MMHUCTEPCTBO ITPOCBENIEHNS POCCUMCKOU ®EJIEPALIMU
MynununaibHoe OHKETHOE 0011e00pa30BaTEeNbHOE YUPEKICHHUE
ropoJCKOro okpyra TombsarTu

«I1Ikona ¢ yrimyOaeHHbIM U3y4eHHEM OTIENbHBIX MpeaMeToB Ne 70»
[MPUHATA

Ilemarornueckum COBETOM

MBY «IIIkona Ne 70»

[TpoTtokon Ne 1 ot 29.08.2025 r.

YTBEPXJIAIO

N.o. nupexropa MBY «llIxomna Ne 70» O.E. Kapuesa

[Tpuka3z Ne 94/4-o1 ot 29.08.2025 r.

PABOYAS ITPOTPAMMA

(ID 8922291)

y4eOHOT0 IIpeIMeTa « XUMUSD)

(0a30BbIN YPOBEHD)

115 ooyuarommxes 10-11 kiraccos

r.o. TonbsitTn — 2025

HoxymeHnt yTBepxkaeH npocror DI pykoBogutens YupexaeHus



[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma no XxuMuu Ha ypOBHE CPEAHEr0 001Iero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe DenepasibHOro 3aKkoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBaHuu B
Poccuiickoit @eaepannn», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS (eaepaabHOM
oOpazoBaTeabHOM TporpaMmMbl cpeHero obmiero oopazosanus (OOIT COO),
MpeCTaBlIeHHbIX B DeiepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c yuérom Konnenuuu npemnojiaBaHusi yaeoOHoro npeamera « XuMus» B
oOpa3oBarebHbIX opranuzanusx Poccuiickoin denepannu, peann3yonmx
OCHOBHBIE 00pa30BaTeNbHbIC MPOTPAMMBI, 1 OCHOBHBIX MO0XKeHun «CtpaTerun
pazButus Bocnutanusi B Poccuiickoit @enepanuu Ha niepuos 10 2025 rogan
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3pabOTKe MpOrpaMMbl 10 XUMUU, K OMPEIEICHUIO 001Ien
CTpaTteruu oOy4eHMsi, BOCIIUTAHUS M PA3BUTHUS O0OYyHAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» 1ig 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
KoHuentyanbHble nosioxkeHuss ®I'OC COO o B3auM000yCIOBICHHOCTH LETEH,
CoJIep KaHUsl, pe3yJIbTaTOB OOYy4YEeHHs U TPEOOBaHUI K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOTYy4aeMO€e BBITYCKHUKaMU 00111€00pa30oBaTeIbHON
OpraHu3allii, SBISIETCS HEOTHEMIIEMON YacThI0 UX 00pa30BaHHOCTH. OHO CITYKUT
3aBEPIIAIONIAM STANIOM PeaTu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KITFOUEBBIX IICHHOCTEH, TPUCYITUX IIETOCTHOU CUCTEME XUMUIECKOTO
oOpa3oBaHUs. DTH IEHHOCTH KaCAIOTCS TTO3HAHUS 3aKOHOB IMPUPO/IBI,
(hopMHPOBAaHUS MUPOBO33PEHUS U O0IIEH KyIbTYphI UEJIOBEKA, a TAKKE
AKOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0OPOBBIO M IIPUPOTHOM
cpene. Peanuzyetcst xumudeckoe oOpa3zoBaHue 00yJaroIuXcsl Ha YpOBHE
cpeaHero oo1iero oopa3oBaHus CpeICTBAMU YUEOHOTO MpeaMeTa « XUMUS,
COJIEp)KaHUE M MMOCTPOCHUE KOTOPOTO OMPEIECICHBI B TIPOTPaMMe 110 XUMHUH C
y4€TOM crienn(UKN HayKd XUMHH, €€ 3HAaYCHUS B IO3HAHUH MIPUPOJIBI U B
MaTepHaIbHON KU3HU 00IIECTBA, a TAKXKE C YUETOM OOIIUX 1IeJIeH 1 MPUHIIUIIOB,
XapaKTEePU3YyIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBbI CPETHETO 00IIEro
oOpazoBanus B Poccuiickoit deneparumn.

XUMHSI KaK 3JIEMEHT CUCTEMbBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJIb B
COBPEMEHHOW LIMBUIIN3AIMH, B CO3/IAHUH HOBOM 0a3bl MaTepUaIbHOM KyJIbTYPBI.
Ona BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOT'O MBIIUICHUS,
B CO3/IaHHE LEJIOCTHOIO MIPEICTABICHHS 00 OKPYKAIOLIEM MHUPE KaK O €IUHCTBE
NPUPOBI U YeJIOBEKa, KOTOpoe (popMupyercs B XUMUU Ha OCHOBE MOHUMAHMUS



BCIICCTBCHHOI'O COCTaBad OKPYIKarOIICro Mupa, OCO3HaHNA B3aUMOCBA3HN MCIKAY
CTPOCHUCM BCHICCTB, UX CBOMCTBAMH M BO3MOKHBIMHU 00JIACTIMU IIPUMCHCHMA.

TecHo B3aUMOAEUCTBYS C IPYTHUMH €CTECTBEHHBIMU HAyKaMH, XUMUS CTaja
HEOTHEMJIEMOM YaCThbIO MUPOBOU KYJITYpPbl, HEOOXOUMBIM YCIOBUEM YCHEIIHOTO
TpYJla ¥ )KM3HU KaKJ0r0 ujieHa oOmectBa. CoBpeMeHHas XUMUs KaK HayKa
CO3MJIaTEIIbHASI, KAK HayKa BBICOKMX TEXHOJIOTHUI HAMPABJIEHA HA PEILICHUE
r100aabHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKOM 0€301aCHOCTH M OXPaHBbI 310POBBS.

B cooTBeTcTBUU C 00IIMMU IENIIMU U IPUHIUIIAMEI CPEIHETO 00IEero
oOpa3oBaHus cojepskanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHHUs) OPUECHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOLIEKYIBTYPHYIO IOJITOTOBKY
oOy4Jaromuxcs, He0OXOAUMYIO UM JJIs1 BBIPAOOTKH MUPOBO33PEHYECKHUX
OPUEHTUPOB, YCIEUTHOTO BKIFOUEHHUS B )KU3Hb COLIMYMA, IPOJOJIKEHUS
o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisIolUMHU MpeaMeTa « XUMHUS SBIISIFOTCS 0a30BbIe KYPChI —
«Opranuyeckas xumus» 1 «O011as 1 HeopraHuueckasi XMMHs», OCHOBHBIM
KOMITOHEHTOM COJIEPKaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHHM 110 HEOPTaHUYECKON XUMUH (C BKIIFOUCHUEM 3HAHUH U3 001l XUMUN) U
oprann4ecko xumun. GopMupoBaHUE JAHHOW CUCTEMbI 3HAHUM ITPU U3YUEHUH
npeaMeTa o0ecreuynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT000pa3ust
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepkanusi KypcoB — «Opranuueckas xumus» u «O01mmas u
HeopraHuveckas XuMus» chopMHUpOBaHa B IIporpaMMe 10 XMMUU Ha OCHOBE
CUCTEMHOT0 MOJIX0J1a K U3yUEHHUIO YYEOHOro MaTepuaia u 00yciioBiIeHa
HUCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM HA ONPEEIEHHBIX
TEOPETUYECKHUX YPOBHSX. Tak, B Kypce OpraHM4eCcKol XMMHUH BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKUX
COCIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUUYECKUX U DJIEKTPOHHBIX
IpEeJICTaBICHUN O CTpoeHuH BemiecTB. CBeneHus: 00 N3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOAOPOJIOB JIO CJIOKHBIX OMOJIOTHUECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKor XMMUH IOJTy4aroT Pa3BUTHE
c(OpMHPOBAaHHBIE HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUs IEPBOHAYAIILHBIE
MPEICTABIICHUS O XMMUYECKOU CBSI3H, KJIACCU(PUKAIMOHHBIX TPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEaKIUN.

[Tox HOBBIM yTJIOM 3peHHMS B IpeIMeTe « XUMUs» 0a30BOT0 YPOBHS
paccMaTpHUBAETCSl U3YUYSHHBIN HA yPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus



TEOPETUUECKHUI MaTepHrall U (PaKTOJOTUYECKUE CBEICHUS O BEILIECTBAX U
XUMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01as u Heopranndeckas
XUMUS» 00y4YaroIUMCsl PEJOCTABIISIETCS] BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJNYECKOT0 3aKOHA C 0OILIETEOPETHUECKUX U METOAOJIOTMYECKUX TO3ULIUH,
rJ1y0’Ke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIMI ATOTO 3aKOHA — OT
00o001maroen 10 0ObICHSIONMENH U TPOTHO3UPYIOILEH.

Enunas cucrema 3HaHui 0 BaXKHEHIIMX BEUIECTBAX, X COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAK)KE O XUMUUYECKUX PEAKIUAX, X CYIIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEeKaHus nomnonHsercs B kypcax 10 u 11 knaccon
AJIEMEHTaMHU COJIEPKAHUS, UMEIOIIUMHU KYJIbTYPOJIOTUUECKUN U MIPUKIIATHON
XapakTep. DT 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3H XUMUH C
JPYTUMH HAyKaMH, paCKpbIBalOT €€ POJib B TO3HABATEIILHON U MPAKTUUECKOM
JIEATEIIbHOCTH Y€JI0OBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTHUUECKUX MPUIOKEHUI XUMUU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0JieMax, CBSI3aHHBIX C XUMUEH, KPUTUYECKU OCMBICTUBATH MH(OPMALIUIO U
MIPUMEHSITh €€ JJIs IOTIOJTHEHUS 3HaHU M, PEIIeHHUS] MHTEJUIEKTYalIbHbIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 1ienomM copeprkanre yueOHOTo
npeaMeTa « XMMUsh» JaHHOTO YPOBHS U3YYEHHUS] OPUEHTUPOBAHO Ha
dbopmupoBaHre y 00yUYarOIUXCs MUPOBO33PEHYECKON OCHOBBI JIJIsI TOHUMAHUS
bunocodckux unen, Takux Kak: MaTepUaIbHOE €IMHCTBO HEOPTAHUYECKOTO U
OpPraHUYEeCKOT0 MUPA, 00YCIOBJICHHOCTh CBOMCTB BEIIIECTB UX COCTABOM U
CTPOCHHUEM, TO3HABAEMOCTb MPUPOJAHBIX SIBICHUI MYTEM IKCIIEPUMEHTA U
pENICHHS MPOTUBOPEUN MEXKIY HOBBIMU (haKTaMH W TEOPETHUCCKIUMU
MpEeANOChUIKAMHU, OCO3HAHHUE POJIM XMMHUU B PEIICHUU SKOJIOTMYECKUX MPoOIieM, a
TaKke mpo0seM cOepeKeHUs SFHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3aHUsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmnane permeHus 3a1a4 BOCIUTAHUS, PA3BUTHS U COIUATM3AIIAN 00yJarOIuXCsI
MPHUHATHIC POTPAMMON TI0O XMMHH MTOAXO/IBI K ONPEICTICHUIO COJCPIKAHUS U
MIOCTPOCHUS TIPEeIMETa MPEAyCMaTPUBAIOT POPMUPOBAHNE YHUBEPCATBHBIX
y4eOHBIX IEHCTBUI, UMEIOIINX 0a30BOE 3HAYCHUE JIJIsI PA3IUYHBIX BUIOB
NeSTeILHOCTH: pelieHus Tpo0IieM, MorcKa, aHanu3a u 00paboTku nHGOpMaITIH,
HEOOXOMMBIX JIJIsi TPUOOPETEHUS OIBITA MPAKTUIECKON M UCCIE0BATEIbCKOM
JeSATETHLHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B nmpaktuke npenogaBaHus XUMUW KaK Ha YPOBHE OCHOBHOT'O 00IIIETO
o0pa3zoBaHus, TaK U HA YPOBHE CPEIHETO 00111eT0 00pa3oBaHus, PU OMPEACICHUN
coJiep KaTeNIbHON XapaKTePUCTHUKH TIeJIeH N3yUeHUs IIPEeMETa HalpaBlIeHHEeM



NEPBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB
XMMHYECKOI HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, TPAKTUUECKON
JeATENbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. C
METOAMYECKOU TOYKH 3PEHUS TAKOU MOAXO0/ K ONPENEIICHHIO LIETIEH N3YyUECHHS
IIpEAMETA SABJISIETCS BIOJIHE OITPAB/IaHHBIM.

CoryiacHO JJaHHOW TOYKE 3PCHUS TJIABHBIMU IEIAMU U3YUCHUS TIPEIMETa « XUMUS
Ha 6azoBoM ypoBHe (10 —11 ki1.) aBAsIOTCS:

dhopMUpOBaHHUE CHCTEMbl XUMHUYCCKUX 3HAHUN KaK BaKHEHIIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE
MOHATHS, (yHTAMEHTAJILHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHUE S3bIKA HAYKH,
YCBOCHHE Y MOHUMAHUE CYITHOCTHU JOCTYMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJICHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHUS;

dhopMupoBaHUE U PA3BUTHE MPECTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUii, HEOOXOUMBIX JJIsI IPUOOPETEHUS] YMEHU N
OPUEHTUPOBATHCS B MUPE BEILLECTB U XUMUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
IIPUPOJE, B PAKTUYECKON U IIOBCETHEBHOW JKU3HU;

pPa3BUTHE YMEHHM M CTIOCOOOB JIEATEIIbHOCTH, CBA3aHHBIX ¢ HAOJIIOICHHEM U
00BSICHEHNEM XHUMHYECKOTO SKCIIEPUMEHTA, COOIIOICHUEM MPaBUiI 0€3011aCHOTO
oOpalieHus ¢ BEIeCTBaMHu.

Hapsay ¢ aTum, comepkarenbHas XapakKTepPUCTHKA TEIeH U 3a/1ad U3YICHUS
IpeaMEeTa B MporpaMMe 10 XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH ITPUOPUTETAMHU B CHCTEME CpeaHero olmero oopazoBanus. CeroaHs B
MPETOIaBaHNK XUMHUHU B OOJIBIIICH CTEIICHU OTIAETCS MPEATIOUTCHUE
MPAKTUYCCKON KOMITOHEHTE COJICP KaHMsI O0yUCHHUsI, OPHCHTHPOBAHHOMN Ha
MOATOTOBKY BBIITYCKHHUKA 00111€00pa30BaTeIbHON OpraHu3aiiy, BIaJCIomero He
Ha0OpOM 3HAHUM, a PYHKIIMOHATLHON IPAMOTHOCTBIO, TO €CTh CIIOCOOaMU 1
YMEHHMSIMHU aKTUBHOTO IMOJYYCHHUS 3HAHUN 1 IPUMCHEHUS UX B PEaIbHOMN KU3HH
JUISL PEIICHUS TTPAKTHICCKUX 3a/1a4.

B cBsi3u ¢ 3TUM IpH U3yUYEHUU NIPEAMETA « XUMHUSD JOMHUHHUPYIOLIEE 3HaYEHUE
IPUOOPETAIOT TAKUE LIEJU U 3a/1a4U, KaK:

ajanTtanys 00y4JarIuxcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMHpOBaHKE UHTEIUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
camMm000pa30BaHuUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY PUHSITHIO TPAMOTHBIX
pEelIEeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalIUsIX, CBI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;



dbopMupoBaHre y 00yHarOIUXCs KIIOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCATbHOE 3HAUCHHE IS PA3IMUHBIX BUIOB JEATEIbHOCTH:
perieHust mpobieM, MOUcKa, aHanu3a U 00paboTKu HHPOpMAIUH, HEOOXOIUMBIX
JUTS IPUOOPETEHUS OTIBITA IEATENHHOCTH, KOTOpasi 3aHUMaeT BaXKHOE MECTO B
MO3HAHUH XUMUH, & TAKXKE JIJIS1 OLIEHKU C TIO3UIIMIA SKOJIOTHUECKO 06e30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUUECKHUX MPOIIECCOB HA OPTaHU3M UYeIOBeKa U

IMPpHUPOJHYIO CPEOY,

pa3BUTHE IMO3HABATEIBHBIX HHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YJarONTUXCS: CIIOCOOHOCTH CaMOCTOSITEILHO TPHOOpPETaTh HOBBIE
3HAHUS 110 XMMUH B COOTBETCTBUU C KU3HEHHBIMHU MTOTPEOHOCTSIMH, UCIIOIB30BaTh
COBpPEMEHHBIC HH(POPMAITMOHHBIC TEXHOJOTHH JIJIs IOMCKA U aHaIn3a y4eOHOH 1
HAYYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMUS;

dbopmMupoBaHUE U Pa3BUTHUE Y 00YUAIOIINXCSI ACCOITUATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII0AATEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEO0OXOIMMBbI, B YACTHOCTH, IIPHU TJIAHUPOBAHUU U MPOBEICHUN XUMHYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTAHUE y 00yUaromuxcsi yOe:xxIEHHOCTU B TyMaHUCTHYECKOM
HAIPaBJICHHOCTU XUMUH, €€ BAXKHOU POJIM B PEIICHUH TII00ATBHBIX TTPOOIIEM
PaLMOHAIILHOIO IIPUPOAOIIOIB30BaHNsA, ITIOIIOJIHEHUS JHEPIETUYECKUX PECYPCOB U
COXpaHEHUs IPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEpEKHOTO
OTHOUIEHUS K IPUPOJE U CBOEMY 3/I0POBbIO, a TAKKE MPUOOPETEHHUS OIIbITA
WCTOJIb30BAHUA MOJIYYCHHBIX 3HAHUU ISl TPUHSITUA TPAMOTHBIX PEIICHUN B
CUTYalUsIX, CBSI3AHHBIX C XUMUYECKUMU SIBJICHUSIMU.

B yueOHOM 11aHe cpeHero oo1iero oopa3oBaHus IpeaMeT « XuMus» 6a30BOro
YPOBHSI BXOJIUT B COCTaB IpeaMeTHOM o0nactu «EcrecTBeHHO-HAay4HbIE
peIMETHI».

OO11ee ynCiIo 4acoB, OTBEAEHHBIX JUIsl H3yUYCHUS] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero odpasoBanus, cocrabisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Hefienro), B 11 kinacce — 34 vaca (1 gac B Hefienio).

COIAEPXAHUE ObYUYEHNMA
10 KIIACC
OPITAHMYECKAA XUMUA

Teopernueckre OCHOBBI OPTaHUYECKON XUMUHU



[IpeameT opraHnYecKOl XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B
MOJIYYEHUH HOBBIX BEIIECTB U MaTeprasoB. Teopust CTpOEHUsI OpraHuYeCKUX
coequHenniit A. M. bytiepoBa, e€ ocHOBHbIE nonoxkeHHst. CTpyKTypHBbIE (HOPMYIIbI
OpraHUYecKuX BelecTB. ['oMonorus, nsoMepus. XMuMHUYECKasl CBSI3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3U.

[Ipencrasnenue o knaccuukauu opranndeckux pemects. Homenkmnarypa
OpPraHUYECKUX COEIMHEHUH (CUCTeMaTHYeCKasl) U TPUBHUAJIbHbIE HA3BAHUS
BAKHEUINX NPEICTABUTENCH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHSI BELIECTB M X MPEBPAILICHUII:
O3HAKOMJICHHUE C 00pa3IaMy OpPraHUYECKUX BEIIECTB U MaTepruajiaMy Ha UX
OCHOBE, MOJICIIUPOBAHUE MOJICKYJI OPTaHUYECKUX BENIECTB, HAOTIOICHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAICHUI0 OPTAHUYECKUX BEIIECTB
MpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUI psAll. MeTaH U 3TaH — IpOoCTeuIIne
MPEICTaBUTEINN aJIKaHOB: (PU3NYECKUe U XUMUYECKUE CBOMCTBA (peakiuu
3aMElIeHUs U TOPEHUS), HAXOKIECHHUE B IPUPO/IE, TOIYyUYEHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PSAI. DTUIICH U NPOINJIEH —
MPOCTEUIINE IPEICTABUTENN ANKEHOB: (DU3NUECKUE U XUMHUYECKHE CBOMCTBA
(peakiuu rupupoOBaHuUs, TAJIOT€HUPOBAHUS, TUAPATALIUN, OKUCIICHUS U
MOJINMEPHU3ALIIH ), TOTYyYEHUE U IPUMEHEHHE.

Ankaauensl: 0yraaues-1,3 u metunOyraaueH-1,3: crpoeHue, BaKHEHUIIHE
XUMHUYECKHE CBOMCTBA (peakius mojuMepusaiun). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUM psifl. AUETUIIEH —
MPOCTEUIINI TPEACTABUTEIb AIKUHOB: COCTaB, CTpOEHUE, (puznueckue u
XUMUYECKUE CBOMCTBA (peaKIMU TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THIpATALIUH,
TOpPEHUsI ), MOJTYyYCHUE U TPUMEHEHHUE.

Apensl. ben3zoun: coctas, cTpoenue, GpU3NUYeCcKue U XUMUUECKHE CBOMCTBA
(peakiuu raJoreHMpoBaHuUsl U HUTPOBAHMUS ), TTOJIyYeHUE U PUMEHeHue. ToIyol:
COCTaB, CTPOCHHE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHUS U HUTPOBAHUS ), MOJTyUeHUE U TpuMeHeHue. TOKCHYHOCTh
apeHoB. [ 'eHeTH4ecKast CBS3b MEXK/Y YIIE€BOAOPOJAMHU, IPUHAJICKAITUMU K
pa3JIMYHBIM KJIaccaM.



[TpupoHbIe HCTOUYHUKH YTIAEBO10POAOB. [IpupoiHbIii ra3 u nomyTHbIE HEPTIHBIE
ra3el. Hedth 1 €€ nmpoucxoxaenne. CriocoOwl mepepaboTku HeTH: MepEeroHKa,
KPEKHHI (TEpMHYECKUI, KaTAIUTHYECKUI1 ), mupou3. [IpoxykTsl nepepaboTkn
He(TH, UX TPUMEHEHHUE B MPOMBIIINIEHHOCTH U B ObITY. KaMeHHBI yronb u
MPOJYKTHI €ro nepepadoTKH.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUCHHUSI BEIIECTB M MX MPEBPAILICHUI:
O3HAaKOMJIEHHE C 00pa3laMu MIacTMacc, KayuyKoB U PE3WHBI, KOJUIEKIIUU
«HedTp» 1 «YTO0IBY, MOJEIUPOBAHUE MOJIEKYJT YTIEBOJAOPOIOB U
raJIOT€HONIPOU3BOIHBIX, MPOBEICHNUE MTPAKTUYECKON padOThI: MOTYyUYEHUE ITHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérurle 3amaun.

Borunciienns o ypaBHEHUIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJITHOTO BEUIECTBA WM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOIO U3 UCXOAHBIX BEUIECTB WM MPOJAYKTOB PEAKIIH).

KchoponconepmamHe OpPraHUYCCKUC COCIAUHCHU A

[IpenenpHbIC OTHOATOMHBIC CITUPTHI. METaHOMI M 3TaHOJI: CTPOCHUE, (DU3NISCKUE U
XUMUYECKUE CBOMCTBA (PEAKIIMU C aKTUBHBIMU METAJIAMU, TaJIOT€HOBOI0OPOIaMH,
ropeHue), mpuMeHeHue. BoopoiHbIe CBSI3U MEXK1y MOJIEKYIaMU CIIUPTOB.
JlelicTBHE METAaHOJIa K 3TaHOJIAa HA OPTAaHU3M YEJIOBEKA.

MHOroaToOMHBbIC CIIUPTHI. OTHICHTIINKOIb U TIMLOECPUH: CTPOCHHUC, (1)I/ISI/III€CKI/I€ u
XUMHYECKHUE CBOMCTBA (BSaHMOHeﬁCTBHC CO IICJIOYHBIMU MCTaJlJIaMU,
Ka4YCCTBCHHAA PCaKIUA Ha MHOT'OAaTOMHBIC CHI/IpTLI). I[eﬁCTBPIG Ha OpTraHHu3M
YCJIOBCKA. HpI/IMeHeHI/IG rIIMOCpuruHa U OTUJICHTJIMKOJIA.

@deHoJI: CTPOCHUE MOJICKYJIBI, PU3HUECKHE U XUMUYECKUE CBOMCTBA. TOKCHUYHOCTH
denomna. [Ipumenenue dhenona.

Anpaerusibl 1 KeToHbl. @opMabAeru/l, alleTallbIETU: CTPOEHUE, PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (PEeaKIMU OKUCIICHHS K BOCCTAHOBJIEHUSI, KaUE€CTBEHHbIE
peaxkiun), NoJy4eHUe U MPUMEHEHHE.

OHOOCHOBHBIE TIPE/IeNIbHBIC KAPOOHOBBIC KUCIOTHL. MypaBbUHAS U YKCYyCHAs
KHCJIOTHI: CTpOCHHE, GU3UICCKHE M XUMHYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peaKIys dTepuuKanum), mojJydeHue u IpuMECHECHHE.
CreapuHOBas M OJICMHOBAS KUCJIOTHI KaK MPEJACTABUTEIIH BBICIIIHX KapOOHOBBIX
KHUCIIOT. MBLTa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, UX MOIOIIECE ICHCTBHE.



Crnosxnble 23¢uphl KaK TPOU3BOTHBIE KAPOOHOBBIX KUCIOT. [ MIPOIIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. bruonornyeckas posb
JKHAPOB.

VYrieBoasl: cocTaB, Kiaccuukanus yriaieBoaoB (MOHO-, IU- U MOJIHCAXapUIbl).
['mroko03a — nmpocTeiinii MoHOCaxapu: 0COOEHHOCTH CTPOCHHS MOJIEKYJIbL,
bu3nUecKre 1 XMMHUYECKHe CBOMCTBa (B3auMoeiicTBue ¢ rugpokcuaoM Meau(Il),
OKHCJIEHUE aMMHAYHBIM pacTBOpoM okcuza cepedpa(l), BoccraHoBieHue,
OpoO’KeHUE TIIH0KO3bl), HAX0XKICHNUE B IPUPO/JIE, IPUMEHEHHE, OMOJI0ornYecKast
posb. @oTocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemuironosa kak npupoHblie noaumepsl. CTpoeHune Kkpaxmaia u
HEeJUTI0JI03bl. DU3NYECKHe U XMMUYECKUE CBOMCTBA Kpaxmaina (TUApPOIIH3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUSI BEIIECTB U MX MPEBPAILICHUI:
MpOBeJIeHNE, HAOIO/ICHUE U ONKMCaHue JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMK OJJHOATOMHBIX CIUPTOB (OKUCIIEHUE ATaHOJIa
okcugom Menu(Il)), MHOrOaTOMHBIX CIIUPTOB (B3aUMOICHCTBUE TIIMIIEPUHA C
runpokcuom meau(Il)), anbaeruoB (OKUCIEHHEe aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcugom menu(Il), B3aumoaeiicTBie Kpaxmania ¢ HOJI0OM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérturle 3amaun.

Borunciienus o ypaBHEHUIO0 XUMUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJITHOTO BEUIECTBA WM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB W IPOAYKTOB PEAKIIUH).

A30TcojiepKalliie OpraHMYeCKUe COSTMHEHUS.

AMUHOKHCIIOTHI Kak am(OoTepHbIe opraHuyeckue coeanHenus. dusnyeckue u
XUMUYECKUE CBOMCTBAa aMUHOKUCIIOT (Ha MpuMepe THiHA). buonoruueckoe
3Ha4YeHUE aMUHOKUCIOT. [lenTuas.

benku kak mpupoiHbIe BHICOKOMOJIEKYJIIpHbIE coeauHenus. [lepBuunas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OeKoB. XMMUYECKHUE CBONCTBA OEIIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUeCTBEHHBIE PEaKIIMK Ha OENKH.

3KCHepI/IMeHTaJIBHI>Ie MCTOAbI N3YUCHHUA BCIICCTB U UX HpeBpameHHﬁ:
Ha6J'IIOI[eHI/IC " OIMMCAHUC ACMOHCTPAIMOHHLBIX OIIBITOB: ACHATYPAlIUA OCJIKOB Inpu
Harp€BaHHM, IBECTHBIC pCaKIINN OEIKOB.

BBICOKOMOJIEKYJIAPHBIE COEUHEHNUS



OCHOBHBIE MTOHATHSA XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHD MTOJIUMEpU3aLUH, CPEAHAS MOJIEKYJIIpHas
Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN —
MTOJIMMEPHU3ALUS U ITOJIMKOHICHCALIMS.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUEHHUSI BEIIECTB M X MPEBPAILICHUI:
03HaKOMJICHHE ¢ 00pa3aMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peannsanus MeXpeaMETHBIX CBA3EH IPU U3YUEHNUN OPTaHUYECKOM XUMUHU B 10
KJIaCCE OCYILIECTBIISIETCS YEPE3 UCIIOJIB30BAHNE KAaK OOIINX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TaK U OHATUHN, SABJISIIOIINXCA CUCTEMHBIMU JUISl OTAEIIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC ITOHATHA: ABJICHUC, Hay‘lHBIﬁ (I)aKT, THUITIOTC34,
3dKOH, TCOpHU:A, aHAJIIN3, CUHTC3, KHaCCH(l)I/IKaHI/IH, IMCPUOANIHOCTD, Ha6J'IIOI[€HI/Ie,
HU3MCPCHUC, SKCIICPUMCHT, MOACIIMPOBAHUC.

duszrka: MmaTepusi, SHEPTHsI, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUUECKHIMA
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHHE BENIECTBa, (PU3NIecKue
BEITUYMHBI U €MHUITBI UX U3MEPEHUS.

buomnorus: kierka, opranusMm, 6uocdepa, oOMeH BEleCTB B OpraHu3Me,
dboToCcHHTE3, OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YTIIICBOIbI, JKUPBI,
dhepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIEC OPOJIBI, TTOJIE3HBIE HCKOITAEMbIE, TOIIIIMBO,
peCypchl.

TexHonorus: IMUIICBLIC IMMPOAYKThBI, OCHOBBI PAallMOHAJIbHOI'O ITUTAHUSA, MOIOIITHC
CpeacTBa, JICKAPCTBCHHBIC U KOCMETUUYCCKHUC IIPLCIIapaThbl, MAaTCpHUAJIbl N3
HCKYCCTBCHHBIX U CUHTCTHUUYCCKUX BOJIOKOH.

11 KITIACC
OBIIAA N HEOPTAHUYECKASA XMMUA
TeopeTnueckrne OCHOBbI XUMUH

XUMHUECKHUH 351IeMeHT. AToM. SIApo aToMa, M30TONbL. DJIEKTPOHHAsE 00010YKa.
DHepreTuuecKkre ypoBHH, NOypPOBHU. ATOMHBIE OpOUTamy, S-, p-, d- JIIEMEHTBHI.
OcoOeHHOCTH pacipeeeHtsl 3JIEKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYPALIUs ATOMOB.



Ilepnonnueckuit 3akoH u llepuoauueckas cucrema XuMuaeckux 3semeHToB /1. 1.
MenneneeBa. CBsi3b nepuouyecKkoro 3akona u Ilepuoanueckoit cucteMbl
xuMnyeckux 35eMeHToB /l. 1. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3AKOHOMEPHOCTH U3MEHEHHNS CBOMCTB XMMHUYECKUX JJIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIIaM U MEPHUOJIAM.
3Ha4YeHUeE NMEPUOANIECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Crpoenue BemecTBa. XMMHUYECKast CBSI3b. BUABI XUMUYECKOW CBSI3U (KOBaJICHTHAS
HETIOJISIPHAS U TIOJISIpHAsI, MOHHAsI, MeTaTn4eckas ). MexaHu3mbl 00pa3oBaHMsI
KOBaJICHTHON XUMHUUYECKOU CBsI3U (OOMEHHBIN U IOHOPHO-aKIIETITOPHBIN ).
Bonopoanas cBsi3b. BaneHTHOCTE. DNneKTpOOTpUIIATENBHOCTh. CTETICHD
OKHUCJIeHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemecTsa MOJIEKYJISPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTBA. THUITbI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUINYECKON PEIIETKHU.

[lonsiTue 0O AUCIICPCHBIX CUCTCMaAX. HctunHbie 1 KOJUIOUAHBIC PACTBOPHI.
MaccoBas A0JI1 BEIICCTBA B paCTBOPC.

Knaccuduxkarus nHeopranndeckux coenruHennii. HomeHnkinatypa HeopraHudecKux
BEIIECTB. [ 'eHeTHYECKas CBA3b HEOPTaHMYECKUX BEIIECTB, PUHALICKAIIUX K
Pa3JIMYHBIM KJIACCaM.

Xumuueckas peakiusi. Knaccupukanus XUMUYECKUX pPEaKIUil B HEOPraHUYECKOM
Y OPTaHUYECKON XMMUU. 3aKOH COXPAaHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U
[IPEBPALLCHUS DHEPTUU TP XUMUYECKUX PEAKIUSIX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IuyHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMu4eckoe paBHoBecue. MakTopsl, BIUSIOMINE HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [latense.

Onexktponutnyeckas aucconuanus. CunpHble U cnadbie a1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCasi, HEUTpaabHas, IEJI0UYHAs.

OXHCIUTEIHbHO-BOCCTAHOBUTEIIHLHBIC pE€aKuum.

DKCIEpUMEHTaIbHBIC METO/Ibl U3YUYEHHUS BEILIECTB U UX MPEBPALLICHUI:
neMoHcTpanus Tabnui «Ileproaudeckas cucteMa XUMHIECKUX dnemMeHToB [1. 1.
MeHneneeBay, H3y4eHHE MOJICIICH KPUCTAIUIMUCCKUX PEIIETOK, HAOIIOACHNE 1
OMMCaHUe JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE ITEPOKCHIA
BOJIOPOJa B MPUCYTCTBUM KATAIU3AaTOPA, ONPENEIICHUE CPEIbl PACTBOPOB BEILIECTB
C IOMOIIIbIO YHUBEPCAIBHOTO MHAUKATOPA, PEaKIIM HOHHOTO 0OMEHa),



MIPOBEJICHNE MPAKTUUECKON paboThl « BriusHue pa3znudHbix (aKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUI.

Pacuérurle 3a1aun.

Pacuérnl o YPAaBHCHUAM XUMHWYCCKHUX pCaKHHﬁ, B TOM YHCJIC TCPMOXHUMHNYCCKHC
paC‘IéTBI, paC‘IéTBI C HUCITIOJIB30BaAHUCM ITOHATHA «MAaCCOBas JOJIA BCIICCTBA».

Heoprannueckas xumust

Hewmeramiel. [lonoxenne Hemeramios B [lepuoandeckoi cucreMe XUMUYECKAX
anemeHToB [[. 1. MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. Pu3nueckue
CBOICTBA HEMETANIOB. AJNIOTPOIMS HEMETAIUIOB (Ha IPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETAIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yraepoaa 1 KpeMHUs) U KX COETMHEHHUM (OKCUTIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEAUHECHUM.

Mertannel. [Ionoxenue merannos B [lepuoauyeckoit cuCTEME XUMAYECKUX
anemeHToB [I. 1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UEK
aTOMOB MeTa/u1oB. O0mue pusznyeckue cBoicTsa MeTaioB. CIIaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSAJ HANIPSYKEHU METAJIOB.

XUMHUUYECKHUE CBOMCTBA BAXKHEUIIIMX METAJIJIOB (HATPpUH, KAJIMH, KAJIbIIMNA, MarHUM,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue ciocoObl nmoy4deHus MetauioB. [IpumeHeHe MeTaioB B ObITY U
TEXHHKE.

9KCHepI/IMeHTaJIBHBIe MCTO/JIbl U3YUYCHUS BCIICCTB U UX npeBpaLueHHﬁ: HN3Yy4YCHHUC
KOJJICKITUH «MeTtannsl 1 CIIJIaBbI», 06p8,3HOB HEMCTAJIJIOB, PCIHICHUC
OKCIICPUMCHTAJIbHBIX 34141, Ha6J'IIOI[€HI/Ie " OIMMUCAHHC JCMOHCTPAIUOHHBIX U
Ha60paTOpHBIX OIIBITOB (B3aI/IMOI[€I\/IICTBI/I6 I'maApoKCuaa aJIIOMHUHUA C paCTBOpaMU
KHCJIOT U HIGJIO‘-ISI\/JI, Ka4CCTBCHHBIC PCAKIIMN HAa KATHOHBI MCTEUIHOB).

Pacuérurle 3a1aun.

Pacuétbr Mmacchl BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wik 00bEMY OJJTHOTO U3 YYACTBYIOIINX B PEAKIMH BEIIECTB,
pacu€Tbl Macchl (00bEMa, KOJTUYECTBA BEUIECTBA) NPOAYKTOB PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB MMEET MPUMECH.

XUMUS U )KU3HDb



Poap xumun B o6ecrieueHrH 3KOJIOTHYSCKOM, SHEPTEeTHYSCKOM H IMHUIIEBOM
0e30macHOCTH, Pa3BUTUH MEIUIIUHEL. [[OHATHE 0 HAYYHBIX METOAaX MMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJYyYEeHUS
Ba)KHEHIINX BEIIECTB.

YenoBeK B MUpPE BEUIECTB U MATEPHUAIIOB: BAXKHEUILINE CTPOUTEIbHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE MaTEpHUabl, KPACKHU, CTEKIIO, KEpaMHUKa, MaTEpUAJIbI JJIsI
AJIEKTPOHUKH, HAHOMAaTEPHaJIbl, OPTAaHUYECKUE U MUHEPATIbHBIE YI00pEHUS.

XUMHS ¥ 3I0POBbE YEJIOBEKA: MMPABUJIA UCIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MaCHOTO UCIIOJIH30BAHUS MIPENapaToOB OBITOBOM XUMUHU
B ITOBCEIHEBHOU KU3HU.

MC)KHPGJIMCTHBIG CBs3H.

Peanu3zanust MeXNpeIMETHBIX CBA3EH NIPU U3yUEHUU 00IIEH U HEOPTraHUYECKOM
xuMuH B 11 Kiacce oCcymiecTBIsSETCs Yepe3 UCTOIb30BaHNE KaK 00X
€CTECTBCHHO-HAYYHBIX MOHATHUM, TAK U MOHATHM, SIBIIAFOIIUXCSI CHCTEMHBIMHU JIJIS
OTAEJBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO6m1ue ecTecCTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPUs,
aHaJu3, CUHTE3, KilacCuUKaIus, MepUoIUIHOCTh, HAOIIOIeHHE, SKCTIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, SABJIICHHUE.

dusuKa: MaTepusi, SHEPTHUsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOM, paJAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUN YPOBEHB, BEILIECTBO, TENIO,
00BbEM, arperaTHOE COCTOSIHUE BEIECTBa, (PU3MYCCKUE BETMUYMHBI U SIMHHITBI UX
W3MEpPEHUSI, CKOPOCTh.

buonorusi: KieTka, opranusm, 3Kocucrema, ouocgepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMHHbI, OOMEH BEILLIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE TOPOJIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOILIMBO,
pECypCHI.

TexHonorus: XxumMmu4eckas IMPOMBIINIJICHHOCTDb, MCTAJIIIYPT U, IIPOU3BOIACTBO
CTPOUTCIIBHBIX MAaTCPHUAJIOB, CEJIbCKOXO03S1CTBEHHOE IIPpOU3BOACTBO, ITMIICBAA
IIPOMBINIJIICHHOCTD, CI)apMaLIeBTI/I‘-IeCKaH IIPOMBINIIICHHOCTD, ITPOU3BOACTBO
KOCMCTHYCCKHX IIPCIIapaToB, IMIPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIbTATDEI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
00y4aroLMMUCS POrpamMM CPeAHEro 0011ero o0pa3oBaHusl (IMYHOCTHBIM,
MeTanpeIMETHBIM U peAMETHBIM). HayuHo-MeToanueckoil OCHOBOM 1is
pa3paboTKy MIIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHUS IIPOIPAMM CPETHEr0 OOIIETOo
00pa30BaHUsl ABJISAETCS CUCTEMHO-IE€ATEIbHOCTHBINA MOAXO/I.

B cOOTBETCTBUY C CUCTEMHO-IEATETLHOCTHBIM MTOAXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YIHTATOB OCBOSHUS MIPEAMETa « XUMHUS» HA YPOBHE CPEITHETO
o0111ero oOpa3oBaHusl BbIJICTEHBI CICAYIONINE COCTABISIONINE:

OCO3HAHUE 00YYAOITUMHUCS POCCUMCKON TPaKIaHCKON UJEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOIIPEICIICHUIO;

HaIn4uc MOTHBAIIMH K O6y‘-I€HI/HO;

IEJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHI TMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAIULIMIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHLCS B CBOCH
JIEATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPUCYIIIUMHU 1IEJIOCTHON
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH IEIH
Y CTPOUTH )KU3HEHHBIC ILIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeAMETa « XUMHUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOHM M BOCIUTATEIbHOM JAESITEIIbHOCTU B COOTBETCTBUU C TYMaHUCTUYECKUMHU,
COLIMOKYJIbTYPHBIMH, TyYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U UI€aJlaMU
POCCHICKOT0 TPaXAAaHCKOTO OOLIECTBA, MPUHITHIMU B 00I1IECTBE HOPMaMU U
IpaBUJIaMH MOBEICHUSI, CIOCOOCTBYIOIIUMH MPOIIEcCcCaM CaMOIIO3HAHMUS,
caMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JTMYHOCTH OOYYArOIINXCS.

JInuHOCTHBIE pE3yabTATHI OCBOEHUS IPEAMETA K XUMHUS» OTPAXKAIOT
c(hOpMHPOBAHHOCTH OIBITA TTO3HABATEIHLHOMN M MPAKTHYECKOU JIEATeTLHOCTH
OOyJaroIIMXCS 10 peaTM3aIiy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpa’kqaHCKOTrO BOCIIUTAHUSA:



OCO3HaHUS 00YUYaAIOLIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)XCHUS K 3aKOHY U MPABONOPSIKY;

MMpCACTABJICHUA O COOMAJIbHBIX HOPpMAX M IIpaBUJIaX MCKINMIYHOCTHBIX OTHOILICHUI
B KOJIZICKTUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIbHOCTH IIPHU CO3TaHNN y‘{e6HBIX
IMIPOCKTOB, pCHICHHUHU y‘IG6HLIX H I1I03HABATCJIbHBIX 3aJa4, BBIIIOJTHCHHUH
XUMHNYCCKUX IKCIICPUMCHTOB,

CITOCOOHOCTH OHUMATh U IMPUHUMATb MOTHUBbI, HAMCPCHH, JIOTUKY U AapTYMCHTbBI
APYyTHUX IIPHU aHAJINU3C PA3JIMIHBIX BU0B y‘-IG6HOI>i ACATCIBbHOCTH,

2) NaTpuOTHYECKOTO BOCIIUTAHMUSL:

HCHHOCTHOT'O OTHOILICHUA K HCTOPUICCKOMY U HAYYHOMY HACJICANUTO
OTE€YECTBEHHOM XHUMHH,

yBa)KEHHUS K MPOLIECCY TBOPUECTBA B 00J1aCTU TEOPUH U MPAKTUUECKOTO
IIPUMEHEHUS XMMHUH, OCO3HAHUS TOTO, YTO JOCTUKEHUSI HAYKU €CTh PE3YJIbTAT
JUIMTEJIbHBIX HAOII0I€HUH, KPOIOTINBBIX SKCIIEPUMEHTAIIBHBIX TIOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

HHTEPECa U ITO3HABATCIIbHBIX MOTHBOB B ITOJIYYCHHUHA U ITOCICAYIOIIEM aHAJIN3C
I/IH(I)OpMaIII/II/I 0 NMEPCAOBBIX TOCTUKCHUAX COBpeMeHHOfI OTCUECTBEHHOM XUMHUU,

3) 1yXOBHO-HPABCTBEHHOT'O BOCTIMTAHMSL:
HPaBCTBEHHOI'O0 CO3HAHUS, STHUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OLCHMBATb CUTyallH, CBA3AHHLIC C XUMHWUYCCKUMU ABJICHUAMU, U
IMPUHUMATb OCO3HAHHBIC PCIICHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMbI 1 ICHHOCTH,

TOTOBHOCTH OLICHHBATh CBOE ITOBEJCHUE U ITOCTYIIKHK CBOUX TOBapI/IHICﬁ C 1'IO3PIHHI?I
HPAaBCTBCHHLIX M IIPABOBbLIX HOPM K OCO3HAHHC HOCHGI[CTBI/Iﬁ 9THX ITIOCTYIIKOB,

4) popmupoBaHUs KyJIbTYPHI 3I0POBBSI:

MOHUMAaHUS LHEHHOCTEH 3J0pOBOro U 0€30MacHOro 0opasa )KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3NIECKOMY U IICUXUIECKOMY
3JI0POBBIO;

coOJIr0ICHUS TIpaBHII 0€301MacHOr0 0OpaIleHusl ¢ BEIIECTBAMU B OBITY,
TOBCEIHEBHOM KW3HU U B TPYJAOBOU AEATEIBHOCTH;



MMOHUMAaHMS IIEHHOCTH MPaBWJI HHAUBUYIBHOTO U KOJUICKTUBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYALUAX, YTPOKAOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS OCIEACTBUN U HENPUSTHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

5) TpyZ10BOTO BOCTIMTAHHUSL:

KOMMYHUKATUBHOW KOMIIETEHTHOCTU B Y4€OHO-MCCIIEIOBATEIHCKOMN
JeSTeTLHOCTH, OOIIIECTBEHHO TOJIE3HOM, TBOPUECKON U IPYTUX BUAAX
JIEATEbHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COLUATIbHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUEHHUIO Mpodeccruil pa3auyHoro pojia, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHH;

YBAXEHUS K TPYAY, JIFOJAAM TPY/Ia U pe3ybTaraM TPYyAOBOM AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATHHOU TPACKTOPHH 00pa30BaHUS,
Oynyuieit mpodeccuu U peaausaluu COOCTBEHHbBIX )KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HHTEPECOB U MOTPEOHOCTENH
00I1IeCTBA;

6) OKOJIOTHYCCKOI'O BOCIIMTAHM A

9KOJIOITN4YC€CKHA uenecoo6pa3H0r0 OTHOLICHUSA K ITPHUPOAC, KAK HCTOYHUKY
CymcCTBOBaHUA ) KU3HU HA BeMne;

MOHUMAaHUS TJI00AIBHOTO XapaKTepa dKOJOTMYECKUX MPOOIeM, BIUSHUS
HKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE PUPOJAHON U COLIMAIBHON CPEIbl;

OCO3HaHH HCO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA ,Z[OCTI/I}KGHI/Iﬁ XUMHH I pCIICHUA
BOIIPOCOB PAIMOHAJIBHOI'O ITPHUPOAOITIOJIB30BAHUA,

AKTHBHOT'O HENPUATHUS AECUCTBUM, IPUHOCAIIUX BPEJ OKPYKAIOIIEH PUPOTHOU
cpelne, yMeHHS IPOTrHO3UPOBATHh HEOJIATOMPUSTHBIC SKOJIOTUYECKHUE TTOCIIECICTBUS
IIPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYHS PA3BUTOTO SKOJOTHUECKOTO MBITIUICHUS, SKOJIOTHICCKON KYIbTYPBI,
OTIBITA JACSITSIIBHOCTH YKOJIOTHYECKON HAPAaBICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCSI MU B TI03HABATEILHON, KOMMYHHKATUBHON U COIMAILHON
MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO MPOTHBOCTOSITH UICOIOTHU
xemohoouu;



7) UEHHOCTH HAyYHOT'O MO3HAHUSL:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHKU;

MOHUMAaHMS CIICHU(PUKN XUMHUHU KaK HAyKH, OCO3HaHUs €€ posid B JOPMUPOBAHUU
PaIMOHAIBHOTO HAYYHOT'O MBIIIICHUS, CO3[JaHUU LIEJIOCTHOTO MIPEICTaBIeHUs 00
OKPYXKaIOIleM MUPE KaK O €AMHCTBE IPUPOIbI U YEJIOBEKA, B IO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIIEM COXPAaHEHUS TPUPOTHOTO
pPaBHOBECHS;

yOSXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU TSI COBPEMEHHOM MUBUIIN3AIINN: B
e€ TYMaHUCTUYECKOW HAMPABICHHOCTH U BaKHOM POJIM B CO3JJaHUU HOBOM 0a3bl
MaTepUalibHON KYJIbTYPhI, pEIICHUH TI100aIbHBIX TPOOJIEM YCTOMYUBOTO Pa3BUTHUS
YEJIOBEYECTBA — CHIPHEBOM, DJHEPTETUUECKOM, TTUILIEBOU U DKOJIOTUYECKOU
0€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00E€CTICUCHUH YCIIOBUM YCIICIIHOTO TPya
Y DKOJIOTUUECKH KOM(POPTHOM KU3HU KaXKIO0T0 YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: TIOHUMAaHUsI CyIIITHOCTH METOJI0OB ITIO3HAHUSI,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTU MCIIOIb30BATh MOJIyYaeMbIe
3HAHWS 7151 aHAIN3a U OOBSICHEHUS SIBJICHUHN OKPYKAIOIIETO MUpa U
MPOUCXOSIIINX B HEM U3MEHEHHM, YMEHUS JIeIaTh 000CHOBAHHBIC 3aKITFOYCHUS HA
OCHOBE HAay4HBIX (DAKTOB U UMEIOLIUXCS JAHHBIX C IEJbIO MOTYyUYECHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaAMOCTOSITEILHO HMCITOJIb30BaTh XUMHUUYECKUE 3HAHUS AJI1 peIICHUS
HpO6JICM B p€aJIbHbIX )KU3HCHHBIX CUTYyallUuAX,

HHTCPCCA K IIO3HAHUIO U HCCJIQZ[OBEITCJIBCKOIZ ACATCIBHOCTH,

TOTOBHOCTH ¥ CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO M CAMOOOPA30BAHUIO,
K aKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUI IO XUMHUHU B COOTBETCTBHUH C
YKU3HCHHBIMH TTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax npodeccuoHanbHOM
JEATEIIbHOCTH.

METAIIPE/IMETHBLIE PE3VJIbTATDBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS YI€OHOTO MpeaMeTa « XUMHS» Ha
YPOBHE CpeaHero o0Iero 00pa3oBaHus BKIIOUYAIOT:

3HaYMMBbIE I (POPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEKIIPEIMETHBIE) O0IIEHAYYHbIE TOHATHUS, OTPAKAIOLIUE
LEJI0CTHOCTh HAYYHOUN KapTUHBI MUpa U ceU(pUKY METOI0B IMO3HAHMS,



HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUsl, SIBJICHUE,
poIiecc, CUCTEMA, HAyYHbIN (akKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEA0OBaHNE, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPyTHe);

YHUBEpCalbHbIe yUeOHbIE NeUCTBUS (I03HABATEIbHbIE, KOMMYHUKATHUBHBIE,
pEryJisTUBHBIE), 0OecneunBaronie GopMupoBaHue HyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATIBHON KOMIETEHIIMN 00yYatoInXCs;

CIIOCOOHOCTh O0YYArOITUXCS UCIIOIB30BaTh OCBOSHHBIE MEKIUCIIUILUIMHAPHBIC,
MHPOBO33PEHUYCCKHE 3HAHK U YHUBEPCAIbHbIC yUeOHbBIC ICHCTBUS B
MMO3HABATEILHON U COLIMATIBHOM MPAKTUKE.

MertanpeaMeTHbI€ pe3yabTAThl OTPAKAKOT OBJIAJICHUE YHUBEPCATIBHBIMU
y4eOHBIMU MTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU
NENCTBUSIMMU.

OBnajieHne YHUBEPCATbHBIMU YU€OHBIMU ITO3HABATEIILHBIMU JICHCTBUSIMU:
1) 6a30BBIC JIOTHYECKUE ICUCTBUS:

CaMOCTOSITENNEHO (POPMYIHPOBAThH U aKTYATH3UPOBAThH MPOOIEMY, BCECTOPOHHE €€
paccMaTpHBaTh;

OIpCACIIATh HEIU ACATCIbHOCTH, 3aJaBas MapaMETpPbl U KPUTCPHUHU UX JOCTUKCHUS,
COOTHOCHUTD PE3YJIbTATLI ACATCIbHOCTU C ITOCTABJIICHHBIMHA LCIISAMMU;

WCTIOJIb30BATh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIJICHUS —
BBLICJISITh XapaKTEPHBIEC ITPU3HAKH MTOHITHUIN U YCTAHABJIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHS JIJIs1 OOBSICHEHUSI OTJICIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAHUSI M KPUTEPUU IS KJIACCU(PUKAIIMU BEIIECTB U XUMUYECKUX
peaxkLuu;

YCTaHaBJIMUBATh IPUIHNHHO-CIICACTBCHHLIC CBA3U MCKAY N3YYACMBIMU ABJICHUAMM,

CTPOUTH JIOTHYECKUE PACCYNKACHUS (MHIYKTUBHBIC, J€TYKTHBHBIC, 110 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHHUSIX,
(GhOpMyITUPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

NPUMEHATH B MPOIIECCE MO3HAHUS, UCTIOIb3yEeMbIe B XUMHUU CUMBOJINYECKUE
(3HaKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIbHBIE MMPEACTABICHUS — XUMHUECKUN
3HAK (CMMBOJI) DJIEMEHTA, XUMUYecKkas (popmyiia, ypaBHEHHE XUMUYECKOU
PEaKIy — PU PEIICHUH YIeOHBIX MTO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4,



IMPUMCHATb HAa3BAaHHBIC MOJCJIbHBIC IIPCACTABICHUSA AJIA BBIABICHUA XaPAKTCPHBIX
IMPHU3HAKOB N3YYAaCMbIX BCIICCTB 1 XUMHNYCCKHX peaKHHﬁ.

2) 6a30BbIE€ HCCIIE0BATEILCKUE ICUCTBUS:

BJIaJIETh OCHOBAMHU METOJ/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUECKHUX
peaKiuu;

dbopMyIMpOBATH LIETU U 33]]a4H UCCIICOBAaHUS, UCTIOJIb30BaTh MOCTABIICHHBIE U
CaMOCTOATETHLHO CPOPMYITHPOBAHHBIE BOTIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JUTIsl (JOPMUPOBAHUS THIIOTE3BI TTO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMHU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
YUYEHHUYECKUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOJI0M
npoliecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €0 Pe3yJIbTaT, POPMYIUPOBATH
0000111eHUS U BBIBObI OTHOCUTEIHLHO JIOCTOBEPHOCTHU PE3YJIHTATOB UCCIEAOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJICIAHHOMN padoTe;

MPUOOPETATH OMBIT YYEHUIECKOM HCCIIeIOBATENHCKON 1 MPOEKTHOMN
JIEATEIIbHOCTH, MPOSIBIIATH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY
MTOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a/1a4, IPUMEHECHUIO PA3JINYHbBIX
METOJIOB TO3HAHUA.

3) pabota ¢ uHbopMaIreii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX MHGOpMALMK (HAyYHO-TIOMYJIsipHas
JUTEpaTypa XUMUUYECKOTO COACPKaHMs, CITPAaBOYHbIE TTOCOOUS, pECYPChI
WuTepHeTa), aHaau3upoBaTh HHGOPMAIIUIO PA3TMYHBIX BUIOB U (hOopM
MpEACTaBICHUS, KpUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTH;

(GOopMyIMpPOBATH 3aIIPOCHI U IPUMEHATH Pa3JIMYHbIE METOABI ITPU MOUCKE U 0TOOpE
uH(popMaIu, He0OX0UMOI 17151 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeIeIEHHOTO
THUIIA;

HpI/IO6p€TaTI> OIIBIT UCIIOJIb30BaHUA I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJOTUH 1 Pa3INYHBIX IIOUCKOBBIX CUCTCM;

CaMOCTOATEIFHO BRIOUPATh ONTHUMAIIbHYIO (POpMY MpecTaBIeHUs HHDOPMAITUN
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCIOJIb30BaTh HAYUYHBIH SI3bIK B KAUECTBE CPEJICTBA MTPU pabOTE C XUMUYECKON
uH(popMaIuen: TPUMEHSATh MEXIIPEeIMETHbIE ((PU3NUECKHEe U MATEMATHYECKHE )
3HAKU ¥ CUMBOJIBI, (POpMYIIbl, a00pEeBUATYPBI, HOMEHKIATYPY;



HUCIIOJIB30BaTh U HpeO6paSOBI)IBaTB 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA
HarjsiaHOCTH.

OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA I[CﬁCTBHHMHZ

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJ€ 1hajaora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEAJIOKECHUS
OTHOCHUTEIBHO BBITTOJIHEHHSI MPE/IIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAIIUCH pe3yJIbTaTOB M03HABATEIHLHOM IeATEILHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO WM COBMECTHO CO CBEPCTHUKAMH MPH BHITIOJTHCHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOU PaOO0THI IO MCCIIETOBAHHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, Pean3aIlii y4eOHOTO MPOeKTa U (hOPMYITUPOBATH BHIBOIBI
0 pe3yJIbTaTaM MPOBEIEHHBIX UCCIIEIOBAaHUHN MyTEM COTJIACOBAHUS TTO3HIINNA B
X0J1€ 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

OBJ'IaI[eHI/IC YHUBCPCAJIIBHBIMU PETYJIIATUBHBIMU I[CﬁCTBHiIMH:

CaMOCTOSITEJILHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO
JIEATENIbHOCTb, ONpeAess €€ eU U 3a/1a4l, KOHTPOJIUPOBATh U M0 MEPE
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPE/TaraeMblil aITOPUTM JIEHCTBUNA TTPU
BBITIOJTHEHNUU YY€OHBIX U MCCIIEA0BATEILCKUX 3a/1a4, BEIOUpATh Hanbosee
3 PexkTUBHBIN cIOCO0 UX pPElIeHUs ¢ YYETOM MOJYYEHUSI HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOCH JACATCIBHOCTH HA OCHOBE CaMOaHaJIn3a nu
CaMOOICHKH.

[MPEAMETHBIE PE3YJIbTATHI
10 KIIACC
[IpenmeTHbIE pe3yNbTaThl OCBOCHUS Kypca «Opranuyeckasi XMMHUsD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABIICHUN O XUMUYECKON COCTABJISIIOLIEH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpPA, POJIM XMMHUHU B IO3HAHUH SIBJIEHUW NPUPOJBL, B
(GbopMHUPOBAHUU MBIIUIEHUS U KYJIbTYPbI IUYHOCTH, €€ (DYyHKIIMOHAIHHOM
IPaMOTHOCTH, HEOOXOAMMOM JIJIsl peIIeHUs MPAKTUYECKUX 3a]1a4 M KOJIOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeEIE;

BJIQJICHUE CUCTEMOMN XUMUYECKUX 3HAHUN, KOTOpask BKIIIOYAET:
OCHOBOTOJIAraloIIre MOHITUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAS
000J104YKa aToMa, MOJIEKYJIa, BAIGHTHOCTh, 3JIEKTPOOTPULIATENHHOCTD, XUMUYECKas
CBSI3b, CTPYKTYpHast hopMyina (pa3BEpHyTasi U COKpaIlEHHAs ), MOJIb, MOJISpHAs
Macca, MOJIIpHbIN 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS TPYIIIa,



paguKall, U30MEPUsi, U30MEPBI, TOMOJIOTUYECKUH P, TOMOJIOTH, YIJIEBOJLOPOIHI,
KHUCJIOPOJ U a30TCOJIEPIKAILNE COEAUHEHHNS, MOHOMED, ITOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOEHUS
opranndeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLIECTB);
3aKOHOMEPHOCTH, CAMBOJIMYECKHUH SA3bIK XMMHUU; MUPOBO33PEHYECKUE 3HAHMS,
JekKanme B OCHOBE IOHUMAaHUs PUYUHHOCTHA U CHCTEMHOCTH XUMUYECKUX
ABJICHUM, (DAKTOJIOTUYECKHUE CBEICHUS O CBOMCTBAX, COCTABE, MOJIYYEHUH U
0€30MacHOM HCIOIb30BaHUN BAKHEUIINX OPIraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AESITEIBHOCTH YEIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHH BBISIBIISITH XapaKTePHBIC MPU3HAKU TTOHITHH,
YCTaHAaBJIMBATh UX B3aUMOCBSI3b, HCHOJb30BATh COOTBETCTBYIOIIUE MTOHSATHS IPH
OMMCAHUU COCTaBa, CTPOCHHUSI ¥ MPEBPAIICHUN OPraHUYE€CKUX COCIMHEHU;

c(OpMHPOBAHHOCTh YMEHUI HCOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
(bopMyJ OpraHMYeCKUX BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIIHM,
M3TOTaBJIMBATh MOJIEIIM MOJIEKYJI OPTAHUYECKUX BEIIECTB JUIsl WIUIFOCTPALIUU UX
XUMHUYECKOr0 ¥ IIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABINBATH MPUHAIEKHOCTh U3YUYEHHBIX
OpPraHWYECKUX BELIECTB I10 UX COCTaBY U CTPOCHUIO K ONPEIEIEHHOMY
KJIacCy/Tpynne coeAMHEHUN (YTJIeBOAOPOIbI, KUCIOPO.I U a30TCOAEpIKAIINE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS ), 1aBATh UM HAa3BaHUS 110
cucrtematuueckoil HomeHnkinarype (IUPAC), a Takxe npuBOIUTh TPUBUATIBHBIE
Ha3BaHUS OTJIEJIbHBIX OPraHUYECKUX BEUIECTB (3TUJIEH, POIUIIEH, alleTUIIEH,
ATWJICHIJIMKOJIb, MHIEPUH, (DeHO, (popManbaAeru, aleTalbIerua, MypaBbuHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KACIIOTA, CTEAPUHOBAs KUCIIOTA, IJIFOK034,
dpyKTO3a, KpaxMai, LeIr0J103a, IHIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEICNISITh BUABI XUMUYECKOM CBSI3H B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTb YMEHUS TPUMEHSITh TIOJIOAKEHUSI TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. ByTiepoBa /i1t 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA U CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTePU30BaTh COCTaB, CTPOEHUE, (U3HUCCKHUC U
XUMHUYECKHE CBONCTBA TUITHYHBIX MIPEICTABUTENICH Pa3IMIHBIX KIacCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, IIPOITUJICH, alleTHJICH,
oyranuen-1,3, metunoyranuen-1,3, 6eH3011, METaHOJI, 3TAHOJ, STHJICHTJIUKOJIb,
TIIMICPHH, GEHOI, alleTaIbJICTH I, MypaBbHHAS U YKCYCHAsI KHCIIOTHI, TJTFOK03a,



KpaxmaJl, LEJUI0JI03a, aMUHOYKCYCHasl KHCII0Ta), WIUTFOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEX/1y HUMU YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKLIMI C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(hOpMUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOAOPOIHOTO
CBIpbsi (HEDTh, IPUPOAHBIN T'a3, YroJib), CIOCOOBI X EPEPadbOTKU U
MPAKTUYECKOE TPUMEHEHHE MPOIyKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUMUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00b€Ma, KOTUYECTBA UCXOJHOTO BEIIECTBA WIIH MPOIYKTa
pEaKIuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTb YMEHUI BIAJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METO1axX
HAay4YHOI'O TTO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU MTPU U3YUEHUH BEILIECTB U
XUMUYECKUX SIBJICHUN (HaOJI0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE),
MCIIO0JIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS ISl IPUHSTUS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHH COOIOAATH MPaBUIIa MOJIH30BAHUS XUMUIECKOM
MOCYJIOH 1 TaOOpaTOPHBIM 000PYIOBAHUEM, a TAKKE TIPABUIIA OOPAIIEHUS C
BEII[ECTBAMH B COOTBETCTBUU C WHCTPYKITUSMU TI0 BBITOTHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI TUIAHUPOBATH U BBITIOIHATh XUMUUECKUN
AKCTIIEPUMEHT (TIPEBpaIeHUs OPTaHUYECKUX BEIIECTB IIPU HAIPEBAHUU, MTOTYyUYCHHUE
ATUJICHA U U3YYECHHUE €r0 CBOWCTB, KAYECTBEHHbBIEC PEAKLIMN OPTraHUYECKUX
BEIIECTB, ACHATypalus OCJIKOB MPU HarpeBaHUU, [IBETHBIE PEAKIIMK OEJIKOB) B
COOTBETCTBHH C MPaBUJIAMHU TEXHUKU 0€30MaCHOCTHU MPU OOPAIICHUH C
BEII[ECTBAMHU U JaOOPaTOPHBIM 000pYAOBaHUEM, MPEJCTABIATH PE3YIbTATHI
XUMHUYECKOTO IKCIIEpUMEHTA B (hOpPME 3aMMCH YPABHEHHUI COOTBETCTBYIOMIUX
peakuuii 1 GOPMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh YMEHHUI KPUTHUECKH aHAIU3UPOBATh XUMUYECKYIO
UH(pOpMAIHUIO, TOJIyYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmaiuu, MaTepHer u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MPaBUIa SKOJIOTUYECKU
11€71eCO00pa3HOT0 MOBEICHUS B OBITY U TPYJIOBOM JI€ATEILHOCTH B IIEJISIX
COXpaHEHHS CBOETO 3[0POBbS U OKPYKAIOLIEH MPUPOJTHON CPE/bl, 0CO3HABATH
OMAacCHOCTh BO3JICMCTBUS HA )KUBBIE OPraHU3MbI ONPEICTEHHBIX OPraHUYECKUX



BEIIIECTB, OHMMAas cMbIcl mmoka3arens [1JIK, mosicHATh Ha mpuMepax CIocoOsb
YMEHBIICHUS U MPEIOTBPALIEHUS] UX BPEJHOIO BO3IEHMCTBUS HA OPraHU3M
YEJIO0BEKA;

JIIsA o6yqa}0mnx0ﬂ C OTpaHMYCHHBIMH BO3MOKHOCTAMMU 300POBbA. YMCHHC
IMPUMCHSATH 3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOAaX IMO3HAHUS BEIICCTB U
XUMHWYCCKUX HBJ’ICHHﬁ;

JUISL CIICTIBIX U CTTA00BUIAIINX 00YyUaIOIMUXCs: YMEHUE UCIIOIb30BaTh PelibehHO-
TOYEUHYI0 cucTeMy obo3HaueHuit JI. bpaiins ayisg 3anucu xumudeckux Gpopmyi.

11 KITACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011ast 1 HeOpraHUuyecKast XuMHUsD)
OTpaX<aror:

c(hOpMHUPOBAHHOCTH MPEJICTABIICHUN: O XUMUUYECKOW COCTABJISIONIEH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUU IPUPOJIBL, B
(GbopMHUPOBAHUY MBIIUIEHUS U KYJIbTYPhI IMYHOCTH, €€ (DYHKIIMOHATIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JIJIsl pEIIeHUs MPAKTUYECKHUX 33]1a4 M KOJIOTHUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEIE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUI, KOTOpasi BKIIOYAET:
OCHOBOTOJIararoIire NoHATUs (XUMUYECKUH JIEMEHT, aTOM, U30TOTI, S-, p-, d-
AJIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPULIATEIIbHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas CBSI3b
(KoBaJIeHTHAs1, HOHHAs, METAJUTMYECKasi, BOJOPO/IHAS ), KPUCTAJUTMYECKasl peiIéTKa,
TUMBI XUMUYECKUX PEAKIIUMA, pACTBOP, JIEKTPOIUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAS] JUCCOLMALMS, OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOMW PeaKIui, XUMHUECKOE PAaBHOBECHE); TEOPHUHU U 3aKOHBI (TCOPHUS
BJIEKTPOJIUTUYECKOHN TUCCOIMannu, nepuoauyueckuit 3akon . 1. Mennaeneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUU
MPU XUMUYECKUX PEAKIHUAX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIME B OCHOBE MOHUMAHUS PUYNUHHOCTH U
CUCTEMHOCTH XUMHYECKHUX SIBIICHUH, (PaKTOJIOTMUYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM HCIOJIb30BaHUN BAXKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATCIbHOCTH YETIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBIISITH XapaKT€pPHbIEC PU3HAKU TTOHITHH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOLIUE MTOHSATHS IPH
ONMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN’;



c(OPMUPOBAHHOCTh YMEHHH UCIIOJIb30BATh XUMHUECKYIO CUMBOJIUKY JJIsI
cocTaBJeHHs (OPMYJI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEaKIui,
cuctematuueckyro HomeHkaaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbId ra3, yrIeKUCIbld ra3, aMMHUaK, raieéHas
U3BECTh, HEralIEHasi U3BECTh, IUThEBAs CO/IA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTb YMEHHI ONPEIeTATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAS, METAJJINYECKas, BOAOPOAHAS) B COSTUHECHHSX, THII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAasl, MOJIEKYJIIpHas,
HMOHHAs, METANINYECKas ), XapaKTep Cpeibl B BOJHBIX PaCTBOPAaX HEOPTaHUIECKUX
COCJIMHEHUN;

chOpMHUPOBAHHOCTh YMEHHH YCTaHABINBATH MPUHAIC)KHOCTh HEOPTAaHUICCKUX
BEIIECTB T10 X COCTAaBY K OMPEACIEHHOMY KJIacCy/Tpymie COeAUHEHUH (TIPOCThIC
BEIIECTBA — METAJIIBI U HEMETAJUThl, OKCUIBI, OCHOBAHWSI, KHCIIOTHI, aM(pOTEpPHBIC
TUAPOKCHUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBATH CMBICI TIEPUOANYECKOTO 3aKkoHa []. U.
MeHnjeneeBa v IEeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBbHYIO U
MPOTHOCTHYECKYIO QYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB
XUMAYECKHUX 3JIEMEHTOB 1—4 nepnonos llepuonnueckon CucTeMbl XUMHAYECKUX
anemeHToB [l. . MeHnneneeBa, UCONb3Ys OHATUSA «S-, P-, d-3JIEKTPOHHBIE
opOuTaINy, «IHEPreTUYECKUE YPOBHI», OOBSICHATh 3aKOHOMEPHOCTU U3MEHECHUS
CBOWMCTB XMMHUYECKUX IJIEMEHTOB U UX COCMHEHUH T10 MEPUOJAAaM U rpyniam
ITepuoauueckont cucteMbl XUMHUYECKUX diieMeHTOB /. 1. Menneneena,;

chOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, MTOATBEPKIAThH
CYIIIECTBOBAHHUE TEHETUYECKOM CBSI3M MEXK/Ty HEOPTAHHUYECKUMU BEIIECTBAMU C
MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUHU 10
Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBY PEarupyromrx BEIIECTB, TEMJIOBOMY
ety peakiuu, N3BMEHEHUIO CTENEHeH OKUCIICHUS AJIEMEHTOB, 00pPaTUMOCTH
peakiuy, y4acTUIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHUS PEAKIIMN PA3IUYHBIX THIIOB,
MIOJIHBIE ¥ COKpAIEHHBIC YpaBHEHHUS PEaKIUii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKIHUU UAYT A0 KOHLA;



c(OpMUPOBAHHOCTHh YMEHHM MPOBOJUTH PEAKLIMH, OATBEPKAAIOIINE
KA4E€CTBEHHBIN COCTAB PA3JIMYHbIX HEOPTaHWUYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATH CYITHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEACTBOM COCTABIICHUSI DJICKTPOHHOTO OajlaHca
ATUX PEaKIUN;

c(hOpMHUPOBAHHOCTh YMEHHH OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
pEeaKIUK OT PA3IMYHBIX (DAKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3zaeicteus (npuniun Jle llarense);

c(OpMHPOBAHHOCTh YMEHHUI XapaKT€pU30BATh XUMUYECKHUE MTPOLIECCHI, JIEIKAILUE
B OCHOBE MPOMBIIIJIEHHOTO TIOJYYE€HHS CEPHOM KUCIOTHI, aMMHUAKa, a TaKkKe
c(OpMHUPOBAHHOCTh MPEICTABICHUN 00 OOIIMX HAYUHBIX PUHIUIIAX U
HKOJIOTHYECKUX MPOOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIYUCICHUS C UCTIOIB30BAHUEM MTOHATHS
«MaccoBasi 101 BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHUH Ta30B MPU
XUMHUYECKUX PEAKIINIX, MaCChl BEIIECTBA WM 00bEMA ra30B 1O U3BECTHOMY
KOJIMYECTBY BEIECTBA, MacCe WM 00BEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3P eKTa peaKInu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTb YMEHHI COOJII0IaTh MpaBUia MOJIb30BAHUS XUMUYECKON
MOCYJI0i 1 TabopaTOPHBIM 000PYIOBAHUEM, a TAKKE MPABUIIA OOpAIEHUS C
BEIIIECTBAMU B COOTBETCTBUHU C MHCTPYKIIUSMU IO BBIMOTHEHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH MJIaHUPOBATH U BBIMIOIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3yIokKEHUE EPOKCHIa BOJOPOAA B IPUCYTCTBUU KAaTaIu3aTopa,
OIIPENIEIICHUE CPEMBI PACTBOPOB BELIECTB € IOMOLIbIO YHUBEPCAIBHOIO
WHIMKATOPA, BIUSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKIIUH,
peakluu HOHHOTO OOMEHa, KaueCTBEHHbBIE PEAKLMU Ha CyJib(]ar-, kapOOHAT- U
XJIOPH/I-aHUOHBI, HA KATHOH aMMOHMUS, PEILIEHNE HKCIIEPUMEHTAIbHBIX 33/1a4 110
teMaM «MeTamb» u «HemeTanibny) B COOTBETCTBUU C MPAaBUIIAMHU TEXHUKH
0€3011acHOCTH IIPHU 0OpAIEHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYAOBAHUEM,
IPEJCTaBIISITh PE3YJIbTAThl XUMHUUECKOI0 SKCIIEPUMEHTA B (POpMe 3aIlucu
YPaBHEHUI COOTBETCTBYIOIMX peakUuil 1 (OpMYJIUPOBATh BBIBOIbI HA OCHOBE
ATUX PE3YJbTATOB;



c(hOpMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHATU3UPOBATh XUMUYECKYIO
uH(GOpPMAIIUIO, TIOTYYaeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEJCTBa MACCOBOM
KOMMYHUKaluu, MaTepHeT u Apyrux);

c(hOpMUPOBAHHOCTb YMEHMI COOJIIOIATh MPaBUIa IKOJIOTUUECKU
1esecoo0pa3HOro MOBEICHUS B OBITY U TPYIOBOM JIEATEIIBHOCTH B IESAX
COXpaHEHHMS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOJTHON Cpe/ibl, 0CO3HABATH
OIMMACHOCTb BO3JICUCTBHSI HA KUBBIE OPTraHU3MbI OMPE/ICIEHHBIX BELIECTB, TOHUMAs
cmbica nokasarens [1/IK, mosicHaTh Ha mpumepax crocoObl YMEHbIIICHUS U
MPEIOTBPAIICHHUS UX BPETHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

JJIA 06yan01unxc;[ C OTpaHUYCHHBIMH BO3MOKHOCTAMMU 300POBbA. YMCHHC
IMPUMCHATH 3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOAAaX IMO3HAHUS BCIICCTB U
XUMHNYCCKHUX ﬂBHCHHﬁ;

JUIS CIETBIX U CIIA00BUASIINX 00YYarOIIMXCS: YMEHNUE UCIIOIb30BaTh PEIbEPHO-
TOYEUHYI0 cucTeMy o0o3HaueHul JI. bpaiins Ay 3anucu XumMudeckux (Gpopmyi.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos DJEeKTPOHHBIE
No 11/ HaumenoBanue pa3nenoB u TeM (tudpoBeIe)
°o i/
POrPaMMbI Bcero Koutponbhbie | IIpakTHYECKUE | oGpasoBaternbHbie
paboTHI paboTHI pecypesl

Paznen 1. TeopeTnueckre OCHOBBI OPraHMYECKON XUMUHU

[IpenmeT opraHuYeCcKON XUMHH.
1.1 Teopust CTpOCHHUS OPraHUYECKUX 3
coequnennii A. M. bytieposa

Hroro no pazneny 3

Paznen 2. YrneBoaopoabl

21 [TpenenbHbIE YIIIEBOAOPOIBI — )
' aJIKaHbI

29 HenpenenbHbie yrieBoAOPOIbL: 6 1
' AJIKEHBI, AJIKAJUCHBI, AJIKUHbI

2.3 ApoMaTnyecKue yrieBoI0pO bl 2

2.4 [TpupoiHbIE HCTOUHUKU 3 1




YTJIEBOJIOPOOB M UX NepepadboTKa

Uroro no pazneny 13

Paznen 3. Kucnopoacoaeprxaiire OpraHM4eCcKUe COEANHEHUS

3.1 Cnuptel. @eHon 3

Anpnerunsl. KapOOHOBBIE KHUCITOTHI.

3.2 7
CrnosxHble 2QUpbl

33 VrieBoabl 3

Uroro no pazneny 13

Paznen 4. A3oTcoaepxanye OpraHu4eCKue COeAUHECHUS

4.1 AMUHBI. AMUHOKHUCIIOTHI. beku 3

Wroro no pazneny 3

Paznien 5. BeICOKOMONIEKYJISIDHBIE COCUHEHUS

5.1 [Inmactmaccsl. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB IIO

I[TPOI'PAMME 34




11 KIIACC

KonnuectBo yacos DJNIeKTPOHHBIC
No 1/ HaumeHnoBaHue pa3iesioB U TEM (udpoBbIe)
° 11/TI
POTPaMMbI Bcero Koutponbueie | [IpakTuiecKue | oGpasoparensHbie
paboTHI paboThI pecypehl
Paznen 1. Teoperndyeckre OCHOBBI XUMHUU
Crpoenue aroMoB. [lepuoanueckuit
1 3akoH u [lepuoanueckas cucrema 3
' XUMHYECKUX daemenTos /1. 1.
MenaeneeBa
19 Crpoenue BemecTBa. MHOT0O0Opasue 4
' BEILECTB
1.3 XUMHUUYECKHUE PeaKIuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckass xumus
2.1 MeTasbr 6 1
2.2 Hemertannst 9 1 1
73 CBs13b HEOPTraHUYECKUX U )

OpraHNMYCCKHUX BCIICCTB




Hroro no pazneny

17

Paznen 3. XumMus v )Ku3Hb

3.1 XUMUA U )KU3HDb 4
Hroro o pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME




ITIOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KonnuecTBO YacoB

KoutponbHbIE
Bcero P
paboThI

IIpakTrnueckue
paboTHhI

DONEeKTPOHHbIE
1 poBbIe
o0pa30oBaTeIbHBI
€ pecypchl

[Ipenqmer opraHM4eCcCKON XUMUH, €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHHE

Teopust CTpOCHHSI OPraHUYECKUX
coequnenn A. M. bytiieposa, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBienue o knaccupukanuu
opraHuveckux BemiectB. HomeHnkmnarypa
(cucremarnueckasi) U TpUBUAJIbHBIE
Ha3BaHUsS OPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUH PSIJT

MeTtaH 1 3TaH — OPOCTEUIITNE
MPECTABUTEIIN AJIKAHOB




AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTWIIEH U NPOIUAJIEH — NPOCTEUILINE
IIPEACTABUTEIIN AJIKEHOB

[TpakTnueckas padora Ne 1.
«ITomy4yenue sTunEHa U U3y4YEHHE €TO
CBOWCTB»

Ankaauensl. bytaauen-1,3 u
MeTunoyTtaauen-1,3. Ilonyuenune
CUHTETUYECKOTO KayuyyKa U PE3UHBI

10

ANKHHEBIL: COCTaB ¥ 0OCOOCHHOCTH
CTPOCHUS, TOMOJIOTUUECKUI PSI/I.
ALleTWIEH — IPOCTENIINI
MpeACTaBUTEIb AIKUHOB

11

Bpruucnenus no ypaBHEHUIO
XMMHUYECKOUN peakiuu

12

ApeHbl: 0eH3011 U TOTy0d. TOKCHYHOCTh
apeHOB

13

['eHeTnueckas CBsA3b YIiIeBOAOPOIAOB,
MIPUHAJICIKAIMX K PA3JIMYHBIM KJIaCCaM

14

[TpupoaHbie HCTOYHUKHU
YIJIEBOJIOPOJIOB: MPUPOIHBIN ra3 u




NOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ epepaboTKU

IIpupoaHbIe HCTOUHUKH
YIJIEBOAOPOIOB: IIPUPOAHBIN a3 U

15
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
POJYKTHI €€ repepaboTKu

16 KontponbHas paboTa mo pazzaeny
«YTIeBoA0OPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHoJ. BogopoaHast cBsi3b

13 MHOroaTtoMHbIE€ CITAPTHI:
TWJICHIJIMKOJIb U TIULEPUH
@DeHOoI: CTPOCHHUE MOJIEKYJIBI,

19 (u3HYecKre 1 XUMUYECKHE CBOWCTBA,
IPUMEHEHUE

20 Anbaeruabl: GopManIbaeTua U
aleTaibIerua. ALETOH
OOHOOCHOBHBIE MPEIEIbHbBIC

21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
yKCyCHast

22

[TpakTuueckas padora Ne 2. «CBolicTBa




pacTBOpa YKCYCHOU KHUCIOTBI»

23

CreapuHOBas ¥ OJIEMHOBAsI KUCIIOTHI,
KaK MPEeJICTABUTENN BBICIINX
KapOOHOBBIX KUCJIOT

24

MpbLia Kak COJId BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JEHUCTBUE

25

CrnosxHble 3pUpbl KAK TPOU3BOIHBIE
KapOOHOBBIX KUCHOT. ['uaponus
CJIOKHBIX 3(hUpPOB

26

XKupsl: TuIpOIN3, MPUMEHEHHE,
OHosornYecKas poiib KUPOB

27

VYTeBobl: cocTaB, KiIacCU(PUKAIIUS.
Baxwuelime npeacTaBuTeIn: TIIF0K03a,
bpykTo3a, caxapos3a

28

Kpaxman u 1iemntono3a Kak IpupoIHbIC
MOJIUMEPBI

29

KontponbsHas paboTa mo pazaeiny
«Kucnopoacoaepxamnye oOpraHu4eCKue
coeauHeHus»/ Beepoccuiickas
poBepoYHas pabora

30

OO11as xapakTepUCTHKA




a30TCOJIEPKAIINX OPraHUYECKUX
coeauHeHuii / Becepoccutickas
poBepoyHas pabora

31

AMUHBI: METHJIAMUH ¥ aHWJINH

32

AMMWHOKHUCIIOTHI KaKk aMm(OTEpHBIE
OPTraHUYECKUE COCTMHEHUS, X

onosiornyeckoe 3Hauenue. [lentuaml.

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS

33

OCHOBHBIE TOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUIN

34

OCHOBHBIE METO/IBI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.
[I;mactmaccsl, Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO HACOB I10
I[TPOI PAMME

34




11 KIIACC

No
/11

Tema ypoka

KomnuuecTtBO yacon

KonTpoabpHBIE
Bcero P
paboThI

[IpakTnueckue
paboThI

DNEeKTPOHHbIE
U poBkIC
o0Opa3oBaTeIbHbI
€ pecypcsl

XUMHUYECKHAH DIIEMEHT. ATOM.
DnekTpoHHast KOH(GUTYpaIUs aTOMOB

[lepunoauueckuii 3aK0H U
[lepuonnueckas cucteMa XMMHYECKUX
anemeHToB [l. 1. MeHaeneeBa, X CBI3b
C COBPEMEHHOW TEOPHUEN CTPOCHHUS
aTOMOB

3aKOHOMEPHOCTHU U3MEHEHHUS CBOMCTB
XAMHUYECKHUX 3JIEMEHTOB U UX
COEIMHEHUH T10 TPYNIIaM U IEPUOJIAM.
3HaYEHHE NEPUOJUYECKOTO 3aKOHA U
CUCTEMBI XMMHUYECKHUX dJIEMEHTOB J[.1.
MenzeneeBa B pa3BUTUU HAYKHU

Ctpoenue BeniecTBa. XUMUYECKas CBSA3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BonopoiHas cBs3b




BanenTHOCTb.
DIIEKTPOOTPULIATEILHOCTh. CTENEeHb
OKHCJICHUs. BemecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

ITonsTue o AUCIICPCHBIX CUCTEMAX.
HctunHbie u KOJUIONAHBIC PAaCTBOPHI.
Macconas A0JI1 BCIICCTBA B paCTBOPEC

Knaccudukanus u HomeHkIaTypa
HEOPraHMYECKUX COCTUHEHU.
['eneTnueckas CBsi3b HEOPraHMYECKUX
BEIIIECTB, PA3IMYHBIX KJIACCOB

Kiaccuduxanuys XuMrU4eCKUX peakivii B
HEOPTaHUYECKOU U OPTaHUYECKOMN
XUMHUHU. 3aKOH COXPAHEHUS MACCHI
BEILIECTB; 3aKOH COXPaHEHUS U
IIPEBPAILECHUS SHEPTUU TP XUMUYECKUX
peaKumsax

Cxkopoctsb peakiuu. ObpaTtumbie
peakuuu. XUMHUYECKOE PABHOBECUE

10

[TpakTudeckas padora Ne 1. « Bnusiaue
paznUYHBIX (PAaKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKIINN»




11

DIEKTPOTUTUYECKAS TUCCOITHAIIHSL.
[TonsiTHE O BOJOPOTHOM TOKAa3aTesne
(pH) pactBopa. Peakiiuu noOHHOTO
obOMmeHa. ['uaponu3 opraHMYecKux
HEOPraHUYECKUX BEIIECTB

12

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC
peakuuu. [Tonsitue 00 snexTponauze
pacIuiaBoB ¥ pacTBOPOB COJIEH

13

KoHntposnbHas pabota 1o pazzaeny
«TeopeTnueckue OCHOBBI XUMHUI

14

MeTaJ'IJ'IBI, HX ITOJOXCHHUEC B

HGpHO)IH‘ICCKOﬁ CHUCTEMC XUMHNUYCCKHUX

aneMeHToB [[. . MeHnpaeneeBa u

OCOOCHHOCTH CTPOCHUS aTOMOB. O6HII/I€

¢dbu3nuecKre CBOMCTBA METAIIIOB

15

CruaBbl METAJIJIOB. 9H€KTpOXHMH‘ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJIJIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METaJIJIOB (HATpUH, Kaui, KaJIbIUH,

MarHui, aJlOMUHUN) U UX COCAMHEHUN

17

XUMHYECKHUE CBOMCTBA XpOMa, MEIU U
UX COCJIMHECHUU




XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U

18
UX COCTMHEHUN
[Ipaktuueckas pabora Ne 2. "Pemenue

19 AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Metaiub»"
Hewmetamnbl, ux nogoxxeHue B

20 [Tepuoauyeckoii cucteMe XUMUYECKUX
aneMeHToB J[. . MeHnpaeneeBa u
O0COOEHHOCTH CTPOECHHS aTOMOB
Du3nveCcKrue CBOMCTBA HEMETAIIOB.

21 AJIOTpOIMS HEMETAJUIOB (Ha MpUMeEpe
KHCJIOpOJIa, cephl, hocdopa u yriaepoia)

2 XUMUYECKHE CBOIMCTBA raJOT€HOB, CEPhI
U UX COCIUHEHUN

3 XuUMHUYECKHE CBOICTBA a30Ta, pocdopa u
UX COeIUHECHUN

24 XUMHYECKHE CBOKMCTBA YIJIEPOA,
KPEMHHUS U UX COCTMHEHUN

75 [IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U
UX COeIUHECHUN

26

O000111eH1E U cCUCTEMATU3alUA 3HAHUNA




o teMe «HemeTranabl». BeruucieHus no
YPaBHCHUAM XUMHYCCKHUX pCaKLII/Iﬁ )41
TCPMOXHUMHUUCCKHUC paC‘{éTBI

27

[Ipaktuueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAIBHBIX 3aa4 110 TeEMe
"HemeTamibl"»

28

KontposnbHas paborta o remam
«Metamey 1 «Hemeramnen)

29

Heoprannueckue u opraHndyeckue
kucnotsl. Heopranmueckue u
OpraHU4eCcKrUe OCHOBAHUS

30

AM@oTepHbIe HEOPTaHUYECKHUE U
OpTraHUYECKUE COETUHEHHUS.
['eneTnueckas CBsI3b HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

31

Pomibs xuMuu B 00ecrieueHUN
AKOJIOTHYECKOM, SJHEPTeTHUECKOU 1
MUIIEBON 0€30MacHOCTH, Pa3BUTHH
MEIULITHBI

32

[IpeacraBnenust 00 00X HAYYHBIX
NPUHLHUIIAX TPOMBIIUICHHOTO MOJyYEHUs
Ba)XKHECHIIIMX BEIICCTB




33 UYenoBek B MUPE BEUIECTB U MATEPUAIIOB

34 XWUMHUS U 310POBbE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME

34




[TPOBEPAEMbIE TPEBOBAHIMA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KITACC

Kon
MIPOBEPSAEMOTO
pe3yiibTara

[IpoBepsiembie IpeAMETHBIEC PE3YIIHTATHl OCBOCHHSI OCHOBHOM
o0pa30BaTeIbLHOM MPOTPaMMBI CPETHEro 0011Iero 00pa3oBaHuUs

1

TeopeTnueckre OCHOBBI OPraHMYECKON XUMUU

1.1

ChopMHpOBaHHOCTH MPEACTABICHUN 0 XMMHUYECKOM
COCTaBJISIFOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU
XUMUU B TIO3HAHUU SBJICHUN IPUPOJIBI, B POPMUPOBAaHUHT
MBIIIJIEHUS U KYJIbTYPhI TUIHOCTH, €€ ()yHKIIMOHATHLHOM
rPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUS TPAKTUYECKUX
3a/1a4 ¥ SKOJIOTUYECKA 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO M IPUPOJHOMN Cpeae

1.2

Brnanenue cucteMoi XMMAYECKAX 3HAHHUM, KOTOPast BKIIFOYAET:
OCHOBOTOJIArarolire NoHsATus (MoJeKysa, BaJIEHTHOCTb,
ANEKTPOOTPULIATENBLHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BbEM, YIIIEpOIHbBIN
ckeJeT, QyHKIMOHAIbHAS TPyMIa, paJuKail, H30Mepus,
M30MEPHI, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YTII€BOIOPOIbI,
KHUCIIOPO- U a30TCOAEPIKAITUE COCTUHEHHUS, OMOIOTUYECKH
aKTHUBHBIE BelleCTBa (YTIEBObL, )KUPHI, OTTKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS XUMHYECKOTO
CTpPOEHHS opraHnyeckux Beuiects A.M. byTieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU,
(aKTOJIOTMYECKHE CBEJCHUS O CBOMCTBAX, COCTABE, OJIYYEHUHU
1 0€30MaCHOM MCTOJIb30BAHUM BaKHEUIIINX HEOPTAaHUUECKUX U
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU eI TEILHOCTH
YyeJoBeKa

1.3

ChopmMupoBaHHOCTh YMEHUH BBISIBIISATH XapaKTEPHBIC TPU3HAKH
MOHATUH, YCTAaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOLIME MOHATHUSA IIPU ONMCAHUU COCTaBa, CTPOCHUSA
Y NPEBPALIEHUN OPTaHUYECKUX COCIUHEHUN




1.4

c(hOpMUPOBAHHOCTb YMEHHI UCIOJIb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISl COCTABIJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOM, COKpaIIEHHOI) (OPMYJT OPraHMYECKUX BEIIESCTB
Y YPaBHEHUM XUMHUYECKUX PEAKIINI, U3rOTaBIMBATh MOJEIIH
MOJIEKYJI OPraHUYECKUX BEUIECTB ISl WIUTIOCTPALMUA UX
XMMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CdopmMupoBaHHOCTh YMEHUN yCTaHABIUBATH TPUHAIIECHKHOCTD
W3YYEHHBIX OPraHUYECKUX BEIIECTB I10 UX COCTABY U CTPOCHHUIO
K OIpeAenEHHOMY Kiaccy (Tpynie) CoeIMHEHUN
(YrJIeBoIOpObl, KHCIOPO U a30TCOAEPKALLNE COETUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), 1aBaTh UM Ha3BaHUS 110
cucrematuueckoil Homenknarype (IUPAC)

1.5

ChopmMupoBaHHOCTb YMEHUS OMPEICIATH BUBI XUMUYECKON
CBSI3U B OPTAaHUYECKUX COECAUHEHUSIX (OJUHAPHBIE U KPATHHIE)

1.6

ChopmMupoBaHHOCTb YMEHUS TPUMEHSTH: MOJIOKEHUS TEOPUU
CTpPOEHHS opraHnyeckux Bemects A.M. byTtieposa nis
OO0BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBA U
CTPOEHUS; 3aKOH COXPAHECHUSI MaCChl BEIIECTB

Yrieronopoasl. Kuciopoacoaepxaiiye u a30TcoiepKaiiue
OpraHUYEeCKUe COCIUHEHNSI. BBICOKOMOIEKYJISIPHBIC
COCUHCHUS

2.1

CdopmMupoBaHHOCTb YMEHUN TPUBOIUTH TPUBUAJTILHBIC
Ha3BaHUS OTJIEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH,
MIPOIUJIEH, alleTHIICH, YTUJICHTINKOJIb, TIIMIEPYH, (DEHOI,
dbopmanbaeru, aneTanbAeTul, MypaBbUHASI KUCIIOTa, YKCyCHAs
KHCIIOTa, OJICMHOBAs KUCIOTA, CTEAPUHOBAs KUCIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmani, HeJIr0J103a, TIUIUH)

2.2

CdopMHupOBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTAB,
cTpoeHue, GU3NIeCKrue M XUMUYECKHE CBOMCTBA THUITMYHBIX
MpeACTaBUTEIICH Pa3IMUHbBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTaH, TaH, ITUICH, MPOIMWIICH, alleTUIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH3051, METaHO, 3TAHOJ, YTUICHTJIUKOIb,
TIIMIEPUH, PEHOJ, alleTaIbACTHI, MypaBbUHAS U YKCYCHAasI
KHCJIOTHI, TJIF0K03a, KpaxmaJl, eJITI0JI03a, AMUHOYKCYCHAasI




KHCJI0TA)

2.3

CdopMHUpOBaAaHHOCTH YMEHUS WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXK/Iy TUIMIMYHBIMU MPEICTABUTENSIMH PAZTUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB YPABHCHUSIMU
COOTBETCTBYIOIIUX XMMUUYECKUX PEAKIINI C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYT

24

CpopMHUPOBAaHHOCTH YMEHUS XapaKTePU30BaTh HICTOUHUKHU
YTJIEBOJIOPOIHOTO ChIPbsl (HEPTh, IPUPOIHBIN Ta3, YTOJb),
CIOCOOBI UX MEPEPAOOTKHU U MPAKTUUECKOE PUMEHEHHE
MPOJYKTOB NIEPEpabOTKH

XUMUA U )KU3Hb. PacyéTnl

3.1

CdopmMupoBaHHOCTh YMEHUI BIAJETh CUCTEMOW 3HAHUI 00
OCHOBHBIX METOaX HAYYHOTO MMO3HAHUS, HCIIOIb3yEeMbIX B
XUMHH TIPU U3yYEHUH BEIIECTB U XUMUYECKUX SIBICHUHN
(HabnrofeHue, U3MEpPEHUe, IKCIIEPUMEHT, MOJICIIMPOBAHHE),
UCIOJIb30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS JUIsl IPUHSATHS
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CdopMHpOBaHHOCTh YMEHUN COOJTIOIATh MTPABUIIA MMOJIB30BaHUS
XUMHUYECKON MocyA0i 1 1ab0paTopHbIM 000pYI0BAHHUEM, A
TaKKe MpaBujia oOpalleHusl C BeleCTBaMU B COOTBETCTBHH C
WHCTPYKITUSIMU TIO BBIMOJIHEHUIO Ja00PATOPHBIX XUMUYECKUX
OIIBITOB

3.3

CdopMHupOBaHHOCTh YMEHUH TIJIAHUPOBATH U BBIMIOJIHATH
XUMUYECKUH IKCIIEPUMEHT (TIpeBpaIlieHUs OPTaHUIECKUX
BEIIIECTB MPU HArPEBAHUU, MTOJYYEHUE ITUJICHA U U3YYEHUE €TO
CBOMCTB, KAUYECTBEHHbBIC PEAKIIMM OPTaHMYECKUX BEILIECTB,
JeHaTypais 0eJIKOB IPU HarpeBaHWH, IIBETHHIC PEaKITUU
O€JIKOB) B COOTBETCTBUU C IIPaBUIIAMU TEXHUKHU O€30MIaCHOCTH
npu 00pallleHnu C BEIIEeCTBAMHU U JIaOOpaTOPHBIM
000py10BaHUEM; IPEJICTABIISTH PE3YJIbTAThl XUMHUECKOTO
AKCIEpUMEHTA B (POpMeE 3alUCH YPABHEHUN COOTBETCTBYIOIINX
peakiuii u (GopMyJIMPOBaTh BHIBOJIBI HA OCHOBE 3THX
pe3yJIbTaToB




3.4

CdopmMupoBaHHOCTh YMEHHUI MTPOBOIUTH BEIYUCIICHHUS 110
XUMHYECKUM ypaBHEHUSM (Macchl, 00béMa, KOJIMIeCTBa
MCXOHOTO BEIIECTBA UJIH MPOIYyKTa PEAKIIMU MO0 U3BECTHBIM
Macce, 00bEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIH
MIPOIYKTOB PEAKITUN)

3.5

ChopmMupoBaHHOCTh YMEHUN KPUTUUYECKU aHATTU3UPOBATH
XUMHUYECKYI0 HH(DOPMAIIUIO, TTOTYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeCTBAa MAaCCOBOM MH(popMaiuu, ceTb UHTepHeT

U Apyrue)

3.6

CdopmMupoBaHHOCTH YMEHHUN COOTIOIATh MPaBHIa
AKOJIOTHUYECKH 11e71eCO00pa3HOTO MOBEICHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 340POBBS
Y OKPYKaOIIEeH MPUPOTHON CpeJibl, 0CO3HABATH OIACHOCTh
BO3JCHCTBUS HA )KUBbIE OPTraHU3MBbI ONPEICIEHHBIX
OpraHMYECKUX BEILIECTB, MOHUMAas cMbIca nokasarens [1JIK
(mpenenbHO JOMYCTUMOM KOHLIEHTPALIMH), MOSACHAThH Ha
npuMepax cnocoObl YMEHBIIICHUS ¥ PEIOTBPAILICHUS UX
BPEIHOTO BO3JEHUCTBUS HA OPTaHU3M YEJIOBEKa

11 KITACC

Kon
IIPOBEPSAEMOTO
pe3ynbTara

[TpoBepsiemMbIe TIpeAMETHBIC PE3YIHTATHl OCBOCHHSI OCHOBHOM
o0pa3zoBaTeILHON TPOTrpaMMbl CPETHETO O0IIEro 00pa3oBaHUs

1

TCOpeTI/I‘-ICCKI/IG OCHOBBI XUMHUH

1.1

Brnanenue cucreMor XMMHUYECKUX 3HAHUU, KOTOPasi BKIIOYAET:
OCHOBOTIOJIAraoIIye MOHATUS (XUMUUYECKUH AJIEMEHT, aToOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTpOHHBIE OpOUTAIN
aTOMOB, HOH, MOJICKYJIa, BAJIECHTHOCTb,




AIEKTPOOTPUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM,
KpUCTAJTMYECKAS PEIIETKA, TUTTBI XUMUYECKUX PEaKITui
(OKHCITUTETLHO-BOCCTAHOBHUTEIIBHBIC, K30- U
SHIO0TEPMHUYECKHE, PEAKIIM HOHHOTO 0OMEHa), pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, AJECKTPOJIUTHIECKAS
JIMCCOLMAIINS, OKUCIIUTENh, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOUN peakuu, XUMUIECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUs SIECKTPOIUTUUECKON TUCCOLNAIIUH,
ITepnonnueckuii 3akon .M. MeHeneeBa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CAUMBOJIUYECKUH SI3bIK XUMUH,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTABE, MOJTYYEHUU
1 0€30IMMaCHOM HCIOJIb30BAHUH BAKHEUIIIUX HEOPTaHUUYECKUX
BEIIIECTB B OBITY U NMPAKTUYECKON JEATCIBHOCTH YeIOBeKa

1.2

CdopMupoBaHHOCTh YMEHUM BBISIBIISATH XapaKTEPHbIE TPU3HAKU
Y B3aMMOCBSI3b U3YUYEHHBIX IOHATUI, TPUMEHATH
COOTBETCTBYIOIIME MOHSITHUS IIPU ONTMCAHUH CTPOEHHUS U CBOMCTB
HEOPraHUYECKUX BEILECTB U UX IPEBPALICHUN; BBIABIATh
B3aMMOCBS3b XUMUYECKUX 3HAHUU C ITOHATUAMU U
IIPEACTABICHUAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

Bnanenue oCHOBHBIMU METOIaMH HAYYHOTO MO3HAHUS BELIECTB
Y XUMHUYECKUX BJICHUN (HAOII0AeHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE)

1.4

CdopMUpOBaHHOCTh YMEHUN ONIPEACIISITh BAJIGHTHOCTD U
CTEIEHb OKUCJIEHUS XUMUUECKUX 3JIEMEHTOB B COCIUHEHHUSIX
Pa3IUYHOrO COCTaBa, BUJl XUMUYECKOU CBSI3M (KOBAJIEHTHAS,
MOHHAasA, METAININYECKas, BOJOPOAHAs) B COEUHEHUSIX, THII
KPUCTAINTMYECKOU PEIIETKN KOHKPETHOTO BELIECTBA (aTOMHas,
MOJIEKYJISIpHAsl, MIOHHAs, METAINTNYECKas )

1.5

CdopmMupoBaHHOCTh YMEHUN OMPENIETATH XapaKTep CpeIbl B
BOJIHBIX paCTBOpPaX HEOPTaHUYECKUX COEAUHEHUI

1.6

ChopMHupOBaHHOCTH YMEHUS KIACCUPHUITIPOBATH XUMUICCKHUE
PEaKIUH 10 PAa3INIHBIM MIPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BelecTB, TemIoBoMy 3D PeKTy peakiin,
M3MEHEHHIO CTENEHEH OKUCIICHHS DJIEMEHTOB, 00PaTUMOCTH




peaKIuy, y4acTHIO KaTaau3aTopa)

1.7

CpopMHUpOBaHHOCTH YMEHUN COCTABJISITh YPaBHEHUS PEaKIUid
Pa3IMYHBIX TUIIOB, IMOJHBIC U COKPAIIEHHBIC YPABHECHUS
peakIuii HOHHOTO 0OMEHA, YUUTHIBAsl YCJIOBUS, TPH KOTOPHIX
ATU PEAKLIHUH UAYT A0 KOHLIA

1.8

CdopMupoBaHHOCTh YMEHUI TPOBOJIUTH PEAKLIUH,
MOATBEPKAAIOIINE KAYECTBEHHBIA COCTAB Pa3JIMYHBIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM
WOHBI, IPUCYTCTBYIOIIYE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX
BEILECTB

1.9

CdopMupoBaHHOCTh YMEHUN PACKPBIBATH CYLUTHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUI ITOCPEACTBOM
COCTaBJICHMSI AJIEKTPOHHOTO OalaHca ATUX peaKLUi

1.10

CdpopMUpOBaHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOU PEaKIuu OT Pa3IUIHBIX (DAKTOPOB

1.11

CpopMupoBaHHOCTH YMEHUN OOBSICHATH XapaKTEP CMEIICHUS
XUMHUYECKOT0 paBHOBECHS B 3aBUCUMOCTH OT BHEITHETO
BoznericTBus (npunuuin Jle [laTensbe)

OO6m1ast 1 HeOpraHUYecKast XUMUS

2.1

ChopmHupoBaHHOCTH YMEHUN PACKPHIBATH CMBICI
Ilepnognueckoro 3akona /.M. MenneneeBa u
JE€MOHCTPUPOBATH €r0 CUCTEMATUZHPYIOLTYIO0, OOBSCHUTEIBHYIO
Y IPOTHOCTUYECKYIO PYHKIIUU

2.2

ChopmMupoBaHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE
CTPOEHHUE ATOMOB XMMHUYECKUX JIEMEHTOB |—4 nepronos
[Tepronnueckoil CUCTEMbl XUMUYECKUX 31eMeHTOB [[. 1.
MeHieneeBa, UCIIOJIb3Ys IOHSATHUSI «S-, P-, d-3JIEKTPOHHBIE
opOuTaNNy, «IHEPreTUUECKUE YPOBHN», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB
Y UX COCIMHEHUM Mo nepuoaaM u rpynmam Ilepuoanueckon
cucTeMbl XuMHYeckux 3emMeHToB (.M. Menneneera

2.3

CdopMUpOBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH)
00111Me XUMUYECKHNE CBOMCTBA HEOPTAHMUECKUX BEIIECTB




Pa3IMYHBIX KJIIACCOB, IIOATBECPKAATh CYIICCTBOBAHUC
TeHETUYECKOM CBS3U MCKAY HCOPTaHNYCCKHUMHU BCIICCTBAMU C
ITIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHNX XUMHNYCCKUX pCaKHI/IP'I
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CdopMUpOBaHHOCTH YMEHUN YCTAHABIMBATH MPUHAIIICKHOCTh
HEOPTraHMYECKUX BEIIECTB MO UX COCTaBY K ONMPE/ICIEHHOMY
KJaccy (Tpylrine) CoeTMHEeHHH (MPOCThIE BEIeCTBA — METAJUIbI U
HEMETaJIJIbI, OKCUIbI, OCHOBAHMS, KUCIIOThI, aM(OTEPHBIC
TUJPOKCHJIBI, COJIN)

2.5

CdopMupoBaHHOCTh YMEHHUN UCIIOIB30BATH XUMUYECKYIO
CUMBOJIMKY JIJISl COCTAaBJICHHsI (JOPMYJT BEILIECTB U YPaBHEHUHN
XUMHUYECKUX PEaKIINil, CHCTEMAaTHUECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHbIe HA3BAaHUS OT/IETBHBIX
HEOPraHUYECKUX BEIIECTB (YrapHbIil ra3, yriaeKUCIbIi ra3,
aMMHaK, rainéHasi U3BeCTbh, HeralléHasi U3BECTh, TUThEBAs COAa,
IIUPUT U IPYyTHUE)

2.6

ChopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH)
o0IMe XUMHYECKIE CBOMCTBA HEOPTAHUYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEXKIy HEOPTaHUYECKUMHU BEIIECTBAMHU C
MTOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUI

2.7

CdopmupoBaHHOCTh YMEHHUH TIIIAHUPOBATH U BHITIOJHSTH
XUMHUYECKUN IKCIIEPUMEHT (pa3ioKeHue IEPOKCHUIA BOIOPOaA
B IIPUCYTCTBUH KaTaJM3aToOpa, ONPEAeTICHIE CPEIbl PACTBOPOB
BEIIECTB C TTIOMOIIBIO YHUBEPCATHLHOTO UHANKATOPA, BIUSHUC
pa3TUYHBIX ()AaKTOPOB HA CKOPOCTh XUMHYECKOU PEaKIINH,
peakInu HOHHOTO OOMEHA, KaueCTBEHHBIC PEAKIIUU Ha
cysbdar-, KapOoHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHUSI,
peleHne SKCIePUMEHTANBHBIX 3a/1ad 10 TeMaM «MeTauib» U
«HeMeranbi») B COOTBETCTBHH C TIPABHJIAMHU TEXHUKU
0e30IacHOCTH TIPH OOPAIICHUHN C BEIIECTBAMH U JIAOOPATOPHBIM
000pyI0OBaHUEM; TIPEICTABIIATH PE3YIbTaThl XUMUYECKOTO
AKCIIEpUMEHTa B (hopMe 3arcu ypaBHEHUH COOTBETCTBYIOMINUX
peakuuii u GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX
pPE3yIbTaTOB

2.8

CdhopMHUpOBaHHOCTH YMEHUH COOIIOIATh MPABHIIA MTOJb30BAHUS




XUMUYECKOM MOoCy101 U 1abopaTOpHBIM 000pYI0BAaHUEM, a
TaK)Ke MpaBujia oOpalleHusl C BEIIeCTBAMHU B COOTBETCTBHUHU C
MHCTPYKIUSIMU TI0 BBIIOJHEHHIO JTA00PATOPHBIX XUMUYECKUX
OIIBITOB

2.9

ChopMupoBaHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYCCKUE
MIPOIIECCHI, JICXKAIIHUE B OCHOBE IPOMBIIIIICHHOTO TIOTyYeHUS
CEpHO KUCIIOTHI, aMMHaKa, a TaKKe CPOPMUPOBAHHOCTD
MPEICTaBICHU 00 OOIIMX HAYYHBIX MPUHIIUINAX U
HKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO MPOU3BO/ICTBA

XUMHUA U KW3Hb. PacuéTnl

3.1

CdopMupOBaHHOCTH MPEACTABICHUM 0 XUMUYECKOM
COCTaBJISIFOIIECH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU
XUMUH B IO3HAHUU SIBICHUN IPUPOBI, B HOPMUPOBAHUU
MBIIIJIEHUS U KYJIbTYpbI IUYHOCTH, €€ (DYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIIeHUs MPAKTUYECKUX 3a/1a4
Y DKOJIOTHYECKU 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J0POBBIO0 U IPUPOJTHOU CPETIEC

3.2

CdopMupoBaHHOCTH YMEHUM KPUTHICCKH aHATM3UPOBATH
XUMHUYECKYI0 HH(POpMAIIHIO, TTOTyYaeMy0 U3 pPa3HbIX
HMCTOYHMKOB (CpE/ICTBA MACCOBOM KOMMYHHUKAIIUH, CETh
HNuTtepHeT u npyrue)

3.3

CdopMupoBaHHOCTH YMEHUM COOIIOIATh IMPaBUIa
HKOJIOTHYECKH IEIECO00pa3HOT0 MOBEICHUS B OBITY U
TPYIOBOM IEATEILHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbSI
Y OKPY’KAIOIIEW NPUPOIHON CPEabI

3.4

Oco3HaBaTh OIACHOCTh BO3JICUCTBUSI HA KUBBIE OPTaHU3MBI
ONPEJICIIEHHBIX BEIIECTB, MOHMMAas cMbIc nokazarens [1/K,
MOSICHATH Ha IIpUMEpax CIocoObl yMEHBIIICHHS 1
MPEIOTBPALIECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M
YEeJI0BEKa

3.5

CdopmMupoBaHHOCTh YMEHHUN TTPOBOIUTH BHIYUCIICHHUS C
WCIOJIb30BAHUEM MOHATHS «MaccoBas J10J1s BEIECTBA B
pacTBope», OObEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX
peaKIMsX, MACChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY




KOJIMYECTBY BEILIECTBA, MACCE WM 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3 deKTa
peakiii Ha OCHOBE 3aKOHOB COXPAaHEHHUs MacChl BEIIECTB,
MIPEBPAILICHUS] U COXPAHEHUS SHEPTUH




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A
10 KITACC

Kon

[IpoBepsieMblii 3JIEMEHT COJIEPKAHUS

TeopeTnueckre OCHOBBI OPraHMYECKON XUMUU

1.1

[IpeaMeT opraHnYeCKON XUMHUU: €€ BOBHUKHOBEHUE, Pa3BUTHE U
3HAYEHHUE B ITOJYUYCHUH HOBBIX BELIECTB U MATEPUAJIOB. Teopus
CTPOEHHMS OpraHnyeckux coenuHenuit A.M. bytinepoBa, e€ OCHOBHbIE
MTOJI0KEHUS

1.2

CrpykrypHBIe (hOPMYJIBI OPraHUYECKUX BelecTB. [ 'omoorus,
n3oMepus. XMMUYECKAs CBSA3b B OPraHMYECKUX COCTUHECHUSIX —
OJIMHAPHBIC U KpaTHBIC CBsA3M. IIpeacTaBiaeHne o kiaccupukammm
OPraHUYECKUX BEILIECTB

1.3

HomenkiiaTypa opraHM4ecKuX COeAMHEHMM (CUCTeMaTUIeCcKas) U
TpUBHUAJIbHBIC HA3BAHMS BAXKHEUIIINX MPEICTAaBUTENICH KJIaCCOB
OpraHUYECKHUX BEIIECTB

YraeBonopoasl

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHUECKUH psajl. MeTaH u 3TaH —
MPOCTEUIITNE TIPEICTABUTENN ATKAHOB: (PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peaKkUyy 3aMELIECHUS U TOPEHUS), HAXO0XKICHUE B IPUPOJIE,
MOJIyYEHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psfl. DTUJIEH U TPONUIIEH
— IPOCTEHUIIINE MPEICTABUTETN AIKEHOB: (PU3HUUECKUE U XUMUYECKHE
CBOMCTBa (peaKkuuy TUAPUPOBAHUS, TAIIOTEHUPOBAHUS, TUIpaTallH,
OKHUCJICHUS U MOJMMEpPU3alU ), TOJIYUYEHUE U IPUMEHEHUE

2.3

Ankanuensl: 0ytanuen-1,3 u metunOyranaues-1,3: crpoeHue,
BOKHEUIITNE XUMHUECKHE CBOMCTBA (peaKIlus MOJTUMEPU3AIINHN).
[Tony4yeHre CUHTETUYECKOTO KaydyKa U PEe3UHbI

2.4

AJKHUHBI: COCTaB M OCOOEHHOCTU CTPOCHHUSI, TOMOJIOTUYECKUM PSII.
ALIETWIEH — NPOCTEHIINI TPEACTABUTEIb AIKHHOB: COCTaB, CTPOEHUE,
dbu3nUecKre ¥ XMMUYECKHE CBOMCTBA (peakluy THAPUPOBAHUS,




raJorcHupoOBaHusd, rTupaTaiiiu, I‘OpeHI/IH), IMOJIYYCHHUEC U IPUMCHCHHC

2.5

Apensl. benzoun: coctas, cTpoeHue, GU3NUECKUE U XUMUYECKHE
CBOICTBA (peaKIMy raJOreHUPOBAHUS U HUTPOBAHMS ), TOTyYEHUE U
npumeHenue. Toxyon: cocras, cTpoeHue, pU3nYecKue U XUMUYECKUE
CBOICTBA (peaKIMK raJOreHUPOBAHUS U HUTPOBAHMS ), TOTyYEHUE U
npuMeHeHue. TOKCHYHOCTh apeHOoB. [ eHeThueckas CBA3b MEXKIY
yTJI€BOIOPOAAMHU, IPUHAUIEKAIMMHU K Pa3INYHbIM KJlaccaM

2.6

IIpupoHbIe HCTOYHUKU YIIIeBOAOPOAOB. [IpUpOoIHbIN ra3 v MOy THBIE
HedTsaubIe Ta3el. HedTh u €€ npoucxoxaeHue. CrocoOsl nepepadoTKu
He(THU: MepEroHKa, KPEKUHT (TEPMUYECKUN, KaTaTUTUUECKUH ), TUPOJIH3.
[IpoxykThl nepepaboTKu HEPTH, UX IPUMEHEHUE B TPOMBIIIUICHHOCTH U
B ObITy. KaMeHHBIH yroyib U MPOIYKTHI €r0 epepadoTKu

KI/ICJIOpO,Z[CO,Z[ep}KaHII/IC OpPraHUYCCKHUC COCAUHCHUA

3.1

[IpenenbHbIE OTHOATOMHBIE CITUPTHI. METAHOM U 3TaHOJ: CTPOCHHUE,
bu3nyUecKre 1 XMMUYECKHE CBOMCTBA (PEaKIMK ¢ aKTUBHBIMU
MeTajllaMH, TaJIOr€HOBOJOPOAaMH, TOPEHUE), TPUMEHEHHE.
BonopoaHsie ¢Bs3U MexX1y MOJIEKYJIaMU CIUPTOB. JlelicTBHE MeTaHO 1A
Y 3TAHOJIa HAa OPraHU3M 4esioBeKa. MHOroaTOMHBIE CIIUPTHI.
OTUJIEHIIUKOJIb U MIULEPUH: CTPOCHUE, GPU3NYECKUE U XUMUYECKHE
CBOICTBA (B3aMMOJEHCTBUE CO IIETOYHBIMU METAINIAMHU, KaYE€CTBEHHAS
peakuys Ha MHOIOaTOMHBIE CIUPTHI). JIefiCTBUE HA OpraHU3M YEJIOBEKa.
[IpuMeHneHune rimneprHa U STUWICHTIIUKOIIA

3.2

deHo: CTPOSHHE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBRA.
Toxcuunocth (penona. [Ipumenenne GeHomna

3.3

AJpaerupl U KeTOHbI. DopMabIeTHI, alleTalbACTHI: CTPOCHNUE,
bu3nUecKre 1 XUMUYECKHE CBOMCTBA (PEaKIMi OKUCIICHUS U
BOCCTaHOBJICHHSI, KAYECTBEHHBIC PEAKIINH ), TTOJIYYCHHE 1 PUMEHECHUE

3.4

OaHOOCHOBHBIE MpeJeNbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHas U
YKCyCHAasi KUCIIOTBI: CTPOCHHE, (PU3NYECKre U XUMUYECKUE CBOMCTBA
(cBoiicTBa, OOIIME JIJIS KJIacca KUCIIOT, peakius dTepruduKaiium),
noJiy4eHue u npuMenenne. CTeapuHoBas U OJICMHOBASI KUCJIOTHI KaK
MIPEICTaBUTEIIN BBICIINX KapOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIIIHX
KapOOHOBBIX KUCJIOT, UX MOOIIEE JCHCTBHE




3.5

CnoxHbie 2GUpPhI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [IpuMenenue Kupos.
buonoruueckas posib 5KUPOB

3.6

YrieBoasl: cocTaB, Kiaccuukaius yrieBojioB (MOHO-, IU- U

noyicaxapuibl). ['0K03a — mpoCcTeHIMii MOHOCaXapu1: 0OCOOEHHOCTH
CTPOCHHMS MOJICKYJIbI, (PU3NUECKHEe U XUMUUYECKUE CBOMCTBA
(B3ammoseiictBue ¢ ruapokcuaom meau(Il), okucinenne aMMuaqHBIM

pactBopoM okcuja cepedpa(l), BocctaHoBIEHHE, OPOKEHUE TIIFOKO3bI),

HaXOXJCHUE B IPUPOJIC, IPUMEHEHNE, OMOJIOTHYECKas POJIb.
®otocuHTre3. PpyKTO3a KaK U30MEP IIIIOKO3bl. Kpaxman u uesnroiosa
KaK MpUpoiHbIe oauMepbl. CTpoeHUE KpaxMalia U HEeJUTI0I03bI.
du3nyuecKrue U XMMUUYECKUE CBOMCTBA KpaxMasa (TUAPOIU3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM)

A30TcojiepKalliie OpraHMYeCKUe COSTMHEHUS

4.1

AMHWHOKHCIIOTHI Kak aM(OTEepHbIEC OpraHUYeCKUE COCTMHEHHS.
du3nYeCcKrue U XUMUYECKHE CBONCTBA aMMHOKHCIIOT (Ha IpUMeEpe
IMIKMHA). brojgornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTuas

4.2

benku kak mpupoaHbIE BBICOKOMOJIEKYJIAPHBIE coeAuHeHus. [lepBuyHasl,
BTOpPHUYHASA U TPETHYHAS CTPYKTypa OeKoB. XUMUYECKHE CBONCTBA
OEJIKOB: TUAPOIIN3, AeHATYpaIisl, KaueCTBEHHbIE PEAKIIUU Ha OCIKH

BBICOKOMOJIGKYJBIPHBIG COCIUHCHU

5.1

OcHOBHBIE TTOHITHS XUMUH BBICOKOMOJICKYJISIPHBIX COCﬂHHCHHﬁZ
MOHOMCP, NOJINUMCP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPU3AllNH,
CpCAHAA MOJICKYJIIPpHAsA Macca. OcHOBHBIC MCTOJAbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHHﬁ — IMOJIMMCPpU3alusd U
ITOJIMKOHACHCAII U

5.2

DKCIEpUMEHTAIbHBIE METO/IBI U3YUEHHUSI BEIECTB M MX MPEBPAILICHUIA:
O3HAaKOMJIEHHE C 00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4dyKoB. [lolydeHre CHHTETUYECKOTO KayuyyKa U Pe3UHBI

11 KITACC

Kon

[IpoBepsieMblii 3JIEMEHT COJIEPKAHUS




TeopeTnueckre OCHOBBI XUMUU

1.1

XHUMHUYECKHM 3JIeMEHT. ATOM. S1po aTtoMa, U30TOMbI. DJIEKTPOHHAS
000J104Ka. DHEPreTUUECKUe YPOBHU, MOYPOBHU. ATOMHBIE OpOUTaIH,
s-, p-, d-anemenTbl. OCOOCHHOCTH paclpeeeHHs JIEKTPOHOB 110
OpOUTANISIM B aTOMAaX 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOOB.
DneKTpOHHas! KOHPUTYpaLys aTOMOB

1.2

[Tepuoanueckuii 3akoH U [lepruoanyeckas cucteMa XUuMHUYECKHUX
sanemenToB [[.1. MenneneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U
[Tepnognueckout cucteMbl XuMHu4eckux 3iemeHToB .M. Menaeneesa ¢
COBPEMEHHOM TEOPUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U
CJIO’KHBIX BEIIECTB I10 TPyNIaM U IepuojaM. 3Ha4eHUe
MEPUOANYECKOT0 3aKOHA B Pa3BUTHUU HAYKHU

1.3

CrpoeHue BemecTBa. XUMHUYECKasl CBSA3b. BUIBI XUMUYECKOW CBSI3U
(xoBaJICHTHAs! HETMOJISIPHAS U TIOJISIpHAs, MOHHASI, METAJITMYECKas ).
Honbl: KaTHOHBI M aHUOHBI. MeXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM
XUMUYECKOH CBsI3M (OOMEHHBIN U TOHOPHO-AaKIIENTOPHEIN). Bomopoanas
CBSI3b

1.4

BasieHTHOCTB. DAEKTpOOTpULIATENBHOCTh. CTENEHb OKUCIICHHS

1.5

BemiecTBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH
MIOCTOSTHCTBA COCTABa BEIIECTBA. THUIbI KPUCTATUIMYECKUX PEMIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMUECKOMN PEIIETKU.
[ToHsTHE O MUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE
pacTtBOpbL. MaccoBas 10 BELIECTBA B PACTBOPE

1.6

Knaccuduxanus neopranndeckux coenuuenuii. Homenknartypa
HEOPraHMYECKUX BEILECTB

1.7

Xumnueckas peakiusi. Knaccudukaims XuMHUECKUX peakiivii B
HEOPraHUYECKON U OPraHUYECKON XUMUU. 3aKOH COXPAHEHUSI MACChI
BEILIECTB, 3aKOH COXPAHEHHUS U IIPEBPAILECHUS SHEPTUU ITPU XUMUYECKUX
peaKumsax

1.8

CKOpOoCTh peakiinu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PaKTOPOB

1.9

OO6paTtumeble peaknu. XuMU4YecKoe paBHoBecre. DaKkTOpbl, BIUSIONINE




Ha COCTOSAHME XUMHUUYECKOTO paBHOBecus. [Ipunuun Jle [Hlarense

1.10

DnekTponautuyeckas guccornuanus. CUabHbIE U C1a0ble SJIEKTPOTUTHI.
Cpena BOJIHBIX pacTBOPOB BEIIECTB: KUCTIas, HEUTpaabHasl, eT0YHasl.
Peakiinu nonHoro ooMeHa

1.11

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pc€akunu

Heoprannueckas xumus

2.1

Hemeramnel. [lonoxenune HemeTasmnoB B [lepuoaudeckoit cucreme
xuMuueckux 35emeHToB JI.1. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS
aToMoB. du3nyeckre CBOMCTBA HEMETAIIOB. AJUIOTPOIHS HEMETAJIIIOB
(Ha mpuMepe Kucaopoaa, cepsl, hochopa u yrieposa)

2.2

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX HEMETAIIJIOB (TaJIOT€HOB, CEPBIL,
a3oTa, pocdopa, yriepoaa u KpeMHHS) U UX COCTMHEHUN (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAMHEHUN ).
[IprumeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COEAUHECHUH
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Mertannel. [losoxxenne merauioB B [lepuoanueckoi cucreme
xuMuueckux 3nemMeHToB .M. MenneneeBa. OCOOCHHOCTH CTPOSHUS
AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. O0mme pusnyeckue
cBoMcTBa MeTaLIOB. CIIIaBbl METAJIIOB. DJIEKTPOXUMHAYECKUHN DAL
HaIpsHKEHUM METAJUIOB

24

XUMUYECKHE CBOMCTBA BaXKHEHUIIIUX METAJUIOB (HATPUil, KalIui,
KaJIbIIMI, MarHui, aTIOMUHUHN, IIUHK, XPOM, JKEJI€30, MEb) U UX
coenuHeHni. O0mume cnocoObl NoMyYeHHsl MeTaIIoB. [IpuMenenue
METAJIJIOB B OBITY U TEXHUKE

2.5

['eneTnueckas CBA3b HCOPIraHN4YCCKUX BCUICCTB, IIPUHAJIC)KAINX K
Ppa3siIMIHbIM KJIaCCaM

XUMHUS U )KU3HD

3.1

Ponp xumuun B o6ecrieueHnH 3K0JIOTHISCKON, YHEPIeTHICCKON 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MEIUIIMHEIL. [IoHATHE O HayYHBIX
METOJaxX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI

3.2

HpeI[CTaBJ'ICHI/ISI 00 O6IHI/IX HAaYYHBIX IIPUHIOUIIAX ITPOMBIIIJICHHOI'O
IMOJTYUCHUA BAYKHEUIIIMX BCHICCTB. Yenosek B MHUPC BCIICCTB U




MaTePHAJIOB: BAXKHEHUIIINE CTPOUTEIBHBIC MaTePUAIbI,
KOHCTPYKIITMOHHBIE MaTepPUAIIbI, KPACKH, CTEKJIO0, KEPAMHKa, MaTePHAIIBI
JUTS DIIEKTPOHUKH, HAHOMATEepUabl, OPraHUIECKUEe U MUHEPATbHBIC
yaoOpeHus

3.3

XUMuUs 1 300POBLEC YCTIOBCKA: ITPpaBHJIa NCIIOJIb30BaAHUS JICKAPCTBCHHBIX
[pcriapaToB, MpaBriia 0e301acCHOTO MCITOJIb30BaHUS IMpCIiapaToB
OBITOBOM XMMMU B HOBCCI[HCBHOﬁ KHN3HHU




