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HOACHUTEJBHASA 3AIIMCKA

CunxpoHu3upoBaHHas pabouas mporpamma 0a30BOro U yriayOJE€HHOTO M3y4deHUS
npenmera «Xumusi» B 10-11 xmaccax paspaborana Ha ocHoBe Pabounx mporpamm
cpenHero ooOmero oOpa3oBaHHus MO XUMHH (0a30BbIA YPOBEHb, YIIIyOIEHHBIN
YpOBEHB),  OJOOpPEHHBIX  pelIeHHeM  (enepalibHOTO  y4eOHOMETOAUYECKOTO
oO0benuHEeHUss 1o obmemy oOpazoBanuto ot 29.02.2022r., nportokon 7/22,
cocTaBJieHHbIX Ha ocHOoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «0O6
obpazoBanun B Poccuiickoit denepanumn», TpeOoBaHM K pe3ynbTaTaM OCBOCHHS
OCHOBHOW  00pa3oBaTeNbHON MPOTpaMMBl  CpeaHero oobmero o0pa3oBaHwS,
npencTaBieHHbIX B DeepanbHOM TOCYJapCTBEHHOM O0pa30BaTEIbHOM CTaHIAPTE
cpenHero odiero oopazoBanus, (YyTBepKIEH MpruKa3oM MuHUCTEpCTBa 00pa30BaHuUs
u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413, ¢ uameHeHusiMu ot 12
asrycta 2022 r.), ¢ yuétom «KoHuenuu ImpenojgaBaHus ydeOHOro mpeamera
«Xumusi» B oOpa3zoBaTelbHBIX  opraHuzamusx  Poccuiickoit ~ depeparum,
peanu3yrouMX OCHOBHBbIE 0O0mIe00pa3oBaTeNbHble MporpamMMmbl»  (YTBEpXkKIAeHa
Pemennem Komnernn Munnpocsemenuss Poccun, nporokon ot 03.12.2019r. Ne
[1K4BH) u denepanbHON paboueil MporpaMMbl BOCIUTAHHS, aBTOPCKOW paboueit
nporpammoil  AmmuHoit M.U. (npencenatens TYMO yuuteneil XuMuH, METOAUCT
I'bY IO «Yamaeckuit P1») u bakynunoit FO.H. (mpeacenarens PYMO yuuteneit
XUMUH, METOAMCT Kadenppl MaTEeMaTUYECKOTO H €CTECTBEHHOHAYYHOTO
o0pa3oBaHUs I'AY IO CO HPO). OcHoBy moOaxoloB K pa3paboTke
CUHXPOHU3UPOBAHHOW pabouell mporpamMMbl 0a30BOT0 U YIIIyOJIEHHOTO H3Yy4YEHUs
npenmMera «Xumusa» B 10-11 kiaccax, Kk onpeaeneHuIo o0mie cTparerul o0y4deHus,
BOCIIUTAHUS U Pa3BUTHS OOYYAIOUIUXCA CPEACTBAMHU y4eOHOTO MpeaMera «XuMUsH»

Ha 0a30BOM YpOBHE COCTaBWIM KoHuentyaibHble mnosioxeHus PIrOC COO o



B3aMMOOOYCIIOBICHHOCTH IIeJIeH, COJIEpKaHusl, Pe3yabTaTOB OOyUCHHS U TPeOOBaHMIA
K YPOBHIO TTOJITOTOBKU BBIMTYCKHHUKOB.

W3ydyenne mpemmera, peaquzyeMoe B YCIOBHAX  Au(QepeHIInpOBaHHOTO,
npoduiabHOrO  OOyYeHHUs, MpHU3BaHO oOecHeunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IITKOJIBI, HEOOXOANMYIO JJIS aIalTaIiH
UX K OBICTPO MEHSIIOITUMCS YCIIOBHSM XU3HH B COIUYME, a TAKXKE JIJISl TPOIOJKCHUS
oOy4eHHSI B CPEIHUX CHEIUATBHBIX U BBICIIUX YUEOHBIX OpraHU3aIUsIX, B KOTOPHIX

XHUMUA ABIACTCA OI[HOﬁ N3 IPUOPUTCTHBIX JUCIUILIINH.

B cooTBeTcTBMU ¢ JAHHBIMU TOJOXCHHSIMH  CHHXPOHHM3MpOBaHHas padodas
mporpaMma cCpeaHero oomiero oOpa3zoBaHusi (0a30BBIM YpOBEHB): yCTaHABIIMBAET
oOs3arenbHOEC  (MHBapWAHTHOE)  TPEAMETHOE  COACpIKAaHHWE,  ONpEeesieT
KOJIMYECTBEHHBIC U KAUECTBEHHBIE €0 XapaKTEPUCTHKH Ha KaXXIOM JTare U3y4eHHUs
npenMera, MpeaycMaTpUBAE€T NPHUHLHUIBI  CTPYKTYPUPOBAHHUS COACPXKAHUS H
pacmpesiesieHuss €ro Mo KiaccaM, OCHOBHBIM pasfelaM M TeMaM Kypca; HaéT
NpUMEpPHOE pachpejielieHne y4eOHBIX YacoB TI0 TEMaTHYECKHM  pasieiam,
PEKOMEHIyeT MPUMEPHYIO MOCIIEIOBATEIbHOCTh U3yUEHHUsI OTACIBHBIX TEM Kypca C
y4€TOM MEXKITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO Tpoliecca,
BO3pacTHbIX ocoOeHHOocTell yuammuxcss 10-11 kmaccoB; maér MeTOAMUYECKYIO
MHTEPIIPETALMIO LTI U3ydeHHsl MPEIMETa Ha YPOBHE: COBPEMEHHBIX MPUOPUTETOB
B CHCTEME CpeaHero ooOmero oOpa3oBaHuUs, COAEPKATEIBHOM XapaKTEPUCTUKH
TUTAHUPYEMBIX pEe3yJIbTaTOB OCBOCHHSI OCHOBHOW 00Opa3oBaTENbHOW MPOTpaMMBI
cpeaHero oo6imero oOpa3oBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOW MAEATEIHPHOCTH YYCHHKA IO OCBOCHHUIO
cojepkanusi mpenmera. [lo BceM Ha3BaHHBIM MO3UIMSAM B Iporpamme coOIr0AeHa
MPEEMCTBEHHOCTh, ¢ Pabouell mporpamMmoil OCHOBHOTO 0O0IIEero 00pa3oBaHUsS IO

xumuu (711 8—9 KimaccoB 00pa30BaTENBHBIX OPraHU3aIiA, 0a30BbI YPOBEHB ).



CunxpoHM3upoBaHHas pabouas mporpaMma HMEET IeJib CHUHXPOHU3UPOBATH
coJiepkaHue ydeOHOTO TIpeaMeTa i u3ydeHus npeamera « Xumusi» B 10-11 kmaccax
B pPaMKaxX MYJbTUIPO(YUILHOTO y4eOHOTO IJIaHa.

Ilern m 3amaum y4eOHOTO TmpeamMeTa «XHUMHS» B COOTBETCTBYIONIEM pas3feie
MPOrpaMMBbl MPEACTABIEHBl COBMECTHO, KaK AJisi 6a30BOTO, mak u 0Jisl yenyOiéHHO20
yposneir'.

B pazgene Ilnanupyembie pe3ynbTaTbl OCBOEHUS YYEOHOTO MpeaMeTa «XUMUsH»
CUHXPOHU3ALIMS MPECTaBlIeHa B BUJIE JOMOJIHEHUSI K 0a30BOMY YPOBHIO, 2 UMEHHO,
[IpenMeTHbIe pe3yabTaThl, JOCTUTaeMble OOYYAIOIIMMHCS Ha YIIIyOJIEHHOM YPOBHE

1
HN3Yy4YCHUS XUMHU, BBIJICICHBI KYPCUBOM .

B pasnenax CopepxanHue marepuasia U TeMaTHYecKoe IUIAHMPOBAHHUE HMEETCS

~ ~ 2
BBIACJICHHBIM MAaTCpuajl, MMCHOIIMU HNOAYCPKMBAHUC Kd4K Ha 6&30BOM, TaK W Ha

yIriIyOJIEHHOM YpPOBHSIX, KOTOpPBIM H3y4yaeTcsi B O3HAKOMUTEILHOM IIJIAHE U HE
BKJIIOUAETCA B COCTaB MpeAMETHBIX pe3ynbTatoB ocBoeHust OOIT COO.

B pasnene Temarnyeckoe IUIaHUPOBAHUE TMPUHILMII CUHXPOHHU3ALMK IPOSIBICH
CJIeyIOIMM 00pa3oM: 4achl HEAEIbHOW HArpy3ku A yriyOiaéHHOro u 0a3oBOro
YpOBHEW yKa3aHbl TAKUM 00pa3oM, YTO OFHA Tema (OJUH Yac B HEAEII0) €IMHa IS
JIBYX YpOBHEW, a OCTaJbHbIE JIBA Yaca M TEMbl HEAECIbHON HArpy3Ku st
yriryOIEHHOTO YPOBHS yKa3aHbl B CTPOKAX HUKE M TOJIBKO JJIS 3TOTO YpoBHS. YacTh
PE3EpPBHBIX YAaCOB MO3BOJIMJIA BCTPOUTh HEOOXOAMMOE KOJMYECTBO YAaCOB B TEMax
U3YYEHUS, a TAK)Ke OPraHU30BaTh U TEMAaTUUYECKOE TOBTOPEHUE Kak Ha 0a30BOM, Tak
U Ha yriIyOJIEHHOM YPOBHSIX, U UTOTOBOE NMOBTOpeHHE; B rpadax «KommuecTBo yacos

yKa3aHbl TAKXKE T€ Yachl, KOTOPHIE B3SITHI U3 pe3epBa (yKa3aH CUMBOI «Py»).

! Kypcusom B TeKcTe nporpammbl B pasgenax « Lleau u 3agaun», «MpegmeTHble pe3y/ibTaTbl» BblAeneHb
3/1IEMEHTbI, KOTOPbIE NPeaCcTaBAEHbl AN U3ydyeHUn Ha yriybnéHHOM ypoBHe.

2 MNoayepKmnBaHue nmeet maTtepuan, KOTOprﬁ N3y4aeTcA B O3HAKOMUTEJ/IbHOM MNJ1aHE N HE BKZIKOYAETCA B

COCTaB NpeaMeTHbIX pe3ynbTaTtoB ocBoeHmna OOI COO.
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[Ipu dopmupoBanun TemaTudyeckoro IUIAHUPOBAHUA MPELYCMATPUBAIOCH
pacmpesielieHue 4acoB BHYTPU TE€M U MEXIy TEMaMH C LEJIbl0 00ecredeHHs
HEJEJbHOW HArpy3Ku i oOydarouIuxcs, M3y4alollluX XUMHUIO Ha YIIIyOJIEHHOM
ypoBHe. IlepepacnpeneneHne 4YacoB MEXAY HEKOTOPBIMA TEMAaMH IO3BOJIMIIO
COXpaHUTh TEMaTUYECKUU yuyeOHbI 00BEM MaTepHuasa, MCIOIb30BAHUE PE3EPBHBIX
YacoB TaKXke O0O0ecreymsio Haauuue Y4YeOHBIX YacoB Ha 0000IIeHHEe, HUTOTOBOE
MOBTOPEHHE M KOHTPOJbh Y4eOHOro martepuaina. TakuMm o0pa3oM, CHHXPOHU3ALIMS
TEMaTUYECKOI0 MIIAHUPOBaHUs 0a30BOTO U YIIyOJIEHHOTO YPOBHEN M3YyUEHUS! XUMHUH
NOJIHOCTBIO COXpPaHWJIa COAEPIKATENBHBIM aclekT nporpaMmsl KypcoB 10-11 kiraccos

JUTSL MYJIBTUITPOPUIBHOTO Y4EOHOIO IJIaHa.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUS»

Xumudeckoe o0pa3oBaHWE, IMOJIy4aeMO€ BBIMMYCKHUKAMH CPETHEH  IITKOJHI,
ABJISIETCSI HEOTHEMIIEMOM YaCThIO MX 00pa30BaHHOCTU. OHO CIYXKUT 3aBEpIIAIOIIIM
ATAnoOM pealu3alid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX
[IEHHOCTEHW, MNPUCYIIUX LEJOCTHOW CHUCTEME XHUMHUYECKOro oOpa3oBaHus. OITU
IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB TIPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U
00I11Iei KyJIbTYphl YEJIOBEKA, & TAKXKE SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO M TNPUPOAHON cpene. Peanmmsyercs xummdeckoe oOpa3oBaHHE
yUaluXCsl CPeHEN IIKOJbI CPeICTBAaMHU YyUeOHOTO MpeaMera « XUMHUS», COJIepKaHue
U MOCTPOCHHE KOTOPOIro OMpeeeHbl B MPOrpaMMe ¢ y4E€TOM chelupuKH HayKd
XUMUH, €€ 3HAUeHHUs] B MO3HAHUU MPUPOJIbI U B MaTEpUAIbHON JKU3HU 0OIleCcTBa, a
TakkKe ¢ Y4ETOM OOmUX IeNied W TPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeaHero obmiero oopa3oBanus B Poccuiickoit @enepamnuu. Tak,
HampuMmep, Tpu  GOPMHPOBAHWU COJACPKAHUS TPeAMeTa «XUMHUS» YUTCHBI

CJICAYIOOINC ITOJIOKCHHUA O CHCI_II/I(l)I/IKe 1 3HAYCHNH HAYKHW XUMUHU:
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XUMHSL Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT o0co0ylo poJib B
COBPEMEHHOW IIUBUJIM3ALIUU, B CO3JaHUU HOBOM 0a3bl MaTepualibHON KyJIbTypbl. OHa
BHOCUT CBOH BKJIaJ B (OpMUPOBAHHE PAlMOHAIBLHOTO HAYYHOTO MBIILICHUS, B
CO3/IaHHE€ LEJIOCTHOTO TPEACTABICHUS 00 OKpYKaloIeM MHUpEe Kak O €IMHCTBE
MPUPOALI U HYEIOBEKa, KOTOpoe (opMupyercs B XHMHUU Ha OCHOBE IOHUMAHMS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOWIET0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 001aCTSIMU IPUMEHEHUS.
CoBpemeHHass XHWMHMS KaK HayKa CO3MJATENIbHAs, KaK HayKa BBICOKUX
TEXHOJIOTHI HalpapjieHa Ha PEIlEHUE TII00AIbHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHS
YEeJIOBEYECTBA —  CBIPbEBOM, DHEPreTUYECKOMW, IHUIIEBOM, OAKOJIOTHYECKOU
0€30MacHOCT M OXpaHbl 370pOBbS. TECHO B3aUMOJEHCTBYS C JAPYTUMHU
€CTECTBEHHBIMH HAyKaMH, XUMUS CTAJIA HEOThEMJIIEMOW YaCThbI0O MUPOBOM KYJIbTYPHI,
HEO0OXOAMMBIM YCJIIOBHEM YCIIEIIHOTO TPyZAa U KU3HU Ka)KIO0ro 4jaeHa oOLIeCcTBa.
B cootBerctBuM ¢ ob6mmmu 1iensimu v npuHnunamu COO comepkaHue mpeameTa
«Xumusi» (10-11 xmaccel, 0a30Bblii  ypOBeHb H3Y4Y€HHs) OPUCHTHUPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYyYarOMINXCs, HEOOXOIUMYIO
UM I BBIPAOOTKHM MHMPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKIIIOUEHUS B
KU3Hb COIIMYyMa, TPOJIOJDKEHUS 00pa30BaHMs B Pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMMEMN.

CocrapisiomiuMu ~ npeaMera  «XuUMHs»  SBISIIOTCS  0a30Bble  KypChl — —
«Oprannyeckas xumus» u «OOmas W HeEOpraHuyeckass XHUMHs», OCHOBHBIM
KOMITOHEHTOM COZEp>KaHUs KOTOPBIX SBIISIIOTCS OCHOBBI 0Aa30BOM HayKu: CHCTEMa
3HAHUW MO0 HEOPraHUYECKON XUMHUM (C BKJIIOUEHHEM 3HAHUU W3 OOIIeH XUMHH) U
opraHndeckon Xxumuu. OOpMHpPOBAHME NAHHOW CHCTEMBI 3HAHWM NPU H3Yy4YECHUH
npeaMeTa 00ecreuynBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOIOO0Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATUN, 3aKOHOB M Teopud xumuu. CTPyKTypa COAEpKAHUS
KypcoB — «Opranudeckas xuMmMus» U «OOmas W HeOpraHuyeckas XHUMHs»

C(I)OpMPIpOBaHa B IIporpaMme 110 XuMHUH Ha OCHOBE CUCTCMHOI'0O IMOAX04a K N3YyUYCHUIO
6



yueOHOro Marepuana M OOyCJIOBJIEHa HCTOPHUYECKH OOOCHOBAaHHBIM pPa3BUTHEM
3HAHUU HA OMNPENEJIEHHBIX TEOPETUYECKUX YPOBHSX. B Kypce opraHM4eckol XHMMUU
BEILIECTBA PACCMATPUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUS
OpPraHUYECKUX COECTUHEHUH, a TAK)KE HA YPOBHE CTEPEOXHUMHUUYECKUX U AJIEKTPOHHBIX
NpeCTaBIeHU 0 cTpoeHur BenlecTB. CBeieHHUs 00 M3y4aeMbIX B Kypce BEIIECTBaX
JAI0TCAd B Pa3BUTHM — OT YIJIEBOAOPOJIOB IO CJIOKHBIX OMOJIOTMYECKH AKTUBHBIX
coeuHeHn. B kypce opraHndyeckoil XUMHUM MOIYYaloT pa3BUTHE CHOPMUPOBAHHBIC
HAa YpPOBHE OCHOBHOIO 00IlIEero 00pa3oBaHHs IMEpBOHAYAIbHBIC MPEJICTABICHUS O
XUMUYECKON CBSI3U, KIACCU(UKAIMOHHBIX NpPHU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBONCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUH.

B npenmere «Xumus» 6a30BOro ypoBHs pacCMaTpHBAETCSI U3YUEHHBII HA YpPOBHE
OCHOBHOTO 00I11ero 0o0pa3oBaHUSl TEOPETHUYECKUN MaTepuad U (HaKTOJIOTHUECKHE
CBEJICHUS O BELIECTBAaX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «Oo01mas
Y HEOpPraHW4yecKasi XMMUs» 00y4arolmuMcs IpeIoCTaBIseTCs BO3MOXKHOCTh OCO3HATH
3HAUYEHUE TMEPUOJMYECKOT0 3aKOHAa C OOIIETEOPETHUYECKUX M METOJI0JIOTMYECKUX
NO3UIUH, IIy0)Ke MOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIUH 3TOro 3aKoHa — OT
oboOmaromieit 10 oOBsCHAONMIEH U MporHosupyrome. Enqunas cucrema 3HaHU O
BAKHEWIIMX BELIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U IIPUMEHEHHH, a TAKKE O
XUMHUYECKUX PEAKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX NMPOTEKAHUS JIONOJIHIETCS
B Kypcax 10 wm 11 KkjaccoB nayleMEHTaMU  COJIEpKAHUSA, HMEIOIMMU
KyJbTYPOJIOTHYECKUH M MPUKIAAHOW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT
NOHUMAHHUIO B3aUMOCBSI3U XUMHUU C JIPYTUMU HayKaMH, PAcKpbIBAIOT €€ poJib B
MO3HABATEJIbHOM M  MPAKTHUYECKOW JEATEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBAXEHHS K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUUECKUX
MPWIOKEHUN XUMHH, [IOMOTalOT BBITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XMMUEH, KPUTUYECKH OCMBICIIUBATh
uHbopMaIMI0O UM OpUMEHATh €€ s TOMNMOJHEHWS  3HAHWM,  pelleHus

HMHTCJJICKTYAJIbHbBIX W 3KCIICPUMCHTAJIbHBIX MCCICA0OBATCIbCKUX 3a1a4. ConepmaHHe
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y4yeOHOTO mpenMera «XUMHsS» HTaHHOTO YpPOBHS H3y4YEHHsS OpPUEHTHPOBAHO Ha
dopmupoBanre y oOy4yarONIMXCS MHMPOBO33PEHYECKON OCHOBBI Ui HOHUMAaHHA
¢unocodckux wuaeH, TaKMX Kak: MaTepUaIbHOE EIMHCTBO HEOPIaHWYECKOTO H
OpPraHMYeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHHEM, TMO3HABAEMOCTh MPHUPOAHBIX SBICHUN MYyTEM HKCHEPUMEHTA U PEIICHUs
MPOTUBOPEUYUIT MEXIy HOBBIMH (DaKTaMH M TEOPETUYECKUMHU MPEINOCHUIKAMHU,
OCO3HaHME POJIM XUMHM B PEIICHUH AIKOJOTHUECKUX MpobdieM, a Takxke mpoliem
cOepekeHHs] PHEPreTUUYECKUX PECYpPCOB, CHIPbS, CO3JaHMsS HOBBIX TEXHOJOTHH H
MaTepHaoB.

B nnane perienust 3ama4 BOCIUTAHUSA, Pa3BUTH M COLMAIN3ALUU 00y4YaIOIIUXCS
OPUHATHIE MPOrpPaMMONl MO XHWMHUU TMOAXOAbI K OIPEACTCHUIO COAEPKAHUA H
HOCTPOEHMsI IpeiMeTa MpeaycMaTpuBaloT (opMupoBaHHE Yy OOyYarOIIMUXCS
YHHUBEPCATbHBIX YUEOHBIX IEUCTBUH, UMEIOIUX 0a30BO€ 3HAYCHHE JI Pa3IMYHBIX
BUJIOB JICSITEIBHOCTH: pelleHuss mpolieM, TMOHMCKa, aHauu3a U  00padoTKH
MHQOpPMAaLIMK, HEOOXOMUMBIX s TPUOOPETEHUS OMNbITa MPAKTHUYECKOW W
MCCIIEI0BATENLCKOM AESITETbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUHM XUMHUH.

XuMHs Ha YpOBHE YINIYy0JI€HHOI0 M3y4YeHMsl 3aHHMaeT Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4HOro oOpa3oBanus ywamuxcs 10-11 kimaccoB. U3yuenue
npeaMera, peanusyeMoe B yCIOBHMAX AU(QepeHuHpoBaHHOrO, MPOPUIBHOTO
oOyudeHusi, TPU3BAHO OOECIEeUuTh OOIIC00Pa30BATEIbHYI0O M OOIIEKYJIbTYPHYIO
MOJTOTOBKY BBIITYCKHUKOB MIKOJIBbI, HEOOXOIUMYIO JUIsl aJanTallid UX K OBICTPO
MEHSIFOIIMMCS YCIIOBHSIM KH3HH B COLUYME, a TAKKe JUIsl IPOAOJIKEHHsST 00yueHUs B
opraHu3anusax npopeccuoHaIbHOro 00pa30BaHusl, B KOTOPBIX XUMHUS SBIISETCS OIHOM
U3 TPUOPUTETHBIX NUCUUIUIMH. B mporpamme mo XMMUU Ha3Hau€HUE IMpeAMETa
«XUMHSD» ~ TIOJyd4aeT  MOAPOOHYI0  MHTEPNpETAllMi0 B COOTBETCTBUHM  C
ocHoBonojaraomumu  nojoxeHusiMu  GI'OC COO o B3auM000YCIOBIEHHOCTH
Hese, colepkaHus, pe3ynbTaToB o0ydeHHsl U TpeOOBaHMI K YPOBHIO MOJATOTOBKH

BBIITYCKHHKOB. CBI/IILGTCJ'IBCTBOM TOMY ABJEIOTCA  CIICAYIOINUCE  BBIINMOJHACMBIC
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OporpaMmMo Mo XuMuu GYHKUUUA: WHOOPMAIMOHHO-METOAMYECKas, peanu3anus
KOTOpO# oOecrneunBaeT MOJIyYeHHE MPEACTaBICHUS O IeNIX, COACp)KaHWHU, OOIen
CTpaTeruu 00y4YeHus, BOCIIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU MPEAMETA,
M3y4aeMOro B paMKax KOHKPETHOTO MNpOQWIL;, OpraHU3alMOHHO-IUIAaHUPYIOIas,
KOTOpasi MpeayCMAaTPpUBAET OIpPEACNICHUE: MPUHUMUIIOB CTPYKTYPUPOBAHHS H
MOCIIEA0BATEIHLHOCTH U3yUEHUSI yYEOHOTO

Marepuaia, KOJMYCCTBCHHLIX U KAYCCTBCHHBIX €TI0 XapaKTCPUCTHUK;

MOAX0A0B K (DOPMHUPOBAHUIO COJNEPIKATEIILHOW OCHOBBI KOHTPOJISI WM OIEHKH
00pa3oBaTeNbHBIX JOCTIKCHHM OOYYaIOIMXCS B pPaMKax MTOTOBOW aTTEeCTAllUHA B
dbopMe eAMHOT0 TOCYJapCTBEHHOTO IK3aMEHa M0 XUMHUH.

[Iporpamma juist yriyOin€HHOTO M3y4YEHUS] XUMHUH: YCTAaHABJIMBAET WHBAPUAHTHOE
NpEeIMETHOE COJEp)KaHue, o0s3aTeNbHOE MJisi HM3YyYEeHHs] B pPaMKax OT/AEJIbHBIX
npoduiieid, nperycMaTpUBaeT pacipeiesieHue U CTPYKTYpUpPOBaHUE €ro Mo Kiaccam,
OCHOBHBIM COJICPKATEIHHBIM JIMHUSM/pa3iesiaM Kypca;

Ia€T MPUMEpPHOE pacrpeiesieHre y4eOHOro BpeMEeHH, PEKOMEHIyeMOro JIJIst

HN3Yy4YCHUS OTACIBbHBIX TCM,

npejyiaraeT NPUMEPHYIO TOCIEeIOBATEIbHOCTh M3YYCHHS Y4eOHOTO MaTepualia C
y4ETOM JIOTUKHU TTOCTPOSHHS Kypca, BHYTPHUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3CH;
DaéT METOJMYECKYI0 HMHTEPIPETAlMio IIeNield W 3aJa4 M3y4eHus IpeaMeTa Ha
yriyOJIEHHOM ypPOBHE C Y4ETOM COBPEMEHHBIX NPHUOPHUTETOB B CHUCTEME CPEIHETO
oOrrero o0pa3oBaHus, COICPIKATEILHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHSI OCHOBHOM 00pa3oBaTEIbHON MPOTPaMMBI CPETHETO 00mero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), & TAKXKE C Y4ETOM OCHOBHBIX BUIOB
y4eOHO-TIO3HABATEIbHBIX JICHCTBUIA OOYYalOLIErocsi MO OCBOCHUIO COJCPIKAHUS
npeaMeTa.

[To Bcem mo3umusM B MporpamMMe MO XUMHUH MPEIyCMOTpeHa MPEeeMCTBEHHOCTh C
oOyuyeHHeM XHMHHM Ha YpPOBHE OCHOBHOro obOiero oOpazoBanus. IIporpamma mo

XUMHH CITY’)KUT OPUEHTHUPOM JUIsl COCTaBJICHHsSI aBTOPCKUX pabouux mporpamm. 3a
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npenesaMyd YCTaHOBJICHHOW MPOrpaMMOM MO XMMHUU 00s3aTesIbHON (MHBApUAHTHOM)
COCTaBJISIIOLIEH COAepKaHus y4eOHOTo MpeAaMeTa «XUMHUsSD OCTaETCS BO3MOXKHOCTD
BbIOOpAa €ro BapUATUBHOM COCTABIISIONIEH, KOTOpas JOJDKHA OMPENEIsIThCS B
COOTBETCTBUHM C HaIlpaBJIEHUEM KOHKpPETHOro mnpodwis oOydeHus. ABTOpamu
pabouux TporpaMM MOXKET OBITh MPEIONKEH WHOW MOAXOA K CTPYKTYPHPOBAHUIO
y4eOHOTO MaTepuaja U MOCIeI0BATEILHOCTH €r0 U3Y4YCHUS, CBOE BUICHUE MyTeH U
crioco00B (POPMUPOBAHUSL CUCTEMBI MPEAMETHBIX 3HAHUW, YMEHUI U BUJIOB Y4e€OHOM
JEeSTEIBHOCTH, a TAKXKE CUCTEMbI CIIOCOOOB U METOAMYECKUX MPUEMOB MO PA3BUTHUIO
Y BOCIIUTAHUIO 00YyYaroIuXcsl.

B cootBeTcTBUM ¢ KOoHIENTyadbHbIMU NOJOXKEeHUIMU PI'OC COO o0 HazHaueHUU
MpeaMETOB 0a30BOTO M YIIYOJIEHHOTO YpPOBHEHW B cucteMe AudhepeHIInpOBaHHOTO
oOy4eHHsT HaA YypOBHE CpeaHero oOmero oOpa3oBaHUS XUMHUS Ha ypPOBHE
yrayOn€HHOTO W3yYeHHsS] HANpaBiICH HA peaM3aldi0o  TMPEEMCTBEHHOCTH C
MOCJIEYIOIIMM 3TalloM MOJIYYEHUsI XUMHUYECKOT0 00pa30BaHUs B paMKax HU3y4YeHUs
CHEIHUATbHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKUMX JHUCLHMIUIMH B BYy3aX U
OpraHu3alMsIX CPEeIHEro MpoPecCHOHATLHOTO 00pa3oBaHus. B 3Tol CBA3M U3yueHUe
npeaMeTa «XUMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pACHIUPEHHE W
yrayOJieHne  TEOPEeTUYECKOW ¢ MPaKTUYECKOW TIOJATOTOBKH  OOYyYaromIuxcs,
BBIOpABIINX OMNpeAeNEéHHbIH Npoduiab 0O0ydeHHs, B TOM YHCIE C TEPCHEKTUBOM
NOCJIEAYIONIETO  TMOJYYeHUS] XMMHUYECKOTO  00pa3oBaHMs B OpraHu3alusax
npodeccuoHanbHoro ooOpaszoBanusa. B cBere TpeboBanuit PI'OC COO «k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTelIbHOM MpPOrpamMmbl
cpemHero o0mero o0pa3oBaHUs HW3Y4YEHUE TpenMera «XUMHUsS» OPHUEHTHPOBAHO
TaK)Ke Ha PEIICHUE 3a7a4 BOCIUTAHUS W COIMAIBLHOTO Pa3BUTHs OOyYaronIuxcs, Ha
dbopMHUpOBaHNE y HUX OOIIEMHTEIUICKTYaJbHBIX YMEHHUH, YMEHUN DPaIlMOHAN3AINNA
ydeOHOro Tpyaa ©  OOOOIMIEHHBIX  CIOCOOOB  JIESITEIBHOCTH,  HMMEIOIIHUX

MEXIMCUUIUTMHAPHBIA, HAAMPEIMETHBIM XapakTep.
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XvMHsI Ha YpOBHE YIiyONE€HHOTO H3Y4YEHHUs BKIIOYAET YriayOJNEHHBIE KypChl —
«Opranunyeckas xumus» u «O0mas u Heopranuueckass xumus». [lpu onpenenenun
MOJIXO/IOB K OTOOpPY M CTPYKTYpHOM OpraHu3allud COAEp>KaHUS STUX KYpCOB B
MporpaMme Mo XUMHUM 3a OCHOBY NpuHATH monoxenuss ®I'OC COO o paznuuuax
0a30BOr0 M yriIyOJIEHHOTO YPOBHEW M3YUYEHHUS MTPEeIMETA.

OcHoBy coaepxaHus KypcoB «Opranuueckas xumus» u «OOmas u
HEOPTraHWYECKask XUMUS» COCTABIISET COBOKYITHOCTh MPEAMETHBIX 3HAHUW W YMECHHU,
OTHOCAIIMXCS K 0a30BOMYy YpOBHIO H3Y4Y€HHUs NpeaMera. JTa CHUCTeMa 3HaHUU
MOJIy4aeT OINpEeAeTEHHOE TEOPETHUYECKOE JOIMOJIHEHHUE, IO3BOJIIONIEE OCO3HAHHO
OCBOMUTH CYHIECTBEHHO Ooubliuii 00bEM (akTosornueckoro marepuaia. Ha
yrayOnEHHOM ypOBHE U3yUeHUs IpeaMeTa o0ecnedeHa BO3MOKHOCTh 3HAYUTENIbHOTO
YBEJIMYCHUS 00bEMA 3HAHUI 0 XUMUYECKHUX DJIEMEHTAX U CBOMCTBAX UX COCAMHEHUI
Ha OCHOBE pAaCIIMPCHUS WM YriayOJeHUs MpeACTaBICHUH O CTPOCHUU BEIIECTBA,
XUMUYECKON CBSI3W U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIUH, pacCMaTPUBAEMBIX C
TOYKM  3pEHUS  XUMHUYECKOM KHHETMKM W  TepMOJMHaMHUKH. M3ydeHue
NEePUOJUYECKOro 3akoHa U llepuoamyeckoil cHUCTEMbl XHMHUYECKHX 3JIEMEHTOB
0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKUX TMPEACTABICHHUSIX O CTPOCHHUH
aTomMa. XUMHUYECKask CBSI3b OOBSICHACTCSA C TOYKU 3PCHUS DHEPTETUICCKUX N3MECHEHHM
npu e€ o0pa30BaHHUU U pa3pyLICHUH, a TAKXKE C TOUKH 3PEHUS MEXaHHU3MOB €€
oOpa3zoBanusi. M3ydyenwe TUNOB peakuuid  JomnoJsiHAeTcs — (GOPMHUPOBAHUEM
NPEICTaBICHU 00 3IEKTPOXMMUYECKHUX IMpoIeccax M AIIEKTPOJIM3€ pacIyiaBOB U
pacTBOpOB BemiecTB. B Kypce OpraHuueckod XUMUUM TP PaCCMOTPEHHUH
PEaKIIMOHHON CTIOCOOHOCTH COSMHEHHM yAeNsIeTcsl 0c000€ BHUMaHHUE BOIIPOCcaM 00
AIEKTPOHHBIX A PeKTax, 0 B3aUMHOM BIUSHUNA aTOMOB B MOJICKYJIaX M MEXaHHU3MaX
peakiuii. Ocoboe 3HaUeHHE HUMEET TO, YTO Ha COACpPXKAHHE KYpPCOB XHUMHH
yrayOJaE€HHOTO YPOBHS MU3Y4YE€HHUs JUIsl KJIACCOB OMNpPEAENIEHHOro Mmpo@uiist (IIaBHBIM
00pa3oM Ha UX CTPYKTYPY M XapakTep IOMOJHEHUN K OOlIel cucTeMe MpeIMETHBIX

3HaHHﬁ) OKa3bIBaOT BJIUAHHUC CMCIKHBIC ITPCAMCTEI. TaK, HaImpuMep, B COACPKaHNU
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npeaMeTa A KJIacCOB XMMMKO-(DPU3MUECKOro npoduiis OoJblIoe 3HaueHue OyayT
MUMETh 3JIEMEHTBI y4eOHOro Marepuaia o oomen xumun. [Ipu nzyyenun npeamera B
JAHHOM CJIy4yae akLeHT OyJeT czeslaH Ha OOLIHOCTh METOOB MO3HAHUSA, OOIIHOCTb
3aKOHOB W TEOpHM B XUMHUM MU B (U3UKE: aATOMHO-MOJEKYJSpHAas TEOpHs
(MonexynsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHHUS] MACChl M YHEPTHH, 3aKOHBI
TEPMOJMHAMMKH, DJIEKTPOJIN3a, IIPEACTABICHNASI O CTPOCHUM BEIIECTB U Apyroe. B
COJIEpP’KaHUU TpEeAMETa JUIs KJIACCOB XMMMKO-OMOJIOTMYecKOro npouis OOoJbIIMi
yJelbHbIN Bec Oy/leT UMETh OopraHudeckas xumusi. B atom ciaydae npenocrasisiercs
BO3MOKHOCTb 7151 O0Jiee 0OCTOSITENIBHOIO PACCMOTPEHUSI XUMHUECKON OpraHu3aluu
KJIETKH KaK OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOIl BXOMST, K MPUMEPY, TaKHUe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIUIU/bI, O€IKU, YII€BOAbI, HyKIEUHOBBIE KUCIOTHI
u apyrue. IIpu 5TOM 3HAaHMSA O COCTaBe M CBOMCTBAX IPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIIY)KAaT OCHOBOM I M3Y4YEHHs CYLIHOCTH
IPOLECCOB (POTOCUHTERA, ABIXAHUS, TUIIEBAPEHUSI.

B muane QopmupoBaHuS OCHOB HAyyHOTO MHPOBO33PEHHS, OCBOCHMUS
OOLIEHAYYHBIX METOJIOB IO3HAHMS U OIbITa NMPAKTUYECKOTO MPUMEHEHMSI HAYUHBIX
3HaHUW H3y4eHUe TMpeaMeTa «XUMHUS» Ha YIIIyOJEHHOM YpOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3SIX C Yy4eOHBIMU TpPEAMETaMU, BXOAAIIMMU B COCTaB
npeaMeTHeIX oOnactelt «EcTecTBeHHOHaydHblE TpeaMeThl», «Martematuka u

uHpopmaTrka» 1 «Pycckuil sI3bIK U UTEepaTypar.

[Ipu uzyyenuun yueGHOro npeaMera « XuMus» Ha yriiyoJIEHHOM YpOBHE TaKXKe, Kak
Ha YpPOBHE OCHOBHOI'O W CpeaHero oOiiero oOpa3oBaHus (Ha 0a30BOM YpOBHE),
3aj1a4yeil MepBOCTENIEHHOM 3HAUUMOCTH SIBIIIE€TCA (POPMHUPOBAHHE OCHOB HAYKU XUMHH
KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOM A TETbHOCTH YEIOBEKa
U OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. Pemenwe o5ToM 3agaum Ha
yrayOJaE€HHOM YPOBHE M3yUY€HHUS MpEeAMETa MPEAoiaracT peain3alnio Takux 1esei,

Kak: (OpMHUpPOBAaHUE MPEICTABIICHUN: O MaTepuajlbHOM €IUWHCTBE MHUpA,
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3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIEHUM MPUPOJIBI, O MECTE XMMHUU B CUCTEME
€CTECTBEHHbIX HayK M €€ BeAylled pojau B 0OECIEUEHUH YCTOWYMBOIO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUU IMPOOJIEM 3KOJOTMYECKOW, SHEPreTUUYECKOM M IMUIIEBOU
0€30MacHOCTH, B PAa3BUTHH MEAMILMHBI, CO3JaHUU HOBBIX MAaTEPUAJIOB, HOBBIX
HMCTOYHHKOB 3HEPruM, B OOECIIEUYEHUH PALMOHAIBLHOTO MPUPOIOINOJIB30BAHUS, B
bopMUpPOBaHMHM MHPOBO33PEHUS U OOIIeH KyJIbTYphl 4YeJIOBEKa, a TaKxke
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHON CpENE;

OCBOEHHME CHCTEMbl 3HAHMi, JEXKalMX B OCHOBE XMMMUYECKON COCTaBJISAIOLIEH
€CTECTBEHHO-HAYYHONH KapTUHbI MHpa: (PyHAAMEHTAJIbHBIX IOHATHI, 3aKOHOB H
TEOpUN XMMHH, COBPEMEHHBIX IPEJCTABICHUNH O CTPOECHUHU BEIIECTBA HA Pa3HbIX
YPOBHSIX  —  aTOMHOM,  HOHHO-MOJIEKYJIIDHOM,  HaJMOJIEKYJSIPHOM, O
TEPMOJIMHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpAaX M IUCIEPCHBIX CHUCTEMax, 00
OOLIMX HAYYHBIX MPUHIUIAX XMMHUYECKOIO IPOU3BO/ICTBA;

¢opMupoBaHHE y OOYyYarOIMXCSd OCO3HAHHOIO IOHMMAaHHUs BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKMX 3HAaHUN s OOBSICHEHMs KIIOUEBBIX HIEH M mpodsieM
COBPEMEHHOM XUMUH, 11 OOBSCHEHUS M NPOTHO3UPOBAHMS SIBICHUN, UMEIOLINX
€CTECTBEHHO-HAYYHYI0 NPHPOAY; TI'PAMOTHOTO pEIIEHUs MpoOJeM, CBS3aHHBIX C
XUMHEW, NPOTHO3UPOBAHUSA, AHAIM3a M OLEHKM C NO3WIMM SKOJOTMYECKOU
0€30MacHOCTH MOCIEICTBUN OBITOBOM M MPON3BOACTBEHHOHN AESITEILHOCTH YEIOBEKa,
CBSI3aHHOM € XHUMHYECKUM IIPOU3BOJCTBOM, MCIOJIB30BAaHUEM U IEpPEpadOTKON
BEIIIECTB;

yriiyOJIeHue MpEeACTaBICHUI O Hay4HbIX METO/JAaxX IMO3HaHWs, HEOOXOAMMBIX JUIS
NpUOOpEeTEeHUs] YMEHUN OPHEHTHUPOBATbCA B MHpPE BEIHIECTB U OOBSICHEHUS
XUMHUYECKUX SIBJIEHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUYECKON JAEATEIbHOCTH

U TOBCEIHEBHOMU KU3HH.

13



HEJAU U 3AJAYU YYEBHOT' O ITPEAMETA «XUMMUS»

B mpaktuke mnpenojiaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHMs TaK U HAa YPOBHE CPEAHEro OOIIEro oOpa3oBaHMs, MPH OMPEIEICHUN
COZIEpKATENbHOM XapaKTEPUCTUKHU LeJIed H3yYeHHs NpeIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTH TPAJUIIMOHHO TpU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKOM HAayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIBHOCTH YEJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyibTypbl. C
METOAUYECKOW TOYKM 3PEHUS TAaKOW MOAXOJ K OINPEHCICHUIO LEJIed H3y4YCHHUs
MIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.

I'maBHbIMU 1eNsIMM  M3y4E€HUS MOpeaMeTa «XUMHS» Ha YPOBHE CpPEIHEro
oOmiero oopa3oBanus Ha 0a30BOM YPOBHE SBIISIOTCS:

(GhopMUpPOBAHHE CHUCTEMbI  XUMHUYECKUX 3HAHUU KaK BaXHEUIIEH

COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOM JIeKaT

KJIFOUEBbIE TIOHATHS, PyH/IaMEHTAJIbHBIE 3aKOHbBI M TEOPUU XUMHH, OCBOEHHUE SI3bIKA
HayKH, YCBOEGHHE U MOHMMAaHUE CYIIHOCTH JOCTYIHBIX 000O0IICHUI
MHUPOBO33PEHYECKOrO XapaKTepa, O3HAKOMIICHUE C UICTOPUEN UX PA3BUTHS U

CTaHOBJICHUS; (POPMHUPOBAHUE U PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJIaX

MMO3HAHUS BEMIECTB M XUMUUYECKHUX PEaKIUi, HEOOXOUMBIX JIJIsi TPUOOPETEHUS

YMEHUU OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHYECKUX SIBIICHUIN, UMEIOIINX

MECTO B IIPUPOJE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HU; Pa3BUTUE YMEHUH U
CHOCOOO0B JEATENbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U O0BICHEHUEM XUMUYECKOTO

AKCIIEPUMEHTA, COOJTIO/IEHUEM MTPaBUII O€30TacCHOTO OOPAIIEHUS C BEIIECTBAMH.

ConepxaTenpHas XapakTEpUCTHKAa LEJNEed W 3aJad M3Y4YEHHs MpeIMeTa B
nporpaMMe MO XMMHUHM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMU
IPUOPUTETAMU B CUCTEME CpeJiHero obmiero oopazopanusi. CeroiHsa B MpenojaBaHuu
XUMUU B OOJIBIIEH CTEMEHH OTAAETCS MPEANOUYTCHHE MPAKTHYECKOM KOMIIOHEHTE
comepkaHusi  OOy4YeHUs, OPHCHTUPOBAHHOW HAa  TIOJTOTOBKY  BBIMYCKHUKA

001eo0pa3oBaTeIbHON  OpraHu3aIiy, BJIQJACIONIETO0 HEe HAO0OpOM 3HaHUN, a
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(GYyHKIMOHAIFHOW TI'PaMOTHOCTBIO, TO €CTh CINOCOOAMH W YMEHHUSMHU AKTUBHOTO
NOJY4YeHUsT 3HAHUM W TPUMEHEHHS UX B peaJbHOW JKU3HM JUIA PELICHUS
NpakTUYEeCKUX 3a7ad. B 9STOH CBSA3M Tpu  M3yYeHUH TpeaMera «XUMUs»
JOMUHHpYIOLEe 3HaUe€HHE TPUOOPETAIOT TaKUE LIEIH U 3a4a4H, KaK:

amanrtanusi o0y4yaroumxcs K YCJIOBUSIM JWHAMUYHO DPa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHME  MHTEJUIEKTYaJlbHO  PA3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPHHITHIO TPAMOTHBIX
pelIeHNii B KOHKPETHBIX XU3HEHHBIX CUTYAIMsX, CBSA3aHHBIX C BEIIECTBAMHU U HUX
npuMeHeHneM; (GOpMHUPOBaHHE y OOYYAIOIIUXCS KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIMI), HMMEIOIUX YHHUBEpPCAIbHOE 3HAa4YeHHE Uil DPA3JIMYHbIX BHJOB
JESTeNIbHOCTH: pEeUIeHUs] IpoOsieM, MOMCKa, aHanu3a U 00paboTKH MH(pOpMAaIuH,
HEOOXOUMBIX JJIsi PUOOPETEHUS OMbITa JEATEIbHOCTH, KOTOPas 3aHUMAET Ba)KHOE
MECTO B TO3HAHMM XHMHH, a TaKKe s OLEHKH C TO3ULUNA HKOJIOTUYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB Ha OPraHU3M
YeJI0BeKa U MPUPOAHYIO Cpeay;

pa3BUTHE IMO3HABATEIBHBIX HHTEPECOB, HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
criocoOHOCTe 00yyaromumxcs: CHocOOHOCTH CaMOCTOSITETIBHO MPHOOpETaTh HOBBIE
3HAaHUA MO0 XMMHH B COOTBETCTBUU C XKU3HEHHBIMH MOTPEOHOCTSIMH, HUCIIOJIB30BAThH
COBpEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUU AJI1 MOMCKAa U aHanIM3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HMH(POPMAIMH XUMHUYECKOTO COAEpkKaHUs; (OpMHUPOBAHUE H
pa3BuUTHE y OOY4YalOIIMXCS ACCOIMATUBHOTO U  JIOTMYECKOTO  MBIIUICHUS,
HaOJII01aTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAUMBI,
B YAaCTHOCTH, MpPHU IUIAHUPOBAHUW U TPOBEACHUHM XUMHUYECKOTO HKCIEPUMEHTA;
BOCIIUTaHHUE Y OOydaromuxcs yOexAEHHOCTH B TYMaHUCTHUECKON HaIpaBICHHOCTH
XUMHH, €€ BaXXHOM POJIM B PELIICHUH TIJIOOATBHBIX MPOOJIEM paIliOHATIBLHOTO
MPUPOIOTIONB30BaHUS, TOMOJHEHUSI JHEPreTUYECKUX PECYpCOB U COXPAHEHUS
IOPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOJMMOCTH OEpeKHOro OTHOILICHHS K

mpupoac m CBOCMY 3I0POBBIO, a TaKIKE HpI/IO6peTCHI/I$[ OIIbITa HCITIOJIb30BaHUA
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IMOJTYYCHHBIX 3HAHUM IJIA IPUHATHUA TPAMOTHBIX pCHICHI’IfI B CUTyallusAX, CBA3aHHBIX C
XUMHWYCCKHUMMU SIBJICHHUAMM.

Ilpu usyuenuu yuebno2o npeomema «Xumusy Ha yeayONEHHOM YPOGHE MaKice,
KaK Ha ypoeHe OCHOBHO20 U cpedHe20 obuje2o obpaszosanus (Ha 0A3080M yposHe),
3a0ayell NepeOCMENneHHOU 3HAYUMOCMU SBIAeMC DOPMUPOBAHUE OCHO8 HAYKU
XUMUU KAK 00]1acmu cO8PEMEeHH020 eCMeCcmB803HAHUS, NPAKMUYECKOU 0esimelbHOCMU
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smou 3a0auu Ha YenyOnéHHOM YpO6He U3VHeHUs npeomema
npeononazaem peanuzayuio maxKux yenetl, Kax:

Gopmuposanue npedcmasieHui:

0 MamepuanbHOM eOUHCmBe MUpda, 3aKOHOMEPHOCMAX U NO3HABAEMOCHU
ABNEHUU NPUPOObL, O Mecme XUMUU 8 CUCmeMe eCMeCE8eHHbIX HAYK U eé sedyuyell
ponu 8 obecneyeHUuu YCmMoudUBo20 pazeUmus 4eio8eyecmeda: 8 peuleHuu npooaem
IKOJIOSUHECKOLL, IHEePeeMUYeCcKol U NUWeol Oe30NaAcCHOCMU, 8 PA38UMUU MeOUYUHDL,
CO30aHUU HOBbIX MAMepualos, HOBbIX UCMOYHUKOS OHepeul, 8 obecneyeHuu
PAYUOHANTLHO20 NPUPOOONONb308AHUS, 6 POPMUPOBAHUU MUPOBO33PEHUS U 0Oujell
KYIbMYpPbl 4el08eKd, d Maxice IKON02U4ecKu 000CHOBAHHO20 OMHOUEHUS K CB0EeMY
300p06bI0 U NPUPOOHOU Cpede; 0CBOEHUE CUCMEMbl 3HAHULL, NeHCaujux 8 OCHOB8e
XUMU4eCcKou cocmasnaowell ecmecmeenHO-HAYYHOL KapmuHbvl mupa:
QYHOAMEHMANbHBIX ~ NOHAMUL, 3AKOHO8 U  MeOopull  XUMUU,  COBPEMEHHBIX
npeocmasieHull 0 CMpoeHUulU 6eujecmsd HA PA3HLIX YPOGHAX — AMOMHOM, UOHHO-
MOJIEKVIIAPHOM, ~ HAOMONEKVIAPHOM, O MEPMOOUHAMUYECKUX U  KUHEMUYECKUX
3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX PeaKyul, O XUMUYeCKOM PA8HO8ecUl,
pacmeopax u OUCNEPCHbIX CUCMeMAx, 00 0OWUX HAYYHLIX NPUHYUNAX XUMUYECKO20
npouzgoocmea;  opmuposanue 'y  00YHAOWUXCA  OCO3ZHAHHO20 — NOHUMAHUSL
80CMPEOOBAHHOCMU CUCTNEMHBIX XUMUUECKUX 3HAHUU O/l 0OBACHEHUs. KII04eBblX
uoeti u npodem co8pemMeHHoU Xumuu, 0 00bACHEeHUS U NPOSHO3UPOBAHUSL A6TEHUL,
UMEIoWUX — eCMeCmE8eHHO-HAYYHYIO NPUpooy, 2paMOMHO20 peuieHus npooem,
CBA3AHHBIX C XUMUELl, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NOZUYUL IKOJI02UHECKOU
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bezonacHocmu  nocieocmeull.  Oblmoeou U  NPOU3BOOCHBEHHOU  OesimelbHOCMU
yenoeekda, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONIb30GAHUEM U
nepepabomiou  eewjecms,  yenyojeHue npeoCmasieHull. O HAYYHbIX Memooax
NO3HAHUS, HeoOXOO0UMbIX Ol NPUOOpemeHuUsi YMeHUli OPUEHIMUPOBAMbCL 6 Mupe
gewecms U OObACHEeHUS XUMUYECKUX ABNeHUUl, UMEWUx Mecmo 6 npupoode, 8
NPAKMUYECKOU 0esimeIbHOCIU U HOBCEOHEBHOU HCUZHUL.

B nname peanusayuu nep8oouepeoHviX BOCNUMAMENbHLIX U DPA3BUBAIOUIUX
QYHKYULl YeloCMmHOU CUCmeMbl CpeoHe20 00we20 00pa3osanusi npu U3yyeHuu
npeomema «Xumusy Ha yenyOiéHHOM YPOBHe 0COOYI0 AKMYAIbHOCIb NPUOOpemarom
maxue yenu u 3a0aqu, Kax:

gocnumaHue YoercOEHHOCMuU 8 NO3HABAEMOCMU S8NEHUL NPUPOObL, YBANCEHUSL K

npoyeccy meopdecmed 6 obracmu meopemudecKkux u I’lpl/lK/laaHblx Uccie006aHuUll 8

XUMuu, c])opmupoeaﬂue MUPOBO33PERUA, coomeemcmeyoueco
COBPEMEHRHOMY YPOBHIO pa3zeumusl HayKu, paseumue momueayuu K
06_)/’{67-”/”0 u NO3HAHUI0, cnocobrnocmeii K CAMOKOHMPOJIoO U

CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUS 00UeHes08eyecKUX YeHHOCMell, pa3gumue
NO3HABAMENLHBIX UHMEPECO8, UHMEILLEKMY ANbHbIX U MBOPUEeCKUX cnocobHocmel
obyuarowuxcs, oopmuposanue y HUX CO3HAmMeNbHO20 OMHOULEHUS. K
CAM0O00PA308aHUI0 U HENPEPBLIBHOMY 00PA308AHUIO KAK YCIIOBUIO YCHEUHOU
npogeccuonanbHou u 00WeCmBeHHOU  OesmelbHOCMU,
0MEemcmeenHo20
OMHOWEHUsI K CB0EeMY 300p08bl0 U NOMPeOHOCmU 6 300p0BOM 00pasze HCUZHU,
Gopmuposarue ymeHull U HABLIKOB PA3YMHO20 NPUPOOONOILIOBAHUSA, PA3BUIMUE
IKONIO2UYECKOL  KYIbmypsl, npuodbpemeHue  onvima  00WECMBEeHHO-NONE3HOl
IKOJIO2UHECKOU OesIMeIbHOCU.
[lermu w 3agaum w3ydeHHWs TpeaMeTa «XUMHUS» TOIYYHIA TOIPOOHYIO
METOJMYECKYI0 HHTEPIIPETAIUIO B pazzene nporpammbl «IlmanupyemMeie pe3yabTaThl

OCBOCHHS TpEIMETay, Onmaroaaps yemy oOecle4eHO YETKOE IMPEJICTABICHUE O TOM,
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KaKHuC 3HAHUA W YMCHHA HMCIOT IIPAMOC OTHOIICHUE K PCaiM3alluU KOHKpCTHOﬁ

LIEJIH.

MECTO YYEBHOI'O IPEJJMETA «XUMUS» B YHEBHOM IIJIAHE
B cucreme cpennero oOmiero oOpazoBaHusi «XuUMHUsS», U3ydaeMmas Ha 0a30BOM
YpOBHE, TpHU3HAHa O00A3aTeIbHBIM YYE€OHBIM TMPEIMETOM, BXOISALIMM B COCTaB
npeaMeTHo — obmactu  «EctectBeHHbie  Haykm». OOmiee  YMCIO  YacoB,
PEKOMEHOBAaHHBIX i u3ydyeHus: xumun — 70 gacos: B 10 kinacce — 35 yacoB (1 yac B
Heneno), B 11 kiacce — 35 yacoB (1 4ac B Heneno).
VY4eOuslii npeamet «XuMus» yriryOJIEHHOTO YPOBHS U3YUEHHS BXOAHUT B COCTAB
npeaMeTHon obnactu «EctecTBeHHBIE HayKm». ETo n3ydeHue npearycMoTpeHo B
KJIaCcCaxX €CTECTBEHHOHAYYHOTO NMpOoduisi, HapuUMep XUMUYECKHUX,
XUMHKOOMOJIOTUYECKUX U MEAUIIMHCKUX. B 3THX Kilaccax u3ydyeHue JaHHOTO
npeaMeTa MpeayCMOTPEHO B 00bEME YyueOHOM Harpy3Ku HE MeHee 3 4 B HEJIEINIO.
OO111ee Yncao YacoB, PEKOMEHIOBAaHHBIX JUIsl U3yYEHUS] XUMUU Ha YTITyOIEHHOM
ypoBHe, — 210 gacos: B 10 knacce — 105 gaca (3 yaca B Henento), B 11 knmacce — 105
yaca (3 Jaca B HEZIeJNIO).
[Tpu ¢opmupoBannn 00pa3oBaTENbHON OpraHU3alUEl MYIbTUIPO(UILHOTO
yueOHoro miuaHa mius 10 u 11 kjaccoB ycTaHaBiauBaercs yuyeOHasi Harpyska IO
npeamMeTy «Xumus» i1 6a30Boro ypoBHs B oobeme 1 yac B Henenmto (35 4 B rox), a
Uisl  yriayOn€HHOro YpOBHS cleAyromuMm oOpa3oM: 1 yac B HeIeno 3a CYeT
oO0sa3arensHO wacth OOII COO wm 2 wuaca 3a cuer yactu OOII COO Ha
JIOTIOJIHUTENbHBIE yueOHble TpeaMeTsl. Takum oOpasom, g 00ydaroImuxcs,
BbIOpaBIINX YIAyOJIEHHOE W3Y4YeHHE XUMHH, yueOHas Harpy3ka yCTaHaBJIMBAETCS
takke 3 yvaca B Hegemo (105 u B rom), 3TO NMpaBOMEPHO, €CIM MaKCHMallbHas
yueOHas Harpy3Kka He IMPEBBIIIAeT MAKCUMAIBHO JOMYCTUMYIO y4€OHYIO Harpy3Kky B

HEIEITIO.
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B TemaTtmdeckoM IIaHUPOBAHWU yKa3aH pe3epB y4eOHOTO BpPEMEHHU, KOTOPOe
PEKOMEHAYETCSl IS pealli3allii  aBTOPCKUX IOJAXOJOB IO HCIOJb30BAHUIO
pazHooOpa3HbIX (HOPM OpraHU3alUK YIEeOHOTO IMpoIlecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XHUMMUS»

®I'OC ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS 00yUYarOITUMUCS
nporpaMMm cpeaHero ooOimero oOpa3oBaHUsl (JJUYHOCTHBIM, METalpeAMETHBIM H
npeaMmeTHbiM). [lonyuenne xumudeckoro oOpa3oBaHus 0a3HpPyeTCs HA OCHOBHBIX
TUAAKTHYECKUAX MPUHINIAX 00ydeHus (HaAydHOCTH, CACTEMHOCTH, CHCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3U TEOPHUM C MPAKTUKOM, HATJSAIHOCTA U Jp.), HA NPUMEHEHUU
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHM C y4ETOM MEXAaHU3MOB JIOCTHIKECHHUSI
BCEX IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS OCHOBHOM 00pa30BaTEIbHOU MPOrpaMMBI.
Hay4yno-meTtoaudeckoii OCHOBOW [ijii  pa3pabOTKH IJIAHUPYEMBIX pPe3yJIbTaTOB
OCBOCHHSI TPOTpaMM CpefaHero oOmero oOpa3oBaHHsS —SBJISETCS CHUCTEMHO-

HCHTCHBHOCTHBIﬁ nmoaxona.

JIMYHOCTHBIE PE3YJIbTATDBI

B coorBercTBUM € CHCTEMHO-AESATEIBHOCTHBIM TOAXOJAOM B  CTPYKTYype
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMSI MpeameTa «XUMHUs» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHus BbIJICJICHBI CIASAYIOIINE COCTABIISAIOIIHUE:

OCO3HAHME OOYYAIOMMMHUCA POCCHUMCKOM  TIpaXIaHCKOM  HACHTUYHOCTH —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEAEIICHHUIO;

HaJIM4YKUEC MOTHBAIIUH K O6y‘{CHI/IIO;

IICJICHATIPABJICHHOEC PAa3BUTHEC BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH U MCTOPUYECKUX TPAIUINIA 0a30BOM HAYKH XUMUH;

TOTOBHOCTh H  CIIOCOOHOCTh  OOYyYalOIMUXCS PYKOBOJCTBOBATHCSI B  CBOEH
JCATCIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, TPHCYIIUMHU IEIOCTHON

CHUCTEME XMMHUECKOro 00pa30oBaHus;
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HaJINYUE MPABOCO3HAHMSI SKOJIOIMUECKON KYJIbTYpbl U CIOCOOHOCTU CTaBUTH LIETH U

CTPOUTb KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE PE3YJIBTAThl OCBOEHUS MPEAMETa « XUMUS» JOCTUTAIOTCS B €JUHCTBE
yuyeOHOW M BOCIUTATEJIBHOM JesTeNbHOCTH OpraHu3alud B COOTBETCTBHM C
I'YMaHHUCTHYECKUMH, COLMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU H
UJeanamMu pOCCUICKOro IpaXkIaHCKOT0 00IIECTBA, IPUHATHIMU B O0IIECTBE HOPMAMHU
U TpaBWIaMH  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU IpoOLIECCaM  CaMOIO3HaHMS,
CaMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHUS! IMYHOCTH 00YYarOLIUXCA.

JIM4HOCTHBIE  pe3yJdbTAaTbl  OCBOEHUS  mpeaMeTra  «XUMHs»  OTPaKaroT
C()OPMUPOBAHHOCTh OMbITA IO3HABATEIBHOM M NPAKTHUUECKOH JESTEIbHOCTH
oOy4aromuxcs Mo peaju3aluy NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B

qacCTH.

1. I'pa:xknanckoro BOCIUTAHUS:

OCO3HaHUsl OO0YyYaroIIMMMCS CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEM,
YBAKECHMS K 3aKOHY U ITPABOIOPAAKY;

IIPEACTABIICHNS O COLMAJIBHBIX HOPMAaxX M NPAaBUJIAX MEKJINYHOCTHBIX OTHOIIECHHUW B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTH MPH CO3AAHHHU Y4YEOHBIX
IOPOEKTOB, PEIIEHUHM Y4YeOHbIX M IIO3HABATEJIBHBIX 3a]ay, BBIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U NPUHHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY U apryMEHTBI

APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUJOB YU€OHOU e TENbHOCTH;

2. IlaTproTHYeCKOTr0 BOCIIUTAHMSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACJICAUIO OTEYECTBEHHOM
XUMUH,
YBaYKEHHS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO TPUMEHEHUS

XUMHUH, OCO3HAHHA TOI0, 4TO AOCTHMIKCHHA HAYKHU CCTb PC3YyJIbTAT JJIUTCIIbHBIX
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HAOJIIOICHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TpyJa
YUEHBIX U MPAKTUKOB;
UHTEpeca M I03HABATEJIbHBIX MOTHBOB B TOJIYYCHHH M TMOCJIEAYIOIIEM aHalln3e

I/IH(l)OpMaIII/II/I 0 INEPCIOBBIX JOCTHKCHUAX COBpCMCHHOﬁ OTE€YECTBCHHOM XHUMUH;

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA: HPABCTBECHHOI'O CO3HAHUA,

OTHYCCKOI'O IIOBCACHHUA,

CIIOCOOHOCTH OLICHMWBAThb CUTYyallH, CBA3aHHbLIC C XUMHUYCCKUMU ABJIICHUAMU, U
IIPUHUMATb OCO3HAHHBIC PCIICHUA, OPHUCHTHUPYIACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI 1 ICHHOCTH,

TOTOBHOCTH OLICHHBAaTh CBOE MOBEACHUEC U IMOCTYIIKHN CBOUX TOBapI/IHJ;eﬁ C HOBI/IHI/Iﬁ
HPAaBCTBCHHBIX W IIPABOBBLIX HOPM N OCO-3HAHUC HOCJIGI[CTBPIIZ 9THUX ITOCTYIIKOB,

4.  ®opMupoBaHHS KYJIbTYPHI 310POBbSI:
MOHMMAaHHUA LIEHHOCTEN 3J0pOBOT0 U O€30MacHOro o0pasa >KU3HH; HEOOX0IUMOCTH

OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (U3UYECKOMY M TCUXHUYECKOMY
310POBBIO;

coOroieHNs npaBuil 0€3011aCHOTO OOpaIeHUsI C BEILIECTBAMU B OBITY, IOBCEHEBHOM
’KU3HU U B TPYIOBOM JEATEINBHOCTH;

NOHMMAHUS LIEHHOCTH NPaBUJ WHAUBUAYAIBHOIO U KOJUIEKTMBHOIO O€30I1aCHOTO
NOBEACHUS B CUTYalUsX, YIPOXKAKOIMUX 3J0POBBIO M KU3HH JIIOIEH; OCO3HAHMSA
MOCJIECTBUA W HEOPHUATHS BPEIHBIX IPUBBIYEK (YHOTPEOJIEHUS aJIKOTOJId,

HApKOTUKOB, KypeHHUsI);

5. TpyaoBoro Bocnuranus:

KOMMYHUKATUBHON KOMIETEHTHOCTH B y4e€OHO-HCCIIEOBATEIHCKON NIEITeILHOCTH,
0OIIIECTBEHHO OJIE3HOM, TBOPUECKOM U JPYTMX BUAAX ACSATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 33Jad COLHUATIbHOU

HaIPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);
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MHTEpeca K MPAKTUYCCKOMY U3YYCHHUIO IPOPECCHl Pa3IMYHOTO POJia, B TOM YHCIIC Ha
OCHOBE MTPUMEHEHHUS IIPEIMETHBIX 3HAHUH 110 XUMUH;

YBOKEHHUS K TPYAy, JIOASIM TpyAa W pe3ysibTaTaM TPYAOBOW JCSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHIYaJbHON TpacKTOpHHM 0Opa30BaHUs,

Oynymelr mpodeccun W peanu3aiid COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YYETOM

JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEW K XHMHH, HHTEPECOB W TOTPEOHOCTEH

00I1IECTBA;

6. DKOJIOTHYECKOT0 BOCIIUTAHUSA

DKOJIOTMYECKH  IIEJIECOO0Pa3HOr0  OTHOLIEHUS K MPUPOAE, KaK HCTOYHHKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMaHUsl  IJIOOAJBHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOJeM,  BIMSHUSA
DKOHOMMYECKHX ITPOLECCOB HA COCTOSHUE IPUPOJHOW M COLMAIBHOM CpPENbI;
OCO3HaHUsI HEOOXOJUMOCTH HWCIOJB30BaHUS JOCTMKCHHM XUMHUHU IS PEIICHUs
BOIIPOCOB PAllMOHAJIBLHOIO IPUPOAOIIOIb30BaHU;

AKTHUBHOTO HENPUATHA JEHCTBUN, NPHUHOCAIIMX BpPEX OKPYXKAIOIIEH IPUPOIHOU
cpele, YMEHHUsl MPOTHO3UPOBATH HEOJArONPUSITHBIE 3KOJOTUYECKUE IOCIIEICTBUS
PEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPAILATh UX;

HAJIMYXsl PA3BUTOTO KOJIOTUYECKOTO MBIIUICHHS], SKOJIOTMYECKOW KYJIBTYpPBI, OIBITA
NEATEIIBHOCTH 3KOJIOTMYECKOM HAIIPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCA UMHU
B M03HABATEIbHOM, KOMMYHUKATUBHON U COILMAIILHON MpPAaKTHKE, CIOCOOHOCTH U

YMCHHUS aKTHUBHO IIPOTHUBOCTOATh HACOJIOTHH XGMO(I)O6I/II/I;

7. lleHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

MOHMMAaHUA CTeUU(PUKN XMMHUU KaK HayKd, OCO3HaHUSA €€ poiau B (HOpMHUpPOBaAHHUU
palMOHAIBHOIO HAYYHOI'O MBILIUIEHUS, CO3/IaHUU LIEJIOCTHOTO IMPENCTABICHUS 00

OKpyXaromeM MHPE KaK O CAHMHCTBC IIpUpPOAbI M 4YCIOBCKA, B IIO3HAHHHU
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IOPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpOOJIEM COXpPAHEHHs MPUPOAHOIO
paBHOBECHS,;

yOex1EHHOCTH B 0CO00I 3HAUMMOCTH XUMHH Il COBPEMEHHON LUBUIM3ALUM: B €€
IYMaHUCTUYECKON HAIPaBICHHOCTH M BAXKHOM POJIM B CO3JaHUM HOBOW 0as3bl
MaTepUaTbHONU KYJIbTYPHhI, PEIICHUN IO0ATBHBIX MPOOIEM YCTOMUNBOTO Pa3BUTHUS
YEeJI0BEYECTBA — CBIPHEBOM, DJHEPIE€TUYECKOM, IHILNEBOM M SKOJIOTMYECKOU
0€30MMacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECTICUeHNH YCIOBUN YCIEIIHOTO TPYia U
HKOJIOTMUYECKU KOM(OPTHOM KU3HU KaXKIOr0 WieHa OOLIeCTBa;

€CTECTBEHHO-HAYYHOM TI'DAMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJOB II0O3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCII0JIb30BATh MOIy4aeMble
3HaHWA s aHaau3a M OOBSCHEHMs SIBJICHUH OKpYXarlollero Mupa u
MPOUCXOSAIINX B HEM U3MEHEHHI; YMEHUS JIeNaTh 000CHOBAaHHbBIE 3aKIIOUECHUS Ha

OCHOBC HAaYYHBIX q)aKTOB N UMCIOIMXCA AAHHBIX C TCJIBIO IMTOJTYYCHUS

AOCTOBCPHBIX BbIBOJOB,

CITOCOOHOCTH CaMOCTOSTEJIBHO HCIOIL30BaTh XMMHYECKUE 3HAHHS AJI1 pCUHICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyaAllUAX

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIBCKON e TENbHOCTH;
TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00Pa30BaHUIO, K

aKTUBHOMY IOJTYYEHHUIO HOBBIX 3HAHUU 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;
UHTEpeca K OCOOCHHOCTSAM TpyJda B pasIUYHbIX cdepax mnpodeccrnoHaTbHOMI

ACATCIBbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MerarnpenMeTHbIe pe3yIbTaThl OCBOCHHUS yUEOHOTO MpeaMeTa « XUMIsD Ha YPOBHE
cpenHero o6miero o00pa3oBaHUS BKIIOYAIOT: 3HAYMMble [ (OPMHUPOBAHUS
MHPOBO33DECHUSI  OOYYAIOUIMXCSI  MEXIUCIHIUIMHApHBIE  (MEXKIPEIMETHBIC)
OOIlEHAyYHBIC TIOHSTHUS, OTPAKAIOIINE IEIOCTHOCTh HAyYHOW KApTHHBI MHUpA H
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cne-1upuKy METOJ0B MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, JHEPTUs, SBIEHUE, IMPOIECC, CUCTEMAa, HAY4YHBbIA (HaKT, TPUHIIUII,
TUI0Te3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeIOBaHNe, HA0II0IeHHE, U3MEPEHHE,
OKCIIEPUMEHT W [Ip.); YHUBEpPCAJIbHbIE YyueOHbIE ACUCTBUS (TIO3HABATENBHEIE,
KOMMYHUKATUBHBIE, pEryJISSTUBHBIE), o0ecIeunBaroIIne dhopmupoBaHue
(YyHKIIMOHATBFHON TPAaMOTHOCTH U COIMATBHOM KOMITETEHIIMA OOyYarOIINXCS;
CIIOCOOHOCTh  OOYYaloIIMUXCA HUCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKME 3HAHMS M  YHUBEpCajbHble  y4yeOHble  JCHCTBUS B
NIO3HABATEJIbHON U COLMAIILHON MPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTAThl OTPAXKAIOT OBIAJCHUE YHUBEPCAIbHBIMU Y4E€OHBIMU
M03HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSMM.

Osnaodenue yHuGepcanbHbIMU YUeOHbIMU NO3ZHABAM EJIbHBIMU OCUCM GUAMU:
1. ba3zoBbIMH JJOrH4YecCKUMM NeHCTBUSIMHU:

CaMOCTOSTENbHO (OPMYJIMPOBATh M aKTyaJIU3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENETATh LIENH JEITEIbHOCTH, 3a7aBasi NapaMeTPbl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI ICITEIBHOCTH C ITOCTABIECHHBIMU LEAMU;

KCMOJIb30BaTh NPU OCBOCHUHU 3HAHUU MPUEMBI JIOTHUYECKOTO MBIIIJICHUS — BBIACIATH
XapaKTEPHBIE MPU3HAKU MOHATHUN U YCTAHABIMBATH X B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATUA JJIs1 OOBSICHEHUS OTACJIbHBIX (PAKTOB U SIBJICHUN;

BBIOMpPATh OCHOBAaHUA M KPUTEPUM A KiIacCU(UKAIMU BEIIECTB M XMMHYECKUX
peaKuuii;

YCTaHABIIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY H3yYaeMbIMU SIBICHUSMM;

CTPOUTH JIOTHUECKUE PACCYKJCHHS (MHIYKTHUBHBIE, JIEIYKTHUBHBIE, [0 AaHAJOTHUN),

BBISIBIATH 3aKOHOMEPHOCTM UM IPOTHUBOPEUMS B PAaCCMATPUBAEMBIX SIBJICHUSIX,

(hOpMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHATh B TIPOLIECCE TO3HAHUS UCIIOJIb3YEMbIE B XHMHH CHUMBOJUYECKHUE

(3HaKOBBI€) MOICIIN, Hp€06paBOBI>IBaTB MOACIIbHBIC MpCaACTABICHUA —
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XUMUYECKUH 3HAK (CUMBOJI) OJJIeMEHTa, XUMHUYecKas ¢opMyna, ypaBHEHUE
XUMUYECKOM peakluuu — TpU pEUIeHUU Yy4eOHbIX T[O3HABaTEIbHBIX U
NPaKTUYECKUX 3a]lad, MPUMEHSTh HAa3BAHHBIE MOJENIbHBIE MPEICTABICHUS ISt
BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB H3YyYaeMbIX BEHIECTB M XHUMHUYECKHUX

peaKuunii;

2. Ba3oBbIMHu Hcce10BaTeIbLCKUMMY J€HCTBUSIMMU

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTr'O MO3HAHUS BEIIECTB U XMMHYECKUX PEAKLH;
dbopMynupOBaTh MEIW W 3a/adyd HWCCIICIOBAHUS, WCIOIb30BaTh ITOCTABICHHBIC H
CaMOCTOSTEIILHO C(hOPMYyIMPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI i1 (OPMHUPOBAHMUSI THUIOTE3bl IO TMPOBEPKE MPABHIHHOCTH

BBICKA3bIBACMBIX CYX(HCHHﬁ;

BJIAJICTh HABBIKAMHU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA U MPOBEICHUS YUYEHUUECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOMIOIATh 3a XOJIOM IpoIecca,
CaMOCTOSITENIbHO MPOTHO3HPOBATh €r0 pe3yibTar, POopMyIupoBaTh 00OOIICHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTU PE3YyJbTAaTOB HCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O TIPOJICTIAHHON PA0OTE;

npuOOpeTaTh OMBIT YYEHUYECKON HCCIEeNOBATENHCKOW M MPOEKTHOM NIeATEeNIbHOCTH,
IPOSBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIHLHOMY IOUCKY METOJI0B

PCUICHUA ITPAKTUICCKUX 3aaa4, HPUMCHCHHIO PA3JIMYHBIX MCTOJ0B ITO3HAHU S,

3. Pab6oToii ¢ uHpopManmeii: OpUEHTUPOBATHCS B PA3TMYHBIX UCTOYHUKAX

uHopmaIuu (HayqYHO-TIOMYJISIPHAS TUTEPATypa XUMHIECKOTO COJEPIKAHMUSI,

CIpaBOYHBIE TTOCOOUS, pecypchl UHTepHETa), aHATM3UPOBATh HH(POPMAITHIO

Pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHIYECCKU OIICHUBATH €&

JOCTOBEPHOCTH U HEITPOTUBOPEYUBOCTD;

(hopMyIUPOBATh 3aIIPOCHI M PUMEHSIThH PAa3JIMYHBIEC METOIBI MPU TTOUCKE U 0TOOPE
uH(popMaIi, HEOOXOIUMOM /Ji BBIOJHEHHUS Y4YEOHBIX 3a]lay OINpeAesEHHOIO

THIIA;
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npuoOpeTaTh OTBIT UCTOJB30BaHUS  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PAa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMATIBHYIO (OPMY MpeCcTaBICHU HHPOpMAIHH
(cxembl, rpaduku, AMAarpaMMbl, TaONMIBI, PUCYHKH M T. II.); HCIIOJIb30BaTh

HAyYHBIM SI3bIK B KayeCTBE CpEACTBA Mpu paboTe ¢ XMMHUYECKOW HH(pOpManuei:

NPUMEHSITh MEXIpeIMeTHbIEe ((pu3nuecKkue U MaTeMaTUYeCKue) 3HAKU U CHMBOJIBI,

dhopmyel, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCTIOJIb30BATh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIISTHOCTH.

Ognadenue yHugepcaibHblMu KOMMYHUKAMUBHBIMU OCHCM GUAMU:

3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl B XOAE AUaJIOra W/WiIH
IUCKYCCHH,  BBICKAa3bIBaTh  MJEH, (OPMYIMpOBaTH CBOM  IPENJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NIPEIIOKEHHON 3a/1a4U;

BBICTYIIaThb C IPE3CHTAlMEW  pe3ylbTaTOB IO3HABAaTEIbHOM  JIEATEIBHOCTH,
ITOJIyYEHHBIX CAMOCTOATENIBHO WJIK COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHNUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pean3alui y4eOHOro mpoeKkTa U (HOpMYyIUpPOBATh BHIBOJBI
[0 pe3yibTaTaM MPOBEAEHHBIX MCCIECIOBAHUN IMYTEM COTJIACOBAHUS MO3UIHAM B
X0Je 00Cyk/1eHNUs 1 0OMEHAa MHEHHSIMH.

Osnadenue yHugepcanbHbIMu peynamueHbIMU 0eliCMEUAMU: CAMOCTOSTEIBHO
IJJAHUPOBATh M OCYILIECTBIIATH CBOIO IO3HABATENBHYIO AEATEIBHOCTD, ONPEneiss €€
eI W 3aJa4d, KOHTPOJMPOBAaThH M IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npenjaraéMbplii  adroput™M  JACWCTBUA  TpPU  BHINOJHEHUH  Y4E€OHBIX |
HCCIIEIOBATEeNIbCKUX 3aja4, BbIOUpaTh HanOosee 3(HEeKTUBHBIN COCO0 UX PELICHUS
C YYETOM MOJIyYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKUX PEAKIUAX;
OCYLIECTBJIATh CaMOKOHTPOJIb CBOECH JEIATEIBHOCTH HAa OCHOBE CAMOAHAIW3a HU

CaMOOILICHKU.
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MNPEIMETHBIE PE3YJIBTATHI

[TpenmeTHBIC pE3yNbTaThl OCBOCHHS HMPOTPAMMBbI CPEIHEr0 OOIIero o0pa3oBaHUs
10 XMMHUHU Ha 0a30BOM ypOBHE OPHUCHTHPOBAHBI Ha 0OCCIICUCHUE MPEUMYIIECTBEHHO
00meo0pa3oBaTebHON U OOIIEKYJIBTYPHOW TOATOTOBKH oOywaromuxcsi. OHu
BKJTIOUAIOT: CHenu(uueckne s y9eOHOro mpeaMera «XuMHs» HaydHbIe 3HAHWUS,
YMEHHUSI U CIIOCOOBI JICHCTBUH MO OCBOCHHMIO, MHTEPIIPETAIMU U IMPEOOpPA30BAHUIO
3HaHU#, BUJIbI JACSITEIBHOCTH TI0 IMOJYUYCHUIO HOBOTO 3HAHMS M PUMEHCHHUIO 3HAHHIMA
B Pa3JIMYHBIX YYCOHBIX U PEabHBIX KU3HCHHBIX CHUTYAIIUsX, CBA3aHHBIX C XMMHCH.

B mporpamMme 1Mo XMMUU TIpEAMETHBIC PE3YJIbTAThl IMPEICTABJICHBI IO T0JaM

M3y4eHUS KaK Ha 0a30BOM, TaK U Ha y21y01EHHOM YPOBHSIX (BBIICICHO KYPCUBOM).

B 10 kiacce npeaMeTHbIe pe3yJIbTaThl 0CBOCHUsI Kypca «Opranuveckasi XuMHushy
OTPAKAIOT:

1) cghopmuposannocme  npeocmasnenuti: O  XUMHYECKOM  COCTABIISIFOIIECH
€CTECTBCHHOHAYYHOW KAapTUHBI MHpa, POJIM XWUMHH B TIO3HAHWU SIBICHUH
npuponbl, B (OPMUPOBAHMM MBINUICHHS W KYJIbTYpbl JUYHOCTH, €&
(GYHKIIMOHATFHOW TPAaMOTHOCTH, HEOOXOIWMOW ISl PEIICHUs TPAKTHUECKUX
3aJa4 M HKOJIOTMYECKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpELIE;

2) enaoenue CUCTEMOI XUMUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJNIATAIOIINE TOHATHS (XUMHUYECKHUH SJIEMEHT, aToM, DJJIEKTPOHHAas
o0oyiouka  aroma, MOJIEKyJla, BAJICHTHOCTh,  AJIEKTPOOTPHUIATEIHHOCTS,
XAMHYECKasl CBSI3b, CTPYKTYpHas popmyna (pa3BEpHyTast U COKpaIéHHas), MOJIb,
MOJISIpHasi Macca, MOJISIPHBIA OO0BEM, YIIEpOIHBIA CKelleT, (HYHKIMOHAIbHAS
rpynmna, pagudkan, HW30MEepHsi, H30MEpbl, TOMOJIOTUYECKUW psAl, TOMOJIOTH,
yTI€BOJIOPOAbI, KUCIOPO/I- U a30TCOAEPKAIINE COSAUHEHHUSI, MOHOMED, MTOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHBbIE COEAMHEHHUS); TEOPUU U 3aKOHBI

(Teopust cTpoeHus: opraHnyeckux BemiecTB A. M. byTtiepoBa, 3aKkoH coxpaHeHUs
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3)

4)

S)

6)

Macchl  BEILIECTB);  3aKOHOMEPHOCTH,  CHMBOJMYECKHM  SI3bIK  XHMHUU;
MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAaHMs MPUYUHHOCTH U
CUCTEMHOCTH XHMUYECKUX SIBICHUH, (PAKTOJIOTMUYECKUE CBEIECHMSI O CBOMICTBaX,
COCTAaBE, MOJYYEHUH U O€30IaCHOM HCIIOJIb30BAHWN BAaXKHEHUIINX OPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

cpopmuposannocms  yMeHull  GulAGNAMb XapaKTEpHbIE TNPU3HAKU IOHATHH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCNOIb3064Mb COOTBETCTBYIOLIUE MOHATHS IIPU
ONMCAaHUU COCTaBa, CTPOEHMSI U IPEBPALLEHUI OPraHUYECKUX COETMHEHU;
COpMUPOBAHHOCMb  YMEHUUl  UCNOIb306aMb XUMUYECKYI0 CHMBOJIUMKY IS
COCTaBJICHUS! MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHON)
(GopMysl OpraHMYECKMX BELIECTB M YypPAaBHEHUN XHUMHMUYECKHX pPEaKIUil;
U320MAaBIUBAMb MOJIETN MOJIEKYJl OPraHUYECKUX BEIIECTB JJIS WLTIOCTPALUNA UX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

cpopmuposannocms  yMeHull ycmaHaeIueamsv MPUHAIIICKHOCTh H3YUYEHHbIX
OpraHMYECKHUX BEILIECTB IO HMX COCTaBy M CTPOEHUI0 K OINpeAcEHHOMY
KJIacCy/Tpynne COEAUHEHUH (YIJIeBOJAOPOJbl, KHCIOpPOA- U a30TCoAepIKalliue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS); Oasamb UM Ha3BaHUA I10
cuctematnyeckoil HomeHkiarype (IUPAC), a Takxe NpUBOAWTH TPUBUAIBHBIE
Ha3BaHUS OTHEJIbHBIX OPraHUYECKUX BEHIECTB (3TWJIEH, IPOIMJIEH, ALETHUJIEH,
STHJICHTJIMKOJb, TIHLEPHUH, (peHon, GhopManbaerui, alueTanbIerui, MypaBbuHas
KHACJIOTA, YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHUCJIOTa, CTEApUHOBas KHCJIOTA,
IJII0K03a, (PpyKTO3a, Kpaxmall, LeJIJIH0I103a, TJIMIUH);

cpopmuposannocms  yMeHus  onpedenamv BUIbl XUMHUYECKOM CBSA3M B
OpPraHUYECKHUX COCOUHEHMSX (OIUHAPHBIE U KPATHBIE), KOGANEHMHAA U UOHHAS

CB513b, 0- U P-C653U, B0OOOPOOHAS CBA3b);

cpopmupo8anHocmy  yMeHUs NoOmeepHcoams HA KOHKPEMHbLIX NpUMepax

xapakmep sasucumocmu peam;uozmoit cnocobrnocmu opcarHu4ecKux coeouHeHul

28



7)

8)

9)

om KpamHoCmu u munda KOBAIeHMHOU C63U (0- U T-C653U), 83AUMHO20 GIUSHUS
amomos u 2pynn amomos 8 MOJeKy1ax;

chopmMupo8anHocms ~ yMeHUss NpUMeHsAmb TIOJOXKEHUS TEOPUU  CTPOCHUS
opranndeckux BemecTB A. M. ByTiepoBa 11 00bSICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHUS MACChl BEIICCTR;
chopmMupo8arnHoCcmsb yMeHull Xapakmepuszo8ams COCTaB, CTPOCHUE, (DU3UICCKUC U
XUMUYECKAE CBOWCTBA THUIWYHBIX TMPEACTABUTEICH pPa3IMYHBIX KIJIACCOB
OpraHWYECKUX BEImeCTB (METaH, »JTaH, OTWICH, TMPOMNWICH, aIlleTUJICH,
Oyramuenl,3, mermnOytamuen-1,3, OEH30J, METAaHOJ, ATAHOJ, STUJICHTJIUKOJb,
MIEepyH, (PEHOJ, areTalbIeru, MypaBbUHAs M YKCYCHAs KHUCIIOTHI, TJIFOKO3a,
Kpaxmaji,  IeJUTI0JI03a,  aMHUHOYKCYCHas  KHCJIOTa); UTLTIOCIMPUPOBAMb
TCHETHYECKYIO CBSI3b MEXKITY HUMHU YPaBHECHUSMHU COOTBETCTBYIOIIMX XUMHUYCCKUX
PEeaKIHi ¢ UCITOIb30BaHUEM CTPYKTYPHBIX (opMyIT;

CHOPpMUPOBAHHOCMb YMEHUI XAPAKMePU308ams coCmas, cmpoenue, Qusuyeckue
U Xumuueckue Ce0UCMea MUNUYHBIX Npeocmasumenell pPasiuyHblX KIACCo8
OP2AHUYECKUX 8eUjeCm. ANKAHO8, YUKIIOAIKAHO8, AIKEHO8, AIKAOUEHO8, AIKUHOS,
APOMAMUYECKUX Y2lle8000PO008, CRUPMO8, aAlb0e2ud08, KeMmOHO8, KApPOOHOBbIX
KUCOM, NPOCMBIX U CILONCHBIX IQPUPOB, HCUPOB, HUMPOCOCOUHEHUU U AMUHOB,
AMUHOKUCIOmM,  0elKos8,  yene80008  (MOHO-, Ou- U  HOJIUCAXAPUOOB),
ULTIOCIMPUPOBAMb — 2eHEMUYECKYI0  C853b  MedCOYy  HUMU  YPABHEHUSMU
COOMBEMCMBYIOWUX XUMUYECKUX PeaKyuli ¢ UCNOAb308AHUEM CMPYKIMYPHbIX
popmyn;

chopMUPOBAHHOCMb YMEHUS XAPaKmepu306ams WCTOYHUKH YTIICBOJIOPOTHOTO
Ceipbsi (He(Thb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEPEPadOTKU U

IPaKTUYECKOE TPUMEHEHUE IPOJYKTOB NIEPEPAOOTKH;

10)chopmuposannocme  ymenuii  npogoOums  BBIYACICHUS 110 XUMHYECKUM

YPaBHCHUAM (MaCCbI, O6T>éMa, KOJIMYCCTBA MCXOAHOI'0 BCUICCTBA HWJIM IMPOJAYKTA
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peakiMy 1O HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXOJIHBIX
BEILECTB WJIU MPOAYKTOB PEaAKIINN);

11)cghopmuposannocms ymenuti 61adems CUCTEMON 3HAHWNA 00 OCHOBHBIX METOJIax
HAyYHOT'O TIO3HAHUSA, MCIOJb3YEMbIX B XUMHUHU MpPU M3YYCHUH BEIIECTB U
XUMUYECKUX SBJICHUI (nabmrozeHue, U3MEpEeHHE, HKCIIEPUMEHT,
MOJIETTUPOBAHUE), UCNOIb306AMb CUCTEMHbBIE XUMUYECKUE 3HAHUS ISl PUHATHUS
pEIICHNI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMH U HX
MPUMEHEHUEM;
chopMUupo8anHocms  81A0EHU CUCMEMOU 3HAHULUL O eCcmecmBeHHOHAYYHbIX
Memooax no3HAHUs — HAOAI0O0eHUU, USMEPEHUU, MOOeTUPOBAHUY, IKCHEPUMEHME
(peanvrom u MbICIEHHOM) U YMEHUs NpUMEHAMb 3mu  3HAHUA,

cpopmupo8aHHocms  yMeHUs NPUMEHAMb OCHOBHble Onepayuu  MblCIUMENbHOU

0esimelbHOCMU — aHAIU3 U CUHMe3, CpasHeHue, 0000weHue, CUCmeMamu3ayuro,

8bls6IeHUE NPUYUHHO-CIEOCMBEHHbIX C853ell — OJIsl U3VUEeHUsl CBOUCME Geuecms U

XUMUYECKUX Peakyuli,

12)chopmuposannocme ymenuii codbrodoams npasuia TOJB30BAHUS XUMUYECKON
nocyAod M J1abopaTopHBIM 000PYIOBaHHEM, a TaKKe IMpaBuiIa OOpalEeHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU IO BBINOJHEHHIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

13)chopmuposannocme  ymenuii  naanuposams W BbINOJIHAMbL ~ XUMUYECKUN
DKCIIEPUMEHT (TIPEBpAILEHUsS OPraHMYECKUX BEUIECTB NPU HarpeBaHUH,
MOJIy4YeHUE OTUJIEHA U U3YYEHUE €ro CBOWCTB, KAaueCTBEHHbIC pPEAKIUU
OpraHMYECKUX BEIIECTB, JACHAaTypauus OEJIKOB NpH HarpeBaHUM, IIBETHHIC
peakuuu OEJKOB) B COOTBETCTBUM C IPAaBHUJIAMU TEXHUKH O€30MaCHOCTH IpU
oOpallleHuu C BelecTBaMU M JaOOpaTOPHBIM OOOPYIOBaHHEM, HpPeOCmAasisaims
pe3yibTaThl XUMUYECKOIO JKCIEpUMEHTa B (QopMe 3alucu YpaBHEHUU
COOTBETCTBYIOIIMX PEAKUUN U hopmynuposams BHIBOABI HA OCHOBE 3THUX

pE3yNbTATOB;
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CcOPpMUPOBAHHOCMb YMEHUL: CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYECKUll IKCnepuMenm (noayuenue u u3yuyeHue CE0UCME OpSAHUYeCKUX
geujecms, KayeCmeeHHble peakyuu y2ne6000po008 pA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPIAHCAUUX OP2AHUUECKUX Beuecms, peuleHue IKCNepUMeHmAanibHbix
3a0a4 NO pACNO3HABAHUIO OP2AHUYECKUX Gewyecms) ¢ cobarooeHuem npagull
be3onacnoco obpaweHus ¢ eewjecmeamu U J1abopamopHbiM 000pYyO08aHUeM,
Gdopmynuposams yenb UCCLEO08AHUA, NPeOCMABIAMb 6 pPAIUYHOU (hopme
pe3yibmamsl IKCNePUMEeHma, aHaIu3upo8ams U OYeHU8aAms Ux 00CMOBEPHOCb,

14)chopmuposannocme — ymenuti  Kpumudecku — aHAIU3UpPOBaAmMb  XUMHUYECKYIO
uH(pOopMaIHIO, OJIy4aeMyto U3 pa3Hbix ucTouHuKoB (CMU, UuTtepnet u np.);
chopMuUpoBaHHOCMb  YMEHUU:  OCYWEeCmEIsAmb  YeleHanpasieHuslli  NOUCK
XUMUYECKOU UHDOpMaAyUU 8 pa3IUudHbIX UCMOYHUKAX (HAYYHas U Y4eOHO-HAYYHAS
aumepamypa, CMHU, Humepnem u Op.), Kpumuuyecku aHaIu3Upo8ams
Xumuueckyro  uHgopmayuro, nepepabamvléams €€ U  UCNOIb308AMb 8
cooOmeemcmaulu ¢ NOCMAGIeHHOU YueOHOoU 3adayell

15)cghopmuposarnnocmes VYMeHUl cobnooamo npasuia HKOJIOTHYECKHU
1eJeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOW JEATEILHOCTH B LEIAX
COXpaHEHHUsI CBOETO 3JI0POBbSl U OKpPYXAIOLEed MPUPOIHOU Cpebl; 0CO3HAB8AMb
OMACHOCTh BO3JCUCTBUS Ha KUBBIE OPTraHU3MbI OMpPENEIEHHBIX OPraHUYECKUX
BEIIECTB, IOHMMAas cMbica mnokasarens IIJIK (mpepenbHOM  gomycTUMOMR
KOHIICHTpPALlMU), HOACHAMbL HA TpUMEpax CHOCOObl  YMEHBIICHHS U
MPEeIOTBPAIICHUS X BPETHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;
AHATU3UPOBAMb YENleCO0OPA3HOCb NPUMEHEHUs  OP2AHUYeCKUX  8eujecms 8
NPOMBIULIEHHOCU U 8 ObIY C MOYKU 3PEHUS COOMHOULEHUS] PUCK-NOJIb3A

16)ana oOyvarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370pPOBbS: yMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHWS BEIIECTB U

XUMHNYCCKUX HBHCHHﬁ;
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17)ansa cnensix U c1abOBUIAIIMX OOYYAIOLIUXCS: YMEHHE HCIOJIb30BaTh pelbedHO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins pis 3anucu XumMudeckux Gopmyi.

B 11 kaacce npeaMeTHbIe pe3yJIbTaThl 0CBOCHUs Kypca «O0mas u

HEOPraHM4YeCKasi XUMH» OTPAKAIOT:

1) cghopmuposannocme  npeocmasnenuti: O  XUMHYECKOM  COCTABIISIIOIIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIM XUMHUHM B IIO3HAHWU SIBICHUUN
npupoasl, B (DOPMUPOBAHUM MBILUIEHUS W KYJbTYpPhl JUYHOCTH, €€
(GYHKUIHMOHAJIBHOM TpaMOTHOCTH, HEOOXOAUMOW JUIsl pEUICHUS NPAKTUYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHWS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM CpELIE;

2) enaoenue CUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKUM AJIEeMEHT, aToOM, HW30ToN, S-, p-,
d>IeKTpOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKAS] CBA3b
(KoBaJIeHTHasi, HOHHAs, METa/NIMYecKas, BOJOPOJHAsA), KpUCTAIIIMYECKAs
pPELIETKA, TUIIBI XUMAYECKUX PEAKLUN, PACTBOP, JNEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAST JUCCOLUUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkluu, XUMHUYECKOE pPABHOBECHE; TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JUCCOUMannu, nepuoandyeckuit 3axkon [[. M. Menneneena,
3aKOH COXPAaHEHUSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS YHEPTUU
MpU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTHU, CHUMBOJIUYECKHMN SI3bIK XUMUU,
MHPOBO33PEHYECKUE 3HAHMS, JICKAIIWE B OCHOBE IMOHMMAHHS IMPUYUHHOCTU U
CUCTEMHOCTH XUMHYECKHUX SIBICHHM, (PAKTOJIOTHYECKHUE CBENICHUSI O CBOWCTBAX,
COCTaBe, TMOJYYECHUH ©  0O€30MacCHOM  WCMOJB30BAHMHM  BAKHEUIIINX
HEOPTraHWYECKUX BEUIECTB B OBITY U MPAKTUUYECKOM ESITEILHOCTH YEJIOBEKa,;

CO6pEMEHHbLE npedcmaeﬂeHuﬂ o cmpoeruu eeujecmea HA amomHOM,

UOHHOMONEKYIAPHOM U HAOMOJEKYIAPHOM  YDOBHAX,  NPEeOCMmAGNIeHus. O
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3)

4)

S)

6)

MEXAHUZMAX XUMUYECKUX peakyuti, mMepMOOUHAMUYECKUX U KUHEMUYeCKUux
3AKOHOMEPHOCMAX UX NPOMEKAHUS, O XUMUYECKOM PABHOBECUU, pAcmeopax u
OUCnepCHbIX cucmemax, Qakmonocuieckue ceedeHusi 0 C80UCmeax, cocmase,
noxyueHuu u 6€30NaACHOM UCNONbIOBAHUU 8AXCHEUIUUUX HEOP2AHUYECKUX 8eUieCmE
8 ObIMY U NPAKMUYECKOU 0esIMEeNbHOCMU YeNl08eKd, OOWUX HAYYHBIX NPUHYUNAX
XUMUYECKO20 NPOU3B00CMEa,

copMUpoOBaAHHOCMb  YMEHUll  8blA6IAMb XAPAKTEPHbIE NPU3HAKU IOHATHUH,
YCmMaHasaueams UX B3aUMOCBS3b, UCHO1b306aMb COOTBETCTBYIOIIUE IIOHATHS IPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX IPEBPAILCHHUIA;

cpopmuposannocms  yMEHUU UCHONb306AMb XUMHUYECKYIO CUMBOJUKY JUIs
cocTtaBieHuss (OpMyN BEIIECTB M YpPaBHEHUN XUMHUECKHX PEaKIuil;
cuctematnieckytro HomeHknatypy (IUPAC) w TpuBHaIbHBIE Ha3BaHHUS
OTJIC/IbHBIX HEOPraHWYECKUX BELIECTB (yrapHbld ras, YrJIEKHCIbIA Ta3, aMMHaK,
raméHasi U3BeCThb, Herall€Has U3BECTb, IMTHEBAS COJIA, TUPUT U IP.);
copmMupo8anHoOCmMyb YMeHUll Onpeoensams BAIEHTHOCTh U CTENEHb OKHUCIIECHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX PA3JIMYHOIO COCTaBa; BUJ XUMUYECKON
CBS3M (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJOPOJAHAsS) B COCIMHEHUSIX; TUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOI'O BEIIECTBAa (aTOMHAs, MOJIEKYJspHasd,
WOHHAs!, METAJNINYECKAsl ); XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCIMHECHM;

cpopmuposannocms ymeHus: 0ObACHAMb 3A8UCUMOCb CEOUCME Geujecms Om
6UOA XUMUYECKOU C6A3U U MUNa KPUCMALIUYECKOU peuémKy, OOMeHHbl U
OOHOPHO-AKYENMOPHBIU MEXAHUIMbL 00PA308AHUS KOBALECHMHOU CEA3U,
cpopmuposannocms ymeHull yCmaHaeIueams NPUHAAIEKHOCTh HEOPraHMYECKUX
BEIIECTB 0 X COCTABY K ONMpPEAENEHHOMY KJIACCy/TpyIe COeInHEHUH (TIpOoCThIe
BEIIECTBA — METAUIbl WM HEMETaUlbl, OKCHJbl, OCHOBAHUSA, KHCIOTHI,

aMmdoTepHbIe TUAPOKCUIBI, COJTH),
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7)

8)

9)

chopMUpo8aHHOCMb YMEHUIL: KIaCCUPUYUposams. HeopeaHuyecKue seujecmaa no
UX cocmagy, Xumuiueckue peakyuu no pasiudHvlM NPUHAKAM (YUCTy U cocmasy
peazupyrowux eewecms, meniogomy s¢ggexmy peakyuu, UsMeHeHUr0 cmeneHel
OKUCNIeHUsL. IJIeMEHMOo8, 00pamuMocmu, Y4acmuio Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb  OCHOBAHUSL U Kpumepuu OJa Klaccuguxayuu
U3yuaemMolx ewecms U XUMU4eCcKux peakyuil,

chopmMupo8anHocms yMeHUl packpvléams CMBICI Tieproaudeckoro 3akona 1. 1.
MenzeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO0 (DYHKINU;

coOpMUPOBAHHOCMb YMEHUL XapaKmepu308ams dIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX 31eMeHTOB 1—4 mepuonoB [leproanueckoil cucteMbl XUMUYECKUX
anementoB [[. WM. MenneneeBa, MCHONBb3ysl TMOHATHS «S-, p-, d-3IEKTPOHHBIC
opOuTaNN», «IHEPTETUYECKUE YPOBHIY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOWMCTB XMMHMYECKHX JJIEMEHTOB M MX COCOWHEHHI MO NEpuoAaM W rpynmnam
[Tepuoauueckom cucTemMbl XuMru4yeckux 3seMeHToB . 1. Meunneneena,
«OCHOBHOE U B030YIHCOEHHOE dHep2emudecKue COCMOSHUL amomay; 00BbACHAMDb
3AKOHOMEPHOCMU USMEHEHUSl CBOUCNE XUMUYECKUX INEeMEHMO8 U UX COeOUHeHU
no nepuooam u epynnam Ilepuoouueckoti cucmemwi /[ I Menoeneesa, eanenmmuoie
B03MOJNCHOCU AMOMO8 JJIEMEHMO8 HA OCHOB8E CMPOEHUS UX IAEeKMPOHHBIX
0bon0YeK

cihopmuposanHocms  ymenull — xapakmepuzoseamsv  (onucvigamv) — 0O0ITUE
XUMHUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX  KIJIACCOB;
noomeepaoicoams CyIIeCTBOBAHNE T€HETUUECKOW CBSI3U MEXYy HEOPraHMYECKUMU
BEILIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
cpopmuposanHocms VYMeHus PpacKpuvléams CYWHOCD.
OKUCTIUMENbHOBOCCMAHOBUMENbHBIX — Peakyuli. ~ NocpeocmeomM  COCMABLeHUs
NEKMPOHHO20 OANAHCA IMUX peaKyutll, peakyutl UOHHO 20 0OMeHa nymém

cocmaejleHusAaA Uux nNnoJIHblX U COKpClI/L;éHHle UOHHbIX ypaeHeHuii; pealmuij
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euopoausa,  peakyuti  KOMNJIEKCOoOpa3o8aHus (Ha npumepe
2UOPOKCOKOMNIEKCO8 YUHKA U ATIOMUHUSL),

10)cgpopmuposannocms  ymenus xnaccupuyuposams XUMUYECKHE PEAKIHUU 10
pa3IMYHBIM MpU3HAKaM (YUCIY WM COCTaBy pPEarupyrollMX BEIIECTB, TEIJIOBOMY
b dexTy peakuuu, U3MEHEHUIO CTENEHEeW OKUCIEHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKify, YYacTHIO KaTaau3aTropa);

11)cghopmuposannocms  ymenuti cocmaenams ypPaBHEHHUS PEAKIUNA Pa3IUIHBIX
THUIIOB; TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO OOMEHa,

YUUTBIBAs YCIOBHS, ITPU KOTOPBIX 3TH PEaKIMU UAYT 0 KOHIIA,
12)cihopmuposannocms  ymenuii.  npoooums  peaklyu,  MOATBEPKAAIOIINE

KaueCTBEHHBI COCTaB PA3UYHBIX HEOPTaHWUYECKUX BEIIECTB; PACHO3HABAMb
OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUIECKIX
BEIICCTB;

13)chopmuposannocmo VYMeHUll pacKpuvleams CYIIIHOCTb
OKHCJIIUTEIPHOBOCCTAHOBUTEILHBIX ~ PEAKIHUid  MOCPEICTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OalaHCca dTUX PEaKITUi;

14)chopmuposannocme ymeHnutl 00BACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN
peakiMu OT pa3IuYHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTHU OT BHEITHETO Bo3aeiicTBus (mpunnui Jle llarense),
copMuUpoBaHHOCMb  YMeHUs — OOBACHAMb — 3AKOHOMEPHOCMU — NPOMEKAHUSL
XUMUYECKUX PeaKyull ¢ Y4EMOoM UX IHepeemudecKux Xapakxmepucmuk, xapaxkmep
UBMEHEHUsT CKOPOCTU XUMUYECKOU peakyuu 6 3d8UCUMOCMU OM  PA3TUYHBIX
Gaxmopos, a makdice Xapakmep CMeWeHUs XUMUYEeCKO20 pPABHO8eCUsl NOO
eruUsIHUEM BHEeWHUX o30eucmautl (npunyun Jle [llamenve),

15)chopmuposannocme  ymenusi  xapaxmepuzoéams — XUMHUYECKHE  TPOIIECCHI,
JIeKalie B OCHOBE MPOMBIIIICHHOTO TMOJIyYeHUs CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TPEICTABICHUH 00 OOIMMX HAYYHBIX MPHUHIUIAX H

9KOJIOTHYC€CKHUX HpO6J'I€MaX XUMHUYCCKOI'O ITPOU3BOACTBA,
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ChoOpMUPOBAHHOCIb YMEHUSL XAPAKMEPU308AMb XUMUYECKUE PeaKyul, 1excaujue
8 OCHOBE NPOMbBIUIEHHO20 NOJYYEHUS CEPHOU KUCIOMbl, aMMuaxka, oodwue
Hayuuvle NPUHYUNDL XUMUYECKUX NPOU3BOOCMS, YelleCO0OPA3ZHOCHb NPUMEHEHUs.
HeOp2aHUYecKux 6eujecms 6 NPOMBIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3peHus
COOMHOWEHUSI PUCK-NOIb3A,

16)chopmuposannocme  ymenuti npoeoOums BBIYUCICHUS C HCIOJIb30BAaHUEM
MOHATHUSI «MAcCoOBas JIOJSl BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B
IPY XUMUYECKHUX PEAKITUSIX, MaCcChl BEIIECTBA WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00BbEMY OJHOTO M3 yYACTBYIOIIMX B PEaKIUU
BEIIIECTB, TETUIOBOTO d((eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, IPEBPAIIECHUS U COXPAHEHUS YPHEPTHH;
cpopmuposanHocms yMeHUs NPo8OOUMb PACUEMbl. C UCNONIb308AHUEM HNOHAMULL
«maccoeas 001 8ewecmea 8 pAcmeope» U «MOJIAPHASL KOHYESHMPAYUSLY,
Maccoel gewjecmsa Ui 00bEMA 2a3a NO U38ECMHOMY KOIUYeCm8) 6eujecmsad,
macce unu 00vEMY 00HO20 U3 YUACMBYIOWUX 8 PeaKyuu eeujecms; Mmenioso2o
apdpexma peaxyuu, 3HaueHUs 8000POOHO20 NOKA3ZAMEN PACMEOPOS8 KUCIOM U
wenoyeu ¢ U3BEeCMHOU CMENeHvbi0 OUCCOYUayUU, Maccol (00véma, Koauvyecmea
gewecmea) npooyKma peaxkyuu, eciu 0OHO U3 UCXOOHLIX 8eujecms OAHO 8 BUOe
pacmeopa ¢ onpeoesénHol MAcco8otl 001ell pacmeopeéHHO20 euecmaa Uil OaHo
8 uzbvimke (umeem npumecu), O0O0NU B6bIX00A NPOOYKMA pearyuu, 00bEMHBIX
OMHOWEHULL 24308,

17)cgpopmuposannocms ymenuti cobarodoams npasusia TOIB30BAHUS XHUMHUYECKON
nocyZoi U J1abopaTopHBIM 000PYIOBaHHEM, a TaKXKe IMpaBuiIa OOpaIlIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIIUSIMU IO BBITIOJHEHHIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

18)chopmuposannocme  ymenuii  naaHuposamev U - GLINOJHAMbL ~ XUMHYCCKUI
HKCIIEPUMEHT (pa3ioXkKeHHe MepoKCHa BOAOPOJa B MPUCYTCTBUU KaTalnM3aTopa,

ONpEIEICHUE Cpeabl pPAcTBOPOB BEUIECTB € IMOMOUIbIO YHUBEPCAIBHOTO
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WHIWKATOpa, BIUSHUE Pa3IMUHBIX (PaKTOPOB Ha CKOPOCTh XMMHUECKON pEaKIny,
peakiiu MOHHOTO OOMEHa, KaueCTBEHHBIC peaklnu Ha cynbdar-, kapOboHAT- U
XJIOpUI-aHUOHBI, HA KaTUOH aMMOHHUSI; PEIICHHE SKCTICPUMEHTAIBHBIX 3a7a4 110
temMam «Mertamiely u «HeMmeTamnsly) B COOTBETCTBUM C IMPABHIIAMHU TEXHHUKH
0€30MMacHOCTH MPHU OOPAILIEHUH C BEIIECTBAMU U JTAOOPATOPHBIM 000pYAOBAHUEM,
npeocmasnames Pe3yJabTaTbl XHMHUYECKOTO JKCIIEpUMEHTa B (opme 3ammcu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U hopmyauposams BBIBOIABI HA OCHOBE
ITHX PE3yJIbTaTOB,
CchOpMUPOBAHHOCIb  YMEHUN. CAMOCMOSMENbHO NAAHUPOBAMb U NPOBOOUMb
XuMudeckull — dKcnepumenm  (nposedenue  peakyuil — UOHHO20  O0OMeHa,
noomeepicoeHue  KauecmeeHHo20  COCMABd  HeOPeaHUu4ecKux  Geuecms,
onpeoeneHue cpeovl pacmeopos Gewecms ¢ HOMOWbIO UHOUKAMOPOS8, U3VUEHUe
BIUAHUSL PA3TUYHBIX (AKIMOPO8 HA CKOPOCMb XUMUYECKOU peaxkyuu, peuleHue
IKCNEPUMEHMANbHLIX — 3a0ay  no memam «Memannoty u «Hememannvry) c
coO00eHuemM npasun 6e30NaAcHo20 0OPAWeHUsl C 8euecm8amu U 1adopamopHuIM
obopydosanuem, opmyruposams yeib UCCIEO008AHUSA, NPEOCMABIAMb 8
pazuuHou  gopme  pe3yibmamoi 9KCnepumMeHma, AHATU3UPOBATL U
OYEeHUBAMb UX OOCMOBEPHOCHb,

19)cpopmuposannocms  ymenuui  Kpumuuecku — aHAIU3UPOBAMb  XUMHUYECKYIO
uH(pOopMaIno, TOTydyaeMylo U3 pa3Hbix ucrounukos (CMU, Unatepuet u ap.);

20)cpopmuposannocmuo VYMeHUll cobnooamo npasuna HKOJIOTUYECKHU
IeJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYIOBOW NEATEIHHOCTH B IEIIX
COXPaHEHUS CBOETO 37I0POBBS U OKPYXKAIOUIEH MPHUPOIHON CpEIbl, OCO3HABATh
OMACHOCTh BO3JCWUCTBUS Ha JKUBBIE OPTaHU3MBl OINPEACIEHHBIX BEIECTB,
noHumasi cmeici nokasarens [IJIK (mpenenbHON HOMyCTUMONM KOHLIEHTpPALUH),
nosAcHAMb Ha TIpUMepax crocoObl yMEHbBILIEHUS U MIPEIOTBPALICHHUS UX BPEAHOTO

BOSI[GI\/'ICTBI/IH Ha OpraHu3M YCJIOBCKA,
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chopmMupoeanHocmes yMeHuil: coO100ams Npasula Noab308AHUSL XUMUYECKOL
nocyooti u 1abopamopuviM 0060pyoosanuem, obpawjeHus ¢ eewecmeamu 8
COOMEemcmeuY ¢ UHCMPYKYUAMU NO BbINOJIHEHUIO J1aO0pAMOPHBIX XUMUYECKUX
ONBIMOB, IKOJIO2UYECKU UenecooOpasHo20 noeedeHuss 6 Ovbimy u mpyooeou
0esimenbHOCMU 8 YeJlsIX COXPAHEHUsT C80e20 300P08bsl, OKpYicaouel npupooHou
cpeovl U OOCMUdICeHUsl €€ YCMOUUUB8020 pA38Uumus;, O0CO3HABAMb ONACHOCMb
MOKCUYECK020 OelCMBUsL HA JHCUBblE OP2AHU3MbL ONPEOeNEHHbIX HeOP2aAHUYEeCKUX
seuwjecms, nonumas cmolcn noxasamens IJ[K (npedenvrnou Oonycmumoi
KOHYenmpayuu), cpopmuposannocms VMeHUuu: ocywecmenamo
YeNleHanpasieHusblil NOUCK XUMUYECKOU UHDOpMayuu 6 pasiuyHblX UCMOYHUKAX
(Hayunas u yueoHo-Hayunas aumepamypa, CMHU, Unmepnem u Op ), kpumuyecku
AHAIUZUPOBATNL XUMUYECKYI0 UHGopMmayuro, nepepabamviéams eé u
UCNOIB3068AMb 8 COOMBEMCMBUU C NOCMABIEHHOU YueOHOU 3adayell

21)aist oOy4aromuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS: yMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHUS BEIIECTB M
XUMHUYECKUX SIBJICHUI;

22)uist caenbiXx U caaboBUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh pelibeHO
TOYEUHYIO cucTeMy oOo3HaueHuit JI. bpaitns s 3anucu XumMudeckux (Hopmyil.
PesynbpraThl 0OydeHHMs Ha 0a30BOM YypOBHE OpPHUEHTHUPOBAHBI Ha OOIIYIO
GYHKIIMOHATBHYI0 ~ TPAMOTHOCTh,  TMOJYyYE€HHE  KOMIETCHTHOCTeW IS
MOBCEHEBHON KU3HM U o0O0mEero pasButus. PesynbTaThl OOydeHHsS Ha
yrayOn€HHOM YpOBHE OPUEHTUPOBAHBI HA TMOTYYECHUE KOMIIETEHTHOCTEH st
MOCJIEAYIOIIEH

npodeccoHanbHOM AESITENbHOCTH KaK B paMKax JaHHOW MpeAMETHOM 00yacTH, Tak

A B CMEXXHBIX C HEW 00JIacTsIX.
COJEPXKXAHUE YYEBHOI'O ITPEJIMETA «XUMMUSI»

10 KJIACC « OPTAHUYECKASI XUMMUSsI» BA3OBbIA YPOBEHBb
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Teoperudeckne 0CHOBbI OPraHMYECKON XMMUH

[Ipenmer opraHuyeckoil XuUMuU: €€ BO3HMKHOBEHHME, PA3BUTHE M 3HAUCHUE B
[OJlyYEHUU HOBBIX BEIECTB M MaTepuanoB. Teopus CTpPOEHUS OPraHU4eCKHX
coequHeHnit A. M. bytiepoBa, €€ ocHoBHbIe monoxeHus. CTpyKTypHbIe (OpPMYIIbI
OpraHUYeCKUX BeIECTB. ['oMoiiorus, nzoMepusi. XUMHYECKasl CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPATHBIE CBSI3U.

IIpencraBnenne o kiaccupuKanuy oOpraHuyeckux BemecTB. HomenknaTtypa
OPraHMYECKHUX COEIMHEHUH (cucreMarudeckas) UM TPUBHAJIbHbIE Ha3BaHUs
BaXHEMILIMX MPEACTABUTENEN KIIACCOB OPraHNYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHbIE  METOJbl M3yYEHHUs BEIIECTB M MX I[PEBpallCHU:
O3HaKOMJIEHHE C 00pa3llaMy OPraHMYECKUX BEIIECTB U MaTepUallaMUd Ha UX OCHOBE;
MOJICIUPOBAHUE MOJIEKYJ OpPraHMYECKMX BEILIECTB; HAOIIOJEHUE U OINUCaHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPAILICHUIO OpPraHUYECKUX BELIECTB IIPH

HarpeBaHuM (IUIaBjJeHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHUM psii. MeTaH U 3TaH — MpOCTeHIIne
PEACTABUTEININ AJIKAHOB: (PU3MUECKHUE U XUMHUYECKUE CBOMCTBA (PeaKIiU 3aMEeILICHHS
U TOPEHUsI ), HAXO0XJCHUE B MPUPOJIE, MOJyUeHUE U IPUMECHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKUH psia. DTWIEH U TPOMHICH —
MPOCTEUININE TIPEICTABUTENIA AJIKEHOB: (U3UYECKME W XHUMHUYECKHE CBOWCTBA
(peakuuu  TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIUU, OKUCICHHUS U
MOJIMMEPHU3aIUK ), TOJIyYEHUE U IPUMEHEHUE.

Ankanuensl. byrammen-1,3 wu wmetunOyragueH-1,3: cTpoeHue, BaKHEUIIME
XUMHUYECKUEe CBOWMCTBA (peakuusi nojgumepusanuu). [lomydeHue CHHTETHUYECKOTO
Kay4dyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJIOTUYECKUN psi. ALICTHICH —

OpOCTEHIINKA  TPEACTaBUTENIb AJKHHOB: COCTaB, CTpOCHHE, (U3NYECKUE U
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XUMUYECKHUE CBOMCTBA (peaklMH TUIPUPOBAHHUS, TajJOr€HUPOBAHMS, TUIpaTalliH,
rOpeHus1), MOJy4eHHEe U IPUMEHEHHE.

Apenbl. beH3on: cocrtaB, crpoeHue, (U3MUYECKUE M XHMHYECKHE CBOWCTBA
(peakuu TajJoreHUpOBaHUS W HUTPOBAHMS), MOJTYYEHUE M MPUMEHEHHE. TOJIyolI:

coCTaB, CTPOCHHUC, d)I/IBI/I‘-ICCKI/IC 1 XMMHUYECKHME CBOMCTBA (DeaKHI/II/I TraJJOIr¢HUpPOBAHUA

u HI/ITDOBaHI/IH) MOJYYCHHE M TIPUMEHEHHUE. TOKCUYHOCTh ApPCHOB. ['eneTnueckas

CBSI3b MEXKY YTJI€BOJIOPOAAMHU, TPUHAICKAIIMMH K PA3TUYHBIM KJIaCCaM.

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbIii Ta3 1 MomyTHBIE He(TIHbIC
razpl. Hedtsr u e€ mnpoucxoxnaenue. CriocoObl mepepaboTKu He(pTH: TEeperoHka,
KPEKUHT (TepMUYECKUH, KaTaTUTHUECKWii), mupoiu3. I[IpomykTel mnepepaboTKu
HeTH, WX TPHUMEHEHHWE B MPOMBIIUICHHOCTH W B ObITy. KameHHBIH yroms u
MNPOIYKTHI €r0o nepepadoTKu.

OKCNepUMEHTAIbHBIE METOJIbl M3y4YeHWs BEIIECTB W WX TMPEBpAIICHUN:
O3HaKOMJIeHHE ¢ 00pa3liaMu MIacTMace, KaydyKoB U pe3uHbI; Koyuekuuu «HepTte» u
«YTOIbY»; MOJECIUPOBAHHE MOJIEKYJ YIJIEBOJAOPOJIOB M TaJOTeHONPOU3BOTHBIX;

ITPOBCACHUC HpaKTI/I‘{CCKOﬁ pa6OTBII IMMOJYYCHHEC OTUJICHA U U3YUYCHHEC €TO CBOMCTB.

PacuérHble 3agaun

Boluucienus mo ypaBHEHUI0 XMMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BELIECTBA WJIM MPOAYKTa PpEaKIUu IO H3BECTHBIM Macce, O0BEMY,

KOJIHUYCCTBY OAHOI'O U3 MCXOAHBIX BEIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

Kucaopoacoaep:xkamiye opranndeckne coeTuHeHUsI

[IpenenbHbIE OAHOATOMHBIE CIMPTHL. METaHOJ U 3TAaHOJ: CTPOEHUE, PUINUECKUE U
XUMUYECKUE CBOMCTBA (PEAKUMU C AKTUBHBIMU METAJJIaMH, T'aJIOT€HOBOJOPOAAMM,
ropeHue), npuMeHeHre. BoaopoaHbIe CBSI3M MEXKIy MOJIEKyJIaMu CIUpTOB. JlelicTBue
METAHOJIA U 3TAHOJIA HA OPraHU3M YEI0BEKA.

MHoroaroMHbie CIUPTHL. DTHICHTIIMKOIb U TJIHMIEPUH: CTpOEHUE, (HU3HUECKue u
XUMHUYECKHUE CBOICTBA (B3aUMOJICHCTBUE CO IIEJTOYHBIMM METalIaMU, Ka4eCTBEHHAs
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peakiusi Ha MHOTOATOMHBIE CHHPTHI). JleiicTBME Ha OpraHu3M 4eloBeKa.
[TpumeHeHne TIMIEpUHA U STHIICHTTUKOJIA.

®deHo: CTpOSeHUE MOJICKYIIbI, (PU3UIECKHEe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD
¢dbenona. [Ipumenenue deHona.

Anpaerunpl 1 KeToHbl. DopMmanbaeru, aneTanbIerua: CTpoeHue, HU3ndecKkue u
XUMUYECKNE CBONCTBA (PEaKIMU OKHUCJICHHWS W BOCCTAHOBJICHUS, KAaYCCTBEHHBIC
pEeaKInm ), TOTyIeHUE U PUMECHECHHE.

AIIETOH: CTpOCHHUE, dJI/IBI/I‘ICCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DC&KL{I/II/I OKHCIJICHUA U

BOCCTaHOBHCHI/I}I), MMOJIYICHHUC M TIPUMCHCHHC.

OnHOOCHOBHBIE MpeeibHble KapOOHOBBbIE KHUCIOTHI. MypaBbHUHAsT M YKCyCHas
KHUCIIOTBIL: CTpO€HHue, (pU3MYecKne U XUMHYECKHE CBOMCTBA (CBOWMCTBa, OOUIME IS
KJ1acca KHUCIIOT, peakIus dSTepUpuKaLIMK), TOTyYeHue U npumeHenue. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK MPEICTaBUTENIM BBICIIUX KApOOHOBBIX KUCIOT. Mbla Kak
COJIU BBICHINX KapOOHOBBIX KUCJIOT, UX MOIOILEE ACHCTBHE.

Crnoxubie 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpOIN3 CIOXKHBIX
spupoB. Kupel. 'maponus >xupoB. Ilpumenenue >xupoB. buonoruueckas posb
AKHUPOB.

VYrieBoapl: cocraB, Kiaccudukanus yrieBoAoB (MOHO-, M- W TOJIMCAaXapHJIbI).
['moko3a — mpocTedmMii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
bu3MYecKue W XMMHUYECKUE CBOMCTBa (B3ammojeinctBue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHUAYHbIM pacTBopoM okcuja cepebpa(l), BocctanoBieHue, OpokeHHE
TJIFOKO3b1), HAX0KJIEHHUE B NIPUPOJIE, IPUMEHEHUE, OMOIOrMYECKast POJib.
®otocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Caxapo3a — OpCeACTaBUTCI/Ib AMCAXapUA0B, THAPOJIN3, HAXOXKJACHHUC B IIPHUPOAC U

INPpHUMCHCHUC.
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Kpaxman u wnemitrono3a kak HOpupojHble moiaumepbl. CTpoeHHwe Kpaxmana |
newiosio3bl.  du3nueckue M XMMHYECKHME CBOMCTBa Kpaxmaina (THapoJius,
KauyeCTBEHHAsI PEaKIIUs C UOJIOM).

OKCHEepUMEHTAIbHBIE METOJIbl M3Y4Y€HHs BEIIECTB M HUX MPEBpaILCHUN:
MPOBE/ICHUE, HAONIOJCHUE W OINMUCAaHWE JCMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KA4YECTBECHHBIC PEAKIIMM OJHOATOMHBIX CHUPTOB (OKHUCIEHHE HTaHOJIA
okcuznoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcugom menu(ll)), anpneruoB (OKMUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) m ruppoxcumom wmenu(Il), B3ammomelcTBHE Kpaxmaja ¢ HOIOM);
POBEJICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3a1aun

Boruncnenus mo ypaBHEHUIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOINYECTBa
MCXOJHOTO BEIIECTBA WM TMPOAYKTAa pEAKIMH [0 M3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJHOI'O M3 MCXOAHBIX BECIICCTB UK ITPOAYKTOB peaKHI/II/I).

A30Tc0uepmamne OPraHMmvYe€CKMeE COCANHCHUA

Awmunbpl. MeTUJIaMUH M aHUJIMH: CcoCTaB, CTPOCHUC, d)I/I3I/I‘-IeCKI/Ie U XUMHYCCKHC

CBOMCTBA (FODCHI/IC, B3aUMOJCHCTBUE C BOJOM U KI/ICJIOTaMI/I).

AMUHOKHUCIIOTBI Kak aM(OTEpHblE OpraHUYecKHe coeAMHEHus. Puzndyeckue U
XUMHUYECKHE CBOMCTBA AaMHHOKMCIOT (Ha NpuUMepe IJMIMHA). buosornuyeckoe
3Ha4eHUEe aMUHOKUCIOT. [lenTuael.

benkn kak DOpuUpOIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAsT M TPETUYHAs CTPYKTypa OeiakoB. XHMHUECKHE CBONCTBA OEIKOB:
THJIPOJIU3, ICHATypallusl, KAYECTBEHHbBIE PEAKIINU Ha OEIKU.

OKCNEpUMEHTAIBHBIE METOJbl H3y4YEHUs BEIIECTB M WX MPEBpPALLCHUN:
HAOJIIOJICHUE U ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JAECHATypalus OEIKOB IpH

Harp€BaHWH, IBCTHHIC PCAKITNHN OCJIKOB.
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BbicokoMoieKyJIsIDHBIE COeIMHEHUSI

OCHOBHBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISPHBIX COEJUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3alUU, CPEAHSSE MOJEKYJsSpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYISIPHBIX COEIMHEHUA —
MOJIMMEpHU3aIU U NOJUKOHAEHCALUS.

[InacTmMaccel (HOJ’II/IG)TI/IJIGH, IMOJIMITPOMMMWIICH, ITOJHMBUHUWIXJIOPU, HOJII/ICTI/IDOJI).

HarypalbHbId M CHUHTETUYECKME KaydyKH (6VT3I[PI€HOBBII>1, XJIOPOIIPCHOBBLIM U

HSOHDGHOBBIﬁ). BoJiokHa: HaTypajabHbBIE (XJ'IOHOK, mepCTh, IHéJ'IK), HNCKYCCTBCHHBIC

(areTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIIPOH M JIABCAH).

OKCHNEpPUMEHTAIBHBIE METOJbl H3y4YEHUs BEIIECTB M WX MPEBPALLCHUMN:
O3HaKOMJIEHHE C O0Opa3laMu MNPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IIaCTMAacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanu3anys MeXNpeaIMETHBIX CBsI3€d IIPU MU3YyYEHHUHM OPraHU4ecKod xumuu B 10
KJIACCe OCYIIECTBIISIETCA Yepe3 HCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
IIOHATUM, TaK W IOHATHUM, SBJISIOMINAXCA CHCTEMHBIMHU JUIA OTACJIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE TIOHSATHS: SIBICHUWE, HAy4YHBIH (pakT, TUIOTE3a,
3aKOH, TEOpUs, aHalu3, CUHTE3, KIacCHU(pUKaLusi, NEPUOAMYHOCTb, HAOJIIOJIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJICIIUPOBAHMUE.

@dusnka: MaTepusi, YHEPrUs, Macca, aToM, JIEKTPOH, MOJIEKYJA, YHEPreTUYECKUM
YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOE COCTOSIHME BELIECTBA, (pU3MUECKUe
BEJINYMHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: kmerka, opraHusMm, Ouocdepa, oOMeH BeIIECTB B OpraHHU3ME,
dboTtocuHTEe3, OHMOJIOTMYECKH aKTHUBHBIE BemlecTBa (O€NKH, YIIAEBOMBI, KHUPHI,
(hepMEeHTHI).

['eorpadusi: MuHEpanbl, TOpHbIE IOPOJIbl, IMOJE3HbIE HCKOMAEMblE, TOILIUBO,

pecypchl.
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TexHonorus: IMUIICBLIC IMTPOJAYKTbBI, OCHOBBI PAlIMOHAJIIBHOI'O ITMTAHWA, MOKOIIUC
cpeacTBa, JICKApCTBCHHBIC 1 KOCMCTHYCCKHUE ITPCIIapaThbl, MaTCPHUAJIbI U3

HCKYCCTBEHHBIX M CUHTETHYECKNX BOJIOKOH.
10 KJIACC «OPTAHUYECKASI XUMMUSI» YTJIYBJEHHBIIA YPOBEHD

TeoperuyecKkue 0CHOBbI OPraHUYECKOU XUMUM

[IpeameT W 3HAUYeHHE OPraHMYECKOM XUMHUH, MPEACTaBICHUE O MHOI000pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHUE aToMa Yrjiepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BasieHTHbIE BO3MOYKHOCTH aroma yriepojaa. XHUMHYECKas CBSi3b B OpPraHMYECKUX
coequHEHMsIX. Tumbl THOpUAN3AIMN aTOMHBIX OpOuTasel yriaepoaa. MexaHU3Mbl
oOpa3oBaHMsI KOBAJIEHTHOW CBs3u (OOMEHHBIH W JTOHOPHO-aKIENTOPHBIN). THIIBI
NepEeKpbIBaHUSI ATOMHBIX opOuTaneil; 6- u n-cBsi3u. OauHapHas, ABOMHAS U TpolHas
cBsa3b. CriocoObl pa3pbiBa CBs3el B MOJIEKYJIaX OpraHMYecKux BemiectB. [loHsTHE O
CBOOOJHOM pajiukaje, Hykiaeoduie u aneKkTpodure.

Teopus crpoeHust opranndeckux coenuHeHuid A. M. BytinepoBa u coBpeMeEHHBIE
NPEACTABICHUSI O CTPYKTYpE MOJIEKYJl. 3HAaYEHHE TEOPUU CTPOCHHSI OPTraHUYECKUX
coequHeHN. MonekynsapHele U CTPYKTypHbIE (Qopmyibl. CTpyKTypHbIE (OpPMYIIBI
pPa3IMYHBIX BUJOB: pa3BEPHYTAsl, COKPALIEHHAs, CKEJIETHAS.

N3omepust. Buabl n3omepun: CTpykTypHasi, IpOCTPAHCTBEHHAS.

OnexTpoHHbIE 3()(PEKTH B MOJNEKYyJaX OPraHUYECKUX COCIWHEHUMN (MHIYKTUBHBIHA
U ME30MEPHBIN YPHEKTHI).

[IpeacraBinenne o Kiaccupukauud opraHuyeckux BemectB. [lonstue o
¢dbynkunoHansHOM rpynme. ['omonorus. ['omonoruyeckue psiapl. CuctemaTuyeckas
HOMeHKkJaTypa opranudyeckux coeauHenuii (IUPAC) u TpuBHalibHBIE Ha3BaHUS

OTZEJIBHBIX ITPEACTABUTEIICH.
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Oco0enHoctu U KJIacCUpUKaIus OpraHMYECKUX peaxiui.
OKHCANTENTEHOBOCCTAHOBUTEBHBIE PEAKIIUN B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbBHBIE  METOJbl M3YyYEHHUs BEIIECTB M MX I[PEBpallCHUI:
O3HaKOMJIEHHE C 00pa3liaMy OpraHMYECKUX BEIIECTB U MaTepUallaMHd Ha MX OCHOBE;
ONBITHl IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB NPH HarpeBaHuM (IUIaBJICHHE,
oOyriaMBaHUE M TOPEHHUE); KOHCTPYUPOBAHHME MOJENECH MOJIEKYJ OpraHUYEeCKHX
BELICCTB.
Yraesopopoasl

Anxanel. ['omonoruueckuil psj ankaHoB, oOmias (opMylsa, HOMEHKJIAaTypa |
U30MepUsd. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKaHOB,

3 .
Sp THOpUIM3AIsl  aTOMHBIX  opOuTaneil  yriepoma, o-CBsi3b. KoHQopMephl.

dusnyeckre CBOMCTBA AJIKAHOB.
XUMHUYECKHE CBOMCTBA QJKAHOB: PEAKUMHU 3aMEIICHUs, W30MEpHU3alNH,

ACTUAPUPOBAHUA, TUKIIN3AlWKU, IIHUPOJIM3a, KPCKHUHI'A, T'OPCHUA. IIpeacraBiaeHue o

MEXAaHM3ME PEAKLIMM PAJUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTydYeHUs U MPUMEHEHNE aTKaHOB.

[uknoankanel. OOmas Qopmyna, HoOMeHKIatypa U wuzomepus. OcOOEHHOCTH
CTPOCHHUSA M XMMHUYECKUX CBOMCTB MasbIX (I[MKJIOMPONAH, UKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, HUKJIOTeKCaH) IuKiIoankaHoB. CrocoObl MOJyYeHUs] U MPUMEHEHUE
LUKJIOAJIKaHOB.
Ankenpl. ['oMonormveckuid psj ajkeHOB, oO0mas ¢opmynaa, HOMEHKJIATypa.
DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aIKEHOB, SP THOPHIM3ALILS
aTOMHBIX oOpOuTaneil yriepoja, 6- U 7-cBsi3u. CTpyKTypHas U TreoMeTpUYecKas
(umcTpaHc-) nzomepus. Gu3ndyeckue CBOMCTBA ATKEHOB.

XUMHYECKHE CBOMCTBA: PEAKIMUA NPUCOCIUHEHUS, 3aMEIICHUS B O-TIOJOKEHUE

IIpu ,Z[BOﬁHOﬁ CBsA3H, IIOJIMMCPHU3ALMU WU OKHCJICHHA. [IpeacraBieHUE O MEXAHU3ME

pPC€aKnnmn BJICKTDOd)I/IJ'IBHOFO MNPpHUCOCANHCHMUA. HpaBI/IJIO MapKOBHI/IKOBa.
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KauecTBeHHbBIE peakiy Ha IBOMHYIO CBA3b.

CriocoOsbI IMOJIYUCHH N IIPUMCHCHHUC aJIKCHOB.

Ankanuensl. Knaccudukamus ankaaueHOB (COMPSOKEHHBIC, W30JMPOBAHHBIC,

KyMyJnupoBaHHble). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS M XUMHUYECKHX CBOMCTB

CONPSKEHHBIX AMEHOB, 1,2- u 1,4npucoenunenue. Ilommmepuzanus conpsyKEHHBIX
nueHoB. CriocoObl OJIy4eHNs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMosornueckuil psii ankuHOB, 00mass Qopmyia, HOMEHKIATypa |
U30MEpHUs. OJIEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKHUHOB,
SprudpuaAn3aIysa aTOMHBIX opOuTasneit yriepoaa. Ou3ndeckue CBONCTBA ATKUHOB.

XUMHUYECKUE CBOMCTBA: PEAKIIMU IPUCOEIUHEHHNS], TMMEPU3ALMU U TPUMEPHU3ALUH,
okucieHus. KHClIoTHbIE CBOWCTBA QJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHBIE peakMy Ha TPOMHYIO CBS3b.

CnocoObl OJIy4EeHHS U IPUMEHEHHUE aJIKMHOB.

Apomatruyeckue yrieBoaopoasl (apeHsl). ['omomornueckuil psyn apeHoB, oOmas
dbopMyIia, HOMEHKIATypa U U30MEpUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH3071a. [IpaBuio APpOMAaTHYHOCTH, IIPUMCDPBI APpOMATHYICCKUX

coenrHeHur. usnuecknue CBOMCTBA aPEHOB.
XUMHUYECKHE CBOMCTBA OCEH30J1a M €ro TrOMOJIOTOB: pPEaKIMH 3aMCEIICHUs B
OCH30JIbHOM KOJIBIIE M YTIJEBOJOPOJHOM pajuKaie, PEeakluu MPUCOCTUHCHUS,

OKHCJICHHME ToMoJioroB Oen3oja. IIpencraBiaeHHME O  MEXaHU3ME  pEaKIUl

ANIeKTpOGMIbHOrO 3amelneHus. lIpeacrtaBieHue 00 OpPUEHTHPYIOUIEM ACHCTBUH

3aMecTuTeNied B OEH30JBHOM KOJIbLIE Ha TpUMEpEe aJKWIbHBIX PaJIMKaJoB,
KapOOKCUIILHOM, THAPOKCUIIBHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XMMUYECKUX CBOUCTB cTupoina. [lomumepusarus crupoa.
Crioco0bl MoTydeHus: ¥ MPUMEHEHUE apOMAaTHYECKUX YTIIEBOAOPOIOB.
[Tpupoansrii ras. IlonytHeie HedTsHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.

KameHHbI# yroib 1 mpoayKThl €ro nepepadboTKy.
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CnocoObl  mepepaboOTKM  He(pTHU:  MEpPeroHka, KPEeKUHT  (TEPMHUYECKHIA,
KaTaTUTU4YeCKuil), pudopMuHr, muponu3. IIpogykrel mnepepaboTku HedTH, HX
NPUMEHEHHE B IPOMBIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MCXKAY pa3lIMYHBIMU KJIaCcCaMM YIJICBOJOPOIOB.

DJEKTPOHHOE  CTPOEHUE  TaJOTEHIPOU3BOAHBIX  YriI€BOJAOPOJOB. Peakuun

3aMCIICHUA rajJoreHaa Ha THUAPOKCOIrpyIny, HUTPOI'PVIIILY, NUAaHOI'PVIIILY,

aMuHOTpynny. /[elicTBHE Ha TaJOr€HIPOU3BOJAHBIE BOJHOIO U CIMPTOBOTO pacTBOpa

ménoun. B3ammojeilicTBue AUrajoreHajJkaHoOB ¢ MarHueM M IUHKOM. lloHATHE O

MCETAJITIOOPIraHNMYCCKUX COCAMHCHHUAX. Hcnonb3oBanue raJJorcHIIpoOunu3BOJHBIX

YIJI€eBOAOPOA0B B 6I>ITy, TCXHHUKC U ITPpU CHUHTC3C OPraHNYCCKUX BCUICCTB.

DKCIepUMEHTAIBHBIC METOBI M3YYCHUS BEIIECTB U WX MPEBPAICHUN:: N3YUCHHE
(U3UYECKUX CBOWCTB YTJIEBOJIOPOJOB (PAaCTBOPUMOCTH), KAUE€CTBEHHBIX PEAKIIHA
YTIIEBOJIOPOIOB PA3IMYHBIX KIIAcCOB (oOeciBeurBaHre OPOMHOM WM MOTHON BOJBI,
pacTBOpa TepMaHTaHaTa Kajius, B3aUMOJCHCTBUE aleTWICHA C aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHApYKEHUE YIIepo/ia U BOAOpOa B
OPraHMYECKUX BEIIECTBaX; TMOJIY4YCHHE OJTWJICHa W H3yUYeHHUE €ro CBOMCTB;
o3HaKkomiieHHe c KoyuiekiusmMu «Hedte» m «Yroms», ¢ oOpasmamu ImiacTmacc,
KaydyKOB W  PE3WHBI,  MOJCIUPOBAHUE  MOJEKYJ  YIJICBOJOPOJIOB M
TJIOTCHIPOU3BO/IHBIX YTIIEBOOPOIOB.

Kucaopoacoaep:xaniue oprannieckue coeTuHeHUst

[IpenenbHble OAHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKYJT (Ha MpUMEpe METaHoIa U
sTaHosia). ['oMmonoruueckuit psig, oOmas Qopmyna, uM30Mepus, HOMEHKIATypa H
knaccupukanus. Pu3nyeckre CBOMCTBa NpeeIbHbIX OJIHOATOMHBIX CIIUPTOB.

BO,Z[OpOI[HBIG CBA3H MCXKAY MOJICKYJIaMU CITMPTOB.

XUMHYECKHE CBOWCTBA: pEAKIMU 3aMEIICHUs, JCTUIpaTaluu, OKHUCIEHUS,

BBaHMOHeﬁCTBHe C OPraHN4YCCKUMH U HCOPTaHNYICCKUMHU KUCIIOTaMU. HDeI[CTaBJ'IeHI/Ie

0 MEXaHHU3ME pPEaKIU HVKJIeOd)I/IJ'IBHOFO 3amenieHus. KadyectBeHHas peakuus Ha
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OJIHOATOMHBIE CHUPTHL. JlelicTBME 3TaHONA W METAaHOJIa HAa OPraHu3M YeJIOBeKa.
CniocoObl OJIy4eHHs] U MPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

[Ipoctbie »¢upbl, HOMEHKIaTypa W u3oMepusi. OcoOEHHOCTH (U3UYECKUX W
XUMUYECKUX CBOMCTB.

MHoroaroMHbie CHOUPTHI — OJTUJICHTIMKOIb W TIUUEpuH. DU3NYECKUEe WU
XUMHUYECKHUE CBOMCTBA: PEAKIMM 3aMEUICHMSI, B3aUMOJICHCTBUE C OPraHMYECKUMU U
HEOPraHMYECKUMHU KUCIOTaMH, KaYeCTBEHHAs PEaKiusi HA MHOTOATOMHBIE CITUPTHI.
JleiictBue Ha opraHu3M dYenoBeka. (CrnocoObl TMOMy4YeHHS U TNPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon.  CTpoeHHE MOJIEKYJbl, B3aUMHOE BIMSHUE THUIPOKCOTPYNMBI U
oenzonbHOro sipa. dusnmyeckue cpoiictBa (eHosa. OCOOEHHOCTH XHUMHYECKUX
cBoiicTB (enosa. KauectBeHHble peakiuu Ha QeHosn. ToxcuuHOCTh (eHoa.
Crioco0sI ostydenus U npuMmenenue ¢penona. denondopmanpaeruasas cMoa.

KapOonusnbHble COCOUHEHHUS] — albJAETHABl U KETOHBL. DJEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpynmbl. ['OMOJOTrHYEecKHe psAabl aldbJETHI0B U KETOHOB, OOIIas
dbopmyna, u3oMepusi U HOMEHKIaTypa. Du3nueckue CBONCTBAa albJETHJIOB U
KETOHOB.

XVMMHUYECKHE CBOWCTBA albJETUIOB M KETOHOB: pEaKUUU MPUCOCIUHEHHUS.

[IpeacraBaeHUE O  MEXAHU3ME  pPEAKIUM HVKJ'I@Od)I/IJIBHOFO MPpUCOCAMHCHMUA.

OkwuclieHHe albJIeTHI0B, KAa4eCTBEHHBIE peakiuu Ha anbaeruapsl. CrnocoOsl
MOJTYYEHHUS] U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIE TIpeJebHBIC KapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOCHUS
MOJIEKYJl KapOOHOBBIX KHUCIOT. M3omepust u HOMeHKIaTypa. dusnyeckue CBOMCTBA
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHUCIOT. BOJOpoAHBIE CBS3H MEXKIY
MOJIEKYJIaMHU KapOOHOBBIX KHUCIOT.

XYMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaKIus 3TepUUKAIIUU, PEAKLIUU C

Y4aCTHUCM YIJICBOJOPOAHOTO paauKalia.
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Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.

ITonsTue o IMPOU3BOAHBIX Kap6OHOBBIX KHMCJIOT — CJIOXKHBIX 3(1)I/Ian, AHIruapuaax,

TraJoOrcHaHruapuaax, aMmaax, HUTpujaax.

Mmuoroo6pasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HENPEACTbHBIX H
apoOMaTHYECKUX KapOOHOBBIX KUCIIOT, AUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX
kucnoT.  [lpencraBurenu  BBICIIMX ~ KapOOHOBBIX  KHCIIOT:  CTEapUHOBasd,

MMaJJbMHUTHHOBAsA, OJCHMHOBAsA, JIMHOJICBAA, JIMHOJCHOBAA KHCJIOTHI. CrrocoOsbl

MOJIYYEHHS U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxusie >¢upsl. ['omonormueckuii psng, obmas Qopmyna, wuomepus u
HOMEHKJIAaTypa. (PU3NYECKME M XHUMHUYECKHME CBOMCTBA: THUAPOJINA3 B KUCIOHM U
HIETIOYHOM Cpene.

Kupsl. Ctpoenue, ¢u3nueckue M XUMHUYECKHE CBOICTBA XUPOB: TUIAPOJIU3 B
KUCIION U 1IesioyHoi cpene. OcoOEHHOCTH CBOWCTB JKUPOB, COJAEPX AIIMX OCTaTKU
HEMPEETbHBIX JKUPHBIX KACIOT. JKUPBI B IPUPO/IE.

Mpbu14 KaK conu BBICIIMX KapOOHOBBIX KUCIIOT, X Motolee AeiictBue. Ilonarue o

cuareTnyecknx Morommx cpeacreax (CMCQO).

OO6mr1ast xapaKTepUCTUKA YTIIEBOJIOB.

Knaccudukanus yrieBogoB (MOHO-, M- U TIOJIKMCaXapU/ibl).

Monocaxapuapl: TOKO03a, (GpyKTo3a, rajgakro3a, pubo3a, JIe30K- cHpubo3a.
Dur3nYECKHUE CBOMCTBA U HAXOXKICHUE B IPUPOJIE.

®dotocunTe3. Onruyeckas HN30MCEpHA. KOJIB‘I&TO-I_Iel'[HaH TayTOMCpPpHA HaA IIPHUMEPE

MOJICKYJIbI TJIKOKO3bI, IPOEKIIMU XEyopca, d, B -AaHOMCPEI I'TFOKO3bI.

XHMMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIUU C YYaCTHEM CIUPTOBBIX U aJIbJIETHUIHOU
IpylI, CHUPTOBOE M MOJIOYHOKHUCIHOE Opokenue. IIpuMeHeHHe TIIIOKO3bI, €&

3HAUYCHUC B )KUBHCACATCIbHOCTHU OpraHu3Ma.
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Jucaxapuapl: caxapo3a, MalbTO3a M JakTo3a. BoccraHaBinuBaromuye W
HEBOCCTAHABIMBAIOIIME aucaxapunabl. ['maponus pucaxapuaoB. HaxoxneHue B
IPUPOJIE U IPUMEHEHHUE.

[Tonucaxapuapl: KpaxMall, IIIMKOr€H M Ueuitoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaJia, IITMKOT€Ha U LeJUTI0JI03bl. DU3NYECKUE CBOMCTBA KPAaXMalla U LEJTI0JIO3BI.
XHUMHUYECKHE CBOWMCTBA KpaxMajia: THUIPOJIM3, KAadyeCTBEHHAs PEakUHs C HOJOM.
XUMHYECKUE CBOMCTBA LEJUIIONO3BL: THAPOIIN3, OTydeHUE dPUPOB IEILTIOI03bI.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).

OKCHEpPUMEHTAIBHBIE METOJbl H3y4YEHUs BEIIECTB M HX I[PEBPALLCHUMN:
PacTBOPUMOCTh Pa3jJMYHbIX CIIMPTOB B BOJIE, B3AMMOJEHCTBHE ATAHOJIA C HATPHUEM,
OKHCJICHHE JTUJIOBOTO CHMPTA B QIBAECTHJ HA PACKAIEHHOM MEIHOW IIPOBOJIOKE;
OKHCJICHHUE JTUJIOBOrO0 CHUPTA AUXPOMATOM Kajiusi (BO3MOMKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB); KAUYE€CTBEHHbIE pEaKIMU Ha ajbAerulibl (C THUIPOKCUIOM
muammuHcepeopa(l) u ruapoxcunom Menu(Il)); peakius rauiepruHa ¢ THAPOKCUIIOM
Meau(ll); xumudeckue CBOMCTBA PacTBOPA YKCYCHOM KHCJIOTBI; B3aUMOJICHCTBHE
pactBopa TIOK03bl ¢ rujpokcunoM Menu(ll); B3anmoneiicTBUe Kpaxmala ¢ HOJIOM;
pellIeHre FKCIIEPUMEHTATBHBIX 33a4 1o TeMaM «Crnupthl U ¢peHobs. «KapOoHOBbIE
KUCIOTHI. ClloKHBIE A(UPBDY.

A30TCoAep:KalMe OPraHnvYecKre CoeAUHEHUs

AMUHBI — OpraHMYecKhe NpOU3BOAHbIE ammuaka. Kiaccudukanus amMHUHOB:
anudaruyeckue U apoMaTUYECKUe; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOeHHE
MoOJIeKys, obmas ¢opmMyna, U30MepUs, HOMEHKJIATypa W (U3MUYECKHUE CBOICTBA.
XUMHUYECKOe  CBOWCTBa  alu@aTUUYECKUX  aMUHOB:  OCHOBHBIE  CBOWMCTBA,
AJKWJIMPOBAHNE, B3aMMOJICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOU KHCIOTON. Conn

AJIKWJIaMMOHMSL.
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AHWIMH — TIpeACTaBUTEh aMHUHOB apoMaTudeckoro psga. CTpoeHHe aHWUIMHA.
B3aumHoe BiMsiHHE TPYIIT aTOMOB B MOJIEKyJie aHWiInHA. OCOOEHHOCTH XUMUYECKUX
CBOWCTB aHMJIMHA. KauecTBEHHBIC PeaKIN Ha aHWJIHH.

CriocoObl  TONy4YeHUs] W TNpUMEHEeHHe anudaTtudeckux amuHoB. [lomydeHue
aHWUJIMHA U3 HUTPOOEH301a.

AmuHOKHMCTOTE. Homenknatrypa u wuszomepus. OTaenbHbIE MPEICTABUTEIN

O AMHHOKMCJIOT: TIJIWMIHWH, aJIaHUH, d)eHI/IJ'IaJ'IaHI/IH, CCpHH, TJIYTAMHMHOBAsA KHCJIOTA,

JIN3WH, NHUCTCHUH. OnTuyeckas W30MEpHUsl  aMUHOKHUCIOT: D-u  [-aMMHOKHCIOTBHI.

dusuyeckue CBOMCTBA aAMMHOKHUCIIOT. XMMHUYECKHE CBOMCTBA AMHHOKMCIOT Kak
aM(OTEpHBIX OPraHUYECKUX COSIUHEHUM, peaKIlus MOJIMKOHACHC AU, 00pa30BaHKe
NEeNTUAHON CBsI3U. buonorndeckoe 3HaYy€HHE AMUHOKHUCIOT. CHHTE3 W THUIPOJIU3
MENTHJIOB.

benkun kak mnpupomneie mnosmmepnl. llepBuuHas, BTOpHYHAs W TPETUYHAS
CTpyKTypa OenkoB. XUMHUUYECKHME CBOWCTBAa OEJIKOB: THUIPOJIU3, JCHATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCIIKH.

[lonsiTue 00 a30TCOACPKAIINX T'CTCPOHUKINYICCKUX COCIMHCHUAX.

[IupuMHUAMHOBEIE M IYPUHOBBIC OCHOBaHMs. HYKIEMHOBBIC KHCJIOTHI. COCTAaB,

CTPOCHUC U ouoJoruyeckas POJIb.

OKCNEPUMEHTAIbHBIE METOAbl M3YYECHMSI BEUIECTB UM WX IPEBpaICHUM:
pacTBOpeHHe OEJIKOB B BOJE; JIeHATypalus OeIKOB IIpU HarpeBaHUU; I[BETHHIC
peakiuu Ha  O€NKH; pelleHHe OKCIEePUMEHTAIBHBIX 3aJa4 1O  TeMaM
«A30TcoaepKaliye OpraHMvYecKue COeAMHEHUs» U «Pacro3HaBaHHE OPraHUYECKUX
COCJTUHCHUI.

BbicokoMouieKkyIsIpHBIE COeTMHEHUSI

OCHOBHBIE TOHSATHSI XUMHH BBICOKOMOJIEKYJISPHBIX COEJUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb IMOJUMEPHU3aLUU, CPEAHSS MOJEKYJsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYISPHBIX COEIMHEHUH —

nmojmMepusansad W IHOJIMKOHACHCAIMA. [IpeacTaBiaeHUE O CTEPEOPETYIIPHOCTH u
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HAJMOJICKYJISIPHON CTPYKTYPE HNOJMMEPOB, 3aBUCHUMOCTh CBOMCTB ITOJMMEPOB OT HMX

MOJICKYJIAPHOT'O M HAAMOJICKYJIAPHOT'O CTPOCHMA.

[Tonumepnsle  Mmatepuansl.  Ilmactmaccsl  (HOAMATHUIIEH,  MOJMIIPOIMIIEH,
HNOJUBUHWIXJIOPHUA,  MOJUCTHPOJ,  IMOJIMMETUIMETAKpPUIAT,  MOJMKApOOHATHI,
noJmd THIIeHTepedTanaT). Y Tuin3anus u nepepadoTka MiacTyuka.

DnacToMepbl: HATypajJbHBIA KaydyK, CHUHTETUYECKHE Kaydyku (OyTaJMeHOBBIH,
XJIOPOIIPEHOBBIN, H30MPEHOBBII) U CUIUKOHBI. Pe3nHa.

BonokHa: HaTypajbHbIE (XJIOMOK, IMIEPCTh, WIEIK), MCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CUHTETUYECKHUE (KalpOH U JIaBCaH).

[ToauMephl cnenuaJbHOTO Ha3HAUCHMS (Ted)J'IOH, KEBJIAP, JJCKTPOIPOBOAAIIINC

IIOJIMMCEDPHI, 6I/IODaSJ'IaFaeMBIe HOJII/IMCDBI).

OKCINEPUMEHTAIBHBIE METOJbl H3y4Y€HUs BEIIECTB W HX IPEBPAILLCHUMN:
O3HaKOMJIEHHE C O0pa3laMu MNPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,
KaydyyKOB; pEIICHHE JOKCIEPUMEHTAIBHBIX 3amad 1o TeMme «Pacno3sHaBanue
IIJJACTMACC U BOJIOKOH.

PacuéTHble 3a1a4n

Haxoxxnenne MonekynsapHoi (opMyIibl OpraHHYECKOro COEANHEHHS TI0 MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXKJIECHHE MOJIEKYJIAPHON (HOpMYIIbI
OpPraHUYECKOTO COEOUHEHHs 1o Macce (00bEMY) NPOAYKTOB CropaHus; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB pEAKUUU W/WIA HUCXOIHBIX
BEIIECTB; YCTAHOBJIEHHE CTPYKTYpHOU (HOpMyINIbI OpraHMYECKOro BEIIEeCTBA Ha
OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIOCOOOB IOJIyYEHMs;, ONpeAeseHUE A0JU
BBIXOJIa MMPOYKTA PEAKLIUU OT TEOPETUUIECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H

Peanuzanus MeXnpeaMeTHbIX CBsI3ed NMpPH U3yYEHUU OpraHudyeckod xumuu B 10
KJIACCE OCYIIECTBISIETCS Yepe3 HUCMOJb30BaHUE KaK OOLIMX €CTeCTBEHHOHAYYHBIX
MOHATUM, TaK W TOHSATUW, NPUHATHIX B OTACJIBHBIX MPEAMETAX €CTECTBEHHO-

HAay4YHOT'O IMKJIA.
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OOmre ecTecTBEeHHO-HAyYHbBIC TIOHSATHS: SIBJICHHWE, HAay4YHBIH (hakT, TUIOTE3a,
TEOpHUs, 3aKOH, aHaliM3, CHHTE3, KiaccuuKkaius, HaOI0JeHUEe, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIEJIb, MOJICITUPOBAHUE.

dusuka: MaTepusi, aTOM, dJICKTPOH, IPOTOH, HEHTPOH, MOJICKYJIa, SHEPreTHUCCKHIMA
YpOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHE BEHISCTBa, (pH3MYECKHe
BCJIMYHHBI, STUHUIIBI U3MEPECHHSI, CKOPOCTh, SHEPTHS, Macca.

buonorusa:  kierka, oOpraHuW3M, OKOCHCTeMa, Ouocdepa, MeTadOIU3M,
HACJICCTBEHHOCTh, aBTOTPO(MHBIA M TreTepOoTPOGHBIA THUII IHUTAHHS, OpPOXKCHHE,
dboTocuHTE3, NbIXaHue, OCIKHU, YIIIEBOIbI, JKUPBI, HYKICHHOBBIC KHCIOTHI, ()ePMEHTHI.

['eorpadusi: mose3HbIe HCKOMaeMbIe, TOTUIHBO.
TexHOonmorus: NMUIEBbIE NMPOAYKTHI, OCHOBBI PAIlMOHAJIBHOIO IHUTAHUS, MOIOIIUE

cpeacrBa, Marcpurajibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC «OBIIASI 1 HEOPTAHUYECKASI XUMMSI» BA3OBBIN

YPOBEHD Teopernueckue 0CHOBbI XMMHUU

XUMHUUYECKUH 351eMeHT. AToM. SIApo aToMa, U30TOMbL. DIIEKTPOHHAsE 000JI0UKa.
DOHepreTuveckue ypoBHHU, MOAYPOBHHU. ATOMHBIE OpOUTaNIH, S-, p-, d-2JIEMEHTHI.
OcoOeHHOCTH pachpefieNieHusi 3JIEKTPOHOB MO OpOUTAIAM B aroMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpAIIUs AaTOMOB.

Ilepnonnyeckunt 3akoH u [lepronnueckas cucrema XUMUYECKHX dnemeHToB [[. U.
MenpneneeBa. CBs3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil CUCTEMBI
xumuueckux sneMmeHTtoB JI. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEHW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XUMHYECKUX JJIEMEHTOB W
00pa3zyeMbIX UMH ITPOCTHIX U CIOKHBIX BEIIECTB 10 IpyNIaM U nepuojam. 3Ha4eHHE
IIEPUOANYECKOr0 3aKOHA B PA3BUTHU HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKask CBsI3b. BUABI XUMHUUYECKOU CBSI3U (KOBaJEHTHAS

HETMOJsipHAs W TMOJIsIpHAasi, WOHHAasg, MeTajuiMdeckas). MexaHu3Mbl 00pa30BaHUS
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KOBJICHTHOM  XMMHMYECKONW CBs3M (OOMEHHBIM W  JIOHOPHO-aKIENTOPHBIN).
Bonoponnas cBs3b. BaneHTHOCTE. DIEKTpOOTPUIATENBHOCTh. CTENEHD OKUCIICHUSI.

HMoHbI: KaTMOHBI 1 AaHUOHHI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH ITOCTOSIHCTBA
cocTaBa BellecTBa. THUIBl KPUCTAJUIMYECKUMX PEMIETOK. 3aBHCUMOCTb CBOMCTBA
BEILIECTB OT TUNA KPUCTAIIINYECKOU PEIIETKHU.

IToHATHE O TUcnepcHBIX cucTeMax. ICTUHHBIC U KOJUIOUIHBIE PACTBOPHI.

MaccoBas 10JIs1 BEIECTBa B pacTBOPE.
Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkmaTypa HEOpraHUYECKUX

BellecTB. ['eHeTudeckas CBS3b HEOPraHUYECKUX BEUIECTB, NPHHAMIEKANIMX K
Pa3IMYHBIM KJIacCaM.

Xumnyeckas peakuus. Kiaccupukanus XuMU4ecKUX peakiuii B HEOPraHUYECKOM
U OpraHMYecKOl XMMHUHU. 3aKOH COXPAaHEHMsI MAcChl BEIIECTB; 3aKOH COXPAaHEHUsS U
MIPEBPALLCHHS SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiu, €€ 3aBUCHMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTumbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DaKTOpbl, BIMSIOIIME HAa COCTOSIHUE
xumMudeckoro pasHosecus. [Ipunnnn Jle [larense.

Onexrponutrnyeckas auccounanus. CuiibHble M ciadble 31eKTpoiuTbl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCHAs, HEUTpaibHas, wieno4Hasd. lloHsaTtne o

BOJIOpo/IHOM mokazatene (pH) pactBopa. Peakiiuu moHHOTO oOMeHa. ['miaposn3

HCOPraHM4YCCKHUX W OPraHM4YCCKHNX BCIIICCTB.

OKMCIIMTENIbHO-BOCCTAHOBUTEILHBIC pE€aKuuu. [loHsiTue 00 OJICKTPOJIN3EC

pacIuIaBOB ¥ PacTBOPOB coJiel. [ [pruMeHenue d1eKkTpoan3a.

OKCHEpUMEHTAIIBHBIE METOJbl H3y4YEHUs BEIIECTB M HX I[PEBpPALLCHUM:
neMoHcTpauus tabmun «llepuonmyeckas cucrtema XUMHYECKUX 3yieMeHTOB J[.M.
MenneneeBa»; HM3yyeHUE MOJENEH KPUCTANIMUYECKUX PEIIETOK; HaOIIOJEHHE WU
ONHCaHUE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3yloKEHUE MEPOKCUAA

BOAOpPOJda B IIPUCYTCTBUU KAaTaJIN3aTOpa, OIIPCACIICHUC CPCAbl paCTBOPOB BCUICCTB C
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MOMOILbIO YHUBEPCAIIBHOTO MHAMKATOPA, PEaKIMM MOHHOTO OOMEHa); IMPOBEICHUE
npakTU4ecKor padoThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMHYECKOU

PCaKIm,.

PacuéTHbie 3agaun

Pacuértrr mo YPpaBHCHHUAM XHMHNYCCKHX pCaKHI/Iﬁ, B TOM YHCJIC TCPMOXHUMHNYCCKHUE

paC‘-IéTBI, paC‘-IéTBI C UCITIOJIB30BAHUEM IIOHATHA «MAaCCOBas JOJIA BCIICCTBA».

Heoprannyeckasi xumust

Hemerannel. Ilonoxxenne HemerayuioB B Ilepuoanyeckor CHUCTEME XUMHUYECKUX
anemeHToB J[.MI. MeHneneeBa M OCOOEHHOCTM CTPOEHHS AaTOMOB. DuU3HUECKHUE
CBOMCTBAa HEMETAJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpUMEPE KHUCIOPOJa, CEpHI,
dbocdopa u yraeposa).

XUMHUYECKUE CBOMCTBA BaXKHEHUIIUX HEMETAUIOB (TajJoreHoOB, CEpbl, a30Ta,
dbocdopa, yrieposa u KpeMHUS) U UX COSTUHEHHUH (OKCHIOB, KUCIOPOICOAEPKAIITUX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUN ).

[IprMeHenne Ba)XKHENIINX HEMETAIIIIOB U UX COCITMHEHUU.

Meramnbl. Ilonoxkenue wmeramwioB B lleproanyeckor CUCTEME XUMHUYECKUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJICKTPOHHBIX 00OJOYEK
aToMOB MeTailioB. O61ue pusnyeckue cBoricTpa MeTauioB. CrijiaBbl METAILIOB.

DNEeKTPOXUMHYECKUH PsAJl HAIIPSKEHUN METAIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAUIOB (HATPUM, KaJIWi, KaJIbIIUH, MarHuH,
ATIOMHHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUH.

O6HII/I€ CITOCOOBI IMOJIy4CHUs MCTAJLJIIOB. Merajuryprus. KODDOSI/I}I MCTAJIJIIOB.

CnocoOsbl 3aIIUTHI OT KOPPO3UH. HpI/IMeHeHI/IC MCTAJJIOB B 6I>ITy N TEXHHUKCE.

9KCH€pI/IMeHTaHI>HBIe MCTOJbI U3YUCHHA BCHICCTB U HUX HpeBpameHHﬁ: HN3Yy4YCHHUC
KOJIJICKIIN «MeTtabl n CIIIIaBbD», O6p33HOB HEMCTAJIJIOB, pemcHuc

OKCIICPUMCHTAJIbHBIX 3a/1a4v; Ha6J'IIOI[eHI/Ie H OIIMCAHUC JCMOHCTPAIMOHHBIX U
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J'Ia60paT0pHI>IX OIIBITOB (BBaHMO,ﬂeﬁCTBHC 'MApOKCHUAa AJIOMHUHHUA C pPaCTBOpAMHU

KHCJIOT U meﬂoqeﬁ, Ka4CCTBCHHBIC PCAKIIMHN HAa KaTHOHBbI MCT&J’IJ’IOB).

PacuérHbie 3a1aun

Pacu€rel Maccel BemecTBa WM 00BEMA TIa30B IO M3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOIO M3 YYacTBYIOIIMX B PEAKLUHUU BEILECTB;
pacuéTthl Macchl (00bEMa, KOJIMUECTBA BEILIECTBA) MPOJYKTOB PEAKIMU, €CITU OJHO U3
BEILIECTB UMEET PUMECH.

XUMHUA 4 JKU3Hb

Ponp xumMuu B 0OOECIEUEHHH DSKOJOTHYECKOM, SHEPreTUYECKOM U IHIINEBOM
0€30IacHOCTH, Pa3BUTUM MeEAUIUHBL. [loHSATHE O HAy4HBIX METOJaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIUM.

[IpeactaBnennss 06 OOMUX HAYYHBIX MPUHIUIIAX TPOMBIIIUICHHOTO TOJYyYCHUS
BaXXKHEMIIINX BEIIECTB.

UenoBek B MUpPE BELIECTB U MATEPUAIIOB: BAXKHEUIINE CTPOUTEIIBHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MAaTe€puaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuaibl s
AJIEKTPOHUKH, HAHOMAaTepHasbl, OPraHUYECKUE U MUHEPaIbHbIE yI00OpEHNS.

XuMHUSIT W 3I0pOBbE UEJIOBEKAa: IIpaBUja HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB; IpaBuiia OE30MaCHOT0 HUCMOJB30BAaHUSI MPENapaToB OBITOBOM XWMHH B
MMOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXIpeaMETHBIX CBS3€l NMpPU U3YYEHHHM OOLIEH W HEOpraHUYECKOM
xumMun B 11 Kjacce OCyIIECTBISETCS 4Yepe3 HCIONb30BaHME Kak OOLIuX
€CTECTBEHHOHAYUYHBIX IOHATUH, TAK W IOHATUH, SIBJSIIOIIUXCS CHCTEMHBIMH IS
OTJEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAy4YHOI'O LIUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATUS: HAYUHbIN (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJnu3, CHHTE3, KIacCHU(pUKalus, MEePUOJUYHOCTh, HAONIOIECHUE, SKCIEPUMEHT,

MOJCINPOBAHUC, UBMCPCHUC, ABJICHUC.
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@®u3nka: Marepus, SHEpPrus, mMacca, aTroM, BJEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOIl, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUUYECKUN YpOBEHb, BEUIECTBO, TEIIO,
00BEM, arperaTHOE€ COCTOSTHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IMHMIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusm, dKocucTeMa, onochepa, Makpo- ¥ MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpayibl, TOPHBIE TOPOJBI, MOJIE3HbIE HCKOIMAeMble, TOILINBO,
peCypCHlI.

TexHoOrusl: XWMHYECKas MPOMBIIUIEHHOCTh, METAJUIyprusi, MPOU3BOJCTBO
CTPOMTENBHBIX MAaTEPHUANIOB, CEJIIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MHUIIEBAS
IPOMBILIJIEHHOCTb, (bapmaneBTUUECKast IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX TMPEnapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHUaJOB,

QJICKTPOHHAS NPOMBIIJICHHOCTb, HAHOTCXHOJIOT'MH.

11 KITIACC «OBIIIAA U HEOPTAHUYECKAS XUMMUSA»

YIJIYBJIEHHBI YPOBEHD Teopernueckne 0CHOBBI XHMHH
Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUM 3eMeHT. N30TorbL.

KODHVCKVHHDHO-BOHHOBOﬁ AVaJInu3M, JIBOMCTBEHHAS npupoaa  3JICKTPOHA.

CtpoeHHE JJIEKTPOHHBIX OO0OJIOYEK AaTOMOB, KBAHTOBBIE YHCIIA. DJHEPTETUYECKUE

YPOBHU U MOAYPOBHH. ATOMHBIE opOuTanu. Kiraccuukammsi XAMUYIECKUX JIEMEHTOB
(s-,p-,d-,f-omementsl). Pacrmpenenenne 5SIEKTPOHOB IO AaTOMHBIM OpOUTAIISAM;

IPUHLIMII MHUHHUMYMa SHEprud, npuHuun Ilayaum, nmpaBuio XyHAa. QHCKTPOHHI)IG

KOH(UTypallui aTOMOB 3JIEMEHTOB MEPBOI0O—YETBEPTOrO MEPUOJOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUM, 3JIEKTPOHHbIE KOH(DUTYpALIUA HOHOB.

[loustne 006 SHCPIrumn HOHM3allWH1, DHCPIrun CpoaCTBa K JJICKTPOHY.

DIEeKTPOOTPUIIATETLHOCTb.
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[Tepnoanueckuii 3axkoH u lleproanueckas cucremMa XuMHUYECKUX djieMeHToB /[I. U.
MengeneeBa. CBs3p MNEPUOAUYECKOTO 3akoHa W [leproaMYECKOM CUCTEMBI
XMMHUYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpUEH  CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHUYECKUX SJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTHIX U CIIOXKHBIX BEIIECTB MO IPYINaM U MepuojaM. 3HaUeHUE MEPUOIUUECKOTO
3akoHa /. 1. Menaeneena.

XUMHUecKass CBsA3b. Buabl XHMMHMYECKOM CBSI3U: KOBAJICHTHas, MOHHAas,
MeTajimyeckas. MexaHu3Mbl 00pa3oBaHUsI KOBAJICHTHOM CBSA3U: OOMEHHBIM M
JOHOPHO-AKIENITOPHBIA. DHEPrust U JJIMHA CBsI3U. l10nsipHOCTH, HANIPABJICHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbie cBsizu. BoopoaHas cBA3b.
MeXMONEKYIIAPHBIE B3aUMOJICUCTBHSL.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. FI/I6DI/II[I/I33HI/I$I ATOMHBIX

opoutaneii. CBs3b 3JEKTPOHHOW CTPYKTYpbl MOJEKYJIl C HX T'€OMETPUYECKUM
CTpPOEHHEM (Ha IPUMEPE COEAMHEHUI JIEMEHTOB BTOPOTO MEPUO/A).
[IpeacraBineHre O KOMIUIEKCHBIX coeauHeHusx. CocTaB KOMIUIEKCHOIO HOHA:

KOMHHCKCOO6paBOBaTCJII>, JIUT'aHBbI. KOODIII/IHaIII/IOHHOG yncjo. HomeHknatypa

KOMIUICKCHBIX COCAMHCHUI. 3HaYeHHE KOMIIIEKCHBIX coenuHeHun. lloHsTHE [0

KOOPJAMHALIMOHHON XMMHUHM.

BemectBa ~ MOJIEKYJSIpHOTO M HEMOJEKYJSIPHOIO  CTpOE€HHMsS.  Tumbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsitue o AUCIICPCHBIX CHCTEMaAX. Hctunnbie PaCTBOPHI. [IpeacraBiaeHue o

KOJVIOMAHBIX PpaCTBOpPAX. CniocoOsbl BbIPAXKCHUA KOHLCHTPpAIlMU PpaCTBOPOB: MAaCcCOBasd

IOJIsI  BEHIECTBA B  PacTBOpPE, MOJIIpHAs KOHUEHTpauus. HacellleHHbIE U
HEHACBIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucraiumoruaparsl.
Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. |pUBUAILHBIC

Ha3BaHUA OTACIIBHBIX HpeHCTaBHTeHCﬁ HCOPraHN4YCCKUX BCUICCTB.
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Knaccudukanus XUMUYECKHX peaKIUil B HEOPraHUYECKOW U OpraHUYecKou
XUMUHU. 3aKOH COXpaHEHUsI MAacChl BEIECTB; 3aKOH COXPAHEHHS U MpEBpallCHHUS
SHEPTUU MPU XUMHUECKUX peakuusixX. TermnoBbie 3pHEeKThl XUMUYECKUX PEAKIUH.

TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKOU PEAKIINH, €€ 3aBUCUMOCTH OT PA3IUIHBIX (PAaKTOPOB.
['oMoreHHBIEC U TeTepOreHHbIE peakiun. Kataan3 u KaTalin3aTopel.
OOpatumple W HEOOpaTHMbBIE peaKIMu. XHUMHYEeCKoe paBHOBecue. KoHcTaHTa

XUMHUYCCKOT'O PAaBHOBCCHI. (DaKTOpLI, BJIMAIONIMC Ha IIOJIOKCHHUC XHUMHUYCCKOI'O

paBHOBECHS: TEMIIEpaTypa, AABJICHUE M KOHLEHTPAllUM BEIIECTB, YYACTBYIOIIMX B
peakuu. [Ipuanun Jle [larense.
Onextponutuueckas auccormarus. CunbHbIe U clladble AMeKTpoauThl. CTeneHb

nucconuani. MoHHoe npousBenaeHue Boabl. Cpeaa BOAHBIX PACTBOPOB: KUCIOTHAS,

HeWTpanbHas, menoyHas. Bomopoausiii nokazarens (pH) pactBopa. ['uaposnus cose.
Peaknuu noHHOro ooMeHa.

OKUCANTENHLHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTEINb U
BOCCTaHOBUTENb. IIpomecchl  OKWCIEHMSs W BOCCTAHOBJIEHHS. BaxuHeniue
OKHCJIUTEIM W BOCCTAaHOBHUTENW. MeTod »dJIEKTPOHHOTO OanaHca. JIEKTPOJU3
pPacTBOPOB U PACILIABOB BELIECTB.

OKCNEPUMEHTAIbHBIE METOJbl HW3YyYE€HUS BEIIECTB W UX TIpeBpalICHUM:
pa3oKeHWe TEpPOKCHIAa BOAOPOJAa B MPUCYTCTBUU  KaTajau3aTopa; MOJEIH
KPUCTATMYECKUX PEIIETOK; MPOBEACHUE PEaKIMi MOHHOTO OOMEHA; OMpeIelICHHE
cCpeAbl PacTBOPOB C TOMOINIbI0O HMHAMKATOPOB; HU3YUYEHUE BIMSHUSA Pa3IHUYHBIX
(akTOpOB Ha CKOPOCTh XHMHYECKOM PEAKIMA ¢ TIOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heoprannueckasi xumms
ITonoxxenue HemeramwnoB B [lepuonnueckon cucteMe XMMHUYECKUX 3JIEMEHTOB /1.

N. MenneneeBa u OCOOCHHOCTHM CTPOEHHS HX aTOMOB. (DU3NUYECKHE CBOWCTBA
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HEMETaJIOB. AJUIOTPONHS HEMETAJIOB (Ha MpUMeEpe KUCIOpoAaa, cepbl, docdopa u
yriepona).

Bomopoa. Ilomydenue, ¢u3nyeckue W XUMHUYECKHE CBOMCTBA: PEAKIHU C
MeTaJulaMd U HEeMeTaJlJIaMH, BOCCTaHOBUTENbHBIE cBOMCTBa. ['mapunpl. TonnuBHbIe
DIIEMEHTHI.

['anorensl. Haxoxxaenwe B mpupone, CHOcOObl TMOJNyYeHHUs, (PU3MUEecKHe Hu
XUMHUYECKUe CcBoiicTBa. ['amoreHoBomopoabl. Baxkneiimme KuCIOpOaCcOaepKaIIye
COEMHEHUs] rajoreHoB. JlabopaTopHble M TPOMBIIUICHHBIE CHOCOOBI MOJYYCHHS
rajoreHoB. [ [puMeHeHne TaloreHoB U X COCTUHEHUH.

Kucnopon, o3o0H. JlaGoparopHble ¥ NPOMBIIUICHHBIE CHOCOOBI IOJIyYeHUS
Kucinopoaa. dusndeckne M XUMHUYECKHE CBOWCTBA M NPUMEHEHHME KHUCIIOpoJaa U

030Ha. OKCUJBI U TEPOKCHUJIBI.

Cepa. Haxoxaenue B mpupoe, CriocoObl MOIyIeHHS, PU3NIECKHE U XUMUYECKHE
cBoiictBa. CepoBonopon, cymbduasl. Oxcun cepri(1V), okcun cepoi(VI). Ceprucras
U cepHasi KUCIIOThI U X coiu. OCOOEHHOCTH CBOMCTB CepHOM KHUCIOTHL. [IpuMenenne
CepbI U €€ COCTMHECHUN.

A3zotr. HaxoxaeHnue B mpupojie, crnocoobl motydeHus, Gu3nueckue 1 XuMUYECKHUe
cBOMcTBa. AMMUAK, HUTpUAbl. OKCUABI a30Ta. A30TUCTas U a30THAsI KUCJIOTHI U UX
comu. OcoOeHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpumeHeHHe a3zoTa U  €ro
COETMHEHHI. A30THBIEC yI0OpEHUSI.

®ochop. Haxoxnmenme B mnpupome, CHOCOObI TONydeHHs, (UIUIECKUE W
xumuueckue cBorctBa. Dochuast u dochun. Oxcunbl docdopa, dochopHas

kuciora u e€ comu. Meradbocdopnas u nupodocdopHast KUCIOTEL, dhochopucras u

dochopHoBarucTas  kuciaotel. [Ipumenenue ¢docdhopa U ero CcoenUHEHUH.

docdopHbie ynoOpeHus.
VYriepon, HaxoxaeHue B npupone. AmmorponHeie Mmoaudukanuu. Ousndeckre u

XUMUYECKUE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepoaoM. Oxcun
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yraepoaa(ll), okcun yranepona(IV), yroiabHas kuciora u €€ coi. AKTUBUPOBAHHBIN

YTOJIb, a,Z[COD6I_II/I}I. DyIIEpPEHBI, rpad)eH, YIVICPOIHBIC HaHOTDV6KI/I. HpI/IMeHeHI/Ie

IPOCTBIX BEIIECTB, 00Pa30BaHHbBIX YIIEPOJAOM, U €r0 COEANHEHUN.

Kpemuuii. HaxoxzaeHnue B mnpupoje, crnocoObl NOIy4YeHUs, (U3HUECKHE WU
xumuueckue cporcta. Okena kpeMuus(IV), kpeMHHUEBask KUCI0TA, CUITUKATBL.
[IpumeHeHne kpeMHus U ero coeiuHeHui. CTEKII0, €ro NoJay4YeHue, BUIbl CTEKIA.

[Tonoxxenne metainos B [lepuoanyeckoil CUCTEME XUMUYECKUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK ATOMOB METAJUIOB.

PacrnipocTpaHeHrEe XUMHYECKHUX 3JIEMEHTOB-METAIJIOB B 36MHOM KOpE.

OOmue ¢Qusnueckue cpoiicTBa MeTaioB. [IpuMeHeHne MeTannoB B ObITY U
TexHuke. CruiaBsl METaJIOB.

DAEKTPOXUMHUECKHUN Psii HAIPsDKEHUH MeTaiioB. O01mue crnocoObl NOayYeHUs

METaJUIOB: TUAPOMETAIUIYPIHUsl, IUPOMETAILITYPIHs, dJIeKTpoMeTautyprus. [lonstue o

KOppO3uH MeTAJIIOB. CIOCOOBI 3aIUTHI OT KOPPO3UHU.

Obmass xapakrepuctuka MetamuioB [A-rpynmsl  Ilepuoanueckoit  cucteMsl
XUMHUYECKUX 3JieMeHTOB. Hatpuil u kanuii: moiyuenue, GU3NYECKUe U XUMHUUECKHE
CBOMCTBA, IPUMEHEHUE NPOCTHIX BEIIECTB U X COECIMHEHHU.

Obmas xapakrepuctuka wmeTawioB [IA-rpynner  Ilepuonmdeckoit  cucTeMsl
XUMUYECKUX JJEMEHTOB. Maruuii W KajablUui: TodydyeHue, ¢GU3UYECKHE U
XUMUYECKHE CBOWMCTBA, IIPUMEHEHWE IIPOCTBIX BEIIECTB M HX COCAUHEHUM.
JXécTtkocTb BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnroMuHUI: TIONy4YeHHE, (U3NYECKUE U XMMHUYECKHUE CBOWCTBA, NPUMEHEHUE
IPOCTOTO BEIIECTBA U €ro COeAMHEHHWH. AMQOTepHbIE CBOWCTBA OKCHIA H
TUAPOKCH]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmiasi  xapakTepucTMka  MeTauioB  moOouHbix  moarpymm  (B-rpymm)

HepnonnquKoﬁ CHUCTEMBI XUMHNYCCKHX 3JIEMCHTOB.
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DU3MYECKUEe WM XUMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuid. OKCUAbl U
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCJIUTENbHBIE CBOKCTBA. [losydeHne u mpuMeHeHne Xpoma.

DOU3NYECKMEe U XUMMHUYECKME CBOMCTBA MApraHa U €ro COCIAMHECHUN. BaxHeunuume
coeaunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VII).
ITepmaHranat kajius, €ro OKACIUTEIbLHBIE CBOMCTBA.

dusnyecke MW XHMMHYECKHME CBOMCTBA JKejie3a M ero coeauHeHui. OKCHUIbI,
ruapokcuanl U conu xkeneza(ll) u xeneza(lll). [Tonyuenue u npuMeHeHHe xele3a U
ero CILIaBOB.

OU3NYECKe U XUMHUYECKME CBOMCTBA Meau U €€ coenuHeHui. [lonmydenue wu
IIPUMEHEHHUE MEIU U €€ COCIMHECHUM.

[uuk: nmonydenue, GpU3NIECKUEe U XUMHUYECKHUE CBOMCTBA. AMGBOTEpHBIE CBONCTBA
OKCHJIa U TUJPOKCU/IA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHre UHKa U ero
COCJIMHCHMH.

OKCIEepUMEHTAIbHBIE METOJIbl U3YYEHHUsI BEIIECTB M UX MPEBPAIICHUN: M3yUYCHHE
00pa3IoB HEMETAJIJIOB; TopeHue cepbl, ¢ocdopa, Keae3a, MarHus B KHUCIOPOJE;
U3YyUYCHUE KOJUIEKIMU «MeTamabl W CIUIaBbD); B3aWMOJICHCTBUE IIEJIIOYHBIX U
IIEJI0YHO3EMEILHBIX METaJlJIOB C BOJIOM (BO3MOKHO HCITOJIL30BaHUE
BHJICOMATEPUAJIOB); B3aUMOJEHCTBUE IIMHKA U >Kejie3a C PacTBOPAMHU KHUCIOT U
HIEJI0YEN; KAYECTBEHHBIC PEAKIIMY HA HEOPraHWYECKUE AHMOHBI, KATUOH BOAOPOJIA U
KaTUOHBl METAJUIOB, B3aMMOJICMCTBUE THUIPOKCUIOB aJIOMUHUS U LHUHKAa C
pacTBOpaMM KHUCJIOT W IIEJIOYEH; PEIIEHHUE SKCICPUMEHTAIBHBIX 33Ja4 MO TeMaM
«l"amorensl», «Cepa u e€ coeauHeHUs», «A30T U (ochop W WX COCAUHEHUS,
«MeTambpl TJIaBHBIX MOJArPYI, «MeTasibl MOOOYHBIX TOATPYIIID.

XHUMHA ¥ KU3Hb
Ponb xuMuu B 00ecrieueH yCTOMUUBOTO Pa3BUTHS YEIOBEUYECTBA.

IIonsTue o HAayYHBIX METOAaX IMO3HAHUA U MCTOJO0JIOT'MU HAYYHOI'O UCCIICTOBAHUS.
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Hay4uHble npUHIIMIBI OpraHU3alUd XUMUYECKOT0 MPOU3BOACTBA. [IpoMblIiiieHHbIE
CIOCOOBI TMOYYEHUs] BaXKHEHIIMX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa,
CEpPHOW KHUCJIOTHI, MeTaHoja). [[poMbllIeHHBIE COCOObI MOJYYEHUS! METaUIOB U
CIUTAaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl M €ro IMOCJEICTBHS.

I[TpoOnemMa mnepepabOTKH OTXOA0B M IMOOOYHBIX IPOJAVKTOB. POonb XUMHUM B

o0ecreueHnr YHEPTETUIECKON 0e30macHOCTH. [IPpUHITUTIBI «3EIEHON XUMUNY.

Xumus ¥ 310pOoBbE yenoBeka. JIekapcTseHnsle cpencrsa. [IpaBriia ucnonb30BaHus
JIEKapCTBEHHBIX NpenapaToB. Poib XMMUM B pa3BUTUN MEIULIHBI.

XUMUsl TUIIA: OCHOBHBIE KOMIIOHEHTBHI, NHIIEBble N00aBkU. Ponbp xumuum B
o0ecrieueHny MUIIEeBON OE30MMaCHOCTH.

Kocmernueckne u mnapdromepHbie cpeacrtBa. bertoBas xumus. IlpaBuna
0€30macHOT0 MCTOIB30BAHMS MPEMAPATOB OBITOBOM XUMHUH B TIOBCETHEBHOM KU3HH.

XUMHUSA B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMHS B CEJIbCKOM X03sicTBe. OpraHudyeckrue 1 MUHEpalbHbIEe yI00pEeHHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHUalibl, KPACKH, CTEKIJIO, KEpAMUKA.

Marepualibl JJIs JICKTPOHUKU. HaHOTEXHOJIOTHH.

PacuéTHble 3a1a4n

Pacu€rbl: Mmaccel BemiecTBa WM 00bEMa Tra3oB MO H3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WK 00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIIUU BEIIECTB; MACChI
(06bEMma, KoJIMYeCTBa BEUIECTBA) MPOAYKTOB PEaKIMU, €CIIM OJHO U3 BEIIECTB UMEET
npuMecH; Maccol (00bEMa, KOJIMYECTBA BEUIECTBA) NMPOAYKTA PEAKLINHU, €CIIA OJTHO U3
BEIIECTB JAaHO B BUJE PAacTBOpA C OMNPEICIEHHOM MACCOBOM JOJIEH PACTBOPEHHOTO
BELIECTBA; MACCOBOM JOJU U MOJIIPHOM KOHUEHTPALMM BELIECTBA B PACTBOPE; NOJIH
BBIXOJIa IIPOAYKTA PEAKIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpeaMeTHbie CBA3H
Peanuzanus MeXIpeAMETHBIX CBSI3€ld NMPU M3YYEHHHM OOLIEH W HEOpraHU4eCKOM

xumuu B 11  kiacce OCYIICCTBILICTCA 4YCPC3 HMCIIOJIBb30BAHUC KaK O6HII/IX
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€CTEeCTBEHHOHAYYHBIX MOHSATHUN, TaK U MOHATHH, MPUHSITHIX B OTACJIBHBIX MPEAMETAX
€CTEeCTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHSTHS: SBJICHUE, HAy4HbIM (akT, TUIoTe3a,
TeOpus, 3aKOH, aHaJIW3, CHUHTE3, KiacCUUKalMs, NMEePUOAUYHOCTh, HAOIIOJICHUE,
M3MEpEHUE, FIKCIEPUMEHT, MOJIETh, MOJICIIUPOBAHHUE.

®u3uka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEIECTBO, TEIIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, WJICAIbHBIM Ta3, (PU3NYECKUE BEJINYWHBI,
€IMHUILIBI U3MEPEHUS, CKOPOCTh, YHEPT U, Macca.

buonorusi: kimerka, opraHusM, sKocuctema, Ouocdepa, MeTraboiIM3M, MaKpo- H
MHUKPOSJIEMEHTBI, OCJIKH, JKUPBI, YIJIEBOJbl, HYKJICHHOBBIE KHUCIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpayibl, TOPHBIE TOPOJbI, IOJIE3HBIE HCKOIMAeMble, TOIUINBO,
pecypchl.

TexHoorus: XuMHIeCcKas MPOMBIIIUIEHHOCTh, METAJUTYPIrusi, CTPOUTENbHBIC
MaTepualibl, CEILCKOX03IMCTBEHHOE MMPOU3BOICTBO, MUIIEBAs MPOMBIIIIICHHOCTD,
(dhapmarieBTUUYECKasl TPOMBIIICHHOCTh, MPOU3BOCTBO KOCMETHYECKUX IMPEIapaToB,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, JJICKTPOHHAS TPOMBIIIICHHOCTD,

HaHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHME y4eonoro npeamera «Xumus 10k

ba3oBbliil ypoBensb (2 yaca) |

Yrany6ienHsiit ypoBeHsb (2+14aca)

Kon-Bo Kon-Bo
4acoB Paznen 1. Teopernueckue OCHOBBI opranndeckoi xumud (3 9)\(99) 4acoB
6 Tema 1. [Ipenmet opranuueckoil XuMun. Teopus XUMUYECKOTO CTPOCHHSI OPTraHUYECKUX COCTUHEHUH 9
Paznen 2. YraeBogopons! (14)\(40)
4 Tema 2. [IpenenbHbie YriIeBOAOPOIbl — aJKaHbI, [IMKJIOATKAHBI 6
[Ipaktnueckass pabora Ne 1. Ilomydyenme wmeTaHa u
H3YYECHHUE Er0 CBOMCTB.
14 Tema 3. HenpenenpHbIe YIII€BOIOPOIBI: AIKEHBI, aJIKaIUCHbI, AJIKUHBI. 21
Tewma 6. ["asioreHnpon3BoOAHBIE YTIAEBOAOPOAOB (4 4)
[Tpaktrueckas padota Ne 1. [Tomydenue stuneHa u [TpakTrueckas padota Ne 2. [Tomydenue sTusieHa u
U3Yy4YEHUE €ro CBOMCTB. U3Yy4YEHUE €ro CBOMCTB.
[Tpaktrueckas padota Ne 3. [TonydeHue aneTrieHa u
H3YYECHHUE Er0 CBOMCTB.
6 Tema 4. ApoMaTH4eCKUe YrieBOI0POIbI 9
4 Tema 5. IIpupoiHbIe HCTOYHUKH YTIIEBOJIOPOIOB M UX MepepadoTka 6
1 Konrposbnas padora 1
Paznen 3. Kucnopoaconepkamue oprannueckue coequaenus (12 1)\(364)
6 Tema 6. Ciupthl. DeHon Tema 7. Ciupthl. DeHoun 9
[IpakTuyeckas pabora
No 4. PemieHne 5KCIEPUMEHTAIBHBIX 3a7ad4 IO TEME
«CrupThl ¥ (HEHOTBDY.
14 Tema 7. Anpaeruasl. Kap6oHoBBIe KHCIOTHI. CIIOXKHBIC Tema 8. Anpaeruasl. KapOoHOBBIE KHCTOTHI. 214g

3UpHI

Crnoxuble 3¢upbl. Kupsl

[Tpaktrueckas padora Ne 2. CBoicTBa pacTBOpa YKCYCHOM
KHCJIIOTHI.

Pemenue
«KapboHoBbIE

[TpakTrueckas paborta No 5.
OKCIICPUMCHTAJIBHBIX 3aJlady IO TEMC
KHACTOTHL. CIIOKHBIE YHUPBI».




KonTpoabHas pabdora 2 KonTpoabHas pabdora 2
4 Tema 8. YriieBoasl Tema 9. Yrnesoasl (8-2P)
Paznen 4. Azotconepxkamue oprannueckue coequuenus (3 1)\(1249)
6 Tema 9. AMuHBI. AMUHOKHCITOTHI. benku Tema 10. AMuHBI. AMUHOKHUCIIOTHL. benku
(12-34 B Pazpnen 6)

[TpakTryeckas padora
No 6. PemieHne 5KCIEpPUMEHTAIBHBIX 3a7ad IO TEME
«A30TCoIepKalle OPraHNueCKUe COCTUHEHUS.

4 Paznen. 5. BeicOkOMONEKYIAPHBIE COETUHEHUS

4 Tema 10. ITnactmaccel. Kayuyku. Bonokna Tema 11. BoicokoMoneKyIsspHbIE COEUHEHUS
[TpakTuyeckas pabora Ne 7. Pemenue
SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Pacro3naBanue
OPraHUYEeCKUX COCTUHECHUIN.
[TpakTrueckas pabota
No 8. PemieHue HKCIEpUMEHTANBHBIX 3aJad IO TEMe
«Pacro3HaBaHue macTtMacc 1 BOJIOKOH»

1 KountpoabHas padora urorosasi KountpoabsHnas padora urorosasi

2 Paznen 6*. UtoroBoe nmoBTopeHue
2 9 B HeJeJ0, Bcero 35 4, 3 gy B Hepemo, Bcero 105 4,
U3 HUX 3 4 — pe3epBHOE BpeMs u3 HuX 10 4 (8 yacoB u 2 yaca u3 Temsl 9)
— pe3epBHOE BpeMsi

YpoBeHb 00ydeHUS [TpakTrueckue paboThI

KoHTposibHBIE PabOTHI

bazoBnii 2

3

YrinyOneHHbIi 8
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TEMATHYECKOE INTAHUPOBAHMUE yuyeonoro npeamera « Xumus11ki.»

bazossiit ypoBens (1 yac) | Yrinyb6nennasiit ypoBesb (1+2uaca)
Kon-Bo vacos Kon-Bo wacos
Paznen 1. Teopernueckue ocHOBBI xumu (1249\36 1)
3 Tema 1. Ctpoenune atoma. [lepuogunueckuit 3akoH u [lepuoanueckas cucteMa XuMu4eckux s3aeMeHToB Jl. U. 8+1
Menaeneena

1 KonTtponbnas padoTa 1 1
4 Tewma 2. Ctpoenue BemecTBa. MHOrooOpas3ue BelecTB 10
5+1 17+1

Tema 3. XuMuueckue peakiuu

1 I[TpakTuueckas pabora 1
Ne 1. Briustaue pa3nudaHbix pakTopoB Ha CKOPOCTh
XAMHUYECKON PEaKUH.

[IpakTuueckas pabota 1
Ne 2. Biusnue paszauuHbIX (GAKTOPOB Ha IOJIOKEHUE
XUMHYECKOIO PABHOBECHS.

Koumponvnas paboma?2 Koumponvnas paboma?2

Paznen 2. Heoprannueckast xumust (169\514)

8+1 Tema 4. HemeTaimisl 29
[TpakTuyeckue paboThI 1
No 3. PemeHue skcriepuMEHTANbHBIX 3a/1a4 110 TEME
«["anorensn.
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[TpakTrueckue paboThI 1
Ne 4. Pemienune sxcniepuMeHTanbHbIX 3a4a4 110 Teme «Cepa
U €€ COCTMHEHUA.
[IpakTrueckue paboThI 1
Ne 2. Pemienune skcriepuMeHTaIbHBIX 3334 110 TEME
«HemeTamisly;
[IpakTrueckue paboThI 1
No 6. Pemienue skcriepuMeHTaIbHbBIX 33/1a4 M0 TeEME «A30T,
docdop 1 UxX CoOeqTUHEHUS.
KonrponbHas pabora 1
Tema 5. Metassl 21+3
1 [TpakTrueckue paboThI [TpakTrueckue paboThI 1
Ne 7. PemieHue SKCHEpUMEHTANBHBIX 3aJad [0 TEME
Ne 3. Pemenne skCiepUMEHTAIBHBIX 3aJ1a4 10 TeMe | «MeTauTbl TOOOYHBIX TOATPYIII».
«Mertans».
KonTponbras padota 3 o teme «Heopranndeckast | KontponsHas padora 3 mo teme «Heopranudeckas XUMus»
XUMHUSI»
Paznen 3. Xumus u xu3sb (44\8 9)
4+1 | . Tema 6. XumMust 1 )KU3Hb Tema 6. MeTobl MO3HAHUS B XUMUU. XUMHUS U KU3Hb 10+5
KoHTtponbHas pabota 3 utorosas KoHnTtponbHas pabota 4 utorosas
1 u B HEmemto, Bcero 35 4, 3 gy B Hepemo, Bcero 105 4,
U3 HUX 3 4 — pe3epBHOE BpeMs 3 Hux 10 u
— pe3epBHOE BpeMsi
YpoBeHb 00yueHus [TpakTuyeckue pabOTHI KonTponbHbie paboTh
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