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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
®denepanuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopspkenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHuentyanbHble nonoxenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHUT 3aBEpLIAIOIIMM 3TalloOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOy4JaronMxcst Ha YpPOBHE CpPEHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHSD», COJEpKAaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXke C Y4ETOM
oOlMX 1efaed MW MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUSA 00 OKPYXAaloIleM MUpe KaK O €IMHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUsS CTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XUMHA KaK Hayka
CO3MJATENIbHAs, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA HaA pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

CrpykTypa conepxkanust kypca — «Opranudeckas Xumus» chopMHUpOBaHa B
porpaMme Mo XMMUU Ha OCHOBE CHCTEMHOIO MOJXO0Ja K HM3YYEHHUIO Yy4eOHOro
MaTepuana U o0yCJIOBJIE€HA MCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHMEM 3HAHUU Ha
ONPENEIEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHUMHUHU
BCILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCHUYECKOM TEOPUU CTPOCHUSA
OpPTraHWYECKUX COCOUHEHMM, a TakKe€ Ha YPOBHE CTEPECOXMMHYECKHX U
AIIEKTPOHHBIX MPEACTABICHU O CTpOeHHH BellecTB. CBeneHus 00 M3ydaeMbIX B
Kypce BelIeCTBaxX MJAlTCs B Pa3BUTUA — OT YIVIEBOAOPOAOB IO CIIOXKHBIX
OMOJIOTMYECKH aKTHUBHBIX COelMHEHUH. B Kypce opraHnyeckoil XuMuM MmoiayqaroT
pa3Butue Cc(HOpPMHpPOBAHHBIE HA YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
NEPBOHAYAJIbHBIE MPEACTABICHUS O XHUMHYECKON CBS3M, KIACCU(PUKAIMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOECHUSA, O
XAMHUYECKOU pEaKInu.

Envnas cucrema 3HaHMN O BaXXHEHIIHNX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAxX W NPUMEHEHHH, a TAKXKE O XMUMHUYECKHX PEAKLUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX IPOTEKaHMWs JOMOJIHAETCA B Kypcax 10 kiacce anmemeHTamu
COZIEpKaHMs, UMEIOIIUMHU KYyJIbTYPOJIOTUYECKUNA M NPHUKIATHOM Xapakrep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTMMH HayKaMu,
PacKpbIBAIOT €€ pOJIb B IIO3HABATEILHOW U IPAKTUYECKOMN AEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUU
U MPAKTUYECKUX MPUIIOKEHUNA XUMHUH, TOMOTAOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJIeMax, CBA3AHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIMBATh HWH(OPMALMIO W TPUMEHATH €€ I TOMOJHEHUS
3HAHUU, PELICHNs UHTEJUIEKTYaJIbHbIX U DKCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKAX
3amad. B 1menom copepkanue y4eOHOro mpeaMera «XHUMHUsD) JAHHOTO YPOBHS
W3YUYCHHUS OPHUEHTUPOBAHO Ha (dbopmupoBaHue y oOy4Jaronmxcs
MHUPOBO33PEHYECKON OCHOBBI AJiIsi MOHUMaHUs (UIOCOPCKUX HIEH, TaKUX Kak:
MAaTepUaIbHOE  €IMHCTBO  HEOPraHWYECKOr0 M OPraHHYEeCKOr0  MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTb
MPUPOJHBIX SIBJICHUN IMYyTEM SKCIEPUMEHTA M PELIEHUS NPOTUBOPECUMNA MEXKIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B
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pelIeHN:  SKOJOTMYECKMX TpobiieM, a Takke mpodirem  cOepexeHus
YHEPreTHYECKUX PECYPCOB, ChIPhsI, CO3JaHNS HOBBIX TEXHOJIOTUN U MaTEpPHAJIOB.

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LEISIMHU W3Y4YEHUs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 KJ1.) sIBASIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHMX peakuui, HEOOXOJUMBIX I HPHOOpEeTEeHUs
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B MPAKTUUECKOMN U MOBCEIHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIEPUMEHTa, COOMIOJCHUEM  TPaBHI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

B cBs3u ¢ 3TUM mnpu U3Y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAaKKE IENH U 3391, KaK:

amanTanusi oOyJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

BOCIIUTAHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUH, €€ BaXKHOU pOJM B pEUIeHUM TJ00alIbHBIX MpoOsieM
paloHaIbHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3[I0OPOBBIO, a TakKe NPUOOPETEHHS OIbITa
UCTIONb30BAaHUS TIOJNIYYCHHBIX 3HAHWM JIsi TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.

B yuebHOM maHe cpenHero ooOmero oOpa3oBaHMsS NPEAMET «XHUMHU»
0a30BOTr0 ypOBHS BXOAWT B COCTaB MpeaMeTHOW 00macTu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX JJIS U3YUCHHS] XUMUH, HAa 6a30BOM ypOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 dacos: B 10 kimacce — 34 gaca (1
4ac B HEJEIIO



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI0’keHUsA. CTPYKTYypHbIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omojnorus, u30Mepus. XUMHUYECKas CBS3b B
OpraHUYECKUX COCUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX MpPEBpalCHUIL:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
OpocTeiiliie NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
IpoCTeiIlne NPEACTaBUTENN aJKEHOB: (PU3WYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MPOCTEHIINIA NpeICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (U3UYECKUE W
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MIOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
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2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnexue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIICKAILKUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKHM YIVIEBOXOPOAOB. IIpuponHBIi ra3 W IOIYyTHBIE
HepTsaHbie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), nupoau3. I[IpomykTer
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €r0 MepepadOTKy.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PaOOThl: MOJIyYEHHUE STUIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bblunciendss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamue oprannyecKkue coelMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJ M OJTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuMd C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBrEe METaHOJIa M 9TaHOJIa HA OPTraHNU3M YEJI0BEKA.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJuUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[puMeHenne rimueputa u STUICHIJIMKOIIS.

®deHon:  CTpoCHHE MOJIEKYNbl, (U3NYECKHE M XUMUYECKHE CBOWCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerugpl U kemouwvl. DopManbIeTUi, alETAIbICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), nodyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cl10kHbIX 3¢upoB. XKupsl. ['naponns xupos. Ilpumenenue xxupoB. bruonoruueckas
POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina u
nenono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX MpPEBpallCHUN:
npoBeJcHNe, HAOMIOJeHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruios (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHEe kpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTUYECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIOTHI.

Pacuértnbie 3agauu.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa MIIM MPOIYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepkale OpraHn4eckiue CoeAMHEHNUS.

AMMHOKHCIIOTHI KaK amM(OTEepHbIE OpraHUYecKue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). bronormyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOWMCTBA OCIIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCJIKU.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB W WX MPEBpallCHUN:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIUs OCIKOB MPH
HarpeBaHUH, [IBETHBIC PEAKIINU OCIIKOB.

BbicoKoMoOJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIUMEPU3AITHS U TOJIUKOHICHCAIIHSL.

OKCIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLECHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH MPHU U3YYEHUU OPTaHMYECKON XMMHH B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATHUSA: SIBICHUE, HAYYHBIH (akT, TUIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOIIO/ICHNUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJE3HBIE HCKONIAEMBbIE, TOILIUBO,
pecypcsl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEICTBA, JEKAPCTBEHHbBIE H KOCMETHUYECKHE IIpEerapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHbIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 00pa3oBaHusl BbIJIECIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIuXcsi PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS IKOJOTHUYECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
OoOy4Jaromuxcsl Mo peaanu3auu IPUHSATHIX B OOIIECTBE [IEHHOCTEW, B TOM YHUCJE B
YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:



[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBECHHOMN XHMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIBHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOT0O TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 310pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwi 0Oe30macHOr0 OOpalleHUus C BEUIECTBAMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

5) TPpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
JEATEIBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W APYrUX BHJAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PELUICHWH NPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLUATBHOU Cpeabl;

OCO3HAHUSI HEOOXOJMMOCTH HMCIOJIb30BAaHUS JIOCTHKCHUH XUMHUHM IS
pelIeHus: BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHUS;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

C(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MPEACTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPHUPOJIBI U YETIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWH MpPOOJIeM COXpaHEHUS
MIPUPOTHOTO PaBHOBECHS,
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yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH ISl  COBPEMEHHOMU
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XHOW pOJIA B
CO3/IaHMU HOBOHM 0a3bl MaTepUaJIbHOMN KYJIbTYpPBI, PELIEHUH TITI00aIbHBIX MPOOIEM
YCTOMYMBOTI'O Pa3BUTHsI YEJIOBEUECTBA — ChIPbEBOM, SHEPreTUUECKOM, MUIIEBOM U
HKOJIOTUYECKON ©O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, OOECIEUYECHUU YCIIOBUM
YCIEIIHOTO TPyJa M SKOJOTHYECKH KOMMOPTHON JKM3HM KaXKIOrO dIeHa
00IIIECTBA;
METANPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKaroUue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHs (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yUYarOIINXCs;

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 0a3oBble JIOrHYecKme JAeCTBUSI:

CaMOCTOATENBbHO  (OPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBILIICHUS —
BBIICNISITh XapaKTEpHbIE MPU3HAKKA TOHSITHM M YCTaHABIMBATh MX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBBIBATH MOJICIIbHBIE IPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKOU
peaKkuuu — MPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:
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BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaxkuuu;

bopMyIMpOBaTh LIENIU U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHpPOBAaHHBIE BOINPOCHl B KAayeCTBE HMHCTPYMEHTA
MO3HAHHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPopMauu (HaAy4yHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH J1€/iCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOIl TEMbI B XOJI€ AUAJIOTA W/WUIU
JUCKYCCUHU,  BBICKa3blBaTb  WAEH, (OPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yJIbTATOB MO3HABATEIBHON [EATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINIOJIHEHNUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoexkTa u (hopmMyJaupoBaTh BbIBOJbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
X0J1e 00CYXXJICHUSI 1 00MEHa MHCHUSIMH.

OBJiaieHNe YHUBEPCAIbHBIMH PEryJSSTUBHBIMHU AeHCTBUSIMH:

CaMOCTOATENbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOI I103HABATEIbHYIO
NeATEIbHOCTh, Ompenensis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCIENAOBATENLCKUX 3ajad, BHIOMpaTh HamoOoJee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

HNPEAMETHBIE PE3YJIbBTATBI

10 KJITACC.

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAKOT:

chOpPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOW  COCTaBIIAIONIEH
€CTECTBEHHO-HAYYHOM KAapTUHBl MHPA, POJIM XUMHM B IIO3HAHWM SIBJICHUHN
opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
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U 9KOJIOTMYEeCKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0OPOBBIO M MPUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BépHyTass M COKpaIEHHAs), MOJIb, MOJSIpHas
Macca, MOJISIPHBIM 00BEM, YIIEpOIHBbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCJIOPOA U a30TCOJAEpkAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COECIMHEHNUS); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS NpPU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XHMHUYECKUX peakUui,
M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OINPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OpPMHPOBAHHOCTh YMEHHS OINPEACNATh BHABl XUMHUYECKON CBSI3UM B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTHh TMOJOXKEHHUSI TEOPUH CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;
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chOPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAaHOJ, ATaHOJ, STUJICHIJUKOJb,
mmneprH, (EeHoJI, areTalbIeTH, MypaBbHHAA W YKCYCHAas KHCJIOTHI, TJIFOKO3a,
Kpaxmas, LeJUII0JI03a, AMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsi (HE(Th, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MEpepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE NIPOIYKTOB MEpepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUM (HAOI0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABWIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIO W J1abopaTOpHBIM OOOpYyJOBaHMEM, a TakXKe MpaBuia OOpaiieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBIMOJHATh XUMHUYECKHM
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTYUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMU OPraHuYECKHUX
BEILIECTB, JICHATypalus OCJIKOB NpPH HArpeBaHUU, I[BETHBIC PEaKIMU OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKA O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABISATh PE3YJIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHeT u apyrux);
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTrejibHbIe
padoThI padoThI pecypenI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEBOJOPOIbI — ATKAHBI 2
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 6 1
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
ux nepepadoTka
Hroro o pasneny 13
Pa3pnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoabsl 3 1
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Hroro no pazneny

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeuHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3zgea S. BoicokoMoJieKy/IsIpHbIE COeIMHEHUS

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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INOYPOYHOE INVTIAHUPOBAHMUE 10 KJIACC

KosnuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ngposbie
1w/ Tema ypoka Beero Kontpoabnbie IIpakTuyeckue fI[Sy'—IEHI/Iﬂ :)16[()1:1203aTe.111>m,1e
padoThI padoThI pecypes:
1 [Ipenmet oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHs OpraHUuYECKUX
2 coenunenniit A. M. byrieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o knaccudukanuu
3 opraHuueckux Bemiects. Homenkinatypa 1
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTMUYECKUH PSJL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — NpOCTeIne 1
IIPEICTaBUTENN aJTIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyyenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
9 Ankanuensl. byraguen-1,3 u 1
MeTuinoyraaueH-1,3.
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 1
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TOMOJIOTUYECKHUM psAll. AUETUIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peakuun

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernueckas cBs3b YIiI€BOJOPOJIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM

14 IIpuponHbIEe HICTOYHUKH YTIIEBOAOPOIOB:

15 [TpupoaHbIii ra3 u MomyTHEIE HEPTIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu

16 KonrtponbHas pabota no pasaeny
«YTII€BOIOPOABD)

17 IIpenenpHbIe OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpnerupl: popmManbaerua u
alneTanpaern]. AeToH

21 OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

99 IIpakTuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

93 CreapuHOBas U 0JIEMHOBAs KUCIIOTHI, KaK

NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
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KHCIIOT

Mpg11a KaK COJIM BBICHIHX Kap6OHOBI)IX

24 KHCJIOT, UX MOIOIIee ICHCTBHE 1

25 CrnoxHble 3(UpPbI KaK MPOU3BOHBIE 1
KapOOHOBBIX KUCIIOT

26 Kupsr: ruaponus, mpuMeHeHHeE, 1
OuoJIOTNYecKast PoJib KHUPOB

97 VYTaeBopl: COCTaB, Kiaccudukanusi. 1
Baxxuelinue npecTaBUTeINn: TIKO3a.

08 Kpaxmain u nemunosno3a Kak mpupoHbIe 1
TIOJIUIMEPHI
KontponbHas pabora 1o pasaeny

29 «Kucnopoacoaepxaiiyue opraHuuecKre 1
COCIMHEHUS»

30 AMUHBI: METUJIAMHUH U aHUJIMH 1

31 AMWHOKHCIIOTHI KaKk aM(pOTEpHbIE 1
OpPTaHUYECKUE COCTUHEHHS.

39 benku xak npupoHbIe 1
BBICOKOMOJIEKYIISIPHBIE COSTMHEHUS

33 OCHOBHBIE TIOHSTHSI XUMUHU 1
BBICOKOMOJIEKYJIIPHBIX COETUHEHUI

34 OCHOBHBIE METO/IBI CHHTE3a 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHHH.

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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