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HHOACHUTEJIBHASA 3AIIMCKA

CunxpoHu3upoBaHHas paboyasi mporpamma Mo xumuu (6a30BbIi U yriyOJIeHHBIHI
ypoBHHU) Mg oOyuaromuxcsi 10-11 kimaccoB cocTaBieHa Ha OCHOBE CJIEIYIOIIMX
HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbhblil 3aK0H 0T 29.12.2012r. Ne273-03 «O06 oOpa3zoBanuu B Poccuiickoii
denepanyn»

2. denepanbHbIi rOCYAapCTBEHHBIA 00pa30BaTENIbHbIN CTaHIAPT CPETHErO OOLIETO
oOpazoBanus ([Ipuka3z MunucrepcTBa 06pazoBanus 1 Hayku Poccuiickoii @enepanuu
oT 17 mast 2012 r. Ne413»).

3. ®enepanbHas paboyas mporpaMMa CpPeIHEro OO0IIero oOpa3oBaHUS TpeaMeTa
«Xumus» (s 10-11 xkaccoB oOpazoBaTenbHbIX Opranu3aiuii). ba3oBblil ypoBeHb. —
Mocksa, UCMO. - 2025.

4. ®enepanbHas paboyasi mporpaMma cpeaHero oomiero oOpasoBaHus MpeaMeTa
«Xumus» (st 10-11 knaccoB 00pa3oBaTeNbHBIX OpraHu3anuil). Y riyOJeHHbIN
ypoBeHb. — MockBa, UCMO. — 2025.

¢ yuérom KoHuenuuu mnpenojgaBaHus ydyeOHOro mnpeaMera «XUMHS» B
oOpa3oBarenbHbIX opranu3auuax Poccuiickoit @enepannn, peaanu3yonux OCHOBHbIE
oOuieoOpa3oBareibHble  HporpaMMbl  (yTBepkaeHa — Pemenumem — Komneruu
Mumnnpocsemenus: Poccun, nporokon ot 03.12.2019r. Ne [1K-4BH) u ®eaepanbHoii
paboueil mporpaMMbl BOCIIUTAHUSI.

OcHOBY TOAXOIOB K pa3pabOTKE CHUHXPOHU3UPOBAHHOW pabouell MporpaMMbl
0azoBoro W yriyOonéHHoro wusydeHus npeamera «Xumus» B 10-11 kmaccax, k

OTIpeIeTICHUIO 00IIel cTpaTeruy OOydeHMs, BOCTIMTAHHUS W PA3BUTHUS



oOydaromuxcst ~ cpeacTBamMu  ydeOHOro  mpeaMera  «XHUMHsS» — COCTaBWIU
koHuentyainbHble mosiokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIENCH,
comepKaHus, pe3yJabTaTOB OOydeHHs W TpeOOBaHWU K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

WN3yuenune mnpenmera, peaauzyemMoe B YCIHOBUAX JIU(epeHIpOoBaHHOTO,
npogmIbHOTO OOydYeHHs, TMPU3BAHO OOECIEeYUTh O00IEe00pa3oBaTEIBHYI0 H
OOILIEKYIbTYPHYIO TIOJITOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJIsalalTallin
UX K OBICTPO MEHSIIOIIMMCS YCIIOBHSIM U3HU B COIUYME, a TaK¥kKe JIJIsl TPOI0JKEHUS
OoOy4eHHS B CPEIHUX CHCIUATBHBIX W BBICIITUX yYUEOHBIX OpPTraHU3aIUIX, B KOTOPHIX
XUMUS SBIISAETCS OAHOU U3 MPUOPUTETHBIX TUCIUTLIUH.

B cooTBeTcTBUM C JaHHBIMHU TMOJOXKEHUSMHU MOJENIbHAS CUHXPOHU3WPOBAHHAsS
pabodas mporpamma cpeaHero ooOmero oOpa3zoBaHusi (0a30BBIM  ypOBEHB):
yCTaHaBJIMBaeT  00s3aTelbHOE  (MHBAPUAHTHOE)  MPEAMETHOE  COJIEpKaHMUeE,
oTnpeJeNsieT KOJINYECTBEHHbIE U KaY€CTBEHHBIE €r0 XapaKTePUCTUKU Ha KaXIOM dTarle
W3Y4YCHUS TIPEIMETa, IPeIyCMaTPUBAET MPUHIIAITBI CTPYKTYPHUPOBAHUS COACPIKAHUS U
pacmpenenieHus ero Mo KjiaccaM, OCHOBHBIM paszJieiaM U TeMaM Kypca;aéT mpruMepHOe
pacmpenenieHie y4eOHBIX YacoB IO TEMAaTHYECKHM paszeiaM, pPEeKOMEHIYeT
MPUMEPHYIO TIOCIIEIOBATEILHOCTh HW3YYCHHUS OTICIBHBIX TEM Kypca € YYETOM
MEXIIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBs3€H, JIOTMKKM Y4eOHOro mpoliecca,
BO3pAacTHBIX oOcoOeHHocTel yuamuxcs 10-11 kimaccoB;, maéT METOAMYECKYIO
MHTEPIPETALNIO 1IeJIeH N3YUYCHHS MPeIMETa Ha YPOBHE: COBPEMEHHBIX TPHUOPUTETOB B
CUCTEME CcpefHero ooOmiero o0pa3oBaHMs, COJIEPKATEIBHOW XapaKTePUCTUKU
IJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHMS OCHOBHOW 00pa30BaTeIbHON IMPOTrpaMMBI
cpenHero o061mero 00pa3oBaHUsS (JUYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Yy4YeOHO-TIO3HABATEIHHOW ACATEIHPHOCTH YUYEHHWKA IO OCBOCHHIO
comepkanust mpeaMera. [lo BceM Ha3BaHHBIM IO3HMIMSIM B IIporpamMMe COOJTIO/ICHA
MpeeMCTBEHHOCT, ¢ DenepanbHOil pabodeil mporpamMMoil OCHOBHOTO 0OIIEro
oOpazoBaHus 1o xumuu (17151 8—9 kaccoB 00pa3oBaTeNIbHbIX OpraHu3alfii, 0a30BbIi
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YPOBCHb).

CunxpoHu3upoBaHHas paboyasi MporpaMMa HUMEET I1eJlb CHUHXPOHU3UPOBATh
colepKaHue y4eOHOro npeaMera g U3Y4YeHHUs MpeaMera

«Xumus» B 10-11 kmaccax B paMKax MyJabTUIIPOPUIBHOTO YI€OHOTO TUTaHa.

Lemn u 3agaun y4eOHOro mnpeamera «XHMHs» B COOTBETCTBYIOIIEM paselie
MIpOrpamMMBbl MPEJACTABIEHBl COBMECTHO, KaK JJIA 0a30BOr0, makx u Ois yenyOaeéHHO20
yposHeti-.

B paznene Ilnanupyembie pe3ynbTaThbl OCBOEHHUSI y4eOHOro mpeamera «XuMUsD)
CUHXPOHM3ALMS MIPEICTAaBIeHa B BHJIE JOMOJHEHUS K 0a30BOMYy YPOBHIO, & UMEHHO,
[IpenMeTHbIe pe3yabTaThl, JOCTUTaeMble OOYyYaroIIMMHUCA Ha YIIIyOJEHHOM ypOBHE
M3yUCHHS XHMHH, BBIICICHBI KYPCUBOM .

B paznenax ConepkaHue martepuana W Temaruyeckoe MIaHUPOBAHUE HMEETCA
BBIICICHHBIN MATEpHAl, MMEIONUINII MOJYepKUBAHMe’ KaK Ha 06a30BOM, TaKk W HA
yIIyOnEHHOM YPOBHSIX, KOTOPBIH HM3y4yaeTcsl B O3HAKOMUTEIBHOM IIJIaHE U HE
BKJIIOYAETCS B COCTaB MPEAMETHBIX pe3ynbTaToB ocBoeHust OOIT COO.

B pazmene TemaTtnueckoe MIaHUPOBAHUE MPHUHIUI CHHXPOHU3ALWU TPOSIBICH
CJIEYIONMM 00pa3oM: 4achl HEACNbHOW HArpy3Kd i YrIyOnEHHOro u 0a30BOTO
yYpOBHEH yKa3aHbl TaKUM 00pa3oM, UTO OAHA TeMa (OJUH yYac B HEAENI0) elIuHa i
JIBYX YPOBHEH, a OCTaJIbHBIE JIBA Yaca U TEMbI HEJIETLHON HArpy3KHU JJIsl YTIIyOJIEHHOTO
YPOBHS YKa3aHbl B CTPOKaX HUKE M TOJIBKO I 3TOr0 YpoBHSA. YacTh pe3epBHBIX 4acoB
MO3BOJIAJIA BCTPOUTH HEOOXOIMMOE KOJIMUYECTBO YacOB B TEMaxX M3YUCHHs, a TAKKe
OpPraHHU30BaTh U TEMAaTHYECKOE MOBTOPEHUE KaK Ha 0a30BOM, TaK U HA YIIyOJIEHHOM

YPOBHSIX, 1 UTOTOBOE MOBTOpeHUE; B rpadax «KoamduecTBo 4acoB yKa3aHBI TAaKKe Te

4ackl, KOTOPbIE B3STHI U3 pe3epBa (YKazaH CUMBOJI «P»).

! Kypcusom B TekcTe nporpammbl B pasgenax «Llenn n sagaun», «MpeameTHble pesynbTaTbl» BblAeNeHbI3IeMEHTbI,
KOTOpble NpeAcTaBaAeHbl 418 U3yYeHUA Ha yraybnéHHOM ypoBHe
2 MoayepKMBaHMe MMeeT MaTepual, KOTOpPbIi N3y4aeTcA B 03HaKOMMTENIbHOM M/1aHe M He BKAIoYaeTcA BCOCTaB

npeameTHbIX pe3ynbTaTtoB ocBoeHua O0MN COO
4



IIpu ¢opmupoBanun TemMaTHUECKOrO IUJIAHUPOBAHUS  IPETyCMATPUBAIOCH
pacnpeesIeHue 4acoB BHYTPU TEM U MEXKIY TEMaMHU C LIEJIbIO 00ECIIEUEeHUS HEIEIIbHON
Harpy3ku s OOydaroluxcs, HU3y4YalollUX XUMHUI0 Ha YIiayOlnEHHOM YpOBHE.
IlepepacnpeneneHue 4acoB MEXIYy HEKOTOPBIMH TEMaMH IIO3BOJIMIO COXPaHWUTH
TEMAaTHUYECKHI y4ueOHbII 00bEM MaTepHalia, HCIOJIb30BAHUE PE3EPBHBIX YACOB TAKKE
o0ecneunsio Hajauuue Y4YeOHBIX 4acoB Ha OOOOIIEHHE, UTOrOBOE IOBTOPEHUE HU
KOHTpPOJIb y4eOHOro martepuaina. Takum o0pa3oM, CHHXPOHHU3aLUsS TEMATHYECKOTO
IUTAHUPOBaHMsI 0a30BOTO M YIiayOJIEHHOIO ypOBHEH M3Y4YEHHs] XUMHUHU MOJIHOCTBHIO
COXpaHWJIA COJAEPKATEIbHBIA acleKT InporpamMMmbel KypcoB 10-11 kmaccoB s
MYJIbTHIPO(UIBHOTO Yy4eOHOTO TIaHa.

JlaHHasi mporpaMma sIBJIIETCS OPUEHTHPOM ISl COCTABJICHUS pabOUYMX MPOrpaMM,
aBTOPbl KOTOPBIX MOTYT NPEMJIOKUTh CBOW MOAXOA K CTPYKTYpPUPOBAaHUIO U
IIOCJICZIOBATEIBHOCTH HM3Y4YEHHMsI Y4YEOHOro Marepuaja, a TaKXKe CBOE BUICHHE
OTHOCHUTEJILHO BO3MOKHOCTH BBIOOpa BapHUaTUBHOM COCTaBISIOLIEH CONEp KaHUs
MpeaAMeTa JTOTOJHUTENBHO K 00s3aTeIbHON (MHBAPUAHTHOW) YacTH €ro COAEP KaHUs
B paMKax pe3epBHbIX 4acoB. Pe3epB yueOHOro BpeMEHHM pEKOMEHAyeTCs Jis
pealin3allid  aBTOPCKUX MOAXOAOB K HCIOJB30BaHUIO pa3HOOOpasHBIX (hopm

OpraHM3alMK yueOHOro npouecca.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMMUS»

Xumuyeckoe 00Opa3oBaHUE, IMIOJIy4aeMOE€ BBIMYCKHUKAMU CpEIHEN IIKOJIBI,
ABIIIETCS HEOThEMJIEMOW 4YacThI0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBepLIAIOIINM
ATanoOM peajv3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX
LEHHOCTEH, MPHUCYIIMX LEJOCTHOM CHCTeMEe XHMHUYECKOro oOpa3oBaHUs. OTU
LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB NPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U
oO1Iel KyJIbTypbl YEJIOBEKA, a TAK)KE SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K

CBOEMY 37I0POBBIO U IPUPOHON cpene. PeannsyeTcs xumuaeckoe o0pa3oBaHuE
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yUaluXcsl CpeHEN MIKOJbl CPEICTBAMH YU4EOHOTO MpeaMeTa « XUuMHUs», CoAepKaHue
U TMOCTPOEHHE KOTOPOrO OMPENETEHbl B MPOrpaMME C YYETOM CHEHU(PUKH HAyKd
XUMUH, €€ 3HAYCHHS B MO3HAHUU MPUPOJLI U B MAaTEpUAIbLHON KU3HHU OOIIECTBa, a
TakkKe ¢ Y4ETOM OOIIMX MeNed W MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpesiHero oduiero oopa3zosanus B Poccuiickoit ®enepanuu. Taxk,
Hampumep, TOpu  (QOPMUPOBAHUHU COJEPKAHMUS TpeaMeTa «XUMHS»  YUTCHbI
CJIEYIOIINE TOJIOKEHHUS O crieln(UKe U 3HAYCHUN HAYKU XUMHUH:

XuUMHUsL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WMIpaeT 0coOylo pojib B
COBPEMEHHOM IMBWIM3ALIMY, B CO3/JaHUU HOBOW 0a3bl MaTepuanbHON KylbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMUpOBAHHE PALMOHAIBLHOTO HAYyYHOTO MBIIUICHUS, B
CO3JaHUE UEJIOCTHOTO MPEACTaBICHUS 00 OKPYXaIolEeM MHpE Kak O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU HAa OCHOBE IOHHMAaHUS
BEIIECTBEHHOTO COCTAaBa OKPYKAIOIIETO MHUPA, OCO3HAHUA B3aMMOCBA3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIaCTMU PUMEHEHUS.

CoBpemeHHass XMMHsS KaKk Hayka CO3MJaTelbHas, KakK HayKa BBICOKHX
TEXHOJIOTHI HallpaBjieHa Ha pellieHue IN00aJbHbIX MPOOJIeM YCTOWYMBOTO pa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, JOHEPreTUYECKOW, THUINEBOM, HSKOJOTHYECKOU
0e30macHOCTH M OXpaHbl 3/10pOBbsi. TeCHO B3aMMOJEWUCTBYS C JPYTUMHU
€CTECTBEHHBIMU HAayKaMM, XUMHs CTajla HEOThEMIIEMON YaCTbI0 MUPOBOW KYJIBTYPBI,
HE0OXOJAMMBIM YCIIOBUEM YCIIEUTHOTO TPYAA U KU3HH KaXKI0T0 WieHa 00IIecTBa.

B cootBercTBUM ¢ oOmuMu nensimMu U npudiunamu COO conepkaHue MnpeaMera
«Xumusi»  (10-11  kmaccel, 0a30BbIH ypOBeHb W3Yy4YeHHMs]) OPUEHTUPOBAHO
MPEUMYILECTBEHHO Ha OOIEKYJIbTYPHYIO MOJTOTOBKY O0OyYaIOMIMXCs, HEOOXOIUMYIO
UM ISl BBIPaOOTKH MHPOBO33PEHUYECKHUX OPHUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B
U3Hb COI[MYMa, IPOJOJKEHUs 00pa30BaHUsI B PA3IMYHbIX 00JIACTAX, HE CBS3aHHBIX
HETNOCPEACTBEHHO C XUMHUEM.

CocrapisiomumMu  OpeaMeTa «XuMUs»  ABJISIOTCS  0a30BbIe  KypChl  —

((OpFaHI/I‘ICCKaH XUMUSA» H ((061_[[8.51 N HCEOpPraHn4dcCkasd XHMHA», OCHOBHBLIM
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KOMIIOHEHTOM COJIEP>)KaHUs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKu: cHCTEMa
3HaHUU 10 HEOPTaHWYECKOM XMMHUHU (C BKJIIOUEHUEM 3HAHUH U3 OO0l XUMHH) U
opraHndeckon xumuu. DopMHpOBaHHME NaHHOW CHCTEMBI 3HAHUW IPU W3YYECHHUH
npeaMeTa 00ecrneunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pastsl BELIECTB
Ha OCHOBE OOILIMX NOHATUMN, 3aKOHOB U TeOopHuil XUMuu. CTpyKTypa COJIepKaHUSKYPCOB
— «Oprannueckas xumus» U «OO0IIasg ¥ HEOpraHUYeCcKask XUMuUs» cHOpMUPOBaHA B
oporpaMMe IO XMMHM Ha OCHOBE CHCTEMHOTO I0/X0Ja K H3YYEHHIO y4eOHOro
Marepuana U 0O0yCIOBJI€HAa HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUI Ha
ONpENENEHHBIX TEOPETUUYECKUX YPOBHAX. B Kypce opraHM4eckoil XMMHH BEIECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHUS OPTraHUYECKUX
COEMHEHNH, a TAKXKXE HA YPOBHE CTEPEOXUMHUUYECKUX MAJIEKTPOHHBIX MPEICTABICHUN
o cTpoeHuu BeuiecTB. CBeneHuss 00 M3ydaeMbIX B Kypce BELIECTBaxX JaloTcs B
Pa3BUTHH — OT YIIEBOAOPOIOB JO CIOKHBIX OMOJIOrMYECKU aKTUBHBIX cOequHEHUN. B
Kypc€ OpraHMYeCKON XHMHH MOJYy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YpPOBHE
OCHOBHOT0 0O01Iero oOpa3oBaHHUs NEpPBOHAYAJIbHBIE NPEICTABICHUS O XUMHUYECKOU
CBA3M, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHMS, O XUMUYECKON PEAKIIUH.

B npeamere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBAETCs U3yUYECHHBI Ha YPOBHE
OCHOBHOT0 00111ero oOpa3oBaHHUs TEOPETUUYECKUH Marepuan U (aKTOJIOrHYECKue
CBECHMS O BEILIECTBAX U XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mas u
HEOpraHuYeckas XUMHs» OOy4YaroIIMMCsl MPEAOCTABISIETCS BOBMOXKHOCTh OCO3HATh
3HaYeHUE MEPUOJUYECKOr0 3aKOHa C OOIIETEOPETUUYECKHMX U METOJO0JIOTUYECKUX
MO3ULIUNA, TTy0Xe MOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIUMH 3TOro 3aKoHa — OT
obobmaromieit 10 oOBACHSIONICH W MporHo3upyloiei. EnuHas cucteMa 3HaHHUM O
BAKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U MPUMEHEHUH, a TAKXKE
0 XHMMHUYECKMX PpEAKLUUSIX, HX CYIIHOCTHU M 3aKOHOMEPHOCTSIX HPOTEKAHUSA

nomonHsieTcss B kypcax 10 m 11 kimaccoB ayeMeHTamMu COJep KaHHs, UMEIOIUMU



KyJbTYPOJIOTUUECKMI U TPUKIAJAHOW XapakTep. OTH 3HAaHHUS CIIOCOOCTBYIOT
NOHUMAHUIO B3aMMOCBSI3M XHUMHUHM C JPYTUMH HAyKaMH, PAacKpbIBalOT €€ pojib B
MO3HABATENIBHON M  MPAKTHUYECKOW JIEATEIBHOCTH UEJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTUYECKUX
NPWIOKEHUN XUMHH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICIUBATD
uHboOpMaIIMI0O UM TOPUMEHSATh €€ s TOIMOJHEHHWS  3HAHWM,  pellleHus
MHTEJUIEKTYaJIbHBIX U 3KCIIEPUMEHTANIBHBIX HCCIEI0BaTENbCKUX 3aau. Coaepkanue
yuyeOHOro mnpeamera «XUMHUS» JaHHOTO YPOBHS M3yY€HHUSI OpPUEHTHUPOBAHO Ha
dbopMupoBaHUEe y OOYyYaroIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TIOHUMaHUS
¢unocopckux uAeH, TAKUX KaK: MATepUaIbHOE €IWHCTBO HEOPraHWYECKOro H
OpPraHUYECKOT0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM,
MO03HABAEMOCTb MPUPOIHBIX SBICHUHN IMyTEM SKCTIEPUMEHTA U PELICHUS TPOTUBOPEUHIA
MEXIy HOBBIMH (DaKTaMU M TEOPETUUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIU
XUMUU B PEIIEHUU DSKOJOTUYECKUX TMpoOsieM, a Takxke mpodiem cOepekeHus
ASHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHUS HOBBIX TEXHOJIOTUN U MAaTEPHUAJIOB.

B nnnane pemienust 3aa4 BOCIIUTAHUSA, PA3BUTHS M COIMATTN3AINNA 00YUaIOIUXCS
NPUHATBIE TPOrpaMMOM MO XUMHUU TOJAXOAbI K OIPENENECHUI0 COJIEpKaHUA U
MOCTPOCHUST MpEAMETa NpelycMaTpuBalOT  (QOPMUPOBAHHME Yy OOyYaromMXcs

YHHUBEpCAJIbHBIX YUEOHBIX ACHCTBUMA, UMEIOIINX 0a30BO€ 3HAUECHUE AJIs PA3TUYHBIX
BUJIOB JCATEIBHOCTH: PEIICHHUs MpoOJieM, TMOWCKa, aHaliM3a U 00pabOTKU
uH(popMalUKd, HEOOXOIUMBIX Ui MPUOOPETEHUs OMbITa NPAKTUYECKOM U
HCCIIEIOBATENIbCKOM IeATEeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHWU XUMHMHU.

XUMHs Ha YPOBHE YIJIyOJIEHHOT0 M3y4YeHHsl 3aHMMAEeT BaXHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3zoBaHusi ydamuxcs 10-11 kmaccoB. UM3yuenue
MpeAMeTa, pealu3yeMoe B YCIOBHIX AU(PGEepeHIupOBaHHOTO, MNPOPUIBLHOTO

oOyueHus1, IPU3BaHO O0eCeuuTh 0011e00pa30BaTebHYI0 U OOIIEKYJIbTYPHYIO



HOJATOTOBKY BBIITYCKHHUKOB ILIKOJbI, HEOOXOAUMYIO JJIs ajalTallud HX K OBICTPO
MEHSIOLIUMCS] YCIIOBUSAM >KU3HU B COLIMYME, a TAKKE JJI NPOAOKEHUS O0yUeHUs B
OpraHmu3anusx mpohecCUuoOHaITFHOTO0 00pa30BaHusl, B KOTOPBIX XUMHSI SIBIISICTCS OJTHOU
U3 MPUOPUTETHBIX JUCLUIUIMH. B mporpamMMe mo XMMuM Ha3Ha4y€HHE PEAMETA
«XUMHS»  TOJIydaeT  NOAPOOHYI0  MHTEPIPETALHI0O B COOTBETCTBUM  C
ocHoBornosaramumy noioxeHusamu @I'OC COO o B3auMo0o0yCII0BIEHHOCTULIENIEH,
COJIEp)KaHUs, pe3yJbTaTOB OOy4eHHs] U TpeOOBaHMH K YPOBHIO IOATOTOBKH
BBIIIYCKHUKOB. CBUAETEIBCTBOM TOMY SIBISIIOTCA CJEAYIOIIME BBIIOJHSEMBIE
POrPaMMOil M0 XUMUHU QYHKITUH:

WH(GOPMALIMOHHO-METOIUIECKasl, pearn3anns KOTOpoil o0ecreynBaeT MoyuyeHue
NPEJICTAaBICHUS O LIEJAX, COACpKAHUM, OOIIel cTpaTeruu 0Oy4eHUsl, BOCIIUTAHUS U
pa3BUTHS 00YYAIOMINXCS CPEACTBAMH MPEIMETA, H3y4aeMOT0 B paMKax KOHKPETHOTO
npodus;

OpraHM3alMOHHO-TJIAHUPYIOIIAsi, KOTopas MpeayCMaTpUBAcT  ONpEJEIICHHUE:

IPUHLIUIIOB CTPYKTYPUPOBAHUS U MOCJIEI0BATEIBHOCTH U3yUeHUs] Y4eOHOTO
MaTepuasa, KOJIMYECTBEHHBIX U KAU€CTBEHHBIX €r0 XapaKTEePUCTHK;

HOJIXOJ0B K (POPMHUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJISI U OLIEHKH
0o0pa30BaTeNbHBIX JOCTHKEHUH O0y4arouMxcs B paMKaxX HTOrOBOM aTTecTaluu B
(dbopMe eMHOT0 TOCYJapCTBEHHOTO AK3aMEHa MO0 XUMHUH.

[Tporpamma nij1st yriryOJ€HHOTO N3YUEHUS] XUMUU:

yCTaHaBIMBAaE€T WHBAPUAHTHOE TPEIMETHOE COJEp)KaHue, oO0sA3aTeNbHOE IS
M3Y4YCHHUS B paMKax OTAEIbHBIX Mpoduieil, mperycMaTpuBaeT pacrpeiesieHue u
CTPYKTYpUPOBaHHE €T0 MO KjaccaMm, OCHOBHBIM COJEPKaTEIBHBIM JIMHHSIM/pa3ienam
Kypca,

naéT TpUMEpPHOE pachpefeieHne Y4eOHOTO BpPEMEHH, PEKOMEHIyeMOro s
U3YYEHHUS OTAETbHBIX TEM;

npenaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHUs yueOHOro Marepuaia ¢

Y4ETOM JIOTUKH MIOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3EH;
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NAET METOAWYECKYI0 HWHTEPHPETALMIO LIeJIeM W 3a7ad HM3y4YeHUs MpeaMera Ha
yrayOJaEéHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETrO
o011ero 06pazoBaHus, COACPKATEIBHON XapaKTEPUCTUKU TIIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOM 00pa3oBaTesIbHOM MPOTPaMMBI CPETHEro OOIIero oOpa3zoBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX ), a TAK¥KE C YUETOM OCHOBHBIX BHUJIOB
yueOHO-TI03HABATENbHBIX JCHCTBUI 00ydYaromerocs IO OCBOCHUIO COJEP)KaHUA
npeaMeTa.

ITo BceM mo3unysM B IporpamMme o XUMHH MPEIyCMOTPEHA ITPEEMCTBEHHOCTD C
oOy4eHHEM XMMHHM Ha ypOBHE OCHOBHOTo o00miero oOpazoBanus. IIporpamma mo
XUMUHU CIYKAT OPUEHTUPOM JUJIsi COCTABJIEHHUS aBTOPCKUX pabO4YuX mIporpaMm. 3a
npejesiaMd YCTaHOBJICHHOM MPOrpaMMOM 1O XUMHUHU 00s13aTeNIbHON (MHBApUAHTHOM)
COCTABJISIIOLIEH COAepKaHUsA Y4eOHOro npeameTra «XUMHUs» OCTAETCS BO3MOXKHOCTb
BbIOOpa €ro BapUaTHBHOM COCTaBIIIOLIEH, KOTOpas JOJDKHA ONPENENIThCS B
COOTBETCTBHHM C HANPABIEHUEM KOHKPETHOTO Mpoduiist o0ydyeHusi. ABTopamu padboumnx
MIPOrpamMM MOKET ObITh MPEAJIOKEH MHOM MOJX0J K CTPYKTYPHUPOBAHUIO Y4EOHOIO
MaTepuaia M Mocjiael0BaTeIbHOCTH €r0 U3y4YeHHs, CBOE BHJIEHUE IyTeH U CIOCOOOB
(GOpMHUpPOBAaHUSI CUCTEMBI TMPEAMETHBIX 3HAHUN, YMEHUW M BHUIOB Y4YEOHOU
JESITeIbHOCTH, a TAaKKE€ CUCTEMbI CIOCOOOB M METOJAMYECKUX MPUEMOB IO PA3BUTHUIO
¥ BOCITUTAHUIO 00YYaIOIUXCsl.

B cootBercTBUM ¢ koHUenTyanbHbIMU TIONOkeHUsIMU PI'OC COO o HazHaueHUH
MpeaAMETOB 0a30BOTO U YIUIYOJIEHHOTO ypOBHEH B cucteMe auddepeHIIMpOBaHHOTO
00y4eHHUs Ha YPOBHE CpeIHEro 00111eTo 00pa3oBaHus XUMUS HA YPOBHE yIiyOJIEHHOTO
M3Y4YEHUsl HAMpaBJIEH HA pPeaju3allii0 MPEEMCTBEHHOCTH C IMOCJEAYIOIUM 3TaroM
MOJIyYeHUS] XUMHYECKOTO O0Opa3oBaHUS B paMKaxX W3YYEHHUS CIEIUaAIbHBIX
€CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCUUIUIMH B By3aX U OPraHU3alUsAX CPEIHETO
MpoQeCCHOHATLHOTO 00pa3oBaHusl. B 3Tol CBsI3M M3ydeHHE TpenMera «XUMUS)
OpPUEHTHUPOBAHO OPEeUMYIIECTBEHHO  Ha  paclIupeHue U  yriyOseHue

TEOPETUYECKOM U MPAKTUYECKOW TOATOTOBKM  OOyYaroIuxcs,
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BBIOpABIIMX OMNpeAeN€HHbIH Tpoduiib 00ydeHUs, B TOM 4YHUCJE C MEpPCHEKTUBOU
MOCJIEAYIONIET0  MOJIYYeHHS  XMMHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX
npodeccuonanmbHoro obpaszoBanms. B cBere TpeboBammit DPI'OC COO «
IUTAHUPYEMBIM pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00Opa3oBaTeIbHON MpOrpaMmbl
cpenHero oo1iero 00pa3oBaHMs U3yUyeHUe NpeaMeTa « XUMUS» OPUEHTUPOBAHO TAKXKE
Ha pEIICHUE 3a7a4 BOCIUTAHUS M COIMAJIBLHOIO PAa3BUTUS OOydarOUIUMXCs, Ha
(dbopMHUpOBaHHUE Yy HUX OOIICHMHTEIICKTYalIbHBIX YMEHHUM, YMEHUI paluoHaIU3aIuu
y4eOHOro Tpyda ¢ OOOOIMIEHHBIX  CHOCOOOB  JIEATEIBHOCTH,  HMMEIOIINUX
MEKIUCLUTUITMHAPHBIN, HAATPEIMETHBIA XapaKTep.

XUMUSl HA YPOBHE YTIIYOJIEHHOTO W3YYEHHUS BKJIOUAET YTIYOJEHHBIE KYpChl —
«Opranunyeckas xumus» U «OO0IIast 1 Heopranuueckas xumus». [lpu onpeneneHuun
MOAXOJI0B K OTOOPY M CTPYKTYPHOM OpraHu3aluy COACPKaHUS ATUX KypCOB B
MporpaMMe Mo XMMHUH 3a OCHOBY NpuHATHI nojoxennss GI'OC COO o paznmuumsax
0a30BOT0 U YIIIYOJIEHHOTO YPOBHEH HU3ydeHHUsI MPEMETA.

OcHoBY cojiepxanust KypcoB «Oprannueckas Xumus» u «O0111as 1 HeopraHudeckas
XUMHUS» COCTaBIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHHM, OTHOCAIIUXCS K
0a30BOMYy YpOBHIO W3Yy4YeHHUs TMpeAMeTa. JTa CHUCTEMa 3HAHWM TOoJydaer
OTPEICIEHHOE TEOPETUYECKOE JIOMOJHEHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH
CYIIECTBEHHO OO0JbIIHi 00bEM (hakTomornueckoro marepuana. Ha yriyOonéHHoMm
YpPOBHE U3YYEHHUs MpeaMeTa o0ecleueHa BO3MOKHOCTH3HAYUTEIILHOTO YBEIHMYCHUS
00bEMa 3HAHUN O XUMHYECKHUX DJIIEMEHTAX M CBOMCTBAX HMX COEIMHEHUN Ha OCHOBE
pacimMpeHusi U yriayOJieHus MPEJCTaBICHUN O CTPOCHHUM BEIIECTBA, XUMHYECKOM
CBSI3U ¥ 3aKOHOMEPHOCTSIX MIPOTEKAHUs PEaKIui, pacCMaTPUBAEMbIX C TOUYKH 3PEHUS
XUMHUYECKON KUHETUKH M TEPMOJMHAMHUKH. V3ydueHue MepuoAMYECKOro 3aKOHA U
[lepuoauyeckoil cUCTEMbl XUMHUYECKHX JJIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX MPEJICTABICHUAX O CTPOCHHM aroMa. XUMHUUYecKas CBS3b
OOBSCHSIETCS C TOUKH 3PEHUS YHEPTETUYECKUX

M3MEHEHUN Tpu €€ o0pa3oBaHWM U paA3pPYIICHUH, a TaKXKe C TOYKH 3pPEHHUS
11



MeXaHu3MOB e€¢ oOpaszoBaHus. M3ydeHue TUIOB peakiud  JOMOJHSAETCS
(hopMHUpPOBaHUEM TIPENCTABICHUNA 00 JIEKTPOXUMHUUECKUX MPOLIECCAX U AIEKTPOIU3E
pacIlIaBOB U pPacTBOPOB BEHIECTB. B Kypce opraHnueckoil XuMUu Ipu pacCMOTPEHUU
PEaKIIMOHHON CIOCOOHOCTU COEAMHEHUN yaeseTcss 0co00e BHUMaHUE Bompocam o0
ANEKTPOHHBIX d(PPeKTax, 0 B3aMMHOM BIMSHUMA aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX
peakumii. Oco0oe 3Ha4Y€HHE HMEET TO, YTO Ha COAEP)KaHUE KYpCOB XHMHH
yrayOJaEHHOTO YPOBHS M3Y4YEHUs JUIsl KJIAcCOB OMpPEAENIEHHOro mpoduist (rI1aBHBIM
00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJHEHUHN K oOlIel cucTeMe MpeaMETHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHBIC MpeaMeThl. Tak, HanmpuMep, B COJEpPKaHUU
npeaMeTa JJid KJIacCOB XMMHUKO-(Gu3ndeckoro npoduiis 0omiblnoe 3HaAaYeHHEe OyIyT
HMMETh AJIEMEHTHI yueOHOro Marepuana no oomieit xumuu. [Ipu uzyyenun npeamera B
JAHHOM CJIy4ae akIeHT OyJeT cliejaH Ha OOIIHOCTh METOJOB MO3HAaHUSI, OOUTHOCTD
3aKOHOB M TEOpUM B XUMUM M B (PU3UKE: aTOMHO-MOJICKYJISIpHAsE TEOpUs
(MonexynsipHasi Teopus B (U3UKE), 3aKOHBI COXPAHEHUSI MAcChl U DHEPTUU, 3aKOHBI
TEPMOJMHAMUKH, DJIEKTPOJIN3a, MPEACTABICHHUS O CTPOCHUM BEIIECTB U Apyroe. B
COJICp’)KaHUM TpeaMeTa ISl KJIAaCCOB XMMHUKO-OUOJIOTUYECKOTO mpoduiist OonbInit
yAEIbHBIN Bec OyJeT UMETh OpraHnydeckas XuMmus. B aTom citydae mpeaocTaBiseTcs
BO3MOKHOCTH I 00Jiee 0OCTOATENIHHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aIuu
KJIETKH KaK OWOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKUE
CTPYKTYPHBIE KOMITOHEHTHI, KaK JUIUAbI, OCJIKH, YTJIEBObI, HyKJICHHOBBIE KUCIOTHI
n apyrue. I[Ipy 3TOM 3HaHUA O COCTaBE M CBOMCTBAxX MPEACTABUTEICH OCHOBHBIX
KJIACCOB OPraHMYECKHX BEIIECTB CIY>KaT OCHOBOM i HW3YYEHHS CYLIHOCTHU
mpoiieccoB (pOTOCUHTE3A, ABIXaHUS, TUIIICBAPCHHUS.

B mmane ¢opmupoBaHUST OCHOB HAy4YHOTO MHUPOBO33PECHHS, OCBOCHUS
OOIIIEeHAayYHBIX METOJIOB TMO3HAHUS M OIbITa MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HAHUW HW3Yy4YeHHE TMpeaMeTra «XUMHsS» Ha YrIyOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBS3SIX C YYEOHBIMM TIpeAMETaMH €CTECTBEHHOHAYyYHOTO U

MAaTCMAaTUICCKOTO UKJIIOB, a4 TAKIKC PYCCKUM SA3BIKOM.
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[Ipu uzydeHun yueOHOro npeaMera « XuMus» Ha yriayOoJaéHHOM YPOBHE Takke, Kak
Ha YPOBHE OCHOBHOI'O W CpeIHEro oOmiero ooOpa3zoBaHus (Ha 0a30BOM ypOBHE),
3a/1aueil IEPBOCTEIICHHON 3HAYUMOCTH SIBIISIETCS (DOPMUPOBAHKUE OCHOB HAYKHU XHUMHH
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOMN NEATEITLHOCTH YeTIOBEKA
U OJIHOTO U3 KOMIIOHEHTOB MHPOBOM KyNbTypbl. PelieHue »Toil 3amauud Ha
yIrIyONE€HHOM YPOBHE M3YyUCHHsI MIPEAMETA MPEIoiaracT peaan3ainio TaKuX Iese,
Kak:

(opMUpOBaHKE MPEACTABICHUIA:

0 MaTepuajbHOM EAMHCTBE MHpPa, 3aKOHOMEPHOCTSX W IMO3HABACMOCTH SIBICHHMA
MIPUPOBI, O MECTE XMMHHM B CHCTEME €CTECTBCHHBIX HAayK W €€ BEIyIICH pOIH B
oOeclieueHN yCTOWYMBOTO PpA3BUTHS YEJIOBEUECTBA: B PEIHICHUH MPOOIEeM
HKOJIOTUYECKOM, YHEPreTUYECKON 1 MUIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3JJaHMU HOBBIX MAaTEPHATOB, HOBBIX WMCTOYHUKOB DHEPIHHM, B OOCCIICUYCHUU
PaIMOHAIIBHOTO TPUPOAOIOIB30BaHUsA, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIICH
KYJbTYphI YEJIOBEKA, a TAKKE AKOJOTHICCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

OCBOCHHME CHUCTEMBI 3HAaHHM, JIEKAIIUX B OCHOBE XHMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpA: (DyHIaMEHTaIbHBIX TMOHATHM, 3aKOHOB U
TEOpPHA XWMHH, COBPEMEHHBIX IPEACTABICHWA O CTPOSHHWU BEIECTBA Ha pPa3HBIX
VpPOBHSIX ~ —  aQTOMHOM,  HWOHHO-MOJICKYJIIPHOM,  HAQJMOJIEKYJSIPHOM, O
TEPMOJMHAMHYCCKUX W KMHETHYCCKUX 3aKOHOMEPHOCTSX MPOTECKAHUS XHUMHYECKUX
peaKImii, 0 XUMHUYECKOM PAaBHOBECHUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX MPUHIIAIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

dopMupoBaHre y OOYYAIOIIMXCS OCO3HAHHOTO ITOHUMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU JUIsI OOBSICHEHUS KIIOUEBBIX HJCH U TpoOJemM
COBPEMCHHOM XWMHHU, JII OOBSICHEHHS M TIPOTHO3UPOBAHMS SBJICHWUN, WMEIOIINX

€CTEeCTBEHHO-HAYUYHYIO TPUPOJY; TPAMOTHOTO pelIeHUs] MPoOJieM, CBS3aHHBIX C
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XUMHUEW, TPOTHO3UPOBAHUSA, AHAIW3a M OLCHKU C IIO3ULUNA DKOJIOTMYECKOU
0€30MacCHOCTH MOCJIEICTBUN OBITOBOW U MPOU3BOICTBEHHOM E€ATEIBHOCTH YEIOBEKA,
CBA3aHHOM C XWMHUYECKHM IPOU3BOACTBOM, HCIOJIb30BAHUEM H NEPEpadOTKOM
BELIECTB;

yriiyOJIeHne MpeiCTaBiICHU O HayYHBIX METOAaxX IMO3HAHUS, HEOOXOAUMBIX IS
OpuOOpEeTEeHUs YMEHUN OpPHUEHTHUPOBATHCA B MHPE BEIIECTB M OOBICHEHUS
XUMHYECKUX SABJICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B IIPAKTUUECKOMN ACATEIbHOCTUI

HOBCGHHGBHOﬁ KHN3HHU.

HEJIM U 3AJJAYHU YYEBHOTI'O ITPEIMETA «XUMMWSD»

B mpakTtuke mnpenogaBaHusT XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U Ha YpPOBHE CpelHEero oOiero oOpa3oBaHUs, IPU OMpPEICTCHUN
COIEPKATEIIbHOM XapaKTEPUCTUKU LIEJed U3Y4YeHHUs MNpeAMEeTa HalpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKON HayKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJMYECKON TOYKM 3PEHHS TaKOW MOJAXOJ K OIPEACIICHUIO LENeH H3YYCHUS
MpeaMeTa SABISIETCS BIOJIHE ONPaBJAaHHBIM.

['aBHBIMU TIEISIMU U3yUEHUS TIPEAMETa « XUMUS» Ha YPOBHE CPEIHETO OOIIET0o
oOpa3oBaHust Ha 0230BOM YPOBHE SIBJISIFOTCS:

dbopMUpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUI KaK BaKHEHUIIEHCOCTaBISIONMICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH JIEIKAT KIIFOUEBBIC MOHSTHUSA,
(byHIaMEHTAIbHBIC 3aKOHBI M TEOPUM XWMHH, OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJICHUE C UCTOPHUEN UX PA3BUTHS U CTAHOBIICHHUS;

dbopMupoBaHUE W Pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJaX IO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKIUi, HEOOXOANMBIX IJIsi MPUOOPETEHUS yMEHUI
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OpUEHTHUPOBAThCS B MHUPE BEIIECTB U XUMUYECKHUX SIBIICHUW, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

pa3BUTHE YMEHHUI U CIOCOOOB JESTEIBHOCTH, CBSA3aHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XUMHUYECKOTO 3KCIEpPUMEHTa, COOJIIOJICHHEeM TMpaBuil 0e30MacHOro
oOpallleHHUsI C BEIIECTBAMM.

CopnepkarenpHasi XapaKTepUCTHKa LeNed M 3aJad M3y4eHHs MpeaMeTa B
IporpaMme Mo XMMHHM YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMU B CUCTEME CpeJIHEro obmiero oopazopanusi. Cero/iHsa B MPENoIaBaHUH
XUMUU B OOJIbIIEH CTEMEHU OTAAETCS MPEANOYTCHHE MPAKTHUYECKOW KOMIIOHEHTE
colepkaHusi  OOy4yeHHUs, OPHUEHTUPOBAHHOM Ha  TMOJTOTOBKY  BBITYCKHHUKA
00111€00pa30BaTeIbHON  OpraHu3aliy, BIAJCIONIETO HE HAa0OpPOM 3HAHUW, a
(YyHKIMOHATBFHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSIMU aKTUBHOTO
MOTYYCHHUS 3HAHUM ¥ TPUMEHEHHUS UX B PEaIbHOM JKU3HU JJIsI PEIICHUS MTPAKTUYECKUX
3a1a4. B 3TOH CBSI3M MpH M3YYEHUHU MpeaMeTa «XUMHUS JTOMUHUPYIOUIEE 3HAYCHUE
MPUOOPETAIOT TAKUE 1IETTU U 3a]]a41, KaK:

agantanys OO0y4yarIIMXCid K YCIOBHMSM JMHAMHYHO PAa3BUBAIOIIETOCS MUpAa,
(dhopMHUpOBaHNE UHTEIUIEKTYAIbHO PA3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSATEILHOMY MIPUHATHIO TPAMOTHBIX PEIICHU B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmupoBaHue |y  OOy4YarOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOIMIMX YHHUBEPCAIbHOE 3HAYEHUE JJis pa3JIMYHBIX BHUJOB
JESITETPHOCTU: PEIICHUs TpoOJieM, MOoucKa, aHanu3a u oO0paboTku WHOpPMAIHH,
HEOOXOAMMBIX JJI1 MPUOOPETEHHUsI ONBITA NEATEIbHOCTH, KOTOpasi 3aHUMAeT BaKHOE
MECTO B MO3HAHWU XUMHH, a TaKXKE€ JJISI OLEHKA C TMO3HUIMH 3KOJIOTUYECKOM
0€30MacHOCTH XapakKTepa BJIUSHHS BEIIECTB M XUMUYECKHUX MPOIECCOB HA OPTaHU3M

YeJIOBEKA U IIPUPOJTHYIO Cpeay,
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pa3BHTHE II03HABATCIbHBIX HHTEPECOB, HMHTEUICKTYAIbHBIX W TBOPYECKHUX
CHOCOOHOCTEN 00ydJaromuXCcsi: CIOCOOHOCTH CaMOCTOSATEIBHO MPUOOpETaTh HOBBIE
3HAHHS 10 XMMHHM B COOTBETCTBUHU C YKH3HCHHBIMU IOTPEOHOCTSIMH, HCII0JIb30BaTh
coBpeMeHHbIe HMH(OPMAIMOHHBIC TEXHOJIOTMH IS MOMCKa M aHajiu3a y4eOHOH u
HAYYHO-TTONY/IAPHON HHPOPMAITUH XUMHUIESCKOTO COJICPIKAHMUS;

dbopMUpOBaHKE U Pa3BUTHE Y OOYUAIOIIMXCS aCCOUUATHBHOTO M JIOTHYECKOTO
MBIIIICHHSI, HAOJII0AaTeIbHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, TpH IUIAHUPOBAHUM W TMPOBEICHUU XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHHE y  OOy4arommxcs yOeKIAEHHOCTH B TYMaHUCTHYECKOH
HAIPABJICHHOCTH XHWMHH, ©€ BaXHOW POJM B pPEHICHHH TJIOOATBHBIX IPoOJIeM
paIMoOHAaIBHOTO TPUPOIOIOIB30BAHMS, TOIOJHEHUS SHEPTeTHYCCKUX pPECypcoB M
COXPaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJAMMOCTH OepekHOro
OTHOIIICHUS K MPUPOJEC M CBOEMY 3J0pPOBBIO, a TaKKe INPUOOPETCHUS OIbITa
WCITOJI30BAHUsS TMOJIYYCHHBIX 3HAHUH JUIS TPHHATHS TPAMOTHBIX PCIICHUN B
CUTYAIIMX, CBI3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

Ilpu usyuenuu yuebnozo npeomema «Xumusiy Ha yenyoiéHHOM YposHe makice,
KAaK Ha YpOBHe OCHOBHO20 U CpedHe20 obuje2o obpazosanusi (Ha 6az080M yposhe),
3a0auell nepeoCmMeneHHOl 3HAYUMOCU AGIAeMCS POPMUPOBAHUE OCHO8 HAYKU XUMUU
Kak obnacmu CO8PEMEHHO20 eCMeCmBO3HAHUS, NPAKMUYECKOU OesmeabHOCHU
Yen06eKda u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue osmou 3a0auu Ha yenyONEHHOM YPOSHe U3YUEHUSL NpeoMema
npeonoazaem peanu3ayuio maxKux yeuetl, Kax:

Gopmuposarnue npedcmasneruii:

0 MamepuanbHOM eOUHCmEe Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCU
ABIEHUL NPUPOObL, 0 MeCme XUMUU 8 CUCIeMe eCIEeCMBEeHHbIX HAYK U e€ gedyujeli poau
8 obecneyeHuU YCMoUYU8020 PA38UMUS Yell08eYecmea: 6 peuleHuy npoodiem

3K0]Z02u'{€CKOZZ, 3H€p2€mU'{€CKOIZ u nume@od 68307’16101—[007’}’11/!, 6 pazeunmuu Meaub;ul-lbl,
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CO30aHUU HOBbIX MAMEPUALos, HOBbIX UCMOYHUKOE JHEpeuu, 6 obecneyeHuu
PAYUOHATILHO20 NPUPOOONOIb308AHUSA, 8 (DOPMUPOBAHUU MUPOBO33PEHUs U oOwell
KYIbMypobl Yen08eKkd, d maxice dK0A02UYecKu 000CHOBAHHO20 OMHOUEHUS K CBOEMY
300p08bI0 U NPUPOOHOU Cpede;

oceoeHUe cucmembl 3HAHUL, eHCAUUX 8 OCHO8E XUMUYECKOU COCMABIsiouell
eCmecmeeHHO-HAYYHOU KaApMuHbl Mupa. QYHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputl Xumuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOeHUU Beujecmsed HA PA3HbIX
VPOBHAX ~ —  AMOMHOM, UOHHO-MOJLEKYIAPHOM, HAOMOEKYAAPHOM, 0
MePMOOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMSAX NPOMEKAHUSL XUMUYEeCKUX
peaxkyuil, 0 XUMUYECKOM PABHOBECUU, PACMBOPAX U OUCNEPCHBIX CUCmeMax, 00 oouux
HAYYHLIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEBA,

Gdopmuposanue y 06yuarOuuxcs 0CO3HAHHO20 NOHUMAHUSL 80CMPeOOBAHHOCMIU
CUCMEMHbIX XUMUYECKUX 3HAHUU O OOBACHEHUs KIIOYeBblX uoei u npoonem
COBDEMEHHOU Xumuu, ONs OOBACHEeHU U NPOSHOUPOBAHUS SGNEHUL, UMErOUUX
eCMeCcmeeHHO-HAYUHYI0 NPUpoody, 2PAMOMHO20 peuleHus Npobdiiem, CEA3AHHbIX C
Xumuetl, NPOSHOZUPOBAHUS, AHAAUZA U OYEHKU C NO3UYUL IKOJ02UYECKOU
bezonacHocmu  nocieocmeuilt.  Oblmosou U NPOU3BOOCMBEHHOU  OessmelbHOCU
YyenoeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHOIb308AHUEM U
nepepabomkoll ewecms;

yenybieHue npedcmasieull 0 HayyHvlX Memooax no3HaHus, Heooxo0UuUMbix OJisl
npuobpemenuss YMeHUll OPUEHMUPOBAMbC 6 Mupe 8ewecms U 00bsICHeHUs
XUMUHECKUX S8NeHUL, UMEIOWUX MeCmo 8 Npupooe, 8 NPAKMuU4ecKol 0esimelbHOCmu
U NOBCEOHEBHOLL HCUSHU.

B nnane peanuszayuu nep8oouepeonvix S0CHUMAMENbHbLIX U DPA3BUBAIOUSUX
@YHKYULL YeloCMHOU cucmemvl cpedHe2o0 0bueco 00paz08anus npu Uy4eHuu
npeomema «Xumusiy Ha yeayOiEHHOM YPOBHE 0CODYI0 AKMYAIbHOCHb NPUOOpemaiom

maxKkue yeau u 3610611{7/{, Kak.
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gocnumanue Y0ercOEHHOCMU 8 NO3HABAEMOCU ABNEHU NPUPOObI, YBANCEHUS]
K npoyeccy meopuecmeda 8 001acmu meopemuyeckux U npukIaoHblx Uccie008aHull 6
Xumuu, hopmuposanue Mupo8o33peHUsl, COOMBEEmcmayoulec0 Co8PEMEeHHOMY YPOBHIO
Pas3eumus HayKu,

paszgumue momusayuu K 0OyueHuro U NO3HAHUIO, CHOCOOHOCMEU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUS 00ueqenosedecKux
YeHHocmell,

passumue Nno3HABAMENbHbIX UHMEPeco8, UHMELIEKMYAIbHbIX U MEOPUEeCKUX
cnocodonocmell 00yualOwuxcs, opmupoeanue y HUX CO3HAMENbHO20 OMHOUWEHUS K
camoobpazoeanu0 U HenpepvieHOM) 00pA308AHUI0 KAK YCA08UIO  YCHEUHOU
npogheccuoHanvbHou u 00WeCcmeeHHOU O0esimerbHOCMU, OMEENCMEEeHHO200MHOULeHS]
K c80emy 300p08bio U NOMpPeOHOCMU 8 300POBOM 00PA3e HCU3HU,

Gdopmuposarue ymeHull U HABLIKOE PA3YMHO20 NPUPOOONOIb308AHUS, DA3GUMUE
9KOJNOSUYECKOU  KYIbmypvl, NnpuobpemeHue onvlma  00WeCmE8eHHO-N0JIe3HOL
9KOI02UYECKOU OesmeTbHOCU.

lemu w 3agaunm w3ydeHHss TmpeaMeTa «XUMHUS» TOIYYHIA TMOAPOOHYIO
METOJMYECKYI0 MHTEPIIPETAIUIO B pa3zene mporpammel «Ilnanupyembie pe3ynbTaThl
OCBOCHHMS TpEaMETay, Oyarogaps 4eMy 0OECTeUYeHO YETKOE TMPEACTABICHHE O TOM,

KaKuC 3HaHUA U YMCHUA UMCIOT IIPAMOC OTHOIMICHHC K pCaIn3allU KOHerTHOﬁHCHH.

MECTO YYEBHOI'O IIPEJIMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cucreme cpennero oOmiero oOpa3oBaHMsl «XUMHUS», U3ydaemas Ha 0a30BOM
YpOBHE, TMpHU3HAaHA O00A3aTeIbHBIM YYEOHBIM TMPEIMETOM ECTECTBEHHOHAYYHOTO
nukia. OOliee Yucao 4acoB, PEKOMEHAOBAHHBIX JJIsl U3yUeHUs XUMHUHM — 70 4acoB: B
10 knacce — 35 vacoB (1 yacB Henento), B 11 kimacce — 35 vacos (1 yac B Hezeno).

VYyeOublii mnpeaMeT «XUMHS» YIIyOJNEHHOTO YpPOBHS M3Yy4Y€HHUs SIBISIETCS
MIPEAMETOM E€CTECTBEHHOHAYYHOTO LUKJIA. Ero m3ydeHne mpeayCMOTPEHOB Kilaccax

€CTECTBEHHOHAYYHOTO MPOo s, HATPUMEDP, XUMHUECKUX, XUMUKO- OMOJIOTHIECKUX U
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MEIMLIMHCKUX. B 3THX Kiaccax HM3ydyeHUE JaHHOIO MpeAMeTa MPEeayCMOTPEHO B
o0béMe yueOHOMl Harpy3ku He MeHee 3 4 B Hexenmto. OOmiee YMCIO YacoB,
PEKOMEHIOBAaHHBIX JJISl U3YUYEHUS XUMHUH Ha yrayOonéHHom yposHe, — 210 yacos: B 10
kiacce — 105 gaca (3 yaca B Henenmo), B 11 kimacce — 105 gaca (3 yaca B HeJelo).

[Tpu ¢dopmupoBanuu 00pa30BATENBHON OpraHU3AMEed MYIbTUIPOPUIHHOTO
yuebnoro rutana i1 10 u 11 kinaccoB ycTaHaBnuBaeTcs yueOHasi Harpyska 1o npeimMeTy
«Xumus» st 6a3oBoro ypoBHs B oObeme | wac B Hememo (35 4 B rox), a amis
yIIIyOJIEHHOTO YPOBHSI CIEAYIONIMM 00pa3oM: 1 "ac B HEJEIo 3a CYET 00s3aTeIbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha A0NONTHUTENbHbIE YIEeOHbIC
npeaMeTsl. TakuM 00pa3oM, AJis 00ydaromuxcsl, BbIOpaBUIMX YIiay0nEHHOE N3yUYEeHHE
XMMUH, yaeOHast Harpy3Ka yCTaHaBIUBaeTcs Takke 3 yaca B Heaento (105 1 B ro), aTo
IIPAaBOMEPHO, €CJIM MaKCUMallbHasl ydyeOHas Harpy3ka HE IpPEBBIIIAET MAaKCHUMAaJbHO
JOIYCTUMYIO YY€OHYIO Harpy3Ky B HEJIEIIIO.

B TemarnuyeckoMm IUIaHMPOBaHMM YKa3aH pe3epB yuyeOHOrO0 BPEMEHHU, KOTOPOE
pPEKOMEHyeTCsl JUIsl peaju3aldd aBTOPCKUX MOAXOAOB IO  MCIOJb30BAHUIO

pa3zHooOpa3HbIX (hOpM OpraHu3alUKl Y4eOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOTI'O ITPEJJMETA
«XHUMMUSA»

®I'OC ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS O0YYaIOIIUMUCS
porpaMMm cpeaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM H
npeaMmeTHbiM). [lonmyuenune xumMuueckoro oOpa3zoBaHus 0Oa3upyeTrcs Ha OCHOBHBIX
TUIAKTUYECKUX TMPUHITUNAX 00ydeHUs (HAyYHOCTH, CHCTEMHOCTH, CHCTEMAaTUYHOCTH,
JTOCTYITHOCTH, CBSI3U TEOPUM C MPAKTUKOM, HATJSAJIHOCTU U JIp.), HA MPUMEHEHUU

COBPCMCHHBIX 06pa3OBaTeJ'II)HLIX TEXHOJIOTUH C YUYCTOM MCXAHHU3MOB JOCTHIKCHUS
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BCEX IUIAHUPYEMBIX PE3yJIbTATOB OCBOEHUSI OCHOBHOI 00pa30BaTelIbHON MPOrpaMMBI.
Hayuyno-meroanueckoii OCHOBOW i pa3padOTKU IUIAHUPYEMBIX pe3yJIbTaTOB
OCBOCHMSI TPOrpaMM CpEJHEro oOImero o0pa3oBaHUsl SBIAETCS CHCTEMHO-

NEATEIILHOCTHBIN ITOAXO0/I.

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHUCTEMHO-JIESITEIBHOCTHBIM TMOJIXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS ITpeIMeTa « XUMUS» Ha YPOBHE CPEHETO 00IIIEro
00pa30BaHUs BBIICJICHBI CIEAYIONIUE COCTABIISAIONIHUE:

OCO3HaHHE 00YUYAIOITUMHUCS POCCUMCKON TPaXKTaHCKON MIEHTUYHOCTU — FOTOBHOCTH

K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOTIIPE/IETICHUIO;

HaJIMyue MOTUBAIINH K O0yUEHHUIO;
[[EeJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTU HA OCHOBE

KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUHU;
TOTOBHOCTh M CITOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIbHOCTH

LIEHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, TMPUCYHIMMH LEIOCTHOH  CHUCTEME

XUMUYECKOTO 00pa30BaHus;

HAJIM4YKUE MPABOCO3HAHUS IKOJIOTHYECKON KYIbTYyphl M CIIOCOOHOCTU CTABUThH LIETHU U

CTPOUTH )KU3HCHHBIC TJIaHBI.

JIngHOCTHBIE PE3yIbTAThl OCBOCHUS MpeIMeTa « XUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENBHOW JesTenbHOCTH OpraHu3alud B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U
ujeagsaMi pOCCUMCKOTO IPaXKaaHCKOTo 00IIeCTBA, MPUHATHIMU B OOIIIECTBE HOPMAMHU
W TpaBWIAMH TIOBEJCHUS, CIIOCOOCTBYIOIIMMHU TpOIECCaM  CaMOIIO3HAHMS,
CaMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YUYaIOIINXCS.

JIngyHOCTHBIE  pe3yibTaThl ~ OCBOEHUS  NpeaMeTa  «XHUMHS»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBbITA TIO3HABATEILHON U TMPAKTHYECKOW ACSATEIHHOCTH

00y4Jaromuxcsl Mo peajn3allii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
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HaCTu.

1. I'pa:xxnaHCcKOro BOCIIUTAHMS:

OCO3HaHUSl OOYYalOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPSAJIKY;

MPEACTABICHUS O COLIMAIBHBIX HOPMax W MPaBWIaX MEXJIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JE€ATENBHOCTH MPH CO3JaHUHM Y4eOHBIX
MIPOEKTOB, PEIICHUHU YUYEOHBIX U TO3HABATEILHBIX 3a/1a4, BHIMOTHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apPTyMEHTHI

JIPYTUX MPU aHAIM3E PA3TUYHBIX BUJIOB YU€OHOH AESTENbHOCTH;

2. IIaTpuoTH4Y€CKOTr0 BOCIIUTAHMA:

LIECHHOCTHOI'0 OTHOLIEHHUs K UCTOPUYECKOMY U HAyYHOMY HACJIEAUI0 OTEYECTBEHHOU
XUMUH;

YBaXXEHUS K MPOIECCY TBOPUECTBA B 00IACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHUA TOrO, YTO NOCTWIKCHUS HAyKU €CTh pe3yJIbTaT IIUTEJIBHBIX
HaOJIOJICHUM, KPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOTO TpyAa
YYEHBIX U IIPAKTUKOB;

UHTEpECa U II03HABATEIBHBIX MOTHUBOB B IIOJYYCHUH U IIOCIECAYIOLIEM aHalu3e

uH(GOPMAITUH O TIEPEIOBBIX IOCTHKCHHUSIX COBPEMEHHOMN OT€UECTBEHHON XUMHUH;

3. /IlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTIOBEACHUS,

CIIOCOOHOCTH OIIEGHUBATh CUTYyallud, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSIMHU, H
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBECHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAEHHUE U MOCTYIIKA CBOMX TOBAPHUILIEH C MO3ULUN

HPAaBCTBCHHLIX W IIPAaBOBBIX HOPM M OCO-3HAHHC HOCJ'ICI[CTBHfI 9THUX ITOCTYIIKOB,
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4. ®opMHUPOBaHUSI KYJbTYPbI 3/10POBb:

NOHUMAaHUsI LEHHOCTEN 370pOBOro M 0€30MacHOro odpasa >KM3HU; HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOLICHHUS K COOCTBEHHOMY (U3MUYECKOMY M ICUXHUYECKOMY
3JI0POBBIO;

coOJIIO/IeHHsI TIPaBII OE30MIaCHOTO OOPAIIEHHS C BEIIECTBAMU B OBITY, IOBCEIHEBHOM
’KU3HH U B TPYJOBOH J1€ATEIBHOCTH;

NOHMMAaHHUS LIEHHOCTH TNPAaBUJ WHAMBHIYAJIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyallUsIX, YTPOKAIOLIUX 3J0POBbI0 U KU3HU JIIOJEH; OCO3HAHUS
MOCIEACTBHA W HEMPHUATHS BPEAHBIX TNPUBBIYECK (YMOTPEOICHHUS aAIKOTOJI,

HApPKOTUKOB, KypeHHSI);

5. Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4EOHO-HCCIIEI0BATEIBCKONU JAEATEIbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAHOBKHM Ha aKTUBHOE Y4aCTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COLMATbHOM
HAIPaBJICHHOCTHU (B paMKax CBOETo KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Y4YEeHUI0 NMpodeccuil pa3iuyHoro pojia, B TOM YUCTIe
Ha OCHOBE MPUMEHCHHMSI MPEIMETHBIX 3HAHHUH 110 XUMUH;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM IeATEeIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBHUAYaJIbHOW TpaeKTOpuu oOpa3oBaHUs,
Oynyiiel nmpodeccur U peanu3ali COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUU, UHTEPECOB U MOTpeOHOCTEH

00I111eCTBA;

6. IK0JIOrHYeCcKOro BOCIIUTAHNSA:

OKOJIOTHYECKH  IIeJICCOOOpPA3HOTO OTHOIICHWS K TPHpPOJAe, KaK HMCTOYHHUKY
CYIIICCTBOBAHMSI JKU3HH Ha 3eMJIC;

NOHMMAaHHs  TJIOOAJBLHOrO  XapakTepa  JKOJOTHYCCKUX  MpoOJeM,  BIUSHUS
HKOHOMHUYECKHUX MPOIECCCOB Ha COCTOSHUE IPUPOIHON U COLIMAIBHON CPEJIbI;
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OCO3HaHMS HEOOXOJUMOCTH WCHOJb30BAHUS JOCTIDKCHUN XUMUU JUISI PEIICHHS
BOMPOCOB PAMOHAIIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMPUSITUA JECUCTBUM, IPUHOCIIIMX BPE OKPYKAIOIIEH IPUPOTHOM Ccperie,
YMEHUS TIPOTHO3UPOBATH HEOJIATONPUATHBIE  SKOJOTUYECKUE  TOCIEIACTBUS
MPEANPUHUMAEMBIX ICMCTBUHN U NMPEIOTBpaIIaTh UX;

HAJIMYKS PA3BUTOrO 3KOJIOTHYECKOTO MBIIIJICHUS, SKOJIOTHYECKONU KYJIbTYpPhI, ONbITA
JESATEILHOCTH SKOJIOTUUECKON HAINPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMU
B MO3HABATEJIbHON, KOMMYHUKATUBHONW U COLMAJIBHOW MPaKTHUKE, CIIOCOOHOCTU U

YMCHHA aKTUBHO IIPOTUBOCTOATH HACOJIOTUH XGMOCI)O6I/II/I;

7. IleHHOCTH HAYYHOT'0 O3HAHMS

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKY;

MOHUMAaHUS CTeU(UKA XUMHHM KaK HayKd, OCO3HaHHUs €€ poju B (HOPMUPOBAHUU
PaIMOHAIIBHOTO HAYYHOT'O MBIIUJICHUS, CO3/IaHUU IEJIOCTHOTO MPECTaBICHUs 00
OKPYKarIIEM MUPE KaK O €IUHCTBE MPUPOBI U YEIIOBEKA, B TTIO3HAHUHU ITPUPOIHBIX
3aKOHOMEPHOCTEHN U pPeIIeHUH MPoOJIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOEXIEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMUU JJIsI COBPEMEHHOM ITUBUIU3AINN: B €€
T'YMaHUCTHYECKOW HANpPaBICHHOCTU M BAXKHOW POJIM B CO3JaHHH HOBOM 0asbl
MaTepUAIbHOM KYJIbTYPbI, PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOMYUBOIO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DHEPreTUYECKOW, IMHIIEBOW U SKOJIOTHYECKOU
0€30IacHOCTH, B PA3BUTUM MEIUILIMHBI, O0ECIICUCHUH YCJIOBUHN YCIEIIHOTO Tpy/Ja
Y DKOJIOTUYECKH KOM(POPTHOMN KU3HU KaXKJIOTO YjieHa 0OIIEeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IOHMMAaHHS CYIIHOCTH METOJIOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCMOJIb30BATh MOJIy4aeMbIe
3HAHUS JJIs1 aHAIN3a U O0BSICHEHUS SBJICHUM OKPYKAIOIIETO MUPA UITPOUCXOASIIINX

B HEM H3M€HCHHI>1; YMCHUA ACJIATh 000CHOBAHHBIC 3aKIIOUYCHHS HA

23



OCHOBE Hay4HBIX ()aKTOB M UMCIOIIMXCS TaHHBIX C ICJIbIO TOJYUYEHHUS TOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIOJIb30BaTh XUMUYCCKUE 3HAHMS JUISI PEIICHUS
po0JIeM B PealIbHBIX )KH3HCHHBIX CUTYAIIHSX;

HWHTEpeca K MMO3HAHUIO M UCCIICIOBATEIIbCKOM JISATSIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY O00pa30BaHHUIO U caMO00pa30BaHHUIO, K
AKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHWU 10 XMMHH B COOTBETCTBUH C KU3HCHHBIMH
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B padIndHbIX cdepax MpodeccCHOHATBHON

ESATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS yUeOHOTO MpeaMeTa « XuMus» HaypOBHE
cpenHero oOmero oOpa3oBaHMs BKJIIOYAIOT: 3HA4YMMble Uil  (POPMUPOBAHUS
MHUPOBO33PEHUS o0yJarouxcs MEXAUCIUTUIMHAPHBIC (MEXITpeIMETHBIC)
OOIIICHAYYHbIE TIOHATHSA, OTPAXKAIOIIME IEJITOCTHOCTh HAYYHOW KapTHHBI MHUpA U
cne-nu(uKy METOM0B MO3HAHUS, HCIIONb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIIECTBO, SHEPTHs, ABJIICHUE, TIPOLIECC, CUCTeMa, HayYHbIN (haKT, TIPUHIIMIL, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHNe, HaOII0IeHnEe, W3MEpEeHHE,
OKCIIEPUMEHT W [Ip.); YHHUBEpPCAJbHbIE YyueOHble JAeUCTBUS (MTO3HABATEINBHEIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIC), o0ecreunBaroIme dbopmupoBaHue
(GYHKIIMOHATTFHOW TPaMOTHOCTH Y COIMMAIBHON KOMIETCHIIMH OOYYaroIInXCs;
CIIOCOOHOCTh  OOYYaIOMIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIHUILTMHAPHBIC,
MHUPOBO33pEHUYECKUE 3HAHUS ¥ YHUBEpCAIbHbIC yueOHbIE NEUCTBUS B TIO3HABATEILHOM
U COLMAIHOU MPAKTHUKE.

MeTtanpeamMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIAICHUE YHUBEPCATLHBIMH yUCOHBIMU
M03HABATEIBHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.

Osnaoenue YyrUuéepCcailbHbIMuU y'-lBﬂHblMu NO3HABAM EJIbHBIMU OCUCHBUAMU:
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1. Ba3oBbIMHM JIOTHYECKHMH ICHiICTBUAMU:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYalUM3HPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENETATh LEIHN IEATEIbHOCTH, 3a4aBasi MmapaMeTpbl U KPUTEPUH UX JTOCTUKEHHS,
COOTHOCHUTB PE3YJIbTATHI IESITEIbHOCTH C TOCTABIECHHBIMU LEJISIMU;

MCIOJI30BaTh MPU OCBOCHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIILUICHUS — BBIJICIATh
XapaKTEepHbIE TPU3HAKY MMOHATHI U YCTAaHABIMBATH NX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUA JUIsl O0OBSICHEHUS OTAENIbHBIX (PAKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAHUSI M KPUTEPUU I KIACCU(PUKAIIUU BEIIECTB M XUMHUUYECKUX
peaKuuii;

YCTAHABIIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3M MEXKIY H3y4acMbIMHU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJICHUSI (MHIYKTUBHBIC, NEAYyKTUBHBIC, N0 AHAJIOTHH),
BBIABJISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUYMS B PACCMATPUBAEMBIX SIBIICHUSX,
(bOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHAThL B TMPOLECCE IMO3HAHMUS HCIOJb3YEMbIE B XUMHHU CHMBOJUYECKHUE
(3HaKOBBIE) MOJENU, TMPEeoOpPa3OBBHIBATH  MOJEIBHBIE  TPEICTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ) »JJIEeMEHTa, XuUMUuyeckas (opMyna, ypaBHEHUE
XUMUYECKOUN peaKIuu — MPU PEIICHUU YIEOHBIX TO3HABATEIbHBIX U MPAKTUYECKUX
3a7a4, NPUMEHATh HAa3BAHHBIC MOJCIbHBIE IMPEICTABICHUS ISl BBISBJICHUS

XapaKTCPHBIX IIPU3HAKOB N3Yy4aCMbIX BCIICCTB U XUMHWYCCKHUX peaKHHﬁ;

2. ba3oBbLIMHM HcCIe10BATEeILCKUMH AeHCTBUAMM:
BJIaJIETh OCHOBAMHU METOJ0B HAYYHOI'O TTO3HAHUA BEILIECTB U XUMUYECKUX PEAKIIUN;
dbopMynIUpoBaTh LEIU W 3aJ]aud HMCCIEJAO0BaHUsS, MCIOJb30BaTh MOCTABJICHHBIE U
CaMOCTOATENEHO C(OPMYIIMPOBAHHBIE BOTIPOCHI B KAYECTBE MHCTPYMEHTAIIO3HAHMUSI

N OCHOBbI HJIA q)OpMI/IpOBaHI/ISI TUIIOTE3bI IO IIPOBCPKE IMPABHUILHOCTH
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BBICKA3bIBAEMBIX CY>KJICHU;

BJIAJICTh HABBIKAMHM CAMOCTOSITENIBHOTO IUIAHUPOBAHUSA U NMPOBEICHUS YUYEHUUECKUX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh yYMEHMsS HaOII0aTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, PopMyIupoBaTh 0OOOIICHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHMS, COCTAaBIATh
000CHOBaHHBIN OTUET O MPOJICTaHHON padoTe;

IpUOOPETaTh OMBIT YYEHUYECKON HCCIEI0BATEIbCKOM M MPOEKTHOW JEATEIbHOCTH,
HPOSIBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY METOJOB

PCHICHUA IMMPAKTHYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUA,

3. PaboToii ¢ unpopmanmueii:

OPUEHTHPOBATHCS B PA3NIMYHBIX HCTOYHHMKAX HH(POpManMM (HAy4yHO-TIOMYJISpHAs
auTeparypa XUMHUYECKOTO  COJIEpKaHMsl, CIPaBOYHBIE IIOCOOMS, PECYpCHI
WNuTepHera), aHaNM3UpOBaTh HMHPOPMALMIO pa3IUYHBIX BUAOB U  (opM
MPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh MHEMPOTUBOPEUYUBOCTD;

(dbopMyIMpoBaTh 3alpoChl U MPUMEHITh PA3IUYHbIE METOABI MPU MOUCKE U OTOOpE

nH(popmManuu, HEOOXOAUMOM sl BBIIIOJIHEHUS] Y4€OHBIX 3a/1ay OIMpeaesIEHHOTO
TUIIA;

npuoodpeTaTh OITIBIT VCIIOJIB30BAHUS UH(POPMaLIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHbBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY NPEACTaBICHUS HHPOPMaLUU
(cxeMbl, rpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKH U T. 11.);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KAaueCTBE CPEACTBA IpHU pPadOTe C XUMHUYECKOU
uHpoOpMalLMel: MPUMEHATh MeXNpeaMeTHble ((pu3nueckue U MaTeMaTHUYECKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISITHOCTH.

Osnaoenue YHUBEPCANIBHBIMU KOMMYHUKAMUBGHbBIMU oelicmeusamu:
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3a/laBaTh BOINPOCHI MO CYHIECTBY OOCYKJaeMOW TeMbl B XOJ€ JAMajora W/Wiu
IUCKYCCHH,  BBICKa3bIBaTh  MJEH, (HOpPMYIHpOBaTb CBOM  IPEJIOKEHHS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHON 3a1a4H;

BBICTYIIATh C IPE3CHTALMEW  pe3ylbTaTOB IO3HABAaTEIbHOW  JIE€ATEIBHOCTH,
[IOJIYYEHHBIX CAMOCTOSATEIIBHO WM COBMECTHO CO CBEPCTHHUKAMU IIPH BBINIOJIHEHUHN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOW PadOThI MO MCCIEIOBAHUIO CBOMICTB
U3y4aeMbIX BEILLECTB, PEATU3alUU y4eOHOrO MPOEKTa U (POPMYJIUPOBATH BBIBObI
[0 PE3yJIbTaTaM IPOBEACHHBIX MCCIECIOBAaHUN IMYTEM COrJAaCOBaHUS MO3ULMUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Oénadenue ynueepcanbHolMu pecyiamueHblMU 0CUCMEUAMU:

CaMOCTOSITEJIBHO  IUIAHWPOBaTh M OCYIIECTBISITH  CBOIO  ITO3HABATEJIbHYIO
NEeATENbHOCTh, ONpenessia €€ Leau W 3aJayd, KOHTPOJMPOBATH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATH MPEAJIAaraéMblii aaropuT™M JEUCTBHM MpHU
BBIMIOJJHEHUH YYE€OHBIX U HCCIIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ (PexTUBHBIN €MOCOO0 MX pElIeHUs C Y4YETOM TMOIYYEHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH CAaMOKOHTPOJIb CBOEH JEATEIIbBHOCTH HAa OCHOBE CaMOAaHaau3a U

CaMOOLICHKH.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIC pe3yabTAaThl OCBOCHHS TPOTPAMMBI CPEIHETO O0IIEro 00pa3oBaHus 10
XUMUU Ha 0a30BOM ypOBHE OPHEHTHPOBAaHbI Ha oOecleueHHe MPEUMYIIEeCTBEHHO
o0111e00pa3oBaTeIbHOM W OOIIEKYJbTYPHON MOATOTOBKU oOyvarommxcs. OHu
BKJTFOYAIOT: CHCIUPUICCKUE I Y4eOHOro TpeaMeTa «XUMHUsS» HaydHbIC 3HAHHMS,
YMEHHUS M CIOCOOBI JEWCTBHI MO OCBOCHHUIO, MHTEPIPETAIIMN U TPEOOpa30BaHUIO
3HAHWH, BUJIBI ISATESILHOCTH I10 TIOJYYCHHUIO HOBOT'O 3HAHKS U IPUMEHEHUIO 3HAHHH B

Pa3INYHbIX yT-Ie6HBIX N PCAJIbHBIX JKU3HCHHBIX CUTyallUusX, CBA3AHHBIX C XUMHUEH.

B mporpamme mo XuMuM TpEeOMETHBIE PE3yJbTaThl MPEACTABIEHBI IO TOJaM
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M3yUYCHUsI KaK Ha 0a30BOM, TaK M Ha y21y01éHHOM YPOBHSX (BBIICICHO KYPCUBOM).

B 10 kaacce npeaMeTHbIe pe3yJbTaThl 0CBOeHUSI Kypca «Opranu4ecKasixXuMmus»

OTPAXKAIOT:

1) cgopmuposannocmv  npeocmasnenuii: 0 ~ XUMHYECKOM  COCTaBIISIOLICH
€CTECTBEHHOHAYYHOHN KapTHUHBI MUPA, POJIA XUMHH B TIO3HAHUU SIBJICHUI TPUPOBL,
B (OPMHUPOBAHMU MBIIUICHUS U KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOU
I'PaMOTHOCTH, HEOOXOAMUMOM JIJIsl PEIIEHUs MPAKTUYECKUX 3a7a4 M SKOJIOTMUECKU
00OCHOBAaHHOI'0 OTHOLIEHUS K CBOEMY 3[J0POBBIO U IPUPOJHON CPELIE;

2) enadenue CUCTEMOMU XUMUYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS (XMMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTD, XUMUYECKASI
CBSI3b, CTPYKTYypHast popmyna (pa3BépHyTas U COKpalll€HHAasi), MOJb, MOJSpHas
Macca, MOJSIPHBI OO0BEM, YIIEpOAHBIA CKENeT, (PyHKUMOHANbHAs TpyIIa,
paguKall, U30MEPUS, U30MEPBI, TOMOJIOTUYECKUAN PAJZl, TOMOJIOTH, YIJIEBOAOPOIBI,
KHUCJIOPOJ- U a30TCOJEpIKAILLME COCAMHEHUS, MOHOMED, IIOJIMMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalume B OCHOBE IMOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
SBJIEHUH, (HaKTOJIOIMUECKUE CBEACHUS O CBOWCTBAaxX, COCTaBE, IOIYYEHHH WU
0e30MacHOM HCHOJb30BAHUM BAXKHEHIIMX OPraHUYeCKUX BEIIEeCTB B OBITY U
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

3) cgopmuposannocmv ymenuli 6viA6IAMbL XapaKTEpHbIE NPU3HAKH TIOHSATH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCNOAb306aMb COOTBETCTBYIOIINE MOHATHUS IIPU

OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYE€CKUX COCTUHEHUN;

4) cihopmuposannocmes  ymenull UCNONBL306aMb XUMHUYECKYIO CHUMBOJHUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
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5)

6)

7)

8)

9)

dbopMyJl OpraHMYECKHWX BEIIECTB W YpPaBHEHUNW XUMHUYECKUX PEaKIIui;
u320masIueams MOJIEIN MOJICKYJI OPraHUYECKUX BEIIECTB JJIs WUTFOCTPAIUA UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

CHOpMUPOBAHHOCMb  YMEHUNl YCMAHABGIUBAMb TIPUHAIICKHOCTh HM3yUCHHBIX
OpPraHUYeCKUX BEIIECTB II0 HMX COCTAaBY M CTPOCHHUIO K ONPEACIEHHOMY
KJIACCy/TpyNIe COCMMHEHHWHA (YTJIEBOJOPOABI, KHCIOPOI- W a30TCOACpIKAIIHeC
COC/IMHEHHS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); Odaéamb WM Ha3BaHUS IO
cucremarnieckoi HomeHkiarype (IUPAC), a Takke NMpPUBOIUTH TPUBUAIIBHBIC
Ha3BaHMS OTJEIbHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMUJICH, alleTHJICH,
ATUJICHTJIMKOb, TIUIEpUH, (eHo, hopMaabIAeTua, areTaabAeT a1, MypaBbHUHAS
KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHCJIOTa, CTEapUHOBasl KUCIIOTA,
TII0K03a, GPYKTO3a, Kpaxmal, HeJIJIr0J103a, TIUIIH);

cghopmuposanHocms  yMeHus — onpeoeisimb  BUIbl  XUMHUYECKOW CBSI3M B
OpTraHUYECKUX COCAMHEHUSX (OJUHAPHBIE U KPaTHBIEC), KOBANEHMHAS U UOHHAS
CB513b, 0- U P-C653U, B0OOPOOHASL C8A3b),;

chopmMuposanHocms  yMeHUsi NOOMEepHCOamb HA KOHKPEMHuIX NpumMepax
xapakxmep 3a8UCUMOCMU PeAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEeHUl
om KpamHoCmu U muna KOBAIeHMHOU C8A3U (0- U T-CEA3U), 83AUMHO20 GIUSHUSL
amomo8 u 2pynn amomos 8 MOJIeKy1ax,

chopMUPOBAHHOCMb ~ YMEHUS NPUMEHAMb  TIOJNOXKEHHUS TEOPUH  CTPOCHUS
opranndeckux BemiecTB A. M. byTtieposa st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;
CchOpMUPOBAHHOCMb YMEHUNl XapaKmepu308ams COCTaB, CTpOCHUE, (PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUNUYHBIX TIPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, dTaH, dTWJICH, POIWICH, alleTUJieH, OyTaueH-
1,3, metunOyraaueH-1,3, 6eH30J, METaHOJ, 3TAHOJI, STUJICHIJIMKOJb, TJIUIICPHH,
deHou, anerambAeTul, MypaBbHHAsT U YKCyCHas KHUCIOTHI, TJIIOKO3a, Kpaxma,

LEJUII0JI03a, aMUHOYKCYCHAsI KHUCIIOTA); ULIIOCMPUPO8Ams TEHETUUECKYIO CBSI3b

29



MCXKIAY HHMH VYPAaBHCHHAMU COOTBCTCTBYHOIINX XHMHYCCKHX peaKuHﬁ C

UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

10) cghopmuposannocms ymenuil xapakmepuzoeams cocmas, CmpoeHue, usuieckue
U XumMuyeckue CEOUCMEA MUNUYHBIX npeocmasumeneil pasiuyHblx KIACCo8
Op2aHUYeCKUX 8eujecms: aikaHos, YUKIOAIKAHO8, AIKEHO8, AIKAOUEHO8, AIKUHOE,
APOMAMUYECKUX Y2lle8000P0008, CRUPMOB, aAlb0ecUud08, KemoOHO08, KaApOOHOB8bIX
KUCTIOM, NPOCMbBIX U CLONCHLIX IPUPOS, HCUPOB, HUMPOCOEOUHEHUL U aAMUHOB,
aMUHOKUciom,  0OenKos,  ya2ne80008  (MOHO-, Ou- U  NOAUCAXAPUOO8);
UWLTIOCMPUPOBAMb ~ 2eHEMUYECKYI0  C853b  MeXCOy  HUMU  VPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUYECKUX Peakyuli ¢ UCHOTb308AHUEM CHPYKIYPHbLIX
dopmyn;

11) chopmuposannocme ymenus xapakmepuzoeams WUCTOYHUKH YTIIEBOJAOPOIHOTO
CBIpbs (HEPTH, IPUPOIHBIN ra3, yrojb), CIOCOObI UX MepepabOTKH U MPAKTHYECKOE
pUMEHEHUE MPOAYKTOB MepepaboTKH;

12) chopmuposannocmov  ymenuii npoéooums  BBIYHCICHUS 10 XHMHYCCKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakuuu 1O M3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WJIU MPOJYKTOB PEAKIINN);

13) chopmuposannocmo ymenuil 61adems CUCTEMOHW 3HAHHI 00 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHWA, HCIOJb3YEeMbIX B XUMHUU TPU HU3YYCHUH BEIIECTB U
XUMHYECKUX ABJICHUN (mabmrosieHue, U3MEPEHUE, DKCIIEPUMEHT,
MOJICJIUPOBAHUE), UCNOIb306AMb CUCTEMHBIE XUMUYECKUE 3HAHUS JJI1 IPUHSITHSA
pEIICHN B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMHU U UX
IPUMCHCHUEM;

14) cghopmuposannocmos  81AOCHUsT CUCMEMOU 3HAHULL O eCMEeCMEEHHOHAYYHbIX
Memooax NO3HAHUS — HAOAI0O0EHUU, USMEPEHUU, MOOEIUPOBAHUU, IKCNEPUMEHME
(peanbHoM U MbICIEHHOM) U YMEHUs. NPUMEHAMb MU 3HAHUSL,

15) chopmuposannocme ymenus npumeHsmo OCHOBHbIE ONePayul MblCAUMENbHOU
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O0esimenIbHOCMU — AHAIU3 U CUHMe3, CpasHeHue, 0000ueHIe, Cucmemamu3ayuio,
8bIAGIICHUE NPUUUHHO-CTICOCTBEHHBIX C853ell — OISl U3YHEeHUsl CBOUCME 8eUeCms U
XUMUYECKUX PeaKyul;

16) chopmuposannocmo ymenuii cobarodams npasuia TOJNb30BAHUS XHUMHUYECKON
MOCYJIOM W JIabOpaTOpPHBIM OOOpYJAOBAaHHMEM, a TaKKe IIpaBWiIa OOpaIleHUs ¢
BEIICCTBAMHM B COOTBETCTBHH C MHCTPYKITUSMH IT0 BBITIOJHCHHIO J1a00PaTOPHBIX
XUMHYECKUX OITBITOB;

17) chopmuposannocmos  ymeHull NAAHUPOSAMb W BbINOJIHAMb  XUMHYCCKUN
SKCIIEPUMEHT (IIPEBPAIICHHUS OPTaHMYCCKHUX BEIISCTB IIPH HArPEBaHUH, TIOJYyUCHHUEC
STHJIICHA W M3YyYCHHE €ro CBOMCTB, KA4YeCTBCHHBIC PCAKIUHU OPraHUYCCKUX
BCIIIECTB, JICHATypalus OCJIKOB IpH HArpeBaHWM, LBCTHBIC pPEaKIMH OCIIKOB) B
COOTBETCTBHUM C TMpaBUJIaMU TEXHUKH O€30MaCHOCTH TpH OOpamieHuu ¢
BCIICCTBAMH M JIADOPAaTOPHBIM OO0OPYIOBAaHUEM, MPEOCmAsIsmb PEe3yIbTaThl
XUMHYECKOTO 3KCIepuMeHTa B (hopMe 3allCH YPaBHEHHI COOTBETCTBYIOIINX
peaxiuit u ¢hopmynuposanv BBIBOIBI HA OCHOBE dTUXPE3YJIbTAaTOB;

18) chopmuposannocme ymenui: camocmosmenbHo NIAHUPOSAMb U NPOEOOUNb
XUMUYECKULL IKCNepuMenm (noyueHue u uszydeHue CEOUCME Op2aHUYeCKUX
gelecms, KaueCcmeeHHvle peaKkyuu Yeie000po008 pA3IUYHLIX —KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX BEUECM8, pelueHUe IKCNEPUMEHMATLHBIX
3a0a4 N0 PACNO3HABAHUIO OPSAHUYECKUX Bewecms) ¢ coOo0eHuem Nnpagui
be3zonacno2o obpaweHus ¢ eewecmeamu u 1adopamopHuimM 0060py008aHuUeM,
Gdopmynuposams yenb uccied08arus, NPedcCmasisims 8 pa3iudHou hopme

pe3yibmamvl IKCNEPUMeHma, AHaIU3Upo8ams U OYeHUBAmMsb UX 00CMOBEPHOCb,
19) chopmuposannocmey  ymenuli  Kpumuuecku — AHAIUUPOSAMb — XUMHUYECKYIO

uH(popMaIuio, NoJydyaeMyto u3 pazHbix ucrounnkoB (CMU, Mutepuer u ap.);

20) cpopmuposannocms  ymeHull.  OCywecmensimob — YeleHAnpasieHHblll  NOUCK
XUMUYECKOU UHGOpMayuu 68 pasiuyHblX UCIMOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAS

numepamypa, CMU, Humeprem u Op.), Kpumuuecku aHaiu3upo8ams XUuMu4ecKyro
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ungopmayuio, nepepabamvigamv €€ U UCHONL306AMb 8 COOMBEMCMBUU C
nocmaeieHHou yyebHol 3adayeli

21) cghopmuposannocme VYMeHUtl cobooamo npasuia IKOJIOTMYECKU
[[EJIeCO00Pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JAEATETBHOCTH B MLENSAX
COXpaHEHHUSI CBOETO 3JI0POBbSl U OKPYXKAIOIIEW MPUPOTHON CpPEeIbl;, 0co3Hagamv
OMAaCHOCTh BO3JEUCTBUS HAa XKUBBIC OPTraHU3MBI OMpPENEIEHHBIX OPTraHUYECKHX
BEIECTB, IMOHMMAas cMbica nokaszarens [IJIK (mpenenpHOl  momycTUMO
KOHIIGHTpAIluu), MNOSACHAMb Ha  TpUMEpax  CIocOoObl  YMEHBIICHHS W
OpEeIOTBpPAlllCHUs] WX BPEIHOTO BO3ACWCTBHA Ha OpPraHM3M  YEJIOBEKa;
AHAIU3UPOBAMb  YeNecO0OPAZHOCMb NPUMEHEHUsT OpP2aHUYecKUx 6ewecms 8
NPOMBIULTIEHHOCIU U 8 ObIMY C MOYKU 3PEHUsL COOMHOULEHUS] PUCK-NOJIb3A

22) nnsi o0ydYaroImuXcs € OTPAaHUYCHHBIMA BO3MOXXHOCTSIMH 3JI0POBBSI: yYMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IO3HAHUS BELIECTB U
XUMUYECKUX SBJICHUM;

23) nns cienbiX M CIa0OBHIANIMX O0YYarOIIUXCS: YMEHHE MCIOJIb30BaTh Pelbe(HO

TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins qis 3anucu xumMudeckux Gopmyi.

B 11 kuacce mpeaMeTHble pe3yJabTaThbl OCBOeHHs Kypca «O0mas wu

HEOPraHuvecKasi XuMHsH OTPAKAIOT:

1) cgopmuposannocmv  npedcmasnenuii: O ~ XUMHUECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOW KApTUHBI MHpA, pPOJIM XUMHU B TIO3HAHWM SIBJICHUU
PUPOBI, B (DOPMUPOBAHUH MBITTUICHHS U KYJIBTYPHI JIMTYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM ISl pelIeHUS MPaKTHYSCKHUX
3alad U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM CpEIE;

2) enadenue CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUYSCKUIH DJIEMEHT, aToM, M30ToI, S-, pP-, d-
AIIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJIAPHBIH OOBEM,
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3)

4)

5)

6)

BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKAasl CBS3b
(xoBaJIeHTHAs, MIOHHAS, METAJUTMYECKas, BOJOPOIHAS ), KpUCTAJUIMUECKas pelIETKa,
TUMBl XUMHUYECKUX  PEAKIUi, PpacTBOp, DJIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON peakiuu, XUMHUYECKOE DPABHOBECHE; TEOPUM M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconuanuu, nepuoandeckuii 3akoH . Y. Menneneena,
3aKOH COXPAaHEHMsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIlCHUs] SHEPTUU
IpU XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKHI SI3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIlMe B OCHOBE MOHUMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUH, (aKTOJIOTHYECKHUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYEHUH 1 0€30TIaCHOM HCIIOJIb30BaHUN BaXKHEHUIITUX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM S TEILHOCTH YEJIOBEKA;

co8peMeHHble NpeoCmasieHus 0 CMPOeHUU 6ewecmea HA amoMHOM, UOHHO-
MONEKYIAPHOM U HAOMONEKVIAPHOM YPOGHAX, NPeOCMAasleHus O MeXaHusmMax
XUMUYECKUX Dearyuil, mepMoOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHAX
UX NPOMEKAHUS, O XUMUYECKOM PABHOBECUU, PACNEOPAX U OUCHEPCHBIX CUCIEMAX,
Gaxmonocuueckue ceedeHusi 0 C8OUCMeax, cocmaese, NOaAy4eHuu u 6e30nacHoM
UCNONIL308AHUU BANCHEUIUUUX HEOP2AHUYECKUX 8eujecms 8 Obimy U NpaKmuieckoll
O0esmenbHOCmU  YelogeKkd,  OOWUX  HAYYHBIX — HPUHYUNAX — XUMUYECKO20
npou3Bo0Cmea;

CchOpMUPOBAHHOCMb YMEHUL  8bIAGIAMb XapaKTEPHbIE TPU3HAKK TOHITHA,
YCmMaHasIu8ams X B3aUMOCBSI3b, UCHOIb3068aMb COOTBETCTBYIOLIUE MOHATHS IPU

OIMMCAaHUH HCOPTaHNYCCKUX BCIICCTB U UX HpCBp&H.ICHHfI;

chopmuposanHocmy  yMeHUll  UCNOIb306amb  XUMUYECKYK0 CHMBOJIMKY UL
cocTaBieHuss (opMysT BEHIECTB M  YpaBHEHUM XHUMHUYECKHX  pPEAKIUH;
cucrematrueckyro HomeHkIaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTICIBHBIX
HEOPraHWYECKHUX BEIIECTB (yrapHblid ras, YIJIEKHUCIBbIM Ta3, aMMHAK, Tall€Has

W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAQ, TUPUT U JIP.);
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7)

8)

9)

cchopmuposanHocms ymeHull onpedensms BAJICHTHOCTh U CTEIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCIUHEHUSIX PA3JIMYHOIO COCTAaBa; BUJ XUMHUYECKOMN
CBsI3U (KOBAJICHTHAs, HOHHAS, METAJNIMUECKas, BOJOPOHAS) B COCAMHEHUSX; THUII
KPUCTALTMYECKON PEIIETKH KOHKPETHOIO BELIECTBa (aTOMHAas, MOJEKYJspHas,
HMOHHAs, METaJUTMUECKas ); XapaKTep Cpeabl B BOJHBIX PaCTBOpPaX HEOPTaHUUECKUX
COCIUHCHUM;

choOpMUPOBAHHOCMb YMEHUS 00BACHAMb 3A8UCUMOCTb CBOUCTNE BelleCd OMBUOd
XUMUYECKOU C8A3U U MUNA KPUCTALIUYECKOU peulémKu, 0OMeHHblL U OOHOPHO-
AKYenmopHbulil MEXAHU3MbL 00PA308AHUSL KOBANEHMHOU C8531U,
chopmMuposaHHoCms YMEHUl YCMAHasIueams PUHAJICKHOCTh HEOPraHUUECKUX
BEIIIECTB 10 MX COCTaBY K OMPEACIEHHOMY KJIacCy/TpyIIe COeIUHEHUH (TIPOCThIe
BEIIIECTBA — METAJLJIbl U HEMETAJIbl, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM(POTEepHBIE

THJIPOKCHJIBI, COJIH);

10) cghopmuposannocms ymenuil: kiaccupuyuposamn: Heopeanuieckue Geujecmsd

HOUX COCMABY; XUMUYECKUEe peakyuu no pasiudHblM NPUIHAKam (YUCLy U coCmagy
peazupyrowux eewecms, meniogomy 3¢ggexmy peaxyuu, uUsMeHeHUro cmeneHeti
OKUCTIeHUSI IIeMeHmo8, 00pamumMocmu, Y4acmuro Kamauuzamopa u m.n.);
CAMOCMOAIMENbHO 8blOUPAMb OCHOBAHUS U Kpumepuu O Klaccugukayuu

usyuaemoslx eeuecmes u xwwuttecmxpeakuuﬁ;

11) cghopmuposannocme ymeHuti packpviéams CMBICI Tiepuoanyeckoro 3akona J[. 1.

MenpeneeBa u IEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OObSICHUTEIBHYIO U

MPOTHOCTHYECKYIO (PYHKIIUU;

12) chopmuposannocme ymenutl xapakmepuzoeans 3IEKTPOHHOE CTPOCHHE aTOMOB

XUMUYECKUX 3eMeHTOB 1—4 mepuoaos lleproauyeckoil cucTeMbl XUMUYECKUX
anemeHToB JI. WM. MennesneeBa, HCIONB3ys MOHITUS «S-, P-, d-2JIEKTpOHHBIC
opoUTaIN», «IHEPreTUUECKUE YPOBHIUY»; 00BACHAMb 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMUYECKMX HJIEMEHTOB M MX COCIMHEHHMH MO MEepuojaM U Tpynrnam
[Teproanueckoii cucteMsl XuMu4deckux 3neMeHToB . . Menneneesa; «ocnosnoe
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U 8030)oHCOEHHOE  JHepeemuyecKue  COCMOSHUA — amomay,  OObACHAMb
3AKOHOMEPHOCMU USMEHEHUS] CBOUCME XUMUYECKUX IIEMEHMO8 U UX COeOUHeHUll
no nepuooam u epynnam llepuoouueckoti cucmemwt /[ U Menoeneesa, éanenmmole
BO3MOINCHOCIMU  AMOMOS8 DJIEMEHMO8 HA OCHO8E CMPOEHUS UX IIEeKMPOHHBIX
00010ueK

13) chopmuposannocmes  ymenuii  xapaxmepuzosamsv  (onucvieamv) 00U
XUMUYECKME CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3IMYHBIX  KJIACCOB;
noomeepaicoams CyleCTBOBAHUE TCHETUYECKON CBSI3M MEXKYy HEOPraHUYECKUMHU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHUH COOTBETCTBYIONTUX XUMHUECKUX PEAKIINA;

14) chopmuposannocmev ~ ymeHus — packpuieamv — CYWHOCMb.  OKUCIUMETbHO-
80CCMAHOBUMENbHBIX  PeaKyuti NOCPeoCmeoM COCMABIEHUS  INEeKMPOHHO20
bananca smux peaxkyuil, peakyuti UOHHO 20 OOMeHa NYMEM COCMABNEHUs UX
NOJIHBIX U COKPAWEHHLIX UOHHBIX VPABHEHUU, peakyull 2uopoausd, peaxyutl
KOMNJIeKco0bpazoeanus (Ha npumepe 2UOPOKCOKOMNIEKCO8 YUHKA U ATIOMUHUS),

15) chopmuposannocme  ymenusi Kiaccupuyuposams XUMHUYECKUE PEAKIUU 10
pa3TUYHBIM MPU3HAKaM (YUCITY W COCTaBy PEArupyIOIIMX BEIIECTB, TETUIOBOMY
s dexTy peakiuu, U3BMEHEHUIO CTEMEHEW OKHUCIEHUS SJIEMEHTOB, OOpaTUMOCTH
peakiuu, y9acTUIO KaTaanu3aTropa);

16) cihopmuposannocmes ymenuil cocmasensims ypPaBHEHHS PEAKIUN pa3IMYHBIX
THUIIOB; TTOJTHBIC ¥ COKPAIIEHHBIC YPAaBHCHHS PEAKIIM HOHHOTO OOMEHA, yIUThIBAs
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

17) chopmuposannocmes ~ ymenuti  npogooums  PEAKUUH,  MOATBEPXKIAIOIINE
KaueCTBCHHBI COCTaB PA3JIMYHBIX HEOPTaHWYCCKUX BECIIECTB; PACNO3HABAMb
OTIBITHBIM TTyTEM HOHBI, PUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPTaHUICCKUX
BEIIICCTB;

18) chopmuposannocmov  ymenuti  packpvléams — CYIIHOCTb  OKHUCIMTEILHO-
BOCCTAaHOBUTEIHHBIX PEAKIINI MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca
ATHUX PEaKIIUM;
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19) chopmuposannocme ymenuii 06vsACHAMb 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakiMu OT pa3iWYHbIX (AKTOPOB; XapakTep CMEHICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHENTHEro Bo3aericTBus (mpuHitun Jle [latense);

20) cpopmuposannocmv  ymeHuss  00BACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS.
XUMUYECKUX Pearyull ¢ yY4eémom Ux dHepeemudeckux Xapakxmepucmux, xapaxkmep
U3MEHeHUs. CKOPOCMU XUMUYECKOU peakyuu 6 3A6UCUMOCMU OM PAa3IUdHbIX
Gaxmopos, a makdce Xapakmep CMeWeHUs XUMUYECKO20 PABHOBeCUsi NOO
enusAHUeM 8HeWHUX 8o30eticmeull (npunyun Jle [llamenve),

21) cpopmuposannocme  ymeHuu — Xapakmepuszoeamv ~ XUMUYECKHE IPOIECCHI,
JeXallue B OCHOBE MPOMBIIUICHHOTO MOJYYEHUSI CEPHON KUCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh NPEJCTaBICHUNA 00 OOMIMX HAy4YHBIX MPUHIUINAX U
AKOJIOTHIECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BO/ICTBA;

22) chopmuposannocme ymMeHus: XapaKkmepuzo8ams XUMUYecKue peakyuu, iexcaujue
8 OCHOBE NPOMBIULIEHHO20 NOJIYYeHUsl CEPHOLL KUCTIOMbl, AMMUAKA, 00ujue HayyHbvle
APUHYUNBL  XUMUYECKUX  NpPOU3800CME;  Yeleco0OpazHOCmb — NpUMEeHeHUs
HeOp2aHUYecKux 6eujecms 6 NPOMbIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3peHus
COOMHOULEHUS. PUCK-NOIb3A;

23) chopmuposannocmey  ymenuil npoeooums BBIUUCICHHS C HCIOJb30BAHUEM
MOHSTHUSL «MacCOBas JIOJIS BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHI Ta30B
MIPY XUMHUYECKHUX PEAKIIHUSIX, MACChI BEIIECTBA MM 00bEMA Tra30B TTO H3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce WIM OO0bEMY OJHOTO U3 YYAaCTBYIOIIUX B
pEaKIMHUBENICCTB, TEIJIOBOTO 3((eKTa peakiMi Ha OCHOBE 3aKOHOB COXpaHEHUS
MacChl BEIIECTB, MPEBPAIEHUS U COXPAHEHUS YHEPTUH;

24) cpopmuposannocme ymerust nNPOOOUNMsb pacuémpl. ¢ UCHONb308AHUEM NOHIMULL
«maccosas 00Jisl geuecmed 8 pacmeope» U «MOJISIPHASL KOHYESHMPAYUSL», MACCD
gewecmea unu 00vEMa 2aza NO U3BECMHOMY KOIUYECMB) 8euecmed, Macce Uil
00bEMY 00H020 U3 YUACMBYIOWUX 8 PeaKyuu 8ewecms, Mmeniosozo 3@gexma
peaxkyuu; 3HayeHusi 6000POOHO20 NOKA3AMEN PACMBOPO8 KUCIOM U welodell ¢
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U3BECMHOU CMENneHbio Ouccoyuayuu, maccel (00véma, KOIULecmea eeujecmsa)
NpOOYKmMa peaxkyuu, eciu 0OHO U3 UCXOOHBIX 8eujecms 0aHo 8 8ude pacmeopa C
ONpeOdenéHHoU Macco8ou 00ell pacmeoOpEeHHO20 Geujecmaa Ui OaHo 8 u3dvimke
(umeem npumecu), 00aU BbIX00A NPOOYKMA peaxyuu;, O0ObEMHBLIX OMHOULEHULL
2a308;

25) cghopmuposannocme ymenuti cobnooames npasusia TOIb30BAHUS XUMHYECKOU
MOCYJIOM W JTaOOpaTOPHBIM O0OPYIOBAaHHEM, a TaK)Ke MpaBWIa OOpaIieHHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMHU TIO BBITIOJHEHHUIO J1a0OpaTOPHBIX
XUMHYECKUX OIBITOB;

26) cpopmuposannocms  ymenull  NAAHUPOBAMb U BbINOJHAMb  XUMHUYCCKHMA
AKCIIEPUMEHT (pa3JIoKeHHE MEePOKCHAA BOJIOpPOAA B MPHCYTCTBHHM KaTajlnu3aTtopa,
OTIPEJICTICHAE CpPEIbl PAcTBOPOB BEIIECTB C TOMOIILI0 YHHUBEPCATHLHOTO
WHIUKATOPa, BIUSHUE PA3INYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pEaKIInu,
peaklMi MOHHOTO OOMEHa, KaueCTBEHHBIE pEaKUuu Ha cyib(ar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS; PEIICHUE HKCIEPUMEHTAIbHBIX 3a7a4 IO
TeMaM «Metamie»y U «HemeTamns») B COOTBETCTBUM C TMPAaBWIAMHU TEXHUKH
0e30MacHOCTH MpY OOPAILEHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM,
npedcmaesnsimes PE3yNbTaThl XUMHUYECKOTO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUN M hopmyauposams BHIBOJIBI HA OCHOBE
ITUX PE3YIbTATOB,;

27) cghopmuposannocms yMeHUll: CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUND
XUMUYeCKUll ~ 9KCnepumenm  (nposedenue  peakyuil  UOHHO20  0OMeHda,
noomeepicoeHue  KauecmeeHHo20  COCMA8a  HeOp2aHUdecKux  6eujecms;
onpeoeneHue cpedvl pacmeopos 8euecms ¢ NOMOUWbIO UHOUKAMOPOS8, U3VUEHUE
BIUAHUSL PA3TUYHBIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU peaxkyuu, peuleHue
IKCNEPUMEHMANbHLIX  3a0a4 no memam «Memannvly u «Hememannwiy) c
cobnooeHuem npasusl 6e30nacH020 0opawierus ¢ seuecmseamu u 1abopamopHsvim
obopyoosanuem, QopmMyIUposams yenb  UCCLeO08AHUS, NPeOCmasiams 8
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PasauuHou hopme pe3yromamsl IKCNEPUMEHMA, AHATUIUPOBAMb U OYEHUBAMD
UX 00CMOBEPHOCMb;

28) cpopmuposannocme  ymenuti  Kpumuuecku — AHAIUZUPOBAMb  XUMHUYECKYIO
uH(pOpMaIInIo, TOTydyaeMyIo U3 pa3Hbix ucrounukos (CMU, Unatepuet u ap.);

29) cghopmuposannocme VYMeHUtl cobooamo npasuia JKOJIOTMYECKU
IIEJIECO00Pa3HOTO TIOBEJACHUS B OBITY W TPYIOBOH JCATEIBPHOCTH B IIEJSAX
COXPaHEHHUSI CBOETO 370POBbsl U OKPYXKAIOUIEH MPHUPOIHON Cpeabl; OCO3HABATH
OIMACHOCTb BO3/ICHCTBUSI HA )KUBBIE OPTaHU3MbI OMPEICTIEHHBIX BEIIECTB, TOHUMAS
cmbica nokazatens [IJIK (mpegensHo# JOMyCTUMOM KOHIICHTPAIUH ),HOACHAMb HA
puUMepax CrocoObl YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JIEHCTBUS
Ha OpPTaHU3M YEJIOBEKa;

30) cpopmuposannocms ymenuti: cobrodames npasuild NOIb308AHUS XUMUYECKOU
nocyoou u J1abopamopHviM 000pyoosanuem, ooOpaujeHus ¢ eewecmeamu 8
COOMBEeMCMBUY ¢ UHCMPYKYUAMU NO BbINOJIHEHUIO JIAOOPAMOPHBIX XUMUYECKUX
ONbIMOB, IKOJIO2UYECKU 1enecoobpasnoco nogedeHusi 6 Ovbimy u mpyooeoll
0esImenbHOCMU 8 YeAX COXPAHEHUsl C80e20 300P06bsl, OKPYICaroueti NpUpooHol
cpeodbl U O0OCMUdICEHUsI €€ YCMOUYUB020 pA38UMUs, OCO3HABAMb ONACHOCHb
MOKCUYECKO20 OCUCMBUSL HA IHCUBbIE OP2AHUIMbL ONPEOENEHHBIX HEOP2AHUYECKUX
sewecms, nouHumas cmoicn noxkazamena II[JK (npedenvnoti odonycmumot
KOHYeHmpayuu),

31)cpopmuposannocmes  ymMeHUll:  OCYWECmEIsIMb  YEeAeHANPAGIEHHbIIL  NOUCK
XUMUYECKOU UHGopmayuy 8 pasiuiHblX UCMOYHUKAX (HAYYHAs U YYeOHO-HAYYHAS
aumepamypa, CMHU, Unmeprem u 0p.), Kpumuuecku aHaIu3upo8ams XumMuiecKyo
ungopmayuio, nepepadbamvieamev e€ U UCNOIL308AMb 8 COOMBEMCMBUU C
noCmaejieHHoU y4ebHoU 3a0ayell;

32) mist 00y4aronuMxcs ¢ OTrpaHUYCHHBIMH BO3MOYKHOCTSIMH 3J0POBbS: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U

XUMHUUYCCKHUX SIBJICHUM;
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33) s ClIenbIX U CIA0OBUIAIIMX OOYYAIOIIMXCSA: YMCHHE HCIOJIb30BaTh Pelibe(hHO
TOUCUHYIO cucteMy obo3Hauenwuit JI. bpaiins nms 3anucu XxuMudeckux GopMyiI.
PesynbraTthel oOydeHuss Ha 0a30BOM ypOBHE OpPHEHTHPOBAaHbI Ha OOIIYyIO

(GYHKIIMOHATBHYIO TPAMOTHOCTH, MOJY4YeHHE KOMIETEHTHOCTEH MMl MOBCEIHEBHOM

KU3HU M oOmero pa3Butus. Pe3ynbrarbl 00ydeHUss Ha YIUIYOJIEHHOM YpPOBHE

OpDUEHTHUPOBAaHbl  HA  MOJy4eHHME  KOMIETEHTHOCTEH Uil  MOCIJIEIYIOLIEH

poeCCHOHATTEHON ACATEIHHOCTH KaK B paMKax JaHHOMW MPEAMETHOW 00IacTH, TaK U

B CMEXHBIX C HEH 00acTaX.
COAEPKXAHHUE YYEBHOI'O IIPE/IMETA «XUMMUSD»

10 KJIACC «OPTAHUYECKA S XUMMSI» BA3OBbI YPOBEHb

Teopernueckue OCHOBBI OPraHM4YeCcKON XUMUM

[Ipenmer opraHMyecKkOM XMMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B
MOJYyYEHUH HOBBIX BEIIECTB M MAaTEpPUaANoOB. Te€opus CTPOCHUA OPraHUYECKHUX
coenunennii A. M. bytiepoBa, e€ ocHOBHbIC ToJIOKEeHHsI. CTpyKTypHBIE (HOPMYITBI
OpraHUYEeCKuX BelecTB. ['oMomorus, nzoMepusi. XMMHUYECKas CBSI3b B OPraHUYECKHUX
COEIMHEHUAX — OJMHAPHBIC U KPATHBIC CBSI3U.

[IpeacraBnenne o kinaccupuKauu oOpraHuyeckux BemiecTB. Homenkmarypa
OpPraHUYECKUX COCIUHEHUN (CUCTeMaThueckas) U TpUBUAJbHBIE Ha3BaHUSA

BOXHEUILINX MPEJACTABUTEIEH KIACCOB OPraHUYECKUX BEILECTB.

9KCHCpI/IMCHTaJ'IBHBIC MCTOJAbI HM3YYCHHA BCIICCTB W HUX npeBpameHHﬁ:
O3HAKOMJICHUC C O6p&3HaMI/I OpPraHU4CCKUX BCHICCTB M MAaTCpHualaMHd Ha MX OCHOBC;
MOJCIHUPOBAHUC MOJICKYJIT OpPraHu4YCCKUX BCIICCTB, H8.6HIO)I€HI/IC Hn OIIMCaHHUC
ACMOHCTPALIMOHHBIX OIILITOB II0 IIPCBPAIICHHIO OPraHnidCcCKUX BCIICCTB IIpHU

HarpeBaHuM (IUIaBJieHNWEe, OOYTIIMBAHUE U TOPEHNE).

Yraesogopoabl
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psAl. ME€TaH M 3TaH — MPOCTEUINE
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IPEICTaBUTENN AIKAHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA (PEaKMHU 3aMEIICHUS
Y TOPEHUS ), HAX0KJIEHHUE B IPUPOJIE, IOJyUEHHE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUN pAx. OTWIEH U IPONWIEH —
npocTeilliie TNpPeCTaBUTENN alKeHOB: (U3WYECKME M XHMHYECKHE CBOWMCTBA
(peakuuy  TUAPUPOBAHMS, TAJOTEHUPOBAHUS, THUApATallMM, OKHUCIEHUS U
MOJIMMEPHU3ALIIH ), TOITYYEHUE U IPUMEHEHHE.

Anxanuensl. byraguen-1,3 wu wmerwnOyraguen-1,3: cTpoeHue, BaKHEWIIWE
XUMHUYECKHUE CBOWMCTBA (peakuus noaumepuszanuu). llogydeHue CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKHUM psif. ALlETUIIEH —
MPOCTEUILNI IPEICTABUTEIb AJTKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peakiuy TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, TOPEHUs),
IIOJIyY€HHUE U IPUMEHECHHUE.

Apensbl. beHsoit: coctaB, cTpoeHue, GU3NYECKUE U XUMUUECKHE CBOMCTBA (peakiuu

TaJIOTEHUPOBAHUSI M HUTPOBAHMS), IMOJYYEHHWE W TMPUMEHEHHE. TOJyod: COCTasB,

CTPOCHHC, d)I/IBI/I‘-IeCKI/Ie U XMMHUYCCKME CBOMCTBA (DC&KHHI/I TaJIOTCHHUPOBAHUA H

HI/ITDOBEIHI/IH) INOJYYCHHNC U TITPUMCHCHUC. ToxkcHYHOCTD ApCHOB. I'eneTnyeckas CBSA3b

MEXAY YIJIEBOJIOPOAAMH, PUHAJIEKAIINMU K PA3JINYHBIM KJIacCaM.

[IpuponHble UCTOUHUKH YTI€BOAOPOAOB. [IpupoaHblil ra3 u nonyTHble HEPTSIHBIC
razpl. Hedtpr u e€ mpoucxoxaenue. CriocoObl mnepepaboTku HedTH: TMeperoHka,
KPEKHUHT (TepMHUYECKHUH, KaTAIUTUYECKUi ), mupoau3. IIpoaykTel nepepadoTku HedTH,
UX MPUMEHEHNE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN yroiib U MPOIYKTHI €T0
nepepadoTKH.

OKCTepUMEHTAIbHBIE  METOABl M3Y4YEHHS BEHIECTB W WX IPEBpAIICHUIA:
O3HaKOMJIEHHE C 00pa3llaMH IIacTMace, KayudyKoB U pe3uHbl; Koyuiekuuu «Hedte» u
«YTOJbY»; MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB M TaJIOr€HONPOU3BOIHBIX;

MIPOBEICHHE MPAKTHUECKOM PaOOThI: TIOJyUYCHHUE dTUJICHA ¥ NU3yUYCHHUE €TO CBOWCTB.

PacuéTHble 3a1aun
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Breraucnenus mo YPaBHCHHIO XUMHYECKOMN PCaKINHU (MaCCBI, O6T)éMa, KOJIN4YCCTBA
HCXOJHOT'O BCIICCTBA WM IIPOAYKTA PpCaKOHUHU II0 HU3BCCTHBIM MACCC, O6’I)éMy,

KOJIMYCCTBY OJHOI'O U3 NCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

Kucisiopoacoaep:xamue opranmyeckie CoeIMHeHUs

[IpenenbHBIC OTHOATOMHBIE CIIUPTHI. METaHOJ U ATAHOJI: CTPOCHUE, (PU3HUICCKHE U
XUMUYECKUE CBOMCTBA (pEakiuu C aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJAOPOAAMH,
ropeHue), npuMeHeHune. BogopoiHbie CBA3M MeXIy MOJIEKYJIaMUi cIUPTOB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUICHIJIUKOJb U TIUILEPUH: CTPOCHUE, PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBHUE CO MICJIOYHBIMU METAJUIAMH, KaUeCTBEHHAs
peakius Ha MHOTOATOMHBIE CITUPTHI). JeiicTBre Ha opraHu3M yenoBeka.llpumenenue
[JIMIEPUHA U STUJICHTIIUKOIIS.

®deHOo: CTPOEHUE MOJIEKYJIbl, PU3MYECKUE U XUMHUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [lpumenenue deHoma.

Anpaerunpl U KeToHbl. DopMmanbaeruj, aleTalibAerul; CTpoeHue, GU3nYecKue u
XUMUYECKUE CBONCTBA (pEaKIMM OKHUCICHHUS U BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaKkiMu), MOJIy4eHUE U PUMEHEHHUE.

AneToH: cTpoeHue, hu3nyecke U XUMHUYECKHE CBOMCTBA (PEAKIIMU OKUCIICHUS U

BOCCTaHOBHeHI/IH), IIOJYYCHHMC M IIPUMCHCHHMC.

OnHOOCHOBHBIE Tpe/eabHble KapOOHOBBIE KHCIOTh. MypaBbUHAs U YKCyCHas
KHUCJIOTBI: CTpoeHHe, GU3UYECKHEe W XMMHYECKHUE CBOMCTBa (CBOMCTBa, OOIIME IS
KJIacca KUCJIOT, Peakius dTepudrKaIim), mojaydeHue u npuMenenne. CTeapruHOBas U
OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCJIOT. Mblia Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

Crnosxxnpie 3(pUpbl KaKk TPOU3BOJIHBIE KapOOHOBBIX KUCIOT. [ MIAPOIU3 CIOXKHBIX
a¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupoB. buosgoruueckas posb )KUPOB.

VYrneBonbl: coctaB, KinaccUpUKAIKS YTIIIEBOJOB (MOHO-, U- M TIOJMCAXAPHIbBI).
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['moko3a — mpOCTEUIUT MOHOCaXapua: OCOOCHHOCTH CTPOSHHUS MOJICKYJIBI,
duznueckne U XMMUYECKHE CBOMCTBa (B3ammoaeiicTBue ¢ rumapokcugom memu(ll),
OKHCJICHHME aMMHUAYHBIM pacTBopoM okcuja cepedpa(l), BocctaHoBiIeHHNE, OpOKEHUE
TJIFOKO3b1 ), HAXOXKIEHUE B IPUPOJIC, TPUMEHEHHUE, OMoJIoTHYecKast posib. DOTOCUHTES.
®dpyKTO3a KaK U30MEp TITFOKO3BI.

Caxapo3a — NpCACTaBUTCIIb ANCAXAPUAOB, THAPOJAN3, HAXOXJICHHNUEC B MIPUPOAC U

IIpUMEHEHHE.

Kpaxman u uemmono3a kKak OpupojaHble ToauMephl. CTpoeHHE Kpaxmaia |
nemnono3bl.  dusnueckue ©W - XMMHYECKHME CBOWCTBA Kpaxmana (THApOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCnepUMEHTAIbHBIE METO bl U3YUCHUS BEIIECTB U UX MPEBPAIICHUN: POBEICHUE,
HaOJIOJICHUE U ONUCAaHHWE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KAueCTBCHHBIC PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIIEHHE HTaHOJA OKCHIOM
Menu(Il)), MHOTOATOMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TIUIIEPUHA C THAPOKCHUIOM
meau(1l)), anpneruaoB (OKHCIIEHHE aMMHA4HbIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuom meau(Il), B3auMoaericTBue kpaxmaja ¢ HOJA0M);

MPOBEICHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3a1aun
Brerancnenns 1mo ypaBHEHHIO XHUMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIHMH IO H3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OJHOI'O M3 NCXOAHBIX BECIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A30Tcoep:Kalue OpraHnyeckne coeuHeHus

AmuHpl. MeTnnaMiUH M aHUWJIWH: COoCTaB, CTPOCHHC, d)I/I3I/I‘leCKI/Ie H XUMHWYCCKHEC

cBOMCTBA (TOpEHHE, B3AUMOJICHCTBUE C BOJIOW U KUCIOTAMM ).

AMMHOKHCIIOTBI Kak aM@OTepHble OpPraHMYecKHe coequHeHus. DPuznueckue U
XUMUYECKUE CBOMCTBA AMMHOKHUCIOT (Ha npuMmepe IiuuHa). buosnorudeckoe

3HAa4YCHHUEC aMHMHOKHUCIIOT. HGHTI/I,[[BI.

42



benkm kak mnOpuUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT M TPETHUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBONCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaKkLuy Ha OCJIKU.

DKCnepUMEHTAIbHBIE METO/IbI M3YUYEHHMS BEILIECTB U UX ITPEBPAILICHHIA: HAOIIOICHHE
U OIKCAaHHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OEJIKOB MPU HAarpeBaHUM,

IBCTHBIC pCAKITNHN OCIIKOB.

BbicokomolieKyJIsIpHbIe COeIUHEHUS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJEKYJSIpHas
Macca. OCHOBHbIE METOJbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COECIMHEHUA —
MIOJIMMEPHU3ALUS U MOJUKOHEHC AL

[InacTMaccel (HOJII/IBTI/IJIGH, ITOJHUITPOITMIICH, ITOJIMBUHHWJIXJIOPHI, HOJ'II/ICTI/IDOJI).

HaTtypaipHBI M CHHTETHYECKHE Kavuyku (OyTaaWEHOBBIH, XJIOPOOPEHOBBLIA U

H30HD€HOBBIﬁ). BoJiokHa: HaTypajabHbBIE (XJIOHOK, mcpCTh, IHéJIK), HCKYCCTBCHHBIC

(arreraTHOE BOJIOKHO, BUCK03a), CMHTETHYECKHE (KAIIPOH U JIABCAH).

OKCIIEpUMEHTAIbHBIE  METOABl HW3YYEHHs BEIIECTB M MX IPEBPAILLCHUI:
O3HAaKOMJIEHHE C 00pa3uaMu NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanu3zanust MeXnpeaMETHBIX CBSI3€M MpPHU U3yYEHUU OpraHnyeckorl xumuu B 10
KJIacCe OCYILIECTBIISIETCA Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHSITUWA, TaK W TOHSATUM, SBJISIONIMXCA CUCTEMHBIMHU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOI'0 LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TTOHSTHUS: SIBJICHUE, HAYYHBIN (haKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CUHTE3, KJIacCCU(PUKALIUSL, TIEPUOANYHOCTD, HAOIIOACHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOAEIUPOBAHUE.

®dusuka: Marepus, YHEPrusi, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPreTUUCCKUI
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YpOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (DHU3HUECKHE
BEJIMYMHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorusi: knetka, opram3M, Owochepa, OOMEH BEIIECTB B OpraHU3ME,
dboTOoCHHTE3, OWOJIOTMYECKH aKTHBHBIC BemiecTBa (OCTKH, YIJIEBOIBI, KHUPHI,
(dhepMeHTHI).

['eorpadusi: mMuHEpasbl, TOPHBIE TOPOIBI, TOJE3HBIE WCKOMAeMble, TOILIUBO,
PECYpCHI.

TexHonOTHsA: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBLHOTO MUTAHUS, MOIOIIHE
CpelncTBa, JIGKQPCTBEHHBIE HM KOCMETHYECKHE TMperapaThl, MaTepuaabl W3

HUCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUSI» YTIAYBJIEHHBIA YPOBEHD

TeopeaneCKne OCHOBBI opraaneCKoﬁ XUMHHU

[IpeamMeT W 3HaUYE€HHE OPraHUYECKOW XHMMHH, MPEICTABIECHUE O MHOI000pa3uu

OPTraHUYECKUX COCAUHECHUMU.

DJEKTPOHHOE CTPOEHUE aTOMa YIJepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUSI.
BanenTHpie BO3MOXHOCTH aroMa yriepoaa. XHMHUYECKas CBsI3b B OPraHUYECKUX
COoeMHEeHMsIX. Tumbl TMOpUAM3AaLMKM aTOMHBIX OpOMTanel yriepoaa. MexaHu3mbl
0o0pa30oBaHMsI KOBAJEHTHOW CBsA3M (OOMEHHBIH W JIOHOPHO-aKLENTOPHBINA). THIIbI
MEepPEKPhIBAaHUSI ATOMHBIX OpOuTaneit; 6- u n-cBs3u. OMHapHAs, IBOWHAS U TPOMHAS
cBsa3b. CriocoObl pa3pbiBa CBSI3€M B MOJIEKYJIaX OpraHUYecKux BemlectB. [loHsTHe
0 CBOOOTHOM pajiuKae, Hykieopuse u dJIeKTpoduiie.

Teopusi cTtpoeHust opranndeckux coenuHennii A. M. ByTiiepoBa u coBpeMEHHbIE
MIPEACTABIECHHUS] O CTPYKTYypE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHSI OPraHMYECKUX
coenuHeHnd. MouekynsipHble U CTPYKTypHbIe (opmyibl. CTpyKTypHBIE (DOPMYIIBI
pa3IMYHBIX BUJIOB: Pa3BEPHYTAs, COKpALLEHHAs, CKEJIETHAs.

N3omepus. Buabl nzomepun: CTpyKTypHas, IpOCTPAHCTBEHHAS.
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OnexTpoHHbIe 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUHN (MHIYKTHUBHBIN
U ME30MEepHBIN 3 PeKTsI).

[IpeacraBinenne o kiaccuUKAMU  OpraHMYEecKUX  BemiecTB.  [loHsTHe
o (pynkimonaneHo# rpynmne. ['omosnorus. 'omonorudeckue psnpl. CuctemaTudeckas
HOMeHKkJIaTypa opranudeckux coeauHennii (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJICTIbHBIX MPEICTABUTEIICH.

OcobenHoct W KiIaccuPuKanusg OpraHMYecKuX peakiuil. OKUCTUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCIEpUMEHTANIbHBIE METOJIBl M3Y4YEHUs BEIIECTB M HMX [PEBPAILCHUI:
O3HAKOMJIEHUE C 00pa3laMyd OpraHUYEeCKUX BEIIECTB M MaTepuajaMy Ha MX OCHOBE;
ONBITHl IO MPEBPAIICHUI0 OPraHMYECKUX BEUIECTB MpPU HarpeBaHuM (IUIaBJICHHE,
oOyriauBaHUE M TOPEHHUE); KOHCTPYMPOBAHHE MOJEICH MOJEKYJl OpraHMYeCKHUX
BELLECTB.

YrueBoaopoasl

Ankanbl. ['omosorvuueckuii psij ajnkaHOB, oOmiasi ¢opmylia, HOMEHKIATypa H
3
u3oMepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, Sp -

ruOpuu3aiys aTOMHBIX OopOuTaliel yriepoja, 6-cBia3b. Kondopmepsl. dusnueckue

CBOIICTBA AJIKAHOB.
XUMHAYECKHE CBOMCTBAa AJIKAHOB: pEAKIMU  3aMEIICHUs, HW30MEpU3alINH,

JNETUIPUPOBAHUS, LUKIU3ALMNA, MUPOJIN3A, KPEKHMHra, ropeHus. llpencraBieHue o

MEXaHM3ME PEAKIUM pagUKaIbHOIO 3aMEIICHUS.

Haxoxnaenue B mpupoae. CriocoObl MOTy4eHHs U MPUMEHEHHUE aJIKaHOB.
[uxnoankanel. OOmas dopmyna, HoMeHKIaTypa U u3zomepus. OcoOeHHOCTH
CTPOCHHSI M XMMHUYECKUX CBOMCTB MasbIX (LIMKJIONPOINAH, HUKIOOYyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UUKJIOTeKCaH) IMUKIoankaHOB. CrocoObl MOJy4YeHUs U MpPUMEHEHUE
UKJI0ATKAHOB.
Anxenbl. ['oMonoruyeckuit psajx ankeHoB, oOmias Qopmyia, HOMEHKJIATypa.

2
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEeHOB, SP THOpUIM3AIIS
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aTOMHBIX OpOUTaNIel yraeponaa, 6- U n-CBs3u. CTPYKTypHasi U TeoMeTpuuecKkast (I1uc-

T[}&HC-! HU30MCpus. du3nYeCcKue CBOMCTBA aJIKEHOB.

XHUMHUYECKHE CBOMCTBA: pe€aKuunn NpUCOCINHCHNUA, 3aMCIICHUA B O-IIOJIOKCHUC IIPU

I[BOﬁHOfI CBA3H, IIOJIMMCPpHU3allM W OKHCJICHHUA. [IpeacraBicHUE O MEXAHU3ME

PCAKIINN 3JI€KTDOd)I/IJIBHOFO IIPUCOCANHCHMSI. HpaBI/IJ'IO MapKOBHI/IKOBa.

KauecTBeHHbBIE peaku Ha JTBOMHYIO CBS3b.
CnocoObI MoTydYeHHs U MPUMEHEHNE aJIKEHOB.
Ankanuensl. Kiaccudukanus ankaaueHoB (CONPsDKEHHBIC, HW30JUPOBAHHEIE,

KVMVJII/IDOBaHHI)IG). OcobeHHOCTH QJICKTPOHHOI'O CTPOCHUA U XHMMHUYCCKHUX CBOMCTB

CONPSKEHHBIX AUEHOB, 1,2- m 1,4npucoennnenue. [lonumepunsanus conpsiKEHHBIX

JAUCHOB. CriocoOBI IMOJIYUYCHUA U IIPUMCHCHHUC aJIKaIMCHOB.

Ankunbl. ['omosiormdeckuil psjx aiakuHOB, oOmias (opmyia, HOMEHKJIATypa U
U30MEpUs. DJEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJ AJIKHWHOB, Sp-
ruOpuan3alns aTOMHBIX opOuTaneit yriepoaa. @Pu3nueckue CBOMCTBA aTKUHOB.

XUMHYECKHUE CBOMCTBA: PEAKIIMU MPUCOCANHEHHUS, TUMEPU3ALIUN U TPUMEPHU3ALINH,
OKHUCJIeHUA. KHCITOTHBIE CBOMCTBA AJIKWHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHBIE pEaKIIMM HA TPOMHYIO CBA3b.

CriocoObl oNyYeHUs ¥ MPUMEHEHHE aJTKUHOB.

Apomatuueckue yriaeBoJopoJibl (apeHbl). ['omonorudeckuil psig apeHoB, oOIIas
dbopmysa, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE

MOJICKYJIbI OeH30:1a. HDaBI/IHO ApOMaTH4YHOCTH, IIPUMCDPBI APpOMATHYICCKHUX

coenuHenun. Gusznueckue CBOWCTBA APEHOB.

XUMHYECKHE CBOMCTBA O€H301a M €ro TI'OMOJIOI'OB: pPC€akuun 3aMCIICHHAB
OEH30JILHOM KOJIbLOC MW YIJICBOAOPOJHOM paJuKalIC, pCaKOunu MIPpHUCOCIUHCHUA,

OKHCJICHHME TOMOJIOrOB O€H30:a. I[IpencTaBieHUe O  MEXaHM3ME  PEaKIUi

anekTpoduibHOrO 3amemieHus. [lpeacraBienne 00 OpPUEHTUPYIOIIEM JIEHCTBUH

3aMecTuTelled B OEH30JbHOM KOJIbLIE Ha NpPUMEPE aIKWIBHBIX PaTUKAJIOB,

KapOOKCUIILHOM, TUIPOKCUIILHOM, aMUHO- U HUTPOTPYIITIBI, aTOMOB T'aJIOTEHOB.
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Oco0eHHOCTH XUMHYECKUX CBOMCTB cTupoda. [lonumepusanus ctupona.

CnocoObl oJy4eHUs U MPUMEHEHNE apOMAaTUYECKUX YTIIE€BOJOPOIOB.

[Tpupoansiii ra3. IlomytHeie HedTsHBIE Tra3el. HedTh u €€ mnpoucxoxaeHue.
KameHnHblif yroib 1 IpOyKThI €ro NepepadoTKH.

Cmocobpl  mepepaboTku  HedTH:  TEpPEeroHKa, KPEeKWUHT  (TEPMHUYECKUH,
KaTaluTUYeCKuil), pudopMunr, nupoius. [IpoaykTsl mnepepaboTKu HePTH, HX
IPUMEHEHUE B IPOMBIIIICHHOCTH U B OBITY.

I'eneTrueckas CBSI3b MEXY pa3IMUHBIMU KJIaCCaMU YTJIEBOIOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TAJIOrEHIPOU3BOJHBIX  YIJIEBOAOPOJOB. Peakuuun

3aMCIICHUA raJJorcHa Ha THAPOKCOI'PVIIILY, HUTPOI'PVIIILY, NUAaHOTI'PVYIIITY,

AMMHOT'PVIIITY. I[CﬁCTBHG Ha TaJIOI'CHIIPOU3BOAHBIC BOJHOI'O U CIIMPTOBOI'O paCTBOpa

ménoun. B3aumMonelcTBrUe IUrajJoreHajJKaHOB ¢ MarHueM W IUHKOM. lloHATHE O

MCTAJLJIOOPTaHNYCCKUX COCIHUHCHUAX. Hcnonn3oBaHue raJJOrcHIIpONU3BOJHBIX

yIIEBOAOPO/IOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DOKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAIICHHI:: U3yUCHHUE
(M3UYECKUX CBOWCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEaKIIUN
YTJICBOJIOPOJIOB PA3IMYHBIX KJIACCOB (0OeciBeYrMBaHKEe OPOMHOMN WJIM MOJHOM BOJIBI,
pacTBOpa TepMaHTaHaTa Kajius, B3aUMOJCIHCTBHE aleTWIeHa C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHaApYKEHHE yTiepoaa U BOJIOPOJia
B OpraHUYECKHX BEIECTBAX; IMOJyYCHHE OTHIIEHAa W W3Y4YEHUE €ro CBOMCTB;
o3HakoMJieHHe ¢ Kosurekiusamu «Hedte» m «VYromwsy, ¢ obOpasmamu macTmacc,
Kay4yKOB u PE3WHBL; MOJCITUPOBAHUE MOJICKYJT YTJIEBOAOPOIOBU
raJIOTCHIPOU3BOIHBIX YTIIEBOOPOIOB.
Kucaopoaconep:kaiue opranndeckue coeTnHeHnst

[IpenenbHBle O0qHOATOMHBIE CrTUPTHI. CTpOeHHE MOJIEKY I (Ha MpUMepe METaHoJja
u oraHona). ['omonormyeckuii psn, obmas dopmysna, U30MEpusi, HOMEHKIATypau
knaccudukanus. Du3HUecKHe CBOWCTBA TNPENCTbHBIX OJHOATOMHBIX CITUPTOB.
Bomopoanbie cBsI3u MEXAy MOJICKYJIAMH CITHPTOB.
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XUMHYECKHE CBOWCTBA: PEAKIHMM 3aMENICHUs, JACTHAPATAWHA, OKHUCJICHUS,

BBaHMOHCﬁCTBHC C OPraHM4YC€CKUMHU U HCOPraHM4ICCKUMHU KHUCJIOTaMMU. HDCI[CT&BJ'I@HI/IC

0 MEXAaHHU3ME PEaAKIUMI HVKHeOd)I/IJIBHOFO 3aMCIIICHMA. KauecTBeHnHas peaknusg Ha

OJTHOATOMHBIE CIUPTHI. JlecTBUE A3TaHONA M METaHOJa Ha OpPraHHW3M YEeJOBEKa.
CnocoObl OJIy4eHHS U IPUMEHEHHE OJHOATOMHBIX CITUPTOB.

IIpocteie 3¢upbl, HOMEHKIaTypa u u3oMmepuss. OCOOEHHOCTH (PU3NUECKUXU
XUMUYECKHX CBOHCTB.

MHoroatroMHbie CIUPTBl — OSTWICHIVIMKOAb M TAUIEpuH. DOH3NYECKUeH
XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEUICHMs], B3aUMOJICUCTBUE C OpraHMYEeCKUMUU

HCOPraHN4CCKUMHU KHUCJIOTAMH, KAYCCTBCHHAA pCaKIIA Ha MHOI'OAaTOMHBIC CIIMPTHI.

JleiictBue Ha opraHu3M dyenoBeka. (CrnocoObl TMONy4YeHHUS U [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@®enon. CrpoeHne  MOJIEKYNBI, B3aMMHOE  BIHSHUE  TUAPOKCOTPYIIIBIN
OeHszonpHOro sapa. dusmueckue cBoicTBa (eHona. OCoOEHHOCTH XHMHMUYECKUX
cBoicTB (enona. KauectBennnlie peakiuu Ha ¢enost. Tokcuunocts denona. Crocoosb
MOJIy4eHUs U pUuMeHeHue gpeHosa. @eHonpopmanbaeruaHas cMoJIa.

KapOoHuiabHbIE COCAMHEHUS — albJETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOW TIpynibl. ['oMojiornyeckre psAabl albJIEeTHAOB M KETOHOB, 00IIas
dbopmyna, wuzoMepuss M HOMEHkJIaTypa. Dusnueckue CBOMCTBA alibJIETUI0BU
KETOHOB.

XVWMHYECKHE CBOWMCTBA albJETUAOB M KETOHOB: PEAKUUU MPHUCOCTUHEHUS.

HDCI[CT&BJICHI/IG O MCXaHU3MC DeaKHI/Iﬁ HVKJ'IGOd)I/IJ'II)HOFO IIPUCOCANHCHMHS.

OxuclieHne abIeTUA0B, KaU€CTBEHHBIE PEAKIINH Ha aliberuIbl. CTIOCOOBI TOTyUCHHUS
Y IPUMEHEHUE AJIBJETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepusi U HoMeHKiIatypa. OuU3nuecKkrue CBOMCTBA
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY

MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.
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XVMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaKIUs STEpPUPUKALMH, PEAKIIUU
C YYaCTHEM YTJIEBOJOPOIHOIO pauKaia.
Oco0eHHOCTH CBOMCTB MypPaBbUHOM KHCIIOTHI.

ITonsatue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOXHBIX BCI)I/Ian, AHTHUApHUAAX,

TaJJOIrCHAHIuapuaax, aMmuaax, HUTpHUJiax.

MHuoroo0pa3ue KapOOHOBBIX KHCIOT. OCOOEHHOCTHM CBOWMCTB HEMpPeaesbHbIX
1 aQpOMaTHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBurenu BrICIINX KapOOHOBBIX KHCIIOT: CTE€APUHOBAS, TATbMUTHHOBAS,

OJICMHOBAA, JJMHOJICBAsA, JUHOJCHOBAA KHMCJIOTHI. Crroco0n1 IMOJYUYCHUA U IIPUMCHCHHUC

KapOOHOBBIX KUCJIOT.

Cnoxuele a¢upsl. ['omonornueckuid  psan, odbmas  Qopmyia, U30MEPUU
HOMEHKIaTypa. Du3nyeckue U XUMUYECKHE CBOMCTBA: THAPOIU3 B KHUCIOHHU
IIEJIOYHOM Cpelie.

XKupel. Ctpoenue, (usnyeckne M XHMHUYECKHE CBOICTBA KHUPOB: THIPOJU3 B
KHCJION W 1enoyHoi cpene. OCOOEHHOCTH CBOWCTB JKMPOB, COJAEPKAIIMX OCTaTKU
HEIPEAEIIbHBIX JKUPHBIX KUCIIOT. JKUpbI B IPUPOJE.

MpbuT4 KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT, WX Motoiiee jaeictBue. [loHsarue

0 cuHTeTHYecKkmnx Mornmx cpeacreax (CMQC).

OO111as1 XapaKTEepUCTHKA YTJIEBOIOB.
Knaccudukanusa  yrineBogoB  (MOHO-, JOuU- M TOJIACAXapHJBbI).

MoHocaxapuabl: TII0K03a, GPYyKTO3a, ragaKkTo3a, pudo3a, 1e30K- cuprdo3a.

DU3NYECKUe CBOMCTBA U HaxoxaeHue B npupoae. DOTOCUHTES.

Onrtuueckas H30MECpH. KOHB‘I&TO-H@HH&H TAYTOMCPHA Ha TIpUMEPE MOJICKYJbI

TJIFOKO3bI, IPOSKIIMM Xeyopca, o, B -daHOMCPHI I''TIOKO3bI.

XVMMHUUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIMU C YYaCTHEM CIUPTOBBIX U aJIbJIETUAHON
IpyII, CIUPTOBOE U MOJIOYHOKHCIIOE OpokeHue. [I[pumenenue ritoko3sl, e€ 3HaueHue
B KU3HEIEATEIbHOCTH OPraHU3Ma.

I[PIC&X&pI/IJIBII caxapo3a, MaJlbTO3a MW  JIAKTO34. BoccranaBpiauBaromme u
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HEBOCCTAaHABIUBAIOIINE JAucaxapuibl. ['uaponus aucaxapugoB. HaxoxneHues
MIPUPOJIC U PUMEHEHUE.

[Tonucaxapuapl: Kpaxmal, TJIMKOT€H U 1eiunoio3a. CTpoeHHe MaKpOMOJIEKYJ
Kpaxmaja, IIIMKOTeHa U LeJUT0a03bl. Du3nueckue CBOMCTBA KpaxMalia U UEUIFOJIO3bI.
XVMMHUYECKHE CBOMCTBA Kpaxmaia: TUAPOJIN3, KAYECTBEHHAs pEaKlus C HOJOM.
XVWMHYECKHE CBOWMCTBA IEJUIIONO3BI: THAPOIU3, MOMydyeHUE 3(PHUPOB IIEIITIONO3HI.
[TonsTre 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAIbHBIE METOAbl MW3YYEHHsS BEHIECTB W UX MPEBpaIICHUMN:
PacTBOPUMOCTh PA3JIMUHBIX CIUPTOB B BOJIC, B3aUMOJIEHCTBUE 3TAHOJIA C HATPHUEM,
OKHCJIEHME OJTWUJIOBOIO CIHUpPTA B  QIBACTHI HAa  PACKUIEHHOM  MEIHOH
MIPOBOJIOKE;OKUCIIEHHE JTHJIIOBOTO CHUPTA JUXPOMATOM Kaius  (BO3MOYKHO
UCIIOJIb30BAaHUE BUJCOMATEPUATIOB); KAYECTBEHHBIE PEAKIMU Ha albJIerujabl (C
ruapokcusiom auammuHcepeopa(l) u ruapoxcugom meau(Il)); peakuus rounepuna c
ruapokcuiom Meau(ll); xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBopa IIOKo3bl ¢ ruapokcugom Menu(Il); B3ammoneiicTBue
KpaxMalla ¢ HOJOM; PEUIEHHWE SKCIEPUMEHTAIbHBIX 3a4ad 1mo temam «CHHupThl U

denonb». «Kap6oHOBBIEKUCIOTHI. ClI0KHBIE (DUPB.

A3oTcoaepixaliye OpraHu4ecKue CoeAuHeHUs

AMUHBI — OpraHu4yeckue IMpOU3BOJAHbIE aMMuaka. Kiaccudukanuss amMHHOB:
anuQpaTUYeCKue U apoOMaTUYECKHE; IEPBUYHbIC, BTOPUYHBIE U TpeTuuHble. CTpoeHue
MOJIEKyJ, oOmias Qopmyia, W30Mepus, HOMEHKIaTypa U (PU3WYECKHe CBOWCTBA.
XUMHUYECKOe  CBOWCTBa  alu(aTUUYECKUX  aMUHOB:  OCHOBHBbIE  CBOWCTBA,
ANKWINPOBAHKE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KHCIOTON. Conn
AIKUIIAMMOHMUS.

AHWINH — TpPEACTAaBUTENb aMUHOB apOMaTHYECKOro psaa. CTpoeHHe aHWIMHA.
B3aumHoe BiusiHUE TPyl aTOMOB B MOJIeKyse aHWInHA. OCOOEHHOCTH XUMUYECKUX
CBONCTB aHWIMHA. KauecTBEHHbIE pEaKIIMN HA AaHUJIUH.

CriocoObI MOJIYUCHUS U IPUMCHCHHC aJ'II/I(l)aTI/IquKI/IX AMHHOB. HOJ’Iy‘IeHI/IC aHUWJINHAa
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U3 HUTPOOEH30J1a.
AmvuHokuciotel. Homenknatypa u wuzomepusd. OTAeNbHbIE NPEICTABUTENN O

AMHMHOKHMCJIOT. TJIMIIMH, QaJIaHHH, d)GHI/IJIaJIaHHH, CCPHH, TUVIYTaMHWHOBAA KHCJIOTA,

JIU3HUH, IHMCTCHH. OnTrueckast HN30MCpHUA  aMHHOKHCJIOT. D-u  L-aMHHOKHCIOTBHI.

dusnyeckre CBONWCTBA AMHHOKHCIIOT. XHMMHUUYECKHE CBOWCTBA AMHHOKHCIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCTUHECHUM, peaKIlus MOJIMKOHACHC AN, 00pa30BaHKe
MENTUIHOW CBsI3U. buonornueckoe 3HauyeHUWE aMUHOKHUCIOT. CHHTE3 W THUIPOJIU3

IICTITUIOB.

benku kak npupoaHsie noJuMepsl. [lepBryHas, BTOpuyHas W TPETUYHAS CTPYKTYpa
0enkoB. XMMHYECKHE CBOMCTBA OEIKOB: THAPOJIM3, JIEHATypalMs, KaueCTBEHHbBIC
peakIuu Ha OeKH.

[lonsiTHE 00 4A30TCOACPIKAIITNX I'CTCPOLHUKINICCKUX COCAMHCHUX.

HI/IDI/IMI/II[I/IHOBBIG U NOYPHUHOBBIC OCHOBAHUA. HVKHeI/IHOBBIC KHMCJIOTBI. COCTAaB,

CTPOCHUEC U OuoJiornyeckas POJIb.

OKCNEepUMEHTAIbHbBIE METOABl M3Y4YEHHUS BEIIECTB M WX MPEBpallCHMIA:
pacTBOpeHHe OCIKOB B BOJIE;, JeHATypalds OCIKOB NpPH HarpeBaHUM, IIBETHBIC
peakIuy Ha OeJIKU; pellIeHHE YKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMaM
«A3oTcoaepkale OpraHM4ecKue coeauHeHus» u «Pacmo3HaBaHME OpPraHUYECKUX
COCIMHEHUIN.

BrbicokomosiekyIsipHbIe COeIMHEHUS

OCHOBHBIC TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEAHSIS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM —

[HoJIMMCpu3alnuda MW IIOJUKOHIACHCAIIMA. HDGI[CTaBJ'ICHI/Ie O CTCPCOPLTYIAPHOCTHH

HaHMOHeKVHﬂDHOfI CTPYKTYPEC IMOJIMMECPOB, 3aBUCUMOCTD CBOMCTB IMOJMMEPOB OT HMX

MOJICKVJIIPHOI'O M HAAMOJICKYJISAPHOT'O CTPOCHMU .

[Tonumepubie  matepuanibl.  [lmactmacchl  (MONMMATWICH,  MOJIUNPOIUJIEH,

IMOJIMBUHUJIXJIOPU/, IMOJIMCTHUPOII, MOJMMCTHUIIMETAKPHJIAT, HOHI/IKap6OHaTBI,
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nojaudTUIEHTepedTanar). Y Tuiansanus 1 nepepaboTKa IJIacTUKA.

DnacToMepbl: HaTypaJIbHbI KaydyK, CAHTETUYECKHE KaydykH (OyTaqueHOBBI,
XJIOPOIPEHOBBIN, U30IPEHOBBIN) U CHJIMKOHBL. Pe3nHa.

BonokHa: HatypajibHblE (XJIONOK, IIEPCTh, HIENK), MCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[ToauMephl CICMAILHOIO HA3HAYCHHUS (Ted)JIOH, KCBJIAP, SJICKTPOIIPOBOIAIIC

IIOJIMMCPHI, 6HOD33HaraeMBIe HOJ'II/IMCDBI).

OKCIEPUMEHTAIBHBIE METOJbl H3Y4Y€HUs BELWIECTB M UX IPEBpaLICHUIL:
O3HaKoOMJIeHHE ¢ oOpa3lamMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB; PELICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHHe M1acTMacC
Y BOJIOKOH.

PacuérHble 3a1a4u

Haxoxnenne MonekyasipHON (OpMyIibl OpraHMUECKOr0 COEIMHEHUS 110 MAaCCOBBIM
JOJISIM AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HaXOXKICHHE MOJEKYJIIpHOU (opMyIbl
OpraHUYeCcKOro COEUHEHUS M0 Macce (00bEMY) MPOAYKTOB CrOPAHUS; IO KOJTUYECTBY
BemiecTBa (Macce, 0O0OBEMY) TIPOIYKTOB peaKIMd W/WIW HMCXOJIHBIX BEIIECTB;
YCTaHOBJICHHE CTPYKTYPHOU (HhOpPMYJIbl OpraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CHOCOOOB TOJYYEHHs; ONpENENICHUE JI0JIM BBIXOJA
IIPOAYKTA PEAKLIMU OT TEOPETUYECKU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBA3H

Peanmzannst MeXNpeaIMETHBIX CBS3€M IIPU HM3YYEHUH OPraHUYECKOM XHUMHH
B 10 kjacce ocymiecTBISIETCS Yepe3 HCMHOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-
HAyYHbIX MOHATHI, TaK U MMOHSATUH, IPUHSITHIX B OTEIBHBIX MIPEAMETaX €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAy4YHBIH (AKT, TUIOTE3a,
Teopus, 3aKOH, AaHalIMu3, CHUHTE3, Kiaccudukanus, HAOIIOJEHNE, HU3MEpPEHHE,
DKCIIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

@dusukKa: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUUECKUN
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YpOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBa, (PU3HUYCCKUE
BEJIMYUHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPIHSI, Macca.

buonorusi:  kieTka, opraHu3M, JKocHCTeMa, Ouocdepa, MeTadOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(PHBIA W TeTEPOTPOPHBIA THI MHTAHHS, OpOKCHHE,
dhoTocuHTe3, IbIXaHue, OCIKHU, YTIEBO/IbI, JKUPbI, HYKJIEHHOBBIC KUCIOTHI, (DEPMEHTHI.

FGOI‘pa(I)I/IH: ITOJIC3HBIC UCKOITACMBIC, TOIIJIIMBO.

TexHonorus: IMUIICBBIC IIPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O IIMTAHHA, MOIOIIUC

cpcacTBa, MaTCprajIbl U3 NCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KITACC «OBIIASA N HEOPTAHUYECKAS XUMU S
BA30BbIil YPOBEHb
Teoperuyeckue OCHOBbI XMMHHU

XUMHUYECKHUH 3JeMeHT. ATOM. SIIpo aToma, M30TOMNBL. DIEKTPOHHAs 000JI0YKa.
DHEpreTHYecKhue ypOBHHU, IOAYPOBHHU. ATOMHBIC OpOMTaNd, S-, P-, d-3JIEMEHTHI.
OcobeHHOCTH pachpeefieHus JJICKTPOHOB IO OpOHUTAIsIM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTYpaIIHs aTOMOB.

[Tepnonnueckui 3akoH u [lepuoanyeckas cucreMa XxuMuU4yeckux nementoB /. 1.
MengeneeBa. CBa3p nOepuogUYECKOro 3akoHa U llepuoguueckol cHCTEMBI
xumuueckux ssemeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XHUMHUYECKHX JJIEMEHTOB W
00pa3yeMbIX UMU MPOCTHIX U CI0XKHBIX BEIIECTB MO TPyMIaM U NepruogaM. 3HaueHue
MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BeliecTBa. XUMUYECKas CBsI3b. BBl XUMUYECKON CBSI3U (KOBaJICHTHAS
HETOoJIsipHAsE W TOJIsipHAas, WOHHAs, MeTauimdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHON XUMUYECKOM CBSI3U (OOMEHHBIN U TOHOPHO-AKIENTOPHEIN). Bogopoanas
CBs3b. BaneHTHOCTh. JNEeKTPOOTpUUATEIbHOCTh. C(CTeneHb OKuciaeHus. HoHsr:
KaTUOHBI 1 AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IMOCTOSHCTBA
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CoCTaBa BCHICCTBA. Tumnsl KPpUCTATININICCKUX pCIIIéTOK. 3aBUCHUMOCTL CBOMCTBA
BCIICCTB OT THUIIA KpHCT&JIJIH‘-IGCKOfI peHIéTKI/I.
[lonsitue o AJUCIICPCHBIX CHCTCMaX. HctuHnabIE U KOJUIOWIHBIC PAaCTBOPHLI.

Maccosas A0JI1 BEIICCTBA B paCTBOPC.

Knaccudukanus HeopraHmueckux coeauHeHuid. HoMmeHkiaTypa HEOpraHWYeCcKuX
BelleCTB. ['eHeTnyeckas CBSA3b HEOPraHWMYECKHMX BEIIECTB, IPUHAISKAIUX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peakuus. Kiaccudukanysa XUMUYECKUX peakluii B HEOPraHUYECKOU 1
OpraHMYeCKOM XMMHH. 3aKOH COXPAaHEHUS MAacChl BEIIECTB; 3aKOH COXPAHEHUS U
IIPEBPALLCHHS SHEPTUH IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (akTopoB. OOpaTuMble
peaknuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIUAIOLNIME HA COCTOSHHUE
xuMudeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccounanus. CunpHble U cnadble anekTpoiauTsl. Cpena
BOJHBIX pACTBOPOB BELIECTB: KHCIAs, HEUTpanbHas, IIenodHas. lloHATHE O

BOJIOpPOJIHOM mokazarene (pH) pactBopa. Peaknmm wmonHOro oOMena. [maposnms

HEOPraHMYCCKUX U OPraHMYCCKHUX BCILICCTB.

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC peaKuum. ITonsarue 06 DJICKTPOJIN3CPACITIIIABOB

U pacTBOPOB cosier. [ [puMeHeHne dJIeKTpoIn3a.

OKCIIEpUMEHTANbHBIE METOABl M3YYEHUs BEIIECTB W MX IPEBPALLICHUIA:
neMoHcTpanus Taommn «llepuomnyueckas cucTeMa XHMHYECKHUX djaeMeHtoB /J[.U.
MenzeneeBa»; H3ydyeHUE MOJENEH KPUCTAIMYECKUX pPEIIETOK; HaOMI0JeHHe U
OMKCaHUe JAEMOHCTPALIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (PA3OXKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUMU KAaTaJIM3aTOPa, ONPEAEICHNUE CPEbl pACTBOPOB BELIECTB C
MOMOIILbIO YHUBEPCAIBHOTO WHAMKATOPA, PEAKIIMM MOHHOTO OOMEHa); MPOBEACHHE
MpaKkTUYecKor paboThl «BnusHUe pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU

peaKIm.
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PacuérHble 3a1aun
Pacuétsl mo ypaBHEHUSM XUMHUYECKUX PEAKIHM, B TOM YHCIIE TEPMOXUMHUYECKUE

paC‘-IéTBI, paC‘-IéTBI C UCIIOJIB30BAHUECM ITOHATHUA «MAaCCOBasd JOJIA BCIICCTBA».

Heopranuveckasi xumust

Hewmeramnsl. Ilonoxxenne HemeramwioB B llepmogmdeckor cHCTEME XUMHUYECKHUX
sanementoB J[.M. MenneneeBa u ocoOeHHOCTH CTpoeHHs aroMoB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONMUS HEMETAUIOB (HA MpUMEpPEe KUCIOPOJa, CEpBhl,
dbochopa u yrinepona).

XUMUYECKHE CBOICTBAa BaXHEHIIMX HEMETaIOB (TaJOreHoB, CEphl, a30Ta,
docdopa, yrieposa U KpeMHUS) U UX COEAMHEHUN (OKCUAOB, KUCIOPOACOAECPKAIINUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IpuMeHeHne BaXKHENIINX HEMETAIUIOB U X COCAMHEHU.

Meramibl. Ilonoxenue MetamioB B Ilepuogudeckoil cuUCTEME XUMHUYECKHX
sanemeHToB . 1. MengeneeBa. OCOOCHHOCTH CTPOECHHS 3JIEKTPOHHBIX O00O0J0YEK
aToMOB MeTtauioB. OO0mue ¢usnyeckue cBoiictBa MeTtamaoB. CIuiaBel MeETaUIOB.
DIIEKTPOXUMHUYECKUIN PSI HANTPSIKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAJJIOB (HATPUM, KUK, KaJIbIIUN, MarHui,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl monyueHus: MetaioB. Metamunyprus. Koppo3us MeTanios.

Crioco06bl 3a1MThI OT KOppo3ud. [[puMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCNEepUMEHTAIBHBIE METOJbl U3YYEHUS BEIIECTB U MX NPEBPALLCHUN: U3YUCHHUE
KoJlekuuu  «MeTtamibl M CIUIaBbl», OOpa3lloB  HEMETAJJIOB,  pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3ajJ]a4; HAOJIOJACHHE U ONUCaHHE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJIEUCTBUE THUAPOKCHAA AJIOMHHMS C PacTBOpaMu
KHCJIOT U IIEJI0Yel, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJUIOB).

PacuéTHble 3a1aun

PacuéTtel Maccel BemiecTBa WM 00BbEMa Tra3oB IO H3BECTHOMY KOJUYECTBY

BEILIECTBA, MacCe WK OOBEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKLIUUA BELIECTB; paCUEThI
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Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIH OJIHO U3

BCHIICCTB UMCCT IIPUMCCH.

XuMu U )KU3Hb

Ponp xuMuum B o0OecleueHUH HKOJIOTMYECKOM, HHEPreTUYeCKOM | MHUIIEBON
0e30macHOCTH, pPa3BUTHH MEIUIUHBL. [lOHATHE O HAYYHBIX METOJAaX TO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIIHM.

[IpeacrtaBnennss 006 OOMMX HAYYHBIX MPUHIIUAIAX MPOMBIIUICHHOTO TOJYyYCHUS
BOKHEUIIINX BEIIECTB.

YenoBek B MUpE BEILIECTB M MATEPUAJIOB: BaXKHEUIIINE CTPOUTEIBbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepuaibl i
AJIIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKUE U MUHEPAIbHBIC YI00PEHMUS.

XuMHsT U 300pPOBbE UEIIOBEKA: MpPaBWJIa HCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB; MpaBuiia OE30MaCHOT0 UCIOJIb30BAaHUS MPENApaToB OBITOBOM XUMUU B
[IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU HU3yYEHUU OOIIeH M HEeOpraHu4YecKon
xumMuH B 11 Kiacce oCyIecTBIsIeTCA Yepe3 UCTIOIB30BaHNE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATUH, TaK W MOHSATHUM, SBIAIOIIUXCS CUCTEMHBIMH I OTIEIBbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O 1IUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAy4YHbIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajou3, CHUHTE3, KIacCUu(pUKalus, NEePUOAUYHOCTh, HAOIIOJACHUE, DKCIIEPHUMEHT,
MO/JICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®dusuKa: MaTepusi, SHEPTHUsi, MaCCa, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, KOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTUYECKUN YpOBEHB, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHME BEIEeCTBA, (M3UUECCKUE BEIMUYMHBI U €AUHUITBI UXU3MEPCHUS,
CKOPOCTb.

buonorus: kierka, opraHusm, dKocucTeMa, orocdepa, MaKpo- U MUKPOIJIEMEHTHI,

BUTaMUHBI, 0oOMeEH BCIICCTB B OpraHnu3Me.
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['eorpadusi: MuHepanbl, TOpPHBIC MOPOIBI, IOJIC3HBIE HCKOIMA€MbIe, TOILIUBO,

pECypChI.
TexHomorus: XuUMHUYECKas: TMPOMBIIUIEHHOCTh, METAJUTyprHsi, IPOU3BOICTBO

CTPOUTCIIBHBIX MATCPHUATIOB, CEIBbCKOXO03SMCTBEHHOE IMPpOU3BOACTBO, IIHIICBAsA
IMPOMBIINIJIICHHOCTD, (I)apMaHeBTI/I‘IeCKaH IMPOMBIINIJIICHHOCTD, IMPpON3BOACTBO
KOCMCTHYCCKUX IIpCIIaparoB, IIPOHU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPHAIIOB,

QJICKTPOHHAA ITPOMBINUIICHHOCTb, HAHOTCXHOJIOTHH.

11 KIIACC «OBIIAA U HEOPI'TAHUYECKASA XUMMUSA»

YIJIYBJEHHBIN YPOBEHD

Teopernyeckne 0CHOBbI XUMMU
AtoM. CocTaB aTOMHBIX SAEp. XUMUYECKUM 371€MEHT. M30TOIbI.

KopnyckynapHO-BOJIHOBOM  AVAJIM3M, JIBOMCTBEHHAS NOPUPOAA  DIEKTPOHA.

CtpoeHue 3JIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTHUYECKHUE

YPOBHHM U MOAYPOBHHU. ATOMHBIE opOuTanu. Kimaccupukaipss XUMHIECKHX 3JIEMEHTOB
(s-,p-,d-,f-amemenTsl). Pacnipenenenue 31eKTPOHOB IO ATOMHBIM OPOHUTAIISIM; IPUHIIHIT

MHUHUMYMa dHepruu, npuHiun [laynu, npaBuiio XyHjaa. DIeKTpOHHbIC KOHPUTYypauu

aTOMOB 3JIEMEHTOB NEPBOIO—UETBEPTOrO MEPUOJOBB OCHOBHOM U BO30YKIEHHOM
COCTOSIHUH, AJIEKTPOHHBIE KOH(PUTYpPALIUU HOHOB.

IlonsaTue 00 DHCPIrumn HOHHU3AallNN, DHCPIrun CpoACTBA K 3JICKTPOHY.

DIIEKTPOOTPULIATEIIBHOCTb.

ITepuonnyeckuit 3axkoH u Ilepuoanueckas cuUcTEMAa XHUMHYECKUX DJIIEMEHTOB
J. . MenaeneeBa. CBa3b nepuoanyueckoro 3akoHa u llepmogmueckoil cucTeMbl
XUMHUYECKUX JIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX
BEIIECTB MO TpynmaM M NEpUoJaM. 3HaudeHHE Iepuoauyeckoro 3akona J[[. .
Meneneesa.

XuMHU4YecKasi CBS3b. Buabl XMMHWYECKOM CBSI3U: KOBAJICHTHas, MOHHAas,
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MeTaandeckas. MexaHu3Mbl O6paBOBaHI/IH KOBAJICHTHOM CBSI31: OOMEHHBIN

U JIOHOPHO-aKUENTOPHBIN. DHEeprus W JnHa CBs3U. [[OJIApHOCTH, HANPABIECHHOCTh
M HACBHIIIAEMOCTh KOBAJIEHTHOW CBA3U. KparHele cBs3u. BoupopomgHas CBs3b.
MeXMOJEKyYJIIpHbIE B3aUMOJICHCTBUS.

BaneHTHOCT M BaJICHTHBIE BO3MOXHOCTH AaTOMOB. FI/I6DI/II[I/133.HI/IH ATOMHBIX

opoutaneil. CBA3b 3IIEKTPOHHOH CTPYKTYpPbl MOJIEKYJI € HX T'€OMETPUYECKUM

CTpOeHHEM (Ha IPUMEpPEe COCAMHEHUI 3JIEMEHTOB BTOPOIO MEPUO/IA).
[IpencraBienne O KOMIUIEKCHBIX coeauHeHusX. CoCTaB KOMIUIEKCHOTO HWOHA:

KOMHHCKCOO6pa3OBaTCJ'IB, murangapl. KoopaunammonHoe uucao. HowmenkiaaTtypa

KOMILICKCHBIX COCJIMHCHUI. 3HaYCHUE KOMILJICKCHBIX coeauHeHu. [loHsaTHeO

KOOPJIMHATNOHHOW XUMUH.

BemecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. TUIIBIKPUCTAININYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

Ilonsitue o JUCIICPCHBIX CHCTCMaX. HctunHbie PaCTBOPBLI. [IpeacraBiaeHHUEO

KOJUTOUTHBIX pacTBopax. CrocoObl BeIpaXKEHUSI KOHIICHTPAILIMK PacTBOPOB: MAacCOBasI

oSl  BEIIECTBA B pAacTBOpE, MOJSIpHAs KOHUEHTpalusa. HacbelllleHHbIE ¢
HEHACBIIEHHbBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. TpHUBHUATBHBIC
HAa3BaHUs OTJAEJIbHBIX NPEACTABUTEIECH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMu4ecKuX peakiinii B HEOPraHUIECKOW U OPraHUIEeCKON XUMHUH.
3aKOH COXpaHEHHMSI MACCHI BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MTPH
XUMUYECKUX  peakiusax.  TeroBble  AG(EKTHI  XUMHUYECKMX  PEaKIIHil.
TepMoOXrMUYECKUE YPABHEHUS.

CKopoCTh XMMHUYECKOM peakinu, €€ 3aBUCHUMOCTh OT Pa3iu4yHBbIX (HaKTOPOB.

['omoreHnHbIe U reTeporeHHple peakiuu. Karanus u katanusatopsl.

OGpatuMble M HeOOpaTUMBbIE pEaKIUU. XHUMHYECKoe paBHOBecue. KoHcTaHTa

XUMHUUYCCKOI'O PABHOBECHI. CDaKTOpBI, BIUAOIINE Ha IIOJIOKCHHUE XHUMHUYCCKOI'O

PaBHOBECHS: TEMIIEpATypa, AABJIICHUE W KOHIIEHTPALIMU BEIIECTB, YYACTBYIOIIUX
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B peakuuu. [Ipunmun Jle [larense.

9HCKTpOJIHTH‘I€CKaSI Aucconuanmsi. CunbHbIe U cialble QJICKTPOJIUTEI. CreneHb

Aucconuranmnu. MoHHOE ITpOM3BEICHUE BOJBI. Cpez:a BOJHBIX PpAaCTBOPOB: KHUCJIOTHA,

HeWTpanbHasl, menoyHas. Bogopoansiii nokazarens (pH) pactBopa. ['uaponus comnen.
Peakiiuu nonHoro oomeHa.

OKUCIUTETLHO-BOCCTAHOBUTEINIbHBIE peakinu. CteneHb okuciaeHusi. OKUCIUTEINb
U BoccTaHoBUTENb. IIpomecchl OKHCIEHMSS W BOCCTAaHOBJIEHHUs. BakHeiimue
OKUCIIUTENIM W BOCCTAHOBUTENIU. MeTOj SJIEKTPOHHOro OajaHca. DIJIEKTPOJIU3
pPacTBOPOB U PACILIABOB BEUIECTB.

DKCIEpUMEHTAIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAIICHUN: pa3I0KEHNE
MEepOKCHIA BOJOPOJa B MPUCYTCTBUU KATAIM3aTOPa; MOJEIU KPUCTAUIMUECKUX
pEemETOK; MPOBEEHUE PEaKIMii HOHHOTO OOMEHa; ONpe/IeJICHUE CPEIbl PACTBOPOB C
MOMOIIIbI0 WMHJUKATOPOB; M3YYCHUE BIUSHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKOUN PEaKIUU U MOJ0KEHUE XUMUUECKOTOPABHOBECHS.

Heopranuveckass xumus

[Tonoxxenue HemeramioB B Ilepuonuueckoil cucteMe XMMUYECKUX 3JeMeHTOB [l.
N. MenpaeneeBa U OCOOCHHOCTH CTpOEHHUSI UX aroMoB. Dusnyeckue CBONCTBA
HEMETAJUIOB. AJIJIOTPONHS HEMETaUIOB (Ha MpUMeEpe KHUCIopojaa, cepbl, dhochopan
yIJIepoIa).

Bonopon. Ilomydenue, Qusnueckue u XUMUYECKHE CBOWCTBA: PpEaKIUUC
METa/ulaMd U HEMETAJJIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuasl. ToniamBHbBIC
AJIEMEHTBL.

lanorenbl. Haxoxaenue B mnpupoje, CHocoObl ToydeHUs, (U3NYECKUEe U
XAMUYECKHE CBOWCTBA. [‘amoreHoBomopoabpl. BaxHeimue KUCIOpPOACOIepKaIIne
COCIMHEHUS TajoreHoB. JlabopaTopHble W TMPOMBIIIICHHBIC CIOCOOBI TMOTYYCHUS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COECTUHEHUM.

Kucnopon, o3on. JlabopaTopHble W TPOMBINUICHHBIE CIOCOOBI TOJYyYCHHS

KHCJIopo/Ja. du3nyecKkue M XMMHUYECKHE CBOMCTBA U IIPUMCHCHUC KHCJIOPOAa
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1 030Ha. OKCHUJIBI U TIEPOKCH/IBI.

Cepa. HaxoxaeHue B mpHupojIe, CIIOCOOBI MOTyYeHUs, (GU3NIECKUE U XUMHUCCKHE
cBoiictBa. CepoBoaopo, cynbduasl. Oxcun cepri(1V), okcun cepri(VI). Cepaucrasu
cepHasi KHCIOThl U MX coiau. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIIOTHL. [IpuMeHeHue
CEphI U €€ COCTMHEHHUI.

A3zotr. Haxoxaenue B mpupoe, crnocoObl MoydeHusl, PU3ndeckue 1 XUMUYECKUe
cBOMcTBa. AMMUaK, HUTpUAbL. OKCHABI a30Ta. A30TUCTasi U a30THAsI KUCJIOTHI U UX
comd. OCOOEHHOCTHM CBOWCTB a30THOM KuCHOTHI. [lpuMeHeHue aszora H €ro
COCIMHEHUI. A30THBIE YIOOPEHHUS.

®ocdop. Haxoxaenue B npupoje, CHOCOObI MOMy4YeHUS, (PUIHUYECKHE U
xumudeckue coictea. ®ochuast u pochun. Oxcuasl pochopa, pocdopHas kucioTa

n e& comu. MeradbochopHas m  nmupodocdopHas KHCIOTHL, (ochopucras u

dbochopHoBarucTas kucioTel. [Ipumenenue gocdopa u ero coenunennii. PochopHeie

yI0OpeHHUS.

VYraepoa, HaxoXJaeHUE B MpuUpoie. AIOTporHble Moauduxanuu. Dusndeckue
U XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepoaoM. Okcun
yrinepona(Il), okcun yriaepona(I'V), yroynbHast kuciora u €€ coiau. AKTUBUPOBAHHBIN

yroib, aacopbOims. DyinepeHsl, rpadeH, yriepoaHble HaHOTPYOku. [Ipumenenue

MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIOM, U €r0 COCTMHECHHIA.

Kpemuwnii. Haxoxxnenue B mpupone, CHocoObl TONydeHHs, (U3nYecKkue u
xumudeckue cpoiictBa. Oxcun kpemHusi(IV), kpemHHEBas KHCIIOTa, CUIUKATHI.
[IpumeHnenue kpeMHus U ero coeauHeHui. CTeKo, ero nojay4eHue, BUAbl CTEKIa.

[Tonoxxenne meraiwioB B [leproanyeckor CHUCTEME XHUMHUYECKHX DJIEMEHTOB.
Oco06eHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB METAJLJIOB.

PacnopocTpaHeHne XUMHUYECKUX 3JIEMEHTOB-METAJIJIOB B 36MHOM KOPE.

OObmue (¢usnueckue CcBoiicTBa MeTauioB. [IpuMeHeHHe MeTalioB B OBITY

u Texauke. CiutaBbl METAJIIOB.

DJIEKTPOXUMHUYECKUN Pl HANpsDKeHUM MeTamuioB. OOImue crnocoObl MOTyYeHUS
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METAJUJIOB: TUIPOMETAIUTYPIUsl, MUPOMETAILTYprus, 3nekrpomeramutyprus. [lonstue
0 Koppo3uu MeTauoB. CriocoObl 3aUThI OT KOPPO3UU.

O6mas  xapakrepuctuka MetamwioB [A-rpynnel  [lepuoanueckoil  cuCTEMBbI
XUMHUYECKUX 3JieMeHTOB. Hatpuil u kanmii: momyuyeHue, GU3NYeCKue U XUMHUUYECKUE
CBOICTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

Obmass xapakrepuctuka wmetauioB I[A-rpynner  [lepuogudeckoit  cucTembl
XUMHUYECKUX 3JIEMEHTOB. Maruuii v KajblHii: MoyuyeHue, pu3nieckrue u XuMU4IecKue
CBOMCTBA, IPUMEHEHHUE IPOCTBIX BEIIECTB W UX coeAuHEHUl. JKECTKOCTH BOJBI
1 CIIOCOOBI €€ yCTpaHEHHUSI.

AIOMUHMI: TONy4YeHUe, (PU3NYECKHUe W XHUMHYECKHE CBOWCTBa, MPUMEHEHUE
MPOCTOTO  BEIIECTBA M €ro  coenauHeHud. AmdoTepHble CBOWCTBAa OKCHJIA
Y TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI ATTFOMUHUS.

O6m1as xapakTepucTUKa MeTayIoB mo6ouyHbIX noarpynn (b-rpymnm)Ilepuonnyueckoit
CUCTEMBI XUMHUYECKHUX DIEMEHTOB.

dU3MUYECKUEe W XMMHYECKHE CBOMCTBA XpoMa M ero coeauHeHui. OKCHUIbI
u ruapokcunbl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U IUXpoMathl, UX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xpoma.

du3nyecKkne U XMMUYECKUE CBOMCTBA MAapraHila U €ro coeAuHeHu. Baxkuenmue
coenunenuss mapranua(ll), wmapranuna(IV), wmapranma(Vl) wu  wmapranua(VII).
[lepmaHranar xanus, €ro OKMCIUTEIbHBIE CBOKCTBA.

dusnyeckue M XMMHYECKHE CBOMCTBA JKeje3a M ero coequHeHnii. OKCHIBI,
ruapokcuasl U conu skene3a(ll) u xeneza(lll). TlonmydyeHue u mpuMeHEHUE Kele3au
€ro CILIaBOB.

du3nyecKne W XMMHYECKHE CBOWCTBA Meau U €€ coeauHeHuid. llomydenue
Y IPUMEHEHUE MEIIN U €€ COCTUHEHUI.

[{uuk: monmydenue, GU3NIECKHUE U XUMHYECKHE CBOMCTBA. AMGBOTEpHbIE CBOWCTBA
OKCHJIa M TUAPOKCUJA LHMHKA, TUIPOKCOKOMIUIEKCH NUHKA. [IpruMeHeHue LUHKau
€ro COeIMHEHUMH.
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DKCIEpUMEHTANbHBIE METOJIbI U3YUYEHUSI BELIECTB U UX MPEBPALICHUI: U3y4CHUE
o0pa3lioB HEMETaJUIOB; TopeHue cepbl, (pocdopa, xemesa, MarHuss B KHUCIOPO/IE;
M3yYeHHE KOJUIeKIMU «MeTamuibl W CIUIaBbl»; B3aUMOJACHCTBHE IIEIOYHBIXU
IIEJIOYHO3EMEIBHBIX ~ METAJJIOB € BOJAOM  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB); B3aUMOJICHCTBHE IIMHKA M JKejle3a C PacTBOPAMU KHUCIOTH
1ie04eii; KAYECTBEHHBIC PEAKI[MU HA HEOPTaHUYECKUE aHHWOHBI, KATUOH BOJAOpPOA U
KaTUOHBl METAJUIOB; B3aUMOJECHCTBHE THUIPOKCHUIIOB AJIIOMHHUS UM  IUHKAC
pacTBOpaMM KHUCJIOT W LIEIOYEH; PEUICHUE HKCIEPUMEHTAJIbHBIX 3a7ad [0 TeMaM
«Tanorensl», «Cepa ue€ coeauHEHUs», «A30T U Hochop U UX COCTUHEHUS,
«Mertasibl rIaBHBIX TOATPYIID», «MeTaibl MOOOYHBIX MOATPYIII.

Xumus 4 )KU3Hb

Ponb xumuu B 006ecrieueHnn yCTOWYUBOTO Pa3BUTHUS YETIOBEUECTBA.

[ToHsaTHE O HAYYHBIX METO/IaX MTO3HAHUS U METO0JIOTUU HAYYHOTO UCCIIEOBAHUS.

Hay4Hble mpUHIUIIEI OpraHU3alid XUMUYECKOTO MPOU3BOICTBA. [[poMBbliIeHHEBIE

CIIOCOOBI TIOJIYYeHHSI BaXKHEHIINX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHAKa,

CEepHOM KHUCIOThI, MeTaHoa). [IpoMblIlIEeHHbIE CMOCOOBI TMOJYYEHUS METaIOBU
CIUIaBOB. XHWMHYECKOE 3arpsA3HECHHE OKPYXAIIIEH cpelbl U €ro IMOCIEeACTBUS.

HD06HGM3 HCDeDa6OTKI/I OTXOA0B H TOOOYHBIX IIPOAYKTOB. Pons  xumums

o0ecrieYeHNr FHEPreTHIECKOr 0e30macHOCTH. [IpUHIIUIIBI «3eJIEHON XUMUNY.

XuMHUs U 3I0pOBbe uesioBeka. JIekapcTBeHHble cpeacTsa. [IpaBuiia necnonb3oBaHus
JIEKapCTBEHHBIX IIpenapaToB. Posib XUMUU B Pa3BUTUU MEIUIIMHBI.

XYMHUS THUIIM: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBku. Poib  Xumuus
oOecreyeHnu MUIIeBO 0€30MacHOCTH.

Kocmernueckne wu mapdromepHbsie cpenactBa. beitoBas xumwus.  [IpaBuia
0€30macHOT0 MCTOIB30BAHMS MPETApaTOB OBITOBOW XMMHUU B IOBCETHEBHOMN KU3HU.

XUMUS B CTPOUTEILCTBE: BAXKHEHIITNE CTPOUTEIIbHBIC MaTepUaibl (IIEMEHT, OETOH).

XuMHsI B CEIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbBIE YTOOpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE —MaTepualibl, KPaCKH, CTEKJIO, KEpaMUKa.
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Marepuaibl a1 2JeKTpoHuKU. HaHOTeXHOI0rHM.

PacuérHble 3a1aun

Pacuétbl: maccel BemiectBa WM OObEMa Tra30B 10 HU3BECTHOMY KOJHWYECTBY
BEILIECTBA, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB; MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOMAYKTOB PEAKIIUHU, €CIIM OJTHO U3 BEIIECTB UMEET
MpUMECH; Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIA OJTHO U3
BEIIECTB JIAHO B BHUJIE pACTBOpa C OIPEACIEHHONM MACCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA; MACCOBOW JI0JIM U MOJISIPHOM KOHIEHTPAIIMU BEIIECTBA B PACTBOPE; 10U
BBIXOJIa ITPOJYKTA PEAKIIUUA OT TEOPETUYECKU BO3ZMOMKHOTO.

MesknpeaMeTHbIE CBSI3U

Peanuzanuss MeXnpeIMETHBIX CBS3€H MPU HW3YyYEHUU OOIIE M HEOpraHmyecKon
xuMuu B 11 Ki1acce oCcyIecTBISIETCS Yepe3 UCMOIb30BaHUE KaK OOINX €CTECTBEHHO-
HAYYHBIX [TOHSATUH, TAK U MTOHITUN, IPUHATHIX B OTJEIBHBIX MPEIMETAX €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OOuue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBJICHUE, HAy4HbIA (akT, TUMOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, KiIacCHU(UKAIUS, TEPUOJMYHOCTh, HAOIIOACHUE,
W3MEpPEHUE, IKCIIEPUMEHT, MO/JIEJIb, MOJICTIMPOBAHHUE.

®du3uKa: MaTepusi, MUKPOMHUP, MAKPOMHUP, ATOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIIbI, PAJJUOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSTHHUE BEIECTBA, MJICAJIBHBIA ra3, (U3NYCCKHE BEITUUYUHBI,
€IMHUIBI U3MEPEHHUS, CKOPOCTh, SJHEPTUS, MACCA.

buonorus: kieTka, opraHu3M, dKocHucTema, Omocdepa, MeTaboIM3M, MAKpO- H
MUKPODJIEMEHTBI, O€JIKU, >KUPBI, YIJIEBOJIbI, HYKJICHHOBBIC KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

I'eorpadmsa: muHepanabl, TOPHBIE TOPOJIBI, ITOJC3HBIC HMCKOIIAEMbIC, TOILUIMBO,
peCypCBHI.

TexHonmorusi: XUMHYECKAs MPOMBIIUICHHOCTh, METALUTYPTUsl, CTPOUTEIbHbBIC
MaTepUalbl, CEIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
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CbapMaI_IeBTI/I‘-ICCKaH, MMPON3BOACTBO KOCMCTHYCCKUX IIPCIIapaTroB, IIPOU3BOACTBO
KOHCTPYKIHUOHHBIX MATCPHUAJTIOB, 3JICKTPOHHAA IIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.

IMPOMBINJIICHHOCTD
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMWS»

10 KITACC «OPTAHUYECKASA XUMMU D>

Ba3zoBrblii ypoBeHb (1 gac)

Yruyoaénnnblii ypoBensb (1+2 yaca)

Kou-Bo Koi-Bo
4acoB Paznen 1. Teopernyeckue ocHOBBI oprannyeckoi xumuu (3 1)/(94) 4acoB
34 Tema 1. [Ipenmert oprannyeckoii Xumuu. Teopusi XuMHYECKOr0 CTPOEHUS OPraHUYECKHUX 9y
coeJMHEHUH
1| TIlpeamer  opraHMYecKOM  XuUMHUHU: €€

BO3HUKHOBCHHUC, PAa3BUTUC W 3HAYCHHUC B
MMOJYYCHHMHN HOBBIX BCHICCTB W MATCpHUAJIOB.

JleMoHCTpanuu: — 03HAKOMJICHHE C

oOpasllaMl  OpTraHWYECKUX  BEHIECTB |
MaTepuajaMM Ha MX OCHOBE, — OMBITHI IO
MPEBPALICHUID OPraHUYECKUX BEILIECTB IIPU
HarpeBaHuu (IUI1aBJieHuEe, OOYTIMBAHUE U

rOpEHHE).

DNEKTPOHHOE CTPOECHHE aToMa YIJIEpOJa: OCHOBHOE

¥ BO30YXKIEHHOE COCTOSIHUS. BajeHTHBIE BO3MOKHOCTH




aToMa yrJjicpoaa. XyUMHYECKas CBS3b B OpPraHU4YCCKUX

COEJIMHEHUSIX. Tuner  rubpuaM3anyu ATOMHBIX
opburaneit yriepoja.

MexanuzMbpl ~ 00pa3oBaHHs  KOBAJEHTHOM  CBS3U
(oOMeHHBIN 1 IOHOPHO-aKUENTOPHBIN). Tunsl

NIEPEKPBIBAaHUS aTOMHBIX OPOUTAICH; G- U TT-CBSI3H.

Teopust cTpoeHUsI OPraHUYECKUX COEAUHEHUIM
A. M. bytnepoBa, €€ OCHOBHBIC MOJIOKECHUS.
CrtpykTypHBIE bopmybl

BeuiecTB. ['oMouiorus, nzoMepus. XumMuueckas

OpraHUYECKUX
CBSI3b B OPraHUYECKUX COCAUHEHUSX —
OJIMHApHBIE W KpPATHbBIE CBSI3U. G- U T-CBS3H.
JlaGopaTopHbIi ONBIT: — MOACIUPOBAHUE

MOJICKYJI OPTraHNYCCKHUX BCHICCTB.

OpunapHasi, 1BOWHAs W TpoHHas cBsA3b. CHocoOBI
pa3pbiBa CBA3€l B MOJIEKYJIaX OPTraHUYECKUX BEILECTB.
[TonsTre o cBOOOTHOM paauKale, HyKIcoduie

U JJIeKTpoduie.
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BHUOB:

bopMynBl  pa3IMYHBIX

CrpykTypHBIE
CKeJIeTHasl.

Bunbel uzomepun: CTpyKTypHasi, IpOCTPaHCTBEHHASI.

OnexTpoHHBIC YG(HEKTHI B MOJIEKYJIaX OPTaHUYECKUX

COEeTMHEHUH (MHIYKTUBHBIN U Me30MepHBIN 3D (PEKTh).

[IpeacraBnenue 0 KJ1acCU(pUKAIUU
opraHudeckux  BemecTtB.  HomeHkiarypa
OPTraHUYECKUX COEIMHEHUI

(cucremaTuyeckasi) U TpUBUAIbHBIE HA3BAHUSA
BAKHEMIINX MPEICTABUTENEH KIIACCOB

OPTraHMYCCKUX BCIICCTB.

OcobenHoctu U KJaccu(pukauus OpPraHNYECKUX
peakunii. OKUCITUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU

B OPraHUYECKON XUMHH.

DKCrIepUMEHTAIbHBIC METOABl U3YYCHHS BEIISCTB U UX
NPEeBpaIICHUA: KadyeCTBEHHOE OOHApyKEHHE YTieposa
¥ BOJIOPOJIa B OPTaHMYECKUX BEIIECTBAX. BBIYMCICHHMS:
hopMyITbI

OIIpEAEIICHUE MOJIEKYJISIPHON
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OpPraHn4cCKoro

BCHICCTBA 110 MaCCOBBIM J0JIIM

3JICMCHTOB, BXOAAIIINX B €TI0 COCTAaB.

Paznen 2. Yraesogopoasi (14)/(40)

24

Tema 2. IlpeaeabHble YIJI€BOA0OPOAbl — AJKAHBI, IUKJI0AJTKAHBI

AJKaHBI: COCTAB U CTPOEHUE, TOMOJIOTUYECKHUU PSII.
MertaHn u 3TaH — NpPOCTEUIINE TPEACTABUTENN

aJKaHOB: (PM3UYECKHUE CBOICTBA.

HomeHnkiatypa u u3omepust ajakaHoB. DJIEKTPOHHOE

U IIPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ AJIKAHOB,
3 .

Sp -rubpuaM3anus aTOMHBIX OpOuTaneil yriepona,

o-CcBA3b. KoHbDOpMEDEL.

Jemoncrpanusi: PU3WUECKHE CBOMCTBA aJIKAHOB
(pactBOpuMOCTB).IIpakTHUeckaspadboTa No 1.

[Tony4yeHue mMeTaHa U U3y4YE€HHUE €TO0 CBOWCTB.

MeTtaH 1 9TaH — XMMHYECKUE CBOMCTBA (peakiuu
3aMelIeHUs U TOPEHUs), HAaXOXKEHUE B IPUPO/IE,

MOJYYCHHEC U IIPUMCHCHUC.

XUMHUYECKHE CBOMCTBA AJIKAHOB: HW30MEpPHU3AIWH,

69




ACTUAPHUPOBAHNA, OUKJIM3alluH, IMAPOJIn3a,

KpekuHra. [IpeacTaBiieHue 0 MEXaHU3ME PEaKIUl

PaIuKaJIbBHOI'O 3aMCIICHMS].

[uxnoankanel. O61mas ¢opmysa, HOMEHKIATypa | 1
nzoMepusi. OCOOCHHOCTH CTPOEHUS U XMUMHYECKUX
CBOMCTB MaJbIX (LIMKJIOMNPOIIAH, IMKJIOOyTaH) H
OOBIYHBIX (IMKJIOTIEHTaH, IIUKJIOTEKCaH)
nukioankaHoB. CriocoObl MOJydeHUs U
IPUMEHEHUE IUKJIOAIKAHOB.
(6+1) a Tema 3. HenmpeneJsibHbIe yI1€BOIOPOAbI: Tema 3. HenpeneJsibHbIe yIi1€BOAOPOAbI: (17+2) u
AJIKEHbI, AJTKaHEeHbl, AJTKUHBI. aJIKeHbI, ATKATHEeHbl, ATKHHBI (13+2) 4.
Tema 6. I'ajioreHNPOU3BOAHBIE
YIJ1eBOAOPOAOB (44).
1| AnKeHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHIMA 1
psia.  OTWwieH W  TOPONUJeH —  TIpocTeuime
MPEICTaBUTENN aJTKEHOB: (PU3NYECKHE CBOMCTRA.
AJIKGHBI: SP’THOPHIAM3ALHS ATOMHBIX OpOHTanei 1

yraepoaa, o- W mwcBa3n.  CTpykTypHas W
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TCOMCTPHUUCCKAsA (HI/IC-TDaHC-) HN30MCPH.

Beluncnenusi: — HAaXO0XAEHHE  MOJIEKYJISIPHOMU 1P
(bOopMyITBI OPTaHUYECKOTO COSTMHEHHS 10 Macce
(00BEMY) MPOYKTOB CrOpPaHUsI.
OTuneH W TOpoNUIIeH — XUMHUYECKHE CBOMCTBA 1
(peakiu TUAPUPOBAHMUS, rajOreHUpPOBAHMUS,
rUApaTaluy, OKUCICHUS U  TMOJUMEPHU3allun),
noiyuyeHue U npumeHnenue. [Ipaktuyeckas pabota
Ne 1. TlonyueHue >TUIEHA U U3YYEHHUE €TO CBOMCTB.
XUMHUYECKHE CBOMCTBA aJIKEHOB: 3aMEIICHHUS B O- 1
IIOJIOKEHUE TIPU JBOWHOM CBs3U. llpencraBieHUeEo
MEXaHU3ME PEaKIUU JIEKTPODUILHOTO
IPUCOETUHEHUSI.
Tema 6. Tl'ajoreHNpPOM3BOAHBIE YIJIEBOAOPOJIOB 1

(luac u3 4): DIJIEKTPOHHOE CTPOEHHUE
rajoreHONPOU3BOIHBIX YIJIEBOJIOPOIOB.
JlemoHcTpanus: duznyecKue CBOMCTBA

YTJIEBOJIOPOJIOB (PACTBOPUMOCTD) YTJIEBOJOPOIOB.
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Brraucnenus: OIIpCACIICHUC MOJICKYJIHPHOﬁ
(l)OpMy.TIBI OPraHu4CcCKOro BCIICCTBA 110 MACCOBBIM

JOJIAIM 3JICMCHTOB, BXOIAIINX B €I'0 COCTAaB.

1P

JIabopaToOpHBIl ONBIT: — MOJEINPOBAHUE MOJIEKYJI
YIIIE€BOAOPOIOB u raJOreHOITPOU3BOIHBIX
Brruncinennst 1o ypaBHEHHUIO XMMUYECKOW PEaKIAH
(Macchl, 00bEMa, KOJIMUYECTBA UCXOAHOIO BELIECTBA
WM TPOAYKTa pEAaKUWH [0 HU3BECTHBIM Macce,

06’béMy, KOJIMYCCTBY OAHOI'O M3 UCXOIHBIX BCIICCTB

VI TIPOJTYKTOB PEAKIIIH )

Tema 6. I'amoreHNpon3BOgHBIE YTIEBOAOPOAOB (2
yac u3 4): Peakimuu 3amenieHus rajoreHa Ha
TUAPOKCOTPYNIY, HUTPOIPYIITy, HAAHOTPYMIY,

aMHUHOTPYIILY.

Tema 6. I'amoreHNpon3BOHBIC YIJIEBOAOPOAOB (3
yac u3 4): JleiicTBUE Ha TrajoreHNPOU3BOIHbBIE
BOJHOIO U IEJIOUH.

CIIUPTOBOTO  pacTBopa

BzaumopelicTBue aurajaoreHalIKaHOB C MarHueM U

72




LIMHKOM.

Anxaauensl. byragnen-1,3 u wmerunOyraaueH-

1,3: ctpoenue.

AJ'IKaI[I/IGHLII HN30JIUPOBAHHBIC, KYMYJIMPOBAHHLIC.

OcobenHoctu AJIEKTPOHHOIO CTPOEHUS
Y XUMHUYECKUX CBOMCTB COMPSKEHHBIX TUCHOB,

1,2- u 1 AnpucoenuHeHueE.

CriocoOsbI IMOJYYCHM U IIPUMCHCHHUC AJIKAANCHOB.

AHK&IIPICHBI: Ba)KHEMIIIME XHMHYECKHE CBOMCTBA

(peakiust MOJIMMEPU3ALIIN ). [Tonyuenue
CUHTETHUYECKOTO  Kaydyka W PE3HHBL.
JlaGopaTOpHBIN OMBIT: — O3HAKOMJICHUE C

oOpa3laMH MIacTMacc, KaydyKoB U PE3UHBI.

Tema 6. I'amoreHnIpOU3BOJHBIE YIIE€BOAOPOIOB (4
gyac u3 4): IloHarue o MeTaLIOOPTraHUYECKUX
COCTUHEHUSIX. HUcnonb3oBanue
raJIOTEHIPOU3BOIHBIX B OBITY, TEXHUKE U B

XUMHUYCCKOM CHHTCE3C.
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Breruucnenus: OIIPCACICHUC NOJU BBIXOA4 IIPOAYKTA

pe€aKiuun OT TCOPECTUICCKU BO3ZMOKHOIO.

1P

AJKHUHBI: COCTaB M  OCOOEHHOCTH CTpPOECHUS, 1

TOMOJIOTHYECKHM pAX. ALETWIEH — IPOCTEUIINI

IIPEJCTABUTEND AJIKUHOB: COCTAB, CTPOCHHUE,

¢duznyeckue cBOMCTBA.
DJIEKTPOHHOE ¥ IMPOCTPAHCTBEHHOE CTPOCHHE 1
MOJIEKYJ aJKWUHOB, SP-TUOPUAM3AIMS aTOMHBIX
opOutaneir yriepoaa. XUMHUYECKHE CBOMCTBA:
OUMEpU3allid W TpUMEpHU3alluu, OKHCIICHHUS.
KucnotHele  CBOMCTBA  aJKMHOB,  HMMEIOIIUX
KOHIIEBYIO TPOMHYIO CBsI3b. KaueCTBEHHBICPECAKIINH:
Ha TPOWHYKO CBS3b, B3aUMOJICVICTBHUE alIETUJIEHA C
aMMHa4YHbIM PAaCTBOPOM OKCHJA
cepeopa(l).
[Tpaktuueckas pabora Ne 3. [Tonydyenue aneruneHa 1
Y U3yUEHUE €r0 CBOMCTB.

ALIETUJIEH: XUMHUYECKHE CBOWCTBA (peaKIuu 1
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THAPUPOBAHUA, raJIOTCHUPOBAHUA, ruaparannu,

TOpPEHNs ), TOTYyYEHUE U IPUMEHEHHE.

2+1)u Tema 4. ApomaTHuecKHe yrjieBoI0POabI (8+1) u
1| Apennl. benzoi: coctaB, cTpoeHue, GU3MIECKUE U 1
XUMHUYECKHE CBOMCTBA (PEaKITUH TAIOTCHUPOBAHUS
Y HUTPOBAHMSI ), TOJIyYSHUE U IPUMEHEHHUE.
[TpaBuiio apOMaTUYHOCTH, PUMEPHI 1
apoMaTHYecKuX coeArHeHuil. JITabopaTOpHBIMOMBIT:
MopenupoBanue MOJIEKYJI apOMaTUYECKHUX
yraeBoaopooB. IlpencraBieHrue 0 MexaHU3Me
peaKImii 2IEKTPODUILHOTO 3aMETIICHUS].
Brruucnenus: — ycTaHOBIIEHUE CTPYKTYPHOU 1P
(dbopMyIIBI OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0
XUMHUYECKUX CBOMCTB WJIA CITOCOOOB TTOTYICHHUS.
1P| Tonyon: cocraB, cTpoeHue, ¢usnyueckue u 1

XUMHUYECKHE CBOMCTBA (peakyy raJOreHUPOBAHUI

)41 HI/ITDOBaHI/Iﬂ), [NOJYYCHHMC M ITPUMCHCHHC.

TOKCHYHOCTH apEHOB.
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[IpencraBnenne 00 OPHUEHTUPYIOLIEM JCUCTBUU
3aMecTuTeNne B OEH30JIbHOM KOJIBLE Ha IMpPUMEpE
ANKUIBHBIX

paauKaos, KapOOKCUJILHOM,

FH,HpOKCHJIBHOﬁ, AMHWHO- U HUTPOI'PVYIIIIBI, aTOMOB

TaJIOTCHOB.
XUMHUYECKHE CBOMCTBa OeH3oma U €ro
TOMOJIOTOB: OKHCJIEHHE TOMOJIOTOB OEH3071a.
['eneTnueckas CBA3b yIJIEBOJIOPOIOB,
MPUHAICKAIINX K pa3JIMYHBIM KJ1accaM
Cnioco0bl MOJTY4CHUS apOMaTHYECKHUX
YTIEBOAOPOAOB. OcobenHoctu XUMUYECKHUX

cBOMCTB cThposa. [Tonumepusanus crupodna.

Brraucnenus: — YCTaHOBJIEHUE CTPYKTYPHOMU
(opMyJibl OpraHMYECKOro BELIeCTBa HA OCHOBE €r0

XUMUYECKUX CBOMCTB WM CIIOCOOOB MOJTYUCHUS.

24

Tema 5. [IpupoaHble HCTOYHUKHU YTJ1€BOIOPOIOB U UX MepepadoTKa

(442) a

[Tpuponnbie UCTOYHHUKH yTJIEBOJOPOOB.

[Ipupoanblii Ta3 W MOMYTHbIE HEQPTSIHBIC Ta3bl.
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Hedbts u e€  mnpoucxoxnenue.  CrocoObl

nepepaboTku  HEPTH:  MEpPEeroHka,  KPEKUHT

(TepMUYECKHM, KATATUTUYECKUM ), TUPOIIU3.

['eneTnueckas CBs3b MEXKAY PA3JIMYHBIMU KJIACCAMHU 1
YIJII€BOIOPOAOB.
I'eneTnueckas CBs3b MEXKAY PA3JIMYHBIMU KJIACCAMHU 1P
YIJIIEBOIOPOAOB.
[IponykTel epepabOTKu HEPTH, UX TPUMEHEHHUE B 1
IPOMBIIUIEHHOCTH U B ObITy. KamMeHHBI yrojip u
IPOAYKTHI €ro nepepadoTku. JlemoncTpanus: —
kosutekuu «HepTe» u «YTomby.
Bpruncnenus: — omnpeneneHue  MOJIEKYJISIPHON 1

(GOpMYITBI KHCIOPOJI0COIEPIKAIIETO OPTraHMYECKOTO

BEIIECTBA 10 MAacCOBBIM JOJSIM  DJIEMEHTOB,
BXOJAIIMX B €ro cocraB; mo Macce (00béMy)
IIPOJIYKTOB CTOpPaHMs; IO KOJWYECTBY BEIIECTBA
(Macce, 00bEMY) TPOTYKTOB PEAKIIUN U/UITH

HCXOAHBIX BCIICCTB.
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Ypok 060011eHIST MaTepHaa TEMBbI. 1P
Paznen 3. Kuciopoaconep:kamue oprannyeckue coexunenus (12 1)/(36 u)

34 Tema 6. CnupThl. @eHoua Tema 7. CiupThl. DeHo 94
[IpenenbHble OIHOATOMHBIE CIUPTHI. MeTaHON U 1
ATAHOJ. CTpOeHUe, (PU3NYECKue M XUMHUUYCCKUE
CBOMCTBa (peakiuu C aKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), MNPUMEHEHHE.

Bomoponaple  CBS3M  MEXAYy ~— MOJICKYyJaMU

cnuptoB. JlelicTBre MeTaHOJIa M 3TaHOJA Ha

Opranu3M uesnoBeka. JlabopaTopHbIe OMBITHL: —

rOpeHue CIUPTOB; — OKHUCJICHHE 3TaHOJa

okcuaom meau(Il).
[IpenenpHBIE  OAHOATOMHBIE  CHUPTHI:  H30MEPHSI, 1
knaccudukaiusa. Duznueckrue CBONCTBA aAJIKAHOJOB.
JleMOHCTpanus: pacTBOPUMOCTh CIHUPTOB B BOJE.
CrocoObl MOJTydeHUsT U IPUMEHEHUE OHOATOMHBIX
CIIUPTOB.
XUMHYECKUE CBOWMCTBA AJIKAHOJIOB: JETHApaTalNH, 1
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OKHUCJICHHUA, B3aHMO,ZIeI>'ICTBPI€ C OpraHU4YCCKUMHU U

HCOPIraHU4YCCKMMHN  KHUCJIOTaAMMU. HDeI[CTaBJ'IeHI/Ie 0

MEXAHM3ME pEaKIUM HVKJ'IGOd)I/IJILHOI‘O 3aMCIICHU .

JemoncTtpannu: 1. B3ammonencrBue dTaHONa C

HaTpUCM. 2. Oxucienue 9THIIOBOI'O CIIMpTa

AUXPOMATOM KaJIUA (BOSMO)KHO HCIIOJIB30BaHHC

BUJICOMATEPHUAIIOB).
MHoOroaromMHsle  COUPTHL. DTWIEHIJIMKOIb U
TJIMLEPUH: CTPOCHHE, (PU3NUECKUE U XUMUUYECKHE
CBOMCTBa (B3aMMOJIEHCTBHE CO IICIIOYHBIMU
MeTaJlJIaMu, KaueCTBEHHAsl  peakuus  Ha
MHOTOaTOMHBIE CIIUPTHI). JleficTBUE HA OpraHu3M
YeJoBeKa. [Ipumenenune TJIALIEpUHA 151
TWIEHIMKoNs. JlabopaTopHble  ONBITBI: —
B3aMMOJICUCTBUE TIULEPUHA C TUIPOKCHUIIOM
meu(1l).
MHoroaTroMHbIe CIIUPTHI: B3aMMO/ICHCTBUE

C OpraHU4CCKUMHU U HCOPIraHUICCKUMHU KHCJIOTaAMMU.
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[Ipocteie  »dupbsl, HOMEHKJIATypa U U30MEpHS.

OcobenrocTr GU3HUECKUX U XUMUYECKIX CBOMCTB.

®deHoJ: CTPOCHHE MOJEKYNbl, (U3UUYECKUEe U
XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (hHeHoa.
[Ipumenenue ¢penona. Beraucnenus

— [0 YPaBHEHUIO XUMUYECKOHN peakinu (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WU
IIPOYKTa PEAKLIUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX

BCIICCTB WJIH ITPOJYKTOB peaKI_[HI/I).

@deHoJI:  B3aMMHOE BJIMSHUE THIPOKCOTPYMIBI U
OeH30JbHOTO sipa. OCOOEHHOCTH XUMMUYCCKHXCBOMCTB
¢denomna. KauecTBeHHbIE peakiuu Ha (EHOJI.

®enonpopManbAeTuaHAs CMOJIA.

[TpakTueckas pabota No 4. Peenue
IKCMIEPUMEHTAJBHBIX 3aMad 1o Teme «CrupThl

U (hEHOJBIY.

Tema 7. Anbaeruabl. Kap6oHoBbIe KHCIOTHI.

Tema 8. Aubaeruabl. Kap6oHoBbI€ KMCIOTBI.

214
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CaoxkHbIe 3UPHI

Caoxxuabie 3¢pupsbl. ZKupbl

AJbIeruapl u KETOHEL. dopMmalnbeTu,

alcTaJlbaACTHU A CTPOCHHUC, (busuqecxne u

XUMMYECKHE CBOMCTBA (pCaKHI/II/I OKHUCJICHUA H

BOCCTAHOBJICHUSI, = KQYECTBEHHbIC  PEAKIIUH).
JlabopaTopHBIE OIBITHIL:
—  OKHCJICHHE  QJbJICTUJIOB  aMMHAYHBIM

pactBopoM okcuja cepedpa(l) u ruapoxcugom

meau(Il).
DNEKTPOHHOE CTPOEHHE KapOOHMJIBHOW  IPYIIIBI.
I'omonornueckne  psiabpl  anpACTUAOB M KETOHOB:
U30MEPHSL.
[IpencraBnenue 0 MEXaHU3Me peaximin

HVKHeOd)I/IHI)HOFO IIPUCOCIMHCHUA aJIbACTHIOB.

dopmalibIeTU/I, alleTaIbACTU/I: TIOTYyUYECHHUE U
MIPUMEHEHUE.

AIIETOH: CTPOEHHE, (busmueckue U

XUMHWYECKHE CBOWCTBA (peaklyu OKUCIEHHUS U
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BOCCT&HOBJ’IGHI/IH), IIOJYYCHHC U IPUMCHCHHUC.

Brraucnenws: OTIpEe/ICNICHUE  MOJIEKYJIAPHOU
(GbopMyIBI OPTraHUYECKOTO BEIIECTBA 1O MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CTOpaHHs; IO KOJHYECTBY
BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUU W/WITH
UCXOJHBIX BEIIECTB;, — YCTAHOBJICHUE CTPYKTYPHOU
(opMyITEI OPraHUIECKOTO BEIIECTBA HA OCHOBE €0

XAMHUYECKHX CBOMCTB MJIM CIIOCOOOB IMOJIYUYCHUS.

VYpok 060011eHUsT MaTepHaia TEMBI.

OnHOOCHOBHBIE — TIpEAC/bHBIE  KapOOHOBBIC

KHCJIOTBI. MypaBpuHasi W YKCYCHas KHCJIOTBI:
CTpoeHue, (PU3NYECKHe U XMMUYECKHUE CBOMCTBA
(cBoiicTBa, oOOmMeE [N  KJIacca  KHCIOT).
[TpakTrueckast padota Ne 2. CoiicTBa pacTBopa

YKCYCHOM KHCJIOTHI.

OcoOeHHOCTH CTPOEHHUSI MOJIEKYJ KapOOHOBBIX

KucinoT. M3omepus u HOMeHkinatypa. BonxoponHsle
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CBA3U MCIKAY MOJICKYJIaMHA Kap6OHOBI>IX KHCJIOT.

OaHOOCHOBHBIE npeiebHbIE KapOOHOBBIE
KUCJIOTBI:  PEaKIMU C yYaCTHEM YIJIE€BOJOPOJIHOIO

paauKala.

MypaBbrHass M yKCyCHasl KHCJIOTBL:  pEaKLUs

TepUPUKALINU, TOTYyUYECHUE U TPUMEHEHHUE.

Oco0EHHOCTH CBOMCTB MyPaBbUHOM KHUCIIOTHI.
MHuorooOpa3zue KapOOHOBBIX KHCJIOT.
[IpencraBureny  BBICHIMX ~ KapOOHOBBIX  KHCIIOT:

IMaJIbMUTHUHOBAA, TNHOJICBAsA, JIMHOJICHOBAS KHCJIOTHI.

OcobenHoctu CBOICTB HEenpeeTbHBIX
Y AQpOMATUYECKUX KapOOHOBBIX KUCIIOT, TMKAPOOHOBBIX

KHUCIIOT, TUAPOKCUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaH )51 OJICMHOBAasA  KHUCJIOTBI KakK
MNpCaACTAaBUTCIIM BBICHINX Kap6OHOBI>IX KHCJIOT.
Mpel1a KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIIOT,

WX MOIOIIEE NEHCTBHE.

IlonsaTue O CUHTCTHUYCCKHUX MOIOMIINX cCpeACTBaAX
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CMC).

ITonsatue o IMPOU3BOAHBIX Kap6OHOBI)IX KHCJIOT —

CJIOKHBIX 3(1)1/1an, AHTMApuaax, raJJorCHadrnjpmnjiax,

aMHmJax, HUTpHjaax.

CrnoxHble apUpbl  KaKk  MPOW3BOIHBIC
KapOOHOBBIX  KHCIOT. [ WApPOIU3  CIIOKHBIX
3(UpOoB.

Cnoxublie 2¢upsl. ['oMonmoruueckuid psig, oomias

(dopmyna, n30Meprsa U HOMEHKIIATypa.

[IpakTnueckas pabota Ne S. Pewenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «Kap6OHOBBIC

KUCITOTHI. CIIOXKHBIE ADUPBDY.

Kupsl. I'maponns xupoB. [IpuMeHeHUE KHUPOB.
buonorunueckas posnp kupoB. Beruucinenus: —Io
YPaBHEHUIO XHMMHYECKOM peakuuum (Macchl,
00BbEMa, KOIMYECTBAa MCXOJHOIO BEIIEeCTBA WIIU
IIPOAYKTAa pPEaKUUu 110 H3BECTHBIM MAacce,

00bEMY, KOJMYECTBY OJHOTO U3 HCXOJHBIX
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BEIECTB WJIN POIYKTOB PEAKIIUN).

XKupsl: ctpoenue, pru3nueckrue CBOMCTBA.
Oco00EHHOCTH CBOMCTB KUPOB, COACPHKAIINX OCTATKU

HCIIPCACIIbHBIX JKUPHBIX KHUCJIOT. H{I/IpBI B IIpUpOAC.

KonTpompHast ~ pabora: «Kucnoponconepxarniue

OPraHUYICCKUC COCAUHCHI).

24

Tema 8. YriieBoabl

Tema 9. YriieBoabl

VYrneBoasl: cocraB, KiaccuUKalUs YyTIEBOJIOB
(MOHO-, au- W mnojucaxapuisl). [roko3a —
MPOCTEUIITN I MOHOCaxapumi; OCOOCHHOCTH
CTPOCHHSI MOJIEKYJIbI, PUBHMUECKUEU XUMUUYECKUE
CBOMCTBAa (B3aUMOJCHCTBUE C THUIPOKCHIOM
meau(ll), okucieHme amMMHa4YHBIM PacCTBOPOM
okcuna cepedpa(l), BoccraHoBIICHHE, OpOKEHUE
TJIFOKO3bI), HAX0XKAEHUE B MPUPOJIE,IPUMEHEHNE,
ouosiorndeckas pojab. @oTOCUHTES.

@pyKTO3a KaAK U30MEP TIIFOKO3HI.

Onruyueckas N30MEPHUS. Kospuato-1ienyast
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TAYTOMCpHA Ha TIpUMCPC  MOJCKVJIBI ~ TJIFOKO3bI,
IIPOCKIIMM Xeyopca, (X,B-&HOM@DBI I'TIOKO3HEI.
MOHOC&X&pI/II[LI: TaJIaKTO34, DI/I6033, JAC30K-

cupubo3a. dusnueckue CBOICTBA U HAXOXKICHUECB
npupojie. JlabopatopHslil onbiT: B3aumopeiicteue

pacTBopa ritoKo3bl ¢ ruapokcuomM meau(1l).

Caxap03a — HpCACTaBUTCIIb  AMCAXapuao0B,
TUAPOJIN3, HaXO0XJICHUC B Ipupoac u
IIPUMCHCHHUC. KanMaJ'I H [OCIIKJ03a Kak

npupoiHble mojinMepbl. CTpOEHHE Kpaxmalia u

HeJUTIoN03bl. DU3MYecKue U XUMHYECKHUE
CBOMCTBa Kpaxmana (TUAPOJU3, KayeCTBEHHAas
peaknus ¢ nojaoM). JIabopatopHblii OMbBIT: —

BSaHMOHCﬁCTBHG Kpaxmalia ¢ HOJ0M.

Jucaxapupr: MaJIbTO3a u JIAKTO34.

BoccranapiauBaronmme U HEBOCCTaHABIMBAIOIINC
nucaxapunasl. [Tomucaxapuasl: rmvkoreH. CTpoeHue

MaKpOMOJICKYJI TJIMKOI'CHA.
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XUMHAUYECKHE CBOWCTBA  LEJUIKOJO3bI:  THAPOJINU3,
noiyuenue dpupoB  memwnono3bl.  [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN

MIENK).

Pa3nen 4. A3oTcoaep:kaiiue opranndeckue coexuuenus (3 1)/(94)

34

Tema 9. AMMHBI. AMHMHOKHCJIO0THI. BeJkn

Tema 10. AMHHBI. AMUHOKMCJI0TBI. BeJiku

9y

AmMuHbl. MeTHJIaMUH U aHWJIWH: COCTAB,

CTPOCHUC, d)I/IBI/ILIeCKHG 1 XUMMYECKHE CBOMCTBA

(I‘ODCHI/IG, B3aUMOJCHCTBUE C BOJOM U

KUCJIOTaMH ).

Kaccudukanms AMHUHOB: anupaTuIecKue "
apOMaTHYECKHE; IEPBUYHBIC, BTOPUYHBICH TPETUYHBIC.
Amvunbl:  uzomepusi. CrocoObl  MOJTydeHUS U
npUMEHEHUE aMU(PaTHIECKUX AMHHOB.

ITosrydyeHne aHuIMHA U3 HUTPOOEH301a.

BzanmMHoe BausiHHE I'pynir aTromMoOB B MOIJICKYIIC

AdHWJINHA. OcobennoctH XUMHNYCCKHUX CBOMCTB
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anunuHa. KadecTBeHHBIC p€akinyn Ha  aHWJIWH.

AMUHBL:  aJKUIMPOBAHUE, B3aUMO/ICHCTBHE
NEPBUYHBIX AMHHOB C a30TUCTOM KucioTo. Conn

AJIKMJIaMMOHMSI.

AMMHOKHUCIIOTHI KaK am(pOoTepHBIC

OpPraHNM4CCKHUC COCIHUMHCHUA. duznyeckue u

XUMHNYICCKUC CBOMCTBaA AMHWHOKHMCJIOT (Ha

npuMepe TIIMLIKMHA). buosorudeckoe 3HaueHUE

AMHMHOKHCIJIOT. HGHTI/II[I)I.

Howmenxknarypa Y U30MEpHs. OtnenbHbIE

NpcaACTaBUTCIIN O-aMHHOKHUCJIIOT. TJIMIOHWH, aJ1aHWH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHH, I''TYTaMHUWHOBAas KHMCJIOTA, JIM3HUH,

mucTernd. OnTudeckast N30Mepuss aMUHOKUCIIOT: D-

u L-aMUHOKHUCIIOTHI.

Peakuus nonvkoHeHcanK, 00pa3oBaHue MENTUIHON

cBsi3U. JleMoHCcTpanus: PacTBopeHue OEIKOB B BOJE.

benku kak IMPUPOAHBIC BBICOKOMOJICKYJIAPHEIC

COEUHECHUSI. [IepBuunas, BTOpUYHAsA U
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TPEeTUYHAsl CTPYKTypa O€NKOB. XHWMHUYECKHE

CBOMCTBA OE€JIKOB: THIPOJM3, JE€HaTypalus,

KayeCTBEHHbIE peaxkuu Ha OenKu.
JleMoHCTpauuu: — JAeHaTypauus OelKoB Ipu

Harp€BaHUHU, — IBCTHLIC PCAKIIUU OCIKOB.

[lonarue o0 A30TCOACPNKANTNX TCTCPOUMNKIINYICCKUX

COCAMHCHUAX. [IupuMUIMHOBBIC n IIYPHUHOBBIC

OCHOBAHUAI. HVKJ'ICI/IHOBBIC KHMCJIOTBI. COCTAaB,

CTPOCHUC OuoJiornyeckas POJIb.

[IpakTnueckas pabota Ne 6. Pewenne

OKCIICPUMCHTAJIbHBIX 3aaad 10 TEMC

«A30Tcoz[ep>1<amne OpPraHU4YCCKUC COCIUHCHUSD).

Pa3neun. 5. Boicokomouieky

JsipHbIe coequHeHus (2 4)/(6 1)

24

Tema 10. Ilnactmaccsl. Kayuyku. BosiokHa

Tema 11. BbicokoMoOJIEKYISIPHbIE COEIMHEHUS

6 a

OcHOBHEBIC ITOHATHA XUMHUHN

BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE

3BE€HO, CTCIEHb

MMOoJIMMCpHU3alU, CPCAHAA MOJICKYJIApHAA Macca.
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OcHOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN —

IIOJINMEPHU3ALUs U MOJUKOHCH AL
[IpencraBnenue 0 CTEPEOPEryIIPHOCTH
U HaJIMOJIEKYJADHOW  CTPYKTYpe  TOJIMMEPOB,
3aBUCUMOCTb _ CBOWCTB  IOJHMMEpPOB  OT WX
MOJIEKYJIIPDHOTO ¥ HA/IMOJIEKYJISIPHOTO CTPOEHHUS.
JlemoHcTpanus oOpa3noB pe3uHbl. BupeopparmeHnt
«Bynkanuzanys pe3uHbD).
[Ipaktuueckass padora Ne 7. Pemienue skcrepruMeH-
TaIbHBIX  3amady 1o  Teme  «PacrozHaBaHue
OPraHUYECKUX COCIUHCHUI.

[InacTmaccel  (IOJIMATUIIEH,  MOJMIPONUIIEH,

MOJIMBUHWIXJIOPUL, OJUCTHPOJ). HaTypanbHbIN

N CHHTCTHYCCKHUC KAaY4YKH (6VTaI[I/IeHOBI>II‘/JI,

XJOPOMNPEHOBBIA Y W30OPEHOBLIN). BosokHa:

HaTypaJIbHBIC (XJ'IOHOK, mepcCTh, IHéJ'IK),

UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO03a),
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CHUHTCTHYCCKUC (KaHDOH )41 J'I&BC&H) .

JleMOHCTpamys: — O3HAKOMJICHHE ¢ 00pa3lamu
NPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,

IUIACTMACC, Kay4yKOB.

IInacTmaccsr: MMOJIMMCTHUIIMCTAKPHJIAT, II0JIn-
Kap60HaTBI, HOHI/IC-)TI/IJIGHTCpe(l)TaJIaT. yTI/IJII/ISaHI/ISI )41
Hepepa60TI<a IJ1aCTHKaA. SHaCTOMepBI: CHJIMKOHBI.

[HonumMmepsl coenuaapbHOro HasHaueHus (TedJioH,

KEBJIAp, DJICKTPOIIPOBOAAIINC IIOJMMCEPHI,

OropasiaracMale IOJIUMEDHI).

[IpakTnueckas pabota Ne 8. Pewenne
IKCIIEPUMEHTAJIBHBIX 33J1a4 0 TeMe «Pacro3HaBaHue

ImaacTMacC 1 BOJIOKOH»

Pa3nen 6*. Utorosoe mosropenue (1 4)/(5 1)

1P

HToroBas koHTpoJIbHas padoTa 3a kypc 10

KJ1acca

1P

[ToBTOpEHHE. I'eneTnueckas CBSI3b MEXKTY

Pa3In4YHbIMHU KJIaCCaMH OPIraHNYCCKUX COCI[I/IHCHI/Iﬁ

2P
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[ToBTOopenue.  Bplumcnmenusi: —  omnpenencHHUe
MOJICKYJISIPHOM (POpPMYJIbI OpraHMYECKOro BELIECTBa
10 MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0
cocTtaB; Mo Macce (00bEMY) MPOAYKTOB CTOPAHUS; 110
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
PEaKIMy W/UIN UCXOIHBIX BEIIECTB; — YCTaHOBIICHUE
CTPYKTYpHOU (HDOpMYIBI OPTaHUYECKOTO BEIIECTBA Ha
OCHOBE €r0 XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB

IMOJIY4YCHHUS.

2P

1 g B Heaem10, Becero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea10, Bcero 105 q,

u3 Hux 10 y — pe3epBHOe Bpems

TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMUSA»

11 KIJACC «OBIIAA U HEOPTAHNUYECKASA XUMUA»

Ba3zoBnblii ypoBensb (1 yac)

Yrayoaénnsiii yposenb (1+24aca)

Kon-Bo

qaCcoB

Pa3nen 1. Teoperuueckue ocHOBBI Xxumum (12 4/36 1)

Kon-Bo

qaCcoB
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34

Tema 1. Ctpoenne atoma. [lepuoguvecknii 3aKoH u

Hepnozmqeucaﬂ CUCTEeMa XUMHNYECCKHUX JJICMECHTOB J]. H. MenpneneeBa

(8+1)u

XUMUYECKUN dJeMeHT. AToM. Sapo aroma,

HU30TOIIHI.

KopnnyckyasapHO-BOJIHOBOW AYaJIN3M, ABOMCTBEHHAS

opupoaa QJICKTPOHA. CTpOGHI/IC QJICKTPOHHBIX

000J104YeK aTOMOB, KBAHTOBBIC YHCJIA.

Pacnipenenenue AJIEKTPOHOB 1o ATOMHBIM

Op6I/ITaJ'I}IM; IIPUHIWII MMHUMYMA SHCPIruu, ITPHUHIIMII

Ilayan, npaBuiio XyHIA.

DJIEKTpOHHAS 000J10YKa. DHEpPrTUYeCcKue
YPOBHH, MOAYPOBHU. ATOMHBIE OopOUTau, S-, p-,
d-anemenTl.  OcoOEHHOCTHM  pacmpeeICHUs
JIEKTPOHOB MO OpOUTAIAM B aTOMAaxX SJIEMEHTOB
NEPBBIX YETBIPEX MEPUOAOB. DIEKTPOHHAS

KOH(UTryparus aToMOB.

DJNEeKTpOHHBbIE KOH(UTYpaIlM aTOMOB 3JIEMEHTOB

MEpBOrO —  YETBEPTOr0  MEPUOAOB B OCHOBHOM
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141 B036y>K,ZIéHHOM COCTOsHHNH, QJICKTPOHHBIC

KOH(UTYpaLMi HOHOB.

[lonsarue 06 OHCPI'r MOHM3allnuH1, SHCPI'UK CPOACTBA

K JIEKTPOHY. DNEKTPOOTPUIATEILHOCTb.

[lepuomnueckuii 3akoH u  llepunoamueckas
cucTeMa XuMuueckux diaemeHntoB J[. W
MenpaeneeBa. CBsA3b NMEPUOAUYECKOTO 3aKOHA M
ITepuoanyveckoit CHCTEMBI XUMHYECKHUX
anemeHTOB J[. . MenneneeBa ¢ COBPEMEHHOM
TEOPUEN CTPOCHUS AaTOMOB 3aKOHOMEPHOCTH
U3MCHCHHMSI CBOMCTB XHMMHMYECKHX DJIEMCHTOB
U 00pa3yeMbIX HMMH TPOCTBIX U CIOXXHBIX
BEIICCTB IO TpynnaM M TepuojaM. 3HAUYCHUE
nepuoandeckoro 3akona /[. . Menneneesa.
JemoHCcTpanus
Bunet  Tabmun  «llepuonuyeckas  cucrema

xuMudeckux siaemeHToB 1. 1. MenaeneeBay

O0001IEHNE U CUCTEMATHU3ALUAS IO TEME.
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Pabota ¢ Tecramu B hopmare EI'D

YPOK KOHTPOJISI 3HAHUM MATEPHUAIIA TEMBI 1P
Pa6ora c recramu B popmate EI'D
4 49 Tema 2. Ctpoenue BemrecTBa. MHOroo0pa3ue BelecTs 10 4
Crpoenue BeniecTBa. XUMUYEcKasi CBs3b. BuJbl 1
XUMHUYECKON CBSI3U (KOBaJEHTHAs HEMOJSpHAs U
MOJIsIpHAs, HMOHHAS, MeTaJlJTnyecKas).
MexaHu3Mbl oOpa3oBaHuUs KOBAJICHTHOU
XUMUYECKON CBsI3u (OOMEHHBIH U JIOHOPHO-
AKILIEITOPHBIN). Bonopoanas CBS3b.
BanenTHOCTS.
DHeprus 51 JUIMHA CBSI3U. [TonspHOCT®, 1
HAalPaBJICHHOCTh W  HACBHIIIAEMOCTb KOBAJIEHTHOU
cBsa3u. Kparneie cBa3u. BonopoaHas cBs3e.
MexXMONEKYIIpHBIE B3aUMOACHCTBHS
BasleHTHOCTP ¥ BaJ€eHTHBIE BO3MOYKHOCTH aTOMOB. 1
'ubpunuzanms ATOMHBIX opOuTanei. CBs13b
3JIEKTPOHHOM CTPYKTYpPBHI MOJIEKYJI C ux
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reOMETPUUYECKUM CTPOCHUEM (Ha npuMepe
COEAMHEHU JIEMEHTOB BTOPOTO MEPHO/IA).

DIJIEKTPOOTPULIATEILHOCTh. CTENEHb OKHUCIICHHUS.

Honpl: xatuoHel ©W  aHUOHBL. BemecTBa

MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMUSI.

3aKOH MOCTOSHCTBAa COCTaBa BEIIECTBA. 1HIBI

KPUCTAJUIMYECKUX PEIETOK U CBOMCTBA BEILIECTB.

JdemoHcTpauus

Moaenu KpUCTaTIIMYECKUX PEIIETOK
[IpencraBnenus 0 KOMIIJICKCHBIX COCIMHECHUIX.
CocraB KOMIIJICKCHOT'O HOHa: KOMIIJIEKCO-

O6pa3OBaTCJ'IB, yuranael. KoopJIMHAIIMOHHOE YMCJIO.

Homenknarypa KOMIUIEKCHBIX COETMHEHUU.

3HaueHWe KOMIUIEKCHEIX coennHenni. lloHsTue

0 KOOPJIWHAIIMOHHOW XUMUMU.

[TonsiTue 0 aucnepcHbIX cucteMmax. VICTUHHBIE U

KOJNIOUOHBIC PaCTBOPEI. MaccoBas J0JIAA

BEIIIECTBA B PacTBOPE.
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CrocoObl  BBIp@XEHHSI KOHIIEHTPAIMU  PaCTBOPOB: 1
MaccoBas [IOJI1 BEIIECTBA B PACTBOPE, MOJIAPHAS
KOHLICHTPAIH.
Hacpimenneie Y HEHACBIILICHHBIC pacTBOpBHI, 1
pacTBOpUMOCTh. KprcTamioruaparsl.
Borunciienust
C UCMIOJB30BAaHUEM  TOHATHMM  «MmaccoBas  J0OJIs
PacTBOPEHHOTO BEILIECTBAY», PACTBOPUMOCTH,
«MOJISIpHAs! KOHIEHTPALIUS
1| Knaccudukanuss HEOPraHMYECKUX COEIMHEHUM. 1
HomeHnknatypa ~ HEOpPraHMYECKHMX  BEIIECTB.
I'eneTnueckasi CBSA3b HEOPraHMYECKUX BEUIECTB,
NpUHAJIEKAIINX K Pa3JIMYHBIM KlaccaM
(5+1) u Tema 3. XumMuueckune peakuum (17 +1) a
Beruuciienust 1P
— Macchl BellecTBa WM 00bEMa Tra3oB 1O
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WU

00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEaKIIUU BEILIECTB;
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— MAacCCOBOM JIOM ¥ MOJIIPHOM  KOHIICHTPAILIUH

BEIIECTBA B PACTBOPE

Bouruuciienust
— Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTa
pEeaKIuu, €CIIM OJTHO U3 BEIIECTB IaHO B BUJIE PaCTBOpa
C OIPEAEIEHHON MacCOBOM JIOJIEH

paCTBOpéHHOF O BCIIICCTBA

XuMudeckas peaxuus. Knaccuduxanus
XUMHAYECKUX PEAaKIUd B HEOPraHUYECKOW U
OpPraHU4eCKOM XUMHUHU. 3aKOH COXPaHEHUS MacChl
BEILIECTB; 3aKOH COXPAaHEHUs W NPEBPALICHUS

OHCPIUHU IIPU XUMHYCCKUX PCAKIMAX.

TennoBble 3¢ ekt XUMUYECKHX  PEAKLUU.

TepMOXUMUYECKUE YPABHEHUS.

Boruuciaenus

— TemioBoro 3 dexra peakiuu
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CkopocTp  peakuuu, €€ 3aBUCUMOCTh  OT

pa3nuuHbIX (akTopoB. OOpaTHMble PpEaKIHU.
Xumuyeckoe paBHoOBecue. PaKTOPhI, BIMSIOIINE
Ha  COCTOSHME  XUMHYECKOIO  PaBHOBECHS.
[Tpranmn Jle Hlarense.

IIpakTnyeckas padora
Ne 1. Bnusinue pa3znuuHbixX (PakTOpOB HACKOPOCTh

XUMHUYECKOU pEaKIIUU.

I'omorenneie wu I'CTCPOICHHBIC  PCAKIHH. Karamu3
" KaTaJIn3aTOPHI.
KoHCTaHTa XHMHYECKOTO PAaBHOBCCHI. CDaKTOpBI,

BIIMSAIOLIME HA TOJIOKEHUE XUMUYECKOTO PaBHOBECHS:

TEMIIEpATypa, AABJICHHUE W KOHILICHTPALMU BEILECTB,

ydacTByromux B peakuuu. [Ipuamun Jle [larense.
IIpakTueckas padora

Ne 2. Bausitnue paznuuHbiX (HakTOpOB Ha TMOJOKEHUE

XUMHUYCCKOI'O PaBHOBCCHAI.

DIeKTpoauThUecKas auccoruanvsi. CUIbHBIE U
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cma0ble AJIEKTPOJIUTHI. Peakimm noHHOTO
oOMeHa.
JlaGopaTtopnas pabora

— IIPOBCACHUC pGaKHI/Iﬁ MOHHOTO OOMEHa

Beimoninenne  ynpaxseHuil 1no temam: CuHibHBIE
U cialble AMeKTpoauThl. CTeneHb JUCCOLUALINN.

Peakuuu noHHoro oOMmeHa.

Pemenue 3aJa4 110 TCMC: XHUMHYECKOE PaBHOBCCHUC

CusnbHbIe 1 cadbie IeKTpoauThl. Cpelia BOIHBIX
pacTBOPOB  BENICCTB: KHUCJasi, HEWUTpaiabHasi,
HIeJI0YHAs!.

IloagTne o BomopoaHoM mokasarene (pH)

pacTBoOpa. ['uapoaus OPraHUYECKUX u

HCOPraHM4YCCKHNX BCIIICCTB.

Jlaboparopnasi padora
— ONpEeesieHuEe Cpelbl PacTBOPOB BELIECTB C

IMIOMOIIBIO YHUBCPCAJIIBHOI'O HHAUKATOPA.

Honnoe mnpowsBeaeHue Bonabl. Cpema  BOIHBIX
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Bonopoausriii moka3zareins (PH) pactsopa.

PaCcTBOPOB: KHCJIOTHAsA, HGfITpaHBHaH, mcJIO4YHad.

I'mpponus conen.

1| OKHCIUTENBPHO-BOCCTAHOBUTENBHBIE PEAKIIUH.
JeMoHcTpanus
Pa3snokeHne mnepokcuga BOAOpoAa B IPUCYT-

CTBUM KaTaynu3aropa. lloHAtne 00 21eKTponuse

pacmjaaBoOB M pacTBOPOB coJici. IIpuMeHeHue

OJICKTPOJIN3a.

Baxuenmme OKUCIUTEIN U BOCCTAHOBUTEIU. MeToxa

AJIEKTPOHHOTO OajlaHca

OKHUCIIMTEILHO-BOCCTAHOBUTEIILHBIC pcaKkiuu.
Crenenp okuciieHusi. OKHUCIUTEIb U BOCCTAHOBUTEIID.

Hpoueccm OKHUCJIICHUA 1 BOCCTAaHOBJICHMS.

DJEKTPOIU3 PACTBOPOB M PACILIIABOB BEIIECTB.

1P | Kontponbnas padora 1 (1nmonyroaue)

KonTtponrhas padota 1 (Tect B popmate EI'I)

Pa3znen 2. Heopranudeckas xumusi (164/514)

(8+1) u Tema 4.

HemeTananbl

294
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Boruucienus
— macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
PEAKILMH, €CJIM OJTHO U3 BEIIECTB JIaHO B BHUJIE PaCTBOpa
C ONpPEAECTEHHON MAaCCOBOM HOJIEU

paCTBOpéHHOI‘O BCIHICCTBA

Beruuciaenust
— JIOJIA BBIXOJa MPOJIYKTa PEAKIIUN OT TEOPETUUYECKU

BO3MO>XKHOI'O

Hemeramnsl. [lonoxxeHue HEMCTAJIJIOB B

ITepuoanyeckoit cHCTEME XUMHYECKHUX
snemenToB JI. M. MenmeneeBa m O0COOCHHOCTH
CTPOEHHUS aTOMOB.

JleMoOHCTpaLun

1. O6pa3ipl HeMETaIIOB.

Bonopon. Ilonyuenue, dusznueckue M XUMHYECKUE
CBOWCTBa (peakluu C METalIaMUd U HEMETaJlIaMu,
BOCCTAHOBUTEJIbHBIE CBOMCTBA).

JlaGopaTopHbie ONBITHI
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1. KauecTBeHHbIC PCaK Ha HCOPIraHUYICCKHUC NOHBI

¥ KaTHOH BOJIOPO/IA.

I'mppuael. TOIUIMBHBIE 3JIEMEHTHI.

du3nvecKue CBONCTBA HEMETAIUIOB. AJUTOTPOTIHS
HEMETAUIOB (Ha TIpUMEpe KHUCIIOpOJa, CEephl,

docdopa u yraepona).

Kucnopon u o30H. Yraepoa, HaxoXIEHUE B IPUPOJIE,

AKTHUBHUPOBAHHBLIN

AJUIOTPOIIHBIE  MOJU(HKALUU.

YI'OJIb, a):[cop6u1/151. DyILICPEHBI, rpad)eH, YIJICPOIHBIC

HAHOTPYOKH.

JleMmoHCTpanuu
2. 'openue cepsl, hocdopa, xene3a, MarHus
B KHCIJIOPOJIE.
JlaGopaTopHble ONbITHI.

2. Ilomyuenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAXHEHUIIINX HEMETAJLIIOB

TAJIOTCHOB M HMX  COCAWHCHUH  (OKCHJIOB,

KHUCJIOPOACOACPIKAIINX KHCJIOT, BOOOPOOHBIX
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coenuHeHuil). IIpumMeHeHHWe TajJOreHOB W UX

COCIUHEHUH.
["anorenoBo10pOABI. Baxueiiue KUCIIOPOJ-
coZepkKallie COCAUHECHUS TaJIOr€HOB.
JlaboparopHbie Y MPOMBIIIEHHBIE CIIOCOOBI

IMOJIYUCHUS I'aJIOTCHOB. HpI/IMeHeHI/IG TaJIOTCHOB U HX

COEIMHEHUN.

XUMHYECKHE CBOMCTBA Ba)KHECHIIIMX HEMETAJIJIOB.
Cepa u eé coemuneHus. (OKCHABI, KHUCIOPOI-
coJiepKariue KHUCJIOTBHI, BOJIOPO/IHBIC
coenuHenus). [Ipumenenue cepel U e€

COEIMHEHUN.

Cepa. HaxoxneHnue B nmpupoje, Criocoobl MOJTy4eHUs,
bu3ndYecKkre U XUMHYECKHe cBoicTBa. CepoBOIOPOI,
cynbuasl. Oxcun cepol (IV), oxcum cepwsr (VI).

CepHI/ICTaﬂ hH CCpHad KHUCIOTBI M HX  COJH.

Oco0eHHOCTH CBOMCTB CEpHOM KUCTOTHI. [[pumeHeHune

Cepbl U €€ COCTMHECHU M.
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JlabopaTopHble W TPOMBINIIEHHBIE  CIOCOOBI
HOoJydyeHus: Kuciaopona. PU3NYecKue U XUMHUUYECKUE
CBOWCTBA KHCIIOpOJa W 030Ha. [Ipumenenne

KHCJIOpOJa 1 O30HaA. OKCI/IIH)I H IICPOKCHUIDI.

XUMHYECKHE CBOMCTBA BAXKHEUIINX HEMETAILIOB.

A3zoTa u ero COCIUHECHHUS. (Oxcupl,

KHCJIOPOACOACP KAIIUC KHCJIOTBI, BOJOPOIHLIC

coeauHenus ). [I[pumeHenue azora u ero

COCUHEHHU.
A3oT. Haxoxienue B mpupojie, CiocoObl MOTydeHHUS,
dbu3nyecKkue U XMMUYECKHE CBOMCTBA. AMMHUAK,
HUTPUJIBIL.
Okcuapl a3oTta. A30THCTasg M a30THAA KHUCJIOTBI U UX
comd. OCOOEHHOCTH CBOMCTB a30THOM KHCJIOTHI.
[IpumeHeHue a30Ta U €ro COeAUHEHUN. A30THBIE
yI0OpeHHUs.

XUMHYECKUe CBOMCTBA BOKHEUIIINX

HemetaioB. ®dochop u ero coeaUHCHHS.
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(OKCI/II[LI, KHCJIOpOACOACPKAIMUCKHUCIIOTHI,

BOJIOPO/THBIC COCJIMHCHHS ). [IpumeHenue

dbocdopa u ero coeTMHEHUA.

®dochop. Haxoxaenume B HpHpoae, CHOCOOBI
TOJTydeHUs, (PU3NICCKUE M XHUMHUYCCKHE CBOMCTBA.
®dochuast u pochun. Oxcuapl Gocdopa, hochopHas

KHCJIOTA U €€ COJIN

Meradbochoprags wu  nupodochopHas  KHUCIIOTHI,

dbochopucrtas u  docdhopHOBATUCTAST  KHUCIOTEL

[Tpumenenue dhochopa u ero coeMHEHUN.

docdopHbie y100peHus.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJLIOB

(yrmepoga W KpeMHHUS) W WX COEIUWHEHUU

(okcuaoB, KHCJIOPOJICOAEPKAIINX
BOJIOPOJIHBIX coenuHenuit). [lpumenenue

YIJIEPOJIa, KPDEMHHS U UX COCTUHEHUMU.

KHUCJIOT,

OuU3MYECKNE W XMMHUYECKHE  CBOWMCTBA  IPOCTHIX

BEIIECTB, 00pa30BaHHBIX yriepoaoM. Okcu yriepoaa
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(1), oxcun yraepoxa (IV), yronbHas KuciaoTa u eé
COJIH. [lpuMeHeHHE  TPOCTBIX  BEIICCTB,

06p3.30BaHHI>IX yYrjepoaoMm, U €ro COCHHHGHHﬁ.

Kpemuuii. Haxoxnenue B mOpupojae, CHOCOOBI
NoNydyeHusi, (U3NYECKUEe M XUMHUYECKHE CBOICTBA.
Oxkcun kpemuusa(IV), kpeMHueBasi KUCIOTa,CUITUKATHI.
IIpuMeHeHre KpEMHHUS U €0 COSUHEHUM.

CTGKJIO, €TI0 IIOJIYYCHHUC, BUJbI CTCKIIA.

1P

Boruuciaenus

— MacCChl BCIICCTBA HWJIHU 00BEéMa Tras3oB IO

HN3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC HIIHU

00BEMY OJHOTO W3 YYACTBYIOLIMX B peakUuu

BCIICCTB;

— wMacchl (00bEMa, KOJTMYecTBa  BEILECTBA)

MPOAYKTOB PEaKIMH, €CJIM OJHO M3 BEIIECTB

HMCCT IIPUMCECHU

IIpakTnyeckne padoTbl

Neo 3. PemeHue 3KcrepuMEHTAIBHBIX 3a7a4d M0 TeMe
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«l astore”by.

IIpakTnyeckue padorTsl 1
Ne 4. Pemenue skcniepUMEHTANbHBIX 3a/1a4 MO0 TEME
«Cepa 1 €€ coeTMHEHUN.
IIpakTH4eckue padoThI 1
Ne 2. Pemienue skcriepuMEHTaIbHBIX 33/1a4 110
teme «Hemeramnsny
IIpakTnyeckue padorTbl 1
Ne 6. Pemenue skcnieprMEHTANbHBIX 33[a4 MO TeMe
«A30T, (hochop U UX COeTUHEHUS».
KonTpoJbHasi padora 2
O00011eHne 51 cUCTEMATH3AIIUSI 1o TEME 1
«Hemetamnel». Pemenue 3agau B popmare EI'D
8 u Tema 5. Metasuibl (21+3) u
Meraisl. ITonoxenue METaJIOB B 1
[lepuonnueckoi cucreme XUMUYECKUX

snemenToB JI. M. MengeneeBa. OcoOeHHOCTH

CTPOCHHS

AJIEKTPOHHBIX  000JI0YEK

aTOMOB
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METAJUIOB.
JleMoHcTpaLun

— 06p&3HI>I MCTaJIJIOB

OOmiass  XapakTepucTUKa  MeETauioB  [A-rpynmsl
[leppoanyeckol CUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Hatpuii wu kanuiit: mnomydyeHue, Qusnueckue u
XAMHUYECKUE CBOMCTBA, IPUMEHECHUE ITPOCTHIX BEIIECTB
1 UX COCIUHCHUM.
JdemoHcTpaumMu

- B3zaumonelcTBre 1IEI0YHBIX U IIEI0YHO3EMEIbHBIX
METAJZIOB C BOJOM (BO3MOXKHO  HCIIOJIb30BaHUE

BUJIEOMATEPHUAIIOB)

OO6mast  xapaktepuctuka MeTamuioB [IA-rpynmsr
[Teppoan4yeckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Marnuii u Kanplui: TofydyeHue, GU3NUECKHEe U
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
1 uX coeauHeHuil. JKECTKOCTh BOJBI

U CTIOCOOBI €€ YCTpaHCHHSI.
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XHUMHYECKHE CBOMCTBA Ba)XKHEHIIIMX METaJIJIOB 1

(HaTpuit, Kaaui, KaabllUi, MarHui, aTOMHHUH,

LIUHK, XpOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

JlaGopaTopHble ONBITHI

— KA4YECTBCHHBIC PEAKIIMU Ha AHUOHBI U KaTUOH

aMMOHMSI,

— B3aUMOJICUCTBUE TUAPOKCH/IA AITFOMUHUS C

pacTBOpaMHU KUCJIOT U IIEJIOUEH;

— KQYeCTBEHHbIE pEaKIMU Ha  KATHOHBI

METaJlIOB
ATIOMHHMIL: TIOJTydeHHE, (PU3NYECKUEe U XUMUYECKUE 1
CBOMCTBA, MPUMEHEHHUE IIPOCTOTO BEIIECTBA M €ro
coeAuHeHU. AMQoTepHbIC CBOMCTBA OKcHJa
U TUAPOKCHJA aJIOMUHMSA, THAPOKCOKOMILJIEKCHI
AJTFOMUHMS.
O0o0011eHre B cucTeMaTu3alus 1Mo TeMe «MeTalbl 1P
riiaBHoM oarpymme. Tect B popmarte EI'D

O6mme  ¢usuMyeckue  CBOMCTBA  METAJIOB. 1
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CmiaBel METAIOB. DJIEKTPOXUMHUYECKUN Pl
HanpsHKEHUW METaIIIOB.
JdemMoHcTpauuu
— KOJIJIEKIIHNSA «MeTalIbl U CIUIaBhI».
— B3aUMOJENCTBHE MEIU C a30THOM KHUCJIOTOU

Pa3IMYHON KOHLIEHTPALIUU

OO0masi  xapakTEepUCTHKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepuonuueckoil  cUCTEMBI
XUMHYECKUX 3JIeMEHTOB. Du3nueckue U XUMUYECKUE
CBOMCTBA XpoMa U €ro coeauHeHu. OKCUIbI
u rugpokcuabl xpoma (I1), xpoma (III) u xpoma (VI).
XpoMatel M JOUXpPOMAThl, HUX  OKHUCIUTEIbHBIC

cBoiicTia. [lomyyeHne u npuMeHeHne Xpoma.

DU3NYECKNE U XUMUYECKHUE CBOMCTBA MapraHiia v €ro
coenuHennii. Baxxueiimue coenqunenus mapranmna (I1),
mapranua (IV), mapranma (VI) u mapranuna (VII).

HGpMaHFaHaT KaJiys, €ro OKUCINTCIIBHBIC CBOMCTBA.

OOmme  crmocoObl  TMOMYYEHHs]  METaJUIOoB.
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Metamnyprus

PaCHDOCTDaHCHI/IC XUMHUYCCKHUX DJICMCHTOB-MCTAJIJIOB

B 3eMHOU Kope. Pu3nyeckne U XUMHYECKHUE CBOUCTBA

xKene3za U ero coeAuHeHui. OKCHIbI, TUAPOKCHIBI U
commu xkene3a (I1) uxenesa (111). [Tomyuenue

" IIPUMCHCHUC JKCJIC3a U €TI0 CILIaBOB.

Menp: mnonydeHue, (U3MUYECKUE U XUMUYECKUE
CBOWCTBA, MPUMEHEHUE IPOCTOrO0 BEHIECTBA M €rO0
COCIUHCHU.

[unak: mnomaydyeHue, QU3NUECKUE U XUMHUYECKUE
CBOWCTBA, MPHUMEHEHUE IPOCTOrO BENIECTBA M €rO
coeauHeHu. AMGOTEpHBIC CBONCTBA OKCHIA

U THAPOKCHA HNHKA, THAPOKCOKOMIIJICKCHI IMHKA.

Koppo3usg wmeramioB. CriocoObl

341U THI

oT

koppo3uu. IIpuMeHeHne MeTamioB B OBITY U

TCXHHKE.

Boruunciaenus

— pacy€Thl MacChl BeIlIeCTBA WU 00bEMa razoB
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M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WM 00bEMY OJTHOTO U3 YYACTBYIOUINX B PEAKIHH
BEILIECTB; pacyE€Thl Macchl (00bEMA, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKINH, €CIIU OJJHO U3
BEIIECTB UMEET MPUMECH;

— pacu€Thl Macchl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOYKTa PEaKIH, €CIIM OJTHO U3
BEIIECTB JaHO B BUJIE PACTBOpA C ONpeIeIEHHON

MaCCOBOM 10JIeH paCTBOpéHHOI‘O BCIICCTBA

IIpakTn4yeckne padoTbI
Ne 7. Pemienne skcneprMMEHTAIBHBIX 3a7a4 10 TeMe

«MeTautpl TOOOYHBIX TTOATPYIIID.

O0001enre u cucremarusanusa no reme: «Oorue
cBoiictBa MeTayioB. OOmME CcHocoObl MOMyYEHUs

MeTamioB». Pabora ¢ Tectamu B hopmate EI'D

IIpakTnueckue padoTbl
Ne 3. Pemienue skcriepuMeHTaIbHBIX 33124 110

TteMe «MeTajuibly.
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O0001IeHe U cucTEMaTH3alMs Mo TeMe «MeTamibl

noOouHo moarpynmsl». TecT B popmare EI'D

O00011eH1Ee U CUCTEMATHU3ALUS 110 TeMe «MeTalIbDy). 1

TectupoBanue\Pemenue 3a1a4 B popmare EI'D
1| 'eneTnueckas CBA3b BEIIECTB 1
Brinonnenue ynpaxHenuit o teme «I eHerrueckas 1

CBSI3b KJIACCOB HEOPTAHUYECKUX COETUHCHUI

TecrupoBanue\Pemrenue 3ama4 B popmare EI'D
O6o6mienne W cucTemMaruzalusi 10 TeMe 1

«Hemerannel. Metamnei». Tect B hopmare EI'D
1| KonrposnbHas pabota 2 o teme | Kontponpnas padora 3 nmo teme «Heopranmueckas 1

«Heoprannueckast XuMus» XUMUS)
AHanu3 KOHTPOJILHOUN PabOTHI. 1P
AHanu3 KOHTPOJILHOUN PabOTHI. 1P
Pa3nen 3. Xumus u :xku3Hb (4 4/8 4)
(4+1) ua . Tema 6. XuMusi 1 KU3Hb Tema 6. MeToabl MO3HAHUSI B XUMUH. (10+5) u
XUMUA U )KU3Hb

1| Pons xuMuM B 0O€CIIEUEHHHM DSKOJIOTHYECKOM, 1
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SHEPreTUYECKOW U TMHIINEBOM OE€30MacHOCTH,
pa3BUTHM MenuuuHbl. [loHsATHE O Hay4YHBIX
METOJIaX O3HAHUS BEIIECTB U XUMUYECKUX

pEaKILIUH.

XUMHS TUIIA: OCHOBHBIE KOMITOHEHTBHI, MHIICBBIC
nobaBku. Pomb Xumum B 00€CleYCHHH MHUIICBOU
6e3zonacHoct. Kocmernueckue u mapdromepHbie
cpenctBa. beitoBas xumms. IlpaBmiia Ge3omacHOTO
UCIIOJIb30BAHUS CPEJICTB OBITOBON XUMUU

B IIOBCEIHEBHOM JKU3HU.

XuMus B CTPOUTENBCTBE. BaKHEHIIINE CTPOUTEIBHBIC
MaTepuanbl  (LIEMEHT, OETOH). XHAMHUYECKOE

3arpsi3HEHNE OKPYKAIOIIEH Cpebl U €ro MOCIEICTBHS.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIIUIIAX
IPOMBIIIIJICHHOTO MOJTy4eHUS BXHEHIIINX

BCIICCTB.

HayuyHbple npuHIUMIIBI OpraHu3aliii  XUMHUYECKOIrO

pou3BoCTBa. [IpoMbINIIEeHHBIE CTTOCOOBI TTOTYUYEHUS
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BOKHEUIIIMX BEIIECTB (HAa MpUMEpPEe MPOU3BOJICTBA

aMMHakKa, CepHOﬁ KHCJIOTHI, MeTaHOJIa) .

[IpombIlIeHHBIE CITOCOOBI MOTYYEHUS METAIIIIOB

H CIIJIaBOB.

[IpobGiema 1iepepabOTKM  OTXOIOB W IMOOOYHBIX

Ponpb XUMHUHN B oOecrneueHNn

IIPOAYKTOB.

SHEPreTUYECKOU 0e30macHOCTH. [IpUHIIUIIBI «3eIEHOU

XUMHUN)).

YenoBek B MHUPC BCHICCTB MW MAaTCpHAIOB!:

Ba)KHEHIIIHE CTPOUTCIIBHBIC MaTcpUaJibl,

KOHCTPYKIIMOHHBIE MaTepualibl, KPaCKH, CTEKIIO,
KepaMHMKa, MaTepUajibl  JUId  DJIEKTPOHHUKH,
HaHOMATEPHUAJIbI, OPTAHUYECKUE U MUHEPAIIbHBIE

yI0OpeHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepUaIbI,
KpPacCKH, CTEKJIO, KEPAMHUKA.

Matepuasl U1 2J1eKTPOHUKN. HaHOTEXHOI0THHN

Xumud B CEIbCKOM  XO3siicTBe.  OpraHuyveckue
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Y MUHEpaJIbHbIE YA00pEHUSI.

1| Xumuss ©  3700pOBbE  4YEJIOBEKa: IpaBHia 1
WCIIONB30BaHUs  JIEKAPCTBEHHBIX IIPENapaTos;
IpaBUiIa 6e30macHoOro UCIIOJIb30BaHUs
MpenapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM
KU3ZHU
[TonroroBka k k\p B popmare EI'D (uacts 1) 1P
[TonroroBka k k\p B popmare EI'D (uacts 2) 1P
1P | UTtoroBast KoHTpOJbHAs paboTa Utorosas koutponsHas padora B hopmare EI'D 1P
Urorosast kouTposibHasg pabora B popmare EI'D 1P
AHanu3 UTOroBOI KOHTPOJILHON pabOThI 1P

1 4 B Hegento0, Beero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMsi

3 u B Heae10, Beero 105 q,

u3 Hux 10 4 — pe3epBHOe Bpemsi

YpoBeHb 00yueHUsI

[TpakTrueckue paboThl

KoHnTposabHble paboThl

ba3oBrbIit

3

3

YrnyOneHHbIl

8
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