


HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 10O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4yeOHOro mpenMera «XuMus» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepany, peaNu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1mielt cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTebHON OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe OJKOJOTHYeCKd OOOCHOBAaHHOTO OTHONICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe 00Opa3oBaHUE
00yyJaromuxcs Ha YPOBHE CpeHEro o0Imero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeamMeTa «XUMHs», COJEpPKAHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbI B
nporpaMmMe IO XMMHMHM € y4€TOM creun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C y4ETOM
o0mMx 1eneil M MPHUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHME PALMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
OPUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHM Ha OCHOBE MOHUMAaHMS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMM HayKaMu, XHMHS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIICIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
M3YUYEHHUSI) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOIOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HETMIOCPECTBEHHO C XUMHUEH.

CocrtaBistoniuMu  TIpeiMeTa «XHUMHS»  SBIAIOTCS 0a30BbIe  KYpChl —
«Oprannueckas xumusi» U «OOmas W HEOpraHuyuecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XWUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TPU WU3YUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMus» copmMupoBaHa B IMporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Yy4YeHHIO Y4eOHOro MaTepuaia u 0O0YyCIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TaKkkKe Ha YpPOBHE CTEPEOXHMHYECKUX U IJIEKTPOHHBIX
npeicTaBieHnit o cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OHMOJIOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHuueckod XUMHH I[OJy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOU pEeaKIUu.

[log HOBBIM yriiOM 3peHUSI B mOpeaMeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias m HeopraHudeckas
XUMUSD» O0ydYarolmuMcsl TMPEJOCTaBISETCS] BO3MOXKHOCTh OCO3HATh 3HAUYEHHUE
MEPUOUIECKOTO 3aKOHA C OOIMIETEOPETUIECKUX M METOOJIOTHYECKUX TTO3HITHH,



rIIy0)Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Ennnag cucrema 3HaHUM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX W NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYLIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
IPYTMMU HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K IPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMaIUI0 U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTyalbHbIX H
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX 3a/1ad. B 1eiaoM coaepxanue yueOHOro
npeamera  «XHMHS» ~ JAaHHOTO  YPOBHS  WM3YyYEHHMS  OpPHMEHTHUPOBAaHO  Ha
dopMupoBaHuEe y 0OO0YYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUNA IyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe mpobsieM cOepexeHus] IHEPreTHUECKIX PECYPCOB, CBHIPhS, CO3AaHUS HOBBIX
TEXHOJIOTMH U MaTe€pUasoB.

B nnane pemeHus 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIA3ALUU
OoOy4YaromMXCcsd MNPUHATHIE MPOTPAMMON IO XHUMHUU TOJXOJbI K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBHBIX ~YYEOHBIX JEUCTBUM, HMEIONMX 0a30BO€ 3HAUCHUE JUIS
pPa3MUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs MpoOjieM, TIOUCKa, aHaiu3a U
00paboTku MHGOpPMAIIHH, HEOOXOIUMBIX IS MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HUCCIENO0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B npaktuke mnpenojaBaHus XHMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa30BaHUs, TaK U Ha YPOBHE CPEIHET0 OOIIEero 00pa3oBaHus, IPU ONpPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJabTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEW W3Y4YEHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM LEISMM M3Y4YEHHs Ipeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUHU,
OCBOEHHUE fA3bIKA HAYKH, YCBOECHUE W IOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOIHUMBIX JUIsi MPUOOpETEHUS
YMEHHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHMHUYECKHX SIBICHUH,
UMEIOIINX MECTO B IPUPOE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHMYECKOTO 3KCIEPUMEHTa, COOJIOJEHUEM IpaBUI
6e30macHOro 0OpaIleHus ¢ BEIECTBAMH.

Hapsny ¢ atum, coxepxarenbHas XxapakTepUCTUKA LEJIed U 3a7a4 U3y4YCHUS
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIed  cTermeHu  OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4YeHHs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIAJCIONIET0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSIMU AKTUBHOI'O IOJYYEHHUsI 3HAHUM U NPUMEHEHUs WX B PEAJIbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBA3u ¢ oMM npu wu3ydeHuUH IpeaMeTra «XUMHS» JTOMHHUPYIOIIEE
3HaueHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K yCIOBUSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHUE  WHTEUIEKTYallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PaMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalMsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

GopmupoBaHue 'y O0OyYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUISI DPA3JIMYHBIX BUIOB
JesITeIbHOCTU: PeUIeHHs Mpo0iieM, MOUCKa, aHamu3a U o0paboTku HH(pOpMaluy,
HEOOXOJUMBIX Ui TPUOOPETeHHs OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TIO3HAHMM XUMHH, a TaKKe JUI1 OLECHKH C IO3HIUN
HKOJIOTMYECKON O€30IaCHOCTH XapakTepa BIMSHHUS BEIIECTB U XHUMHYECKUX
IIPOLIECCOB HA OPTraHMU3M YEJIOBEKA U MPUPOJHYIO CpELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaIOIUXCS: CIIOCOOHOCTU CaMOCTOSTENIbHO PUOOPETATh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIH30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaliu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMbI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKIEHHOCTM B TYMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIOO0AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUHUECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIEHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS OMbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpenHero oOImero o0pa3oBaHUS MPEAMET «XUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMETHON 00iacTu «ECTeCTBeHHO-HAYYHbBIC
IPEIMETHD.

OO61iee 4Kcio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 vacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPpYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHME C O0pa3laMu OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJ OpPraHMYECKUMX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIEHUIO0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJIEHHWE B TMPUPOJE, MOJIyYeHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUM, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYyUYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHUYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MpOCTEHIIMN TpeACcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUe U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MUYECKHE U XMMHYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. 10ayon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2AN02eHUPOBAHUS U HUMPOBAHUsL), NOLyYeHue U npumereHnue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. Hedte m €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKLUH
«Hedpte» n  «Yromap», MoOJIeIMpOBaHHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Brruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHOI W JTAHOJ: CTPOCHHE,
¢uznueckre W XMMHYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpPOIHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJIb W  TJHUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHbIE cIHpThI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U Kkemowusl. Dopmanbpieruj, aleTAIbJIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeEJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue It Ki1acca KUCJIOT, peakius dTepru(puKainum), MoIydeHHe U IPUMEHECHHE.
CreapuHOBas W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE ICICTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
coxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBogel:  cocraB, KilaccupuKauus ~— yrieBojoB  (MOHO-, JH- U
noyiucaxapubl). I'moko3a — npocTenii MOHOCaxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxkucnenue amMmuadHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  duznueckue M XUMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIINH).

A3oTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha IpuMepe TiauiuHa). buonornueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuabl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMMHMUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KaUeCTBEHHBIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl M3YyYEHMsI BEIIECTB M HUX IPEBPALLCHHIA:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicOKOMOJIEKY/ISIDHBIEC COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpPUMEHTAIbHBIE METOABl M3YyYEHHs] BELIECTB M HUX IPEBPALLCHHI:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYLIECTBIIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAayYHBIX ITOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJICHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCcU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
DHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (M3UUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypCBl.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000j09Ka. DHEPreTHYECKUE YPOBHHU, MOJYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI W TOJIApHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenensb okucnenusi. IoHbl: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CHiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYCHMSI BEIIECTB W WX MPEeBpalCHUI:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XuMuueckux asnemeHtoB J[. WM.
MeHnneneeBay, M3ydeHHE MOJIENIed KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3IoKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pazaudHbix (GakTOpoB HA CKOPOCTH
XUMUYECKOU PEAKI[AN».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PacU€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxenune HemetraiuioB B Ilepuoamyeckor  cucteme
xumMudeckux snemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimepoga M KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSTUHEHH ).

[IprMeHeHne BaXKHENIINX HEMETAJUIOB U UX COEUHECHUM.



Meramisl. llonoxxenune meramnoB B Ilepuoguueckoinl cucreMe XUMHYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crnocoObl Moay4YeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MPEBPALCHUI:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA ATIOMHUHUS C PAacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHnle 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH 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 MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/ax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
MaTrepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl JUIs JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ya00peHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3CH TpU  HW3yYeHUH OOmeld u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCHOJIb30BAHUE KaK
OoOIUX eCTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHATHN, SBISIONUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUTOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIU, TMEePUOJUIHOCTh, HaAOIIOACHHE,
JKCIIEPUMEHT, MOJECIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEITUYUHBI U CIUHUIIBI MX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHonmOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBEI OCBOEHUMS ITPOI'PAMMEBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-JEITEIBHOCTHBIM TMOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOyYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJOBBIMU yCTAHOBKaMH, NPUCYIIMMH LIEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHS NpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
r'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOyYaroIMXCs M0 peau3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpasKIaHCKOr0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSJIKY;

MPEJCTABIEHUS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJOB YU€OHOU eI TEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA:

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

YB@XEHUSI K TMpollecCy TBOpUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCICPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

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

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, 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, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€JIE€CO00PA3HOT0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pelIieHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEe/ICTaBICHUsI 00 OKPY’KAIOIIEeM MHUPE KaK O €UHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXXHOM pOJIU B
CO37IaHMHM HOBOM 0a3bl MaT€pPUATBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
YCHENIHOTO TPpyJla H OKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJI0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUH OKpPYXAIOLIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C ULEJIbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XMMHYECKUE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYE€HHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3YJIbTAThl OCBOCHHA yqe6H0r0 npecamMeTa «XUMUS» Ha
YPOBHEC CPCAHCTO 06IIICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xcsl
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUsiA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJIATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yHUBEPCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

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

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

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YyCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XMMUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUecKkas ¢opMmyJia, ypaBHEHHUE XHUMHYECKOMH
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEJICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAay4YHOrO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHHUIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX WHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUSA, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OMNBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TpeACTaBiICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMUYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYyIibl, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJIsTHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMbI B XOJ€ IUajora u/uiu
JTUCKYCCUH, BBICKAa3pIBaTh  HUJeH, (QOpPMYyJIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIIMI B
xo0J1e 00Cy X IeHHsI 1 OOMEHA MHEHUSIMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUN Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PEeKTUBHBIN CMOCOO0 MX peIIeHHS ¢ YYETOM IIOJYyYCeHHS HOBBIX 3HAHUM O
BEIECTBAX ¥ XUMUYECKHUX PEAKITUSAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI
10 KIIACC

[IpenmeTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
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 JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMINE TOHATUS (XMMUYECKUH DJIEMEHT, aToM, JJEKTpOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJIApHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (QyHKIHUOHAIbHAs TpyIia,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YTJIE€BOAOPOIbI,
KHUCJIOPOJ W a30TCOJAEPKAILlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKk0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAX, COCTaBe, IMOJYyYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY H
IPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHA,
yCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYECKMX BEIIECTB M ypPAaBHEHWM XWMHUYECKHX  PEAKIIHH,
M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WILTIOCTpPAIUU UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAIICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHIO K OMpeneIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUWHEHHUS), [1aBaTh UM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, aleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHol, (opMalibIerus, ameTaabIeTu/l, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApPUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa MU CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTEICH pPa3IUUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbJeruja, MypaBbUHAs U YKCYCHasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSMH COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX MepepaboTKu WU
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiMu 10 W3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJJHOTO M3 HCXOJIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId MPUHSATUS pPEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCyJIol U J1TabOpaTOpHBIM 000pYyJAOBaHUEM, a TaKKe IpaBuja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOJTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIECTB, JCHATypalus OEIKOB NMPH HArpeBaHWHU, I[BETHBIC pPEaKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHWEM, TMPEACTABISTH PE3YIbTATHI
XUMHUYECKOTO HKCIIEpUMEHTa B (OpMe 3amucu YpPaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
uHOpMAINIO, TIONy4aeMyK) U3 pa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA Ha KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHHMYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumMepax crnocoObl
YMEHBIICHUS] W MPEJOTBPALEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
NPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  cAenbIX M cl1aboBUIAIIMX OOyYaroUuXcs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TPEJACTABICHHN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraOIINE TOHATUSA (XUMUYECKHUU 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBIH O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCIMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEpPHbIE MPU3HAKU TMOHSITHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHil,
cucreMarnueckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble HA3BaHUS OTACIIBHBIX
HEOPraHUYECKUX BeIleCTB (YrapHblil Ta3, YIVIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS CO/A, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, THIT
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelibl B BOJHBIX PACTBOpPaX HEOPTraHUYECKHUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUU yCTaHaBIIMBaTh MPUHAIJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBYy K OMNpeael€HHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIC BEIIECTBA — METaJIbl U HEeMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC THUIPOKCUJIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUN PaCKpPhIBATh CMBICI TIEPUOAMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKITNH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOECHUE
aTOMOB XHMMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoit CcUCTEMBI
xumuuyeckux sneMmeHToB JI. M. MeHnneneeBa, MCHoONb3ys NOHATUS «S-, p-, d-
BJICKTPOHHBIE opOuTaINY, «OHEPreTUYECKUE YPOBHWY, O0OBSACHSTH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCAWHECHUM
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMUYECKUX 351eMeHTOB /. M.
Menpeneena;

chOpMHUPOBAaHHOCTh yMEHHM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEHIECTB  Pa3jIWYHBIX  KJIACCOB,
MOJITBEPKIATh CYIIECTBOBAHUE T€HETUYECKOW CBS3W MEXKIY HEOPraHMYECKUMH
BEIIECTBAMU C TOMOIIBIO YPABHEHHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(hopMHUPOBAHHOCTh YMCHHS KIACCH(PUIIUPOBATh XMUMHYECKHUE PEAKIIUU I10
Pa3IMYHBIM TIpU3HAKaM (YUCIYy M COCTaBY pEarupyromux BEHIECTB, TEIJIOBOMY
addekTy peaknuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hopMHUPOBAaHHOCTh YMEHHH COCTaBIIATh YpPaBHEHHUS PEaKIUi pPa3IuIHBIX
TUIIOB, MOJIHBIC W COKpAIIEHHBIC YPABHECHHS PEaKIuii HOHHOTO 0OMEHa, YUYHUThIBas
YCJIOBUS, TPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTAHMUCCKHX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pPacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKkIuy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XMMHUIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YIHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NocyJloi M JTabopaTOPHBIM OOOpPYJOBaHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMHU IO BBITIOJHEHHUIO J1AOOPATOPHBIX
XUMHUYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOpA, BIUSHHUE PA3NTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlni,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEaKIMu Ha CyibdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1ad IO
temaM «Metamie»y U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHUEM,
MPEACTaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh yMEHWH KPUTHYECKH AaAHAIM3HPOBATH XUMUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH

[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHS OPTaHUYECKUX COeTMHEHUH A. 3 0 0
M. bytneposa

Hroro no pazneny 3

Pa3znea 2. YriieBoaopoanbl

2.1 [IpenenbHbIe YriIeBOIOPOIbI — AJIKaHbI 2 0 0
29 HenpenenbHbie yriieBoIOpOIbI: AIKSHBI, 6 0 1
AKAMCHBI, ATKUHBI
2.3 ApOoMaTHU4eCKUEe YTIEBOI0POIbI 2 0 0
54 [IpupoHbIE ICTOYHUKH YTJICBOJIOPOIOB U 3 1 0
UX mepepadoTKa
Hroro no pazneny 13

Paznen 3. Kucsopoacoaep:kanue oprannvyeckue coeuHeHust

3.1 Cnuptel. ®enon 3 0 0

Anpaeruabl. KapOOHOBBIE KUCIIOTHI.

3.2
CrnoxHble 3¢upbl

7 0 1

3.3 Yrnesoasl 3 2 0




Hroro no pazneny

13

Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coeuHeHus1

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazueny 3
Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHUYECKUX 3 0 0
anemenToB J[. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIIECTB
1.3 XHWMHUYECKUE PEAKIIUN 6 1 1
Hroro no pazneny 13
Paznea 2. Heoprannueckasi xumusi
2.1 Meramnsl 0 1
2.2 Hewmeramibl 1
)3 CBs13b HEOPraHUYECKUX U OPTraHUYECKHUX ) 0 0
BEILIECTB
Hroro no pasneny 17
Paszgea 3. Xumus u ;Ku3Hb
3.1 XUMUS U )KU3Hb 4 0 0
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4eckoi XUMHH, €€ 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHHs! OpraHu4ecKUX
2 coennHennii A. M. bytneposa, eé 1 0 0
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux Bemiects. Homenkinarypa 1 0 0
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, | 0 0
TOMOJIOTHUECKUN Psifl
5 Mertan u 3TaH — OpocTeume | 0 0
MIPEICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0
7 OTUJIEH U IPONUIIEH — MPOCTEHIINe | 0 0
MIPE/ICTaBUTENH aJTKEHOB
g [IpakTuueckas paborta Ne 1. «I[Tomyuenue 1 0 1
STHJIEHA U U3yUYEHUE €T0 CBONCTB
Ankanuensl. byraguen-1,3 u
9 MeTunoyTanuen-1,3. [lonyuenue 1 0 0
CUHTETHUYECKOTO KaydyKa U PE3HHbI




AJKHHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKUHOB

1 Beluncnenus 1o ypaBHEHHIO XUMUYECKOU
peakuuu

12 ApeHsl: 6eH307 U TOIYO0J. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIJI€BOAOPOJIOB,
MpUHAIIEKAIUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPO/IOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepadboTKU
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPO/IOB:

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

16 KontponpHas padota mo pasueny
«YTIIEeBOAOPOIBD)

17 [IpenenbHble OAHOATOMHBIE CIUPTHI:
METaHOJ U 3TaHol. BonopoaHas cBs3b

13 MHOroaroMHbl€ CIUPTHIL: ITUICHIIUKOJIb U
TJIULEPUH

19 @DeHo: CTPOeHHUE MOJIEKYJIbI, (PU3NYECKHE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpaeruabl: hopMaibaAeTua U
aneTanpaeru. ALeToH

71 O/HOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KHUCJIOThI: MypaBbUHAsl U YKCyCHast

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIOTBD»

23

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI>IX
KHUCJIIOT

24

Mbru1a Kak COJIU BBICIINX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIIEE JCHCTBIE

25

CrnoxxHbie (pUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOITU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHue,
Ouooruueckas poib KUpPOB

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwuelinne npeacTaBuTeNu: IiI0K03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nientonosa Kak IpupoHbie
MIOJINMEPHI

29

KontponpHas padota mo pasueny
«Kucnopoacoaepikamiyue opraHnuecKue
coenuHeHus»/ Beepoccuiickas
MpoBepoYHas padora

30

OO6mrast XxapakTeprucTHKa a30TCOIEPIKAIINX
OpPraHWYECKUX COCITMHCHUM /
Bcepoccutiickast mpoBepouHas pabota

31

AMWHBI: METHJIAMHWH U aHWJIMH

32

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OpPraHMYECKHUE COETMHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHbie




BBICOKOMOJICKYJISIPHBIC COCAUMHCHU A

OCHOBHBIE ITOHSATHS XUMHHU

33 1
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI
OCHOBHBIEC METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1

[InmacTmaccel, Kay4ykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
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 U3MEHEHHS CBOMCTB
XAMHUYECKHX DJIEMEHTOB U X COEIUHEHUH I10
TPYIIIaM | MepruoaaM. 3HaYCHUE
MEPUONYECKOTO 3aKOHA U CHCTEMBI
xumuueckux 3ymemenToB [[.. Meneneena B
Pa3BUTUU HAYKU

CrpoeHnue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHuUs
KOBaJICHTHOM cBs3u. BogopoHas cBs3b

BaneHTHOCTD. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJISIPHOI'O U HEMOJICKYJIIAPHOI'O
CTPOCHUA

Ilonsatue o AUCTICPCHBIX CUCTCMaAX.
HcTtuHHBIE U KOJJIOUMIHBIE pacTBOPLI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3JINYHBIX
KJIaCCOB

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

CkopocTtb peaknuu. OOpaTrMble peakiuu.
XUMHYECKOE pAaBHOBECUE

10

[IpakTueckas padota Ne 1. «Bausiaue
Pa3IMYHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIUn»

11

DIIeKTpoJIUTHYECKast aAuccoruanus. [lonarue
0 BojopoiHOM Tokasarene (pH) pactsopa.
Peakiun nonHoro oomeHna. ['maponus
OpPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonsarue o0 anekTponuze
pacIiaBoB U pacTBOPOB CoJieit

13

KonTponbHas pabota no pazzaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertaisl, ux nojoxeHue B [lepuoauueckoit
crcTeMe XUMHUYeCKuX ieMeHToB /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

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

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHUN

19

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

20

HeMeTa.]'IJ'IBI, UX ITIOJIOXKCHUC B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
Annorponusi HeMeTaJuIoB (Ha puMepe
KHCIIOpoJia, cepbl, (hochopa u yriiepoaa)

22

XHWMHYECKUE CBONCTBA TAJIOT'CHOB, CEPhI M X
COCTMHEHUN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocdopa U ux
COCTMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIiepo/ia, KpEMHUSA U
HUX COeIUHEHU

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeINMHEHUN

26

O00011IeHNE ¥ cCUCTEMATU3ALUS 3HAHUN 110




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

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 3371a4 110 TeMe
"Hemetansl"»

28

Kontponbnas padota mo teMam «MeTauib
u «Hemerannbny

29

HeopraHquCKHe N OPraHUuvYCCKUEC KUCIOTHI.
HeopraHquCKHe " OPraHUYCCKUEC OCHOBAHUA

30

AMoTepHbIe HeOpraHu4ecKHe U
OpraHWYEeCKHEe COeANHEHUS. | eHeTnueckast
CBSI3b HEOPraHWYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B 00ecIieueHUH YKOJIOTMYECKOH,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHUU METUITUHBI

32

[IpencraBneHus: 06 0OIMMX HAYIHBIX
MPUHIIATIAX TPOMBIIIICHHOTO MTOTYYSHUS
BA)KHEHIIINX BEIIECTB

33

Yenosek B MHUPEC BEIECCTB U MaTCpHUAIOB

34

XuMus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHET0 0011Iero 00pa3oBaHusI

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CdopMUpPOBAaHHOCTh MPEJCTABIECHUNA O XMUMHYECKOW COCTaBIISIONIEH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUM B TIO3HAHUU
SIBICHUW TPUPOJBI, B (OPMHUPOBAHUM MBIIUICHUS U  KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOM st
pelieHusT TPAKTUYECKUX 3a7a4 U IKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOM cpesie

1.2

Brnanenune cucreMoil XUMHUYECKUX 3HAHUM, KOTOpAash BKIIOYAET:
OCHOBOIOJIAraoIre TTOHSATHUS (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPHUIATEIFHOCTh, CTENEHh OKHUCIICHHS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJISIPHBIM OOBEM, YTIEpOAHBIH CKEJeT,
(yHKIMOHANBHAS ~ Tpynma,  pajadKal,  U30Mepus,  H30MEpHI,
TOMOJIOTHUECKUN psiJl, TOMOJIOTH, YTJIEBOJOPOMbI, KHCIOPOA- |
a30TcoJepXKallle COCIUHEHHs, OMOJOrMYecKd AaKTHBHBIC BEIIECTBA
(yrneBompl, KUpPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUHM U 3aKOHBI (Teopus
XMMHUYECKOT0 CTpOeHHs opranumdyeckux BemiectB A.M. bytineposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAaKTOJIOrHYECKUe
CBEICHMS O CBOMCTBaX, COCTaBe, IOJIYYEeHHUH U OE30MacHOM
UCIIOJIb30BAHUU  BAXHEWINIUX HEOPraHMYEeCKUX M  OpPraHu4eCcKHX

BCIICCTB B 6I>ITy u HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTH YCI0OBCKaA

1.3

ChopmupoBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHaBIMBaTh WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSATHS MPH OINHUCAHUU COCTaBa, CTPOCHHS H

IpEeBpaIeHUI OPraHNYeCKUX COCTMHEHHIMA

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BATH XMMUYECKYI0 CHMBOJIHUKY
JUIL  COCTABJIEHUS] MOJIEKYJIIDHBIX UM CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHON) (GOopMya OpraHMYECKHUX BELIECTB U  ypaBHEHHH
XMMHMYECKHX PEaKLUi, U3rOTaBIUBATh MOJIEIHN MOJIEKYJl OPraHUYECKUX
BEUIECTB Ul WIIIOCTPALUA UX XUMHYECKOTO U NPOCTPAHCTBEHHOIO

CTpOCHUS




1.5

ChopmupoBaHHOCTH ~ YMEHUH  yCTaHAaBIMBATh  IPUHAJICKHOCTH
HU3YYCHHBIX OPraHU4YCCKUX BCHICCTB IO HUX COCTABY U CTPOCHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAuHEHHH  (yIJIeBOJIOPOIbI,
KHUCJIOPOA U a30TCOJEp)KAILINE COCAMHEHUS, BBICOKOMOJICKYJISAPHBIC
COCI[I/IHCHI/UI), JaBaTb UM Ha3BaHUs 1o CHUCTEMATUYCCKOU

nomenkiatype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS OMPEICIATh BUABI XUMUYCCKON CBS3H B

OpPraHWYECKUX COCIMHEHUIX (OJIMHAPHBIE U KpaTHbHIE)

1.6

ChopMHpOBaHHOCTh yYMEHHSI NPUMEHATH: IOJOXKEHUS TEOPHUH
CTpoeHHsl opraHuyeckux BemectB A.M. BytnepoBa ans oObscHeHus
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUA MAaCChbl BEIECTB

YrieBoaoposl. Kucnoponconepxkamne 51 azoTcoaepKanume

OpPTraHUYCCKHUC COCIUHCHU. BI)ICOKOMOJ'IeKy.TISIpHBIe COCOAUHECHUA

2.1

CopMUpPOBAaHHOCT, YMEHHH MPUBOIUTH TPHUBUAIBHBICE Ha3BaHUSA
OTJIETBHBIX OPTaHWYECKHX BEMIECTB (PTHIICH, MPOIMWICH, alleTHJICH,
STUJICHTJIUKOJb, TJIHMIEPUH, (EeHod, (opMalbIeru, areTalbIerusl,
MypaBbHHAs KHCJIOTa, YKCyCHas KHCIOTa, OJICMHOBAas KHCIIOTA,
CTeaprHOBasi KHCIIOTa, TJIOKO3a, (PYKTO3a, KpaxMmas, IIeJUTI0N03a,

TJTAITAH)

2.2

CdopMUpPOBAaHHOCT, yMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
¢u3HyYecKkne W XHMMHUYCCKHUE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
NpOINWIICH, aleTwieH, Oyraauen-1,3, merunOyramuen-1,3, OeH307,
METaHOJI, TAHOJ, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTalbIeTu]I,
MypaBbHHAsS M YKCYCHas KHCJOTBI, IJIFOKO3a, Kpaxmall, IeJUIijI03a,

aMUHOYKCYCHasl KUCIJIOTa)

23

C(i)OpMI/IpOBaHHOCTb YMCHUS WIUIFOCTPUPOBATH TCHCTUUYCCKYHO CBA3b
MCKAY THUIIMYHBIMHA npeaACTaBUTCIIIMUA Pa3IIMYHbIX KJ1aCCOB
OpTraHU4YCCKUX BCUICCTB YPABHCHUAMHN COOTBCTCTBYIOIIUX XUMHWYCCKUX

peaKIuii ¢ UCIIOIb30BAHUEM CTPYKTYPHBIX (HhOpMYyIT

2.4

ChopMupoBaHHOCTb YMEHHUS XapaKTepu30BaTh UCTOYHUKHU
YTIAEBOJOPOAHOTO ChIPbsl (HEPTh, MPUPOIHBIN ra3, yroib), CIOCOObI UX

r[epepa60TKI/I " NPAKTUICCKOC MTPUMEHCHUC ITPOJAYKTOB nepepa60TKH

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCT YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOI'0 MO3HAHUWS, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUUN




BEIIECTB M XUMUYECKUX sBJICHUW (HAOMIO/IEHUE, W3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHMUS JUIsl TPUHATUS PpEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE YMEHHI COONIOJATh TIPABHJIA  ITOJIE30BAHUS
XUMHUYECKOH TOCYZOH M Ja0OpaTOpHBIM O0OpYIOBAaHHEM, a TaKKe
IpaBwWia OOpAIEHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMHU

I1O BBIIIOJJHCHUIO Ha60paTOpHI)IX XUMHYECCKHUX OIIBITOB

33

CdopMUpOBaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOIHATH XUMUYECKUN
9KCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIIECTB IIPU HArPEBAHUH,
MOJTyYeHHE ITUJICHA M U3YyYEHHE ero CBOMCTB, KAYECTBEHHBIE PEAKIINU
OpraHMYECKUX BEIECTB, JeHaTypauus OeIKOB NpU HarpeBaHUH,
IBETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0e30macHOCTH MNpU OOpalleHUH C BEHIeCTBaMU U JIaOOPaTOPHBIM
obopyoBaHUEM; NPEACTABIIATh pe3yJIbTAThI XUMHUYECKOTr 0
JKCIIEpUMEHTa B (OpMe 3alucu YpPaBHEHUH COOTBETCTBYIOLIUX

peaknuii 1 GOpMyIHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB

3.4

CdopMUpOBaHHOCTH YMEHUN MPOBOJAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WU
MPOJYKTa PEeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WU TTPOTYKTOB PEAKITUN )

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKHU aQHaJIM3UPOBAThH
XUMHUYECKYI0 HHGOpPMAIUIO, IMOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEepHET U 1pyrue)

3.6

ChopmupoBaHHOCTh yMEHHMI COOIIOAATh MpaBUiIa SKOJIOTHMUYECKU
1eJIeCO00pa3HOro TOBEIEHUSI B OBITY U TPYIOBOW [EATEIBHOCTH B
LENSIX COXPAaHEHHUS CBOEro 370POBbS M OKpYXKAIOIIEeH MPUPOTHOM
Cpelbl, OCO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KHUBBIE OpPraHU3MbI
onpeAenEHHBIX OPraHUYeCKUX BELIECTB, MOHMMAas CMBICI MOKa3aTens
I[IAK (mpenenbHO AOMYyCTUMOM KOHIEHTpPALMHU), TMOSCHATH Ha
npUMepax CIocoObl YMEHBIICHHUS U MPEAOTBPALICHUS UX BPEIHOTO

BO3JICUCTBUS HA OpraHu3M 4YCJIOBCKaA




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIposepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHET0 0011Iero 00pa3oBaHusI

1

TeopeTnueckre OCHOBbI XUMUU

1.1

Bnangenne cucTEMOM XMMHMYECKMX 3HAaHUK, KOTOpass BKIIFOYAECT:
OCHOBOIIOJIATAIONIME  TMOHATHS  (XMMHYCCKHUHA  DJIEMEHT,  aTOM,
AJIEKTPOHHAs! 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATIH aTOMOB,
WOH, MOJIeKYyJla, BaJCHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpDHAsT Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMUECKass pElETKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M JHIOTEPMHYECKHE,
peakiuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
JNEKTPOIUTAYECKAS ~ JTUCCOIMAINSA, OKHUCIUTENh, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEeaKIMu, XMMHUECKOE PaBHOBECHE); TEOPUHU W
3aKOHBI (TEOpHUS AIIEKTPOJUTHYECCKON auccormanuu, llepuoanueckuii
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3bIK XUMUH, (JaKTOJIOTUIECKUE CBEJICHUSI O CBOMCTBAX,
COCTaBe, TMOJYYCeHHMH M O€30MacHOM HCIIOJIb30BAHUM BaKHEHIITMX
HEOPraHMYEeCKUX BEIIECTB B OBITY M TPAKTHUYECKON AEATEIHLHOCTH

YECIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBJISATH XapaKTepHbIE MPHU3HAKA U
B3aMMOCBSI3b H3YUYEHHBIX MOHITHI, HPUMEHATH COOTBETCTBYIOILIUE
HNOHSTHUST TPU OMNHCAHMU CTPOCHHSI U CBOMCTB HEOPraHHMYECKUX
BEUIECTB U HMX MPEBPAIICHUIN; BBIABIATH B3aUMOCBSI3b XMMHUYECKUX
3HAHUM c MOHATUSMU u MPEJICTaBICHUSIMHU IpyTUX

C€CTCCTBCHHOHAYYHBIX IIPEAMCETOB

1.3

Bnagenue OCHOBHBIMHM METOHaMU HAay4YHOI'O TIIO3HAaHHA BCHICCTB U
XUMHUUYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOJIETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIpPCACIIAThL BAaJICHTHOCTb M CTCIICHDb
OKHCJICHHUA XHUMHYCCKUX JJCMCHTOB B COCAUHCHUAX PA3JIMIHOTO
COoCTaBa, BUJ XUMHYECKOH CBA3U (KOB&J’ICHTHa}I, HOHHAas,
MCTAIINYCCKasd, BO,[[OpO,[[HaH) B COCOMHCHUAX, THUII KpHCT&HHH‘ICCKOﬁ
peHléTKI/I KOHKPETHOT'O BEIICCTBA (aTOMHaSI, MOIJICKYJIIpHAaA, WOHHAas,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ OMPCACIIATE XapaKTCP CpCAbl B BOIHBIX




pacTBOpax HEOPraHUUYECKUX COSAMHEHUMN

1.6

ChopmupoBaHHOCTE ~ yMEHHUs  KiIacCU(DUIUPOBATH  XUMUYECKUE
peakIuu Mo pa3InYHbIM MPHU3HAKAM (YHCIy U COCTaBy PEearupyroNIuX
BEIECTB, TEIOBOMY 3((]eKkTy peakuuu, HW3MEHEHUIO0 CTeleHen
OKHUCJICHUS ~ DJJICMCHTOB,  OOpaTUMOCTH  PEaKIMH,  yYaCTHIO

KaTaau3aTropa)

1.7

ChopMUpOBaHHOCTH ~YMEHHI  COCTaBIISAITH yPaBHEHUS  PEAKIHN
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIE YPABHEHUs pPEaKUUU
MOHHOI0 OOMEHa, YUUTbhIBasl YCIOBUS, IPU KOTOPHIX 3TU pEaKLUUu UIYT

JO KOHIIa

1.8

CdopMUpOBaHHOCTh YMEHHI MPOBOJUTH PEAKIIMU, TTOATBEPIKIAIONINE
KaueCTBEHHBIN1  COCTAaB  pa3IMYHBIX HEOPraHWYECKUX  BEHIECTB,
pacro3HaBaTh OMNBITHBIM HYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTAaHMYECKUX BEIIECTB

1.9

CdopMUpPOBAaHHOCT YMEHUN PACKPBIBATH CYIIHOCTH OKHCIHTEIHHO-
BOCCTaHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO ajlaHca 3TUX peaklui

1.10

ChopmupoBaHHOCTh yMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON PeaKIMK OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMUpPOBAaHHOCT, YMEHUW  OOBICHATH  XapakTep CMEHICHUs
XUMHYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHErO BO3JICHCTBHUS

(mpuaIMn Jle [larense)

0611[3}{ W HCOPraHHU4CCKasa XUMUA

2.1

CdopMUpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa .. Meupeneena u JIEMOHCTPUPOBATH €ero

CUCTEeMATU3UPYIOUIYI0, OOBSACHUTEIbHYIO M  MPOTHOCTUYECKYIO

byHKIIH

2.2

ChopmupoBaHHOCTh YMEHUH XapaKTePU30BaTh AEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »djJeMeHTOoB 1-4 mnepuonos Ilepuoguueckoit
cuctembl xumuueckux osnemeHtoB J[.M. MenneneeBa, HCHONb3Ys
HOHSTUSL «S-, p-, d-dNEKTPOHHBIE OPOUTANTN», «IHEPTETUUYECKUE
YpOBHW»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMUYECKHUX AJIEMEHTOB M MX COECJUHEHUU MO NepuojaM U rpylmnam

[Iepuoanueckoit cucreMbl XUumMu4eckux aneMeHToB .M. Menneneesa

2.3

CdhopmupoBaHHOCTh YMEHHMH XapaKTepHU30BaTh (OMUCHIBAThH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEUIECTB PA3JIMUHBIX KIIACCOB,

TOATBCPIKIATH CYHICCTBOBAHUC FeHEeTHYECKOU CBsA3U MCKIY




HCOPraHNMYCCKUMHU BCIICCTBaAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XUMHUECKUX PEAKLIUN

2.4

ChopMUpOBAaHHOCTH ~ YMEHHMI  yCTaHABIMBATh  IPUHAIICKHOCTH
HEOPraHWYECKUX BEILECTB II0 UX COCTaBY K ONpPEACIEHHOMY KIlaccy
(rpynme) coeaAMHEHUH (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(pOTEPHbIE TUIPOKCHUIbI, COJIH)

2.5

ChopMupOBaHHOCTh YMEHUH HCIIOIB30BaTh XMMUYECKYI0 CHMBOJIUKY
UL coCTaBlieHWsT (OPMYJ BEIIECTB M ypPaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u TpuBuaibHbie
Ha3BaHMUS OT/AEIbHBIX HEOPraHWYECKHUX BelIeCTB (yrapHblii ras,
YIJEKUCHbIA a3, aMMMakK, rameéHas W3BeCTb, HeramiéHas H3BECTb,

MUTHEBAs CO/IA, TUPUT U JIPYTHE)

2.6

ChopmrpoBaHHOCTh YMEHMH XapaKTepu3oBaTh (ONMUCHIBATh) OOLIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEIECTB Pa3IMYHbIX KJIACcCOB,
MOATBEPK/AAaTh  CYIIECTBOBAHME  T'€HETUYECKOW  CBA3M  MEXAY
HEOpraHMYEeCKUMM  BEIIeCTBAMH  C  [OMOULIbI0  ypaBHEHUH

COOTBETCTBYIOIINUX XUMHUUYCCKUX peaKHI/Iﬁ

2.7

CdopMUpOBaHHOCTh YMEHUH TUTAHUPOBATH U BBITIOJHITH XUMHUYECKUN
SKCIEPUMEHT (pa3lioKeHHe TMEepOKCUAAa BOAOPOJa B MPHUCYTCTBUU
KaTajan3aTopa, ONpejeseHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHUBEPCAJIBHOTO WHAMKATOpa, BIUSHUE pAa3INMYHBIX (AKTOPOB Ha
CKOpOCTb ~XMMMYECKOM peakluH, peakiud HOHHOro oOMeHa,
KayeCTBEHHbIC PEaKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPUI-AHUOHBI, HA
KaTUOH aMMOHUS, DEIIEHHE SKCIEPUMEHTAIbHBIX 3a/Jad MO0 TeMam
«Metamne» u «HemeTannsi») B COOTBETCTBUU C MPABHIIAMU TEXHHUKHU
0e30macHOCTH TpHU OOpalIeHUH C BeUIeCTBAaMH U JabOpaTopHBIM
o0opyi0BaHuEM; MIPEJICTaBIISATh pe3yJbTaThl XUMHYECKOT0
JKCIIepUMeHTa B (¢opMe 3alicCH ypaBHEHUN COOTBETCTBYIOIINX

peaKHHfI n (bOpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YyJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHHI CcOONIOAATh MpaBWiIa MOJH30BAHUS
XUMHUYECKOH TOCyZoN M J1abopaTOpHBIM O0OpYyIOBaHHEM, a TaKkKe
npaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

11O BBIIIOJHCHHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ XapaKTEepU30BaTb XUMHUYCCKHUEC
IMPOLECCChI, JICKAINHUE B OCHOBC IMPOMBINIJICHHOTO ITOJIYYCHHA cepHoﬁ
KHUCJIOTbI, aMMHAaKa, a TaKxXcC C(l)OpMI/IpOBaHHOCTB Hpe)lCTaBJ'IeHI/Iﬁ 00
O6IJ.[I/IX HayYHBbIX IpuHOUIIaX u OKOJOTHYCCKUX np06neMaX

XUMHUYCCKOI'0 IMPpOU3BOJACTBA




XUMHS U KU3Hb. PacuéTrl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, pPOJIM XUMHU B T[O3HAHUU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS W KYJbTYpPbI
JUYHOCTH, €€ (QYHKIIMOHAIBHONH TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKUX 3aJady M OIKOJIOTUYECKU OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM Cpesie

3.2

CdhopMupoBaHHOCTB yYMEHUN KPUTHYECKH AQHAJIM3UPOBATh
XUMHUYECKYI0 HH(POpMALUIO, IMOIYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHUKaIUH, ceTb IHTEpHET U Ipyrue)
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CpopMUpPOBAaHHOCT, YMEHUW COOJIIOAATh TIPABHJIA DKOJOTHUYECKH
1enecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOH JESATENIBHOCTH B
LEIAX COXPAaHEHUs CBOETO 3/I0pPOBbSI M OKPYKAIOIIEH NPUPOJHON

cpembl

3.4

Oco3HaBaTh ONAaCHOCTh BO3JEHCTBUSA HA JKUBBIE OpPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, TOHUMAs cMbIci ntokazatens [1/IK, moscHsaTh
Ha TIpuMepax CrocoObl YMEHBIICHHUSI U MPEAOTBPAIIEHUS UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYHCIICHUS c
WCIOJIb30BAHUEM TMOHSTHSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE»,
O0OBEMHBIX OTHOLIEHWH Ta30B MpPH XUMUYECKUX PEAKIHSIX, MacChl
BellecTBa Win o0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOrO M3 YYacTBYIOIIUX B pPEaKIUU BEIECTB,
TeroBoro 3¢hdekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAaHCHUA SHCPIrun




IPOBEPAEMBIE 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 MAaTepHaoB. Teopus CTPOCHUS OpPraHUYECKUX

coequHeHnit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

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

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknarypa opraHnueckux COEIMHEHUHN (CHCTeMaTHuecKas) U TPUBUAJIbHbBIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCUICCTB

YraeBoaopoibt

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJOTUYECKAN psAfl. MeTaH u 3TaH — mpocTenne
MPEICTaBUTENIN AJIKAHOB: (U3NYECKHEe U XUMHUYECKHE CBOMCTBAa (peakuuu

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

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MYECKHe M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAlUH, OKHUCICHUS W

MOJIUMEPU3AIHH ), TOJyUYeHHE U IPUMEHEHNE
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Ankanuensl: Oytamuen-1,3 u wmetunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
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), MOJIYUCHHEC U ITPUMCHCHUC

2.5

ApeHLI. benzom: coCTraB, CTpPOCHHC, (1)I/I3I/I‘16CKI/IG A XUMHYCSCKHE 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), IMNOJIy4YCHHUEC H IIPUMCHCHHC. ToxcuYHOCTB
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIIIEBOAOPOAaMH, TPHUHAMIC)KAIIUMU K

pa3JINYHbIM KJIacCaM

2.6

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




ra3el. HepTh u €€ mpoucxoxkaenue. CriocoObl mepepadoTku HEPTH: MEepPEeroHKa,
KPEKUHT (TEPMHUYECKUH, KaTaduTU4ecKuil), muponus. [IpomykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KaMeHHBIH 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. JlelicTBME METaHOJIa W 3TaHOJa HAa OPraHU3M YeJIOBEKa.
MHOroaTroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TJIUIEPUH: CTPOCHHE, (DU3UUECKUE U
XUMUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE CO  MICJOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOaTOMHBIE CIHPTHI). JleficTBUEe Ha OpraHusm

YCIOBCKaA. HpI/IMeHCHI/IC rIMOCpruHa U OTUJICHTJIUKOJIA
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®deHoyr:  CTpOGHHME MOJEKYNbl, (u3nUeckue W XUMHUYECKHE CBOWCTBA.

Toxcuunocth denoina. [Ipumenenue penomna

3.3

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

peaxuun), nojy4eHue u NpuMeHeHue

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 M OJICMHOBAsI KHCJIOTHI KaK MPEICTABUTEIH 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

VYrneBoabl: coctaB, Kiaccuukaius yrieBoAoB (MOHO-, TU- U TOJUCAXapHbI).
I'moko3a — mpocredmuii MOHOCaXapua: OCOOCHHOCTH CTPOEHHS MOJICKYJIbI,
(usnueckre U XUMHYECKUE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaom meau( 1),
OKHCJICHHE aMMHayHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHnoBieHue,
Opo’KeHHEe TJIOKO3bl), HAXOXXICHHE B MPUPOJE, MPUMEHEHHE, OHOoJoruueckas
ponb. @orocunTe3. PPyKTO3a KAk M30MEp IIOKO3bl. Kpaxmai u 1emnono3a Kak
npupoaHeie nosuMepsl. CTpoeHHe Kpaxmana M 1eiunoio3bl. dusnueckue u

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

A30Tconep>l<anme OpraHuv4CeCKHUC COCANHCHUA

4.1

AMMWHOKHCIOTBI Kak aM(bOTeprIe OpraHu4eCKuc COCIUHCHUA. dusznueckue u

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




3Ha4YeHNEe aMUHOKUCIOT. Ilenruanl

4.2

benkn Kkak npuUpoOIHBIE BBICOKOMOJIEKYJIIpHbIE coenuHeHus. IlepBuunas,
BTOpPUYHAs M TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

THIPOJIN3, JCHATYpalKs, KAUeCTBEHHBIC PEaKIMH Ha OeNKU

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 METOJbl HM3YyYEHHUS BELIECTB U HX MPEBPALEHUI:
03HaKOMJIEHHE ¢ 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAace,

Kay4yKOB. HOJ’Iy‘IeHI/IG CUHTCTHUYCCKOI'O0 KaydyKa U pE3UHLbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COEPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHHU

1.1

XUMHUYECKUH 37eMeHT. AToM. Slapo aToma, M30TOMbBl. DJIEKTPOHHAST 000JI0UYKa.
DHepreTuyeckue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pachpeeNieHns 3JIEKTPOHOB M0 OpOUTaIsIM B aTOMax AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpALHs 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 WM3MEHEHHSI CBOWCTB XHMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX UMM TPOCTBIX M CJIOXHBIX BEIISCTB IO TPYINaM U IEPHOJAM.

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 06p8.30BaHI/I$I KOBAJICHTHOM XUMHWUYECKOHN CBSI3U

(oOMeHHBIN U JOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb 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'IJII/I‘-IeCKOI\/'I peIJ_IéTKI/I. Ilonstue o AUCTICPCHBIX

cucreMax. MICTUHHBIE M KOJUIOMIHBIE pacCTBOPHI. MaccoBast 0j BeIlecTBa B




pactBope

1.6

Knaccugukanus Heoprannyeckux coenHenunii. HoMmenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanms ~— XMMHUYECKHX — peaknuii B
HEOPraHMYECKOM M OpPraHMYEeCKOW XMMHU. 3aKOH COXPAHEHHUS MacChl BELIECTB,

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 HUOHHOI'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

CBOMCTBA HEMETAJIJIOB. AJIJIOTPONHS HEMETAIUIOB (Ha IIpUMeEpe KUCIOPO/a, CEpPHI,

dhocdopa u yrieponaa)

2.2

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

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHNN
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Mertamnel. [lonoxenue metamwioB B Ilepronnueckoil cucteMe XHUMHUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000J0UEK
aToMOB MeTaiioB. Obmue gusndeckre cBoiicTBa MeTaioB. CIUIaBbl METAJLIOB.

DIIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUI METaJJIOB

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

Ki1accaM

XUMHUS U )KU3Hb

3.1

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

BCIICCTB U XUMHNYCCKHUX peaKuHﬁ

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 JUIsl DJIEKTPOHUKH, HAHOMATEpUAJIbl, 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 IJ151 YYEHUKA

* Xumus. 10 knace. I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue
* Xumus. 11 xnacc. I'abpuensu O.C., OctpoymoB WU.I"., Cnankos C.A.

AxrmonepHoe obmectBo «M3narenbctBO «IIpocBenieHuey

METOANUYECKHUE MATEPHUAJIBI JIS1 YUYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HMHTEPHET



