIBOJIBI HA OCHOBE ATHX PE3YJIhTAaTOB

2.8

ChopmupoBaHHOCTh yMEHUI coOONIOAaTh MpaBuia MOJb30BAHUS
XUMHUYECKOH TOCYyAOH M JIabopaTOpHBIM OOOpYIOBaHHEM, a TaKkKe
npaBuiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUAMU

I10 BBITIIOJTHCHHIO J'Ia60paTOpHI>IX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHHUH  XapaKTepHU30BaTb  XHMHUYECKUE
MPOLIECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHUS CEpHOM
KHUCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEACTaBICHHUI 00
OoOIMX HAyYHbIX TMPHUHIMIIAX W  JKOJOTHYECKHX  MpobiieMax

XUMHUYCCKOI'0 IMPpOU3BOJACTBA

XUMHUS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEJCTABICHUNH O XHMHUYECKOW COCTaBISIOLIEH

CCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, POJIM XHMMHUU B TIIO3HAHHUU




SABIICHUH TMPUPOJBI, B (POPMUPOBAHMHM MBIIUICHUS U KYJIbTYpHI
JIUYHOCTH, €€ (YHKIMOHATBHONH TPaMOTHOCTH, HEOOXOIUMOW Jyis
pelIeHHsT NpPAaKTUYECKUX 3aJad U DKOJOTHYECKHM OOOCHOBAaHHOIO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cpesie

3.2

CdhopMupoBaHHOCTB YMEHUH KPUTHYECKH aHaJIU3UPOBATh
XUMHYECKYI0 HH(OpMaIUio, MOJy4yaeMyl W3 Pa3HbIX HMCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHUKalUU, ceTb IHTEpHET U Ipyrue)

3.3

CpopMUpOBAaHHOCT, YMEHUN COONIOAATh TIpaBUia IKOJIOTHYECKU
1eJ1ecCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH NESATENIBHOCTH B
LEIAX COXPAHEHHUS CBOETO 3JI0pPOBbS M OKPYKAIOIIEH NPUPOIHON

cpebt

3.4

Oco3HaBaTh OMACHOCTb BO3JICUCTBHS HA JKUBBIE OPTaHU3MBI
ONpeAeIEHHBIX BEIIECTB, TOHUMAas cMbIc noka3arens [1/IK, mosacHsaTh
Ha TpuMepax CrocoObl YMEHBIICHHUSI U MPEJOTBPAIEHUS UX BPEIHOTO

BOS}IGﬁCTBI/IH Ha OpraHuiMm 4€JI0BCKa

3.5

CdopMupoBaHHOCTH YMEHUI MPOBOJNTH BBIYMCIICHUS c
HCIIOJIb30BAHNEM MOHSATHS «MaccoBas JOJs BEIIeCTBAa B PacTBOPE»,
O0OBEMHBIX OTHOLIEHUH Ta30B MPH XHUMHUYECKUX PEaKIUAX, Macchl
BellecTBa WiM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM O00BEMY OJHOrO M3 YYacTBYIOIIUX B pPEaKIMU BEIECTB,
TeroBoro 3¢ @dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAaHCHNA DHCPIrun




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUsA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHnveckod XUMHHU: €€ BO3ZHUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJYYEHUM HOBBIX BEHIECTB M MATepHAIOB. Teopus CTPOEHUS OpPraHUYECKUX

coequHeHnit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (QOpMyJbl OpraHMdeckux BemiecTB. [‘omonorus, wusomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJWHApPHBIE U KpAaTHbBIC

cBs3u. [IpencraBienne o kmaccuukauym OpraHuIeCKUX BEIIECTB

1.3

Homenknarypa opraHnueckux COEIMHEHUHN (CHCTeMaTHuecKas) U TPUBUAJIbHbBIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCUICCTB

YraeBoaopoibt

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN psifi. MeTaH U 3TaH — MPOCTEUIINE
MPEICTaBUTENIM allKaHOB: (PU3MYEecCKHe M XUMHUYECKHE CBOWCTBA (peaxiuu

3aMelleHus] U TOPEHUs ), HAXOXKACHHUE B IIPUPOJIE, MTOTYUYCHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (DHM3MUECKHe M XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAlUH, OKHUCICHUS H

MOJIUMEPU3AIHH ), TOJyUYeHHE U IPUMEHEHNE

2.3

Ankanuensl: Oytamuen-1,3 u wmetunOyramueH-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakuus mojauMepusanuu). [lomydeHrne CHHTETHYECKOTO

Kay4dyKa U pe3UHbI

2.4

AJKHMHEBL: COCTaB U OCOOEHHOCTH CTpOCHUA, TOMOJIOTUYECKHI pAaAa. AL[eTI/IJ'IeH —
HpOCT@ﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XMMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApATAllUM,

l"OpCHI/ISI), INOJIYYCHHUC U IIPUMCHCHUC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHHUC, (I)I/I3I/I‘ICCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUpPOBAHUA U HI/ITpOBaHI/IS{), MOJIYYCHUC U IIPUMCHCHHC. TOJ'IYOJ'II
COCTasB, CTPOCHHUC, (bI/I3I/I‘-IeCKI/Ie u XUMHNYCCKUC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIy4YCHHUEC W IIPUMCHCHHC. ToxcuyHOCTB
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIIIEBOAOPOAaMH, TPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoaHbIe HICTOYHUKH YTIIeBO10po0B. [Ipupoanblii ra3 u nonyTHsle HE(TAHBIE




ra3el. HedTh 1 €€ mpoucxoxkaenue. CrocoObl mepepaboTKu HEPTH: MEepPEroHKa,
KPEKUHT (TEPMHUYECKUH, KaTaduTU4ecKuil), muponus. [IpomykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH ¥ B ObITYy. KamMeHHBIH yrois u

MPOAYKTHI €ro rnepepadboTku

Kucnoponconepsxamiyue opraHuyecKue CoeJMHEHUSI

3.1

[IpenenpHBIC OJHOATOMHBIC CIIUPTHL. METAaHOJ M 3TAHOJI: CTPOCHHE, (PU3NICCKUE
n XUMHYECKHE CBOMCTBA  (peakiuu C aKTUBHBIMU MeTaJjlaMH,
rajJjoreHOBOJOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoIOpOaHBIE CBA3UM MEXIY
MOJIEKYJIaMU CHUPTOB. JleficTBME METaHOJla M 3TaHOJa Ha OPraHu3M YeJIOBEKA.
MHOroaTroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TJIUIEPUH: CTPOCHHE, (DU3UUECKUE U
XUMUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE CO  MICJOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOaTOMHBIE CIHPTHI). JleficTBUEe HaA OpraHusm

YCIOBCKaA. HpI/IMeHCHI/IC rIMOCpruHa U OTUJICHTJIUKOJIA

3.2

®deHoyr:  CTPOGHHME MOJEKYNbl, (Qu3NUeckue W XUMHUYECKHE CBOWMCTBA.

Toxcuunocth denoina. [Ipumenenue penomna

3.3

Anpaeruapl ¥ KeTOHbI. DOopMabIETHI, alleTalbACTUl: CTPOCHHE, (GU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, KaYeCTBEHHBIC

peaxiun), noxy4eHre u NpuMeHeHne

3.4

OMHOOCHOBHEIE TIpeaeNbHbIE KapOOHOBBIE KHCIOTH.. MypaBbWHas W YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITUE IS
Kllacca KHUCJIOT, peakius dSTepuUKaIu), TIOIy4eHHe | IPHUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KHCJIOTHI KaK MPEICTABUTEIHN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblla KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLIECC HeﬁCTBHC

3.5

Crnoxuble 3(upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [IpuMenenue xupoB. buonorudeckas poJib

KUPOB

3.6

VYrneBoapl: coctaB, Kiaccu(uKaius yrieBoAoB (MOHO-, M- U TOJUCAXapHUJbI).
I'moko3a — mpOCTEWIIMA MOHOCAaXapHI: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
(busnyecKkre 1 XUMHUYECKUE CBOMCTBA (B3aumoeiicTeue ¢ ruapokcuaom meau(11),
OKHCJICHHE aMMHAYHBIM pacTBOpoM okcuma cepebpa(l), BoccraHoBiEHHE,
OpO’KeHHE TJIIOKO3bl), HAXOXKJICHHE B IMPUPOJC, NPHUMEHEHHE, OHOJOruYecKas
ponb. @otocuHTe3. PPyKTO3a KAk M30MEP TIIOKO3bl. Kpaxmai u 1emnono3a Kak
npupojHbie moiuMmepbl. CTpoeHHe Kpaxmala U UeToNno3bl. DPuznyueckue u

XUMHYECKHE CBOMCTBA KpaxmaJia (FH,I[pOJ'IPB, Ka4YCCTBCHHAA pCaKIusAa C I/IO,Z[OM)

A30Tconep>l<anme OpraHuv4CeCKHUC COCANHCHUA

4.1

AMMWHOKHCIOTEI Kak aM(I)OTepHBIe OpraHu4eCKuc COCAUHCHUA. dusznueckue u

XUMHYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha nmpumepe FHI/IL[I/IHEL). buonorunueckoe




3Ha4YeHNEe aMUHOKUCIOT. Ilenruanl

4.2

benkn Kkak npuUpoOIHBIE BBICOKOMOJIEKYJIIpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAsE U TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TuAapoOIn3, ACHAaTypalrd, KaHCCTBCHHBIC PCAaKIIMU Ha Oenxu

BrICOKOMOIEKYIIIPHBIE COCIMHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb OJUMEPU3ALINU, CPEIHSAS MOJIEKYJIIpHast
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN —

noJmMepu3anuAa U NOJIMKOHACHCA A

5.2

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YyYEHHs BEIIeCTB M MX [peBpalleHuil:
03HaKOMJIEHHE ¢ 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAace,

Kay4yKOB. HonyquMe CUHTCTUYCCKOI'O KaydyKa U pC3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COEPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHHU

1.1

XUMHUYECKUH 37eMeHT. AToM. Slapo aToma, M30TOMbBl. DJIEKTPOHHAST 000JI0UYKa.
DHepreTrHyeckue YpOBHH, TOAYPOBHH. ATOMHbBIC OpOUTAIH, S-, P-, d-dJIEMEHTBHI.
OcoOeHHOCTH pachpeeNieHns 3JIEKTPOHOB M0 OpOUTaIsIM B aTOMax AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHASI KOH(UTYpAIlUs aTOMOB

1.2

[Tepuonnueckuit 3akoH u [lepuoanyeckas cucrema XuMHU4eckux sinementos .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ileproauyeckoil CHCTEMBI
xuMmudeckux diaeMeHToB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX JJIEMEHTOB |
o0pa3yeMbIX MMHU MPOCTHIX W CJOXKHBIX BEUIECTB MO TPYIIaM U IEepHOJaM.

3HayeHue NEpUOoaANYCCKOro 3aKOHA B PA3BUTHUU HAYKU

1.3

CTpOGHI/IC BCIICCTBA. XuMuueckass CBS3b. Buasl XHMMHYECKOH  CBSI3U
(KOBaJ'IeHTHaSI HCIIOJIKIpHAasA MW IIOJsIpHas, HWOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Honnr:
KaTHOHBI U aHUOHBI. MeXaHU3MBbl O6p8.30BaHI/I$I KOBAJICHTHOM XUMHWUYECKOHN CBSI3U

(0OMEHHBIH U TOHOPHO-aKLEeNTOPHBII). BonopoaHas cBs3b

1.4

BanentHOCTS. 9J'IeKTpOOTpI/H_IaTeJ'ILHOCTB. CrelieHb OKUCICHHS

1.5

BemectBa MOJICKYJISIPHOT'O U HEMOJICKYJIIPHOI'O CTPOCHMU. 3aKOoH IOCTOSHCTBA
COCTaBa BelllecTBa. THIBI KPpUCTAITNINICCKUX peIJ_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘ICCKOI\/'I pCIJ_IéTKI/I. Ilonstue o AUCTICPCHBIX

cucreMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPHI. MaccoBas 104 BeIlecTBa B




pactBope

1.6

Knaccugukanus Heoprannyeckux coenHenunii. HoMmenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanms ~— XMMHUYECKHX — peaknuii B
HEOPraHUYECKON U OpPraHMYEeCKOW XMMMH. 3aKOH COXPAaHEHHUs Macchl BEILECTB,

3aKOH COXpaHCHUA U NPCBpAIICHUA SOHCPIUH ITPHU XUMHUYCCKHUX PCAKIIHUAX

1.8

CKopocThb peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYECKoe paBHOBecue. DakTophl, BIUSIOLIME Ha

COCTOsIHME XUMH4YecKoro pasHosecus. ITpunnun Jle [larense

1.10

DnekrponuThdeckas auccouuanus. CunbHbIe W cialdble AnmekTponuThl. Cpena
BOJHBIX paCTBOPOB BEHICCTB: KUCJIa4, HeﬁTpaﬂbHafI, oIeJI04YHas. PCaKHI/II/I HOHHOI'O

oOmMmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumust

2.1

Hemeranmnsl. [lonoxxenune HemeramnoB B [leprogndeckoil cucreMe XHMUYECKUX
anemenToB JI.1. MenneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. Du3nuecKue

CBOICTBa HEMETAJUIOB. AJIOTPONHSI HEMETAJIOB (Ha MpUMeEpPEe KUCIOPOaa, CEpbl,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHA) U HX  COCAMHEHHH  (OKCHIOB,
KHCJIOPOJICOICPKAIIMX ~ KUCJIOT, BOJOPOAHBIX coeauHeHui). [lpumenenue

Ba)KHEHIITNX HEMETAJIJIOB U UX COC,I[I/IHGHI/Iﬁ

2.3

Mertamnel. [lonoxenue metamwioB B Ilepronnueckoil cucteMe XHUMHUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000J0UEK
aToMoB MeTaiioB. Obmue gusnveckre cBoiictBa MetaioB. CIuiaBbl METAJLIOB.

DIIEKTPOXUMHUYECKUH PsiJl HAPSHKEHUH METAIIIIOB

2.4

XHWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KalHWi, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelIe30, MeAb) M UX coeauHeHui. OOmme

CII0COOBI MOJIYUCHUA MCTAJJIOB. HpI/IMCHeHI/Ie MCTaJ1JIOB B 6BITy N TCXHHKC

2.5

I'eneTnueckas CBS3b HCOPraHM4YCCKUX BCIICCTB, IIPUHAMICKANNX K Pa3JIMYHbIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH BKOHOFHHGCKOﬁ, 3HepreTquCKOﬁ U TIHIIEBOH
6C3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [TonsTue o HAaYYHBIX MCTOHAX ITO3HAHUSA

BCIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAayYHBIX IMPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYUCHHA




Ba)XKHEUIIMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIBHBIE MAaTE€pUAJIbl, KOHCTPYKLHOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKIIO,
KEpamMuKa, MaTepHalibl Uil AJIEKTPOHUKH, HAHOMATEpUalbl, OPraHUYECKUE U

MUHEpabHbIe y100peHus

3.3

XuMHUsT W 3/I0pOBbE YEJIOBEKA: IIpaBWja HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30IMACHOTO UCTIOIL30BAHUS TIPEIIapaToB OBITOBOM XUMUHU

B IIOBCEHEBHOU KU3HU




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

I"a6puensn O.C.

Xumus 10 knacc : yued s obmeoopazoBar. Opranuzaiuii : 6a30BbIN
ypoBens/ O.C. I'abpuxsisia, U.I'. Octpoymos, C.A. CnaakoB = 4-¢ U3, cTep. —
M.: IIpocsenienue.

["a6puensn O.C.

Xumus 11 knacc : yaeb ns obmeoO6paszoBar. Opranuzaiuii : 6a30BbIN
ypoBeHs/ O.C. I'abpuxssia, U.I'. Octpoymos, C.A. CnaakoB = 4-¢ U3, cTep. —

M.: IIpoceemienue.

METOANYECKHUE MATEPHUAJIbBI AJISA YUUTEJA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoandeckoe mocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O011as XuMus B TeCTax, 3a7a4ax,
ynpaxknenusx. 11 kmace» — M.: [Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YuakoBa «Xumus 11 knacc:
KoHnTponbsHbie 1 mpoBepoYHBIE paObOTHI K yueOHUKY». — M.: [Ipoda, 2023 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kacc:
HactonpHas kuura mais yuurensi». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.T'abpuensn, I'.I'".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc:



Hacronpnas kuura s yuurens». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I".OctpoymoBa «3aaauu o XUMHUU U
criocoObl ux pemeHus» - M.: «Jlpoday, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypoydHble IUIaHbl IO YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpam» Yuurens 2018ro.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, -
M.: Dk3ameHn, 2019r.

9.9. O.C.T'abpuensH, N.I'.octpoymMoB « XMUMUYECKHI IKCTIEPUMEHT B IITKOJIE

11 xmaccey; - M.: JIpoda. — 2019 rog.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HMHTEPHET

http://him.1september.ru Exunas xomnexkuus IL{OP: IIpeamerHas KoaeKus
«XUMU»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o61eo0pa3oBaTeIbHOTO
nopTasna

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii
http://www alhimik.ru Bcepoccuiickast oiumIzaia IIKOJILHUKOB 10 XHMHAN
http://chem.rusolymp.ru Opraandeckast XUMUs: JICKTPOHHBIA YISOHUK IS

CpEIIHEN IIIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpbeITBIN KOJUTeK: XUMUS
http://www.chemistry.ru luctaniiuoHHass OJUMITHAAA 110 XUMUU:
TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeNbHbINA IPOEKT

http://www.chemnet.ru T"azeta «Xumus» u caiit i yuutens «5 uay Ha ypok

XUMHUN
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