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Pabouast nporpamma

1o yueOHOMY npeamery «Xumusp»(0a30Bblil YPOBEHb)



I'po3nwrii - 2023

Pa0ouas nporpamMmma no yue6Homy npeamery «XuMusp» (0a30Bblil YPOBEHB).

PabGouass mporpamma mo yueOHOMY MpeaMery «Xumus» (0a30BbIH YPOBEHD)
(npenmMetHas o0nacTh « ECTeCTBEHHO-HAYUYHBIE IPEAMETHI») (Jajiee COOTBETCTBEHHO —
nporpamMma Mo XMMHH, XUMUS) BKIIOYAET MOSICHUTENbHYIO 3aIlUCKY, COJEep)KaHHe
oOy4eHusl, MIIaHUPyEeMbIe PE3YJIbTaThl OCBOCHHS MPOrPaMMBbl IO XUMHUHU.

[TosicuutenpHas 3amucka OTpa)kaeT OOIIMe HENH U 3a/la4ll U3YYCHHUS XUMHH,
XapaKTEPUCTUKY MCUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YyUEHHUIO 00y4arolUMMHUCH,
MECTO B CTPYKTYpE Y4eOHOro IlaHa, a TakKe MOAXOAbl K OTOOPY COAEp)KaHUS, K
ONPENCICHUIO IUIAaHUPYEMBIX pE3yJbTaTOB M K CTIPYKType TEMaTH4YECKOIO
IUTAHUPOBAHMSI.

CopepxaHue OOy4YeHHUSI PACKPBIBAET COAEpPKATEIbHBIE JIMHUU, KOTOPHIE
OpeIaraloTcs s 00513aTeNbHOI0 U3yUEHUsl B KaXKIOM KJIacCe Ha YPOBHE CPEIHETrO
00111er0 00pa3oBaHUs.

[InanupyemMble pe3ysnbTaTbl OCBOEHHUS MPOTrpaMMbl MO XHMHHM BKIIIOYAIOT
JMYHOCTHBIE, METANpPEAMETHbIE PE3yJbTaThl 32 BECh MEpPHOA OOyueHHUs Ha YPOBHE
cpeaHero o01ero 00pa3zoBaHusl, a TAKXKE MPEAMETHBIE IOCTHXKEHUS 00yUYaroIIerocs 3a
KaXXJIBIH T0JT 00yUCHHS.

IHosicHuTEIbHAA 3aNIHCKA.

[Iporpamma no XuMuu Ha ypoBHE CpeAHEro oduiero oopazoBanus paspadboTaHa
Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIIbHOM
nporpaMmbl cpeaHero oobuiero obOpaszoBanus, npeactaBieHHsix B PI'OC COO, ¢
yuétoM KoHuenuuu nmnpenogaBaHusi  ydyeOHOro  mpeamera  «XUMHS» B
oOpasoBarenbHbIX opranmu3aiusix Poccutickoit denepariim, peaau3yomux OCHOBHBIC
oOpa3oBarenbHble MPOrpaMMbl, U OCHOBHBIX MOJOXEHUU QenepanbHOl paboueit
IIPOrpamMMbl BOCIIUTAHHS.

OcCHOBY MOJX0/I0B K pa3paboTKe MPOTrpaMMbI IO XMMHUH, K OMIPEACIICHUI0 00IIen



CTpaTteruu o0ydeHusl, BOCIUTAHUS U Pa3BUTUS 00YyYarOUIMXCsl CPEACTBAMU YUEOHOTO
npeaMera «Xumus» st 10—11  knmaccoB Ha 0a30BOM  YpPOBHE COCTaBUJIU
koHuenrtyanbHbele mnoioxennas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHus, pe3yJbTaTOB OOyuYeHHUS U TpeOOBAaHUNH K YPOBHIO MOATOTOBKH
BBITTYCKHUKOB.

B cooTBeTcTBUM ¢ JaHHBIMU TOJOKEHUSIMHU MporpaMMa Mo XUMHUH (0a30BbIil
YPOBEHb) Ha YPOBHE CPEHETO O0IIEro 00pa30BaHuUs:

yCTaHaBIMBAeT 00s13aTebHOe (MHBAPHAHTHOE) TPEIMETHOE COJEpKAHUE,
OTpeeseT KOJTUYSCTBEHHBIE U KAUYECTBEHHBIC €r0 XapaKTePUCTUKH Ha KaXJIOM dTarle
M3YUYEHUS PEeIMETa, MPEayCMaTPUBACT IPUHITUIIBI CTPYKTYPHUPOBAHUSI COICPKAHUS U
pacmpeneneHus ero o KjaccaM, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;

JTa€T MPUMEPHOE pacipe/ielieHne YYEeOHbIX YacoB M0 TEMAaTHUYECKUM pasjiesiaMm,
PEKOMEHIyeT MPUMEPHYIO TIOCIC0BATEIFHOCTh U3YUCHHUS OTACIBHBIX TEM Kypca C
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH Y4EOHOTO Mpoiiecca,
BO3pPACTHBIX 0coOeHHOCTEHN oOyyatommxcst 10—11 knaccos;

Ta€T METOMWYECKYI0 MHTEPIPETAIMIO Ieel M3ydeHHs MpeaMeTa Ha YpPOBHE
COBPEMCHHBIX TPHOPUTETOB B CHCTEME cpeaHero oOlmero o0pa3oBaHWS,
coJiepKaTeIbHONW XapaKTePUCTUKH TUTAHUPYEMBIX Pe3yJbTaTOB OCBOSCHUS OCHOBHOM
oOpa3oBaTeIbHONM MPOrpaMMbl CpeaHEro oOImero oOpa3oBaHUs (JIMYHOCTHBIX,
METAINpPEeIMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIHLHOM
JEATETLHOCTH OO0YYaromerocss Mo OCBOCHHMIO coJepkaHus mpeamera. [lo Bcem
Ha3BaHHBIM TO3UIMSAM B MPOTpaMMe MO XHMHUU COOIIOJIEHA MPEEMCTBEHHOCTH C
dbenepanpHOl paboyeit mporpaMMoi OCHOBHOT'O 00IIIer0 00pa3oBaHus 10 XUMUH (115
8-9 kiaccoB 00pa3oBaTEIbHBIX OpraHU3annii, 0a30BbIA YPOBEHB).

[Iporpamma 1O XUMHH SIBISIETCS OPUEHTHPOM JUISI COCTaBIICHUS pabOunx
IIPOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEIIOKHUTH CBOM MOAXO0 K CTPYKTYPHUPOBAHUIO
U TOCTEAOBATEIIbHOCTH M3y4YeHUs Yy4eOHOTO Marepuasa, a TakKe CBOE BHJICHHE

OTHOCUTCIIbBHO BO3MOXKHOCTH BBI60pa BapHaTHBHOﬁ COCTaBJ'IHIOHleﬁ COACPKaHUA



npeaMeTa JOMOJHUTENBHO K 0053aTeNIbHOM (MHBAPUAHTHOM) YaCTH €r0 COJAEPKAHMS.

XUMHUYECKOE o0Opa3oBaHHUe, IIOJTy4aeMOoe BBIITYCKHUKaMU
o01ieo0pa3oBaTeIbHON  OpPraHu3allid, SBISETCS HEOTHEMJIEMOW YacThi0 HX
00pa30BaHHOCTH U CITYKHUT 3aBEPIIAIOIIMM 3TAIOM peau3allii Ha COOTBETCTBYIOIIEM
0a30BOM yPOBHE KJIIOUEBBIX [ICHHOCTEH, MPUCYIINX I[EJIOCTHON CUCTEME XUMHUECKOTO
oOpazoBanus. KirodyeBble IIEHHOCTH KacalOTCS IIO3HAHMSI 3aKOHOB IPHUPOJIBI,
(dbopMHUpOBaHKS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI YETOBEKA, a TAKKE SKOJIOTUYECKU
000CHOBaHHOTO OTHOLIEHUSI K CBOEMY 3/J0POBBIO M NMPUPOJHON cpene. Peanusyercs
XUMHUYECKoe 00pa3zoBaHuE 00y4YarOIIMXCsl HA YPOBHE CPEIHEro 001ero oopa3oBaHus
cpelcTBaMHu y4eOHOTO MpeaMmeTa «XUMUsS», COACPKAHUE U MOCTPOCHHE KOTOPOIO
OIpeieNIEHbI B IPOrpaMMe M0 XUMUU € YYETOM CHELUPUKN HAYKU XUMHH, €€ 3HAaUCHUS
B IIO3HAHUM MPUPOBI U B MATEPUAIBHOM JKU3HU OOILECTBA, a TAKXKE C YUYETOM OOLINX
LEJIC ¥ IPUHLUIIOB, XapAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
oOmero oopaszoBanus B Poccuiickoit @enepanuu.

[Ipu popmupoBaHumM copepkaHus NpeaMera «XUMHUS» YUYTEHbI CIEIYIOLIUE
MOJIOKEHUS O CTIeU(PUKE U 3HAUCHUU HAyKU XUMUHU.

XUMHUSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0co0ylo pojb B
CO3JJaHUU HOBOM 0a3bl MaTEpHAIBHOM KYJIbTYpPbl, BHOCUT CBOM BKJIal B (YOPMHUPOBAHUE
paloOHaIbHOIO HAYYHOTO MBIIIJICHUS, B CO3JaHHUE LEIOCTHOrO IMPEACTaBICHUs 00
OKpY’KaroIlleM MHUpPE Kak O €IMHCTBE MPUPOJbI U YelloBeKa, KOTopoe (HopMUpyeTcs B
XMMHAHA Ha OCHOBE IIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOLIErO0 MUpA,
OCO3HAHMs B3aUMOCBS3U MEXKY CTPOCHUEM BELIECTB, UX CBOMCTBAMU U BO3MOKHBIMU
00JaCTSIMU TPUMEHEHUS.

CoBpeMeHHass XUMHS Kak HayKa CO3HMJIATeNIbHAs, HayKa BBICOKUX TE€XHOJIOTHUN
HaIpaBJieHa Ha pelIeHue I00aJbHBIX MPOOJIEM YCTONYUBOIO Pa3BUTH YEIOBEUECTBA
— CBIPhEBOM, PHEPIeTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30MacHOCTH M OXPaHbI
310pOBbs. TE€CHO B3aMMOAECUCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKaMH, XMMUS CTaja

HEOTHhEMJIEMON YacTbl0 MUPOBOM KYJbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIIECIIHOTO



TpyJa U )KM3HU KaXKJ0r0 4jieHa OOLIECTBa.

B cootBercTBUM ¢ OOMMMH IENIMH W TPHUHIMIIAMUA CPEIHEro O0OIIero
oOpazoBanusi comepkanue mpeamera «Xumus» (10—11 kimaccel, 6a30BbI ypPOBEHb
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOJTOTOBKY
oOyyJaronmxcsi, HEOOXOJUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIIHOTO BKIIOYEHUS B KU3HB COIIMYMa, MPOJIOHKEHHS 00pa30BaHUs B pa3IMUHbIX
00J1acTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomMu  npeaMera  «XUMUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xuMus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAaHUU MO0 HEOPraHMYECKOW XUMHUM (C BKJIIOUYEHHMEM 3HAaHMM M3 OOIIed XUMHUH) U
opranudeckoil xumuu. POpMHUPOBAHHME HAaHHOW CUCTEMBbl 3HAHUMU IPU HU3YyYECHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3usl BEILIECTB
Ha OCHOBE OOILMX MOHATH, 3aKOHOB U TEOPUM XUMUH.

CrpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B IMporpamMMmMe IO XHMHM Ha OCHOBE
CUCTEMHOTI'0 MOJX0/a K U3YUYEHUIO yueOHOro MaTepuraia u 00ycaoBlIeHa HCTOPUUYECKU
000OCHOBaHHBIM Pa3BUTUEM 3HAHUI Ha ONPEIENEHHBIX TEOPETUUYECKUX YPOBHAX. B
Kypce OpraHMYeCKOW XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOU
TEOPHUH CTPOEHUS OPraHUYECKUX COEAMHEHMH, 8 TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX
M DJIEKTPOHHBIX NPEJCTABICHUNA O CTpOeHHH BemlecTB. CBeneHHsl 00 M3y4yaeMbIX B
Kypce BeIllecTBaX MAAarTCi B Pa3sBUTUM — OT YIVIEBOJOPOAOB [0 CJIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COEAUHEHUH. B Kypce opraHmueckol XMMHH MOIy4aroT
pa3BuTHe Cc()OPMUpPOBAHHBIE HA YPOBHE OCHOBHOTO o0OIIEero o0Opa3oBaHMS
NepBOHAYAJIbHbIE MPEJICTABICHUS O XHUMHYECKOM CBA3M, KIacCHU(PUKAIIMOHHBIX
NpHU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON
pEeaKInH.

B npenmere «Xumus» 0a30BOro ypoBHS pacCMaTpUBAETCS H3YUYCHHBIA Ha



YpPOBHE  OCHOBHOTO o0OIIero o0Opa3oBaHUs TEOPETUUYECKUW  Marepuanl W
(paKkTOIOTHYECKUE CBEICHNUS O BEIECTBAX U XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH,
B Kypce «OOmas u HeopraHMYecKas XUMHsD OOYyYaloUIUMCs MPeI0oCTaBISIECTCS
BO3MOXHOCTh OCO3HATh 3HAYEHUE MEPUOJUUECKOTO 3aKOHA C OOIIETEOPETUUECKUX U
METOJOJOTUYECKUAX TO3UINN, TIIy0Ke TOHATh UCTOPUUYECKOE M3MECHEHHE (yHKIIUN
ATOr0 3aKOHA — OT 0000IIAIONIEH 10 OOBSICHSIONIECH U TPOTHOZUPYIOMIEH.

Enunag cucrteMa 3HaHMI O BaKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAX W MPHUMEHCHHUHU, A TAKXKE O XUMHUYECKHX PEAKUUAX, WX CYIUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHus AomnoiHseTcs B Kypcax 10 u 11 kmaccoB anemeHTamu
COAEPKaHUS, UMEIOIIMMU KyJIbTYPOJIOTHUECKHUI U TPUKIAJHON XapaKkTep. DTU 3HAHUS
CIIOCOOCTBYIOT TTOHUMAHUIO B3aMMOCBSI3U XMUMHH C JIPYTUMU HAayKaMH, PACKPHIBAIOT
e€ poJib B TO3HABATEIHLHON U MPAKTUUECKON JIEATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHUS K IMPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTHUYECKUX
NPWIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JIUYHOCTHO 3HAYUMBIX MPoOJieMaxX, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIUBATh
uHpopMaIMi0 W NPUMEHATh €€ i1 TOMOJHEHWUs  3HAHUW,  PEIICHUS
MHTEJUIEKTYaJbHBIX U SKCIIEPUMEHTAIBHBIX UCCIEN0BATENbCKUX 3a1a4. Comepkanue
y4eOHOro mnpeamera «XHMHsS» JaHHOTO YPOBHS M3YyYEHHS OpPUEHTUPOBAHO Ha
dbopmupoBaHre y OOYYaIOIMIUXCS MHUPOBO33PEHUYECKON OCHOBBI MJisi TOHUMAaHUS
dunocodhckux wuaeH, TakMX Kak: MaTepuagbHOE EIMHCTBO HEOPTaHWYECKOTO U
OpraHU4eCcKOro MHpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHUEM,
II03HABAEMOCTh  IPUPOAHBIX  SIBJICHUW MYTEM OKCIEpUMEHTAa W  PELICHUs
IPOTUBOPEUUM MEXKJTy HOBBIMHU (akTaMuM W TEOPETUYECKUMHU MPEIINOChUIKAMH,
OCO3HaHUE POJIM XMMHHM B PEIICHUHU HKOJOTHYECKUX MpoOJeM, a Takxke mpoodiieM
cOepeKeHUs DHEPTrEeTUYECKUX PECYpPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHH U
MaTepuasoB.

B nmmane pemeHus 3agad BOCIIUTAHUSA, PAa3BUTHS W COLMAIM3ALMU

o6yt1a}om1/1xc;[ IMPUHATEBIC HpOFpaMMOﬁ o XMMHH IOAXOAbI K OIPCACICHUIO



colepKaHUsi M TOCTPOCHUS TMpeAMeTa MpeAyCMAaTpUBalOT (QOpMUpOBAHUE Y
00y4aromuxcsi yHUBEPCAIbHBIX YUEOHBIX IeHCTBUMN, UMEIONNX 0a30BOE 3HAYCHUE IS
pa3IMYHBIX BUJIOB JEATEIBHOCTH: PEIICHUS MPOoOieM, MOUCKa, aHaln3a U 00paboTKU
uHbopMaIui, HEOOXOAMMBIX JUIsi MPUOOpPETEHUs OIbITa MPAKTUYECKOH U
HCCIIE0BATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUU XUMHH.

B mnpaktuke mnpenopaBaHus XUMHUM Kak Ha YpOBHE OCHOBHOTO OOIIETo
o0pa3oBaHMsI TaK M Ha YpPOBHE CPEAHEro o0IIero oOpa3oBaHus, MPHU OIpeaesIeHUn
COZIEpKATEIbHOM XapaKTEPUCTUKM LEJIed M3y4eHUs NpeiIMeTa HalpaBlIEHUEM
HNEPBOCTENIEHHON 3HAYUMOCTU TPAJMLUUMOHHO MpPHU3HAETCS (OPMUPOBAHHUE OCHOB
XUMUYECKON HAyKH Kak OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIBbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOMYECKOM TOYKM 3PEHMS TaKOW IOAXOJ K OIPENCICHUIO LEJIeHd H3y4YeHUs
MpEeAMETA SIBJSIETCS BIIOJIHE OIPaBIAHHBIM.

['maBHBIMM LEISIMU U3YYEHUS ITpeIMeTa « XMMUS Ha YPOBHE CPEHETO 00ILEro
o0Opa3zoBaHus Ha 06a30BOM YPOBHE SIBJISIFOTCS:

dhopMUpPOBAHUE CUCTEMbI XUMHUYECKUX 3HAHUHN KaK BaXKHEUIIIEH COCTABIISIONICH
€CTECTBEHHO-HAYYHO! KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIKOUYEBBIE IOHITHS,
(yHIaMEHTAJIbHbIE 3aKOHBI U TEOPUHU XUMHUHU, OCBOEHUE SI3bIKa HAYKH, YCBOCHUE U
NOHMMaHUE CYUIHOCTH JOCTYIHBIX OOOOIIEHHWH MHPOBO33PEHUYECKOIO XapakTepa,
03HAaKOMJICHUE C UICTOPUEHN UX PAa3BUTHUS U CTAHOBIICHHUS,

(dbopMHpOBaHHE M Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJax IO3HAHUS
BEIIECTB M XHMHUYECKUX PEaKlIMi, HEOOXOIUMBIX Uil NPUOOpPETeHHs] YMEHUMH
OpUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMHUYECKUX SIBJICHUH, UMEIOLUIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCETHEBHOU JKU3HU;

pa3BUTHE YMEHUIN U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJIOIEHUEM U
OOBACHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOIIOJEHUEM TMpaBuyl 0€30MacCHOIrO
oOpalleHusI ¢ BEIESCTBAMM.

ConepxaTenbHas XapaKTepUCTHUKA IEJIe M 3aJad M3y4yeHus IpeaMera B



nporpaMMme Mo XMMHUU YTOYHEHa W CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMHU B CUCTEME CpeAHero oo1ero oopazoBanusi. CerofHs B MpernoiaBaHuu
XUMHHA B OOJBIIEH CTENEHH OTAAETCS MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE
coliepkaHusi ~ OOydYeHHWs, OpPHUCHTHPOBAHHOW HA  TOATOTOBKY  BBIITyCKHHUKA
OI0I1Ie00pa30BaTENbHON OpraHU3alliy, BIAJACIOMIET0 HEe HAO0OpOM 3HaHUM, a
(YHKIIMOHAJIBPHOW TPaMOTHOCTHIO, TO €CTh CMOCO0aMH W YMEHHSIMH aKTHBHOTO
MOJTyYeHUS 3HAHUIA ¥ TPUMEHEHHUS MX B PETbHOM KU3HU [T PEIICHUS TPAKTUICCKIX
3ajad.

B 510l cBsI3M NpH M3ydYeHHU NpeameTa «XUMHUsS» JTOMHHHUPYIOIIEE 3HAUCHUE
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

ajanrtanus oOy4yarolmMXcs K YCJIOBHAM JAMHAMUYHO DPAa3BUBAIOLIEIOCS MHpA,
(opMUpPOBaHNE HHTEIJIEKTYAJIbHO Pa3BUTON IMYHOCTH, TOTOBOM K CaM0O00pa30BaHHUIo,
COTPYJIHUYECTBY, CAMOCTOSATEIIPHOMY MIPUHATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dopMupoBaHre 'y  OOydYarOmMXCS  KIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIN), HWMEIONINX yHHUBEPCaIbHOE 3HAYEHUE HJS PAa3IWYHBIX BUIOB
NeSTEILHOCTU: peIleHusl MpoOjieM, MOWCKA, aHamu3a W o0paboTKM HH(POPMAIINH,
HEOOXOUMBIX JJIsl TPUOOPETEHHSI ONBITA JACSITEIFHOCTH, KOTOpask 3aHUMAET BaKHOE
MECTO B TO3HAaHWU XUMHUHU, @ TaKXKE I OLEHKU C TMO3UIUN 3KOJOTHYECKON
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKHUX MPOLIECCOB HA OPraHU3M
YeJI0BeKa U MPUPOTHYIO CPEay;

pa3BUTHE T[I03HABATEIbHBIX MHTEPECOB, HMHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00yYarouuxcsi: CroCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAaHUA TI0O XMMHU B COOTBETCTBHH C JKW3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BATh
COBpeMEHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHM JUIsl MOMCKAa M aHanu3a y4eOHOW u
HAYYHO-TIOMYJISIPHON MH(DOpPMAIH XUMHYECKOTO COJICPIKAHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0yUYaIOIIUXCS aCCOLMATUBHOIO U JIOTUYECKOTO

MBIIIJICHUSI, HaOMIOAaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBhIE OCOOEHHO



HEOOXOIUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUM U TMPOBEJECHUU XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIHUTaHHE Yy oOydarommxcsi yOeXIEHHOCTM B  T'yMaHHCTUYECKOU
HAMPaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJIM B pEUICHUU TIOOAIBHBIX MPOOIIeM
PAalMOHAIBHOIO TPHUPOAOIIOIb30BAHNUS, IMOMOJIHEHHUSI SHEPreTUYECKUX PECYpCOB H
COXpaHEHUs MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJIUMOCTH OEpEKHOTO
OTHOUIEHUS K TMPHUPOJIE U CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHUsI OIbITa
WCIIOJIb30BAaHUS TMOJYYEHHBIX 3HAHUM Ui HPUHATUS TPAMOTHBIX pEUIEHUH B
CUTYAaLMX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMM.

[Henmn w 3amaunm u3yyeHus mpeameTa «XUMHUS» TMOJYYUIU MOAPOOHYIO
METOMYECKYI0 MHTEpHIpeTannio B paszaene «llnanupyemsle pe3ynbTaTsl OCBOEHUS
IpOrpaMMBbl IO XUMHUK», TAKUM 00pa3oM 00eCredeHO YETKOE MPEICTaBICHUE O TOM,
KAaKWe 3HaHUS 1 YMEHUS UMEIOT IPSIMOE OTHOLLEHUE K pean3aliii KOHKPETHOU LENH.

B yuebHOM miiane cpeaHero oO1iero oopazoBanus npeameT «XuMus» 6a30Boro
YPOBHSI BXOJUT B COCTAB MPeAMETHOIN 001acTh « ECTeCTBEHHO-HAyUHbIE MPEIMETHI.

OO11ee YnCio YacoB, PEKOMEHIOBAHHBIX JJIs1 U3y4eHHUs: XUMUHU — 68 dacos: B 10
kiacce — 34 gaca (1 yac B Hegemo), B 11 kimacce — 34 yaca (1 yac B Hezento).

Conep:xanue o0yuenusi B 10 kiacce.

Oprannueckasi XuMusl.

Teopernyeckre OCHOBBI OPraHUYECKON XUMUHU.

[IpeameT opraHnyeckod XMMUU: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAUCHUE B
NOJIy4YEHUM HOBBIX BEUIECTB M MaTepuayloB. Teopusi CTPOEHUS OPraHUYECKHX
coenunennii A.M. BytiepoBa, €€ ocHOBHbIE MOyOkKeHUs. CTpyKTypHbIE (HOPMYIIbI
opraHuveckux BeuecTB. ['omomnorus, nzomepus. XuUMUYECKas CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBS3H.

[IpeacraBnenne o kiaccupuKaluuMu opraHuyeckux BemiectB. HomeHkmarypa
OpraHUYEeCKMX COEIMHEHHMH (CHUCTeMaTHU4ecKas) W TPUBHAIBHBIE HAa3BaHUSA

BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.



OKCIEpUMEHTAIbHbIE METOJBl M3YYEHUS BEIIECTB M HX NPEBPALICHUN:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOACHUE W OIHCAHHE
JEMOHCTPALMOHHBIX OIBITOB [0 IMPEBPAIEHUI0 OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuM (IiaBjieHue, OOyrIMBaHUE U TOPEHUE).

YTI1€eBOI0OPOIBI.

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKHA psaA. MeraH u 3TaH —
NpoCTeiIe TMPEACTaBUTENU ajKaHOB: (PU3MYECKHEe U XUMHYECKHE CBOMCTBA
(peakuuy 3aMelIEHUs] M TOPEHMs), HaXO0XKJIECHUWE B TNPUPOJE, IOIYYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUNA pAN. DTHUIEH W IPOINUIIECH —
OpOoCTEeHIlINe MPEeACTaBUTEIN aJKEHOB: (PU3MUECKHEe M XMMHYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUA, TAJOTCHUPOBAHUSA, TUApATAMM, OKUCIEHUS H
HNOJUMEPU3ALINN), TOTYUYEHHE U TPUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 u meTwiOyTtaaueH-1,3: cTpoeHHe, BaKHEWIINe
XUMHUYECKUE CBOICTBa (peakuusi mnonumepuszanuu). I[lomyyeHue CHHTETHUYECKOIO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTUYECKUH psifl. ALETUIICH —
OpOCTEHIINI NPEACTABUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUECKHE
CBOMCTBa (peakiMM TUJPUPOBAHMS, TaJOTCHUPOBAHWSA, THUAPATAIMHA, TOPEHHUS),
ITOJIy4YE€HHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUYECKHE W XHMHUYECKHUE CBOMCTBA
(peakiuu rajloreHupOBaHMs U HUTPOBAHUA ), MOJTyUYEHUE U TpUMEeHeHHe. TOKCUYHOCTh
apeHoB. ['eHeTmyeckas CBsSI3b MEXAY YIVIEBOJAOPOAAMH, NPUHALICKAIMMA K
Pa3IMYHBIM KJIacCaM.

IIpuponHble MCTOYHHMKKA yIVIEBOAOPOAOB. [IpuponaHbIi ra3 U IOIYTHBIE
Hedrsapie razpl. Hedts u e€ mpoucxoxaeHue. CrnocoObl mepepaboTku HedTH:

NEPEeroHKa, KPEeKUHI (TepMHUYECKHH, KaTaJuTU4YecKuil), nupoiu3. I[IpogykTs



nepepabOTKu HEPTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHBIN
YroJib U MPOAYKTHI €r0 MepepadoTKHU.

OKCIEpUMEHTAIbHBIE METOJIbI HM3Y4YEHHUS BEIIECTB M WX MPEBPALCHUN:
O3HaKOMJIEHHE ¢ 00pa3iiamMu IIacTMacc, KaydyKoB M pe3uHbl, kojuiekuuu «Hedtb» u
«YT0JIb», MOJEITUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB H TAJIOTCHONPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOTHI: MOTYyYEHUE ATUIICHA U U3YYEHUE €ro CBOMCTB.

Pacuérurle 3amaqn.

Bbluncinenuss 0o ypaBHEHUI0 XUMHYECKOW peakmuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM IPOAYKTA PEAKLMU II0 M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

Kucnopoaconepxamiyue OpraHMi4ecKue COCTUHEHHS.

IIpenenbHple ONHOATOMHBIE CHUPTHI. METaHOI W 3TAaHON: CTPOCHHE,
dbu3nyeckrue W XUMHYECKHE CBOMCTBA (peakiuu ¢ AaKTUBHBIMU METaJllIaMH,
raJIOreHOBOJIOPOJIaMH, TOpEHHE), TpPUMEHEHHE. BoJOpOJHBIE CBSI3M  MEXKIY
MOJIEKyJIaMU COUPTOB. J[eliCTBHE METAHOJIA K 3TaHOJIa HA OPTaHU3M YEIIOBEKA.

MHoroatoMHbi€ CIUPTHI. ITUIICHTIIUKOJb U TJIULEPUH: CTPOCHUE, (U3UIECKUE
U XUMUYECKUE CBOMCTBA (B3aUMOICUCTBHE CO MIEIOYHBIMUA METAIIAMU, KAYECTBEHHAS
peakius Ha MHOTOaTOMHbIE CITUPTHI). JleficTBHE Ha opranu3M 4enoBeka. [[puMmenenue
[JIMLEPUHA U STUJICHIJIMKOJIS.

deHom:  CTpOCHUE MOJICKYJBl, (U3MYECKHUE W XHMHYECKHE CBOMCTBA.
Tokcuunocts penosna. [Ipumenenue penona.

Anpnerunpl.  dopmanbaerus, ameTalbIeTHA: CTpoeHue, ¢GU3NYEeCKue U
XUMUYECKHE CBOMCTBAa (pEakIMu OKHCIEHUS U BOCCTAHOBJICHUS, KauyeCTBEHHBIC
peakIum), moJiydeHrue U IPUMEHEHUE.

OnHOOCHOBHBIEC MpEETbHBIC KapOOHOBBIC KUCIOTH. MypaBbiHAs M YKCYCHas
KHCJIOTBI: CTpOeHUE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA (CBOWMCTBA, OOIIME IS
KJIacca KHUCJIOT, peakIus dTepuuKaium), moydeHne u npuMmenenue. CreapuHoBas u

OJICMHOBAA KHCJIOTBHI KaK IPCACTABUTCIIN BBICIIHUX Kap6OHOBBIX KHUCJIOT. Mbla Kak



COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICUCTBHE.

Crnoxubie 3(hUpbl Kak TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIAPOIN3 CIOMKHBIX
a¢upos. XKupsl. 'maponus xupos. [IpumeHeHue xxupo. bruongorndeckas poss )KAPOB.

VYrieBoibl: cocTaB, KiaccuuKaius yriaieBoJaoB (MOHO-, IU- U MOJUCAXAPHU/IBI).
['moko3a — mnpocTedmmMii MOHOCaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
du3nueckue U XMMUYECKHE CBOMCTBa (B3aumojeiictBue ¢ rugapokcuaoM meau(ll),
OKHCJICHME aMMHUa4YHbIM pacTBOpoM okcuiaa cepedpa(l), BoccranoBneHue, OpokeHue
TJII0KO3BI), HAXOXKICHHUE B IPUPO/IE, TPUMEHEHHE, OnoIornueckas poib. @OTOCHHTE3.
OpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemwmonos3a kak npupoassle nonumepsl. CTpoeHue kpaxmana U
HeUToa03bl.  PU3MYECKMEe U XUMUYECKHE CBOWMCTBAa Kpaxmaina (TUApOJIu3,
KayeCTBEHHAsI pEaKLus C HOJAOM).

OKCIIEpUMEHTAIBHBIE METOJBl M3YYEHUs BEIIECTB M HX IPEBPALCHUN:
OpoBeJeHHE, HAOIIOACHHE M ONMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUYE€CTBEHHbIE PEAKLUHUH OAHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJIA
okcunoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBUE TJMIEPUHA C
ruapokcunom menu(ll)), ampaernioB (OKHCIEHHE aMMHAYHBIM PACcTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemnu(Il), B3auMopeilcTBUE Kpaxmaiaa C HOJOM),
IIPOBEICHNUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KUCIIOTHI.

PacuérHble 3anaumn.

Bbluncnenuss MmO ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEILECTBA WM NIPOAYKTA PEAaKLUMU I10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WM MIPOIYKTOB PEAKIIUN).

A30TCozepKale OPraHUYECKUE COCTUHEHUS.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe OpraHnueckue coenunenus. Gusndeckue u
XUMUYECKME CBOMCTBa aMUHOKHUCIOT (Ha mpuMmepe riauiuHa). buonornueckoe
3HAYE€HHE aMUHOKHUCIIOT. [lenTupl.

benku kak INPHUPOJAHBIC BLICOKOMOJICKYJISIPHBIC COCIMHCHNA. HCpBI/IIIHaSI,



BTOpPUYHAsE M TpETUYHas CTPyKTypa OenkoB. XHMHUECKHE CBOICTBA OEIKOB:
THJIPOJIU3, ICHATypallusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W UX IPEBPAILCHUIA:
HaOJIIOJIEHUE M ONKCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalusi OCIKOB NpHU
HarpeBaHUM, LIBETHBIE PEAKIINK OEIKOB.

BBICOKOMOJIEKYJIIPHBIE COEMHEHUS.

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCJUHEHUMN: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJMMEPHU3ALMNHN, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUH —
MTOJIMMEPHU3ALUS U TTOJIMKOHACHCALIHS.

OKCHEPUMEHTAIBHBIE METOJBl HW3YYEHUS BEUIECTB M UX IPEBPAILCHHIA:
O3HaKOMJIEHHE ¢ oOpa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peannsanus MeXIpeIMETHBIX CBA3EH PU U3YUYEHUH OPTaHUIECKON XUMUH B 10
KJIaCCE OCYLIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbBIX
NOHATUH, TaK W IOHATUH, SBIISIFOIIMXCS CUCTEMHBIMHU JUISl OTAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1ue ecTecCTBEHHO-HAay4YHbIE MOHATHS: SBJIEHUE, Hay4HbIN (DakT, THIOTE3a,
3aKOH, TEOpHs, aHalu3, CHHTE3, KJacCU(pUKalus, NepUOAUYHOCTb, HAOIIOJIEHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

®dusnka: MaTepus, OHEpPrus, macca, aTroM, DJJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU YpOBEHbB, BEUIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(du3ryuecKre BeIMYUHbBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Oumocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
doToCcHHTE3, OHOJOTMYECKH AaKTHUBHbIC BemlecTBa (OENKH, YTIeBOAbI, >KUPBI,
dbepMeHTHI).

['eorpadusi: MuHepaibl, TOPHbIE MOPOABI, MOJIE3HbIE HCKOIAaeMble, TOIUIURBO,



peCypChl.

TexHoJIOrus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAlIMUOHAIILHOTO MUTAHUS, MOIOIIIHE
CpPEACTBa, JIGKAPCTBEHHbIE M KOCMETHMYECKHE IIpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

Conep:xanue o0yuenus B 11 kiaacce.

OO61ast © HeOpraHUu4YecKasi XUMHUS.

TeopeTnueckre OCHOBBI XUMHUH.

XHUMHUYECKHUH 51eMeHT. ATOM. SI1po aToma, U30TOIbI. DJIEKTPOHHAS 000JI0UKA.
DHEpreTHYECKUEe yPOBHH, MOAYPOBHH. ATOMHBIC OpOWTaNd, S-, P-, - 3JIEMCHTHI.
OcobeHHOCTH pacrpeiesieHus 3JIEKTPOHOB MO0 OpOWTaisiM B aToMax »>JEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpallUsS aTOMOB.

[lepnognuecknil 3akoH U Ilepronnueckass cucreMa XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneea. CBs3p TNEPHOJMYECKOrO 3aKkoHAa W lleprnoanMdecKkorl CUCTEMBI
xuMuueckux siemeHtoB JI.M. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEW CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKHUX JJIEMEHTOB H
00pa3yemMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB M0 IPyMaM U MepuojiaM. 3HaYCHHUE
NEPUOANYECKOI0 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuHIBl XUMHYECKOW CBSI3U
(KoBaJICHTHasi HENOJISIpHAasE W TOJIApHAsl, WOHHAs, METajinueckas). MexaHU3Mbl
oOpa3oBaHMsI KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKIenTopHblii). BogopomHas cBsi3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BeniectBa MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUIMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT THUIMA KPUCTAJUITMUECKON PEIIETKH.

[lonarue o aucnepcHbIX cucTemax. VICTUHHBIE W KOJUIOMJIHBIC PaCTBOPHI.
MaccoBast 10Jis BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHU. Howmenknatypa



HEOPraHMYECKUX BEIIECTB. [ eHeTHuYecKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAIIEKAIUX K PA3JITUYHBIM KJIACCaM.

Xumudeckas — peaknus.  Kiaccudukanus — XMMHYECKHX — peakiuid B
HEOPraHUYECKON U OPTraHUYECKOW XUMHH. 3AKOH COXPAHEHUSI MACChl BEILIECTB, 3aKOH
COXpPaHEHUS U MIPEBPALCHUS SHEPTUU NP XUMHUUECKUX PEAKIIHIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT paszNuyHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuMH4YeCKOoe paBHOBecue. MakTOphl, BIHAKOIIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [Hlatense.

Onextponutnyeckast aucconuanus. CunapHble U ciaadbie dekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHWCIIAsi, HEUTpaibHas, IIeI0o4YHasA. Peakuun MOHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEPUMEHTAIbHBIE METO/Ibl HW3YyYE€HHS BEIIECTB W WX NPEBPAIICHUN:
nemMoHcTpauus Tabmun «llepuogudeckas cuUcTeMa XHMMUYECKHX JJIEMEHTOB
JI.W. MenneneeBa», U3ydeHHE MOJCIIECH KPUCTAUIMYECKUX PEHIETOK, HAOMIOACHUE U
OTMMCAHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCU]IA
BOJIOpPOJia B IIPUCYTCTBUM KAaTAIU3ATOPA, ONPEIEIICHUE CPEIbl paCTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCATBLHOIO WHIWKATOpPA, PEaKIMUd MOHHOTO OOMEHA), MPOBEJICHUE
PaKTUYECKON paboThl «BiusiHue pa3nuuHbIX (HAKTOPOB HA CKOPOCTh XMUMHUYECKOMN
peaxkum.

Pacuérnrble 3agaun.

Pacuétel 10 ypaBHEHUSIM XUMHYECKHMX pEaKUMi, B TOM  YHUCJE
TEPMOXUMHUYECKNE PACUYETHI, PACUETHI C MCIOJIB30BAHUEM TOHSITUSA «MACCOBas I0JIA
BEILIECTBAY.

Paznen 2. Heopranmueckasi Xumusi.

Hewmeramel. ITonoxenue Hemeraiios B [lepuoauueckon cucteMe XUMUYECKUX
anemenToB J[[.W. MenneneeBa M OCOOEHHOCTH CTPOCHHS aTroMoB. Dusnyeckue

CBOMCTBA HEMETAJJIOB. AJUIOTPONMS HEMETAUIOB (HAa MpPUMEpPE KHUCIOpPOJa, CEpPHI,



dbocdopa u yriaepona).

XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJlOT€HOB, CEPhI, a30Ta,
docdopa, yriepona u KpEMHHUS) U UX COSTUHEHUN (OKCHUIOB, KHCIOPOICOICPKAIIIIX
KHCJIOT, BOJOPOJHBIX COCTUHCHUI).

[IprMeHeHNE Ba)XHENIIMX HEMETAIUIOB U UX COCIMHEHMM.

Mertamibl. Ilonoxxenne MetaiuioB B Ileproamdeckoil CHUCTEME XUMHYECKUX
anementoB J[.M. MenaeneeBa. OCOOCHHOCTH CTPOCHHS DJECKTPOHHBIX 000J0YEK
aToMOB MeTauioB. OOmme ¢uisndeckue cBoiicTBa MeTawioB. CIUlaBbl METaLJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BaXXHEUIIMX METAUIOB (HATpUM, KaJlui, KaJIbIUH,
MarHui, alfOMUHUH, IIUHK, XPOM, JKeJIe30, ME/Ib) U UX COCTMHEHUHN.

OO6mue crnocoObl MoNydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Y4YEHUs BEIIECTB M HX MPEBPALICHUN:
M3yYEHHE KOJUIEKIIMU «MeTauibl U CIUIaBb», O0Opa3llOB HEMETAIIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/ia4, HaAOJIOJEHUEe U OMNHCAaHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIPOKCHIA ATIOMHUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnrbie 3anaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAcCe WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, PACUETHI
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB
UMEET MPUMECH.

XUMUSA U KU3Hb. MEKIIPEIMETHBIE CBA3H.

Ponp xuMum B oOCCIeUYeHHHM SKOJIOTHYECKOM, DHEPreTHUYCCKON W IMHIICBOM
0€30IacCHOCTH, Pa3BUTUU MeEIUIMHBL. [loHATHE O Hay4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHIHUIIAX TPOMBIIUIEHHOTO MOTYyYEHHUS



BOKHEUILNX BEILECTB.

YenoBek B MHpE BEHIECTB W MAaTEpPUAJIOB: BAKHEUIINE CTPOUTEIIBHBIC
MaTEepHUAIIbl, KOHCTPYKIIMOHHBIE MATEPHUAIIBI, KPACKU, CTEKJIO, KEPAMHUKA, MATEPHUAIIBI
U1 SIIEKTPOHUKHU, HAHOMAaTepUabl, OPraHUYECKUE U MUHEPAJIbHBIE y100pEHUsI.

XuMus W 37J0pOBbE 4YEIOBEKAa: MpPABUJIA WCIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia OE30MMaCHOTO HCIOJIb30BAHUS MPENapaToB ObITOBOM XMUMHH B
[IOBCEHEBHOM JKU3HU.

Peanuzanus MeXNpeaMETHBIX CBA3EH MPU U3YUEHUH OOIIEH U HEOPraHUYECKON
xuMHH4 B 11 Kiacce ocylecTBIsIETCs Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX ITOHATHM, TaK W IOHSATHW, SIBILIIOIIUXCS CUCTEMHBIMU JUIA OTACIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1ue ecTecTBEHHO-HAayuUHbI€ MOHSTHSA: HayuyHbIM (hakT, TUmores3a, 3aKOH,
TEOpUsl, AaHaJIU3, CHUHTE3, KIacCUPUKalUUs, MEPUOAUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepusi, JHEPTUsi, Macca, aToM, dJIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJA, SHEPIEeTUYECKUM YPOBEHb, BELIECTBO, TEJIO,
00BbEM, arperaTHO€ COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIWYMHBI M EIUHHIBI HX
MU3MEPEHUS, CKOPOCTb.

buonorus:  kinerka, OpraHusM, SKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BEILLIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOPHbIE MOPOAbI, MOJE3HbIE MCKOMAeMbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIIIEHHOCTb, METAJUIyPIHsi, IMPOU3BOJCTBO
CTPOMUTENBHBIX MATEPHUANIOB, CEJIBbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAsS
IIPOMBIIIEHHOCTb, (apmaiieBTUYECKasE ~ IPOMBIIUICHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKUX MPEnaparoB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpPHAJOB,
AIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

[InaHupyemMble pe3ynbTaTbl OCBOCHHMS NPOrpaMMbl IO XHMHU Ha YPOBHE



cpeaHero oo1iero oopa3oBaHus.

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yJbTaTaM OCBOCHHS
0oOy4almMUMuUCA MpPOrpaMM CpeAHero ooOimero oOpa3oBaHus (JIUYHOCTHBIM,
METaIpeIMETHBIM U IIpeIMEeTHBIM ). HayuHo-MeToiuueckoit OCHOBOM 11Jist pa3paboTKu
IJIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUSI MPOrPaMM CPEIHEr0o OOIIero oO0pa3oBaHUS
SABJISIETCA CUCTEMHO-/AESTEIbHOCTHBIN OAXO/.

B coOTBEeTCTBUM € CHCTEMHO-JIEATEIBHOCTHBIM MOAXOJOM B CTPYKTYypeE
JIMYHOCTHBIX PEe3yJIbTATOB OCBOCHHUS MpeaMeTa « XUMUSH Ha YPOBHE CPETHETO 00IIIEeTr0o
00pa3oBaHUsl BBIJICTICHBI CIASAYIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIMMUCA POCCHUICKONW TPaKJaHCKOM HWJIECHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4K1E MOTUBAIIMU K O0yYEHHUIO;

[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHHI JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAyKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaThCS B CBOECH
NEATEeIbHOCTU I1IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMU, MPUCYIIUMH 1EJIOCTHOMN
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS JKOJIOTUYECKONW KYJIBTYpPbl U CIIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHHUS NpeaMeTa «XHUMHS» AOCTUTAKOTCA B
€MHCTBE Yy4YeOHOM U BOCHHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH U
ujeagaMyu pOCCUHUCKOTO TPaKIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE HOPMAMHU
U TpaBuUjIaMU  TIOBEJEHHUS, CIOCOOCTBYIOIIMMH MpOIecCaM  CaMOTIO3HAHUS,
CaMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl OCBOEHUSA TpeameTa «XUMHS»  OTPaKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHPHOM ¥ TPAKTUYECKON JCATEIHHOCTH

00yyJarommxcsl M0 peau3aldyd MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YMHCIIC B



YaCTH:

1) rpax1aHCKOTO BOCIIUTAHUS:

OCO3HAHHS OOYYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBQXCHUS K 3aKOHY U MPABOTIOPSIKY;

NPEJCTaBICHUS O COLUMAIBHBIX HOPMax U TPaBWIAX MEKIHYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIBHOCTH TP CO3aHUH YISOHBIX
MPOEKTOB, PEIICHHH yYEOHBIX W MO3HABATENBHBIX 33]1a4, BBITOJHECHHH XUMHYECKUX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTHI IPYTHX MPU aHAJIH3€ Pa3IMYHBIX BUJOB yUeOHOH NeATENbHOCTH;

2) MaTPUOTUYECKOTO BOCITUTAHUS:

IICHHOCTHOTO OTHOIICHHWS K HCTOPUYECKOMY U HAYYHOMY HACIICIHIO
OTE4YEeCTBEHHON XUMUM;

YBXKEHHUS K IMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TPAKTUICCKOTO
NPUMEHEHHST XMMHUHU, OCO3HAHUS TOTO, YTO JIOCTHXKCHHS HAYKH €CTh Pe3yJIbTar
IUTMTENILHBIX ~ HAONIONEHUH,  KPOMOTJIMBBIX  OKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYZAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IOJYYECHUH U TOCIEAYIONIEM aHAJH3e
MH(QOPMALINHU O TIEPEIOBBIX TOCTUKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HpPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIUH, CBSI3aHHBIC C XUMHUCCKUMH SIBJICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSCh HAa MOPAIbHO-HPABCTBCHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIICHHMBaTh CBOE IMOBEJCHUEC M IOCTYIKHM CBOMX TOBapHIICH C
MO3WIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TIOCIEICTBHI OSTUX

MOCTYIIKOB;



4) hopMHUPOBAHUS KYJIBTYPBI 3I0POBbSI:

NOHMMAaHHSA LEHHOCTEH 3I0poBOro ©  Oe3omacHOro o0Opasza  IKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3HUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TMpaBwil 0e30mMacHOrO OOpallleHWs C BelecTBaMu B OBITY,
TIOBCETHEBHOM JKU3HU U B TPYAOBOU JIEATEIHHOCTH;

NMOHMMAHUs IIEHHOCTH TIPaBUJ WHAMBUIYAIBHOTO U  KOJUIEKTHUBHOTO
0€30MMacHOT0 MOBECHUS B CUTYAIIUX, YTPOKAIOIINX 37JOPOBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TOCIIECJCTBUNA U HENPHUATHUS BPEIHBIX MPUBBIYEK (YHOTpPEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOrO BOCITUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B y4eOHO-HCCIIeIOBATEIhCKOMN
NeATETHLHOCTH, OOIIECTBEHHO OJIC3HOM, TBOPUYECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKHU Ha aKTMBHOE YYacTHE B PEIICHUHU MPAKTUYECKUX 33]1a4 COLUATbHOMN
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccruil pa3iuyHoOro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yiabTaTaM TPYJAOBOU NeATEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUAYAIBHON  TpPaeKTOPUHU
oOpazoBanusi, Oyayuieit npodeccun u peaan3anuu COOCTBEHHBIX KU3HEHHBIX TJIAHOB
C Y4€TOM JMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTCPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) PKOJIOTHYECKOTO BOCITUTAHUS:

DKOJIOTUYECKU IIeJIECOO0Pa3HOTO OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHUS KM3HU Ha 3eMIIC;

MOHUMAaHUS TJI00aJbHOTO XapaKTepa SKOJOTHYECKHX MpoOJeM, BIUSHHS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOTHON U COIIMAIBHON CPEJIbI;

OCO3HaHUuA HCO6XOIII/IMOCTI/I HCIIOJBb30BaHUA )IOCTI/I)KGHI/II\/'I XUMHUH JJId pCIICHUA



BOIIPOCOB PALIMOHAIILHOTO IIPUPOIOIIOIb30BaHNUS;

AKTUBHOT'O HETIPUATUS AEHUCTBUN, IPUHOCAIINX BPEJl OKPYKAKOLIEN TPUPOTHON
cpene, yMEHHUS MPOTHO3MPOBATH HEOJIArONPHUATHBIE KOJOTUYECKUE IOCIEICTBUS
IpEeANPUHUMAEMBIX IEHCTBUI U NIPEAOTBPALATh UX;

HaJIM4Yusl Pa3BUTOIO JKOJIOIMYECKOIO MBIIIJIEHUS, dKOJIOTHYECKONU KYJIbTYPHI,
OIBITA JESTEIBHOCTH 3KOJIOTMYECKOW HAIIPaBIEHHOCTH, YMEHUS PyKOBOJCTBOBATHCS
UMHU B [103HABATEIbHON, KOMMYHUKATHBHON U COLIMAJILHOM MTPaKTUKE, CHIOCOOHOCTH 1
YMEHHS aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMopoOu;

7) LIEHHOCTH HAYYHOTO TIO3HAHHS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUSA, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTUKH;

NOHMMaHUs CHeUu(pUKU XUMHM Kak HayKd, OCO3HaHus €€ pojau B
(GOpMHpPOBAaHMK PALMOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
IOpEICTaBICHU 00 OKpY’KAaloLIeM MHUpPE KakK O €IMHCTBE MPUPOJBl M YEJOBEKa, B
MO3HAaHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHH Npo0JeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHH JIJISI COBPEMEHHOM ITUBUITH3ALINH:
B €€ T'YMaHUCTUYECKON HANpPaBICHHOCTU M BAXXHOW POJM B CO3JaHUM HOBOHM Oa3bl
MaTepuaibHONU KyJIbTYpbl, PEHICHUH TNIOOATBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPIETUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEYEHUN YCIOBUN YCIEIIHOTO TpyJa U
HKOJIOTMYECKU KOM(OPTHOM KU3HU KaXXA0Tr0 WiieHa OOLIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IIOHMMAHHUS CYIIHOCTH  METOJOB
MO3HAHUA, HUCIOJIb3yEeMbIX B ECTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOIb30BATh
MoJlydyaeMble 3HaHHs JJIsl aHaJM3a U OOBSCHEHUS SIBJICHUI OKpY’KaoIIEro MuUpa U
IPOUCXOAIIMX B HEM M3MEHEHHM, YMEHHS JleJaTh 0OOCHOBaHHbIEC 3aKJIIOUEHHS Ha
OCHOBE HAy4HbIX (DaKTOB M MMEIOIIMXCS JaHHBIX C IIEJIbIO MOyUYEHHUsI JOCTOBEPHBIX

BBIBOJIOB;



CIIOCOOHOCTH  CaMOCTOSITEJIbBHO HCIOJb30BATh XUMHUYECKUE 3HAHUSA IS
penieHus Npo0JIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

FOTOBHOCTH M  CIIOCOOHOCTM K  HENpPEephIBHOMY  OOpa3oBaHUI0 U
caMo00pa3oBaHUIO0, K AaKTHBHOMY TIIOJIyY€HHIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pas3nu4HbIX chepax mpodeccruoHaIbHOM
NEeSATENBHOCTH.

MetanpeaMeTHbIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeamera «XuMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIE TUISI (dbopMupoBaHus MHUPOBO33pPEHUSA oOy4aromuxcs
MEXIMCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIlEHAayUHbIE MOHSITHS, OTPaKAIOIINE
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEHU(PUKY METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SIBJICHHE,
MpoILIeCC, CUCTEMA, HAy4YHbIA (paKT, NPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIEAOBaHNE, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHHUBEpcajbHble yueOHble AeMcTBHs (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
peryJsTUBHBIE), 0OecneunBatonue GopMupoBaHue GyHKIMOHATBHOM IPAMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIMH 00y4aroIuXcs;

CHOCOOHOCTH 00YYarOIIUXCsl UCIIOIB30BaTh OCBOCHHBIE MEXK/IMCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHNS U YHUBEPCAJIbHBIE YUEOHbIE AEMCTBUS B O3HABATEIBHOM
Y COLIMAJIbHOW MPAaKTHUKE.

MertanpenMeTHble  pe3yibTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JCHCTBUSIMHU.

OBnazneHue yHUBEpCAIbHBIMU Y4eOHBIMH IT0O3HABATEIBHBIMU JICUCTBUSMHU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITENILHO (POPMYJIUPOBAThH U aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE

e€ paccmaTpuBaTh;



ONpENENATh LENNU JACATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU LEJISIMU;

UCIIOJB30BaTh NPU OCBOCHUM 3HAHWI MNPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEPHbIE NPHU3HAKUM TOHATUH MU YCTAHABIMBATH WX B3aWMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIONTUE TMOHATHUS 11 OOBSICHEHHS OTACIBHBIX (PAKTOB H
SIBJICHUU

BBIOMPATH OCHOBAHUS U KPUTEPHUH JUTSl KIIACCU(PUKALIUU BEIIECTB U XUMUYECKUX
peaKuunii;

YCTaHaBJIMBAaTh MPUYUHHO-CIECACTBEHHBIE CBSI3M MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYX ICHUS (MHIYKTUBHBIC, JACAYKTHBHBIC, TIO
aHAJIOTUU), BBIABISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUMS] B PaCCMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MIPUMEHSTh B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XMMUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJENIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUUecKas (popMyJia, ypaBHEHUE XUMUUYECKON peaKIuu —
IpU PEIICHUH YYEOHBIX TO3HABATENBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC TPEJCTABICHUS JJISI BBISBJICHUS] XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIC UCCIICAOBATEIBLCKUE ICHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IO3HAHUSI BEIIECTB U XUMHUUYECKUX
pEeaKLHnii;

dbopMyIMPOBATH LIEJIN U 3a/1a4U UCCIICIOBAHMS, HCII0JIb30BaTh TOCTABJICHHBIC U
CaMOCTOSITENIbHO C(hOPMYTMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 7151 JOPMUPOBAHUS TUTIOTE3HI IO MTPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIQJICTh HABBIKAMU CAMOCTOSATENIBHOTO IIJIAHUPOBAHHMS W  MPOBEJICHUS

YUCHHYCCKNX OKCIICPHUMCHTOB, COBCPIICHCTBOBATH YMCHMHA Ha6J'HOlIaTB 3a XO0IO0M



npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATH €ro  pe3ynbTar, (POopMyIHpOBATH
0000IIEHNsT U BBIBOJABI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yIbTaTOB HCCIIEAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOM  HCCIEAOBATENIbCKOM UM MPOEKTHOM
AESITEIbHOCTH, TPOSIBISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TTOUCKY
METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lady, NPUMEHEHHUIO pa3Iu4yHbIX METOJ/IOB
MO3HAHUSI.

3) pabora ¢ uHpopMaIueii:

OPUEHTUPOBAThCS B  PA3IMYHBIX HCTOYHMKAX HHPOpManuu (HaAy4dHO-
MOMYJISIpHAs TUTEpaTypa XUMUUECKOTO COJIEp>KaHusl, CIIPaBOYHBIE TTIOCOOHSI, PECYPCHI
WNurepHera), aHanu3upoBaTh HWHOOpPMAIMIO PA3IMYHBIX BUJOB H  (opMm
IPECTaBICHUS, KpUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

dbopMynIpoBaTh 3aMpochl U MPUMEHATh Pa3INYHbIe METOJBI NPHU TIOUCKE U
orbope wuHbOpMaIMK, HEOOXOJUMOW JJIi  BBIMIOJIHEHHMS]  y4eOHBIX  3ajad
OIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTHUMaJIbHYI  (OpMy  MpeAcTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCITIOJIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU PabOTe C XUMUYECKOM
nH(popManuen: TpUMEHATh MEXIPeIMETHbIE ((PU3nUecKre U MaTEMaTUYECKUE) 3HAKH
U CUMBOJIBI, (hOpMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJMYECKHE CPEICTBA
HaTJISTHOCTH.

OBnajzieHNEe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMHU:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMBbl B XOJE AUAOTa W/WIn
JTMCKYCCHH, BBICKA3bIBaTh UJIeH, (OPMYITUPOBATH CBOU TMPEIOKEHUS OTHOCUTEIHHO

BBITIOJIHEHUS MPEIJIOKECHHOM 3a/1a4H;



BBICTYNATh C TMpPE3eHTAlel pe3yJbTaTOB IO3HABATEIBHON JESTEeIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU NP BBINOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaM3allii YYEOHOro MpoeKTa U (GOPMYIUPOBATH BHIBOBI 110
pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COIIACOBAHUS MO3UIMNA B XOJIE
o0CyX/IeHHsI 1 0OOMEHA MHEHUSIMHU.

OBnajzieHNe YHUBEPCATbHBIMU PETYJIATUBHBIMU JIEHCTBUSIMMU:

CaMOCTOATENBHO IUIAHUPOBaTh M OCYIIECTBIIATH CBOK IMO3HABATEJBHYIO
NEATEIIBHOCTh, OMNpEeNeNsass €€ LelId W 3aJadyd, KOHTPOJIHMPOBATH U 1O MEPE
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpEIaraéMblii  aJITOPUTM  JCHCTBUUA  TpH
BBITIOJIHEHUM Y4YEOHBIX M  HCCIEOBAaTEIbCKUX 3ajlad, BbIOMpaTh Hauboiee
3¢ PeKTUBHBIN CIOCOO UX PEIICHUS C YUETOM MOTYyUEHUS HOBBIX 3HAHUM O BEIIECTBAX
Y XUMHUYECKUX PEaKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOAHAIIN3a U
CaMOOLICHKH.

[IpenMeTHble  pe3yJbTaThl OCBOCHMS MPOTPaMMbl  CpeaHEro  oOIIero
oOpa3oBaHMsi TO XMMUM Ha 0a30BOM YPOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
MPEUMYILECTBEHHO  001eo0pa3oBaTeabHOM M OOIIEKYJbTYpPHOH  MOATOTOBKU
oOyyaroruxcsi. OHM BKJTIOYAIOT crienuduueckue i y4eOHOTro mpeameTa « XUMHUs)
HAy4YHbIE 3HAHMS, YMEHHS M CIOCOOBI JEUCTBUIl TIO OCBOCHHUIO, MHTEPIIPETAIUU U
MpeoOpa3oBaHUI0 3HAHUM, BUIbI JESITEIHHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHWN B PA3JIMYHBIX YUYEOHBIX M pEaTbHBIX JKM3HEHHBIX CUTYAIMSIX,
CBSI3aHHBIX ¢ XuUMHeH. B mporpaMme 1o XUMHUU TNPEIMETHBIE PE3YJIbTAThI
peACTaBIICHBI 110 TOJaM U3yUCHHUS.

K xonity obydyenuss B 10 kmacce mpeaMeTHbIE pe3ysbTaThl OCBOCHUS Kypca
«Oprannydeckasi XuMHs» OTPaXKaIOT:

C(hOPMHUPOBAHHOCTh  NPEACTABICHUA O  XHUMHYECKOHM  COCTaBIISIONICH

€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B ITO3HAHUU SIBJICHUMN PUPOJBI, B



(GOpMUPOBAHMM MBIIIEHUS W  KyJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIbHON
IPAMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHUs] MPAaKTHYECKUX 3a1ad M SKOJOTHYECKH
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 3[J0POBBIO U IPUPOJHON CPELE;

BJIQ/ICHNUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

OCHOBOITOJIATAKOIINE TOHATUS (XUMHYECKHM 3JIEMEHT, aTOM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULIATEIIBHOCTh, XUMHUUYECKas
CBsI3b, CTPYKTYpHas popMyJia (pa3BEpHyTas U COKpallEHHas), MOJib, MOJISIpPHAs Macca,
MOJIApDHBIA O00BEM, YTJIEPOAHBIN CKeneT, (YHKUMOHANbHAS TPYIIa, paguKal,
U30MEpUs, U30MEPBI, TOMOJIOTHYECKHUI s, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI U
a30TCOAEpKAIIUE COCAVHEHHsA, MOHOMEp, IIOJUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHbBIE COEIMHEHN);

TEOPUU U 3aKOHBI (TEOpHs CTpOeHMsI oprannyeckux Bemiects A.M. byTtneposa,
3aKOH COXPAHEHMS MacChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJINYECKUN A3BIK XHUMHUH;

MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHMS PUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOrMYECKUE CBEAEHUS O CBOMCTBax,
coCTaBe, MOJyYeHUH U O€30MaCHOM HCIOIb30BAaHUM Ba)XKHEUIINX OpPraHMYECKHUX
BELIECTB B OBITY U PAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

C()OPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHblE NpPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOLIME IIOHATUSA IIPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COCANHEHUI;

C()OPMUPOBAHHOCTh YMEHHUH HCMOIb30BaTh XWMUYECKYI0 CHMBOJUKY JJIs
COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€HHon) Gopmyi
OpraHUYECKUX BEIECTB U YPABHEHUN XUMUYECKUX PEAKIIMM, N3rOTaBIMBATh MOJEIN
MOJIEKYJI OpPraHWYECKHX BELIECTB JUIA WJUIFOCTPALMM HMX XHMHYECKOro H
IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHaBIMBATh MPUHAIJICKHOCTh H3YyUYEHHBIX

OpPraHUYECKUX BEILECTB 10 UX COCTaBY U CTPOEHUIO K ONPENEIEHHOMY KiIacCy/Tpymnie



coeMHeHU  (YraeBOAOPOIbI, KHUCJIOPOJ M  a30TCOAEpKAlllM€ COEIUHEHUS,
BBICOKOMOJICKYJIIPHBIC COEIUHEHHUSI), JlaBaTh UM Ha3BaHHUS MO CUCTEMaTHYECKOM
HomeHkiatype (IUPAC), a Takke nNpuBOIUTH TPUBUAJIBHBIE Ha3BaHUS OTAEJIbHBIX
OpraHUYeCKUX BEIIECTB (ITWJICH, MPOIMWIIEH, alleTUJICH, TUJICHTJIUKOIb, TJIUIEPHH,
¢deHon, dopManbaerui, aneTanbIeru]l, MypaBbUHas KHUCJIOTAa, YKCYCHas KHCIOTa,
OJICMHOBasg KHUCJIOTa, CTEApUHOBAs KHUCJIOTA, TJIOKO3a, (PYyKTO3a, Kpaxma,
LEJUII0JI03a, TJIUIIHH);

cOPMHPOBAHHOCTh, yMEHHUS OMPEICIATh BHUIbI XUMHYECKOW CBS3M B
OpraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHSI TMPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
opranuveckux BemecTB A.M. BytnepoBa miisi 0OBsICHEHUS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHUE, PUBHUECKUE
U XUMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENICH pa3JMYHBIX KJIACCOB
OpTraHUYECKUX BEIIECTB (METaH, dTaH, dTUJICH, MPOMUJICH, alleTwIeH, OyTaanen-1,3,
MeTwiIOyTaaueH-1,3, 6eH30J, METaHOJ, 3TaHOJI, ITUJICHIJIMKOb, TJUIEPUH, (HEHOI,
aleTalbJIeTU]l, MypaBbUHAs U YKCYCHAasl KHUCIIOTHI, TJIIOKO3a, Kpaxmal, LEeJUII0I03a,
aMUHOYKCYCHasi KHUCJIOTa), WJUIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIYy HUMHU
YPaBHEHHUSIMA COOTBETCTBYIOIIMX XHUMHUYECKHX pEaKUUid ¢ HCIOJb30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HUCTOUYHHKU YTJIEBOJIOPOTHOTO
ChIpbs (HE(Th, MPUPOAHBIN Ta3, Yrojb), CIIOCOOBI UX MEPEPaOOTKU U MPAKTUUECKOE
MPUMEHEHHE MIPOIYKTOB MEPepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUH TMPOBOAUTH BBIYUCIEHUS MO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM TMPOIYKTa
peaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEILIECTB
WJIY TIPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMOU 3HaHHI 00 OCHOBHBIX METOAaX



HAy4YHOTI'O ITIO3HAHHUSI, UCIIOJIb3YEMBIX B XUMUU IIPU U3YYEHUH BELIECTB U XUMUYECKUX
sABJICHUN (HAOJIOAEHUE, U3MEPECHHE, IKCIEPUMEHT, MOJICIIMPOBAHKE), UCIIOIb30BaTh
CUCTEMHBIE XUMUYECKUE 3HAHUS JJI HPUHSATHS PEIICHUA B KOHKPETHBIX JKU3HEHHBIX
CUTYalMsX, CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIONATh MpaBUjia MOJb30BAHUS XUMHYECKOM
nocyod M 1a00paTOpHbIM OOOpYIOBAaHUEM, a TaKXkKe IpaBuiaa oOpallleHus ¢
BEIIECTBAMM B COOTBETCTBUM C HMHCTPYKLUMSIMM IO BBINOJIHEHHUIO Ja0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHUN IUJJAaHUPOBaThb M  BBINOJHATH XUMUYECKUH
AKCIIEPUMEHT (IIPEBPAILECHUS OPraHWYECKUX BEUIECTB NPH HArPEBAaHUH, MOJTYyUYECHHE
STUJIEHA U U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEILECTB,
JeHaTypauus OEIKOB IIPU HArpeBaHUU, [IBETHbIE peakLUU OEIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH MPU OOpaIIeHUH C BEUIECTBAMU U J1a00paTOPHBIM
000py/I0BaHUEM, MPEACTABIATH PE3YyJbTaThl XMMHUECKOIO IKCIEpPUMEHTa B (opMme
3aMKUCH YPaBHEHUI COOTBETCTBYIOIIMX PEAKIIMI U (POPMYJIMPOBATH BHIBOBI HA OCHOBE
ATUX PE3yJIbTATOB,;

C()OPMUPOBAHHOCTh YMEHHH KpPUTUYECKH aHAJIU3UPOBATh XUMUYECKYIO
uH(popManuIo, TMOJy4YaeMyK U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCcOBOU
uHpopManuu, IHTEepHET U ApYyTUX);

chOpMHUPOBAHHOCTh ~ yMEHHMM  COOMIOJAaTh  TpaBWJIa  DKOJOTHYECKHU
L[EJIECO00PA3HOT0 MOBEACHHS B OBITY U TPYJIOBOM I€ATEILHOCTH B LENSIX COXPAHEHUS
CBOEr0 3J0pOBbS M OKpYXarolled NPHUPOJHON Cpelbl, OCO3HABaTh OIACHOCTH
BO3/ICHCTBHUSI HA )KUBbIE OPTaHU3MbI ONIPEICIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHUMAs
cmbicn nokazatens [IJK (mpenenbHO AOMYyCTUMOM KOHIIEHTPALMM), MOSICHATH Ha
npUMepax CrocoObl YMEHbBIIEHUS U NMPEAOTBPAILLIEHUSI X BPEIHOTO BO3ACUCTBUS Ha
OpraHu3M YeJIOBEKa;

JUIsE O0y4aroluxcs C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 370POBbs: YMEHHE

IIPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCETOAAaxX IIO3HAHWA BCHICCTB U



XUMUYECKHUX SIBJICHUM;

JUTSL CJIETIBIX U CTAa0OBUIAIINX O0YUYaIOIIUXCS: YMEHHE UCIIONIb30BaTh peiabeHO
TOYEYHYIO cucTeMy 0b6o3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmy.

K xoHmy obOyuenus B 11 kmacce mpeaMeTHble pe3yibTaTbl OCBOCHUS Kypca
«O011as1 1 HeopraHu4ecKas XUMUsD» OTPaXKaroT:

C()OPMUPOBAHHOCTb ~ MPEACTABICHUN O  XUMHUYECKOM  COCTaBIISAIOILEH
€CTECTBEHHO-HAYYHOU! KapTUHBI MUPa, POJIA XMMUU B ITIO3HAHNH SIBJICHUN ITPUPOJBL, B
(GOpMUPOBAHMM MBIIICHUS W KYJIbTYpPHl JUYHOCTH, €€ (PYHKIIHOHATHHON
IPaMOTHOCTH, HEOOXOJUMOW JJIsi peUIeHMs] MPaKTUYECKUX 3a7ad M IKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOHOM Cpeae;

BJIQJICHUE CUCTEMOW XUMUYECKNUX 3HAHUM, KOTOPAsi BKIIFOUYAET:

OCHOBOIIOJIATAIONINE MMOHATUS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30ToIl, S-, P-, d-
AJNIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJSPHBIA O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb OKHCIJIEHUS, XUMHUYECKas CBS3b
(xoBaneHTHAsi, MOHHAs, METAJUIMYECKAsl, BOJOPOAHAs), KPUCTAINIMYECKAs PEIIETKA,
TUIBI ~ XUMHYECKUX  PEaKlMil, pacTBOpP,  BJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs ~ JUCCOLMALNS, OKHUCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTbH
XUMUYECKOHN peaKini, XUMUYECKOE PABHOBECHE);

TEOPUU U 3aKOHBI (T€OpHs IEKTPOIUTUYECKON AUCCOLMALINN, TEPUOANYECKUN
3akoH J[.M1. MenneneeBa, 3aKOH COXpPaHEHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpallCHUs]  DHEPruud NP XUMHYECKMX  pEaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH, MHUPOBO33PEHUYECKME 3HAHMS, JIEXKallHe B OCHOBE
NOHUMAaHUSl TPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHUH, (PAKTOJIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJIY4YEHUU U OE€30MaCHOM HCIOIb30BAHUU
BaXHEMIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEeIbHOCTH
YeJI0BEKa,;

C()OPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHbIE NPU3HAKUA MOHSITHM,

YCTaHaBJIIMBATb HMX B3aWMOCBA3b, HCIIOJIL30BATb COOTBCTCTBYIOIIHUC IIOHATHUA IIPU



ONMCAaHUM HEOPTAHUYECKHUX BEIIECTB U UX IPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XWMUYECKYI0 CHMBOJUKY JJIst
cocTtaBlieHUs  (GOpMyNl  BEUIECTB M  YPaBHEHMHA  XUMHUYECKHX  PEaKIIHi,
cucremarnueckyro HomeHknarypy (IUPAC) m TpuBuanbHble Ha3BaHUSA OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHBbIi ra3, yrieKuciblid ra3, aMMHuak, raiéHas u3BecTb,
HeraméHasi U3BECTh, IUThEBAsA CO/a, HUPUT U IPYTHE);

c()OPMUPOBAHHOCTb YMEHUN OIPENEIATh BAJICHTHOCTh U CTENEHb OKUCIIECHUS
XUMHAYECKUX DJIEMEHTOB B COCIMHEHMAX PA3JINYHOIO COCTABA, BUJI XUMHUYECKOU CBA3H
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B COEAMHEHHUAX, THII
KPUCTAJUIMYECKOW pEHIETKA KOHKPETHOrO BeEllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAs, METAJUINYECKasl), XapakTep CpeAbl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHMUH;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB 10 HUX COCTaBy K ONPEICIEHHOMY KJaccy/TpyIie
COEIMHEHHI (IIPOCThIE BEIIECTBA — METAIbBl M HEMETAJUIbl, OKCHJbl, OCHOBAaHUS,
KHCJIOThI, aM(pOTEpHbIE TUAPOKCHIBI, COJIH);

C(OPMUPOBAHHOCTh YMEHHM pAaCKpbIBaTh CMBICH MEPHOJUYECKOrO 3aKOHA
JI.1. MenneneeBa 1 AEMOHCTPUPOBATh €r0 CUCTEMATUZUPYIOULYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO QyHKIIUY;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB
XUMHAYECKUX dJeMeHTOB 1—4 mnepuonoB Ileprognyeckoil CHCTEMBI XHMHYECKHUX
anemeHToB J.W. MenpeneeBa, WCIONB3ysl TMOHATHS «S-, P-, O-3JI€KTpOHHBIC
opOuTaNM», «IHEPreTUYeCKue YpOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWMCTB XMMHUYECKMX DJEMEHTOB M HMX COECAMHEHHW IO MEepUoJaM M TIpyIIam
[Tepnoanueckoit cucTeMbl XuMHYECKUX 3iieMeHTOB [[.1. Menneneena;

chOpPMHPOBAHHOCT, ~ YMEHUM  XapakTepu3oBaTh  (OMHUCHIBaTH)  OOIIHUE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, OATBEPKAATH

Cym€eCTBOBAHHUEC TC€HETUUYECKON CBSI3U MCXKAY HCEOPraHM4CeCKMMH BCUICCTBAMHU C



NIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KIaCCH(UIMPOBATH XUMHUYECKHE PEAKIMH I10
pa3IMYHBIM MpPHU3HAKaM (YHCIYy M COCTABY PEArMPYIOMIMX BEIIECTB, TEIIOBOMY
ahdexTy peaxkiuy, U3MEHEHHUIO CTENEHEH OKHCJICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

chOPMHPOBAHHOCTh YMEHUN COCTABJISITH YPABHEHMSI PEAKIUN pPa3IMuHbIX
TUIIOB, TIOJIHBIE M COKpALIEHHBIE YpaBHEHUs PEaklUii MOHHOTO OOMEHa, yYWUThIBas
YCJIOBHSI, IPY KOTOPBIX 3TH PEAKLIUU UAYT JO KOHIIA;

C()OPMUPOBAHHOCTh ~YMEHHM MPOBOAUTH pEaKUUH, [OATBEPIKIAIOLINE
KAUEeCTBEHHBII COCTAaB pAa3IMYHBIX HEOPraHMYECKUX BEUIECTB, pPaclo3HaBATh
ONBITHBIM ITyTEM HOHBI, IIPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
BELECTB;

cOPMHPOBAHHOCTh ~ YMEHHUWA  pPACKPBIBATH  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMA IOCPEACTBOM COCTAaBJICHUS 3JIEKTPOHHOIO OanaHca
ITUX PEaKLINN;

c(OpPMHPOBAHHOCTh YMEHHUI OOBICHITh 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM
peakiuu OT pa3InyHbIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMHUUECKOIO paBHOBECHS B
3aBUCUMOCTH OT BHEIIHEro Bo3aeicTeus (npunuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh XHMHUYECKUE IIPOLECCHI,
JIeXKallhe B OCHOBE IMPOMBILIJIEHHOTO MTOJYYEHUSI CEPHOM KHUCIOTHI, aMMHUAKa, a TAKXKE
chOpPMUPOBAHHOCTh  MPEACTABICHUNA 00 OOMMX HAy4YHBIX MPUHIMOAX U
HKOJIOTMYECKUX MPpoOIeMax XUMUYECKOTO MPOU3BOCTBA;

cOpPMHPOBAHHOCTh YMEHUU MPOBOAUTH BBIYHCICHHUS C HCIOIb30BAHUEM
MOHSTHUSI «MAcCOBasi JI0JI BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOILIECHUN Ta30B MpU
XUMHUYECKUX PEAKIMsIX, MacChl BellecTBa WM O00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OO0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU
BEIIECTB, TEIIOBOro 3¢ (eKkrTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCIICCTB, MPCBPAICHUA U COXPAHCHUA DHCPTUH,



c(hOpMHPOBAHHOCTh YMEHUHN COOJIO/IaTh MpaBUja MOJb30BaHUS XUMHUYECKOM
MOCYyZIOM W J1TabOpaTOpHbIM OOOPYJIOBAaHMEM, a TakKKe IpaBWia OOpaIlleHUs C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIIUSMU TIO BBHITIOJIHCHHIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMHPOBAHHOCT, YMEHUW TUIAHUPOBAThH W  BBIMIOJIHATH XUMHUYCCKHMA
AKCIIEPUMEHT (pa3jioKEHHE MEpPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalu3aTopa,
ONPENEIICHUE CPEIbl PACTBOPOB BEIIECTB C IMTOMOIIBI0 YHUBEPCAIIBHOTO UHAMKATOPA,
BIIUSTHUE PA3JITMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM PEAKIINH, PEAKIINA HOHHOTO
oOMeHa, KaueCTBEHHbIC peaklMu Ha Ccyib(har-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTUOH aMMOHHUS, PEIICHUE IKCIEPUMEHTAIBHBIX 3adad Mo TemMaMm «MeTtais» u
«HemeTamibl») B COOTBETCTBHUHM C MTPaBUIIaAMU TEXHUKH O€30MaCHOCTHU MPHU 00paIlleHUN
C BellecTBaMM U JAaO0OpPaTOPHBIM O00OPY/IOBaHUEM, TMPEJCTABIATh PE3yJIbTaThl
XUMUYECKOTO SKCIIEPUMEHTA B JOpMeE 3aMUCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKIIUI
1 GOpMYIMPOBATH BHIBOJII HA OCHOBE ATUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKHM aHAIMU3UPOBATH XUMUUYECKYIO
uH(popManuIo, TMOJy4YaeMyK U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
KOMMYHUKaINK, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ yMEHMM  cOONIOJaTh  TpaBWIa  AKOJOTHYECKHU
11€1€CO00pa3HOTO MOBEICHUS B OBITY U TPYIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHUS
CBOETO 3J0pOBbsi M OKPYXKAalONIIE NOpPUPOJHON Cpelibl, OCO3HaBaTh OIACHOCTH
BO3JICHCTBUS Ha KUBBIE OPraHU3MbI OMNpPEACIEHHBIX BEIIECTB, MOHUMAsi CMBICI
nokazarens [1/IK, mosicuats Ha mpumepax crocoObl YMEHbBIIICHUS U MPEAOTBPAICHUS
WX BPEIHOTO BO3JICUCTBUS HA OPTaHU3M YEJIOBEKA;

JIs. 00y4YaroluXxcs C OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbS: YMEHHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX IIO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUTSI CTICTIBIX U CJIA00BUIAIIINX 00YYAIONTUXCsl: YMEHUE UCTIONIB30BaTh pelibePHO

TOYEUYHYI0 cucTteMy obo3HaueHuit JI. bpaiins Ay 3anucu xumuueckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

N HauMenoBanue
- Pa3aeioB U TeM

n/n

NPOrpamMmbl

KoaunuyecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Paszgea 1. TeopeTudeckue OCHOBBI OPraHUYEeCKOH XUMUM

JIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer
OpraHNu4eCcKoOu
xumuu. Teopust
11 CTPOCHUS
OpraHUYECKUX
coeTuHEeHUN A.
M. bytneposa

Hroro no pazneny

Pa3znen 2. YrieBoaopoasl

IIpenenwvHbie
2.1 YTJIEBOIOPOIbI
— aJIKaHbI

Henpenensnubie

YTJIEBOJIOPO/IBI:
2.2 aJIKCHEI,

QKA TUCHBI,

AIKUHBI

53 ApomaTtnueckue
' YIJIEBOAOPOIBI

IIpupoausie
WUCTOYHHUKH

24 YTJIEBOJIOPOIOB
U UX
nepepaboTka

Hroro no pazneny

13

Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHust

3.1 Crnuptsl. ®enon

AJBIeTHIbI.

KapOonoBsie
3.2 KHCJOTHI.

CroxHEBIE

3hupHI

3




3.3 VYrneBobl 3 1

Hroro mo pazaeny 13

Pasznen 4. A30Tc0uepmamne OpraHn4eCcKue COCANHECHUSA

AMUHEL
4.1 AMWHOKHCIIOTEL. 3
benaxu
Wroro mo pazneny 3

Pa3znea 5. BbicokoMOJIEKYJISIPHBbIE COEINHEHUS

ITmacTMaccsl.
5.1 Kayuykwu. 2
Bosokna

Wroro mo paszneny 2

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumMmeHnoBaHue
Ne (undposbie)
pa3aesioB U TeM Koutpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMmbl padoThbI padoTbI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
Ilepuonnueckuii
3aKOH U
1.1 [Tepuonnueckas 3
cucreMa
XUMUYECKHUX
sneMeHToB [. W.
Menpeneena
Crpoenue
BEILECTBA.
1.2 n 4
MHoroob6pasue
BEIIIECTB
XuMHUYECKHE
1.3 6 1 1
peakuuu
Wroro mo pazneny 13
Pasnen 2. Heopranuyeckasi xumust
2.1 Mertambt 6 1
2.2 Hemerambl 9 1
CBs3b
HEOPTraHUYECKHUX
2.3 P 2
Y OPTraHUYECKUX
BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs U )KU3Hb 4
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO
34 2 3
YACOB IIO

[TPOI'PAMME




