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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMma moO XUMHM Ha YpPOBHE CpeaHero oOmiero oo0pa3oBaHUs
paszpaborana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-D3 «O6
oOpazoBanun B Poccuiickoit @Penepauun», TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHS (pefepanbHOil 00pa30BaTENbHONM MPOTPAMMBI CPETHEro O0OIIero
obOpazoBanuss  (DPOII  COQO), npencraBiaeHHsix B DenepaibHOM
rocyaapcTBeHHOM oOpa3zoBarenbHOM cTanaapte COO, ¢ yuétom KoHuenuu
npenojaBaHus  yd4eOHOro nmpeamera «XuMHUA» B 00pa3oBaTeNbHBIX
opranmzanuax  Poccuiickorn — depepauun,  peaM3yOIIMX  OCHOBHBIC
oOpa3oBareibHble TPOrPAMMBI, © OCHOBHBIX NOJIOKEeHHUI «CTpaTeruu pa3BuTUs
Bocniutanuss B Poccuiickoit ®enepanun Ha mnepuon o 2025 romay
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMbl IO XUMHUHU, K ONPEIEIECHUIO
oOmel crparerud OOydY€HHs, BOCHHMTAHMS W Pa3BUTHS OOyYaroUIUXcs
cpeacTBaMu ydyeOHoro mpeamera «Xumus» misg 10-11 knaccoB Ha 6a30BOM
YPOBHE  COCTaBWJIM  KoHUenTyanbHble mnoyioxkenuss @DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, COAEpX aHus, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHUI K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON OpraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThiO HX
oOpa3zoBaHHOCTH. OHO CIYXXUT 3aBEPIIAIOIIMM 3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHHsA. OTHU LIEHHOCTU KacaroTcs
NO3HAHUS 3aKOHOB MPUPOAbI, (OPMUPOBAHHS MHUPOBO33PEHUS U O0OILIEH
KyJbTYpPbl 4YEJIOBEKA, a TAKXE HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIICHMS K
CBOEMY 3JI0POBBIO U IPUPOAHON cpene. Peanuzyercs xumuueckoe oOpa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUS CpPEACTBAMHU
y4eOHOTro rmnpeameTa «XUMHUS», COJIEpPKaHUE U IOCTPOEHHE KOTOPOTo
ONpe/eieHbl B IPOrpaMMe MO XUMHUHU € YYETOM CHEHU(PUKH HAYKU XUMUH, €€
3HAYEHUs B MO3HAHUM MPUPOJIBI U B MATEPUAIBHON dKU3HH OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX ILeNed M MPUHLHUIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHUE€ CHUCTEMBbI CpeAaHero obmiero oOpasoBaHuss B Poccuiickoii
denepann.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 poib B
COBPEMEHHOW IMBWJIM3aLMK, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OPMUPOBAHHE PaAlMOHAIHLHOIO
HAy4YHOI'O  MBILUIEHUS, B CO3JaHUE LIEJOCTHOIO MpPEACTaBleHUs 00
OKpY’KalollleM MHpE KaK O €JUHCTBE NPHUPOABblI U YEJIOBEKa, KOTOPOE
dopMHpyeTCsT B XMMHUM Ha OCHOBE IIOHMMAaHHUSl BEIIECTBEHHOIO COCTaBa
OKpPY’KaloIlIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKy CTPOCHHUEM BEILECTB, UX
CBOMCTBAaMHU U BO3MOYKHBIMH 00JaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS
CTaJla HEOThEMJIEMON YacThbIO MHUPOBOW KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYJla M KU3HU KaKJI0ro wieHa oomectBa. COBpeMEHHAsl XUMHUS
KaK HayKa co3uJaTellbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha
peuieHre ria00adbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOW, MHUIIECBOM, HSKOJOIMYECKOM O€30MacHOCTH U
OXpaHbl 3/10POBbSI.

B cootBercTBUM C OOIIMMH LEISIMHM M MNPUHUUIAMU CPEIHEro OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi



YPOBEHb M3YYE€HUS1) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJbTYPHYIO
NOATOTOBKY  oOydaroumuxcsi,  HEOOXOJMMYK UM  JUII  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIOYEHMS B KU3Hb COLIMYMA,
OpOJOJDKEHUs 00pa3oBaHMsS B  Pa3jM4HbIX O00JIACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTaBasioliuMu  1peaMeTa «XUMUsS» SBISIIOTCA 0a30Bble KypChl —
«Oprannueckass xumMus» U «OOIass 1 HeopraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HaHUH M0 HEOPTraHWYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUM U3 o01Ie
XUMUH) U OpraHndyeckoil xumuu. @opMupoBaHUe JaHHOW CUCTEMbl 3HAHUU MTPU
U3YYEeHUH TpeIMeTa O0ECledYrBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCErO
MHOroo0Opa3usi BEIIECTB HA OCHOBE OOIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CrpykTypa coaep:xkanust KypcoB — «Oprannyeckas xumus» u «OO0mas u
HEOpraHu4eckass Xumus» c(HOpMHpOBaHa B MPOrpaMMe IO XMMHH Ha OCHOBE
CUCTEMHOI0 TMOJAXO0/Ja K H3YUYEHHUIO YYEOHOro marepuaja M O0OyCJIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUM HA  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XUMHUHU BELIECTBA
paccMaTpUBAOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS OPTraHHYECKUX
COCAMHEHNH, a TAaKXE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIIEKTPOHHBIX
IpeACTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHus o0 HM3ydaeMblX B Kypce
BEIIECTBAaX JAlOTCSI B PAa3sBUTHM — OT YIJEBOJOPOIOB JI0  CIIOXKHBIX
OMOJIOTUYECKM AaKTUBHBIX COEJUHEHUH. B Kypce opraHuyeckod Xumuu
NOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILIEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTaBICHUS O XHUMHUYECKOW CBS3H,
KJIaCCU(PUKAIMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOEHHMS], O XUMHUYECKON PEAKIINH.

ITon HOBBIM yIJIOM 3peHHMs B mpeaMere «XuMus» 0a30BOro YypOBHS
paccMaTpuBaeTCAd HM3YUYEHHBI Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUS
TEOPETUYECKH MaTepual U (AKTOJIOTMYECKHUE CBEIECHHUS O BEIIECTBAX U
XuMUuYeckor peakuuu. Tak, B yacTHOCTH, B Kypce «OO0Iast u HeopraHudeckas
XUMUSD» 00yYarolUMCcs MPEAOCTaBIsAECTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJO0JIOTMYECKHX
NO3ULUHI, TIIy0Ke MOHATh UCTOPUUECKOE U3MEHEHUE (PYHKIMI 3TOro 3aKOHa —
oT 00o01IaroIel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXHEHINIMX BEIIECTBAX, MX COCTaBe,
CTPOCHUH, CBOWMCTBAaX M IPUMEHEHHUH, a4 TAKXKE O XMMUYECKHX PEAKUUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTeKaHus nomnonHsercsa B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMM COJEP)KAaHMS, HWMEIOIIMMHU KYJIbTYPOJOTHYECKUN H
OPUKIAJHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
XUMHAH C JPyTMMH HAayKaMH, DPACKpbIBalOT €€ pPOJIb B IIO3HABATEIBHOM H
IPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKEHHUS
K Ipolieccy TBOpYECTBA B OOJACTHM TEOPUM MU MPAKTUYECKUX MPUIIOKEHHM
XUMHUH, T[OMOTalOT BBITYCKHUKY OpPUEHTUPOBAThCS B OOIECTBEHHO W
JUYHOCTHO 3HAYMMBIX Npo0iieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH
OCMBICIIMBATh HWH(MOPMALMIO W MNPUMEHATh €€ Uil MONOJHEHUS 3HAHWM,
pElIEHNs] MHTEJUIEKTYyalIbHbIX W OJKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3ama4y. B uenom copepkanue yuyeOHOro npeamera «XHMHsD JAHHOTO YPOBHS
U3y4YeHUs] ~ OPUEHTUPOBAHO  HA  (QopMupoBaHuE Yy  OOydaromuxcs
MHUPOBO33PEHUYECKON OCHOBBI JUIsl TOHUMaHUs (PUITOCO(PCKUX HAEH, TAKUX KaK:
MaTepuajbHOE  €IMHCTBO HEOPTaHMYECKOIO M  OPraHMYeCKOr0  MHpA,
00yCIJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh



IPUPOAHBIX SIBJICHUN IMyTEM SKCIEPUMEHTA U PELIEHUs] MPOTUBOPEUUN MEKITY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIU XUMHH
B PEHICHUM DHKOJIOTMYECKUX MpodiieM, a Takxke npodiem cOepexeHus
SHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3JAHUS HOBBIX TEXHOJOTUH U
MaTepHaJIoB.

B nmyaHe pemenus 3agad  BOCHUTAHMS, Pa3BUTUS M COLUMAIM3aLUU
oOy4Jaronuxcsi TPUHATHIE MPOrPaMMONA MO XMMHMHM MOAXOJBI K ONpPEIEICHUIO
collepKaHUs W TIOCTPOEHUS NpeAMeTa MpeaycMaTpuBaloT (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHI, HMEIOIMX 0a30BO€ 3HAUYECHHE IS
pPa3IMYHBIX BHUJAOB JACSITEIBHOCTU: PEIIEHUs Npo0sieM, TNOMCKa, aHajau3a |
00paboTku  MHQOpMAIMU, HEOOXOAMMBIX JJISI MPUOOPETEHUS  OMbITa
PAKTUYECKON M HCCIIE0BATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XKHOE
MECTO B O3HAHUU XUMHH.

B mpaktuke npenopaBaHusi XMMHHM Kak Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHHUs, TaK M Ha YPOBHE cpeaHero oO0uero oo0pa3oBaHus, MpU
ONpEJEICHUN COAEPKATEIbHOW XapaKTEPUCTUKU LEJNe M3y4yeHHs] MpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTU TPAJULHUOHHO MPHU3HAETCS
dbopMupoBaHHE OCHOB XHUMHUYECKONM HAyKHM Kak oOO0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, IMPAKTUYECKOM JESTENbHOCTH 4YEJIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHHUSI TaKOu
NOAXOJ K ONpPENEJCHUI0 LeJed H3ydYeHUs TMpeaMeTa SBISIETCS BIIOJIHE
ONpPaB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUS IIABHBIMM LEISMHU HM3Y4YEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBistroTcs:

e (QopMHpOBaHUE CHUCTEMbl XUMHUYECKHUX 3HAHUN KaK BaKHEHIIeH
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOPOH JIeKaT KIIOUEBbIE MOHATHS, (YyHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M ITOHUMaHUE
CYIIHOCTH [JOCTYIHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHMEe U Ppa3BUTHE MPEJCTABICHUNA O Hay4YHBIX METOAAX
NO3HAHUS BEIIECTB M XHWMHYECKHX pEaKlUMid, HEOOXOAUMBIX JUIs
OpUOOpPETeHUs] yMEHUM OpHEHTHPOBAaTbCA B MHPE BEIIECTB U
XUMHUYECKUX SIBJIEHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IIOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB  JIEATEIHOCTH, CBSI3aHHBIX C
HAOJIOICHUEM U OOBSCHEHHEM  XUMHUYECKOTO  HKCIIEPUMEHTA,
coOJII0ICHUEM TMPaBUII 0€30MacCHOT0 0OpaIlleHUsI C BEIIECTBAMM.

Hapsiny ¢ sTuMm, conep:kareiibHas XapakTepUCTHUKa LeJIed U 3ajad
U3Yy4YEeHHs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIero
oOpazoBanus. CerogHsi B NpenoJaBaHUd XUMUU B OOJIbIIEH CTENEHU OTIAETCS
OPEANOYTEeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHus  OOydeHHs,
OpUEHTHPOBAaHHOM Ha TMOJArOTOBKY BBIMYCKHMKa 001I€00pa3oBaTeIbHOM
OpraHu3alliM, BIIAJCIOIEIO0 HE HAa0OpOM 3HaHWM, a (QYHKUMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOTO MMOJIYYEHUsI 3HAHUI
Y IPUMEHEHUS UX B pEaIbHOM KU3HU JJIsl PEIICHUS] MPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3ydYeHHHM NpeaMeTa «XUMUsS» JTOMUHUPYIOIIEEe
3HaYeHUE MPUOOPETAIOT TAKKUE LI U 3aJa4l, Kak:

aganTanys OOy4YarolIMXCs K YCIOBUAM JWHAMHYHO pPa3BUBAIOLIETOCS
Mupa, (OPMHUPOBAHHE HWHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOATEIBHOMY  TPHUHSITHIO
TPaMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM;

dopmupoBaHne y O0OyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETECHIINN), UMEIOIINUX YHUBEPCAIbHOE 3HAUYCHWE JI Pa3IMYHBIX BUIOB
JNEATeNIbHOCTU:  pellleHus mpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uHpopMaly, HEOOXOAUMBIX IS NPUOOPETEHHUS OIbITa JIEATEIIbHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHWUU XMMHH, & TAKXKE ISl OLIEHKU C
NO3ULUNA 3KOJOTMYECKOM O€30MaCHOCTU XapakTepa BIMSHUS BELIECTB H
XUMHUYECKUX TMPOIIECCOB HA OPTaHM3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX
CHOCOOHOCTEW O00ydarIMXCcs: CIOCOOHOCTH CaMOCTOATEIBbHO NPHUOOpPETaTh
HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBHHM C XHU3HEHHBIMH MOTPEOHOCTSIMH,
UCTIOJIb30BaTh COBPEMEHHbIE HWH(OPMAIMOHHBIE TEXHOJOTUU HJS TOUCKA |
aHanu3a Yy4yeOHOW MW  HAay4YHO-NONYJSIPHOM HMH(OpManuMuM XHMHUYECKOIO
COJIEp>KaHUS;

dbopMupoBaHue ¢ Ppa3BUTHE Yy OOYYaIOMIMXCS aCCOIMATUBHOTO U
JOTUYECKOTO MBIIUICHHUS, HaONI0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBbIe O0COOEHHO HEOOXOMUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU W
MPOBEJCHIUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIHUTaHWE Yy OOydYaomuxcs YOeKIEHHOCTH B TyYMaHUCTHYECKOMN
HANpPaBIEHHOCTH XUMHUH, €€ BaXXHOW POJH B PEIICHUU TI00aIBHBIX MPOOIeM
paIoOHAIBHOTO MPUPOAOIIOIF30BAHNUS, TOTIOTHEHHS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUS TPHUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEepe)XKHOTO OTHOUICHHWs K TPUPOJE W CBOEMY 3JIOPOBBIO, a TaKxke
NpUOOpPETEHHS OIbITa HKCIOJIb30BAHUS TOJYYCHHBIX 3HAHUU JUIS TPUHSITHS
TPaMOTHBIX PEIICHUN B CUTYaIUIX, CBI3aHHBIX C XUMHUUECKUMH SBJICHUSIMHU.

B yueOHOM miane cpeaHero oOmero oOpa3oBaHUS MPEAMET «XHUMHS»
0a30BOro YpOBHsS BXOJUT B COCTaB mpeAMeTHON obnactu «EctecTBeHHO-
Hay4YHBIC TIPEIMETHI».

OO6miee ynciao 4acoB, OTBEACHHBIX I M3YyYEHHUS XHMHH, Ha 0a30BOM
YPOBHE CpeAHero ooIiero oopa3zoBanusi, coctasisier 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hegenro0), B 11 knacce — 34 gaca (1 gac B Heemio).



COIAEPKAHUE OBYUEHUA
10 KUIACC
OPI'TAHUYECKAS XUMUA

Teopernyeckune OCHOBBI OPraHMYeCKOM XUMHMHU

[Tpenmer opraHMuecKor XuMuUHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE
B NIOJIyYEHHH HOBBIX BELIECTB U MaTepuanoB. TeopHsl CTPOCHUS] OPraHUYECKHUX
coenuHeHnid A. M. bytnepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHBIE
(GopMyJIbl OpraHMYECKHX BellecTB. I 'omMosorus, usomepus. XUMUYECKasi CBS3b
B OPraHUYECKUX COEJIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienue 0  KiIaccupuKauuh  OPraHMYECKUX  BELIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUN (CUCTeMaTUYecKas) U TPUBUAIbHBIC
Ha3BaHUs BaKHEHIINX MPEACTABUTENEH KIACCOB OPraHUYECKHUX BEILECTB.

DKCHepUMEHTAIbHBIE METOJAbl M3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMM OPraHWYEeCKHUX BEIIECTB M MaTepHallaMH Ha HX
OCHOBE, MOJECIMPOBAHUE MOJIEKYJ] OPraHMYECKHUX BEUIECTB, HAOJIOJCHHUE U
ONMKMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEILIECTB NP HarpeBaHuu (IJIaBjieHUe, OOYTJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUU psAa. MeraH u 3TaH —
OpOCTEUIINE MPEACTABUTENMN aJTKAaHOB: (PU3MYECKME W XMMHUYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUSI U TOPEHMs), HAXOXKJECHHWE B MPUPOJE, MOJYyYEHUE U
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKHUI psAll. DTUIEH U NPONUIIEH
— NPOCTEHIINE MPEICTABUTEIN AIKEHOB: (PU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUApPATALNU, OKHUCICHHUS U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u MmetunOyragueH-1,3: ctpoeHue, BaxHEHIMe
XUMHUYECKUE CBOICTBA (peakuus MOJIMMEPU3AIIIN). [Tonyuyenue
CHUHTETUYECKOr0 KayuyKa 1 PE3HHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHH psi.
ALlETWIIEH — TPOCTEUIIMN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHYECKHE  CBOMCTBAa  (peakuuu  TUIPUPOBAHUA,
raJIOreHUPOBaHUS, TUAPATALMN, TOPEHUS ), IOJTYyUYEHNUE U TPUMEHEHUE.

Apensl. ben3zoin: coctaB, cTpoeHue, GU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUS W HUTPOBAaHHUS), NOJYYEHHE M IPUMEHEHUE.
Tonyon: cocmas, cmpoenue, uzuueckue u XumuuecKue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), noJayuenue u npumeHnenue. TOKCHUHOCTb
apeHoB. ['eHeTnueckas CBs3b MEX]Y YIVIEBOJOPOAAMH, MPUHAICKAIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YTIIEBOXOPOAOB. [IpHpOAHBIM Ta3 W IOIYyTHBIE
He(Taubie Ta3pl. HegTh u e€ npoucxoxaenue. CnocooOsl nepepaboTku HepTH:
NEPEroHKa, KPEKUHI (TEpPMHUYECKHM, KaTaJuTU4YeCKuil), nmupoaus. IIpoayKTsl
nepepabOTKu He(pTH, HMX TNPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KaMmeHHbIl yroib U NPOAYKTHI €ro nepepadoTKH.

DKCnepUMEHTAIbHBIE METOJAbl WM3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHHWE € O0pa3uaMy IUIACTMAcC, KayuyyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptb» u  «VYroap», MOJENUPOBAHHE MOJIEKYJ  YTJEBOJOPOJIOB U



raJIOr€HONPOU3BOJHBIX, MPOBEACHUE MNPAKTUYECKOW padOThl: IMOIYyYEHUE
STUJICHA U U3YUYE€HUE €0 CBOWCTB.

Pacuérnsle 3anaun.

Boluucnenuss 1mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEaKUHH IO HW3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WJIM IMPOJYKTOB
peakiun).

Kucnopoacoaep:xamnue oprannyeckue coeinHeHUs

[IpenenbHble OJHOATOMHBIE CIHUPTHl. METAaHOA W 3TAHOJ: CTPOCHHE,
(¢u3znueckrue M XUMHUYECKHE CBOMCTBA (pEaklUMM C aKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NMPUMEHEHHE. BOJOpOIHbBIE CBS3H MEXKIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBUE MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaToMHble CIHUPTHI. ODTWICHIVIMKOJIb W TJIMIEPUH: CTPOCHHUE,
¢u3znueckrue M XHUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBHE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHAsl peaklusi Ha MHOIOaTOMHbIE cUpThl). [leficTBue Ha
opraHusM yenoBeka. [[pumeHeHue rauuepuHa U 3TUIICHTIIMKOJIS.

@deHoJI: CTPOECHHE MOJIEKYJIbl, (U3UYECKHE M XUMHUYECKHE CBOMNCTBA.
Toxcuunocts penosna. [Ipumenenue enona.

Anbaeruabl U Kemouvl. DopManbieruj, aneTalbICTUI: CTPOCHHUE,
(du3nuecKkre U XMMHUYECKUE CBOWCTBA (PEAKLMU OKHUCIICHHSI 1 BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIUH), IOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ielbHbIE KapOOHOBBIE KHCIOTH.. MypaBbuHas H
YKCYCHasi KUCJIOTBL: CTPOEHHUE, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mme s Kjacca KUCIOT, peakuus JTepuPUKALMM), T[OIyYEHUE U
npuMeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIINX
KapOOHOBBIX KHUCJIOT. MbUla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, X
MOIOILIEE ICHCTBHE.

CrnoxHble 3(Hpbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3pupoB. Kupsl. ['mapomus xupoB. IlpumeHeHue Kupos.
buonoruueckas posib )KUpPOB.

YrneBoawl: coctaB, Kiaccupukanus yrieBogoB (MOHO-, JU- U
nonucaxapuibl). [roko3a — mnpocTeduié MoHOcaxapujl: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJECHCTBUE C
ruapokcugom meau(Il), okucinenue ammuayHbiM pacTBopoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHUE TIIFOKO3bl), HAXOXK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ouosornueckas posb. Dorocunre3. OpykTo3a Kak U30MEP TIHOKO3bI.

Kpaxman u nemironosa Kak npupojiabie noaumMepsl. CTpoeHue Kpaxmaiia u
HEeJUTI0JI03bl.  PU3MYecKue M XHMHYECKHME CBOMCTBAa Kpaxmaja (THApOJIH3,
KaueCTBEHHAsl PEAKIIUs C HOJIOM).

DKCHepUMEHTAIbHBIE METOJAbl WM3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
IpoBe/iIeHHEe, HAOII0IEHUE U OMUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIUU OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aMMOJACHCTBHUE TIIMIIEPUHA C
ruapokcugom Mmenu(Il)), anpaernnoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rugpoxcumom wmenu(Il), B3aumopeilcTBHE Kpaxmana ¢
MOJIOM), TPOBEJACHHE MPAKTUYECKOM pabOThl: CBOMCTBA pacTBOpAa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaun.

Bbluucnenuss 1mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEaKUHH IO HW3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WJIM IMPOJYKTOB
peakiun).

A3oTcoaeprKaniue OpraHMuecKue COeIMHEHNUS.

AMHHOKHCIIOTBI ~ Kak  aM(OTEpHbIE  OPraHUYECKUE  COEIUHEHHS.
duznyeckue U XMMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha MpUMEpe IIIMIIHMHA).
buonornyeckoe 3HayeHne aMUHOKUCIOT. [lenTubl.

benku kak nmpupoJHbIE BHICOKOMOJIEKYJIIpHBIE coequHeHus. llepBuunas,
BTOpPUYHAsA U TPETUYHAs CTPYKTypa OENKOB. XMMUYECKHE CBONCTBA OEJKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHbIE PEAKIIMU Ha OEIIKH.

DKCnepUMEHTAIbHBIE METOJAbl WM3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
HAOJIIOICHUE M ONUCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JIEHATypalus OeIKoB
IIPY HArpeBaHUU, IBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMoJIeKy IsIpHbIE COeUHEHUS

OcCHOBHBIE TOHSATHS XHUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHUMU:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMHU, CPEIHSA
MoJIeKyJisipHass Macca. OCHOBHBIE METO/bl CHUHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHUI — OJIMMEPHU3aLIUs U MTOJTUKOHICHCALIMSL.

DKCHepUMEHTAIbHBIE METOJAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHWE ¢ oOpa3lamMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
miacTMacc, KayuyyKoB.

MexnpeaMeTHbIE CBS3H.

Peasmszanuss MeXNpeIMETHBIX CBA3EH NPU H3YYEHHM OPraHUYECKOMN
xumun B 10 kjacce OCYHIECTBISETCS 4Yepe3 MCIOJIb30BAaHME KakK OOIINX
€CTECTBEHHO-HAYYHBIX MOHATHUMA, TaK M TMOHSATUH, SBISIOLIUXCS CHUCTEMHBIMU
JUTSL OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE [MOHATHUS: SIBJIEHWE, HAay4yHbId (aKT,
TUI0TE3a, 3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(pUKALMs, MEPUOJUYHOCTD,
HAOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIINPOBAHUE.

®dusuka: Marepus, DSHEpPrus, Macca, aToM, DJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PM3MUYECKUE BEIUYHUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, ouocdepa, oOMEH BEUIECTB B OpraHuU3Me,
(doTOCHHTE3, OMOJIOTMYECKH AKTUBHBIE BellecTBa (O€IKH, YIIEBOIbI, KUPBI,
(dhepMeHTHI).

['eorpadusi: MuHepasbl, TOpPHBIE MOPOJIbI, IOJIE3HbIE HMCKONAeMbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKThI, OCHOBBI PAalMOHAIBHOTO IUTAHUA,
MOIOUIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKUE NpenapaThbl, MaTepuaibl
U3 UCKYCCTBEHHBIX M CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPT'TAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XUMHUYECKHM JJIEMEHT. ATOM. Sapo aroma, M30TOIBI. DJIEKTPOHHAsS
0005104Ka. DHEPreTUYECKUE YPOBHHU, TOAYPOBHU. ATOMHBIE OpOUTAIIH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH paclpeAesieHUs AIEKTPOHOB O OpOUTAISIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOHPUTYpALUsi aTOMOB.

[lepnognuecknii 3akoH u llepumonmueckas cucremMa XHMHUYECKHX
anementoB J[. WM. MenneneeBa. CBsA3b NEPUOAMYECKOTO 3aKOHA H



[lepnognueckort cucrembl xumuyeckux asyemeHToB [[. WM. MenneneeBa c¢
COBPEMEHHOW TEOPHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMHU MPOCTBIX MU CIOKHBIX
BEIIECTB [0 TpynnaM M MEPHOJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKasi CBSI3b. BUIbl XUMHYECKON CBA3U
(KOBaJICHTHAsI HETIOJISIPHAS U TMOJISIpHAsi, MOHHAs, MeTaJIIn4YecKas). MexaHu3Mbl
00pa3oBaHUsl KOBAJIEHTHOM XHWMHYECKOM CBs3M (OOMEHHBIM U JIOHOPHO-
akuentopHslii). BogopoaHnas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucneHus. IoOHbI: KATUOHBI U aHUOHBI.

BemecTtBa MOJIEKYJNSIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [UIBl  KPUCTAUIMYECKHX  PEIIETOK.
3aBHCHUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[Tonsitue o nucnepcHeIX cucreMax. MICTUHHBIE M KOJIJIOMJIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.

Knaccudukanuss ~ HEOpraHMYECKUX  COEAMHEHMIA. Homenknarypa
HEOPraHUYECKNUX BEIIECTB. [ eHeTHuecKas CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAUIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKHX peakluil B
HEOPraHUYECKOW U OPraHUYECKOW XMMHUU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB,
3aKOH COXPaHEHHUsI U MPEBPAIICHUS SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3JIMYHBIX  (PaKTOPOB.
Obparumble peakuuu. XUMHYECKOe paBHOBecue. DakTopbl, BIUSIOIIME HA
COCTOsIHME XuMHUYecKoro paBHoBecus. [Ipunnun Jle [Hlatense.

Onektponutuyeckas auccouuanus. CuibHble W caaOble AJIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BELIECTB: KUCAs, HEUTPAJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHepUMEHTAIbHBIE METOJAbl W3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
nemMoHcTpauus tabmun «lleproguyeckas cuctemMa XMMHYECKUX 3j1eMeHTOB /1.
W. MenpeneeBa», n3yyeHue Mojiesiell KpUCTAJUIMYECKUX PEIIETOK, HAOII0IeHHE
U ONHMCAaHUE JIEMOHCTPAILMOHHBIX M JIA0OPATOPHBIX OMNBITOB (Pa3joKEHHE
IIEPOKCHJIa BOJOPOAA B MPUCYTCTBHUM KaTaau3aTropa, OIPEACIECHUE CpEIbl
pacTBOpPOB BEILIECTB € NOMOINBI YHUBEPCAJIBHOIO WHIMKATOPA, PEAKLIHU
MOHHOTO0 OOMEHa), MPOBEJACHHUE MPAKTUYECKON padoThl «BiusiHuEe pa3inuyYHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKLIUN.

Pacuérnsle 3anaun.

Pacuétel 1O ypaBHEHUSM XHUMHUYECKMX pEaklUuid, B TOM YHCIIE
TEPMOXUMUYECKHE PACUETHI, PACUETHI C MCIOJIb30BAHUEM IMOHATUS «MACCOBAS
JIOJISI BELIECTBA.

Heopranuyeckas xumusi

Hemeramnbl. Ilonoxkenne HemerauioB B Ilepuogmyeckonn cucreme
xumuueckux snemeHToB JI. V. MenpeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
duznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha HpHUMepe
KHCJIOpO/a, cephbl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpEeMHHS) U UX  COEAUHEHHUM  (OKCHJIOB,
KHUCIIOPOACOIEPKAIUX KUCTIOT, BOJOPOJHBIX COCTUHEHUN).

[IpuMeHeHnE Ba)KHENIIMX HEMETAINIOB U UX COCUHEHHU.

Meramnel. [lonoxenne metaiutoB B [leproanueckoit cucteMe XUMUYECKAX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS BJIEKTPOHHBIX



000104eKk aToMOB MeTasuioB. O6mue pusznueckue cpoiictBa MetamioB. CruiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUIN PAJ HAIIPSHKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX META/NIOB (HATpUM, Kalui, KalabIUi,
MarHui, aJlOMUHUMN, IMHK, XPOM, KeJI€30, MEJIb) U UX COCITUHCHUH.

OO6mume crocoObl MOy4eHus] MeTaJIoB. [IpumMeHeHne MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB U UX MPEBPAILCHUI:
U3y4YeHHUE KOJJIEKIMH «MeTamibl U CIUIaBbl», 00pa3LoB HEMETAIOB, PEILICHUE
AKCIEPUMEHTANIbHBIX 3a/1ay, HAOJIOJICHUE U ONUCAHHE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJCUCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpaMM KHUCJIOT M IIEJI0YeH, KAYeCTBEHHBbIC pEaKIMUd Ha KaTHOHBI
METAJJIOB).

Pacuérnble 3anaun.

Pacuétsl Mmacchl BeniecTBa uin 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BELIECTBA, MAacce MM OOBbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEILECTB,
pacu€rbl mMacchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUU, €CIU
OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KU3Hb

Ponp xuMuu B o0ecreueHnu SKOJOTUUECKOM, YHEPTeTUYECKON U MTUIIEBOM
0€30MacHOCTH, pa3BUTUM MeAuIMHBL. [[OHSATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPUHIUIIAX MPOMBIIUICHHOTO
MOJTYYEHUSI BAXKHEUIIIUX BEIIECTB.

UenoBek B MUpe BEIIECTB U MATEPUATIOB: BAXKHEHUIIINE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, KepamukKa,
MaTepualbl JJisl JJIEKTPOHUKHU, HAHOMAaTEpHUalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMusi U 3J0pOBbE YEJIOBEKA: MpaBWJIa HCIOJIL30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE30MACHOr0 HCIOJb30BAaHUS NPEnapaTroB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzaumss MeXnpeaMETHBIX CBSI3€M MpU  HU3ydyeHUH oOwmed u
HEOpraHW4ecKorM Xumuu B 11 Kiacce OCYIIECTBISETCS 4€pe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U TOHSATUM, SBIISIFOLIUXCS
CHUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIC MTOHSATUS: HAY4YHBIN (DaKT, rUroTe3a, 3aK0H,
TEOpHUsl, AaHaJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJECHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®usuka: mMarepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PaJUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUYECKUN YpPOBEHb,
BELIECTBO, TeJIO, O0BEM, arperaTHo€ COCTOSHME BEUIECTBa, (PU3NYECKUe
BEJIMYMHBI U €UHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusa: kinerka, opraHu3M, -JKOocucTeMa, Ouocdepa, Makpo- H
MUKPOSJIEMEHTbBI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHbIE TMOPOJbI, TOJIE3HbIE HCKOMAeMBbIE,
TOIUIMBO, PECYPCHI.

TexHomnorus: XUMHUYCCKas1 IMPOMBINIJICHHOCTD, MCTAJIyprusi,
IMpOn3BOACTBO CTPOUTCIIbHBIX MaTcpualioB, CEILCKOXO031CTBEHHOE
IMpOn3BOACTBO, nuieBas IMPOMBINIJICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaH

IMPOMBIIIJICHHOCTD, ITPONU3BOJACTBO KOCMCTHUUYCCKUX IIPCIIapaToOB, IMPOMU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpualioB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHH.

[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XM  HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJibTaTaM OCBOEHUS
0o0yyaroImMuMHUCs MPOTpaMM CpeaHero oOiero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM M MpeaMeTHbIM). HayuHo-meTogumueckoil OCHOBOW ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTATOB OCBOCHMS IPOrPAMM CPEIHETO OOLIETO
00pa3oBaHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-IEATENLHOCTHBIM IMOJXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa « XHMHs» Ha YPOBHE CPEIHErO
00111er0 00pa3oBaHUsl BbIJICICHBI CICAYIOIINE COCTABISAIONINE:

OCO3HaHWe O0YyYarOUIUMHUCS POCCUHCKOM TIpa)KJAaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HaJIM4KMe MOTUBALIUU K O0YUYEHUIO;

LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHHMX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAYyKH
XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOLIMXCS PYKOBOJICTBOBATHCS B CBOEU
NEeSATENbHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMH 1EJIOCTHOM
CUCTEME XMMHYECKOT0 00pa3oBaHus;

HaJIMYME TMPABOCO3HAHUS DHKOJIOTMYECKOW KYyJIbTYphl M CHOCOOHOCTH
CTaBUTb LEJIU U CTPOUTH )KM3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHs JOCTUTalTCs B
€IMHCTBE YYEOHOM M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU U UJealaMi POCCUIICKOTO IPa)KJaHCKOIO 00IIeCTBa, MPUHATHIMU B
oO1IecTBe HOpMaMu U IPABUIIAMH MOBEIECHHUSI, CIIOCOOCTBYIOMIMMH IpoLeccaM
CaMOIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOIO CTAaHOBJIEHUS JUYHOCTU
00yyarommxcs.

JIM4HOCTHBIE PE3yJIbTAThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPaKaroT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHON M MPAKTUYECKOH JEATEIbHOCTH
oOyyJaronuxcs o peaju3aluy TPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCIIE
B YaCTH:

1) rpamIaHCKOro BOCIMTAHMS

OCO3HaHUsl  OOy4YalOIIMMHCS  CBOMX  KOHCTUTYLMOHHBIX TMpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY M NPABONOPAJIKY;

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATENBHOCTH MNPU CO3JAAHHUH
y4€OHBIX MPOEKTOB, PEIICHNN YY€OHBIX U MO3HABATENIbHBIX 33/1a4, BHITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAThb M NPUHUMAaThb MOTHBBI, HAMEPEHUS, JIOTUKY HU
apryMEeHTBI IPYTUX MPU aHAIU3€ Pa3IN4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) MaTPHOTHUYECKOIr0 BOCIIMTAHUS:



LHEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAYyYHOMY HaCIEIAUI0
OTE€UYCCTBECHHOMN XUMUMU;

YBaXEHUSI K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
IPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUXKEHUS HAYKU €CTh PE3yJbTaT
JUIMTEJIbHBIX ~HAOJIOJCHUM, KPOMOTIMBBIX AKCIEPUMEHTAJIbHBIX IOUCKOB,
NOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

MHTEpPECAa M MO3HABaTEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3ze  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHMSIX  COBPEMEHHOM
OTE€UYCCTBECHHOMN XUMUM;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 TIOBEICHHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYyallUH, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIEC PELLIECHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBbI U LIEHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJEHUE U MOCTYIKHA CBOMX TOBApPHUIIEH C
NO3ULMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IOCIEACTBHM ATHX
MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3J0poBOoro M 0Oe3omacHOro oOpa3a KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOLUEHUSI K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

coOmro/IeHusl MpaBuil O€30MaCHOro0 OOpallleHus C BELIECTBAMH B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYJOBOM JEATEIBHOCTH;

NOHUMaHUS LIEHHOCTU TMPAaBUJ HHJMBHUIYAIbHOTO U KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYyalMsX, YTPOXKAIOLIUX 3/0POBbI0 M KU3HU
JIIOJICH;

OCO3HaHUSl  MOCJIEACTBMM M HENpUSATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOieHus alKorosisi, HAPKOTUKOB, KypEeHUs);

5) Tpya0BOrO BOCIMTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  YYEOHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUECKOW W JAPYrMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHYECKUX 3a]ad
COIMAILHOM HAIMPABJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEpECca K MPaKTUYECKOMY HM3YUYEHHMIO Mpodeccuil pa3inuyHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXEHUS K Tpydy, JIOAAM Tpylda M  pe3yjbTaTaM TpyAOBOU
NEeSTENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIbHON TPAeKTOPHUU
oOpazoBaHus, Oyayiied npodeccun U peaausaluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U IOTpeOHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCKOro0 BOCIIUTAHMSI:

9KOJIOTUYECKHU 11eJ1eCO00Pa3HOr0 OTHOIICHUS] K IPHUPOAE, KaK MCTOUHUKY
CYyILIECTBOBAaHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS I00AJIBHOIO XapakTepa SKOJOTMYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLUANBHOU CPEAbL;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU s
pelIeHs] BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHUS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
MPUPOJIHOM CpeJie, YMEHUSI TPOTHO3UPOBATH HEOJATONPUSITHBIE SKOJIOTHUECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX JICUCTBUHN U MPEOTBpAIIaTh UX;

HaJu4usi Pa3BUTOrO  HKOJOTMYECKOTO  MBINUICHUS, HKOJOTHYECKOM
KYJbTYpPbI, OIbITA JIEITEIIBHOCTH ASKOJOTMYECKON HAMpaBICeHHOCTH, YMEHUS
PYKOBO/JICTBOBAaThCS MU B MMO3HABATEJILHOM, KOMMYHUKATUBHON U COLIMAIBHOM
MpPaKTUKE, CHOCOOHOCTU W YMEHHUSI AaKTHUBHO MPOTHUBOCTOSATH WJICOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKU,

NOHUMAaHUS CHeNU(PUKM XUMHUM KaK HayKd, OCO3HaHHMS €€ poiau B
GbopMUPOBaHUU PALMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IETOCTHOTO
npeACTaBIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIeM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHUMHUHU [UJIsl COBPEMEHHOMU
IUMBWIK3ALUA: B €€ T'YMaHUCTUYECKOW HAMpaBJICHHOCTH U BAXKHOW pOJIU B
CO3/JaHUM HOBOM 0a3bl MaTepuaqbHOW KYJIbTYPbl, PEIICHUH TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPTreTUUECKOM,
NUIIEBOM M DKOJOTMYECKON O€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecreyeHnn yCI0BUI YCHEIHOIO TPyAa U SKOJIOTHYECKH KOM(POPTHOMN KU3HU
Ka)kJI0TO WICHA OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: TMOHMMAHUS CYI[HOCTH METOOB
MO3HAHUS, HUCMOJB3YeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOIb30BaTh TOJIydyaeMble 3HAHUS ISl aHain3a W OOBSCHEHUS SIBJICHUMN
OKPY>KalolIero MUpa M MPOUCXOMASIIMX B HEM HM3MEHEHUH, YMEHHS JeJaTh
000CHOBaHHBIE 3aKJIIOYEHUS HA OCHOBE HAY4YHbIX (DAKTOB U HMEIOUIUXCS
JAHHBIX C [EJIbIO MOJTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus mpo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON IE€ATEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHNI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHHM C )KU3HCHHBIMU OTPEOHOCTIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpyJa B pas3uuHbiXx  cdepax
npodeCCUOHANILHON JIEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHUSI yU4eOHOro mMpeameTa «XUMUs
Ha YPOBHE CPEJIHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble a7 (OPMHPOBAHUS  MHUPOBO33PEHHUST  OOYYarOIIMXCS
MEXIUCUUTUIMHAPHbBIE (MeXTpeIMeTHBIE) oOIIeHAYYHbIE MOHSATHUA,
OTpa)karolue IIEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpPa W CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BELIECTBO,
DHEprus, SBJICHHE, MPOIECC, CUCTEMa, HAy4YHbIA (aKT, MPUHIUI, THIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHSs, HCCIEeJOBaHHE, HaOI0JIeHHe, U3MEpEeHHE,
AKCTIICPUMEHT U JIPYTHE);



yYHUBEpCAJIbHbIE y4eOHbIe JENCTBUSA (mo3HaBaTeNbHbBIE,
KOMMYHUKATUBHbIE,  PEryJSTUBHbIE), oOecrneunBamomue (HOpMUPOBAHUE
(yHKIMOHANIBHOM IPAMOTHOCTH M COLIMATIbLHON KOMIETEHIMU 00yYaroInXcs;

CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE
MEXJAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKME 3HAHHWA W  YHUBEpCAJIbHbIC
y4eOHbIe IeUCTBUS B IO3HABATEIBHON U COLMATIBLHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEHCTBUSMHU.

OBiageHne  yHHBepPCAJIbHBIMH  Y4YeOHBIMH  NO3HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JOrMYecKHUe 1eiiCTBHS:

CaMOCTOATENbHO  (OopMyJIMpoOBaTh M aKTyalIM3UpOBaTh MNpoOiemy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeNeNsITh LENU JEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEpUU HX
JOCTHXKEHHUS, COOTHOCHUTHb pE3YyJbTaThl JESITEIbHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCI0JIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JJOTUYECKOTO MBIIIICHUS —
BBIJICJIATh XapaKTepHbIE NPU3HAKUA MOHATUI U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUSA ISl OOBSICHEHUS OTACIIbHBIX (PaKTOB
U SIBJICHUI;

BbIOMpATh OCHOBAaHUA M KPUTEPUM i KilacCU(pUKAILMK BEUIECTB U
XUMHUYECKUX PEaKIIUK;

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3U MEXIY HW3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO
AHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PAaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

OPUMEHSATh B MpPOLECCe TO3HAHUS, HCHOOJb3yEMbIE B  XUMUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIENH, MpPeoOpa3oBbIBaTh  MOJIEIbHBIC
OPEICTAaBICHUS — XUMUYECKUA 3HAK (CHMBOJI) DBJIEMEHTa, XUMHUYECKas
dopMyna, ypaBHEHHE XHMMHYECKOM pEaKUMW — TMpU PEHICHUH Yy4eOHBIX
NO3HABATEJbHBIX M MPAKTUYECKUX 3aJa4, MPUMEHSTh Ha3BAHHbIE MOJEIIbHbBIC
IPEICTABIICHUS ISl BBISBJICHHS XapaKTEPHBIX NPU3HAKOB M3Y4YaeMbIX BEILECTB
Y XUMHYECKUX PEaKIUH.

2) 0a3oBbIe McCiIeI0BaTEeIbCKUE 1eHCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOI'O MO3HAHUS BELIECTB U XUMHUYECKHUX
peaKkuui;

dopMynMpoBaTh LEIM M 33Ja4yd  UCCIEAOBAaHMS, HUCIOJIb30BaTh
IIOCTABJICHHBIE M CAMOCTOATENIBHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAY€CTBE
MHCTPYMEHTA MO3HAHUSA U OCHOBBI I ()OPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

BJIAJIETh HAaBBIKAMU CaMOCTOSITEJIbHOIO IIJIAHUPOBAHUS M MPOBEICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH yMEHUs HAOJII0AAaTh 3a
XOJIOM  IMpOIlecca, CaMOCTOSATEIbHO MIPOTHO3UPOBATH €r0  pe3ysbTar,
dbopmynupoBath 000OIIEHHUS W BBIBOJBl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yibTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

OpuOOpeTaTb OMNBIT YYEHUYECKOM HCCIEN0BATENbCKOM M IPOEKTHOU
JESATENbHOCTH, MPOSIBISITH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY



NOMCKY METOJOB PELICHUs MPAaKTUYECKHX 3aJlay, MPUMEHEHHIO pPAa3JIMYHbIX
METOJIOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHQopMauuu (Hay4dHO-
NomyJsipHasl JIMTepaTypa XUMHUYECKOrO COAEpPKaHUs, CIPABOYHBIE IMOCOOHS,
pecypcbl MHTepHeTa), aHAIM3UpOBaTh HHPOPMALIMIO Pa3IM4HbIX BUJOB U (popM
IpEACTaBIICHUs,  KPUTHYECKH  OLIEHMBaTh €€  JOCTOBEPHOCTb  H
HENPOTUBOPEUYHBOCTb;

(bopMyIMpOBaTh 3a1IPOCHI U IPUMEHSTh PA3JIMYHbIE METOIbI IPU MIOUCKE U
orOope HHPOpMALMH, HEOOXOAUMOWN MJid BBINOJIHEHUS Y4YEOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

npUOOpETaTh OMBIT UCHOJIB30BAHMS MH(DPOPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpMY TMPEICTaBICHUS
uH(popmalu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyeCTBE CpEACTBAa Mpu padoTe ¢
XUMHUYECKON HWH(OpManuen: NpUMEHITb MEXIpeAMETHbIe ((pu3nyeckue u
MaTeMaTUYeCcKue) 3HAKM M CHMBOJBI,  (GopMyibl,  aOOpeBUATYpBHI,
HOMEHKJIATypYy;

UCIIOJIb30BaTh M MPE0Opa3OBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HaIJIJHOCTH.

OgByageHne yHMBePCAIbHBIMA KOMMYHUKATHBHBIMY J1eiCTBUSIMH

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXJIaeMOM TeMbl B XOJ€ Juajora
W/WIN JUCKYCCUH, BBICKa3bIBaThb WAEH, (OPMYIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJHEHUS MPEJI0KEHHOH 3a1a4H;

BBICTYIIATh C MPE3EHTALUEN Pe3ybTaTOB IMO3HABATEIBHOU JEATEIbHOCTH,
NOJIYYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIpH
BBINIOJIHEHUHM XMMHUYECKOIO 3KCHEPUMEHTa, NPAKTUYECKON paboThl MO
UCCJIEIOBAaHUIO CBOMCTB M3y4YaeMbIX BELIECTB, peain3alii y4eOHOro NpoeKTa u
(opMyIMpOBaTh BBHIBOBI MO pE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUN ITyTEM
COrJIacOBaHUs NMO3ULUI B X0J1€ 00CY X ACHHUS 1 OOMEHA MHEHUSMH.

OgyaieHNe YHUBEPCAJTbHBIMHU PeryJATUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO
NEeSATENbHOCTb, OINpeAess €€ Ledd W 3aJadd, KOHTPOJUPOBaThb M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MPEIaraéMblil ajJrOpUTM ACHUCTBUH NpH
BBINIOJIHEHUH YYE€OHBIX M HCCIEAOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3 PekTUBHBIN CrOCO0 MX pEeHIeHUs ¢ YYETOM TMOJYYEHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMHUYECKHUX PEAKLIUIX;

OCYLIECTBJISATh  CAaMOKOHTPOJIb ~ CBOEW  JICSITEIbHOCTH Ha  OCHOBE
caMoOaHaJIM3a U CAMOOLIEHKH.

NNPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMetHble pe3ynbTaThl OCBOEHHUSI Kypca «OpraHuueckas XUMUSD)
OTpaXaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XHMMHYCCKON COCTABISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIU XHUMHHU B TO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€



(YyHKUMOHANBHOW TPAMOTHOCTH, HEOOXOJIMMOM JUIsl pELEHUs MPAKTHUYECKHX
3aJ1a4 M SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0pPOBbIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOM XMMHMUYECKMX 3HAHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloIIUe MOHATUS (XUMUYECKUWA HIIEMEHT, aTOM, JJIEKTPOHHAs
o0osoyKka aToma, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTbD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpalEHHAas),
MOJIb, MOJISIpHAasE ~ Macca, MOJSPHBIA  OOBEM,  YIJIEPOJHBIA  CKEJET,
(yHKUMOHANbHAS TpyNIa, pajukan, H30MEpPHs, HU30MEpPbI, TOMOJOTHYECKUN
psil, TOMOJIOTH, YTJI€BOJOPOJbI, KUCIOPOA M a30TCOAEPKAIUE COEIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIMHEHNUS);
TEOPUU U 3aKOHBI (TEOpHUsI CTPOEHUsI Oprannueckux Bemiects A. M. Bytneposa,
3aKOH COXPAaHEHHs MAcChl BEUIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA, JIeKallue B OCHOBE TMOHHMAaHMS
OPUYUHHOCTH U CHCTEMHOCTH XHUMHYECKHX SIBICHHH, (DaKTOJIOTHMYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJIYYEHHH U OE€30MaCHOM HCIIOIb30BaHUU
BOKHEUIINX OpPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOW AESATEIBHOCTU
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUI BBISABJIATh XapaKTEPHbIE MPU3HAKKU MMOHATHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIHUE MOHSITHS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U IPEBPALLEHUN OPraHUYECKUX COCIMHEHU;

c(OpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIs
COCTABJICHHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
(GopMya OpPraHMYECKHX BEIIECTB W ypPaBHEHUH XHUMHUYECKHX pEaKLUi,
U3TrOTABJIMBATh MOJEIIA MOJIEKYJ OPraHUYECKUX BEUIECTB JUIsl MILUTIOCTPALIUU MX
XUMHUYECKOTO U POCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIUBATH IPUHAIJIEKHOCTD U3yUYEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTaBY M CTPOEHUIO K OINpPEAeTIEHHOMY
KJIacCy/Tpynne coeauHeHul (YriaeBOAOPOJIbl, KUCIOPOJI W a30TCOAEpXKaIIHe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIMHEHHUS), JaBaTh MM Ha3BaHUS IIO
cucremarnueckoi HoMmeHknatype (IUPAC), a Takxke NpUBOAUTH TPUBUAIIbHbBIC
Ha3BaHMUsS OTJEJbHBIX OPraHWYECKUX BELIECTB (3THIIEH, MPOIMJIIEH, all€THIICH,
ATUJICHIJIMKOb, TIIMUEPHUH, (PeHOII, (popManbaeru, aueTalibIeru, MypaBbHHAas
KHCIIOTa, YKCYCHasi KHCIIOTa, OJICMHOBAas KHCJIOTa, CTEapUHOBAsl KHCIIOTA,
II0K03a, GPYKTO3a, Kpaxmal, eJIJTi0J103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHMSI ONpPENESATh BUIbl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCTUHEHUSAX (OJUHAPHBIEC U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI NMPUMEHATH MOJOKEHHUSI TEOPUHU CTPOEHUS
opranuueckux BemectB A. M. bymiepoBa a1 OOBSICHEHUS 3aBHCHUMOCTHU
CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MAacChl
BELIECTB;

c(OpMHPOBAHHOCTh YMEHHMH  XapaKTepuU3oBaTb COCTaB, CTPOEHHE,
(¢u3nueckre U XMMHYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTEIEH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, MPONWJICH, aleTUIIEH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H30J1, METAHOJI, STAHOJ, STHJICHTJIUKOJIb,
[JIMLEPUH, (PEHOJI, alleTalIb/IETU, MypaBbUHAsA U YKCYyCHasl KUCJIOTHI, IIIHOK03a,
Kpaxmay,  UeJUII0JI0o3a, aMUHOYKCYCHas  KHUCJOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOLUX
XUMUYECKUX PEAKIUI C UCIOJIB30BAHUEM CTPYKTYPHBIX (POPMYII;



c(hOpMHPOBAHHOCTh yMEHUs XapaKTepU30BaTh MCTOYHHUKHU
YIJIE€BOAOPOJHOIO ChIpbsl (HEe(Th, MPUPOAHBIA Tra3, Yroiyib), CHOCOOBI HUX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOTO BEIIECTBA WK MPOAYKTa
peaklUMH MO HK3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJIHOIO W3 HCXOAHBIX
BELECTB WM NPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHU BJIAJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4YHOr'0 MO3HAHUS, UCIIONIb3YEMBIX B XUMHUH MTPU U3YUYEHUU BEILECTB
U XUMHYECKHX  SIBJIeHUH  (HaOJMoJeHue, M3MEpEeHue, SKCIEPUMEHT,
MOJIETMPOBAHUE), HCMOJb30BATh CUCTEMHBIE XMMHYECKUE 3HAHMS I
OPUHATHS PEHICHU B KOHKPETHBIX >KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C
BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCT, ~ YMEHHMM  COOJIOJATh  TpaBWia  IOJIb30BaHUSA
XUMHUYECKON MOCyol M J1TabopaTOpHBIM O0OpYJOBaHUEM, a TaKKe IpaBuia
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIMIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEBpAILEHUS OPraHUYECKHX BEIIECTB IPU HArpeBaHUM,
NOJIyYEHHE JTHJIEHa M M3YYEHHE €ro CBOWCTB, KAayECTBEHHBbIE peaKUuu
OpraHUYeCKUX BEUIECTB, JCHATypalusi OEJIKOB MNpU HarpeBaHUU, ILIBETHBIC
peakuuu OEIKOB) B COOTBETCTBUU C NMPAaBUJIAMU TEXHUKH O€30MAaCHOCTH IPHU
oOpalieH ¢ BELECTBaMHU M JIA0OPATOPHBIM OOOpPYAOBAHUEM, IPEICTABIATH
pe3yibTaThl XHMHYECKOIO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX peakuuid W (HOPMYJIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pe3yibTaToB;

c(OPMUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uH(popmanu, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATH TpaBUiia  IKOJIOTUYECKH
L€JIeCO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOW JEATEIBHOCTH B UENISIX
COXpaHEHUsI CBOETO 370POBbS U OKPY>KArOLIEl NPUPOAHON Cpeibl, 0OCO3HABATH
OMAaCHOCTh BO3/JCHCTBUSA HA JKMBbIE OPIaHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMbica nokazarens [TJK, noscHsATe Ha npuMepax crnocoObl
YMEHBUIEHUS! U NPENOTBPAILEHHUs] MX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUTsl O0Y4aroIIMUXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSAMM 37J0POBbS: YMEHUE
IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUMU;

JUISL CJENbIX W CHA0OBHUIAAIIMX OOYyYalOLIMXCs: YMEHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaiing pns  3anucu
XUMUYECKUX (GOPMYIJIL.

11 KVIACC

[IpenmeTHble pe3yibTaThl OCBOEHHUs Kypca «OOmias U HeopraHudeckas
XUMUSD OTPaXkKaroT:

c(pOpMUPOBAHHOCT MPEACTABICHUI: O XMMHYCCKOH COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJU XHMMHHU B TO3HAHUU SIBICHUMN
npuposibl, B (OPMUPOBAHUU MBIIUICHUST U  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTU, HEOOXOAMMOU sl PEIICHUS] MPAKTUYECKUX



3aJ1ad4 M SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHAE CUCTEMOM XHMMHUYECKMX 3HAaHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIArarIue NOHATHS (XUMHYECKHUI 3JIEMEHT, aTOM, M30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTaIM aTOMOB, HWOH, MOJIEKYJIa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHWCIEHHUS, XWMHYECKas
CBA3b (KOBaJ€HTHAas, HOHHAs, METaJUIMYECKasi, BOJIOPOHAsN), KpUCTAILNINYECKas
pemeéTKa, TUIbl XUMUYECKUX PEAKLINMI, PACTBOP, AJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAS] TUCCOLMALMS, OKHUCINTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakluuy, XUMUYECKOE PAaBHOBECUE); TEOPHUH M 3aKOHBI (TEOpHUs
3JIEKTPOJIMTUYECKON Aucconunanuu, nepuoauyeckui 3akon . . Menneneena,
3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHECHHMS W IPEBpALICHUS
SHEPIrUU MPU XUMUYECKUX PEAKLUSAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKNE 3HAHMSA, JIeKAIMEe B OCHOBE NOHUMAaHHUS
OPUYUHHOCTH U CHCTEMHOCTH XHUMHYECKHX SIBICHHH, (DaKTOJOTHYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJIYYEHHH U OE€30MaCHOM HCIIOIb30BaHUU
BKHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTHUYECKON JESATEIbHOCTU
YEJIO0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISABJIATh XapaKTEPHbIE MPU3HAKKU MMOHATHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HMCIOJIB30BATh COOTBETCTBYIOLIWE ITOHSATHS
IIPU ONMCAaHWH HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIs
cocTaBleHHMs] (OpMYJd BEUIECTB M ypPaBHEHUH XMMHUYECKUX PpEaKIIHii,
cucrtematudeckyto HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPTAaHUYECKHUX BEIIECTB (YrapHbli ras, yrieKuciablid ra3, aMMuakx,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTb, IUTHEBASI COJA, IUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUW OMNpEAENATh BaJE€HTHOCTb U CTEINEHb
OKHCIICHHUSI XUMAYECKUX DJIEMEHTOB B COCOUHEHHMSIX PA3JIUYHOTO COCTaBa, BHUJL
XUMUYECKON CBsI3M (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCAMHEHNAX, THUIN KPUCTAIMYECKOW PEIIETKH KOHKPETHOTO BELIECTBA
(aTOMHas1, MOJIEKyJIsIpHas, HIOHHAs, METAJUIMUECKasi), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUN;

c(hOopMHPOBAHHOCTh yMEHUHI yCTaHaBJINBAaTh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB 10 MX COCTaBY K ONPEAEIEHHOMY Kiaccy/rpymnie
COEIMHEHHH (TPOCThlE€ BEIIECTBA — METaUIbl M HEMETallbl, OKCH/IbI,

OCHOBAHMSI, KUCJIOThI, aM(OTEPHBIE THPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI NEPHOJUUYECKOTO 3aKOHA
JA. W. MenneneeBa W AEMOHCTPUPOBATh €r0  CHUCTEMATU3HPYIOILYIO,
OOBSCHUTENBHYIO U TPOTHOCTHYECKYIO (DYHKLINU;

c(OpMHUPOBAHHOCTh YMEHHMHM XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX d1eMeHTOB |—4 mnepuonos Ilepnoanyeckoil CHCTEMBI
xumuueckux snementoB JI. Y. MenpgeneeBa, ucnosib3ys MOHATUSA «s-, p-, d-
AJIEKTPOHHBIE  OpOUTaIM»,  «IHEPreTUYECKHE  YPOBHU»,  OOBACHSTH
3aKOHOMEPHOCTH H3MEHEHMS CBOWCTB XHMHMYECKHX DJJIEMEHTOB U HX
COEAMHEHNH MO nepuoaam u rpynnam llepuoandeckoil cucTteMbl XMMUYECKUX
anemenToB [l. 1. MeHnaeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKHWX BELIECTB Pa3JIMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE N€HETUYECKOW CBSI3M MEXKIY HEOPTaHHMYECKUMHU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;



c(hOpMHUPOBAHHOCTh YMEHHUS KIACCU(PUUUPOBATH XUMUYECKUE PEAKIIMH 110
pPa3IMYHBIM MPU3HAKAM (YMCIY U COCTABY pPearupyrouiux BEIIECTB, TEIIIOBOMY
3 dekTy peakiuu, N3MEHEHUIO CTETIEHEN OKHUCIICHUS 2JIEMEHTOB, 00paTUMOCTH
peaKklMM, YYaCTHIO KaTajau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUUN COCTABJISITH YPABHEHUS PEAKIUI pa3IMUHbIX
TUIIOB, TOJHBbIE M COKpAlIEHHbIE YpaBHEHMs pEakUMid HOHHOro OOMeHa,
YUHUTHIBAsA YCIOBHS, PYU KOTOPBIX 3TU PEAKLUMU UAYT 0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHUYECKUX BEUIECTB, Paclo3HaBATh
OTBITHBIM TYTEM  HWOHBI, TMPUCYTCTBYIOUIME B  BOJHBIX  PacTBOpPax
HEOPraHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUHM PACKPBIBATH CYIIHOCTb OKHUCIHUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKUUA TOCPEACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OajlaHca TUX peaKIuii;

c(OPMUPOBAHHOCTh  YMEHUN  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOM peakuuu OT pas3jIMyHbIX (PAKTOPOB; XapakTep CMEIICHHS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUSA (IPUHIUI
Jle IllaTense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUS! CEPHOI KUCIIOThI, aMMHUaKa, a
TaKk)xe CPOPMHUPOBAHHOCTh MPEACTABICHUNA 00 OOIIMX HAYYHBIX NPHUHIMIAX U
AKOJIOTMYECKUX MPOOIEeMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIICHHS C HUCIOIb30BAHUEM
MOHSTHUS «MAaccoBasi J0Ji BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOLLIEHUI ra30B
OpyU XUMHUYECKHX pPEaKUHUsAX, Macchl BelIecTBa WM O0BbEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOTO 3((deKkTa peakuuu Ha OCHOBE
3aKOHOB COXPaHEHHUS MAacChl BEILIECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh ~ YMEHHMM  COOJIOJAaTh  TpaBWia  IOJIb30BaHUSA
XUMHUYECKON MOCyJol U J1TabopaTOpHBIM O0OpYJOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOJHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0kKEHUE NEPOKCUAA BOJIOPOa B IPUCYTCTBUM KaTaJIn3aTopa,
ONpeJeNieHe Cpelbl PacTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAIBHOIO
WHIMKATOpa, BIUSHUE PA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOU
peaklMM, peakiMd HOHHOro OOMEHAa, KaueCTBEHHbIE pPEaKUuu Ha cyibQart-,
KapOOHAaT- W  XJOPUA-aHMOHBI, HAa  KaTHUOH  aMMOHUS,  PEIICHHE
AKCIIEPUMEHTAJbHBIX 3afa4y 1o Ttemam «Metamey u  «Hemertamnsy) B
COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MaCHOCTM NpH OOpallleHuH ¢
BELIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAHUEM, NPEICTABIATH PE3YJIbTAThI
XUMHUYECKOT0 AKCIIEPUMEHTa B (pOpME 3aluCH YPaBHEHHI COOTBETCTBYIOLIUX
peakuuii 1 popMyJIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeAcTBa MacCOBOU
KOMMYHUKauu, THTEepHEeT U IpyTrHx);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh  TpaBUiia  IKOJIOTUYECKHU
1€JIeCO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LENISAX
COXpaHEHUsI CBOETO 370POBbS U OKPY>KAIOLIEHl NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHuMasi cmbicn  nokazatenss [IJIK, mnosicHATh Ha mnpuMmepax CrIocoObl



YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUS HA OpPraHU3M
YEJI0BEKA;

JU1sl 00YYaIOIIKUXCsl C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3JI0POBBS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TO3HAHUS BEIIECTB W
XUMUYECCKUX SBJICHUMN;

JUISL CIENBIX W CJIA0OBUASIIIMX OOYyYarolmUXCsS: YMEHHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaiings pns  3anucu
XUMUYECKUX HOPMYIIL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NporpamMmblI

KoanuyecTBO 4acoB

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE (HM(pPOBbIE)
o0pa3oBaTe/IbHbIE Pecypchl

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4YeCcKOi XUMHH

1.1

[Ipenmer
OpraHn4eCcKOn
xumun. Teopus
CTPOEHHUS
OpraHUYEeCKUX
coequHeHnt A. M.
bytneposa

Wroro no pazneny

Paznen 2. YrieBoaopoabl

2.1

IIpenenbusie
YIIIEBOAOPOABI —
AJIKaHbl

2.2

Henpenenshsbie
yTJIEBOAOPO/IBI:
AJIKEHBI,
aJIKaIUEHBI,
AJIKUHBI

23

Apomarnyeckue
YTJI€BOAOPOAbI

24

[Ipuponusie
HMCTOYHMKHU




YTJIEBOJIOPOJIOB H
ux nepepadoTka

Hroro no pazgeny 13

Pasznea 3. Kucaopoaconepxamue oprannyeckue coeIuHeHust

3.1 Crnuptsl. DeHoun 3
AJLIerunel.
Kap6onoBeie
3.2 7
KHCIIOTHI.
Croxuble 3¢upbl
33 VrieBoanl 3 1
Hroro no pazgeny 13
Pasznea 4. A3oTconepxkainiue opranHnyecKkue CoeIuHeHus
AMUHBI.
4.1 AMWHOKHUCIIOTHI. 3
benku
Hroro no pazneny 3

Pasnen S. BeicOKOMOJIEKYJISIPHBIE COEAUHEHHS

TTnactMaccel.

31 Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO
YACOB I10 34 2

[TPOI'PAMME




11 KJTACC

KoanuyecTBO 4acos

Ne HauMeHoBaHMe Pa3IesioB U JiieKTpoHHbIE (LH(PPOBbIE)
n/n KonTtpoibHble IIpakTH4eckue
TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoTsbI
Pasnea 1. Teopernyeckne 0CHOBbI XMMHH
CrpoeHue aTOMOB.
[lepuoauueckuii 3aK0H U
1.1 [lepuonuueckas cucrema 3
XUMHYECKUX deMeHToB Jl. U.
MenienieeBa
CrpoeHue BelecTna.
1.2 4
MHor0o006pa3ne BEIecTB
1.3 XUMHYECKUE PeaKnun 6 1 1
Hroro no paszneny 13
Pasnea 2. Heopranuueckasi Xumust
2.1 MeTtaibl 6 1
2.2 Hewmerannsl 9 1 1
23 CBs13p HEOPraHUYECKUX U )
’ OPraHMYECKHUX BEIIECTB
Wroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 > 3

I[TPOTPAMME




ITOYPOYHOE INIAHUPOBAHMUE

10 KUIACC
Ne KouanyecTBo yacos
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KoutposbHbie IpakTnyeckune
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ paGoThI paGoThI
pecypcsbl
n
[Ipenmer oprannyeckoi
XUMHUH, €€ BOSHUKHOBEHUE, 1

Pa3BUTHUC U 3HAUCHUC

Teopus crpoenus
OpraHUYeCKUX COeIUHEHUM
A. M. bytneposa, e€
OCHOBHBIE MTOJIOKEHUS

[Ipencrasnenue o
Kiaccudukanum
OpPraHUYECKUX BEIIECTB.
Howmenxknarypa
(cucremaTuyeckasi) u
TpPUBHAJIbHbIC Ha3BAaHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSiT

MeraH u 3TaH —
MPOCTENIIINE MPEICTABUTENN
AIIKaHOB




AJIKEHBI: COCTaB U CTPOCHHE,
CBOICTBA

OTUJEH U IPONWIEH —
IIPOCTEUIINE MTPEACTABUTENN
AJIKCHOB

ITpakTuyeckas padora Ne 1.
«Ilomydenue stunena u
U3Yy4YEHHE €r0 CBOMCTB»

Ankaauensl. byrtanuen-1,3 u
MeTunoyTaauen-1,3.
[TommydyeHne CHHTETUYECKOTO
Kay4dyKa U Pe3uHbI

10

AJKHMHEL: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUN PSI.
ALIETHIIEH — MPOCTEUIIINMA
MIPEACTABUTEND AIKHHOB

11

Brruucnenus mo ypaBHEHHIO
XUMHUYECKON peakinuu

12

ApeHbl: OEH30J1 ¥ TOITYOJI.
ToxkcU4HOCTH apeHOB

13

I'emeTnueckas CBsA3b
YIJIEBOAOPOIOB,
MPUHAJIEKAIINX K
pa3IMYHBIM KJ1accam

14

[IpupoaHbIe HCTOUHUKH




YIJIEBOJOPOIOB: IPUPOIHBIN
ra3 v NonyTHble HEPTIAHbIE
rasbl, He)Th ¥ MPOAYKTHI €&
nepepadoTKu

15

IIpupoHbIE HCTOYHUKH
YIJIEBOAOPOJOB: MPUPOAHBIN
ra3 v onyTHble HEPTIAHbIE
raspl, He()Th ¥ MPOYKTHI €€
nepepaboTKu

16

KonrponbHas padora mo
pazneny «YTIeBOAOPOIb»

17

HpeneanHe OJHOATOMHBIC
CHOUPTHI: METAHOJI U STAHOJL.
Bonopoanas cBsi3b

18

MHoroatoMHbIe CIIUPTHI:
OTUJICHTJIMKOJIb U TIIALCPUH

19

DeHOJI: CTPOCHHUE MOJIEKYJIBI,
¢bu3nyeckre 1 XUMHUYECKHUE
CBOMCTBA, TPUMEHEHUE

20

Anpaeruapl: (opMabIeTH I
U alleTabaerua. AlleTOH

21

OAHOOCHOBHBIE NPEIETbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHas U YKCyCHas

22

ITpakTrueckas padora Ne 2.
«CBolicTBa pacTBOpa




YKCYCHOM KHCIIOTBD»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPEJCTaBUTENN BBICIINX
KapOOHOBBIX KHUCIIOT

24

MpbLi1a KaKk COJIM BBICIIMX
KapOOHOBBIX KUCIIOT, UX
MOIOILIEE AEUCTBUE

25

Crnoxubie 3Gupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KHUCTOT. [ Maponu3 CloKHBIX

3¢upoB

26

Kupsr: runponus,
IIPUMEHEHHE,
Ouosioruueckasi poJib )KUPOB

27

VYTIeBOIBI: COCTAB,
KJ1acCU(pUKaLus.
Baxuetinme npeacTaBuTeNu:
TII0K03a, PpyKTO3a,
caxapo3a

28

Kpaxman u nemnronosa kak
NPUPOIHBIE ITOIUMEPBI

29

Konrponbnas padora mo
pasneny
«Kucnopoaconepxamue
OpraHUYECKNE COCTHEHUS




30 AMWJHBI: METHJIAMUH U

AHUJINH

AMHWHOKHCIOTBI KaK
am(oTepHbIe OpraHUYECKHe
31 COCIMHCHHUS, UX
OHoJ0rHYeCcKOe 3HAUCHHE.
Ilerrtuanl

benku kak npupoaHbIe
32 | BBICOKOMOJIEKYJIIPHBIE
COETUHEHMSI

OCHOBHbIE IOHATHS XUMUU
33 | BBICOKOMOJIEKYJISIPHBIX
COCIIMHEHUU

OcCHOBHEBIE MCTOABI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX
COCHHHCHHﬁ. HJ'IaCTMaCCBI,

Kay4yKHu, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJTACC

N

~

Tema ypoka

KoamnuyecTBO 4acos

Bcero

KonTtpoibHbie
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3ydeHust

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHAYECKHUH DJIEMEHT. ATOM.
DnekTpoHHass KOHPUTYpaLUs
aTOMOB

Ilepuoanueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMHUYECKHX dj1eMeHToB 1. 1.
MengeneeBa, UX CBA3b C
COBPEMEHHOU TEOpUEHl CTPOCHUS
aToMOB

3aKOHOMEPHOCTH U3MEHEHUs
CBOMCTB XUMHUYECKUX IEMEHTOB U
UX COEMHEHUI 1o rpynmnam u
nepuojam. 3HaueHue
NIEPUOANUYECKOTO 3aKOHA U
CHCTEMBbl XMMUYECKHX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HayKU

CtpoeHue BelecTBa. XUMUYECKast
CBSI3b, €€ BUIIbI; MEXaHU3MBI
00pa3oBaHMsl KOBAJIGHTHOU CBSI3H.




Bonopoanas cBsizb

BaneHnTHOCTE.
DNEeKTPOOTPULIATETLHOCTD.
Crenenb okuciieHus. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

ITonsTue o AUCIICPCHBIX CUCTCMAX.
VcTuHHBIE U KOJIJIOUHBIE
pacTBOpbl. MaccoBas 1o
BELIECTBA B pacTBOpE

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCIUHEHHUM.
I'enernueckas cBs3b
HEOPraHWYECKUX BEILIECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanus XuMuaecknx
peaKkuuii B HEOPraHUYECKOU U
OpraHUYeCKON XUMHUH. 3aKOH
COXPAHEHUS MACChl BEILIECTB;
3aKOH COXPaHEHUs U NPEeBpaLICHUs
SHEPIrUuM MPU XUMHUYECKUX
peakuusax

CxopocTts peakiuu. O0paTuMbie
peakuuy. XMMHYECKOE
paBHOBeECHE

10

[TpakTuueckas padota Ne 1.
«Bimsiare pa3indHbIX HaKTOPOB




Ha CKOPOCTh XUMUYECKOU
peakuum»

11

DNEeKTPOIUTHYECKAS
nuccormanys. [lonstue o
BOZIOpOAHOM MokazaTtene (pH)
pactBopa. Peakuiym noHHOTO
oOMeHa. ['uaponn3 opraHn4ecKux
Y HEOPTaHWYECKUX BEIECTB

12

OKHUCIUTENBHO-
BOCCTAHOBUTEIILHBIC PEAKIINH.
[Tonsitue 00 31eKTpoIn3e
pacIIaBOB U PACTBOPOB COJICH

13

KontponbHas padora o pasaery
«TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMHUN)

14

MerTaimisl, UX IOJIOKEHNE B
IIepuoauueckoit cucreme
XUMHUYECKUX 3yieMeHToB 1. 1.
MenaeneeBa 1 0COOEHHOCTH
cTpoeHus atoMoB. O61IHe
buznyeckue CBOMCTBA METAJIJIOB

15

Cru1aBbl METaIJIOB.
DNEKTPOXUMHUECKUN Psifl
HanpsHKEHUH MEeTaJlJIoB

16

XHUMHUYECKHE CBOMCTBA
BaXHEHILINX METaUIOB (HATPHiA,
KaJui, KaJblui, Maraui,
AITIOMHUHHI) U MX COETMHEHUM

17

XUMHUYECKUE CBOMCTBA XpOMa,
M€Y U UX COCIUHEHUN




18

XnUMHUYeCcKre CBOMCTBA ITUHKA,
JKese3a M X COCIUHEHUN

19

[Tpaktuueckas padora Ne 2.
"Pemenne s3KCIepUMEHTATIBHBIX
3aga4 mo reme «Metauien"

20

HemeTamnel, X MOJIOKEHHUE B
[Tepuoanueckoil cucteme
XUMHUYECKUX 31eMeHToB [l. 1.
MeHnzneneesa 1 0COOEHHOCTH
CTPOEHHSI aTOMOB

21

Pusnyeckue CBOKWCTBA
HEMETAJUIOB. AJUIOTPONHS
HEMETAJJIOB (Ha IpuMepe
KHCJI0pOJ1a, cephl, hocdopa u
yIIeposaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
CepbI U UX COCTMHEHUI

23

XuMH4decKre CBOMCTBA a30Ta,
docdopa 1 ux coegMHESHUN

24

XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHUS M UX COCIMHEHUI

25

[IpumeHneHre BaxKHEHUIINX
HEMCTAJIJIOB U UX COG,Z[I/IHGHI/Iﬁ

26

O0001Ienre ¥ CUCTEMaTH3aIs
3HaHMH 110 TeMe «HeMeTamab».
Brruucnenus mo ypaBHEHUAM
XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHUE PACUETHI

27

ITpakTnueckas padora Ne 3.
«Permienne sKcriepUMeHTAIBHBIX




3aga4 o reMe "HemeTtamier"»

28

KonTponbHas pabota no temam
«Metaniaey n «HemeTamis)

29

Heoprannueckue u opranndeckue
kucnotsl. Heopranndeckue u
OpraHMYECKHUE OCHOBAHUS

30

AmMdoTepHbIe HEOPraHUYECKHE U
OpTraHUYECKUE COCAMHECHHUS.
['enetnueckas cBs3b
HEOPTaHWYECKUX U OPraHUYECKUX
BELIECTB

31

POHB XHUMHHU B OGGCHC‘-IGHI/II/I
9KOJIOTHYECKOM, SHEPreTHUSCKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHHI
M€ TUITTHBI

32

[IpeacraBnenust 06 oOmMX
HAYYHBIX IPUHITUITAX
MMPOMBIIIJICHHOT'O IMOJTYYCHHA
BXHEHIIINX BEIIECTB

33

YenoBek B MUpe BELIECTB U
MaTepHaJIoB

34

XHUMMS U 310POBbE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34
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