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HOACHUTEJIBHAA 3AIINCKA

MopenbHasi CHHXpOHU3HPOBAaHHAs pabodasi mporpamma 0a30BOro M yriTyOJIEHHOTO
uzydeHus npenmera «Xumus» B 10-11 xraccax paspaborana Ha ocHOBe Paboumx
nporpaMMm cpemHero oOmiero oOpa3oBaHus 1O XuMUU (0a30BBIM  YPOBEHD,
YTy ONnEHHBIHI YPOBEHB), 0JI00pEHHBIX peuieHueM dbenepanbHOTO
y4eO0HOMETOIUYECKOT0 OOBEAMHEHHS 10 00meMy obOpazoBanuio or 29.02.2022r.,
pOTOKON 7/22, cocTaBieHHBIX Ha ocHOBe denepanbHOro 3akoHa oT 29.12.2012 Ne
273-03 «O06 obpazoanuu B Poccuiickoii Deneparuny», TpeboBanuit k pe3ynbTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CPEIHETr0 00IIero o0pa3oBaHus,
npeAcTaBieHHbIX B DefepaibHOM TOCYJapCTBEHHOM 0O0pa30BaTEIbHOM CTaHAapTe
cpeaHero oOuiero oopasoBanus, (YTBEpKAEH MpukazoM MuHuctepcTBa o0pa3oBaHus
u Hayku Poccuiickorn @enepanun ot 17 mas 2012 r. Ne 413, ¢ usmenenusamu ot 12
asrycta 2022 r1.), ¢ yu€rom «KoHuenuuu mnpenojiaBaHus y4eOHOro MpeaMera
«Xumus» B oOpa3oBarenbHbIX  opranuzamusx  Poccuiickoit ~ ®Denepanuu,
peanu3yronmMx OCHOBHBIE 0O0Ieo0pa3oBaTeIbHbIe MPOrpaMMbl»y  (YTBEp)KICHA
Pemiennem Komnernn Munnpocsemennuss Poccuun, mpotokon ot 03.12.2019r. Ne
[IK4BH) u ¢denepanbHOli paboueit mporpamMmbl BocnuTaHusi. OCHOBY IMOIXOJOB K
pa3paboTKe MOJIETFHON CHUHXPOHU3WPOBAHHOW paboueld mporpamMmbl 0a30BOro
yrayonénHoro msyueHus mnpeamera «Xumus» B 10-11 kmaccax, K ompeneieHUto
oOmielt crpaterun oOy4eHHs, BOCIIMTAHUS M Pa3BUTHUsI OOyYarOUIUXCsl CpeJCTBaMU
y4eOHOro mnpeaMera «XHUMHUsS» Ha 0a30BOM YPOBHE COCTAaBWJIM KOHIICNTyaJIbHBIC
nonoxkenust DI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJeH, CoJepKaHusi,
pe3ysbTaToB OOy4YeHUss U TpeOOBAaHUM K YPOBHIO TMOJTOTOBKU BBITYCKHUKOB.
N3yuenne mnpeamera, peanuzyeMoe B YCIOBUAX  JudepeHIIMPOBAHHOIO,
npouiIbHOrO  00y4YeHus, MpU3BaHO oO0ecneuYuTh OOHIE00pa30BATENbHYI0 U
OOIIEKYJIbTYPHYIO OJATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JI aJanTaluu

HX K 6BICTpO MCHAIOIMUMCSA YCJIOBUAM KU3HU B CONYMC, d TAKIKC JJIS IMTPOJOJIZKCHUA



0OyYCHHS B CPEAHUX CIICIMAIBHBIX M BBICIINX yYeOHBIX OpPTaHHU3AIUAX, B KOTOPBIX
XUMUS SABIISICTCS OMHOW W3 MPUOPUTETHBIX TUCIIUATIINH.

B cooTBeTcTBUMM ¢ JAHHBIMHU TOJIOKEHUSMHU MOJEIbHASI CHHXPOHH3WPOBAHHAsS
pabodas mporpamMma CpeaHero oOmero o0pa3oBaHHS (6a30BBINl  YPOBEHB):
yCTaHaBJIMBaeT  oOO0s3aTelibHOEe  (MHBApHMAHTHOE)  NPEJIMETHOE  COJIep)KaHHE,
ompeesieT KOJUYCCTBEHHBIC W KaYeCTBEHHBIC €r0 XapaKTECPHCTHKH Ha KaKJIOM
JTame M3yYCHUS TNPEAMETa, NPEeIyCMaTPUBACT MPUHIUIBI CTPYKTYPHUPOBAHUS
coJiep KaHUs U pacTpe/IelICHUs ero 1Mo KjaccaM, OCHOBHBIM pasjiejlaM U TeMaM Kypca;
na€T TPUMEPHOE pACTIpPECICHHEe YYeOHBIX YacOB IO TEMATHYCCKUM pasjeiiaM,
PEKOMEHIyeT MPUMEPHYIO MOCIIEIOBATEILHOCTh N3YUEHUS OTIEIBHBIX TEM Kypca ¢
y4IETOM MEXIPEAMETHBIX M BHYTPUTIPEAMETHBIX CBS3€H, JIOTHKH yIeOHOTO TpoIiecca,
BO3pAaCTHBIX OcoOeHHocTel yuamuxcsa 10-11 kmaccoB; ma€T METOAMYECKYIO
WHTEPIPETAUIO [IeJIeH U3YYCHHs MpeMETa Ha YPOBHE: COBPEMEHHBIX MMPUOPUTETOB
B CHCTEME CpeIHEro oO0Iero o0pa3oBaHUs, COJEPKATEIBHON XapaKTepUCTUKU
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHS OCHOBHOW OOpa30oBaTENbHOM MPOrpPaMMBbI
cpenHero ooOmiero o0pa3oBaHMs (JTMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Y4Y€OHO-ITO3HABATCIIbHON JIEATEIbHOCTH YYCHHKA IO OCBOCHHIO
comepxanust mpeamera. [1o BceM Ha3BaHHBIM ITO3HUIHUSM B IIPOrpaMMme COOJIIOJICHA
IIPEEMCTBEHHOCTh ¢ Paboueil mporpamMmoili OCHOBHOTO o0OIIero oOpa3oBaHUS I10

xuMuH (151 8—9 KiaccoB 00pa30BaTENIbHBIX OpraHu3aliii, 0a30BbI YPOBEHbD ).

MopenpHass ~ CMHXPOHU3UpOBaHHass  pabouas  mporpamMmMa  HMEET  Lelb
CHHXPOHHM3UPOBATh COJACPKAHUE Y4YEOHOTO TpeaMeTa i HU3y4YeHHUs IpeaMera
«Xumusi» B 10-11 kitaccax B pamkax MyJabTUIIPOGUILHOTO YU4€OHOTO TIJIaHa.

Hemu u 3amaum y4eOHOTO TpeaMeTa «XHUMHS» B COOTBETCTBYIOIIEM paselie
IIporpaMMBbI MPEJICTABIICHBl COBMECTHO, KaK JJIsI 0a30BOTO, makx u 05 YenyoiéHHO20

yposneit'.



B pasnene Ilmanupyemble pe3yibTaThl OCBOCHHUS Y4eOHOTO mMpenmeTra «XUMHEsD
CUHXPOHU3AIMS MPECTaBICHA B BUC JOMOJHECHHS K 0a30BOMY YPOBHIO, a UIMEHHO,
[IpeameTHBIC PE3yNbTAaTHl, JOCTUTAEMbIC OOYUYAIOIIUMHUCS HA YTIIYOJEHHOM ypOBHE
M3YyYECHUS XUMHH, BBIICIEHEI KYPCUBOM' .

B pasnpenax Conepkanue matepuana u TemaTuueckoe IUIAaHUPOBAHUE HMEETCS
BBIICIICHHBIM Marepra, MMEIOMMN [OoaYepKUBaHue’ Kak Ha 0a3oBOM, TaK U Ha
yrayOn€HHOM YPOBHSX, KOTOPBIH HM3y4aeTcsi B O3HAKOMHUTCIIBHOM IUTAaHE W HE
BKJIIOYAETCS B COCTaB MPEAMETHBIX pe3ynbTatoB ocBoeHuss OOIT COO.

B pasnene Tematwdeckoe IUIaHUPOBAaHWE TMPHUHIIAIT CUHXPOHHU3AIUUA TIPOSBIICH
CleAyIIMM 00pa3oM: Yachl HEJEIbHOM HArpy3Ku s yriayOJ€HHOro u 0a30BOTO
YpOBHEW yKa3aHbI TaKUM 00pa3oM, 4TO OJHA Tema (OAWH Yac B HENENI0) eArHa s
JIByX YpOBHEH, a OCTaJbHBIC JIBa 4Yaca M TEMbl HEJCIbHOW HATrPy3KH IS
yrayOn€HHOTO YPOBHSI YKa3aHbl B CTPOKAX HIKE U TOJBKO JUIsl 3TOrO YpoBHSA. YacTh
PE3EpPBHBIX YACOB TIO3BOJIMJIA BCTPOUTH HEOOXOJAMMOE KOJUYECTBO YACOB B TeMax
U3YYCHHS, a TAK)KE€ OPTaHU30BaTh U TEMATHUECKOE MOBTOPEHUE Kak HAa 0a30BOM, Tak
U Ha yriIyOJIEHHOM YPOBHSIX, 1 UTOTOBOE MOBTOpeHue; B rpadax «KomnyecTBo yacos

yKa3aHbl TAKXKE T€ Yachl, KOTOPBIE B3STHI U3 pe3epBa (yKa3aH CUMBOIL «P).

'Kypcusom B TekcTe nporpammsl B pasgenax « Llenun n 3apaum», «MpegmeTHble pe3yabTaTbl» BblAeNeHbl
3N1eMeHTbI, KOTopble NpeAcTaBAeHbl AN U3y4eHUA Ha YrayBAEéHHOM YPOBHe.

2|-|0£I,'«Ie[)KI/IBaHl/le nmeet matepuan, KOTOprD’I n3y4vyaetTcA B O3HAaKOMUTE/IbHOM MJ1aHE U HE BK/1I04YaeTCA B COCTaB

npeameTHbIX pesyabTatos ocsoeHna OOI COO.

[Ipu  dopmupoBanuu TemMaTHYECKOTO IUIAHUPOBAHUS  IMPETyCMaTPUBAIOCH
pacrnpezielieHue 4acoB BHYTPU TEM M MEXKIYy TEMaMU C LEJIbI0 O0ecreueHus
HEJEJIIbHOW HAarpy3ku s OOyYarolIMXCs, M3Y4alollMX XUMHUIO Ha YIIyOJIEHHOM
ypoBHe. llepepacnpeneneHue d4acoB MEXKAYy HEKOTOPBIMH TEMaMHU I103BOJIUIIO
COXPAaHUTh TEMaTHYECKUU yueOHBI 00BEM MaTepHalia, HCIOIb30BAaHHE PE3EPBHBIX

4acoB TaKXke O0O0ecredymsio Hajauuue Y4eOHbIX 4YacoB Ha 0O0O0OIIEHHE, HTOrOBOE



NOBTOPEHHUE U KOHTPOJIb y4eOHOro marepuaina. TakuM 00pa3oM, CHUHXpPOHM3AIUS
TEMaTUYECKOT0 MJIAHUPOBAHUSI 0230BOr0 U YIIyOJEHHOTO YPOBHEW M3YUEHUS] XUMUU
IIOJIHOCTBIO COXPAaHMUJIA COAEPIKATENBbHBIA aCIEeKT nporpammel KypcoB 10-11 kmaccos
JUISL MyJBTUITPO(HIIBHOTO y4eOHOTO I1aHa.

JlaHHas mporpaMma sIBJIIETCS OPUEHTHUPOM JJIsi COCTABIEHUS pabOUyuX MPOTPaMM,
aBTOpPBl KOTOPBIX MOTYT MPEUIOKHUTh CBOM MOAXOJX K CTPYKTYpUPOBAaHUIO U
IOCJIEI0BATENBHOCT M3y4Y€HHs Y4eOHOro MaTepuana, a TakkKe CBOE BHJIEHUE
OTHOCUTEIBHO BO3MOXHOCTH BbIOOpa BapUAaTUBHOW COCTABIISIONICH COAepX aHUs
npeaMeTa JOMOJHUTENBHO K 00s3aTeNIbHOM (MHBApUAHTHOM) YacTH €ro COJIep KaHUs
B paMKax pe3epBHBIX 4acoB. Pe3epB yueOHOro BpEMEHHM PEKOMEHAYEeTCS ISt
pealn3allid  aBTOPCKUX MOAXOAOB K HCIOJB30BAHUIO pa3HOOOpasHBIX (HopM

OpraHM3alyy y4eOHOro npouecca.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMWSD»

XuMuueckoe 00pa3oBaHWE, TIOJydaeMOe BBITYCKHUKAMHU CPEIHEW IIKOJIBI,
SIBJISICTCSI HEOTHEMJIEMON YacThI0 X 00pa3zoBaHHOCTH. OHO CIIYKUT 3aBEPIIAIOIIAM
ATANlOM peaju3allid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIFOUEBBIX
IIEHHOCTEW, MPHUCYIIUX [EJOCTHOW CHCTEME XHUMHUYECKOTO O00pa3oBaHUs. ITH
IIEHHOCTH KAaCaroTCsl MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHKS MUPOBO33PEHUS U
oOIIel KyJnbTyphl YEJIOBEKa, a TAKXKE IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/IOPOBBIO W TPHUPOAHOU cpene. Peanmusyercss xumuueckoe 0Opa3oBaHHE
y4aluxcsi CpeiHed MIKOJIbl CPeICTBAMU yUeOHOT0 mpeaMera « XUMUsD, COJIepKaHNe
U TIOCTPOSHHUE KOTOPOTO OMpENESIeHbl B MporpaMMe ¢ y4€ToM cCHenupuKd HayKu
XUMUH, €€ 3HAYCHUSI B MO3HAHUU MPUPOJLI U B MaTepUalIbHOW KU3HU OOIlEeCTBa, a
Takke ¢ y4€TOM OOIMX IeJed W MPUHIIUIIOB, XAPAKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeIHETro 0011ero oopa3zoBanus B Poccuiickoit @eneparnuu. Tak,
HampuUMep, Tpu  (QOPMUPOBAHUHU COJEPKAHUS mpeaMera «XUMHUS»  YUTCHBI

CJICAYIOOINC ITOJIOKCHUA O CHGI_[I/I(bI/IKe " 3HAYCHUHW HAYKU XUMUU:
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XUMHUSI KaK DdJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyl pojib B
COBPEMEHHO! IUBUJIM3ALMHU, B CO3IAHUH HOBOM 0a3bl MaTepUalibHON KyJIbTypbl. OHa
BHOCUT CBOH BKJaJ B (OPMHUPOBAHHWE PAMOHAIBHOIO HAY4YHOI'O MBIIUICHHS, B
CO3JaHUE UEJIOCTHOIO MPEACTAaBICHUS 00 OKpyXaroluleM MHUpE KaK O E€IUHCTBE
OpUpPOABl M YEIOBEKa, KOTOpoe (OpMHUPYETCSs B XMMHUM Ha OCHOBE NOHMMAaHHS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOLIErTO MMPA, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

CoBpeMmeHHass XMMHS KaKk Hayka CO3MAATeNbHas, KaK HayKa BBICOKHX

TEXHOJIOTUI HaIlpaBjeHa Ha pelieHre rio0aibHbIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA —  CBIPbEBOM, DHEPreTUYECKOM, [MHILNEBOM, SKOJOTUYECKOU
0€30MacHOCTH M OXpaHbl 3J0pOBbA. TE€CHO B3aUMOJECHCTBYS C JPYTUMH
€CTECTBEHHBIMU HAayKaMM, XMMUs CTaja HEOThEMIIEMOUW YaCThI0 MUPOBOU KYJIBTYDBHI,
HEOOXOAMMBIM yCIIOBHEM YCIEIIHOTO TPY/1a U KU3HH KaXKJI0T0 YiIeHa 00LIecTBa.
B cootBerctBuM ¢ obmuMu mensmu u npuHimnamu COO copepskaHue mpeaMera
«Xumus»  (10-11  kmaccel, 0a30BbIii  ypoBeHb W3y4YeHHMs])) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO HAa OOLIEKYIbTYPHYIO MOJATOTOBKY 00YUYaIOIIUXCsl, HEOOXOIUMYIO
UM IS BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIIECUIHOTO BKJIIOYEHHUS B
U3Hb COIIMYMa, IPOJOJKEHUsT 00pa30BaHUs B PA3IMUHbBIX 00JIACTSAX, HE CBA3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEM.

CocraBnsomiuMu  IpeaMeTa  «XuUMUS»  ABIAIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumus» M «OOm@as M HEOpraHuyeckas XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJEpKaHUsl KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUM N0 HEOPraHMYeCKOW XMMHH (C BKJIIOUEHHEM 3HAHUU M3 OOIed XUMUHU) U
opraHnueckol xumuu. dopMupoBaHHE NaHHOW CHUCTEMBbl 3HAHUW IIPU H3YUYEHUU
npeaMeTa 00ecneyruBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOT0OOpa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB M Teopud Xumuu. CTpyKTypa COIAEp:KaHHS
KypcoB — «Opranuueckas xumus» U «OOwm@as M HEOpraHuyeckas XUMUs»

chopMupoBaHa B mporpaMMe 1o XMMHUHM Ha OCHOBE CUCTEMHOT0 MOAXO0/a K U3yYEHUIO



y4eOHOTO Marepuaia M OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHUEM
3HAHHUM Ha ONPEAEIIEHHBIX TEOPETUUYECKUX YPOBHAX. B Kypce OpraHmyeckom XuMuu
BEILIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHYECKOM TEOPUHM CTPOECHUS
OPraHUYECKUX COCIMHEHUH, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX U DJICKTPOHHBIX
IpEICTaBIEHU 0 cTpoeHUH BenlecTB. CBelleHnsa 00 M3ydaeMbIX B Kypce BEIECTBAX
JAl0TCAd B Pa3BUTHH — OT YIJIEBOJOPOJOB JO CIOXHBIX OHOJOTMYECKH aKTHBHBIX
coenuHEeHM. B Kypce opraHM4ecKol XMMUU TMOTYYaroT pa3BUTHE CHOPMUPOBAHHBIE
Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHusl INEpPBOHAUYAIbHBIE IMPEACTABICHUS O
XUMHUYECKON CBSA3M, KJIACCU(PUKAIIMOHHBIX MpPH3HAKaX BEUIECTB, 3aBUCHUMOCTHU
CBOWCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKOU pEaKIUU.

B npenmere «Xumus» 6a30BOro ypoBHsI pacCMaTpHUBAETCSl U3YyUYEHHBI HA YPOBHE
OCHOBHOTO 001Iero oOpa3oBaHHsI TEOPETUUYECKHI Marepual U (PaKTOIOTUYECKHUE
CBEJICHMS O BEIIECTBAX W XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mias
Y HEOpPraHUYECKasi XUMUS» 00yUYaIOLUUMCS MPEIOCTABIIAETCS BO3MOXHOCTh OCO3HATh
3HaYCHHE MEPUOIUYECKOr0 3aKOHa C OOIETEOPETHUYECKUX U METOJOJOTHYECKUX
HO3UIMM, IIy0Ke MOHATh UCTOPUUYECKOE M3MEHEHUE (YyHKIUI 3TOro 3aKOoHa — OT
oboOmarome 10 OOBACHSIONMICH W MporHo3upyromeid. Enunas cucrema 3HaHUN O
BOXHEUILNX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U IIPUMEHEHUH, & TAKXKE O
XUMHYECKUX PEAKLMAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX IMPOTEKAHUS JTOMOJIHAETCS
B kypcax 10 wm 11 KimaccoB DdJIeMEHTaMH  COJEpXkKaHUA, HWMEIOUIUMU
KyJIbTYPOJIOTHUECKMIT M TPUKIAJAHOW Xapakrep. OTH 3HAHUS CIOCOOCTBYIOT
NOHUMAHMIO B3aUMOCBSI3M XUMHUU C JPYTMMH HAayKaMH, PACKPBIBAIOT €€ pPOJIb B
NO3HABATEJIBPHON M  MPAKTHYECKOW JEATEIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUYECKHX
NPUIIOKEHUN XUMUH, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M
JUYHOCTHO 3HAYMMBIX NMPOOJIEMax, CBSI3aHHBIX C XUMHEHN, KPUTUYECKA OCMBICIUBATH
UHPOpMAIMI0O W  OPUMEHATh €€ Uil  TONOJHEHWS  3HAaHUM, pelIeHUs

HHTCJUICKTYAJIBbHBIX U OKCIICPUMCHTAJIbHBIX HCCIICAOBATCIIbCKUX 3d/1a4d. COI[Cp)KaHI/IC



ydeOHOro mnpeaMera «XWMHS» JAHHOTO YPOBHS W3Y4YCHHs] OPHUEHTHPOBAHO Ha
dopmupoBaHne y OOYYaIOIIUXCS MHPOBO33PEHUECKONW OCHOBBI Ui TMOHUMAHHS
¢unocopckux uAeH, TaKUX Kak: MaTepHaTbHOE EIMHCTBO HEOPTaHUYECKOTO H
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBONCTB BEIIECTB HX COCTAaBOM U
CTpPOEHHEM, MMO3HABAEMOCTh MPUPOIHBIX SBICHUA MyTEM DKCIIEPUMEHTA U PEIICHUS
IPOTUBOPEYMA MEXIYy HOBBIMU (DaKTaMU W TEOPETHUYCCKUMH MPEANOCHUIKAMH,
OCO3HAHHWE POJIM XMMHH B PEIICHHH HKOJOTHYECKUX MpoOJeM, a Takke Ipodsem
cOepeKeHNsT DHEPreTUYECKUX PECypCOB, CBHIPbS, CO3JaHHUS HOBBIX TEXHOJIOTHH W
MaTepHaJIoB.
B nnane pemienus 3aga4 BOCOIUTAHMS, PA3BUTHS U COLMATM3AINH 00YJIarOIINXCS
MPUHATHIC TPOTPAMMO¥ IO XMMHUU TIOJIXO0JIbI K OTIPE/ICIICHUIO COICpKaHUSI U
MOCTPOEHUS TIPEIMETA MPEAYCMATPUBAIOT (POPMUPOBAHUE Y O0YUAIOIIUXCS
YHUBEPCAIBHBIX YUCOHBIX ACHUCTBUHN, IMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICSITEILHOCTH: PEIICHUs MPoOJieM, MOUCKA, aHalu3a U 00pabOTKH
nHpOpMaIuU, HEOOXOUMBIX JUISI IPUOOPETEHUS OIBITA MPAKTHUYCCKOU U
UCCJIeI0BATEIBCKOM JESTENHHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUHU.
XvMHsI Ha YPOBHE YIJIyOJEHHOTO0 U3y4YeHHMsl 3aHMMAET BAKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYYHOTO oOpa3oBanusi yuamuxcs 10-11 xmaccoB. UM3yueHue
npenMera, peajquzyeMoe B yCIOBHSX Au(GdepeHIIMPOBaHHOTO, MPOGUIBLHOTO
oOy4eHHsi, TPU3BAHO OOECIEUnTh OO0IIE00Pa30BATENbHYI0 U OOIIEKYIbTYPHYIO
MOJITOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOIMMYIO JIs aJanTallid UX K OBICTPO
MEHSIOIIHUMCS YCIOBHSM JKU3HU B COLIMYME, a TAKXKe AJIA MPOJIOJKEHUS 00yUYeHUs B
OpraHm3anmsx Mpo(eccHoOHATLHOTO OOpa30BaHMs, B KOTOPBIX XHUMHUS SIBIISETCS
OJIHOH W3 TPHUOPUTETHBIX JUCHUILIMH. B mporpaMMe 1o XUMUU Ha3HAYCHUE
npeaMeTa «XUMHS» TOMydaeT MOAPOOHYI0 HHTEPHPETAIMI0 B COOTBETCTBUU C
ocHoBononaraomumu  nonoxkenusmu  ®I'OC COO o B3auMO0OYCIOBIEHHOCTH
Hesen, colepKaHusi, pe3yJbTaToB OOy4YeHUsI U TPEOOBAaHUN K YPOBHIO MOJITOTOBKU
BBITYCKHUKOB. CBHUIETEIBCTBOM TOMY SIBIISIFOTCSL  CJICIYIONTHE  BBITIOTHSICMBIE

IpOrpaMMoi MO XUMHUU (PYHKIUU: WHOOPMAITMOHHO-METOIUYECKAsl, pean3aIus
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KOTOpPOW 00€CIeunBaeT NOJYyYEHUE NPEJICTaBICHUS O LENIX, COAEp)KaHUHU, OOLIe
CTpaTeruu 00y4YeHUs, BOCIUTAHUS U PA3BUTHUS 00ydarOUIMXCsl CPEJICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTrO Npo(duiis; OpraHuM3allMOHHO-IUIAHMPYIOLIas,
KOTOpass IMpEeAyCMaTpPUBAET OIpEAECICHUE: MPUHIMUIOB CTPYKTYPUPOBAHUSA W
II0CJIEI0BATENBHOCTH U3yUEHUST YUEOHOTO

MaTtcpuajia, KOJIMYCCTBCHHBIX U KAUCCTBCHHLIX €T'0 XapPAKTCPUCTHK;

MOJXO0/I0B K (POPMUPOBAHUIO COAECPKATEIHLHON OCHOBBI KOHTPOJIS M OLIEHKHU
00pa3oBaTeIbHBIX JIOCTHXKEHHM OOydYarolUXCs B paMKax WTOTOBOW aTTeCTAalluu B
(dbopMe eTMHOro TOCyIapCTBEHHOI0 SK3aMEeHa M0 XMMUHU.

[Iporpamma aJig yriryO0JE€HHOTO U3YUYEHUS! XUMUU:
YCTaHABIMBAET WHBAPUAHTHOE IPEIMETHOE COAEpXKAHME, OOs3aTEIbHOE JIs

U3Y4YeHUs B paMKaxX OTIENbHBIX NpoQuieH, MpeayCMaTpUBAET pPACIPEICICHUE U
CTPYKTYpUPOBaHHE €T0 MO KjaccaMm, OCHOBHBIM COJEpPKaTEeNIbHBIM JMHUSIM/pa3ienam
Kypca,

AT MpUMEpPHOE paciipeiesieHne y4eOHOro BpEMEHU, PEKOMEHAYEMOTO JIs

HN3YUCHUS OTACIIBHBIX TCM;

npeiaracT MPUMEPHYIO MOCIEA0BATEIHHOCTh U3yUEHHUsI yUeOHOT0 MaTepuana ¢
y4€TOM JIOTHKHU TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;
Ia€T METOAMYECKYI0 HWHTEpIIpPEeTalui0 IeNiell M 3aJad HM3y4YeHHUs MpeAMeTa Ha
yIIyOlIE€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETO
o01miero o0pa3oBaHus, COJEPKATEIbHON XapaKTEPUCTUKU ITAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHON MPOTpaMMbI CPETHETro OOIIEro o0pa3oBaHUs
(TMIHOCTHBIX, METAMPEIMETHBIX, TIPEIMETHBIX ), a TAKKE C YIETOM OCHOBHBIX BHJIOB
y4e0HO-TI03HABATEIbHBIX JCHCTBHI 00ydYalomerocss MO OCBOCHHUIO COJEpIKaHUs
npeaMeTa.
[To Bcem mo3umusM B MPOrpaMMe MO XUMHUHU MPETyCMOTPEHA MPEEeMCTBEHHOCTH C
o0y4eHHEM XMMHHM Ha ypOBHE OCHOBHOro oOmiero ooOpaszoBanus. I[Iporpamma mo
XUMHH CITy’)KAT OPUEHTHUPOM JUIS COCTaBJICHHUS aBTOPCKUX pabouyux mporpamm. 3a

npeeiaMu YCTaHOBIIGHHOW MpOrpaMMOM MO XUMHUHU 0053aTelIbHOW (MHBApUAHTHOM )
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COCTABJISIIOIIEH COAepKaHUs Y4eOHOro npeameTa «XuMHUs» OCTaETCs BO3MOXKHOCTh
BbIOOpa €ro BapUaTUBHOM COCTaBIISIONICH, KOTOpas MAOJKHA OIpeAeNiaTbcs B
COOTBETCTBUM C HaIlpaBJIE€HUEM KOHKPETHOro mnpoduis o0yyeHus. ABTOpaMu
paboyux IpOrpaMm MOXKET OBbITh MPEIJIOKEH MHOM MOAXOA K CTPYKTYpHUPOBAHUIO
y4eOHOTr0 Marepuaia M MOoCIe0BaTeIbHOCTH €ro U3yYeHHUs, CBOE€ BUACHHE MyTEU U
croco60B (GOpMUPOBAHUS CUCTEMbI MPEAMETHBIX 3HAHUM, YMEHHUI U BHJIOB Y4eOHOI
JESITEeIbHOCTH, a TAKXKE CUCTEMBI CIIOCOOOB M METOJAMYECKUX MPUEMOB IO PA3BUTHIO
¥ BOCIIUTAHUIO 00YJaroIuXcsl.

B cootBercTBUM ¢ koHUenTyanbHbIMU TookeHUAMU OI'OC COO o HazHaueHUH
npeaMEeToB 0a30BOro0 U yriyOJEHHOTO YpoBHEHW B cucteMe AuddepeHIupoBaHHOIO
o0yueHHssT Ha YypOBHE cpeAaHero oOlmiero oOpa3oBaHUsT XUMHSI Ha YpPOBHE
yIayONE€HHOrO W3Y4Y€HUsl HANpaBlIeH Ha peaju3alHi0 [PEEeMCTBEHHOCTH C
MOCJICTYIOIIMM STaIlloM TOTY4YEHUsI XUMHUYECKOTO0 00pa3oBaHMs B paMKax W3Y4YCHUS
CIECHMAJIBHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKUX JUCHUIUIMH B BYy3aX U
OpraHM3alMsIX cpeaHero npodeccuoHaabHOro 0opazoBanus. B 3Toil cBs3u u3yueHue
npeamera «XHUMHUS» OPHUEHTUPOBAHO NPEUMYUIECTBEHHO Ha paclIMpeHUE U
yrayOJeHne TEOpPEeTHYEeCKOM W MPAKTUYECKOW  MOATOTOBKM  OOYYaroIIMXCH,
BBIOpABIIMX OMpeAes€HHbIN Npoduiab OOy4eHHs, B TOM YHCIE C TMEepPCIEeKTHUBOM
NOCIIEAYIONIET0  MOJIYYeHHs] XMMHYECKOro  oOpa3oBaHWs B  OpPraHHU3alUsaX
npodeccuoHanpHoro oOpaszoBanusi. B cBere T1peboBanuit DPIOC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOECHHS OCHOBHOM 00Opa30oBaTEIbHON MpOrpaMMbl
cpelHero ooOIuero o0pa3oBaHUS HU3YyYEHHE MpeaMeTa «XHMHS» OPHEHTHPOBAHO
TAaK)K€ Ha PELEHUE 3a/1a4 BOCIHUTAHMS U COLMAIBHOIO Pa3BUTHUS OO0Yy4arOIIUXCS, Ha
dbopMupoBaHUE Y HUX OOIIEUHTEIUICKTYyAJIbHBIX YMEHUN, YMEHUN ParlOHATN3AINH
ydeOHOTO Tpyaa W OOOOMIEHHBIX  CIOCOOOB  ACSATEIBHOCTH,  HMMEIOIIUX
MEXIUCIUTUIMHAPHBIN, HAAMPEAMETHBIN XapaKTep.

XuMUsl Ha YpPOBHE YTriayOJEHHOTO W3Yy4YEHHsS BKIIOYAET YIIIYOJIIEHHBIE KYypChl —

((OpFaHI/I‘IGCKaH XUMMUSI» U ((O6IH21§I N HCOPIraHHUYCCKAsl XUMUI). HpI/I OIIpCACICHNHA
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MOJIX0JIOB K OTOOPY M CTPYKTYpHOH OpraHW3allud COACP)KAHUS OTUX KypCOB B
porpaMMe Mo XUMHUHU 3a OCHOBY NpUHATHI NojoxeHuss @I'OC COO o paznuumsax
0a30BOro U yriIyOJaEHHOTO YPOBHEN M3YUEHHUSI TIPEAMETA.

OcHoBy coxaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHUYecKasi XUMHUsD COCTaBIIIET COBOKYIMHOCTh MPEIMETHBIX 3HAaHUW U YMEHUH,
OTHOCAIIMXCS K 0a30BOMY YpOBHIO H3Yy4YEHHUs IMpeameTa. JTa cucTeMa 3HaHHM
MOJIy4aeT OIpeAesIEHHOE TEOPETUUYECKOEe JIOMOJHEHUE, IO3BOJISIONIEe OCO3HAHHO
OCBOUTH CYIIECTBEHHO OoybIMil 00BEM (QakToJoruueckoro Marepuana. Ha
yrayOa€HHOM YPOBHE U3YUYEHUS MTPEeAMETa 00ecrieueHa BO3MOKHOCTh 3HAUUTEIbHOTO
yBEIMYCHUSI 00bEMA 3HAHUA 0 XMMHUYECKUX AJIIEMEHTaX M CBOWCTBAX MX COCIUHEHUN
HAa OCHOBE pACIIMPEHUs] W YriayOJIeHHs MPEJCTaBICHHI O CTPOEHUU BEIIECTBA,
XUMHUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKINi, pacCMaTPUBACMBIX C
TOYKH 3PCHUS] XUMUYECKOW KHHETUKU U TEPMOIMHAMHUKH.

N3yuenune mnepuomuyeckoro 3akoHa u llepuogndeckoil CHUCTEMBbI XUMHUYECKHUX
3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUUYECKHX MPECTABICHUSIX O
CTPOEHUHU aToMa. XUMHUYECKas CBS3b OOBICHSIETCS C TOUKH 3PEHUS SHEPTeTUYECKHUX
U3MEHEHU mpu e€ o0pa3oBaHUM U pa3pylIeHUH, a TaKKe C TOYKU 3pPEHHUS
MexXaHU3MOB e€ oOpaszoBaHusi. l3yueHue THUIIOB  peakuuii  JTOMOJIHSIETCS
(dbopMHUpOBaHUEM MPECTABIECHUN 00 JIEKTPOXUMHUUYECKHUX MPOLECCaX U IEKTPOJIU3E
pacIiiaBoOB U PacTBOPOB BellecTB. B Kypce opraHudeckoil XUMUU MPU PaCCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUM yiensieTcs 0co00e BHUMaHUE BOMpocaM 00
AMEKTPOHHBIX A (PeKkTax, 0 B3aHMHOM BJIMSHUU aTOMOB B MOJICKYJIaX U MEXaHU3Max
peakiuii. Ocoboe 3HaUYeHHE HMEET TO, 4YTO Ha COJEp)KaHHWE KypCOB XUMHUU
yrayOn€HHOTO YPOBHS M3YYEHUS IS KJIACCOB OmMpenenéHHOro npodmis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpPy U XapakTep JOMOTHEHUH K 00Iel cucTteMe MpeaMEeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEKHBIE MPEAMETHl. Tak, HampuMep, B COACpPKAHUU
npeaMeTa Jisi KJIACCOB XUMHMKO-(PU3NYECKOro mpoduist OoJblioe 3HaYeHue OyayT

HUMCTB DJICMCHTBI y‘-I€6H01“0 MaTtcpuajia 1o 061[I€ﬁ XUMUU. HpI/I HU3yUCHHUU IIpCAMCTAa B
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JAHHOM CJIy4ae akIeHT OyJeT cJeaH Ha OOLIHOCTh METOJOB MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpUHM B XUMUU M B (U3MKE: AaTOMHO-MOJIEKYJSpHas Teopus
(MonexkynsipHast Teopus B (PU3MKE), 3aKOHBI COXPAHEHHUSI MAacChl U SHEPIUHU, 3aKOHBI
TEPMOJAUHAMHUKH, BJIEKTPOIN3a, MPEACTABICHUS O CTPOSHHWM BELIECTB M Apyroe. B
coZiepKaHUM MpeAMeTa JUIsl KJIaCCOB XHMMHMKO-OMOJIOTMYECKOro MpoQuiist OOJbIIni
yIeJabHBIA Bec OyleT UMETh OpraHuueckas XuMmus. B aToM ciydae mpemoctaBnsieTcs
BO3MOKHOCTb ISl O0siee 00CTOSITENFHOTO PACCMOTPEHHSI XUMUYECKOW OpraHU3aluu
KJIETKU KaK OMOJIOTHYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MPUMEPY, TaKUE
CTPYKTYpHBbIE€ KOMITOHEHTHI, KaK JIMMU/bI, OCIKU, YTIIE€BO/bl, HYKIEHHOBBIE KUCIIOTHI
u apyrue. Ilpu 3TOM 3HaHHS O COCTaBE€ M CBOMCTBAxX MPEACTABUTEICH OCHOBHBIX
KJIACCOB OPraHWYECKMX BEUIECTB CIIy>)KaT OCHOBOW I M3YYEHMsS CYLIHOCTH
poueccoB (pOTOCHHTE3A, AbIXAHUS, TUIIEBAPEHUSI.

B miane QopmupoBaHMS OCHOB HAYYHOIO  MHPOBO33PEHHS, OCBOCHUS
OOIIeHAYYHBIX METOJIOB MO3HAHUSA U OIbITa MPAKTUUYECKOTO MPUMEHEHUS Hay4YHBIX
3HaHUU H3y4yeHHUe IMpeaMera «XUMUs» Ha yriyOJEéHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBSI3AX C YYEOHbIMM NpeIMeTaMH, BXOJIIIMMH B COCTaB
npeaMeTHbIX obOnactell  «EcTecTBeHHOHayuHble MpeAMETb», «MaremaTuka u
uHpopMaTHKa» U «PycCKUil A3bIK U JTUTEPATYypay.

[Tpu n3ydyennn yuyeOHOro npeamera « XumMus» Ha yrioyOln€HHOM YPOBHE Takke, Kak
Ha YpPOBHE OCHOBHOI'O W cpenHero obmiero obOpasoBaHus (Ha 0a30BOM YpOBHE),
3a/1ayeil NepBOCTENEHHOW 3HAUUMOCTH SIBJIA€TCS (POPMUPOBAHUE OCHOB HAYKH XUMUU
KaK 00JJaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKOMN JAESITEIIbHOCTH YEI0BEKa
U OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJdbTypbl. Pemienne 53TOoM 3amayum  Ha
yriayOnIEHHOM ypOBHE M3yUeHUS MpeAMETa MPeanoiaraeT peaan3auio TaKuxX IeleH,
KaK:

dbopMHpOBaHUE  TPEACTABIICHUN: O MarepuaJbHOM  €IWHCTBE  MMHpA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SBJIEHUN NPUPOIBL, O MECTE XUMHHU B CUCTEME

€CTEeCTBEHHBIX HAyK M €€ BeAylled poiau B 00EeCHeYeHUU YCTOMYMBOTO pPa3BUTHUS
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YeJIOBEYECTBA: B PEIICHUH MPOOJIEM HKOJOTUYECKOM, IHEPreTHYECKON M TMHUIIEBOU
0€30MacHOCTH, B PAa3BUTUH MEAWIIMHBI, CO3JIaHWHM HOBBIX MaTEpPHAOB, HOBBIX
UCTOYHUKOB JHEPTUH, B OOECIEUYCHWH PAIMOHAIBHOTO MPHPOAOIOIH30BAHUS, B
GbOpMHUpPOBAaHUM MHPOBO33PEHUS H OOMICH KyJbTypbl 4YEJIOBEKa, a TaKKe
9KOJOTHIECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M TIPUPOTHOM CPEIe;

OCBOEHHE CHUCTEMbI 3HAaHMM, JIGKAIIUX B OCHOBE XMMHYECKOW COCTaBIISFOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (QyHIaMEHTANbHBIX IOHATHHA, 3aKOHOB U
TEOpUA XUMHUHU, COBPEMEHHBIX NPEJCTABICHWH O CTPOCHUHU BEIIECTBA Ha Pa3HBIX
YpPOBHSIX  —  aTOMHOM,  HWOHHO-MOJICKYJIIDHOM,  HAJMOJCKYJSIPHOM, O
TEPMOJIMHAMUYECKIX W KHHETHYCCKHX 3aKOHOMEPHOCTSIX TMPOTEKAHMS XUMHUYECKHX
peaknuii, 0 XMUMHYECKOM paBHOBECHH, PAcCTBOpaxX W AUCIEPCHBIX CHCTEMax, 00
00X HAYYHBIX IPUHITUIIAX XUMUIECKOTO TTPOU3BOJICTBA;

dbopMupoBaHrue y OOyYarONIUXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU JUIsi OOBSICHEHUS KIIOYEBBIX HACH W MpodiieM
COBPEMEHHOM XWMHH, I OOBSACHEHHS M TPOTHO3UPOBAHMS SIBICHUN, HMMEIOIIMX
€CTEeCTBEHHO-HAYUYHYIO TPHUPOIY; TPAMOTHOIO pelIeHUs MpoOJieM, CBS3aHHBIX C
XUMHUEH, TPOTHOZUPOBAHMS, aHAIM3a M OIEHKH C TO3UIUNA IKOJOTHYECKOM
0€30MacHOCTH MMOCJICACTBUI OBITOBOM M MPOM3BOACTBEHHOM ACATCIBHOCTH YEIOBEKA,
CBS3aHHOM C XHWMHYECKHM IIPOM3BOACTBOM, HCITOJIB30BAaHUEM M IepepaboTKOM
BCIIECTB;

yrayOiieHue MpeACTaBICHU O Hay4YHBIX METOJAX IMO3HAHUS, HEOOXOIUMBIX IS
NpUOOPETCHUSI YMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB M OOBICHEHUS
XUMUYECKUX SBJICHUM, UMEIOIIUX MECTO B MPHUPO/JIE, B MPAKTUUECKON JIEITEIBHOCTH

)51 HOBCC)IHCBHOﬁ KU3HU.

HEJIU U 3AJAYU YYEBHOI'O ITIPEJIMETA «XUMUWUS»
B mpaktuke mnpemogaBaHus XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TaK M HA YPOBHE CpPEIHEro 00Iero oOpa3oBaHUs, TIPHU OMpPEaeICHUN

COAEPKATEIIbHOM XapaKTEPUCTUKHU LIEJIEM W3Y4YEHHs MNpeAMETa HalpaBICHUEM
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MEPBOCTEIICHHOW 3HAYMMOCTH TPATUIMOHHO MpHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKOM HayKHW KakK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NESATeIbHOCTU YEJIOBEKAa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOAUYECKOM TOYKM 3PEHUS TAaKOW NOAXOJ K OIPEACICHUIO LENeHd HU3y4YeHUs
peaMeTa SBJISIETCS. BIIOJIHE OMPaB/IaHHBIM.

['maBHBIMM LEIAMM W3Y4YEHHsS MpeaMera «XUMHUs» Ha YPOBHE CPEOHETO
o01iero oOpazoBaHusi Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

dhopMupoBaHHE CUCTEMbl XUMUYECKUX 3HAHUN KaK BaKHEUIIEH COCTaBIISIFOLIEH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MHUPa, B OCHOBE KOTOPOM JIEKAT KIIOUEBbIC MOHSITHS,
dbyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUM XHMMHH, OCBOCHHE SI3bIKa HAyKH, YCBOEHUE U
MOHVUMAaHUE CYITHOCTH JOCTYITHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS M CTAHOBJICHHMS; (POPMUPOBAHUE U PA3BUTHE
NpEACTaBICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHYECKUX PEaKIUU,
HEOOXOMUMBIX JJIsI MPUOOPETEHUsT YMEHUW OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XUMUYECKUX SIBJICHUH, HMEIOUIMX MECTO B TMPUPOAE, B NPAKTUYECKON U
MOBCEIHEBHOM KU3HU,

pa3BUTHE YMEHHM U CHOCOOOB JEATENbHOCTH, CBSI3AHHBIX C HAOIIOJICHHEM U
OOBSCHEHHEM XUMHUYECKOTO 3KCIEPUMEHTa, COOIOJCHUEM TMpaBuil 0€30MacHOTO
oOpalleHHsI ¢ BEIECTBAMM.

ConepxxaTtenbHas XapakTepUCTHKA LENEd M 3a7ad HM3y4YeHUs NpeaMeTa B
IporpaMMe IO XMMHUHU YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
IPUOPUTETAMU B CUCTEME CpeJiHEro oo1iero oopazoBanus. Ceroans B MpenoiaBaHuu
XUMUU B OOJIBIIEH CTENEHU OTHAETCA MPEANOUYTEHUE MPAKTUUYECKOW KOMIIOHECHTE
cojepkaHusi  OOyd4eHHs, OpPUEHTUPOBAHHOM Ha  TOATOTOBKY  BBIITYCKHHKA
oroIIe00pa3oBaTENbHOM OpraHu3aly, BIAJCIONIET0 HE Ha0OpOM 3HaHWM, a
(GYHKIIMOHAIBLHOM TIPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHHUSIMU aKTHUBHOIO

IMOJIYUYCHMU A 3HAaHUU | INPUMCHCHUA HX B peanLHoﬁ JKU3HKU JJIs1  PCHICHHA
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OpPaKTUYECKUX 3a7ad. B 3Toll CBA3M mNOpu H3YyYEHUU TpeameTa «XUMUs»
JOMUHUPYIOIEE 3HAaUEHUE TPUOOPETAIOT TAKUE 1IENIU U 331a4H, KakK:

ajanranusi o0yyarouMxcs K YCJIOBHSIM JMHAMUYHO Pa3BHBAIOIIETOCS MHUpA,
(opMupOBaHHE  HHTEIUIEKTyaJlbHO  DPa3BUTOW  JIMYHOCTH, rOTOBOM K
caMO0Opa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO TPaMOTHBIX
pElIeHNH B KOHKPETHBIX XU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMHM M HMX
npuMeHeHueM; (popmMupoBaHue y OOYy4YalOMIMXCS KIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIMI), HWMEIOIIUX YHUBEPCAIbHOE 3HAYEHWE JUIsl PA3JIUYHBIX BHUJOB
NEeSATENbHOCTU: PEeIIeHUs MpoOsieM, MOMCKA, aHalu3a U 00paboTKu HH(Opmanuw,
HEOOXOIUMBIX JIJIsl IPUOOPETEHUS OMbITA AESTEIBHOCTH, KOTOPas 3aHUMAET BaXKHOE
MECTO B IO3HAHMM XUMHUHU, a TaKXKe JUIsl OUEHKH C MO3ULUNA HKOJIOTHYECKOU
0€30MaCHOCTU XapaKTepa BIUSHUSA BEIIECTB U XMMHYECKUX MPOLIECCOB Ha OPraHU3M
YeJloBeKa M IPHUPOAHYIO  Cpelly; pPa3BUTHE II03HABATEIIbBHBIX HHTEPECOB,
UHTEJUIEKTYaJbHbIX U TBOPYECKHX CHOCOOHOCTEH OOydarolmuxcs: CIHOCOOHOCTH
CaMOCTOSITENIbHO TpUOOpeTaTh HOBBIE 3HAHUSA 10 XHUMHH B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTSIMM, MCHOJIb30BaTh COBPEMEHHbIE HH(OPMALOHHbIE
TEXHOJIOTMM JUIS MOMCKA M aHaiu3a y4eOHOM M Hay4dHO-TIONYJSIpPHOM MH(pOpMaLUH
XUMHUYECKOTO COJEPKAHUS;

dbopMHpOBaHKE U Pa3BUTHE Y OO0YYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBILUIEHUS, Ha0JII0aTENbHOCTH, COOPAaHHOCTH, AKKYypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMbI, B YaCTHOCTH, MpPU IUIAHUPOBAHUM M MPOBEACHUH XHUMHYECKOrO
JKCIIEPUMEHTA; BOCIUTAHUE y OOy4YaroMMXCAd YOEKIEHHOCTH B T'yMaHHCTHUYECKOU
HAMpPaBIECHHOCTH XHMMHH, €€ BaXXHOHW pOJNM B pPEIICHUU TI0OaIbHBIX MpoOIeM
PalMOHAIIBHOIO TPHUPOAOIIOIb30BAaHUSA, MOIMOIHEHUSI SHEPIeTHUECKUX PECYPCOB HU
COXPaHEHHUs MPHUPOJHOIO pPABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpesKHOrOo
OTHOILIEHUS K TPHUPOAE MU CBOEMY 3J0pPOBbIO, a TaKKe MPHOOPETEHUs OIbITa
UCIIOJIb30BaHUS IOJIYYEHHBIX 3HAaHUM JUId NPUHATHS TPAMOTHBIX PEIICHWH B

CUTyaluAaAX, CBA3dHHBIX C XUMHWYCCKHUMU ABJICHUAMMU.
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IIpu uzyyenuu yuebHo2o npeomema «Xumusy Ha yenyOieHHOM YPO8He makice,
KaK HA YPOBHE OCHOBHO20 U CpedHe2o obuje2o oopasosanus (Ha 6a3080M yposhe),
3a0auell NepeOCMeNneHHOU 3HAYUMOCMU ABIAeMCA DOPMUPOBAHUE OCHO8 HAYKU
Xumuu Kaxk obiacmu co8pemenHo20 eCmecmeo3Hanusl, NPaKmu4eckou 0eameibHoCmu
yenoseka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYPbl.

Pewenue osmou 3a0auu Ha yenyOnéHHOM YpOBHe U3YueHus npeomema
npeononazaem peanuzayuro makux yeuetl, Kax.

G opmuposarue npedcmagieHull.

0 MamepuarbHoOM eOuHcmee Mupd, 3aKOHOMEPHOCMAX U HNO3HABAEMOCHU
ABNEHUL NPUPOObL, O Mecme XUMUU 8 CUcCmeme eCmecmeeHHbIX HAYK U e€ gedyuyell
poU 8 obecneyeHuu YCMouyuUgo20 pAa3euUmMusl 4eilo8ewecmsd: 8 peuleHuu npoonem
9KOJIOCUHECKOU, IHEeP2eMUUeCcKol U NUesol Oe30nacHOCmu, 8 pa3eumun MeOUuyuHsl,
CO30aHUU HOBBIX MAMeEPUuanos, HOBbIX UCMOYHUKO8 JHepeuu, 6 obecnedeHuu
PAYUOHANIBLHO20 NPUPOOONOIL308AHUS, 8 (OPMUPOBAHUU MUPOBO33PEHUs U 0bwell
KYIbMYpbl 4eloseKd, a makxdice IK0N02UYecku 000CHOBAHHO20 OMHOWEHUSI K CBOEMY
300p06bI0 U NPUPOOHOU cpede; 0CB0EHUe CUCMEeMbl 3HAHUU, JeHCAux 8 OCHO8e
Xumuyeckou cocmagnaowen ecmecmeenHo-HAYYHOl KapmuHul mupa:
QyHOamenmanoublX  NOHAMUL, 3AKOHO8 U  Meopull  XUMUU, COBPEMEHHbBIX
npeocmasieHuil. 0 CMpoOeHuU Bewecmed HA PA3HbIX YPOBHAX — AMOMHOM, UOHHO-
MONEKYAAPHOM,  HAOMONEKYIAPHOM, O MEPMOOUHAMUYECKUX U  KUHEMUYEeCKUX
3AKOHOMEPHOCIMAX NPOMEKAHUSL XUMUYECKUX Peakyutl, 0 XUMUYEeCKOM PABHOBeCUl,
pacmeopax u OUCNEPCHBIX CUCMEMAX, 00 00WUX HAYYHBIX NPUHYUNAX XUMUUECKO20
npou3eoocmea;  opmuposanue y  00yYAIOWUXCA  OCO3HAHHO20 — NOHUMAHUSA
80CMPEOOBAHHOCU CUCTEMHBIX XUMUYECKUX 3HAHUU 0N OOBACHEHUs KIH0Ye8blX
uoetil u npooem co8pemMenHol Xumuu, 0l 00bACHEeHUS U NPOSHO3UPOBAHUSL ABNEeHUlL,
UMeowux ecmecmeeHHO-HAYUHYIO NpUpody, 2PpAMOMHO20 peuleHus npoodem,
CBAZAHHBIX C XUMUEL, NPOCHOZUPOBAHUS, AHATU3A U OYEHKU C NOZUYULL IKOTOSULECKOL
bezonacnocmu  nocieocmeuilt.  Oblmosou U  NPOU3BO0CMEEHHOU  OessmenlbHOCmU
yenoBeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb30GAHUEM U

nepepabomkou eeujecms, yenyoneHue npeoOCmAasieHull O HAYYHbIX Memooax
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NO3HAHUA, HEe0OXOOUMbBIX OJisl NpUoOpemeHus YMEeHUl OPUEHMUPOBAMbC 6 Mupe
gewecme U OOBACHEHUS XUMUYECKUX SIGNeHUl, UMeIowWux Mecmo 6 npupooe, 8
NPAKMuU4ecKol 0esimeabHOCMU U NOBCEOHEGHOU HCUSHU.

B nnane peanuszayuu nepgoouepeonvix S0CNUMAMENbHLIX U PA3BUBAIOUJUX
@YHKYUl YenocmHol cucmemsvl cpedHe2o 00we20 006pa308anus NpuU U3V4eHuu
npeomema «Xumusy Ha yeayONEéHHOM YPoHe 0C0OVI0 AKMYAbHOCMb NPUOOpemaiom
maxue yeau u 3a0aiu, Kax:

gocnumanue yoeicOEHHOCMU 8 NO3HABAEMOCMU ABNEHUL NPUPOObI, VEANCEHUS.
K npoyeccy meopuecmed 6 001acmu meopemudeckux U npuKIaoHbIX UCCie008aHull 8
Xumuu, popmuposarue Mupo8o33peHus, COOMEEeMcmayouec0 CO8PEMEHHOM) YPOBHIO
Passumusl HayKu, paseumue MOmusayuu K o0y4eHuio u NO3HAHUK, cnocooHocmell K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUS O00UjedesosedecKux
YyeHHocmet, pazsumue HNO3HABAMENbHbIX UHMEPeco8, UHMENLIeKMYAlIbHbIX U
MBOPUECKUX CHOCOOHOCMeEl 00yYyarowuxcs, GopmMuposarue y HUX CO3HAMENbHO20
OMHOWIeHUs] K CamMooOpa308aHUI0 U HENpepblHOM) 00pA308aHUI0 KAK YCI08UIO
YCnewHou npogheccuoHanbHou U oOuecmeeHHoU 0esimenrbHOCMU, OmMEenCmeeHHO20
OMHOWEHUS K CBOEMY 300p08bl0 U NOMpPeOHOCMU 6 300p08OM 00paze HCUZHU,
Gopmuposarue ymeHuil U HA8bIKOG PA3yMHO20 NPUPOOONONb30BAHUSL, PA3GUMUE
9KONO2UYECKOU  KYIbmypvl, HpuoOpemeHue  Onvlma  0OUecmeeHHo-no1e3HOl

9KON02UYECKOU 0esameTbHOCHU.

lenu w 3amaum wu3ydeHUs TpeaMeTra «XUMHUS» TMONYYWIH TOJIPOOHYIO
METOJIMYECKYI0 MHTEPIIPETALMIO B pasjeie nporpaMmmsel «Ilnanupyemsie pe3ysibTaTbl
OCBOCHHMSI TpeaMeTay, Onaroaaps 4emy oOecrneueHO 4€TKOe MPEICTABICHHUE O TOM,
KAKW€ 3HAHUS U YMEHUS HUMEIOT MPSMOE OTHOUIEHHWE K peaiu3allid KOHKPETHOW

LIEJIH.

MECTO YYEBHOI'O IPEIMETA «XUMUS1» B YYEBHOM IIJIAHE
B cucreme cpennero obmiero o0pa3zoBaHus «XUMHUS», H3ydyaemas Ha 0a30BOM
ypOBHE, TpH3HAHA O0O0s3aTeNbHBIM Y4YEOHBIM MPEIMETOM, BXOJAIIUM B COCTaB

npeameTHo  oOmactu  «EctectBeHHble  Haykm». OOmmee  YMCIO  YacoB,
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PEKOMEHIOBaHHBIX 1Jis1 u3ydyeHust xumuu — 70 yacos: B 10 knacce — 35 vacoB (1 yac
B Henento), B 11 kimacce — 35 wacos (1 gac B Hepenio).

VY4eOubiii penMer «XuMus» YrIyOJIEHHOTO YPOBHSI M3Y4Y€HHUs BXOJHUT B COCTaB
npenMeTHon obnactu «EctecTBeHHBIE Hayku». Ero msydenwe mpeaycMOTPEHO B
KJ1accax €CTECTBEHHOHAYYHOTO npodus, HaIpuMep XUMHUYECKUX,
XUMUKOOMOJIOTUYECKUX M MEIUMIMHCKUX. B 3THX Kjaccax HW3y4YeHUE JIaHHOTO
peaMeTa MpPeayCMOTPEHO B 00bEME ydyeOHO Harpy3ku He MeHee 3 4 B HEJEJIo.
OO6miee yuciaO YacoB, PEKOMEHJIOBAHHBIX ISl M3YYEHMS] XUMHHM Ha YIIyOJIEHHOM
ypoBHe, — 210 gacoB: B 10 knacce — 105 yaca (3 gaca B Henento), B 11 kimacce — 105
yaca (3 yaca B He/IeJI0).

[Ipu ¢popmupoBanuu o00pa3zoBaTEeNbHON OpraHu3alMeld MYJIbTHIPOQPHILHOTO
yaeOHoro miana aiust 10 m 11 wimaccoB ycranaBimBaeTcsi y4deOHasi Harpyska 1o
npenMeTy « Xumus» g 6a30Boro ypoBHs B o0beMe 1 yac B Hegento (35 4 B rox), a
JUIsl  yrIyOnEHHOTO YpOBHSL CIEAYIOIMM oOpa3oMm: | dYac B Heemo 3a cuer
obospatenbHol vactu OOIl COO um 2 wyaca 3a cuer uwactu OOIl COO Ha
JOTIOJTHUTENbHBIE ydeOHble mpenMerbl. Takum oOpazoMm, s 0O0ydaromuxcs,
BbIOpaBIINX YriayOJaEHHOE HM3y4YeHHME XHMMHM, ydeOHas Harpy3ka yCTaHaBIIMBAETCS
Takke 3 yaca B Hememo (105 ¥ B roja), ATO IMpaBOMEpPHO, €CIM MaKCUMajbHas
ydeOHasi Harpy3Ka He MPEBBIIIAET MAKCUMAIbHO JOIMYCTUMYIO Y4eOHYIO Harpy3Ky B
HEZECIIO.

B TemaTndeckoMm IIaHUPOBAHMM YKa3aH Pe3epB y4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHJyeTCsl Ui pealu3allid aBTOPCKUX TOJXOJOB IO HCIOJIb30BAHUIO
pazHo00pa3HbIX (JOPM OpraHU3ALMK YYEOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOTI'O INIPEJIMETA
«XHUMMUSA»

®I'OC ycranaBnmmuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS OOYYaIOIUMUCS

IporpaMMm CpeaHero ooémero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U

npenMmeTHbM). [lonmydenne xumudeckoro oOpa3oBaHHs 0a3upyeTcsi HA OCHOBHBIX
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TUAAKTUYECKUX MPUHIMIAX 00yyeHus: (Hay4YHOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3W TEOPUU C MPAKTUKOM, HATJSTHOCTH U Jp.), HA NMPUMEHEHUU
COBPEMEHHBIX O00Pa30BaTEIbHBIX TEXHOJOIHMH C y4ETOM MEXAHU3MOB JOCTHUKEHUS
BCEX IUIAHUPYEMBIX PE3YJIHTATOB OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHOM NPOrpaMMBbl.
HayuHo-MeToaMueckoid OCHOBOM il pa3paOOTKH IUIAHHPYEMBIX PE3YJIbTATOB
OCBOGHHUSI TMPOTpamMM CpelHero oOmero o0pa3oBaHUS SBISIETCA CUCTEMHO-

HGHTCHBHOCTHBIﬁ moaxona.

JIMYHOCTHBIE PE3YJIbTATHBI

B coorBerctBUM € CHCTEMHO-IEITEIBHOCTHBIM IOAXOJIOM B  CTPYKTypE
JIMYHOCTHBIX PE3YyJIbTaTOB OCBOEHHUSI IpeaMera «XHUMHS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHusl BBIIETIEHBI CISAYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIMMHUCSA POCCUMCKON  TIpakJAaHCKOW  HMACHTUYHOCTH  —

TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHHUIO;

HaJINn4uc MOTHBAIIUH K 06y‘{eHI/IIO;

LEJICHANPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAAULIUA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH  OOyyaroluxcs PpyKOBOJCTBOBaTbCS B  CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTaHOBKAaMHM, IPUCYLIUMH LEIOCTHON

CHUCTCMC XUMHNYCCKOI'O O6pa30BaHI/I}I;

HAJIM4YKE MPaBOCO3HAHUS IKOJIOTHYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUThH LIENIU U

CTPOUTH )KU3HEHHBIE IJIAHBI.

JIn4yHOCTHBIE PE3YyIAbTATHI OCBOCHHUS MpeaMeTa «XUMHUS JOCTUTAIOTCSA B €MHCTBE
y4eOHOM W BOCTHHTATENbHON JeaTenbHOCTH Opranu3anud B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU U
ujealaMi POCCUHCKOTO TPakIaHCKOTO OOIIECTBA, MPUHATHIMH B 00I1IECTBE HOPMaMU
UM TpaBWJIaMU TIOBEJCHMs, CIIOCOOCTBYIOIIMMHU TIpolleccCaM  CaMOTO3HaHUS,

CaMOpPa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTH 06yqa}01ul/1xc;1.
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JInuyHOCTHBIE  pe3yJIbTAThl  OCBOCHMS  IpeaMera  «XUMHUSD»  OTPa)¥aroT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM W TMPAKTUYECKOW JEATEIbHOCTH
0o0yyaromuxcsi Mo peanu3alid MPUHATHIX B OOIIECTBE IEHHOCTEW, B TOM 4YHCIE B

qacCTH.

1. TI'pakaaHckKoro BOCHIUTAHMS:

OCO3HaHUSl OOYyYalOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NIpaB U OO0S3aHHOCTEH,
YBAKEHMS K 3aKOHY U IIPaBOIIOPSAKY;

IIPEACTABICHNS O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IPU CO3JaHUHM Yy4eOHBIX
IPOEKTOB, PEIIEHHMH YYEeOHbIX W TO3HABATEIbHBIX 33]a4, BBIIOJIHEHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTBI

JPYTUX MPU aHAIU3E PA3TUYHBIX BUJIOB YUCOHON JAESATEIBHOCTH;

2. TlaTpuoTH4Y€CKOr0 BOCTIUTAHUS:

LIEHHOCTHOI'0 OTHOLIEHHUS K UCTOPUYECKOMY M HAy4YHOMY HACIIEIHIO OTEYECTBEHHOU
XUMUH;

YBaXXEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTHUECKOTO MPUMEHEHUS
XUMMH, OCO3HAHUSA TOrO, YTO NOCTHKCHUS HAYKU €CTh pe3yJsIbTaT IJIUTEIbHBIX
HAOJIFOICHHUM, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO TPYJa
YYEHBIX U IIPAKTUKOB;

UHTEpECa U II03HABATEIbHBIX MOTHUBOB B IIOJYYECHHUM U IIOCIEAYIOIIEM aHAJIU3E

uH(GOpPMAIH O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUWU;

3. JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSA: HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
MTOBEJICHUS,

CITOCOOHOCTH OLCHUBATb CUTyallUH, CBA3AHHBIC C XUMHUYCCKUMU SBJICHUAMU, U
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IIPUHUMATb OCO3HAHHLIC PCHICHWA, OPHUCHTHUPYIACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMbI 1 ICHHOCTH,
T'OTOBHOCTH OLCHHMBATD CBOE IIOBCACHUC U ITOCTYIIKH CBOHUX TOBapI/IHIeﬁ C HOSI/II_[Hﬁ

HPaBCTBCHHBLIX U IIPABOBLIX HOPM M OCO3HAHHC HOCHGI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4. @®opMHUPOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHHMS IIEHHOCTEH 370pOBOr0 M 0€30mMacHOro oOpasza >KW3HU; HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY H TICHUXHYECKOMY
3/I0POBBIO;

coOI0IeHs TpaBUil OE30TaCHOTO OOPAIICHHS C BEIIECTBAMU B OBITY, TOBCETHEBHOMN
KU3HU U B TPYJIOBOH JESITEIILHOCTH;

MOHWUMAaHUS IIEHHOCTH TPaBUJ WHIUBUIYATHHOTO M KOJUIEKTHBHOTO O€30TacHOTO
MOBEJCHUS B CHUTYallUSX, YTPOXKAIOIIMX 3A0POBBI0 M JKM3HU JIIOJIEH; OCO3HAHUS
MOCJICJICTBUA W HENPUATHS BPEIHBIX NPHUBBIYEK (YyMOTPEOJSICHUS aJIKOTOJ,

HAapKOTUKOB, KypEHHS);

5. TpyaoBoro BOCIMTAHUA:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIE0BATEIBLCKON NESITeIbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX ACATEILHOCTH;

YCTAHOBKM Ha AaKTMBHOE yYacTUE B PEIICHUM MNPAKTUYECKUX 3a7ad4 COLUUAIBbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4YeHUI0 Mpodeccuil pa3muyHoro pojia, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUH IO XUMHUH;

YBAXKEHUS K TPyHy, JIIOAIM TpyJa W pe3yabTaram TPYAOBOM JIE€SITEIBbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHAMBHUAYaJbHOM TpPAaeKTOPUU OOpa3oBaHUs,

Oynyuei npodeccun M peanu3alvd COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM

JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHWMHH, HHTEPECOB M MOTpeOHOCTEH

0OIIIECTBA;
6. DKOJOrn4ecKoro BOCIIUTAHUA:
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JKOJIOTMYECKH  11e71IeCO00pa3HOTO  OTHOIICHUST K MPUPOJAE, KaK HMCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHHMS  TJI00AJTBHOTO  XapakTepa  OAKOJIOTHYECKUX  MpoOJeM,  BIMSHUS
AKOHOMHMYECKHX MPOLECCOB HA COCTOSIHUE TTPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMUSI HEOOXOIUMOCTH HCMOJb30BAHUS JOCTIKCHHN XUMHUU I PEIIeCHUs
BOIIPOCOB PAIMOHAIIBHOTO MIPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPHUSITUS AEUCTBHH, MPUHOCIIIMX BPEJ OKPYXKAIOIIECH ITPUPOTHOU
cpene, YMEHHSI IPOTHO3UPOBATh HEONIArONPHUATHBIC SKOJIOTHYECKUE ITOCISICTBHS
MPEANPUHUMAECMBIX JICUCTBUUA U MTPEIOTBPAILATh HUX;

HAJIMYUS PA3BUTOTO DKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIBTYPHhI, OIBITA
JEATEIbHOCTHA SKOJIOTUYECKON HAIMPABIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMU
B T03HABaTEIbHON, KOMMYHUKATUBHON M COIMAJIbHOW MPAKTUKE, CIIOCOOHOCTH U

YMCHHA aKTHBHO IIPOTHUBOCTOATH UACOJIOTHN XCMO(1)06I/II/I;

7. LleHHOCTH HAY4YHOI'0 O3HAHMSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

NOHUMAaHUS CleUPUKU XUMHUM KaK HAayKH, OCO3HaHUs €€ posii B (pOpMUPOBAHUU
palMOHAJILHOIO HAyYHOTO MBIIUICHHS, CO3IaHUU IEJIOCTHOTO MPECTABICHUSI 00
OKpY’)KaloleM MHUpPE Kak O €AUHCTBE MNPUPOALI U YEIOBEKA, B IIO3HAHUHU
IPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MPOOJIeM COXpaHEHUS MPUPOTHOTO
paBHOBecCUS,

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMUU JJII COBPEMEHHOM IUBUIM3ALIUU: B €€
I'YMaHUCTUYECKOW HAMNpaBIICHHOCTH M BaXXHOW pOJM B CO3JaHUM HOBOW 0a3bl
MaTepUaibHON KYJIBTYPhI, PEIICHUHU TI100abHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPhEBOM, DJHEPreTUYECKOM, MHUIIEBOM H IKOJOTHYECKOU
0€30MaCHOCTH, B pa3BUTUM MEIUIIMHBI, 00€CTICUCHUH YCIOBUHN YCIIEITHOTO TPYy/Aa U
HKOJIOTUYECKHM KOM(POPTHOM JKM3HU KaXKJOr0 4ieHa OOIIECTBA; E€CTECTBEHHO-
HAay4YHOW I'PaMOTHOCTH: MOHUMAHUSA CYIIIHOCTH METOJOB MO3HAHMUS, UCTOJIb3YEMBbIX
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B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUI OKPY’KAIOIIEr0 MUpa W MPOUCXOISAIIMX B HEM
U3MEHEHUI; yMEHHUs JejlaTh OOOCHOBAHHBIE 3aKJIIOYEHHS Ha OCHOBE HAayUYHBIX
(aKTOB ¥ UMEIOIIMXCS JAHHBIX C LEJIbI0 OJTyYESHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIONIb30BaTh XUMHUYECKUE 3HAaHUSA IS pPELICHUS
po0JieM B PEATIbHBIX )KU3HEHHBIX CUTYAILINSAX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTHU K HETPEPHIBHOMY 00pa30BaHUIO M CAMOOOPA30BaHUIO, K

AKTUBHOMY IOJTYYEHHUIO HOBBIX 3HAHHWM TI0O XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU
MOTPEOHOCTIMU;
UHTEpPECAa K OCOOCHHOCTSIM TpyJa B pasau4Hblx cdepax mnpodeccuoHaTbHON

JACATCIIBHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
cpemHero o0miero oOpa30BaHUS BKJIIOYAIOT: 3HA4YMMbIe JUIsi  (OPMUPOBAHUS
MUPOBO33PEHUS O0yJaroIIMXcs MEXIUCITUTUTMHAPHBIC (MEXIpeIMETHBIC)
oOlIieHayYHbIE TIOHSTHSI, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CIie-
MUKy METOJOB IMO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (Marepus,
BEILIECTBO, HHEPrus, SsBJICHHE, IpoOllecC, CHCTeMa, Hay4dHbId (akT, NPUHIMII,
THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIeIOBaHIEe, HA0I0IeHNE, H3MEPEHNE,
SKCIEPUMEHT M Jp.); YHHUBEpCalibHble Yy4eOHbIC JEUCTBUSA (TO3HABATENIbHBIC,
KOMMYHUKATHBHBIE, PETYJISTUBHEIL), o0ecIieunBaroIIne dbopmupoBanue
(GYHKIIMOHATBHOW TPAaMOTHOCTH W CONHMAIBHONW KOMIIETCHIIMHM OOyJaroniuxcs;
CIIOCOOHOCTh  OOYYaIOMIUXCSl HMCIOJB30BaTh OCBOEHHBIC MEKIUCIUTIMHAPHBIC,
MHUPOBO33PEHYECKME 3HAHWS W  YHUBEpCaJIbHBIE  y4YcOHBIE  JCHCTBUS B

ITO3HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.
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MeTaHpC)IMeTHBIe PE3YIbTAThI OTPAXKAIOT OBJIAJCHUC YHUBCPCAJIbHBIMU y‘IC6HBIMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHA U PCTYIIIATUBHBIMU I[CﬁCTBPISIMPI.

Oe¢naoenue YHUBEPCAIBHBIMU yueﬁubmu NO3HABAMEIbHBIMU OCUCMBUAMU:

1. bazoBbIMH JJOrH4YecKHUMH NeHCTBUAMU:

CaMOCTOATENHbHO (POPMYJIHMPOBATh U AKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENENIATh LU ACSITEIHbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS,
COOTHOCHUTBH PE3yJIbTaThl ICSITEIHLHOCTH C TOCTaBIECHHBIMU LIETISIMU;

UCII0JIb30BaTh MPYU OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIJIEIATh
XapaKTepHbIE MPU3HAKU MMOHATUN U YCTAHABIMBATH UX B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUS JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUM;

BBHIOMpaTh OCHOBAHMWS U KPUTEPUU MJIs KIacCU(PUKAIMU BEIIECTB U XUMHUYECKHUX
peakuuii;

YCTaHABJIMBaTh MNPUYUHHO-CIIECICTBEHHBIE CBSI3U MEXIY H3y4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHIAYKTHUBHBIC, JECIyKTUBHBIC, 1O aHAJIOTHH),

BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUST B PpPACCMATPUBAEMBIX SIBIICHUSX,

bopMyIIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

OPUMEHSTh B TIPOILIECCE TO3HAHMUS WCIOJIb3yEeMble B XUMUU CHUMBOJIMYECKHE
(3HaKOBbIE) MOJEIM, MPeoOpPa3OBbIBATH  MOJEIbHBIE  MPEJACTABICHUS —
XUMUYECKUM 3HAK (CUMBOJ) »DJIEeMEHTa, XuMuyeckas (opMyna, ypaBHEHUE
XUMHUYECKON peakluu — TpU pEHIeHUHU Y4YEOHBIX IO03HABATEIBHBIX U
MPaKTUYECKUX 3a/1ay, MPUMEHSTh HAa3BAHHBICE MOJICJIbHBIC TPEJICTABICHUS IS
BBISIBIICHUSI XApaKTEPHbIX IMPU3HAKOB M3Y4YaeMbIX BEIIECTB W XUMHUYECKUX

pEeaKLHnii;

2. bBa30oBbIMH HCCIE€I0BATEILCKUMHU 1eHCTBUIMH:
BJIaJIETh OCHOBAaMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XMMHUYECKUX PEaAKIU;
dbopMyIMpoBaTh IENM M 3aJladyd HCCIIEIOBAHMS, HUCIIOIb30BaTh IOCTaBJIECHHBIE U

CaMOCTOSITENIbHO C(POPMYJMPOBAHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS
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U OCHOBBI Il  (OPMHUPOBAHUSI THUIIOTE3bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI; BIIAJICTh HABBIKAMU CAMOCTOSTEIBLHOIO TIJIAHUPOBAHUS U
MPOBEJICHUS YYCHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOJI0/1aTh
324 XOAOM IpoLecca, CaMOCTOSTENBHO MPOTHO3UPOBATH  €r0  PE3yJibTar,
dbopmynupoBaTh 000OIIEHUS U BBIBOABl OTHOCUTEIBHO JOCTOBEPHOCTU PE3YJIHTATOB
UCCIIEJIOBAHUS, COCTABIISATH 0OOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;
npuoOpeTaTh OMBIT YYCHUYECKOW MCCIICIOBATEIILCKON U MPOCKTHOU JEATEeIbHOCTH,
MPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJILHOMY IOMCKY METOOB

PCUICHUSA ITPAKTHYCCKUX 3aaa4, IPUMCHCHHUIO PAa3JIMYHBIX MCTOJ0OB ITO3HAHUS;

3. Pa0Ootoi ¢ nHpopManueii: OpUEHTUPOBATHCS B PA3JTUYHBIX HCTOYHUKAX

uHpopMaIuu (Hay4IHO-TIOMYJISIpHAs TUTEpaTypa XUMUYECKOTO COACpKaHMS,

CIIpaBOYHBIE TocoOust, pecypchl IHTepHETA), aHANM3UPOBaTh HHGOPMAIUIO

Pa3TUYHBIX BUIOB M (JOPM TIPEACTABICHUS], KDUTHUECKH OIEHUBATh €€ TOCTOBEPHOCTh

Y HENPOTHUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh Pa3TUYHbIE METOMBI MPU TOUCKE W OTOOpE
uH(bOpMaIK, HEOOXOIUMOM JJI BBITIOJIHEHHS YUYEOHBIX 3a/ad OMpPEIeTIEHHOTO
THUIIA;

npuoOpeTaTh  OMBIT MCTOJB30BaHHUS  HWH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENFHO BRIOUPATh ONTHUMANIbHYIO (OpMY MpeCcTaBICHUS HHDOPMAITUU
(cxeMmbl, TpaduKu, AMATpaMMBbI, TaOJUIbl, PUCYHKH W T. I1.); HCIOJb30BaTh

HAy4YHBIN $I3bIK B KAaueCTBE CpEJCTBA MpU paboTe ¢ XUMHUYECKOW HHOpMaIuei:

OPUMEHATh MEXIpeaMeTHble (pu3nueckue U MaTeMaTUYEeCKUE) 3HAKH U CUMBOJIBI,

dbopmyiibl, aOOpeBUATYpbl, HOMEHKJIATYPY;

UCTIOJIb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH.
Ognadenue yHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU: 337aBaTh

BOIIPOCHI 110 CYIICCTBY 06cy>1<z[aeM0171 TCMBI B XOAC JUaJiora n/uau AUCKYCCHUH,
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BBICKA3bIBATh UjCH, (HOPMYJIMPOBATH CBOU MPE/JIOKEHUS OTHOCUTEIHLHO BBITTOJIHEHUS

MPEUIOKEHHOW 3a/1a4H;

BBICTYIIAaTh C  IIPE3€HTAllMENd  pEe3yJbTAaTOB  II03HABATEIBHOW  JIESTEIBHOCTH,
ITOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJIHEHUHU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alud y4eOHOro MpoeKTa U (OPMYIHPOBATH BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEIOBAHUM IYTEM COIVIACOBAHUS IIO3UIIMK B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ognaodenue ynugepcanbHolMu pezyiAmuGHbIMU OClCMEUAMU:

CaMOCTOATENIBHO  IUIAHUPOBaTh M OCYLIECTBJIATh  CBOK  IO3HABATEIBbHYIO
NESTENIbHOCTh, ONpefensas €€ LeNM W 3a7aud, KOHTPOJIMPOBATh U IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeAjaraéMblid ajiropuT™M JEHCTBUNA TIpH
BBINIOJIHEHUM YYEOHBIX UM HCCIEOBATENIbCKUX 3aJlady, BbIOMpaTh Haubosee
3¢ (DEeKTUBHBIN crnoco0 HMX peleHuss ¢ y4YE€TOM IMOJY4YEHUs HOBBIX 3HAHUM O
BELECTBAX U XUMHUYECKHUX PEAKLIUIX;

OCYLIECTBJISATh CAMOKOHTPOJb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalIu3a |

CaMOOIICHKU.

INPEJMETHBIE PE3YJIBTATHI

[IpeameTHBIC PE3yNIBTaThl OCBOCHHUS MPOTPAMMBI CPEAHETO OOIIETro 00pa3oBaHUS
0 XUMUHU Ha 0a30BOM YPOBHE OPHUEHTHUPOBAHBI HA 0OECIIeUeHUE TTPEUMYIIECTBEHHO
o0meo0pazoBaTenbHON W OOMICKYJIBTYPHOM TOATOTOBKM oOydatonuxcs. OHu
BKJIIOYAIOT: crienmuPuiecKkue sl y4eOHOro mpenMera «XuMHsS) HaydHbIE 3HAHUS,
YMEHUSI M CIOCOOBI JEHCTBUU MO OCBOCHMIO, MHTEPIPETAMH U MPEOOpa30BAHUIO
3HAHUM, BUJIBI JEATEIHHOCTU TIO TOJIYYSHUIO HOBOTO 3HAHMS U MIPUMEHEHUIO 3HAHUN
B Pa3JIMYHBIX YUYCOHBIX U peaJbHBIX KU3HEHHBIX CUTYaIUAX, CBI3aHHBIX C XUMHEH.

B mporpamme mo XWMHHM TpEAMETHBIC Pe3ylbTaThl MPEICTABICHBI 1O ToJaM

M3YUYeHUsI Kak Ha 6a30BOM, TaK U Ha y21y01éHHOM YPOBHSX (BBIJIETICHO KYPCUBOM).
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B 10 k1acce npeaMeTHbIE Pe3yJbTaThl 0CBOEHHS Kypca «Opranuyeckass XuMusi»

oTpakaroT:

)

2)

3)

4)

chopmuposannocmy  npeocmasieHull: 0  XAMUYECKOW  COCTaBJISIONICH
€CTECTBCHHOHAYYHOM KAapTHHBI MHPA, POJIM XMMHUU B TO3HAHUU SIBIICHUU
npupoasl, B (DOPMUPOBAHUM MBIIUICHUS W KYJbTYPhl JTUYHOCTH, €€
(GYHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOJIMMOMW IS peIIeHUS MPAKTUYECKUX
3alad U IKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U
MIPUPOJIHOM CPENE;

énaoenue CUCTEMOU XAMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOTOJIAraloIINe TMOHITUS (XUMUYECKHM SJIEMEHT, aToOM, OJJIEKTPOHHAas
o0oJl0YKa  aroma, MOJIEKyJia, BaJEHTHOCTb,  AJIEKTPOOTPHUIIATEIHHOCTD,
XUMHUYECKasi CBsI3b, CTPYKTypHas dhopmyna (pa3BEpHyTasi U COKpaIiEHHas), MOJIb,
MOJISIpHAsE Macca, MOJSIPHBIA OOBEM, YIJIEPOAHBIN CKeneT, (yHKIHOHAIbHAs
rpylIa, pagukal, HW30MEPHUS, H30MEpPbI, TOMOJOTHMYECKUU PO, TOMOJOTH,
YIJIEBOJOPOBI, KACIOPOI- U a30TCOJAEPKAIINE COCTUHEHUS, MOHOMED, TTOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISPHBIE COCIWHEHHS); TEOPUU M 3aKOHBI
(Teopust cTpoeHusi opranudeckux BemiectB A. M. bytnepoBa, 3aKkoH coXpaHeHUs
Macchl  BEIIECTB);  3aKOHOMEPHOCTH, CHUMBOJUYECKUM  S3bIK  XHUMUHU;
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIINE B OCHOBE MOHUMAHUS NMPUYUHHOCTU H
CUCTEMHOCTH XMMHUYECKHUX SIBICHUU, (PAKTOJOTHMUYECKUE CBEJEHUSI O CBOMCTBAX,
cOoCTaBe, MOJIy4YEHUHU U OE€30MaCHOM HCMOJb30BAHUM BAXKHEHIINX OPraHUYECKUX
BEIIECTB B OBITY U IPAKTUICCKOM JCSITEIHHOCTH YEIIOBEKA;

chopmuposaHHocms  yMeHUull  8blA61AMb XapaKTepHbIE TPU3HAKU TOHATHUIA,
YCTaHaBIIMBATh X B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOLINE MOHATHS IIPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;
chopmMupo8aHHOCmy  YMEeHUll UCNONb306aMb XUMHUYECKYI0 CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)

dbopMyaT OpraHMYECKMX BEIIECTB W YpPaBHEHUW XWMHUUYECKHX PEaKI[uil;
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S)

6)

7)

8)

U320Maeaueams MOJEIU MOJIEKYJI OPraHUYECKUX BELIECTB Ul WUIIOCTPALMUA UX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

copmMupo8anHoCcmy  YMeHUll  YCMAHAGIUEamy TPUHAIICKHOCTh H3YYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTABY M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COEAUHEHUH (YTJIeBOJAOpO/bl, KHUCIOPOA- W a30TCOAepKallue
COEIMHEHMSI, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS); O0asamb UM Ha3BaHMs IO
cuctematuueckoil Homenkiarype (IUPAC), a taxke NpuUBOAUTH TPUBUAILHBIC
Ha3BaHUS OTIENbHBIX OPraHMYECKUX BEUIECTB (ITUJIEH, MPOMWIEH, AalleTHIICH,
ATWJICHIJIMKOJb, TIULEPUH, (PEHO, (popManblaerus, aueTaibAerul, MypaBbUHas
KUCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHUCJIOTA, CTEapuHOBas KHCIIOTA,
[III0K03a, GPYKTO3a, KpaxMall, HeJUI003a, TIUIUH);

chopmupogannocms  yMeHusi  onpedensims  BHUIBI  XMMHUYECKOM CBS3M B

OpPraHUYECKUX COEIUHEHUAX (OJIMHApPHBIE U KPATHBIC), KOBANEHMHAS U UOHHASA

CB513b, O- U P-C653U, BOOOPOOHAS CB53b);

cghopmuposannocmo yMeHuss noOMeepHcOams HA KOHKDEMHbIX NpUMepax
xapakmep 3a8UCUMOCMU DEaAKYUOHHOU CNOCOOHOCU OP2AHUYEeCKUX COeOUHEeHUl
om KpamHOCMu U muna KOBAJEHMHOU C853U (0- U T-CEA3U), 83AUMHO20 GIUSHUSL
amomo8 u 2pynn amomos 8 MOJNeKy1ax;
chopmuposanHocms  yMeHUs  NPUMeHSAMb  TOJOXKEHUS TEOPUH  CTPOCHUS
oprannueckux Bemects A. M. ByTiiepoBa niis 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MACChI BEIIECTB;
chopmuposanHocms yMeHUl Xapakmepuzoeams COCTaB, CTPOCHHE, GU3NICCKUC U
XUMUYECKHUE CBOMCTBA THUIMYHBIX IPEJICTABUTEICH Ppa3IMYHBIX KJIACCOB
OpraHMYeCcKuX BemecTB (MeTaH, »JTaH, OJTHJICH, MPOMWICH, alleTUJICH,
Oyramuenl,3, metunOyranuen-1,3, OeH30JI, METAHOJ, STAHOJ, 3THJICHIJIUKOJb,
IIMIEpHUH, (EHOJ, alleTalbJIerul, MypaBbUHAs U YKCyCHasi KHCJOTBI, TJIIOKO03a,
Kpaxmarll, 11EJIJTF0JI03a, aMHUHOYKCYCHasi  KHCJIOTa); UTLTTIOCMPUPOBAMb
TCHETHYCCKYIO CBSI3b MEXIY HUMH YPAaBHEHUSIMH COOTBETCTBYIOITUX XUMHUYECKHX

pEakinii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (HOpMYIT;
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9

chopMuposaHHOCmMb YMEHUU XapaKmepu3oeams COCmMaes, cmpoenue, uzuieckue
U Xumuyeckue C8OUCMBA MUNUYHLIX Nnpedcmagumeneli pa3iudHblX KIAcco8
OP2aHUYECKUX BeleCm8: AIKAHO8, YUKIOAIKAHO8, AlIKeHO8, AlIKAOUEeHO8, AIKUHOS,
APOMAMUYECKUX Y2Nle8000P0008, CNUPMO8, Alb0e2ud08, KemoH08, KAPOOHOBLIX
KUCTIOM, NPOCMBIX U CAONCHLIX IPUPOS, HCUPOS, HUMPOCOCOUHEHUL U AMUHOS,
AMUHOKUCIIOM,  0elK08,  yele80008  (MOHO-, Ou- U  NOJAUCAXAPUOOB);
UTIOCMPUPOBAMb  2CHEMUYECKYIO  C853b  MeXNCOYy — HUMU  YPABHEHUSMU
COOMBEMCMBYIOWUX XUMUHECKUX DpeaKyutl ¢ UCNOIb308AHUEM CMPYKMYPHLIX
popmyn,

chopmuposanHocmeb yMeHUs Xapakmepuzoeams WCTOYHUKH YTIIEBOJOPOJTHOTO
ceipbsi (He(dTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TIEPEPadOTKU U

MPaKTUIECKOE IPUMEHEHHE MPOAYKTOB IepepaboTKH;

10)cghopmuposannocmsv  ymenuii  nposoOums  BBHIYUCICHUS 10 XHUMHYECKUM

ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOIYKTa
peakuuu MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX

BEILECTB WU MPOAYKTOB PEAKIUN);

11)cihopmuposarnnocms ymenuti 6radems CUCTEMON 3HAHMK 00 OCHOBHBIX METOAaX

HAy4YHOrO0 TO3HAHUsA, HCHOJIB3YEMBIX B XUMHUHM IPU HU3YUYCHHH BELIECTB U
XUMHYECKHUX SIBJICHU (mabmronieHue, VU3MEpEHHUE, 3KCIIEpUMEHT,
MOJENUPOBAHUE), UCNONL308aMb CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI IPUHATHUSA
PELICHUN B KOHKPETHBIX )XKM3HEHHBIX CUTyalUsX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

cpopmuposaHnocms 61a0eHUs CUCTNEMOU 3HAHULU O eCmeCcmBeHHOHAYYHbIX
Memooax NO3HAHUA — HAOAI00eHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHME

(peaJZbHOM u MblC]ZeHHOM) U YMEeHusl npumMeHAiAmsd Omu 3HAHUA,

CgbOpMMpOGClHHOCmb VYMeEHUA NPUMEHAMb OCHOB6Hble onepayuu MblCAUMENbHOU

oessmenbHOCmU — AHAIU3 U CUHmes, CpaeHeHUe, 0605M4€H1/l€, cucmemamuzayuro,

6blie6/leHUEe npl/lllMHHO-CJleacn’ZGeHHle ceszell — 0 U3y4eHU: ceolcme eewecme u

XUMUYeCKux peam;uii;
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12)cihopmuposannocms ymenutl cobdrooams npasuia TOJB30BAHUS XUMHUUYECKOU
MOCy/I0l U J1abopaTOpHBIM OOOPYJIOBAaHMEM, a TakXKe IpaBuUiia OOpalieHus C
BEILLIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBINOJHEHUIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;
13)chopmuposannocmo  ymenuili  nranuposamv W GLINOJIHAMbL  XUMHUYCCKUM
HKCIIEPUMEHT (TIPEBpAIllEHUsT OPraHWYeCKUX BEIIECTB IPU  HArpeBaHUH,
MOJIydYeHHE dTUJIeHAa U U3YYEHUE €ero CBOWCTB, KAYECTBEHHbIE pPEaKIUU
OpraHMYECKUX BEIIECTB, JeHAaTypalusi O€JKOB NpH HArpeBaHUM, IBETHbIE
peakuuu OENKOB) B COOTBETCTBMM C MPAaBWJIAMU TEXHUKH O€30MacCHOCTH MpH
oOpallieHu ¢ BEHIECTBAMHU U J1aOOpPaTOPHBIM OOOPYJIOBAHUEM, NPeOCMmAB/IsAmb
pe3ynbTaTbl XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIUX PEaKUUi U popmynuposams BHIBOABI HA OCHOBE STUX
pe3ybTaTOB;
chopMUpOBAHHOCMb YMEHUN. CAMOCMOAMENbHO NIAHUPOBAMb U NPOEOOUMb
XUMUYECKUll IKCnepumenm (nojiyyeHue U U3YYeHUue CEOUCME Op2aHUYeCKUX
gewiecms, KauecmeeHuvle peaxkyuu yeaeso00po008 pAa3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX GeUeCms, peulenue 3KCNepUMeHmAalbHbLX
3a0ay NO PACNO3HABAHUIO OP2AHUYECKUX 6eujecms) ¢ coOMooeHuemM npasu
be3onacnoco obpaweHuss ¢ eewecmeamu U 1aOOpPamopHviM 000pyYO08aAHUEM,
Gopmynuposams  yenvb UCCIe008aHUsL, NPeOCMA8IAmb 8 pA3IU4HOU popme
pe3yibmamyl IKCHEPUMEHMA, AHATUIUPOBAMb U OYEHUBAMb UX OOCMOBEPHOCHLb,
14)chopmuposannocms  ymenuti  Kpumuuecku — aHAIUUPOBAMb  XUMUYECKYIO
UH(pOpMALHIO, OJIy4aeMyt0 U3 pa3HbIX ncTouHuKoB (CMU, UnTepHeT u np.);
chopMUpPOBAHHOCMb  YMEHUI: OCYWEeCMmBIamb YeleHanpasieHHblll NOUCK
XUMU4eCKou uHgopmayuy 8 pasiuuHsblX UCMOYHUKAX (HAYYHAS U YYeOHO-HAYUHAS
aumepamypa, CMHU, Humepnem u Op.), Kpumuuecku aHAIU3UPOBANMb

XUMUYECKYI0 UHGDOpMayuio, nepepabamsléanms e€ u UCnoIb308amy 6

COOMEemcmeul ¢ NOCMABIeHHOU YueOHOll 3a0ayell
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15) cghopmuposannocme VYMeHUll cobooamo npasuia 9KOJIOTHYECKHU
1eecoo0pa3Horo MoBeACHUST B OBITY W TPYAOBOM JAEATEILHOCTH B MEIAX
COXpaHEHUs] CBOETO 3JI0POBbSl M OKpYKaloUIEH NPUPOAHON CPENbl; 0CO3HABAMb
OMacCHOCTh BO3JCHCTBUSI Ha >KUBBIE OPraHU3MbI OMPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMUMAas cMbican mnokazarens I[IJIK (mpepenbHON —JgomycTUMOM
KOHLIEHTPALUN), NOACHAMb HA IPUMEPAX CIOCOObI YMEHBUIECHUS U
peIoTBpAIICHHs X BPEHOTO BO3CHCTBUS Ha OPraHU3M YEJIOBEKa;

AHATUZUPOBANb YeNecO0OPAZHOCHb NPUMEHEHUsT  OpP2AHUYeCKUX  8euecms 6
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUSL COOMHOULEHUs PUCK-NOb3A

16) s oOydarommxcss € OrPaHUYECHHBIMU BO3MOXHOCTSIMH 370pPOBBS: yMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX IIO3HAHUs BEIIECTB U
XUMUYECKUX SIBJICHU;

17)ana cnensix U c1abOBUIAIMX OOYYAIOLIMXCS: YMEHHE HCIIOJIb30BaTh peiabeHO

TOYEUYHYI0 cucteMy o0o3HaueHui JI. bpaiins aid 3anucu XUMHUYECKUX (PopMyII.

B 11 kiacce npeaMeTHbIe pe3yJbTaThl 0CBOeHHA Kypca «O0mas u

HeOpraHuvecKasi XUMHD> OTPAKAKOT:

1) cghopmuposannocmo  npeocmasnenuti: 0  XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAY4YHON KapTUHBl MHUpPA, pPOJIM XHMHUU B II03HAHUU SIBJICHUHN
npupoabl, B (OPMUPOBAHMM MBIIUIEHUS W KYJbTYpPhl JIMYHOCTH, €€
(yHKUMOHANBHOM T'PaMOTHOCTH, HEOOXOIMMOM Ui pEeUIeHUS NPaKTUYECKUX
3alad U JKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CPEJIE;

2) enadenue CUCTEMOM XUMHUYECKUX 3HAHMH, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAOIIME TOHATHS (XUMUYECKUU 3IIEMEHT, aTOM, HW30TON, S-, p-,
d>IIEKTpOHHBIE OpPOUTAIXM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIH OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBA3b

(KoBaJIeHTHasl, WOHHAs, META/UIMYECKas, BOJOPOJHAs), KpUCTAIIHYECKas
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3)

4)

S)

pEETKA, TUIBI XUMUYECKUX PEAKLHM, PACTBOP, SJEKTPOIUTHI, HEIIEKTPOIUTHI,
AIEKTPOJNIMTUYECKAST JAUCCOLMALHNS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKON pEeaKUuu, XUMHUYECKOE DPABHOBECHE; TEOPUHM M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON auccouuanuu, nepuoauueckuii 3akod J[. M. Mennaeneena,
3aKOH COXPAaHEHMS MACChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAILEHHS SHEPTUN
IpU XMUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XHUMHH,
MHPOBO33PDEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAHUSA INPUYUHHOCTU WU
CHUCTEMHOCTH XMMUYECKUX SBIICHUH, (PAKTOJOTHYECKUE CBEIACHMS O CBOICTBaXx,
cocTaBe, IOJY4EeHHMH UM  O€30MaCHOM  HCIOJb30BaHWU  Ba)KHEHIIMX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH 1eATEIbHOCTH YEI0BEKa,
coepemenHvle NpeoCcmasieHuss O CMPOEHUU Bewecmea Ha amoMHOM,
UOHHOMONEKYIAPHOM U HAOMOJNEKYNIAPHOM — YPOBHAX,  NPEOCMAGNIeHUs O
MEXAHUSMAX ~XUMUYECKUX pearkyuii, mepMOOUHAMUYECKUX U KUHEMUYECKUx
3AKOHOMEPHOCMAX UX NPOMEKAHUA, O XUMUYECKOM PAGHOBECUU, pacmeopax u
OUCNEPCHbIX cucmemax, akmono2uieckue ceeodeHus 0 CB0UCMBAax, cocmase,
noayueHuy u 6€30nacHOM UCHONb308AHUU BANCHEUUUX HEOPLAHUUECKUX 8eUlecE
8 ObImy U NPAKMU4EeCKOU 0esamenbHOCMU 4en068eKd, 00uux HAYYHbIX NPUHYUNAX
XUMUYECKO20 NPOU3BO0CMEa;
chopmupoganHocmy  yMeHUll  8biA61AMb XapaKTepHblEe TPU3HAKH TOHSATHH,
YCMAaHaenueams UX B3aUMOCBA3b, UCNOIb306aMb COOTBETCTBYIOLIME ITOHATHS IIPU
ONMCAaHNUN HEOPTaHUYECKHUX BEILECTB U UX IPEBPALICHUN;
cghopmuposanHocms  yMeHUll UCNOIb308aMb XUMHUYECKYH) CUMBOJIMKY IS
cocTaBlieHUs (OopMys BEHIECTB M  ypaBHEHUHM XUMHUYECKHX  pPEaKIUi;
cuctematuueckyro HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJEIbHBIX HEOPraHMYECKUX BelIeCTB (YrapHblid ra3, YIJIEKUCIBIA Ia3, aMMHAK,
rai€Has U3BeCTb, Heral€Hasi U3BeCTh, IUTHEBAS COJA, MUPUT U Ap.);
copmMupo8aHHocmy yMeHull onpeoensams BAJIEHTHOCTb U CTENEHb OKHUCIICHHUS
XUMHUYECKUX IJIEMEHTOB B COCIMHEHHUSAX Pa3IMYHOIO COCTaBa; BHUJ XUMHUYECKON

CBiA3HU (KOBEUIGHTH&SI, HOHHAas1, MCTAJIJIMYCCKAai, BOI[OpOI[HaH) B COCOAMHCHUAX, THII
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6)

7

8)

KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOTO BEIIeCcTBa (aTOMHAs, MOJICKYJISIpHAs,
HMOHHAs, METAJUTMYECKas ); XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHCHUM;

ChOpMUPOBAHHOCTNL YMEHUSL OOBACHAMb 3A6UCUMOCTHb CEOUCME 8eUlecms om
8UOA XUMUYECKOU C6A3U U MUNA KPUCANIUYECKOU peuémKu, OOMEeHHbIU U
OOHOPHO-AKYENMOPHBII MEXAHUZMbL 00PA308AHUSL KOBAIEHMHOU CE53U;
chopmupo8aHHoCcmy yMeHUll YCmaHaeIueams MpUHAICKHOCTh HEOPTaHUYECKUX
BEIIECTB M0 UX COCTaBY K OMPEEIEHHOMY KJIACCY/TPYIIe COeTUHEHUH (TTPOCThIE
BEIIECTBA — META/UIBl M HEMETAJUIbl, OKCHJbI, OCHOBAaHHS, KHCIIOTHI,
am(pOTEepHbBIE THAPOKCUIBI, COJIH);
chopMUPOBAHHOCTb YMEHUNL. KIACCUDUYUPOBAMNDb: HEOP2AHUYeCKUe 8eulecmed no
ux cocmasy, Xumudeckue peaxyuu no pasiuyHvlM NPUSHAKAM (YUCTY U cOCMABY
peazupyrowmux eeujecms, meniogomy ggexmy peaxyuu, usmMeHeHuio cmeneHell
OKUCTIEHUSL  DJIeMEeHMOo8, O00paAMmuMOCmuy, YY4acmuro Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb OCHOBAHUS U Kpumepuu OJg Kiaccuguxayuu
U3yuaemblx 6ewecms U XUMU4eCKUux peaxkyuil,

chopmMupo8aHHoCmy YMeHUll packpblgéams CMBICI Mepruoaudeckoro 3akona Jl. U.
MenneneeBa u 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENbHYIO U
MPOTHOCTHYECKYIO QYHKIINU;
cchopmuposannocms yMeHull Xapakmepuzoeams 3JIEKTPOHHOE CTPOEHUE ATOMOB
XUMUYECKUX IeMEHTOB 1—4 nepunonos [leproanyeckoil CucTeMbl XUMUYECKHAX
anemerToB JI. M. MenneneeBa, WCTONB3ys TOHATHS «S-, p-, d-DIEKTPOHHBIC
opoUTaIN», «IHEPreTUUECKUE YPOBHIUY»; 00BACHAMb 3aKOHOMEPHOCTH N3MEHEHUS
CBOWCTB XMMMYECKUX JJIEMEHTOB M HMX COCIMHEHUW MO IEPUOJAM M TpyIIam
ITepuoanueckoit cuctemMbl XuMH4eCKuX 3iieMeHToB . 1. Menneneena,
«OCHOBHOE U B030VHCOEHHOE dHepeemuyecKue COCMOAHUS AmMomMay, 00bACHAMD

3AKOHOMEPHOCMU USMEHEHUA CBOUCMB XUMUYECKUX INeMEHMO8 U UX COCOUHEHUL

no nepuooam u epynnam Ilepuoouueckou cucmemot /| U Menoeneesa, eanenmmoie
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B03MOJCHOCMU AMOMO8 2JIeMEHMO8 HA OCHO8€ CMPOEHUS UX IJeKMPOHHbIX
obonouex

9) cpopmuposannocms  ymenuti  xapaxmepuzoeamsv  (onucvlgams) — 00IIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIHIECTB  PAa3IMYHBIX  KJIACCOB;
noomeepaoicoams CylECTBOBAHNWE T€HETHUECKOW CBSI3U MEXAY HEOPraHUuYECKUMU
BEILIECTBAMHU C IMMOMOIIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

chopmuposaHHocmb  YMEHUs — pAcKpuleamsv — CYUWHOCMb:
OKUCTTUMENTbHOBOCCMAHOBUMENLHLIX — peakyuti  NOCpeoCcmeomM  COCMAGNEeHUs]
INEKMPOHHO20 0anaHca >mux peaxkyuil, peakyuui UOHHO 20 0OMeHa Nymém
COCMAasneHuss UX MNOJNHbIX U COKPDAUWEHHBIX UOHHBIX YPABHEeHUl;, peaKyull
2uopoausa,  peakyuti  KOMHIEKcooOpa308aHus (Ha npumepe
2UOPOKCOKOMNIIEKCO8 YUHKA U ATIOMUHUSL),

10)cpopmuposannocme  ymenus xnaccugpuyuposams XUMHUYECKHUE PEAKIUU IO
pa3TUYHBIM MPU3HAKAM (YUCIIy U COCTaBy pPEarupyOIINX BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, U3MEHEHHUIO CTEIICHEeH OKHCICHHUS SJEMEHTOB, 0OpaTUMOCTH
peaKIiny, y9acTUIO KaTaanu3aTropa);

11)cdhopmuposannocmo  ymenuti cocmasnsms ypaBHEHHUS PEAKIUNA pPa3IUIHBIX
THUIIOB; MOJIHBIE U COKPAIlIEHHbIEC YPABHEHUS PEaKI[Uii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT JI0 KOHIIA;

12)cihopmuposarnnocmov  ymenuti  npoeooums  PEAKIHUH,  IMOATBEPIKIAIOIINE
KAueCTBEHHBIH COCTAaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB; PACHO3HABAMDb
OTIBITHBIM MTyTEM MOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PaCTBOPaX HEOPTraHUYECKUX
BEIIECTB;

13) cihopmuposarnnocmes VYMeHUu packpvieams CYIIHOCTb
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX ~ PEAaKIMl  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OanaHca ATUX PEAKIIUiA;

14) chopmuposannocms ymenuil 00vbACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3IUYHBIX (PAKTOPOB; XapakTep CMEIICHUS XUMUYECKOTO

paBHOBECHS B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (mpunuun Jle [larense);
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chopmuposannHocms  yMeHust 00BACHAMb 3AKOHOMEPHOCMU NPOMEKAHUS
XUMUYECKUX PeaKyuti ¢ YYEMmom Ux dHepeemudecKux xapakmepucmux, xapakmep
USMEHEHUsI CKOPOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCIU OM  pPAa3IUYHbIX
gaxkmopos, a makdce Xapakmep CMeujeHus XUMUYeCcKo20 pAGHO8ecUsi Noo
GRUAHUEM 8HeWHUX 8030eticmaull (npunyun Jle [llamenve);
15)cpopmuposannocms  ymenuu  xapaxkmepuzoéams — XUMHUYECKUE  TPOIECCHI,
JeKAIUe B OCHOBE IMPOMBIIUICHHOTO TMOJIYYCHHS CEpHON KHUCIIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh TPEICTaBICHUH 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO MPOU3BO/ICTBA;
chOpMUPOBAHHOCMb YMEHUSL XAPAKMEPU308aMb XUMUYECKUE PeaKyuu, Jexcaujue
8 OCHOB8E NPOMBIULIEHHO20 NOJIYYEHUs CEPHOU KUCIOMbl, AMMUAKA, o00wue
HAy4Hble NPUHYUNBL XUMUYECKUX NPOU3BOOCME; U1eNeco000pa3HOCMb NPUMEHEHUS
Heop2aHUu4ecKux 6ewecms 6 HNpPOMbIUAEHHOCMU U 6 Oblmy ¢ MOYKU 3PEeHUs
COOMHOWEHUS PUCK-NONb3A;

16) chopmuposannocms  ymenui npoeoOums BBIUMCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MAccoBas JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUH Tra30B
MIPU XUMUYECKUX PEAKIUSIX, MACChI BEIIeCTBA UM 00BEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILIECTB, TEIUIOBOTO 3((eKTa peakiMy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;
cghopmuposannocms yMeHusi NpO8OOUMb PACUEMbL: C UCNOIb308AHUEM HNOHAMULL
«maccosas 005l  gewecmea 6 pacmeope» U «MOJAPHAS KOHYEHMPAYUsy,
Maccoel gewjecmea uiu 00vEMA 2asa NO U3BECMHOM)Y KOJIUYECM8Y 6eujecmad,
macce unu 00vEMY 00HO2O U3 YUACMBYIOWUX 8 DeaKyuu euecms, Mmenioso2o
aghghexma peaxyuu, 3HaueHUs 8000POOHO2O NOKA3AMENA PACMBOPO8 KUCIOM U
wenoueli ¢ U3BECMHOU CMeneHvlo OUCCOYUayuu, Maccvl (00véma, Koauvyecmed
seujecmea) npooOykma peaxyuu, eci 0OHO U3 UCXOOHBIX Geujecms OaHO 8 ude

pacmeopa ¢ onpedenéHHouU Maccosou 00aell pacmeopEHHO20 euwjecmea Ui OaHo
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8 uzbvimKe (umeem npumecu);, 00U BbIXOOA NPOOYKMA pearyuu; O0ObEMHBIX
OMHOWEHUL 24308,

17)cpopmuposannocms  ymenuti codrrodams npasuia TONb30BAHUS XUMUYECKON
nocyZiol W J1abOpaTopHBIM 00OPYJOBaHHMEM, a TakKe IMpaBWiIa OOpalIeHUS C
BEIICCTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBHITIOJHEHHIO J1aO00OpaTOPHBIX
XUMHYECKUX OIBITOB;

18) cpopmuposannocme  ymenuti  nianuposamsv U GLINOAHAMbL ~ XUMHUYECKUN
AKCIIEPUMEHT (pa3iokKeHHe MEepOKCHIa BOJAOPOAa B MPUCYTCTBUU KaTallM3aTopa,
ONpe/AeNCHNe Cpeabl pPacTBOPOB BEIIECTB C IOMOIIBI0 YHHUBEPCAIHBHOTO
WHIUKATOPA, BIUSHUAC PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIINH,
peaknuu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMu Ha CyibdaT-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHUS; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
teMaMm «Metamiby u «Hemetamnb») B COOTBETCTBUU C TpaBUJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAIEHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYI0OBAaHUEM,
npeocmasisimes Pe3yiabTaThl XHMHUYECKOTO JKCIIepUMEHTa B (opme 3ammcu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U hopmynuposams BHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB,

cpopmMuposaHnocms YMeHuli. camocmoamensHo NIGHUPO8AmMs U NPOGOOUNb
XuMuyeckuli  9KCnepumeHm  (npogeoenue  peakyuii.  UOHHO20  OOMeHa;
nOOMBEPIUCOeHUe  KAYeCmEeHHO20  COCMABA — HEOPeaHU4eCKUx  Geujecms;
onpeoeneHue cpedvl pacmeopos Geuecms ¢ NOMOWbI0 UHOUKAMOPOS, U3YYeHUe
BNIUAHUSL PA3TUYHBIX (AKMOPO8 HA CKOPOCHMb XUMUYECKOU peakyuu, peuieHue
IKCNEPUMEHMANbHBIX  3a0ay no memam «Memannoy u «Hememannvly) c
cobnooenuem npasus 6e30nacH020 oopawenus ¢ deujecmeamu U 1abopamopHbiM
obopyoosanuem, @GopmyIuUposamev yeib UCCIe008aHUS, NPeOCmAasisims 8
paznuunou  gopme  pesyrvmamol 9KCnepumMeHma, aHaIU3UpoO8ams U
OYEeHUBAMb UX O0CMOBEPHOCND,
19)cghopmuposannocme  ymenuul  Kpumuuecku — aHAIUUPOBAMb  XUMHUYECKYIO

uH(pOopMaIHIOo, oJIy4aeMyto U3 pa3Hbix ucrounukoB (CMU, UuTtepHeT u np.);
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20) chopmuposannocms VYMeHUll cobooamo npasuia HKOJIOTUYECKHU
1eecoo0pa3Horo MoBeACHUST B OBITY W TPYAOBOM JAEATEILHOCTH B MEIAX
COXpaHEHHUSI CBOETrO 370POBbSI U OKPYXKAIOIIEH MPUPOTHOW CpeIbl; 0CO3HABATH
OMMACHOCTh BO3JICUCTBUS HA JKUBHIC OPTraHW3MBI OINPEIACIEHHBIX BEIIECTB,
noHumasi cmeici nokaszarens IIJIK (mpegenbHON JOMyCTUMON KOHUEHTpPALMH),
nosACHAMb Ha TpUMepax CocOoObl YMEHBIICHUS U MPEIOTBPALECHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA,

chopmuposanHocmsb yMeHUl. coo100ams Npasuid Noib308aHUsI XUMUYECKOU
nocyoou u J1abopamopHuiM 000py008aHuemM, 00paweHuss ¢ eujecmeamu 6
COOmMeemcmeuy ¢ UHCMPYKYUSIMU NO GbINOJIHEHUIO 1AOOPAMOPHLIX XUMUYECKUX
ONbIMOG;, 9IKONO2UUECKU UYenecoobpasHo2o nogeoenus 6 Ovimy u mpyooeol
0esImenbHOCMU 8 YEAX COXPAHEHUs C80e20 300P08bsl, OKpYdcaroujeti npupooHol
cpeovl U OOCMUDICeHUsl €€ YCMOUYUB020 pa36umus, O0CO3HABAMb ONACHOCHb
MOKCUYECK020 0eUCmEUs HA JHCUBbIe OPSAHUIMbL ONPEOETIEHHBIX HEOP2AHUYECKUX
gewecms, noHumas cmvici nokazamens II[JK (npedenvroti odonycmumot
KOHYeHmpayuu), cpopmuposanHoCcms YMEHUL: OCYUieCmeisms
YeNeHanpasienHblli NOUCK XUMUYECKOU UHDOPpMAYUuU 8 paziudHblX UCTMOYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku

AHAUZUPOBATb XUMUYECKYIO UHpopMayuro, nepepabamvléams eé u

UCNONIL308AMb 8 COOMBEMCMBUU C NOCMABIEHHOU Y4eOHOU 3a0ayel
21)ana oOydaromuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 37IOPOBbS: YMEHHE

MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

22) s chenblx U CIabOBUIANUX OOYYAIONMUXCS: YMEHHE HCIIOJIb30BaTh pelbedHO
TOYEUHYIO cucTeMy oOo3HaueHuit JI. Bpaiins mis 3anmucu xumudeckux (Gopmyi.
PesynpraTtel oOydeHuss Ha ©0a30BOM YpOBHE OpPHEHTHPOBAHBI Ha OOIIyIO
(GYHKIMOHATBHYI0 ~ TPaMOTHOCTb,  TMOJyYE€HHE  KOMIETEHTHOCTEH IS

MOBCEHEBHON KU3HU H oOmero pasButus. PesynbraTthl oOydeHHs Ha
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yrIIyOJIEHHOM YpOBHE OPUEHTHUPOBAHBI Ha TOJIyYEHHWE KOMIIETEHTHOCTEH JJist
MOCJIEAYIOLIEN
npodeccuoHaIbHON NeITeTbHOCTH KaK B paMKaxX JaHHOW MpeIMETHON 00JacTH, Tak

A B CMEXHBIX C HEM 00J1acTAX.
COJAEP) KXAHHUE YYEBHOI'O IPEAMETA «XUMMSI»

10 KJIACC « OPTAHUYECKASI XUMMUSsI» BA3OBbII YPOBEHb

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMHH

[IpeameTr opraHnvueckoil XUMHUU: €€ BO3HUKHOBEHHUE, pPa3BUTHUE W 3HAYCHHUE B
NOJIYYEHUH HOBBIX BELIECTB M MaTepuaioB. Teopus CTPOCHUS OPraHUYECKUX
coenunennii A. M. byTtiiepoBa, €€ ocHOBHbIE MOJ0KeHUs. CTpyKTypHbIE (POpPMYIIbI
OpraHUYeCcKUX BELIECTB. ['oMoIorHs, n3oMepusi. XUMHUYECKas CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBienne o kiaccupuKalMd OpraHuYeckux BemiecTB. HomeHkmarypa
OpraHMYeCKUX COCAVMHEHUH (CUCTeMaTWyeckas) U  TPUBHAJIBHBIE  Ha3BaHUS
BAKHEHUIIINX MPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE ~METOJbl H3Y4YEHUsI BEUIECTB M HUX IpPEeBpalICHUI:
03HAaKOMJIEHHE C 00pa3luaMy OpraHMYEeCKUX BEUIECTB U MaTepHalaMU Ha UX OCHOBE;
MOJIEIMPOBAHUE MOJIEKYJ OpPraHWYECKHMX BEIIECTB; HAOIIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPAIIECHUIO OPraHUYECKUX BEIIECTB IpPHU

HarpeBaHuH (IJIaBJIeHUE, OOYyTIUBAHUE U TOPEHNE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psii. MeTaH U 3TaH — MPOCTEUIINE
IPEICTaBUTEINN aJTKaHOB: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (pEaKIMK 3aMelEeHUs
Y TOPEHUsI ), HAXO0XKJCHUE B MPUPOJIE, OJyUCHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psii. OTUIEH W NPONMHIEH —

MPOCTEHINIME TIPEACTABUTEIN aJKCHOB: (DU3WYSCKHE M XHMHYECKHE CBOMCTBA
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(peakuuu  TUAPUPOBAHUS, TAJOTEHUPOBAHMS, THUJpATAlUM, OKHUCJICHUS U
MOJIMMEPHU3ALINH ), TIOTyYCHUE U TPUMEHEHHUE.

Ankanuensl. byragwen-1,3 u wmerunOyramuen-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHME CBOMCTBA (peakius mnoiauMmepusanuu). llomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKUIN psijl. ALIETUICH —
OpPOCTEHIIMI  TpEeACTaBUTENIb  AJIKHHOB: COCTaB, CTpOEHHE, (UBHYECKHUE U
XUMUYECKUE CBOMCTBA (peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI, THApATAIINH,
TOpEHMUsl), MOJyYCHUE U TPUMEHEHHUE.

Apenbl. beH3on: cocrtaB, crTpoeHue, (U3MYECKHE U XHUMHUYECKHE CBONCTBa
(peakuuu rajoreHUpOBaHUS M HUTPOBAHUA), MOJy4YeHHE U TpUMeHeHue. Toyol:
COCTaB, CTpoeHue, HU3NYECKUE U XMMUYECKUE CBOMCTBA (PEaKIIMU TaJIOTeHUPOBAHUS
U_HUTPOBAHUS) TOJYYEHUE WU TPUMEHEHHE. TOKCMYHOCTh apeHOB. | eHeThdeckas
CBSI3b MEX]y YTJIEBOJIOPOIaMU, MPUHAJICKAIIUMH K Pa3JIMUHBIM KJIaccaM.

[Ipupoanbie UCTOYHUKHU YTIIEBOI0POI0B. [IpupoaHbiil ra3 u nonyTHbie HEQTIAHBIC
razel. Hepthr m e€ mpoucxoxaenue. CriocoObl mepepabOoTKi HedTH: TEPEeTrOHKa,
KPEKHHT (TEPMUUYECKHMA, KAaTaMTUYCCKUN), muponu3. I[IpogykTel mnepepadoTku
He(TH, WX TPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITYy. KaMeHHbBI yroibp u
MPOJYKTHI €T0 MepepaboTKH.

OKCIEpUMEHTAIbHBIE ~ METOJIbl M3YYEHHUSI BEHIECTB W WX MpeBpallcHUM:
O3HaKOMJIEHUE ¢ 00pa3liamMu IJIaCTMAcC, KaydyyKOB M pe3uHbl; koiuiekiuu «HegTe» u
«YTONb»; MOJEIUPOBAHUE MOJIEKYJl YTIJIEBOJAOPOJOB U TallOr€HOMPOU3BOIAHBIX;

IPOBEJICHNUE MTPAKTUUYECKON PabOTHI: MOTyUCHNE STUIICHA U U3YYEHUE €ro CBONCTB.

PacuérHble 3agaun

Brruncnenus 1o ypaBHEHHI0 XUMHUYECKOM peakuuu (Macchl, 00bEéMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU IO HM3BECTHBIM Macce, OO0BEMY,

KOJIMYCCTBY OAHOI'O N3 UCXOAHBIX BCUICCTB WU IIPOAYKTOB peaKHI/II/I).

39



Kuciopoacoaepxamue opranudeckue CoeJUHEHUA

[IpenenbHbIe OIHOATOMHBIE CIUPTHL. METaHOI U 3TaHOJI: CTpOeHUE, GU3NYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMM METaJNIaMH, TaJOr€HOBOIOPOJAMH,
ropeHue), npuMeHeHne. BogopoiHbie CBA3U MEXIy MOJIEKYIaMu CUPTOB. [lelicTBue
METaHOJIa ¥ ATAHOJIa HA OPraHU3M YEJIOBEKA.

MHoroaToMHble COUPTHI. DTUIICHIJIMKOJIb U TJIMIEPUH: CTPOEHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJIEUCTBHE CO IIEJIOYHBIMU METAJJIaMU, KaUYECTBEHHAs
peakiysi Ha MHOTOATOMHBIE CIUPTHI). [{eficTBUE Ha OpraHu3M YeJIoBeKa.

HpI/IMCHCHI/Ie rIMOCpruHa U OTUJICHTTIMKOJIA.

®deHoI: CTpOCHUE MOJICKYJIBI, (PHU3NYECKe U XUMUICCKHAE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHona.

Anpaerunbl U KeTOHBI. DopManiberua, aneTanbAeTul: CTpOeHUE, PU3NIECKUe U
XUMUYECKHNE CBOMCTBA (pEaKIMM OKWCICHUS W BOCCTAHOBJICHHS, Ka4eCTBCHHBIC
peakiym), MOJIy4eHHE 1 PUMEHEHUE.

AIICTOH: CcTpoeHHE W3UYECKUE U XMMHUYECKHE CBOWMCTBA CaKIIMH OKHCJICHUA U

BOCCTAHOBJICHHSI), TIOJYUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefaeabHble KapOOHOBBIE KHUCIOTH. MypaBbUHAs W YKCyCHas
KHCJIOTHI: CTpOEHHE, (pU3MUecKHe U XMMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME IS
KJ1acca KUCJIOT, peakuus sTepudukanun), noayyeHue u npumeHenue. CreapuHoBast 1
OJIEMHOBAsI KMCIIOTHI KaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mbula Kak
COJIY BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE.

Cnoxsble 3pupbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPONIN3 CIIOXKHBIX
a¢upoB. Kupel. ['mapomus xupoB. Ilpumenenue xupoB. buonoruueckas poiib
YKUAPOB.

VYrneBoapl: cocTaB, Kiaccu(uUKalMs yrieBoJoB (MOHO-, IU- U TOJUCAXapHJibl).
I'moko3a — mpocTeHmMii MOHOCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIBI,

dusznueckre U XMMHUYECKHE CBOMCTBa (B3aumojeiictBue ¢ ruapokcugom meau(ll),
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OKHCJICHME aMMHUAYHBIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBiieHUEe, OpoKEHUE
TIIIOKO3B1), HAXOXKICHHUE B MIPUPOIC, TPUMEHEHNE, ONOIOTHUYECKast POIb.
dotocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Caxapo3a — MpeAcTaBUTEdb AUCAXAPHUIOB, THIPOIN3, HAXOXKJICHNUE B MPUPOIE U

IPUMEHEHHE.

KpaxMan u uemiono3a Kak HOpupoaHble mnonauMmepbl. CTpoeHHEe Kpaxmana u
Heutono3bl.  DuU3MYeckre ¢ XUMHUYECKHME CBOMCTBA Kpaxmaia (THAPOIU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEpUMEHTANIbHBIE ~METOJbl M3YUYEHHUS BEHIECTB W WX MpeBpallcHUM:
IpOBe/ICHWEe, HAOMIONCHWE W ONHUCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE H3TaHOJIA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHCTBHE TIIMIIEpUHA C
ruapokcugom menu(ll)), ampaerunoB (OKUCIEHHE aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) m rumpoxcumom wmenu(Il), B3aumojelicTBHE Kpaxmaja C HOJIOM);
IPOBEJICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHUCIIOTHI.

PacuéTHble 3agaun

Boluucnenust no ypaBHEHHIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKLUHUH [0 HM3BECTHBIM Macce, OOBEMY,

KOJIMYCCTBY OAHOI'0 U3 UCXOJHBIX BCIICCTB UJIK IIPOAYKTOB peaKHI/II/I).

A30Tc0nepmamne OpPraHnveCKMe COCINMHCHUSA

AMunHpl. MeTnaaMyUH M aHWIWH: COCTaB, CTPOCHHE U3NYCCKHNE WM XHMMHYCCKHUC

CBOWMCTBA (TOpeHUE, B3aUMOJCHCTBHUE C BOJAOW U KUCIOTAMHU).

AMUHOKHCIIOTBI Kak aM@oTepHble OpraHuyeckue coenuHeHus. duszmueckue u
XUMUYECKME CBOMCTBA AaMMHOKHUCIOT (Ha mpuMmepe IHlKHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benkn xak DOpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB:

TUApOJIN3, ACHATYpaAlNA, KAYCCTBCHHBIC PCAKIIUN Ha OCIKMU.
41



OKCIIEpUMEHTAIbHBIE ~ METOJBl M3YYEHHs BEUIECTB W WX MpPEBpallCHUMN:
HaAOJII0/ICHHE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalusl OEJIKOB IMpHU

Harp€BaHHH, IBETHBIC pCAKIINH OCJIKOB.

BbicokoMoJIeKyJISIPHBbIE COeIMHEHUS

OCHOBHBIE TMOHATHS XHMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEICHb IIOJIMMEPU3ALIMU, CPEIHSAA MOJIEKYJIApHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAUHEHUH —
IIOJIUMEPU3aLIUA U ITOJIUKOHICHC AL,

[InacTMacchl (MOJMATHIEH, NOJWNPONUIEH, TMOJWBUHWIXJIOPHJ, TOJHUCTUPON).
HarypanbHblii ¥ CHHTETHYECKHME Kay4dyKd (OyTaIuMEHOBBIA, XJIOPONPEHOBBIA U

HBOH[QCHOBLIﬁ!. BosokHna: HAaTYpaJbHBIC (XJIOTIOK, MCPCTh, HIéJ'IK!, HCKYCCTBCHHBIC

(aleTaTHOE BOJIOKHO, BUCKO3a), CHHTCTHYECKHE (KAIIPOH M JIABCaH).

OKCIEpUMEHTANIbHBIE ~METOJbl M3YUYEHHUS BEHIECTB W WX MpeBpallcHUM:
O3HaKOMJIEHUE C oOpasllaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexknpeaMeTHbie CBA3H

Peanuzanusi MeXOpeaMETHBIX CBS3€M MpH U3yYEHUH OopraHudeckor xumuu B 10
KJIaCCE€ OCYIIECTBISICTCS Yepe3 MCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHSATUMN, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTEeCTBEHHOHAYYHOTO ITUKJIA.

OOuue ecTecTBEHHO-HAyYHbIC MOHATHS: SIBJICHHE, HAy4yHbIM (DaKT, TUMNOTE3a,
3aKOH, TEOpHs, aHallu3, CUHTE3, KIacCU(pUKaIus, MEPUOJUYHOCTh, HAOIIOJICHHUE,
HU3MEpEHHE, IKCIIEPUMEHT, MO/ICTMPOBAaHUE.

dusnka: Matrepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJEKYJa, SHEPreTUUeCKUu
YPOBEHB, BEILIECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSIHUE BEIEeCTBa, (U3UYECKUE

BCJIMYMWHBI U CIMHUIBI UX U3MCPCHMUA.
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buonorus: kjerka, opraHu3M, Ouocepa, OOMEH BEIIECTB B OpraHHU3Me,
doTocuHTE3, OHMONOTMYECKH AaKTHUBHBIC BeliecTBa (OCNKH, YTIIEBOABI, KHUPHI,
(bepMeHTHI).

I'eorpadusi: MuHepansl, TOpHbIE MOPOJBI, IOJE3HbIE MCKOMAEMble, TOILIMBO,
PECYpCHI.

TexHomorus: NMuIIeBbie MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHUS, MOIOIIIHE
CpEeICTBa, IEKAPCTBEHHbIE M KOCMETUYECKHUE MpenapaThbl, MaTepPUAaJIbl U3 UCKYCCTBEHHBIX

N CHHTCTHUYCCKHX BOJIOKOH.

10 KJIACC «OPTAHUYECKAS XUMWSI» YTIJIYBJEHHBIN YPOBEHD

Teopernueckne 0CHOBbI OPraHUYECKOM XMMUM

[IpenMer m 3HaUYeHHWE OPraHUYECKOM XUMHUH, TPEJICTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCIUHCHUU.

DJIEKTPOHHOE CTPOCHHE aToMa yTiiepoja: OCHOBHOE U BO30YXJAEHHOE COCTOSIHUS.
BaneHnTHble BO3MOKHOCTM aToma yriepoga. XUMHYECKas CBSI3b B OPraHUYECKUX
coeMHEHUsX. Tumbl THOpPUAU3AIMU aTOMHBIX opOuTaniei yriepona. MexaHU3MBbI

00pa3oBaHUsI KOBAJICHTHOM CBsI3U (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). TuIb

NEPEKPHIBAHUS aTOMHBIX OpOuTaseil; 6- u m-cBsa3u. OuHapHas, ABOWHAS U TpOWHas
cBsi3b. CriocoObl pa3phiBa CBSI3EM B MOJIEKYJIaX OpraHMYecKux Bemiect. [loHsitue o
CBOOOIHOM pajiukaie, Hykjieopuie 1 JIeKTpouIe.

Teopust cTpoeHus opraHnMueckux coenrHeHuil A. M. byTiepoBa U COBpEMEHHbIE
NpeACTaBICHUSI O CTPYKTYpe MOJIeKYJ. 3HAYEHUE TEOPHUU CTPOEHHUS OPraHUYECKHUX
coeMHeHU. MonekynsipHble U CTPYKTypHbIE (Qopmyiibl. CTpyKTypHbIe (HOPMYIIBI
Pa3JIMUHBIX BUJOB: pa3BEPHYTAs, COKpaAIIEHHAs, CKEJIETHASI.

N3omepus. Buabl nzomMepun: CTpyKTypHasi, IPOCTPAHCTBEHHASI.

OnekTpoHHBIC dY(PPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCIMHEHUN (WHIyKTHUBHBIN

U Me30MepHBINA 3D PEKTHI).
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[IpeacraBnenre o Kiaccuukanuum opraHudyeckux BemiecTB. llonstue o
dyHkunonanbHoU rpynne. ['omornorus. I'omonoruueckue psabsl. CucreMaruyeckas
HOMeHKiatypa opranndeckux coeauHeHuil (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIBHBIX ITPEJACTABUTEIICH.

OcobenHoctu U KJaccupuKanus OpraHUYECKUX peakiuim.
OKHCIINTEIPHOBOCCTAHOBUTEIIBHBIE PEAKIIUU B OPraHUYECKON XUMHUH.

OKCIIEpUMEHTAIbHBIE ~METOABl M3YYEHHs BEUIECTB W WX MPEBPAIlCHUM:
O3HAaKOMJIEHHE C 00pa3laMy OpraHMYeCKUX BEUIECTB U MaTepHUalaMUd Ha UX OCHOBE;
ONbBITHl 1O MPEBPAIICHUI0 OPraHUYECKHX BELIECTB IPU HArpeBaHUU (IUIABIEHUE,
oOyIJIMBaHWE M TOPEHHE); KOHCTPYUPOBAHHE MOJEIEH MOJIEKYJ OpPraHUYEeCKUX
BEILIECTB.

YrieBoaopoasl

Ankanbl. ['oMonoruueckui psja ankaHoB, oOmias (opmyna, HOMEHKIATypa u
u30Mepusi. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKaHOB,

sp’rubpuaM3anus  aTOMHBIX — opOuTalmell  yriuepoaa, 6-CBA3b. KoH(bopMepsL

dusznyeckre CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA aJIKAHOB: PEAKLIMH  3aMEIICHUs, H30MEpU3alINH,

JNETUJIPUPOBAHMS, ITUKIU3AlMM, MMHUPOJIN3a, KPEKUHra, ropeHus. llpencraBiaeHue o
MEXaHU3Me PEaKINi PAAUKAIbHOTO 3aMEIIECHUS.
Haxoxnenue B npupoje. CriocoObl MOTydYeHHs U TPUMEHECHHE AJIKAHOB.
[uxnoankanel. OOmas dopmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJibIX (LIUKIOMPOIAH, IUKJIOOYyTaH) U OOBIYHBIX
(UMKJIONEHTaH, UKJIOTeKCaH) IUKIoankaHoB. CrocoObl MOJMyYeHUsT U MPUMEHEHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMonormueckuii psig  amkeHoB, oOmas Gopmyia, HOMEHKIATypa.

DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKEHOB, SP TUOPUIU3AIMS

aTOMHBIX opOuTaneld yriaepoja, o- U m-cBsi3u. CTpyKTypHas U TeoMeTpUYecKas

(umcTpaHc-) uzomepusi. usndeckue CBONCTBA ATKEHOB.
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XHUMHUUYECKHUE CBOMCTBA: p€akuun MpUCOCAUHCHUA, 3aMCHICHHA B O-IIOJIOKCHHC

IpU JBOMHOM CBSI3M, NOJUMMEPU3ALMU U OKHcieHus. IlpencraBiaeHune o MexXxaHU3Me

pCaKnnm BHCKTQOQIZI/IHBHOFO IMPUCOCANHCHUNA. HpaBI/IJ'IO MapKOBHI/IKOBa.

KauecTBeHHbBIE peakiMu Ha JBOMHYIO CBS3b.

CniocoOsbl MMOJYUCHUSA U IIPUMCHCHUC AJIKCHOB.

Ankaauennl. Krnaccudukanus ankagueHoB (CONpspKEHHBIE, H30JHPOBAHHBIE,
KyMyJaupoBaHHbIe). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMHUUYECKUX CBOMCTB
CONpPsKEHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [lonmumepusanus conpsiKEHHBIX
nueHoB. CriocoObl MOTyUYeHUs U TPUMEHEHUE ATKAUEHOB.

Anxunbl. ['oMoyiorHueckuil psii aJkuHOB, oOmIas ¢opmyia, HOMEHKJIATypa u
U30MeEpHsl. ODJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ QJIKUHOB,
Sprudpuan3anus aTOMHBIX opOuTaneu yriepoaa. @u3nyeckue CBOMCTBA AIKMHOB.

XUMHUYECKHE CBOMCTBA: peaKlMK NPUCOCIUHEHUS, TUMEpU3allui U TPUMEpPU3aLIUU,
OKHUCJIeHUA. KHCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBSA3b.
KauecTBeHHbBIE peakliiy Ha TPOWHYIO CBS3b.

CniocoOsbl MMOJYUYCHUS U ITPUMCHCHUC AJIKUHOB.

Apomaruueckue yriieBoJopoibl (apeHbl). ['oMonorudeckuilt psja apeHoB, oOmias

dbopMyrna, HOMEHKIATypa U U30MepHsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE

MOJIeKYJbI  OeH3ona. [IpaBWiio  apoMaTWYHOCTH, MPUMEPBL apOMATUYECKHX
coenrHeHur. Ou3nueckue CBOMCTBA aPEHOB.

XUMHYECKHE CBOMCTBa O€H30Jla M €ro TOMOJIOIOB: pEakUUHd 3aMEeleHus B
OCH30JIbHOM KOJBIE M YIVIEBOJOPOAHOM paJHUKajie, pEaKkUHH IPUCOETUHECHMUS,

OKHCIIEHHE TOMOJIoroB OeH3osia. llpeicraBiieHME O  MEXaHU3ME  PEAKIUH

anekTpoduibHOro 3amemieHus. [lpeacraBienne 00 OPHUEHTHPYIOIIEM JIEHCTBHH

3aMecTuTeNied B OCH30JIbHOM KOJBIIE Ha TPUMEPE aJKUIBHBIX PaJUKAJIOB,
KapOOKCUJIHbHOU, THAPOKCUILHOM, aMHUHO- M HUTPOTPYTIIIBI, aTOMOB TaJIOTEHOB.
Oco0eHHOCTH XMMUYECKUX CBOMCTB cThpoa. [lonumepuszanus ctupoda.

CriocoObl OJTy4YeHUsI U MPUMEHEHUE apOMATUYECKUX YIJIEBOIOPO/IOB.
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[Tpupoansiii ra3. [lonytHsie HedTaHbIe Ta3bl. HedTh 1 €€ npoucxoxaenue.

Kamennslii yrosiabs 1 IpoAyKThI €ro nepepadoTKu.

CnocoObl  mepepabOTKM  HE(PTU:  MEPEeroHKa, KPEeKUHT  (TEPMHUYECKUM,
KaTaJUTUYEeCKuil), pu@opMuHr, nupoiau3. [lpoaykrel nepepaboTku HedpTH, HX
IPUMEHEHUE B IPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTJIEBOAOPOJIOB.

DNEeKTPOHHOE  CTPOEHUE  TaJOTreHIPOU3BOAHBIX  YIJIEBOJOPOAOB.  Peakiuun

3aMEIEHUsl TaJlor€Ha Ha  TUJPOKCOTPYINY, HUTPOrpynmy, [HMAHOTPYIMY,

amuHorpynny. JleiicTBUEe Ha raJoreHnpOr3BOIHBIE BOJHOTO U CIIMPTOBOTO PacTBOpa
meénoun. B3amMonencTBue gurajoreHaJKaHOB ¢ MarHueM W IuHKoM. lloHdTue o
METAJNIOOPTAaHUYECCKUX _ COSAMHEHUAX. M Crmonp30BaHWE  TallOTCHIIPOM3BOIHBIX
YTIEBOAOPOIOB B OBITY, TEXHHUKE U TIPU CUHTE3€¢ OPTAHMYECKHUX BEIIECTB.

DKCNEepUMEHTAIbHBIE METO/bl M3YUYCHUS BEIIECTB M WX MPEBPAIICHUI:; H3yUYCHUE
(bu3MUeCKNX CBOWCTB YTJIEBOJOPOAOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIIHiA
YTJIEBOJIOPOJIOB PA3JIMYHBIX KJIAcCOB (0OECIBEUMBAaHUE OPOMHOM WIIM MOJHON BOJIBI,
pacTBOpa TepMaHTaHaTa KaJus, B3aUMOJCHCTBUE alleTHJIIEHa C AaMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHApYyKEHHUE yTiiepoaa U BOJOPO/ia B
OpraHMYeCKUX BeEIIeCTBaX; IOJyYEeHHE OTWUJIeHAa M M3Y4YCHHE €ro CBOICTB;
o3HakoMJieHHEe C KosutekiusamMu «HedTe» u «Yromb», ¢ oOpaslaMu IIacTMacc,
KaydyKOB W  PE3WHBI,  MOJCIUPOBAHME  MOJIGKYJ  YIJICBOJIOPOJIOB U
TaJIOTCHIIPOU3BOIHBIX YTIIEBOIOPOIOB.
Kucaopoaconep:xaime opranudeckue coeJuHeHUs

[Ipenenbubie ogHOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYT (Ha TpUMEpPe METaHOa U
aTa”oja). ['omonoruueckuit psia, obOmas dopMmyrna, HU30MEpHsi, HOMEHKIATypa H
kiaccupuxaiusi. @u3nyeckre CBOWCTBA MPECIbHBIX OJIHOATOMHBIX CITUPTOB.
Bomopoansie cBsI3u MeXIy MOJICKYJIAMH CITUPTOB.

XUMHUYECKHE CBOMCTBA: pEAKIMU 3aMEIIeHUs, JerujapaTalud, OKHUCICHUS,

BSaHMOIICfICTBHC C OPraHu4YCcCKUMHN U HCOPIraHUICCKUMU KHUCIIOTAMHU. HpCIICTaBJ'IGHI/IC

O MCXAaHHN3MC [ZCaKlll/Iﬁ HyKHGO!l!I/IHBHOI‘O 3aMCIICHU . KauecTBenHas peakuusd Ha
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OJIHOATOMHBIE€ CHHUPTHI. J[eCTBME 3TaHOJA W METAHOJA HA OPraHU3M YeEJIOBEKA.
CnocoObl mosTy4eHus: U MPUMEHEHNE OJHOATOMHBIX CITUPTOB.

[Ipocteic 3¢upsl, HOMeHKIaTypa W u3oMepus. OCOOCHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaToMHbl€ CHOUPTBI — OTWICHIIMKOIb W rauuepuH. @Dusmyeckue u
XMMHUYECKUE CBOWMCTBA: PEAKIUM 3aMEIICHUs, B3aUMOJICCTBUE C OPraHUYECKUMHU U
HEOPraHUYECKUMHU KHUCIOTAMM, KAU€CTBEHHAs PEAaKIMsi HAa MHOTOATOMHBIE CIUPTHI.
HeiictBue Ha opranu3m 4yenoBeka. (CrnocoObl TOJNy4eHHS] W NPUMEHEHUE
MHOT'0ATOMHBIX CIIUPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNNbl U
oenzonbHOrO siapa. dusmueckue cpoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (Qenona. KauecrtBenHble peakiuu Ha (eHon. TokcHYHOCTH (eHola.
Cnioco6bl ostyueHust 1 npuMenenne genomna. Genondopmanibaeruanas cModa.

KapOoHuiibHble COEIMHEHUS — albJETHJIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBLHOM Tpymmnbl. ['oMoJlorMYeckre psazibl adbJEruJ0B M KETOHOB, OO0mIas
dopmyna, u3zomepuss U HOMeHKIaTypa. Dusmueckue CBONCTBA albJETUIOB U
KETOHOB.

XUMHYECKUE CBOMCTBA aJbJETUJIOB W KETOHOB: PEAaKUUU MPUCOCIUHEHUS.
IlpencraBieHre 0 MEXaHW3ME PEAaKUUW  HYKJICO(DWIbHOTO MPUCOEIUHEHHUS.
OxuciieHHe anpJeru/ioB, KauyeCTBEHHbIE peakiuuu Ha anpierujpl. CrnocoObl
MOJYy4YEHUS U IPUMEHEHUE AJIBJACTUAOB U KETOHOB.

OAHOOCHOBHBIE TpEJeNbHbIE KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KHCIOT. M3oMmepus n HOoMeHKIaTypa. Pusnveckue CBOMCTBA
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT.

XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEAKIIUs dTepUPUKALINU, PEAKIIUU C
Y4aCTHEM YTJIEBOJOPOJHOIO pajnKaia.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTHI.
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ITonsTue o IMPONU3BOJHBIX Kap6OHOBBIX KHCJIOT — CJIOXKHBIX 3(1)I/Ian, AHTUAPpUIAX,

rajJorcHaHrunjipuaax, aMmmuaax, HUTpUjiax.

MHoroo0pasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWMCTB HENPEACIBHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX
kuciaor.  IlpencraButenn  BeICHIMX ~ KapOOHOBBIX ~ KHCJIOT:  CTEapHHOBAS,

IMHaJbMHUTHUHOBAsA, OJCHHOBAasiA, JIMHOJICBAA JUHONEHOBasg KHUCIOTEL. CrmocoOs

MOJIYYEHHS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonormueckuid psan, obmas dopmyna, H30MepuUs U
HOMeHKIarypa. Pu3nyeckue M XUMHUYECKHE CBOWMCTBA: THUIPOJIA3 B KHCIOH U
HIEJIOYHOM Cpefe.

XKupsl. Crpoenue, (pu3nyecKue U XMMHUYECKHE CBOWCTBA JKHPOB: THAPOJIU3 B
KUCIION M 1ienovyHoi cpege. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPKAIIUX OCTATKU
HEIPEEIbHBIX JKUPHBIX KACIOT. JKUpPBI B IPUPOE.

Mpu14 KaKk coiaM BBICIIMX KapOOHOBBIX KUCIOT, X Motoulee nerctue. Ilondarue o
cuHTeTHYeCKUX Moromux cpeacrteax (CMC).

OO1as XxapakTepuCTHUKA YIIIEBOIOB.

Knaccuduxkanus yrneBogoB (MOHO-, TU- U TIOJUCAXAPHUIBI).

Monocaxapuapl: TJOKo3a, (pPyKTO3a, rajakTo3a, pudo3a, JAe30k- cupubo3a.

Du3nveCcKrue CBOKWCTBA U HAX0KIAECHUE B IIPUPOJIE.

®ortocunTe3. Onrtuyeckas mzoMepus. KoapyaTo-LienHas TayTOMEpHs Ha OPHUMEPE

MOJICKYJIBI TJIFTOKO3bI, IPOCKIINH Xeyopca, a, [; ~dAHOMCPEI I'TFOKO3BI.

XUMHYECKHE CBOMCTBA TITFOKO3bI: PEAKIIMU C YYACTUEM CITUPTOBBIX U AJIbJCTUIHON

I'pyial, CIUPTOBOC MW MOJOYHOKHCIIOC 6pO>KeHI/Ie. HpI/IMGHeHI/IC I''TFOKO3BbI, eé
3HAYCHUC B XU3HCACATCIbHOCTHU OPraHu3Ma.

I[I/Icaxapw:[m: caxapo3a, MajJlbTO3a MW  J4AKTO34d. BOCCTaHaBHI/IBaIOIHI/Ie u
HCBOCCTAaHABJIIMBAKOINKUC AOHUCAXapHIbI. FHI[pOJ'II/IB Aucaxapuaos. HaxonczerHe B

IIPUPOJE U IIPUMEHECHHUE.
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[Tonucaxapuapl: KpaxMall, TIIMKOIN€H M Ueuiroj03a. CTpoeHHE MaKpOMOJIEKYII
KpaxMajia, TNIMKOT€Ha U LEeJUI0I03bl. PU3NYeCcKre CBOMCTBA KPAXMAJIA U LIEJUTIOJIO3BI.
XHWMHUYECKHE CBOMCTBA KpaxMajla: THAPOJIU3, KAUYECTBEHHAS PEAKLUUS C HOAOM.
XHWMHUYECKHE CBOMCTBA LEJTION03bI: THIPOIU3, MOIYyYEeHUE 3PUPOB LEIUTHOI03bI.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCNEpUMEHTAIbHBIE METOJbl W3Y4YEHUs BEUIECTB M HUX IpEeBpalleHUi:
PacTBOPUMOCTD PA3JIMYHBIX CIMPTOB B BOJIE, B3aUMOJECHCTBUE 3TAHOJA C HATPHUEM,
OKHCJICHHE JTUJIOBOIO CIIMPTA B AJIBJAETHJ HA PACKAIEHHOW MEIHOM IPOBOJOKE;
OKHCJIEHHE JTWJIOBOIO CHOUPTA AMXPOMATOM Kajaus (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB); KAaYECTBEHHBIE PEAKIMU Ha albJAeTuiibl (C TUIPOKCUIIOM
muammuncepeopa(l) u ruapoxkcunom meau(ll)); peakmus raunepruHa ¢ TUAPOKCHIOM
menu(Il); xumudeckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTBI; B3aMMOJIECUCTBHUE
pacTBopa TIOK03bI ¢ ruapokcuaoM meau(ll); B3anmoseiicTBue Kpaxmana ¢ MOAOM;
pelIeHne SKCIepUMEHTANBHBIX 3a/1a4 1o TeMaM «CrupThl U heHonb. «KapOoHoBBIE
KUCIOTHL. CIOKHBIE ADUPBD».

A3oTcoaep:Kale OpraHnyecKue coeInHeHn s

AMHHBI — OpraHMyYecKue MNpOu3BOJHbIE amMmHuaka. Kiaccudukaius amMuHOB:
anudaTUyecKue U apoOMaTUYECKHE; IEPBUYHbIC, BTOPUYHBIE U TpeTUuHble. CTpOeHUE
MOJIEKYJ, oOmas (opmysia, U30Mepusi, HOMEHKJIaTypa W (PU3MUYECKUE CBOMCTBA.
XVWMHYECKOE  CBOWCTBAa  aJu(aTHUYECKMX  AMHUHOB:  OCHOBHBIE  CBOWCTBA,
ANKWIMPOBAHUE, B3AMMOJICHCTBHE IEPBUYHBIX AMHHOB C a30THCTON KucaoTtou. Conun
AITKUJIAMMOHUSL.

AHWINH — MpPEICTaBUTENb aMUHOB apoMaTH4ecKoro psaa. CTpoeHuEe aHWIMHA.
B3auMHoe BiMsiHHE TPy aTOMOB B MOJIeKyJie aHWIHMHA. OCOOEHHOCTH XUMUYECKHUX
CBOWCTB aHWIMHA. KauecTBEHHbIE peaKIIMy Ha AaHUJIUH.

CrocoOpl moOdy4YeHHs] W TpUMEHEHHe anudaTHdeckux aMuHOB. I[lomydenue

aHWJIMHA U3 HUTPOOCH30J1a.
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AMWHOKHCIIOTHI. HOMCHKJIaTypa H H30MCpPHL. OT)ICJ'IBHLIG NpeACTaBUTCIIN

O AaMHHOKHUCIJIOT. TJIMIIWH, aJIaHHH, gl}CHI/IJIaJ'IaHI/IH, CCpHH, TIIYTAMHUHOBAA KHCJIOTA,
JU3WNH, IHCTCHH. Onrtuueckas HN30MCPUA aAMHWHOKHCIOT! D-u 1-aMHUHOKMCHOTBI.

dusnyeckue CBOMCTBA aMHUHOKHCIOT. XHMMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak
aM(OTEepHBIX OPraHUYECKUX COEAMHEHUM, peakiius MOJUKOHACH A1, 00pa3oBaHue
NENTUIHOW CBsA3U. buonormueckoe 3HaueHUE AMUHOKUCIOT. CUHTE3 U THAPOIU3
MICITHIOB.

benku kak mnpupoaHbie TmoaUMEpbl. llepBuuHas, BTOpUYHAs W TpPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OCJIKOB: THAPOIU3, JIE€HATypalus,

KaueCTBEHHBIE PEAKIIMU Ha OEIIKHU.

Ilonsatue 00 A30TCOZICPIKAMNMNX TCTCPONUKIINICCKHUX COCIMHCHUAX.
HI/I”I/IMI/IZ!I/IHOBBIC U IIYPUHOBBIC OCHOBAHUA. HYKJ'ICI/IHOBBIG KHMCJIOTBI: COCTAaB,

CTPOCHHUC U OuoJiornyecKas POJIb.

OKCNEPUMEHTAIbHBICE METOAbl HM3YYEHHMS BEIIECTB M WX IPEBPAICHUN:
pacTBOpeHHe OCIKOB B BOJIC;, JcHATypalus OCJIIKOB NpPHU HarpeBaHUM, IIBETHBIC
peakiui Ha  O€NKHM; pelIeHHWEe OKCIEPUMEHTAJIbHBIX  3aJlad [0  TeMaMm
«A3oTcozepKalue OpraHuYecKUe COeNUHEHUs» U «Pacrno3HaBaHHE OPraHUYECKUX
COCIMHEHUN.

BbicokoMoJIeKyJISIPHBbIE COeIMHEHUS

OCHOBHBIC TIOHSATHS XHMHHU BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁI MOHOMCD,
IMOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPH3AlMKU, CPCAHSAA MOJICKYJIIpHAsd
Macca. OcCHOBHEBIE MCTOAbI CHHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/Iﬁ —

MOJIMMEpH3alMsl U NOJUKOHAeHcauus. [IpencTaBlieHWE O CTEPEOpPEryiaspHOCTH U

HAJIMOJIEKYIIPHOU CTPYKTYPE MONUMEPOB, 3aBUCHMOCTh CBOWCTB MOIUMEPOB OT HUX

MOJICKYJIAPHOI'O U HAAMOJICKYJIAPHOI'O CTPOCHUA.

[Tonmumepubie  matepuansl.  [lmactmaccbl  (MOAMATUIEH,  MOJUIPONMIICH,
MOJIMBUHWIXJIOPU,  TOJHCTHPOJ,  MOJHMETHIMETAKpWIaT,  MOJUKApOOHATHI,

nonvdTUICHTepedTanar). YTuausamus u nepepadoTka miacTuka.
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DnacToMepbl: HaTypalbHBbIA KaydyK, CUHTETUYECKHE Kayuyyku (OyTaJHEeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.
Bosnokna: HaTypasibHble (XJIOMOK, IIEPCTh, WIENK), HCKYCCTBEHHBbIE (BHUCKO3a,

alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

IHonumepsl cnenyanbHOro Ha3HayeHWs (TedIOH, KeBnap, 3IEKTPONPOBOAANINE

OJIMMEPBI, OMopassiaraeMble MOJUMEPDI).

OKCIEpUMEHTANIbHBIE ~METOJbl M3YUYEHHUS BEHIECTB W WX MpeBpallcHUM:
O3HaKOMJIEHUE C oOpasllaMy MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB; pEUIEHHWE »HKCIEpPUMEHTAIbHbIX 3adad 1o Tteme «Pacno3naBanue
MJIaCTMACC U BOJIOKOH).

PacuérHble 3a1aun

Haxoxnenue MosexyisipHoi (popMyJibl OpraHUuYeCKOTro COSAMHEHUS 110 MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXKJICHHE MOJEKYJISIPHOU (OpMYIIbl
OpraHUYEeCcKOro COequHEeHuss 1o Macce (00bEMY) NPOIYKTOB CrOpaHHs; IO
KOJIMYECTBY BellecTBa (Macce, 00BbEMY) MNPOAYKTOB PEAKUUU W/WUIUM HCXOJHBIX
BELIECTB; YCTAHOBJIEHUE CTPYKTYpPHOH (POpMyJbl OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB TONYYECHHS; OMPEIACICHUE JOIH
BBIXOJIa MPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOIO.

MexknpeaMeTHbie CBA3H

Peanuzanus MexnpeaMeTHBIX CBA3€H MpU M3YYEHUH OpraHuydeckod xumuu B 10
KJIaCCE€ OCYIIECTBIISIETCS 4Yepe3 MCMOJb30BAaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX
MOHSATUM, TaK W TOHSITUH, NPUHATBIX B OTIEIBHBIX MPEIMETaX ECTECTBEHHO-
HAy4YHOTO ITUKJIA.

OO0mume ecTecCTBEHHO-HAyYHbIE TIOHSTHS: SBJICHUE, HAy4YHBIM (akT, rumoresa,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukanus, HaOI0/IeHUe, HW3MEpEHue,

OKCIICPUMCHT, MOACJIb, MOACIIMPOBAHUC.
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®dwusznka: MaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, MOJICKYJIa, SHEPTCTHUCCKHM
YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BeEIIecTBa, (pu3ndecKue
BEJTMYHMHBI, SAMHUITBI U3MEPEHHSI, CKOPOCTh, SHEPTHS, Macca.

buomorus:  kierka, opraHum3M, OKOcHcTema, Ouwocdepa, MeTabOJIM3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M TeTEpOTPO(HBIA THIT TMHUTAaHUS, OpOXKEHUE,
(dOoTOCHHTE3, IbIXaHHUE, OCIIKH, YTIICBOIbI, )KUPBI, HYKJICHHOBBIC KUCIOTHI, )EPMEHTEHI.

['eorpadusi: nmose3Hple HCKONIAEMBbIE, TOIIUBO.

TexHomnorus: IMUIICBLIC MPOJAYKTbI, OCHOBbBI PAWMOHAJIBHOI'O IIUTAHUSA, MOKOHIIHC

cpeacTBa, MaTCprajibl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKHX BOJIOKOH.

11 KJIACC «OBIIASI 1 HEOPTAHUYECKASI XUMMS» BA3OBbIN

YPOBEHD Teopernyeckne 0OCHOBbI XUMHH

XuMuueckuit 35ieMeHT. AToM. SAapo atoma, n30TOmbL. DIeKTpOHHAsT 00010UKa.
DHEpPreTUYecKue ypoBHH, MOJYPOBHU. ATOMHBIE OpOWTanu, s-, p-, d-3JE€MEHTHI.
Oco0eHHOCTH paclpe/iefieHUsT JIEKTPOHOB IO OpOUTaIsIM B aTOMax »3JIEMEHTOB
MIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpAIIHS aTOMOB.

[lepnonnueckuii 3akoH U [lepuonnyeckas cucreMa XUMHAYECKUX deMeHToB 1. M.
MengeneeBa. CBsA3b nOepuoAMYECKOro 3akoHa U llepuogmueckodl cHCTEMBI
xumuyeckux ssemeHtoB . M. MeHneneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHWMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CI0KHBIX BEMIECTB MO TPyNIaM U nepuogam. 3HaUeHUe
MIEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHnue BemiecTBa. XuUMHUUYECKask CBSI3b. BUAbl XMMUYECKOM CBSI3U (KOBaJ€HTHAs
HEMoJIApHAs ¥ TOJIApHAs, WOHHAsA, MeTaIM4eckas). MexaHusMbl 00pa3oBaHUs
KOBAJICHTHOM  XMUMHUYECKOM CB3u  (OOMEHHBI ¥ JOHOPHO-aKIEITOPHBIH).
BonoponHas cBa3b. BalleHTHOCTB. DIEKTpOOTpUIATENBHOCTh. CTENEHb OKUCIICHHUS.

HMoHbI: KaTUOHBI ¥ AHUOHBI.
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BemecTBa MOJEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. [UMNBl KPUCTAUIMYECKUX PEETOK. 3aBUCHMOCTh CBOMCTBA
BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKHU.

ITonATHe 0 nucnepcHbIX cucreMax. ICTUHHBIE U KOJUIOUHBIE PACTBOPBI.

MaccoBas 1071 BellleCTBa B paCTBOPE.

Knaccudukanusa neoprannueckux coeauHeHuid. HomeHknaTypa HEOpraHW4ecKux
BelecTB. ['eHeTnueckass CBS3b HEOPraHWYECKUX BEIIECTB, MPUHAISKANUX K
Pa3JIMYHBIM KJIaCCaM.

Xumuueckas peakiusi. Kinaccudukaius XMMUYECKUX PeaKkIuii B HEOPraHWYECKON
U OPraHWYECKOW XMMHUU. 3aKOH COXPAHEHHMSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U
IIPEBPALIECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iudHbIX (¢akTopoB. OOpaTuUMbIe
peakiuu. XHUMHAYECKOE paBHOBecHe. DakTOpbl, BIHUSONME HA COCTOSHHUE
xumu4yeckoro pasHosecus. Ilpunnun Jle Ilarense.

Onektponutuyeckas aucconuanus. CunbHble W cnabble smekTposnuthl. Cpena

BOJHBIX PpPaCcTBOPOB BCHICCTB: KHCIIAA, HCfITpaJIBHaH, mIcjiouHasdi. Ilonsatue o

BOJOpOJHOM Tokazatene (pH) pactBopa. Peaknuum wuonHoro obmena. ['maponus

HCOPraHn4CCKHUX U OPraHuYCCKMX BCIICCTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE — peakiuu. [loHatue 00  saekTposuse

pacIIaBoOB M PacTBOPOB cojiel. [IpruMeHeHne 3JeKTpoIn3a.

OKCHNEPUMEHTAIBHBIE METOJbl H3Y4YEHUS BEUIECTB M HX IPEBpaALICHUI:
neMoHcTpanus Taommn «llepuoamdeckas cucteMa XHMHYECKHX 3jeMmeHToB JI.1.
MenneneeBay; H3yuyeHHE MOJeNed KPUCTAIUIMUECKUX PEETOK; HaONIoJeHHEe |
OMHCaHUE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3ioXKeHUEe NEepoKcHia
BOJIOPOJa B IPUCYTCTBUU KaTaIU3aTOPa, OIPEACIICHUE CPElbl paCTBOPOB BEILECTB C
MOMOIIBI0O YHUBEPCAJTILHOIO MHAUKATOpa, PEaklud HMOHHOIO OOMEHA); MpOBEACHHE
IpaKTUYeCKON paboThl «BiusHuEe pa3inuyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOH

peaKLHm».
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PacuéTHble 3a1a4n

Pacuérpl mo ypaBHEHUSM XMMHYECKUX PEAKLHM, B TOM YHUCIE TEPMOXUMUUYECKUE

paC‘{éTbI, paC‘-IéTbI C HUCITIOJIB30BaAHUCM ITOHATHA «MACCOBas JOJIA BCIICCTBA».

Heopranuuyeckass xumus

Hemeramnel. Ilonoxenue HemetaiuioB B Ilepuoandeckoil cucremMe XUMHYECKHUX
snementoB J[.MI. MenzaeneeBa M OCOOEGHHOCTH CTpOEHUsI aTOMOB. Du3UYECKHE
CBOMCTBa HEMETAJJIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMEPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

XWUMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETA/UIOB (TaJOreHOB, Cephbl, a3o0Ta,
docdopa, yriepoaa U KpeMHHS) U UX COSAMHEHUN (OKCHUIOB, KUCIOPOICOACPKAIIUX
KHCJIOT, BOJOPOJIHBIX COSTUHECHHUI).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnbl. [lonoxenune wertamwioB B Ilepuonnueckod CHCTEME XUMHYECKUX
anementoB J[. M. MenpaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aTomMoB MeTayyioB. OOmue dpuzndeckue cBoiicTBa MmeTauioB. CIijiaBbl METAJLIOB.

DJIEKTPOXUMHUYECKUI P HANIPSHKEHUM METAJIOB.

XUMHUYECKHUE CBOMCTBA BAKHEHIIIUX METAJUIOB (HATpUl, KaJIUi, KaabliMi, MarHui,
ATIOMHHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUI.

OO6mue crnocoObl mofydyeHuss MetaioB. Meramnyprus. Koppo3us MeTamios.

Crioco0bl 3a1UThI OT KOppo3ud. [IpuMeHeHrne MeTamioB B ObITY U TEXHUKE.
OKCNEpUMEHTAIBHBIE METO/Jbl M3YUYEHUS BELIECTB M UX IPEBPAILCHUI: W3yYEHUE
Koiekuun  «MeTtaiel WM CIUIaBb»,  0O0pa3loOB  HEMETAJUIOB;  PELIEHUE
AKCIIEPUMEHTAJbHBIX 3ajla4; HaONIOJICHWE W ONMCAHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aWMOAEUCTBHE THJPOKCHIA AIIOMHMHHUS C pPacTBOpPAMHU

KHCJIOT U HICJIO‘ICﬁ, Ka4C€CTBCHHLIC PCAKIIMU HAa KATHOHLI MCT&J’IJ’IOB).
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PacuéTHble 3a1aun

Pacuérel Mmaccel BemiecTBa WM 00bEMa Ta30B 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOIO M3 YYacTBYIOIIMX B PEAKLIUU BELIECTB;
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIIU OJHO U3
BELIECTB UMEET IPUMECH.

X¥UMHUA 4 KU3Hb

Ponp xumum B oOecreuyeHUM SKOJIOTHYECKOM, HHEPreTHUYECKOW U MHUIIEBOU
0€301acHOCTH, pa3BUTUU MenulMHbL. [lOHSATHE O HayuyHBIX METOJax ITO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienuss 00 OOHIMX HAay4YHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJYYEHUs
BaXKHEHIIINX BEIICCTB.

UenoBek B MUpPE BEIIECTB U MATEPHUATIOB: BaXKHEUIIIME CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKLIMOHHBIE MaTe€pUayibl, KPACKH, CTEKJIO, KepamMuKa, MaTepualibl IS
AJIEKTPOHUKH, HAHOMATEPHUasbl, OPraHUYECKUE U MUHEPATbHBIE YI00PEHUSI.

XuMHUsIT W 3JI0pOBbE UEJIOBEKAa: IIpaBWjia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB; IpaBuiia 0€30MaCHOIO HCIOJIL30BaHUS IMPENapaToB OBITOBOW XMMHUU B
IMIOBCEIHEBHOM YKHU3HU.

MexknpeaMeTHbie CBA3H

Peanuzanus MexnpeIMeTHBIX CBS3€H MPU HU3YyYEHUU OOIIe M HEeopraHuyecKon
xumMun B 11 Kilacce oOcCylIecTBISIETCSl 4Yepe3 HCIOJIb30BaHUE KaK — OOIIMX
€CTECTBEHHOHAYYHBIX TOHSATHI, TaK WU TOHSATUM, SBJISIOUIMXCS CUCTEMHBIMHU JJIs
OTAEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHSI: HAY4YHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHUHTE3, KJIacCUPUKALUS, NEPUOJUIHOCTb, HAOIIOJCHHUE, AKCIIEPUMEHT,
MOJEINPOBAHUE, UBMEPEHUE, SIBJICHUE.

dusuka: marepus, JHEpPrus, macca, aToM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH,

H30TOII, paJHOAaKTHBHOCTb, MOJICKYJIA, C-)HepFeTI/I‘IeCKI/Iﬁ YPOBCHL, BCHICCTBO, TCIIO,
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00bEM, arperaTHOE COCTOSIHHME BEIEeCTBA, (M3UYECKUE BEIUYMHBI M CIUHUIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusi: kineTka, opraHusM, 3KOcUCTeMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIIECTB B OPTraHU3Me.

['eorpadusi: mMuHepasibl, TOpHBIE MOPOJbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUIMBO,
pecypchl.

TexHonorus: XUMUYECKas MPOMBIIUIEHHOCTb, METAJUIYPIUs, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTEPUAIIOB, CEIIbCKOXO3SIMCTBEHHOE ITPOM3BOACTBO, MHUIIEBas
POMBIIIJIEHHOCTb, dapmarneBTHYECKAS MIPOMBIILJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKUHMOHHBIX MaTEpHUAaOB,

QJICKTPOHHAA IIPOMBINIJICHHOCTb, HAHOTCXHOJIOTHUH.

11 KIIACC «OBHIAA U HEOPTAHUYECKAS XUMMU S

YIJIYBJIEHHBIA YPOBEHD Teopernueckne 0CHOBBI XHMHH
AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKHM 3JIeMEHT. MI30TOmBL.

KopiyckynapHo-BONHOBOM  Jyalnu3M, JBOWCTBEHHAd NPHUPOJAA  DIIEKTPOHA.

CrpoeHue 53JIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YMCIA. DHEPreTUUYECKUE
YPOBHU U TOAYPOBHU. ATOMHBIE opOuTanu. Kinaccudukaius XuMU4ecKux 3JIEMEHTOB
(s-,p-,d-,f->nemenTh). PacrmpeneneHue SIEKTPOHOB MO AaTOMHBIM  OpOUTANISIM;
OPUHIWI MUHAMYMa SHEpruu, npuHuun [laynu, npaBuio XyHAa. OJIEKTPOHHBIC
KOH(UTYpallud aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO TMEPHUOJOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUU, JIEKTPOHHBIE KOH(MUTYpAIIUX NOHOB.

[onstue 00 DHEpPrWuM __ WMOHUW3AIUHU, DHEPIMU __ CPOJICTBA K
AIEKTPOHY. DNEKTPOOTPULIATENBHOCTD.

[Iepuonnueckuit 3axkoH u [leprnoanueckas cucremMa xuMu4eckux 3yemeHToB J[. U.
MenpneneeBa. CBsa3b nepHoaUYEcKOro 3akoHa U Ilepuoguyeckoid  CHCTEMBI

XMMHMYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpPHUEH  CTPOEHUS  aTOMOB.
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3aKOHOM€pHOCTI/I W3MEHCHHUSI CBOMCTB XMMHUYECKHX D3JIEMECHTOB U O6pa3yCMBIX 1500041
IMPOCTEIX U CIOXKHBIX BCHICCTB 11O I'pyIIiaM MU IICPHUOJaM. 3HaueHue NEPUOIUICCKOTO

3akoHa /I. 1. Menaeneena.

XuMuyeckass CBS3b. Buabl XHMHWYECKONM CBSA3M: KOBAaJCHTHAs, MOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa30BaHUSl KOBAJEHTHOM CBsI3M: OOMEHHBIH U
JOHOPHO-AKIENTOPHBIA. DHEPrusi U IjauHa CBs3H. [[0JIApHOCTH, HANIPABIECHHOCTh W
HACBIIIAEMOCTh KOBaJIEHTHOM cBA3U. KpaTHble cBsizu. BogopoaHas cBs3b.
MeXMONEKyYJISIpHBIE B3aUMOICVCTBHUS.

BaneHTHOCT, W BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. ['MOpuaM3alivs aTOMHBIX

opOutaneil. CBA3b JIIEKTPOHHON CTPYKTYpbl MOJIEKYJ € HX TI€OMETPUYECKUM

CTpOoeHHEM (Ha ITpUMEpEe COSTUHEHUM 3JIEMEHTOB BTOPOTO NEPUOIA).

[IpencraBneHre O KOMIUIEKCHBIX coeAuHEHMsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILTIeKcooOpa3oBaTenb, Juranasl. KoopaumHannoHHoe uwcino. Homenkiarypa
KOMIIJIEKCHBIX COCJIMHCHUN. 3HaueHWe KOMIIICKCHBIX coeanHennii. Ilondarne o

KOOPJIMHAITMOHHON XWMUH.

BemectBa ~ MOJEKYJISpPHOIO M HEMOJIEKYJSIPHOTO  CTpPO€HHUsA.  THIbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o pucnepcHeix cucrteMax. VcTuHHBIE pacTBOpHL. lIpencraBiaeHune o

KOJJTOUIHBIX pacTBopax. CrocoObl BEIpaKEHUSI KOHLIEHTPALUK PACTBOPOB: MaccoBast
J0JIsI  BEIIECTBA B  PACTBOpPE, MOJsApHas KOHIEHTpauusa. HaceuieHnHnele w
HEHACBILIEHHBIE PACTBOPBL, PACTBOPUMOCTB. KpucTtamioruaparsl.

Knaccudukanuss M HOMEHKIAaTypa HEOPraHMYECKHUX BelIeCTB. TpHBHAIIbHbBIE
HAa3BaHHUsI OTJEIBHBIX IIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudpukanus XMMUYECKHUX pEaKIHi B HEOPraHMYECKOW M OpraHUYecKoi
XUMUHU. 3aKOH COXPaHEHUs MacChl BELIECTB; 3aKOH COXPAHEHUs M MPEBpaLCHUs
SHEPIUH MPU XUMUYECKUX peakiusaX. TermioBbie 3(HEeKThl XUMUYECKUX pPEeaKLnil.

TepmoxuMUYECKHE YPaBHEHUSI.

CKOpOCTh XUMHUYECKOW PeaKiuu, €€ 3aBUCUMOCTh OT PAa3IMYHbIX (PaKTOPOB.
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['omoreHHble 1 reTeporeHHble peakiuu. Karaimus u karajin3aTopsl.
OGpaTtuMble U HEOOpaTUMBbIE peakiuu. XUMU4YecKoe paBHoBecue. KoHcTanTa

XUMHUYCCKOI'O PABHOBCCHA. CDaKTOpBI, BIUAIOMIKWC HA ITOJTOXKCHHNEC XUMHNYCCKOI'O

PaBHOBCCHA: TCMIICPATYPA, JaBJICHUC U KOHICHTPAIINN BCUICCTB, YHACTBYIOIIINX B

peakuuu. [Tpunnun Jle [larense.

QHGKTPOHI/ITI/I‘IGCK":UI Jucconuanms. CunpHbIC W cia0bIe QJICKTPOJIUTHI. Crenenb

AUCCoONralu. HonHoe IMPON3BEACHUE BOJILI. Cpezla BOJHBIX PACTBOPOB: KHCJIOTHAA,

HeWTpaiabHas, menounas. Bogopoausiit mokazatens (pH) pactBopa. ['maponus comnei.
Peakuuu nonHoro ooMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakinu. CTeneHb okucieHus. OKUCIUTENb U
BOCCTAHOBUTENDL. [Ipomeccel  OKMCIIEHMAs W BOCCTAHOBIICHUA. BaxkHeuuune
OKUCIIUTENIM W BOCCTAHOBUTENU. METOA 3JIEKTPOHHOro OanaHca. IJIEKTPOIU3
pacTBOPOB U PACILIABOB BELIECTB.

DKCIIEpUMEHTAIbHbIE METOJAbl H3YyYEHHS BEILIECTB U WX TMPEeBPaLICHUMN:
pa3oKeHne TNEpPOKCHUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOpa; MOJEIHU
KPUCTAUNIMYECKUX PENIETOK; MPOBEICHUE PEaKIMii MOHHOTO OOMEHa; OmNpeleicHue
Cpelbl pPacTBOPOB C TNOMOIIBK) HWHJMKATOPOB; HW3YYECHHUE BIIMSHUS PA3JIAYHbBIX
(GakTOpoB Ha CKOPOCTh XWMHUYECKOW pEaKIMd U TOJOKEHHE XHUMHYECKOTrO
PaBHOBECHSI.

Heoprannuyeckas xummust

[Tonoxenne HemMetaiuioB B Ilepuoguueckoil cuctemMe XUMMUYECKUX 3JIeMEHTOB /I,
N. MeHnneneeBa u OCOOEHHOCTH CTPOEHUS UX aTOMOB. (DU3MYECKHUE CBOMCTBA
HEMETAJJIOB. AJUTOTPOINHS HEMETa/UIOB (Ha MpUMeEpe KUCIopoja, cepbl, gocdopa u
yriiepoja).

Bonopoa. Ilonmyuenue, ¢usnueckue M XUMHUYECKHE CBOMCTBA: peaKlUUd C
MeTajlylaMid ¥ HEMETaJlJIaMU, BOCCTAaHOBHUTENbHbIE CBOWMCTBA. I mapuapl. TomInBHBIE

JJICMCHTHEI.
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lanorensl. Haxoxaenue B mOpupoje, CIOCOOBI TMOMy4YeHHUs, (DU3NUYECKUE U
XUMUYecKkue cBoiMcTBa. ["asoreHoBojopoabl. BakHeliue KuCIOpOACOaepKallinue
coelMHEHUs rajoreHoB. JlabopaTopHble M MNPOMBINUICHHBIE CHOCOOBI MOJY4YEHUS
rajgoreHoB. [I[pumeHeHune rajoreHoB U UX COCIMHEHHUI.

Kucnopon, o3on. JlaGoparopHble © MNPOMBIIUICHHBIE CIIOCOOBI MOJIYYEHUS
Kkuciopona. PU3MYecKre M XHMHYECKHE CBOWCTBA M INPUMEHEHHE KHCIOpOJa U
030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupoje, CriocoObl MoyueHust, PU3nuecKue U XUMHUECKUE
cBorictBa. CepoBonopo, cyibduasl. Oxcuna cepbi(IV), okcun cepwi(VI). Cepaucras
U cepHasi KUCIOThI U X coi. OCOOEHHOCTH CBOMCTB CepHOU KUCHOTHI. [Ipumenenue
CEphI U €€ COCTMHEHHUI.

A3oT1. HaxoxaeHnue B mpupojie, CriocoObl MoyueHusl, PU3NIeCKUe U XUMHUECKUE
cBoiicTBa. AMMUAK, HUTpUAbL. OKCUIIBI a30Ta. A30TUCTasi U a30THAsl KUCIOTHI U UX
comd. OCOOEHHOCTH CBOWCTB a30THON KHUCIOTHL. [IpumeHeHue azora u ero
COEIMHEHUI. A30THBIE yI00pEHHUS.

®ochop. Haxoxmenume B mpupose, CrHocoObl TMOMydeHUs, (QU3NYECKue U
xumudeckue cBoictBa. Dochuast u pochun. Oxcuabl ¢ocdopa, docdopHas

KHCJIOTa U €€ COJIM. MGT&{I}OC{I}OQH&H u HH[}OQ}OC{I}OQH&H KHCJIOThI, ghOCgi)OQI/ICTaH nu

dochopHoBaTrcTas KucaoThl. IlpumeHnenue ¢ochopa U €ro COCAMHEHUH.

®docdopHbie ya1oOpeHus.

Yraepona, HaxoxAeHUEe B Mpupoje. AioTponHbie Moaudukanuu. Ousndeckue u
XUMUYECKUE CBOMCTBA TMPOCTBHIX BEHIECTB, OOpa30BaHHBIX yriepoaoM. OKcupg
yriepoaa(ll), okcun yrnepona(IV), yroapHast kucinora u €€ cojid. AKTUBUPOBAHHBIN

yroib, ancopobuus. dDynnepensl, rpadeH, yriepoaHble HaHOTpyOku. ITpumeHeHue

IPOCTHIX BEIIECTB, 00Pa30BaAHHBIX YTIEPOIOM, U €r0 COCTMHECHHUIA.
Kpemunii. Haxoxxnenue B mpupone, CHocoObl TMOJNy4YeHHs, (Qu3nyeckue u
xumudeckue cBorctBa. Okcun kpeMuusi(1V), kpeMHueBast KUCIOTa, CUITMKATHL.

[IpumeHeHue kpeMHus U ero coequHeHui. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.
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[Tonoxxenue metamio B [lepuoandeckoit cucteMe XMMUYECKUX 3JIEMEHTOB.
Oc00EHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

PacnipocTpaHeHre XUMUYECKUX 3JIEMEHTOB-METANIOB B 3€MHOM KOpE.

O6mme ¢usmueckue cpoiicTBa MeTauioB. [IpumeHeHHEe MeTalioB B OBITY U
TexHuke. CIiaBbl METAJLIOB.

DNEeKTPOXUMHUUECKHUIN Psijl HaNpsoKeHUN MetaiioB. OOIIMe crnocoObl MOTyYeHUs
METAJIJIOB: TUIPOMETAJUTYPIHsl, MUPOMETAILTYPrusl, aneKkTpomeramtyprus. [lonstue o
KOppo3un MeTaioB. CrocoObl 3alIUTHI OT KOPPO3HH.

Oo6mas xapakrtepuctuka MetaioB [A-rpynmbsl [lepuoguyeckoid  cUCTEMBI

XUMHUYECKUX 2JIEMEHTOB. HaTpuil u kanwmii: moiaydenue, GU3N4eCKue U XUMUUECKHE

CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mast xapakrepuctuka wmeTtaiioB IIA-rpynmer  [lepuonnueckoit  cucTteMbl
XUMUYECKUX DJJIEMEHTOB. MarHuii W KalblWid: TMOJydeHue, (QU3MYEeCKue u
XMMHUYECKUE CBOWCTBA, IIPUMEHECHHE MPOCTBIX BEMIECTB MU HUX COEAUHCHUMU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUSI.

ATIOMHUHMI: TIONTy4YeHue, (PU3NYEeCKUue W XHUMHUYECKHE CBOWCTBA, MPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AmdoTepHble CBOWCTBA OKCHAA U
TUJPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMIIJIEKCHI aTFOMUHUSL.

OO0mrast ~ xapakTepucTHKa  MeTauioB  moOouyHbix  moarpynn  (B-rpymm)
[Iepronnyeckoi CUCTEMBbl XUMUYECKUX 3JIEMEHTOB.

dusznueckue U XMMHYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKcuabl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl ¥ AuXpoMaThbl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

Ou3nyecKne U XMMHUYECKUE CBOMCTBA MApraHiia U €ro coeAuHeHuu. Baxxneunmue
coenunenust mapranna(ll), mapranna(IV), mapranmna(VI) u mapranma(VII).

HepMaHraHaT KaJius, €0 OKHMCIIMTCIIBHBIC CBOMCTBA.
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duznyeckue U XMMHYECKHE CBOMCTBA XKeje3a M €ero coeauHeHuil. OKcHjipbl,
ruapokcuansl U conu keneza(ll) u xenesa(Ill). Tlonmyyenue u npuMeHeHue xejesza u
€ro CIUIaBOB.

du3nyeckue M XMMHUYECKHE CBOMCTBA MeAu U €€ coenuHeHuu. llonmydyenue u
MPUMEHEHHUE MEIU U €€ COEIUHEHU.

[uuk: nonydenue, GU3NYECKUE U XUMHUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA
OKCHJIa ¥ TUJPOKCH/Ia IMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHrne nuHKa 1 ero
COCIMHEHUH.

DKCIEPUMEHTAIbHBIE METOJIbl U3yUEHUSI BEIIECTB U UX IMPEBPALICHUN: U3yUYCHHE
o0pa3lioB HEMETaJUIOB; ropeHue cepbl, (pocdopa, xenesa, MarHusi B KHUCIOPOJIE;
U3YYEHHE KOJUIEKIMA «MeTaiibl W CIUIaBbl»; B3aWMOJICWCTBUE IIEJIOYHBIX U
HICJIOYHO3EMENIbHBIX ~ METANIOB € BOJOM  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB); B3aMMOJICUCTBHE IIMHKA W eje3a C pacTBOpaMU KHUCIOT M
IIeJI0YEeH; KaUeCTBEHHbIE PeaKklMd HA HEOPTraHMYECKUE aHUOHBI, KATUOH BOJOPOJAA U
KaTHUOHbl METAJJIOB; B3aUMOJEHCTBUE THUAPOKCHUIOB ATIOMUHUSA W LUMHKa C
pacTBOpaMH KHUCJIOT M ILIEJIOYEH; PEIICHHE SKCIEPUMEHTAJBHBIX 3a/ad M0 TeMaM
«l"anorens», «Cepa m e€ coequHeHUs», «A30T U QocPop M HX COECIUHEHUNN,
«MeTaibl TIIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX TOATPYIIID).

XuMus U KU3Hb
Poinb xumMuu B 0OecriedeHnH yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA.

Ilonsitue o HAaY4YHBIX MCTOHAaX IMO3HAHWA 1 MCTOAOJIOI'MH HAYYHOT'O UCCIICAOBAHU .

Hayunble npuHIMIBI OpraHU3aluy XMMHYECKOTO POU3BOACTBA. [IpombIluIeHHBIE
CHOCOOBI MOJIyYEHHUs] BaKHEHIIMX BEHIECTB (Ha INpHMEpPe NMPOU3BOACTBA aMMMAKa,
CEpPHOM KHCIIOTBI, MeTaHoja). [[poMbIlIeHHBIE CIIOCOOBI MOJIYYEHUS METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAloIEeW Cpenbl M €ro IOCIEICTBUS.

[IpoGiema mepepabOTKM OTXOJOB W _IMOOOYHBIX NIPOJAYKTOB. Poibk XuMHH B

00ecTieUeHUHN PHEPreTHIECKOM 0e30MmacHOCTH. [IpUHIINIIBI «3eIEHON XUMUN.
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XuMus ¥ 310pOBbE UeNlOBEKa. JIekapcTBEeHHbIE cpeacTBa. [IpaBuia ucnoyib30BaHus
JIEKapCTBEHHBIX MpenaparoB. Poiab XuMuM B pa3BUTUU MEIUIMHBI.

XvMHSI TIMIIW: OCHOBHBIE KOMIIOHEHTHI, MHWINEBbIE A00aBkU. Ponb xumuum B
oOecrieyeHUH MUIIEBOM 0€30MMacHOCTH.

Kocmernueckne wu mapdromepusie cpeactBa. beitoBas xumwus. IlpaBuiia
0€301acHOI0 UCTOJIb30BAHUSI MPEeNapaToB OBITOBOM XUMUU B TTOBCETHEBHOM JKU3HHU.

XUMHUSI B CTPOUTENBCTBE: BAKHEHTIINE CTPOUTEIIbHBIE MAaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUS B CEITbCKOM X03s11icTBe. OpraHMdecKue U MUHEPAJIbHBIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MATEPHUAIIBI, KPACKH, CTEKIIO, KEPAMHUKA.

Marepuansl 1 31eKTpOHUKH. HaHOTEXHOJIOTUH.
PacuérHble 3agaun

Pacuérel: Maccel BemiecTBa WIM O0BEMAa Tra30B IO HM3BECTHOMY KOJHUYECTBY
BEILIECTBA, MAcCEe WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB; MAaCChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJTHO U3 BEIIECTB UMEET
npuMecH; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYyKTa PEaKIMH, €CIIM OJHO U3
BEIIECTB JJAHO B BHUJE PACTBOpPA C ONPENECIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO
BEIIIECTBA; MACCOBOM JIOJM M MOJISIPHOM KOHIIEHTPAILIMU BEIIECTBA B PACTBOPE; TOJIU
BBIXOJa TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MeknpeaMeTHbIE CBSI3H

Peanuzanuss MexXnpenMeTHBIX CBA3EH MPU HM3YYEHUH OOIIEH M HEOpraHWYecKOn
xumun B 11 Krjacce OCYHIECTBISETCS Yepe3 HCIOJIb30BaHUE Kak OOIIMX
€CTECTBEHHOHAYYHBIX MOHSATHM, TaK W MOHATUH, IPUHSITHIX B OTJEJIBHBIX MMPEIMETAX
€CTECTBEHHO-HAY4YHOT O [IUKJIA.

OOuue ecTecTBEHHO-HAyYHbIC TOHATHS: SIBJICHHE, HAy4YHbIH (DaKT, TUMOTE3a,
TEOpHs, 3aKOH, aHaJiu3, CUHTE3, Kiaccu(uKalus, MNEPUOJUYHOCTh, HAOIOJICHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

duzrka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,

M30TOIIbI, PAAUOAKTUBHOCTb, MOJICKYJa, YHEPIreTUYECKUM YPOBEHD, BEIIECTBO, TEIO,
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00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, WACAIBHBIN Ta3, (U3MYCCKUC BEIUYHHBI,
€IMHUITBI U3MEPEHHMS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHm3M, 3KOCHCTeMa, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKPODJIEMEHTBI, OCJIKH, XHUPBI, YTJIEBOJbI, HYKJICHUHOBBIC KHUCIIOTHI, (HDEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U MTOTOK SHEPTHUHU B IKOCHUCTEMaX.

I'ecorpadusi: MuHEpasibl, TOpPHBIC IOPOJIbI, IOJIE3HBIC HCKOIMAEMbIE, TOIUIMBO,
peCypchl.

TexHomorusi: XuMU4YecKas MPOMBIIIICHHOCTb, METAJUTYPIrusi, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOXO3IUCTBEHHOE ITPOM3BOJICTBO, IHINEBAs IMPOMBIILICHHOCTD,
dapmareBTHYCCKas MPOMBIIUICHHOCTD, TIPOU3BOJICTBO KOCMETUYECKHUX IIPEIapaTos,
IIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB, 3JEKTPOHHAS IPOMBIIUICHHOCTD,

HAHOTCXHOJIOTHMH.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOTI'O IIPEIMETA «XUMMHUA»

10 KITACC «OPTAHUYECKASA XUMMUSA»

Ba3osblii ypoBensb (1 1ac)

Yray0aénnblii ypoBenb (1+24aca)

Kon-Bo
qacoB

Paznen 1. Teoperuueckune 0oCHOBbI Oprannueckoii xumuu (3 9)\(94)

Kon-Bo
JacoB

3y

Tema 1. IIpeamer oprannyeckoit XuMum. Teopusi XHMHYECKOI0 CTPOCHHUS OPraHUYECKUX

coeIMHEHUuM

9y

IIpenmer  opraHuyeckon  XUMHUH: €€
BO3HUKHOBEHUE, pa3BUTUE U 3HAYCHUE B
IIOJIy4€HUU HOBBIX BEILIECTB U MaTEpUAJIOB.
J/leMoHCTpanuu:  —  O3HAaKOMJIEHME  C
oOpa3llaMM  OpPraHWYeCKUX  BEUIECTB U
MaTepuajaMi Ha UX OCHOBE;, — OIBITHI IO
IIPEBPALLICHUI0 OpPraHUYECKUX BELIECTB IIPU
HarpeBaHuM (IUIaBJ€HHE, OOYIJIMBaHUE U
TOPEHHE).

DJEKTPOHHOE CTPOSHHE aToMa YIJepoja: OCHOBHOE H
BO30YXKAEHHOE COCTOSsIHMSI. BaeHTHBIE BO3MOKHOCTH




aToma yriepoja. XuMHUUYECKasi CBSI3b B OPraHUYECKUX

COCUHEHMSIX.  Tumbl  TUOpPUIM3ALMKU  aTOMHBIX
opOuTanei yrieposa.
Mexanu3aMbl  00pa30BaHHUsS  KOBAJEHTHOW  CBSI3U

(OOMEHHBII U TOHOPHO-AKLENTOPHBIN). THITbI

IMCPCKPBIBAHUA ATOMHBIX Op6HTaﬂeﬁ; O- U TT-CBA3U.

Teopus cTpoeHUsI OPraHUYECKUX COCTUHEHU

A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUSI.

CtpykTypHble  (GOpPMYJBI  OpPraHUYECKHUX
BEILECTB. ['omonorus, U30MEpHUs.
XUMHYECKasi  CBsi3b B OPraHUYECKHX
COCIMHEHUAX — OJMHApPHBIE W KpaTHbIC

CBSI3U. G- U T-CBsi3W. JlaGopaTOpHBIN OIBIT:
— MOJCJIMPOBAHUE MOJIEKYJ OPraHUYECKHUX

BCIICCTB.
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OpunapHas, OBOMHAas W TpoWHas cBs3b. CrnocoObl
pa3pbiBa CBsi3ed B MOJIEKyJaX OPraHUYECKUX BEIIECTB.
[lonsitue o cBOOOAHOM paaukane, HyKIeopuie u
anexkTpodue.

CtpyKTypHBIE BHJIOB:

bopMyIBI  pa3IUYHBIX
CKEJIeTHAS.
Bunbr nzomepun: CTpyKTypHasi, MIPOCTPAHCTBEHHAS.

DneKTpoHHbIe 3(PPEKTh B MOJEKYJaX OpPraHUYECKUX
COEIMHEHUN (MHIYKTUBHBINA U Me30MEPHBIN 3D (PEKTHI).

[IpencraBnenue 0 KJ1accuuKaIuu

opraHnueckux  BemecTtB.  HomeHkiarypa

OPraHUYECKUX COCIUHECHU

(cucrtemMatuueckasi) U TPUBHAIbHBIE HA3BAHUS
BAXKHEUIIINX MpeACTaBUTEIICH KJIACCOB
OpraHUYECKUX BEILIECTB.

OcoOeHHoCTH U KJaccu(UKausi OpraHu4ecKux
peakunii. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B
OPraHu4eCKON XUMHH.
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OKCIEpUMEHTAIbHBIE METOAbl M3y4YEHUSI BEIIECTB U HX
MIPEBPAILICHUI: Ka4YeCTBEHHOE OOHApYyKEHUE yriiepojia U

BOJIOpPOJia B OPraHUYECKUX BENIECTBaX. BoIuncieHus:

— OIIpe/IEeIICHUE MOJIEKYJISIPHOM bopmybl

OpraHn4cCKoro BCIICCTBA 10 MaCCOBBIM JOJISIM
DJIEMCHTOB, BXOJAIIINX B €I'0 COCTAaB.

Paznen 2. Yraesoaopoani (14)\(40)

2y

Tema 2. IIpenenbHble yri1eBOAOPOAbl — AJKAHbI, IHKJI0AJIKAHBI

64

AJKaHBI: COCTaB U CTpOCHHUC, TOMOJIOTMYECKUM pAA.

MertaH 1 3TaH — IPOCTENIINE IPEACTABUTEIN
aJIKaHOB: (PM3UYECKUE CBOICTBA.

Howmenxknatypa u u3omepus AJIKaHOB.
OIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl aJIKAHOB, sp -THOPHAM3AIUA aTOMHBIX

opOuTaneii yriepona, 6-cBs3b. KoHbopmepsl.
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JemoHncTpannsa: ®dusnyeckue CBOMCTBA aAJKAHOB
(pactBopumocTh). [IpakTrueckas padora No 1.

[lonyueHne MeTaHa U U3YyUYEHHUE €TO CBOMCTB.

[S—

MertaH 1 3TaH — XUMUYECKHE CBOMCTBA (peaKkiuu
3aMENICHUs U TOPEHMUS ), HAXOXKJIEHHUE B IPUPOJIE,
MOJIyYCHUE U TPUMEHECHUE.

XUMHUYECKHE CBOMCTBA AJIKAHOB: U30MEPHU3ALINH,

JNETUAPUPOBAHMS, LHUKIN3ALNH, IUPOJIN3a,

KpekuHra. [IpencrapiieHue 0 MEXaHU3ME PEAKIIAN
paIvKaIBbHOIO 3aMEIICHUS.

[uxnoankanel. O0mas GopMyrna, HOMEHKIATypa U
nzoMepusi. OCOOEHHOCTH CTPOEHUS U XUMHUUYECKHUX
CBOMCTB MalbIX (IMKJIOMPONAH, IUKIOOyTaH) u
OOBIYHBIX (UMKJIONIEHTaH, UKJIOTEKCaH )
LMKJIOAJIKaHOB. Cnoco0bl MOy YEHHUS U
NpPUMEHEHHUE ITUKI0ATKAHOB.
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6+1)u Tema 3. HenpenesibHbIe YIi1€BOIOPO/bI: Tema 3. HenpenesbHble YyIiieBoA0OPOAbI: aJKeHbI, | (17+2)4
b
AJIKeHbI, AJIKAJUEHbI, AJTIKMHbI. aJIKaJMeHbl, aJTKUHBI (13+2)4.
Tema 6. 'aioreHNpPoU3BOAHbIE YIJIEBOA0PO/I0B
(4u).
AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECCKUI 1
pan. OTWieH W TPONUWJIeH — MpoCTeHIne
MIPEICTaBUTENIN aJTKCHOB: (PU3NYECKUe CBONCTBA.
AIIKeHBI: SP’THOpHMAM3als aTOMHBIX OpOuTasei 1
yriiepoja, 6- U m-cBs3u. CTpyKTypHas U
reoMeTpudecKas (IIMCc-TPaHC-) N30MEPHSI.
Bpruuciienus: — Hax0XIE€HUE MOJIEKYJISPHOU 1P

(opMysbl OpPraHMYECKOro0 COEIMHEHMs IO Macce
(00BEMY) IPOYKTOB CrOpaHUsl.
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OTWIEH U TPONUIIEH — XUMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHNS, rajoOreHupPOBaHMS,
TUApaTalvi, OKHUCICHUS MOJIMMEPU3ALINN),
nojiyueHre u npumeHenue. IIpaktuueckas paborta
Ne 1. Tlomy4yeHue 3TUIEHA U U3YUYEHHUE €T0 CBOMCTB.

n

XHUMHYECKHE CBOMCTBA aJIKEHOB: 3aMEIlICHUS B
OIIOJIOJKEHUE TPH IBOMHOM CBs3U. lIpencraBienue o
MEXaHU3ME PEAKIUU _ DIEKTPODOHIHLHOIO

IMPUCOCTMHCHUA.

Tema 6. I'anoreHnpou3BOAHBIE YTIEBOAOPOIOB

(luac u3 4): DJIEKTPOHHOE CTpPOCHHE
TaJIOT€HOTIPON3BOTHBIX YTIIEBOIOPOOB.
JleMoHCTpauus: dusnyeckue CBOICTBA

yTIE€BOAOPOI0B (PACTBOPUMOCTH) YIJIEBOJOPOIOB.

Breruucnenus: ONpeJeieHue MOJIEKYJISIPHOU
(dbopMyIbl OPraHUYECKOTO BEHIECTBA MO MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOASIIUX B €r0 COCTaB.
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1P

JlaGoparopHbrit MO/JICJIMPOBAHUE
MOJIEKYJ YIVIEBOAOPOAOB M TaJOT€HONPOU3BOAHBIX
Brrancnennst 1o ypaBHEHUIO XMMUYECKOW PEAKLIAN
(Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEILIECTBA
WIM MPOAYyKTa pPEAKUUMU II0 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELIECTB
WIH POJYKTOB PEAKIIUH)

OIIBIT.—

Tema 6. 'anoreHnpou3BOAHBIE YIIEBOJOPOIOB (2
yac u3 4): Peakuum 3ameleHusi rajoreHa Ha

TUAPOKCOTPYIIlY, HUTPOTPYyNIly, LHAHOTPYIIY,
AMHUHOTPYIIILY.

Tema 6. 'ajoreHnpou3BOAHBIE YTIEBOAOPOIOB (3
yac u3 4): /[elictBUe Ha TrajgoreHIpoU3BOAHbBIE
BOJJHOTO M  CIMPTOBOIO  pacTtBopa  MIEJIIOYH.
B3aumopericTBrEe TUTAIIOTEHAIIKAHOB C MATHUEM U

IIMHKOM.

Ankanuensl. byraauen-1,3 u MmeTunOyTaaueH-

1,3: ctpoenue.
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AJ'IKa)II/ICHBIZ HN30JIMPOBAHHBIC, KYMYJHWUPOBAHHBLIC.

OcobeHnHoCcTH QJICKTPOHHOT'O CTPOCHUA

U XUMUYECKUX CBOMCTB COMPSIKEHHBIX TUCHOB, 1,2-
u 1,4npucoeauueHue.

CnocoObl OJTy4eHHsI U IPUMEHEHHE aJIKaIUEHOB. 1
AJKanueHbl: BaKHEHIINEe XMMUYECKUE CBOMCTBA 1

(peakuus MOJIMMEPU3ALIHHN). [Tomyuyenue

CUHTETUYECKOTO KaydyKa U PE3HHBI.

JlaGopaTOpHBIf  OMBIT: —  O3HAKOMIIEHHE C

oOpa3amu 1miacTMacc, KayqyKoB U PEe3HHBI.
Tema 6. 'ajoreHnpou3BOAHBIE YIJIEBOAOPOAOB (4 1
yac u3 4): IloHsATHe 0 MeTATOOPraHUYECKUX
COEIMHEHUSX. Hcnonp3oBanue
TaJIOTEHNPOU3BOJIHBIX B OBITY, TEXHUKE U B
XUMHUYECKOM CHUHTE3E.
Boruucnenus: onpezenenue J0JdU BbIXOAA MPOAYKTA 1P

pe€akuun OT TCOPCTUICCKHU BO3SMOKHOTO.
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AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS,
TOMOJIOTHYECKHM Psifl. AUETWIEH — MPOCTEUIINN
NPEJICTABUTENIbL ~ AJKWUHOB:  COCTaB, CTPOCHHUE,
¢du3nueckue cBOMCTBA.

DJEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl ~aJKWHOB, Sp-THOpUAM3aldsg AaTOMHBIX
opOutaneld yriepoaa. XHUMHYECKHE CBOMCTBA:
OAMEPU3ALMA W TPUMEPU3ALWH, OKHCICHUS.
KucnotHele  cBOMCTBA  QJIKMHOB,  MMEIOIINX
KOHIIEBYIO  TPOMHYI  CBs3b.  KauecTBEHHbIE
peakuMu: Ha TPOWHYKO CBS3b, B3aUMOJICUCTBUE
alleTWIeHa C aMMHAYHbIM pPacTBOPOM  OKCHJIA
cepeopa(l).

ITpakTnueckas padora Ne 3. [losnydenue aneruneHa
Y U3y4YEHHE €TO CBOWCTB.

ALIEeTWICH: XMMUYECKHE CBOMCTBA (peaKIuu

TUAPUPOBAHUS, TaJOTCHUPOBAHUS,
rOpEHUs), OJYyUYEHUE U TPUMEHEHUE.

ruaparanuu,

73




2+1)u Tema 4. ApomaTn4yecKkue yrijieBoopoabl (8+1)u
1 | Apensl. beHsout: coctaB, CTpoeHHe, PU3NIECKUE U 1
XUMHUYECKUE CBOMCTBA (pPEaKLUK raJoreHUPOBaAHUS
Y HUTPOBAHUS ), IOJTYyUYECHHUE U IPUMEHEHHUE.
IIpaBuno apOMaTUYHOCTH, [PUMEDBI 1
apoMaTUYecKHX  coenuHeHuid.  JlabGopaTopHslii
onbIT: MoJenupoBaHHE MOJIEKYJ apOMaTHYECKUX
yrieBonoponoB. IlpeacraBiieHue 0 MexaHHU3ME
pPEeaKIMi SAEKTPOPUIBHOTO 3aMEIICHUS.
Brruuciienus: — yCTaHOBIIEHUE CTPYKTYPHOU 1P
(hopMyIIBI OPTaHUYECKOTO BEIECTBA HA OCHOBE €T0
XUMUYECKUX CBOMCTB WJIA CTIOCOOOB MOTYUYEHUS.
1P | Tomyon: cocraB, crpoeHue, (U3WYECKUE W 1

XUMHUYECKHE CBOMWCTBA ( PCAKIINN TaJJOrCHUPOBAHUSA
U HUTPOBAHUA ), IMOJYUYCHWC U IIPUMCHCHUC.

TOKCHUYHOCTH apEHOB.
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[IpencraBienre 00 OPUSHTUPYIOIIEM JACHCTBUM
3aMecTHUTeNIel B OCH30JIbHOM KOJIbIIE Ha TIPUMEPE
AIKWIbHBIX pauKaoB, KapOOKCUITHHOM,
TMAPOKCUIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
raJIOTE€HOB.

XMMHUYECKHE  CBOMCTBA O€EH301a HW  €ro
TOMOJIOTOB; OKUCJIEHUE TOMOJIOTOB OE€H30J14.

[

['eneTnueckas CBSA3b YIi€BOJOPOJIOB,
IpUHAATIEKAIINX K PA3TUYHBIM KJIaccam

Crioco6m1 MOJTYYCHHUS apOMaTUYECKUX
yriieBoaopoaoB.  OCOOEHHOCTH ~ XMMHYECKUX
cBOicTB ctupona. [lomumepusanus ctupona.

Bpruncnenus: — yCTaHOBJICHHE CTPYKTYPHOM
(opMyJIbl OPraHUYECKOI0 BEIIECTBA HA OCHOBE €r0
XUMUYECKUX CBOMCTB WJIHM CIIOCOOOB MOITYYCHUSI.

2y

Tema 5. Ilpupoanble HCTOYHUKH YIJI€BOJAOPO/I0B U UX NepepadoTKa

(4+2)u

[Tpupoubie UCTOYHUKU YIJIEBOJIOPO/IOB.

[IpupoaHbIii ra3 ¥ MOMYTHHIE HEQTSHBIE TA3bI.
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Hepts w e€  mpoucxoxueHue.
nepepaboTKu He(TU: TIePErOHKa, KPEKUHT

(TepMHUYECKUA, KATATUTUYECKHI ), TUPOITH3.

CnocoOsbl

I'eneTnueckas CBsI3b MEXAY PA3IMYHBIMU KJIACCAMU 1
YTIIEBOJOPOJIOB.
I'eneTnueckas CBsI3b MEXAY PA3JIMYHBIMU KJIACCAMU 1P
YTIIEBOZOPOJIOB.
[TponykTsl nepepabOTKH HEPTH, UX MPUMEHEHUE B 1
IPOMBIIIEHHOCTH U B ObITy. KaMeHHBIN yroiab u
OPOJAYKThl €ro mnepepaboTku. JleMoHcTpamus: —
koJutekiuu «HedTb» u «YTomby.
Breluncnenus: —  onpeneneHue  MOJIEKYJISIPHOU 1

(GopMyITBI KUCIOPOJOCOACPIKAIIETO OPTaHUIECKOTO
BEIIECTBA II0 MAacCOBBIM JIOJISIM  DJIEMEHTOB,
BXOJSIIMX B €ro cocraB; mo Macce (00bEMY)
NPOAYKTOB CTOPaHUsS; MO KOJHMYECTBY BEIIECTBA
(Macce, 00BEMY) MPOAYKTOB PEAKIUU W/ HIU
MCXOJTHBIX BEIIECTB.
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Ypoxk 0600111eH1s] MaTeprasa TEMBI.

[S—

P
Paznen 3. Kuciopoaconepskamue opranundeckue coequuenus (12 1)\(364)
3y Tema 6. Cimptbl. ®@eHOJI Tema 7. Cninptbl. ®@eHOJI 94
[IpenenbHbplE ONHOATOMHBIE CIUPTHL. METaHO U 1
ATAHOJI: CTPOCHUE, (PU3MYECKUEC U XUMHYECKHE
CBOMCTBa (PEAaKIMM C AKTUBHBIMH MeETaJIJIAMH,
raJIOreHOBOJIOPOJaMHU, TOPEHHE), MPUMEHEHHUE.
Bonmopogneie  CBSI3M MEXIYy ~— MOJEKYJIaMU
criupTOB. JlelicTBME METaHOJIa M 3TaHOJa Ha
opraHu3M 4ejioBeka. JlabopaTopHbIE ONBITHI: —
FOPEHUE CHOUPTOB, — OKHUCJIIEHHUE HTaHOJIa
okcusiom meau(Il).
[IpenenpHble OIHOATOMHBIE CIHUPTHL: U30MEpUs, 1
kjnaccupukanus. dOusnyeckue CBOMCTBA aJKaHOJOB.
JleMOHCTpalusi: pacTBOPUMOCTh CHOUPTOB B BOJE.
CnocoObl MOJTyYeHHS W MPUMEHEHHE OIHOATOMHBIX
CIIUPTOB.
XUMHYECKHE CBOMCTBA AJIKAHOJIOB: JIETUIPATALUH, 1
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OKHUCJIEHHS, B3aUMOJECHCTBUE C OPraHUYECKUMHU M
HEOpraHWYeCcKUMH KuciotamMu. [lpencraBieHue o
MEXaHHM3Me peaklUuil HYKICOQWIbHOIO 3aMEIIeHHUs.
Hemounctpauuu: 1. BsaumopeiicTBue 3TaHONa C
HaTtpueM. 2. OKHCIIEHHE  JTWJIOBOTO  CHUpPTa
IUXpOMATOM  Kaliusg  (BO3MOXHO  HCIIOJIb30BaHUE
BHUJICOMATEPHUATIOB).

MHoOroaToMHbl€  CHHUPTHL. ODTHIEHIVIUKOJIb U
TJIMIEPUH: CTPOCHUE, (PU3NUYECKUE U XUMHUECKHE
CBOMCTBAa (B3aMMOJAEWUCTBHE CO ILEJIOYHBIMU
METaUlaMM,  KAaueCTBEHHas  peakuus  Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBUE HAa OPraHU3M
YEJI0BEKA. [Ipumenenune JIMLIEPUHA u
TUJIEHIIMKoNsL.  JlabopaTopHble  OMBITHI:
B3aMMOJICMCTBUE TIMLEPHUHA C TUAPOKCUIOM
meau(11).
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MHOroaTOMHBIC CIIMPTHI: BSaHMOHCﬁCTBHC C
OpPraHM4CCKNMMHU U HCOPIraHNYCCKHUMHU KHUCJIOTAMMU.

[Ipocteie  »dupbl, HOMEHKJIATYpa U U30MEPHSI.

OcobeHHoCcTH (PU3NUYECKUX U XUMUYECKUX CBOWCTB.

[a—

®deHoJ: CTpOEHUE MOJIEKYJIbI, (pU3nUYecKue u

XUMHUYECKue cBOMCTBA. TOKCUUHOCTD (PeHoa.
[Tpumenenue dhenona. Beraucnenus

— T0 YPAaBHEHUIO XUMHUYECKON peakinu (Macchl,
00BEMa, KOJIMYECTBA UCXOTHOTO BEIESCTBA MU
MPOAYKTA PEAKIIMH IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX
BEILIECTB WM MPOTYKTOB PEAKIUN).

deHo:  B3aMMHOE BIMSHHUE THUIPOKCOTPYIIIBI U
O6en3onbHOrO  siipa.  OCOOCHHOCTH ~ XMMHUYECKHUX
cBoicTB (heHona. KauecTBeHHbIE peakiuu Ha PEeHOI.

denondopmanbaeruiHas cMoa.
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[Ipaktuueckass pabora Ne 4.  Pemenue
AKCIEPUMEHTANIbHBIX 3a/lad 1o TeMe «CoupTsel U

(heHOoITB.

Tu

Tema 7. Anbaeruabi. KapooHoOBbBIE KHCJIOTHI.

Tema 8. Anbaerunabl. KapooHOBBIE KHCJIOTBI.

21g

Caoxuabie 3¢upbl

Caoxubie 3¢upbl. ZKupbl

Anbaeruapl U KETOHbL. ~ Dopmanblerumu,

alleTalbIeTUA:  CTpoeHHe, (U3HYECKUue U
XUMHUYECKUE CBOMCTBA (peaKIMy OKHUCICHHS U

BOCCTaHOBJICHHSI, KAUECTBEHHBIC PEAKIIHIH ).
JlaGopaTopHbIE OMBITHI:

—  OKHCIIEHHWE  aJIbJICTHAOB  aMMHAYHBIM
pactBopoM okcuga cepebpa(l) u ruapoxcuaom
meau(1l).

KapOOHUJILHOM  TPYMIIbI.
aJbJCTUIOB U KETOHOB:

DJEKTPOHHOE CTPOEHUE
['omonornyeckue psijabl
U30MEPHS.

IIpencraBnenue 0 MEXaHU3Me peaKIii
HYKJICO(DUIBHOTO IPUCOCTMHEHUS albJICTUIOB.
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dopmanbIerul, aleTaabIeru/l; NOJIy4YeHUE U

IIPUMEHEHHUE.

)4

ALlEeTOH: CTpOEHHUE, buznyeckune

XMMUYECKHNE CBONCTBA (QeaKﬂI/II/I OKHCJICHUA U

BOCCTAHOBJICHUS), MOJYYCHWEC U HTPUMCHCHUC.

Beluucnenus: —  ompejielieHHe  MOJICKYJISIPHOMN
(GbOpMyIIBI OPTaHUYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISIIIMX B €r0 COCTaB; IO Macce
(00BEMY) TIPOAYKTOB CrOpaHHS; II0 KOJHUYECTBY
BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIINH W/ UITH
UCXOJHBIX BEIICCTB; — YCTAHOBJIICHHE CTPYKTYPHOM
bopMysIBI OPTaHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOTYUYESHUSI.

Ypok 0000111eHNs MaTeprasa TEMBI.
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OMHOOCHOBHBIE  MpelieNibHbIe  KapOOHOBBIE
KUCJIOTBl. MypaBbuHAsT M YKCyCHasi KHUCJIOTBI:
cTpoeHne, GU3NUeCKre U XUMHUYECKHUE CBOMCTBA
(cBoiicTBa, OOmMEe Ui KJacca  KHUCJOT).
[Ipaktuueckast padora Ne 2. CpolicTBa pacTtBopa
YKCYCHOM KUCJIOTBI.

OcoOEHHOCTH CTPOEHUS MOJEKYJT KapOOHOBBIX
kuciot. M3omepus u HoMeHknaTypa. Bomoponnsie

CBA3U MCIKAY MOJICKYJIaMHA Kap6OHOBI>IX KHCJIOT.

OnHOOCHOBHBIE IIPEACIbHBIC KapOOHOBBIE
KHCIIOTBI: PEaKUUH C YYACTHEM YIVIEBOJIOPOIHOIO

paaukana.

MypaBbrHasi M YKCYCHasl KHCIOTBI:  pPEaKLHUs
TepUPUKALINU, TOTYyYEeHUE U IPUMEHEHHUE.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTHI.

Mmuoroobpazue KapOOHOBBIX KHCJIOT.
[IpencraButenn  BBICIIUX  KapOOHOBBIX  KHCIIOT:
NaJTbMUTHHOBAS, JIMHOJICBAS, JTMHOJICHOBASA KHCIIOTHI.
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OcobenHocTn CBOWCTB HEIpeIeIbHBIX u
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIIOT.

CreapuHoBasi W  OJICMHOBas  KHUCJIOTBl  Kak
MPEJCTABUTENIM BBICHIUX KapOOHOBBIX KHUCIOT.
Mpbuta Kak COJu BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEe JICHCTBHE.

[loHsATHE O CUHTETHMYECKHUX MOIO X CPCACTBAX

CMCQ).

[TonsiTHEe O MPOU3BOJIHBIX KAPOOHOBBIX KUCIOT —
CIIOXHBIX 3(Upax, aHTUIPUAAX, TATOTCHAHTUAPUIAX,

aMuJIaxX, HUTpUJIax.

Cnoxnple  2>QuUppl  KaKk  MPOU3BOIHBIC
KapOOHOBBIX  KHCJIOT. ['maponu3  CIOXHBIX

3(upoB.

Cnoxuble 3¢upsl. ['omonorudeckuit psua, ooOIas
dbopmya, U3oMepus U HOMEHKJIATYpa.
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[Ipaktuueckas  paboTa Ne 5. Pemenue
IKCIEPUMEHTANIBHBIX 3a/1a4 110 Teme «KapOboHoBbie
KUCHO0THI. CroKHbIE 3()UPBD».

XKupsl. I'maponus xupos. IIpuMeHeHHe KUPOB.
buonornueckass posib XKupoB. Beramcimenus: —
0 YPaBHEHHUIO XMMHYECKOW peakiuu (Macchl,
00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
IPOAYKTa peakuuu [0 HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX

BEILIECTB WJIM IIPOYKTOB PEAKIIUHN).

Kupsi: ctpoeHue, puznyeckue CBOWCTBA.

Oco0OEeHHOCTH CBOMCTB JKHUPOB, COJIEPXKAIIUX OCTATKU
HEIPEeNENbHbIX )KUPHBIX KACIOT. JKHpel B mpupoe.

KonrtponeHas  pabora:
«Kucnoponacoaepkariue opraHUI4ecKue
COCTTMHECHHUS.

2y

Tema 8. YrieBoabl

Tema 9. YrieBoabl

64
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VTi1eBoabl: COCTaB, KJ1accuuKaIus
yIJIEeBOJIOB (MOHO-, JH- W TOJHUCAXapPHUIbI).
['mroko03a — npocTenmmin MOHOCaxapuu:

OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI, PUu3nuecKue
U XUMHUYECKHE CBOMCTBa (B3aMMOJICHCTBHE C
ruapokcugom meau(Il), okucnenne aMMuadHbBIM
pacTtBopoM okcuaa cepedpa(l), BoccraHOBIICHHE,
OpOXKEHUE TIIOKO3bl), HAXOXKACHUE B MPUPOJIE,
MIPUMEHEHHUE, Oouoiornyeckas pOJIb.

dorocuHTE3.

@pyKTO3a KaK U30MEP IITIOKO3HI.

Onruyeckasa HA30MEpHs. Koapuaro-
LeIHas

T'JIFOKO3bI,

TayTOMEpUS _HAa NPUMEPE  MOJIEKYJIbI

IMPOCKIINHU XC}ZO[)C&, (X,[i-aHOMQQBI TJITOKO3bI.
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Monocaxapubl: razakros3a, pudo3a, 1e30k- cuprbo3a.
DU3NYECKUE CBOMCTBA M HAXOXKJICHUE B MPHUPOJE.
JlabopatopHbiii ombIT: B3auMmopeiicTBue pacTBOpa
TII0KO3BI ¢ TuapokcuioMm Meau(Il).

Caxapo3a — TpEICTABUTEIb JMCAXapHUIIOB,
TUAPOJIM3,  HAXOXKJCHWE B TOpUpoOAEe U

npuMeHenre. Kpaxman ©  memwnono3a  Kak
npupoaHble nonuMepbl. CTpoeHHE Kpaxmana Hu
ne/osio3pl. dusznueckne W XUMUYECKHE
CBOMCTBa Kpaxmasa (THUAPOJIN3, KadeCTBEHHAas
peakuust ¢ uojom). JlaGopaTopHbIN ONBIT: —
B3aMMOJICMCTBUE Kpaxmaja ¢ HOJOM.

Jlucaxapumsl: MaJIbTO3a u JaKTO03a.
BoccranasnuBaromue u HEBOCCTaHABIIMBAOIIINE
nucaxapuael. Ilommcaxapuabl: riaukoredH. CrpoeHue
MaKpOMOJIEKYJI TJINKOT€Ha.
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XUMHYECKHE CBOWCTBA LEJUIFOJIO3bI: THUIPOIIN3,

nosiyueHre dGUpoB  1eUoNo3bl.  [lonsatue 00
UCKYCCTBCHHBIX BOJIOKHAaX (BHCKO3a, aIlleTaTHBIN
MIENK).

Pa3znen 4. Azorcogepxanue opranudeckue coequnenns (3 4)\(94)

3y

Tema 9. AMUHBI. AMUHOKHCJIOTHI. bejikn

Tema 10. AMUHBI. AMMHOKHCJIOTHI. beku

9y

Awvunbl. MeTHiaMyUH ¥ aHUJIMH: COCTaB

CTPOCHHUC, (1)I/I3I/I‘I€CKI/I€ 1 XMMHUYECKHE CBOMCTBA

(ropenve, B3aUMOJICHCTBUE C BOJIOW U

KHUCIIOTaMM ).

Knaccudukanus amuHOB: anudaTtudeckue U
apOMaTU4YeCKHe,  IEPBHYHBIC,  BTOPUYHBIC U
TPETUYHBIE. AMWHBI: HU30MEpHSL. Crioco6st

IMOJYUCHUA U IIPUMCHCHUC aJII/I(i)aTI/ILICCKHX AMHUHOB.

ITosnydyeHne aHWINHA U3 HUTPOOEH301a.

BzaumHoe BiausiHHE I'pyninr atToMOB B MOJICKYIIC
aamianHa. OcoOOEHHOCTH XUMHUYECKUX CBOMCTB
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aHwinHa. KauecTBeHHbIE peakIuu aHWIMH.
AMUHBIL: ANKWINPOBAHUE, B3aUMOJICHCTBUE
NEPBUYHBIX AMHUHOB C a30THUCTOW Kuciaotod. Comm
AJIKMJIAMMOHHSL.

Ha

AMUHOKHUCIIOTHI KakK amdoTtepHbie
opranuyeckue coeauHeHus. Dusznueckue u
XUMUYECKUE  CBOMCTBA  aMHUHOKHUCIOT  (Ha

MpuMepe FJII/IIII/IHa). buonornyeckoe 3HauYeHHUE
AMHWHOKHMCIIOT. HGHTI/II[BI.

Howmenxkiatypa U30MEPUS. OtnenbHbIC
MPEICTABUTENIM  O-aMUHOKHUCJIOT: TJIMIIMH, AJIAaHUH,

glzeHI/IHaﬂaHI/IH, CCPHUH, INTYTAMWUHOBAA KHMCJIOTA, JIM3WH,

uucTend. OnTuyeckas W30Mepusl aMUHOKUCIOT: D- u
L-aMMUHOKHUCIOTEL

nu

Peakuust monmukoHACHCAIIMH, 00pPa30BaHKE TICTITHIHON
cBs3u. JleMoHcTpanus: PactBopenne 6€IKOB B BOJIC.

benkn kak nOpupoaHBIE BBICOKOMOJEKYJISIPHBIC
coeauHenus. [lepsuunas, BTOpUyHas u
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TPETUYHAsl CTPYKTypa OenkoB. XHUMHUYECKHE
CBOMcTBa O€NKOB: THUIPONM3, JI€HATypalus,

Ka4YCCTBCHHBIC PCAKIIMH Ha OeKu.

JlemoHcTpanuu: — JeHaTypaius OelKoB Mpu
HArpeBaHUM; — IIBETHBIC PEAKIINH OCIIKOB.

[HoHusaTue 00 a30TCOACPIKANINX

TCTCPONUKIINICCKHUX COCAMHCHUAX. HI/Il YUMHUJIMHOBBIC

U IIYPUHOBBIC OCHOBAHUA. HyKJ’IeI/IHOBBIe KHMCJIOTBI:
COCTaB, CTPOCHUC U OroJIormYecKas POJIb.

[IpakTrueckas pabora Ne 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC

«A30Tconep>1<amne OpraHn4CCKHUC COCANHCHUS .

Pazneu. 5. BoicokomoJiekyJsipHbie coeqnHeHus (29)\(64)

Tema 10. IlnacTmaccpl. Kayuyku. Bosiokna

Tema 11. BoicokomoJ1eKyIsIpHBbIE COeTUHEHMSI

OcHoOBHBIE TOHATHS XUMUHU
BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJUMEP,  CTPYKTYPHOE  3BEHO,  CTENEHb
MOJIMMEPU3ALINY, CPEIHSS MOJIEKYJISIpHAs Macca.
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OcHoOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHU N —

MOJIMMEPU3AIUS U TTOJTUKOHICHCAIIHSL.
[IpencraBnenue 0 CTEPEOPErYISIPHOCTU u
HAJAMOJIEKYJISIPHOM CTPYKTYpE OJIMMEPOB,
3aBUCHMOCTh ___CBOWCTB _ TOJMMEPOB __ OT _ UX

MOJICKYJISIDHOTO M HAJIMOJIEKYJISIPHOTO _ CTPOEHHUSL.
JlemoHcTpanus 00pasnoB pe3uHbl. Buaeodparment
«BynkaHuzanus pe3uHbI».

[IpakTrueckas pabota No 7. Pemenne
DKCIEPUMEHTAIIBHBIX 3aJ1ad 1o TeMe «Pacno3HaBanue
OPTraHUYECKUX COCTUHEHUI.

I1nacTmMacchel MOJIUATUICH MOIUOPONUIICH
NOJVMBUHWIXJIOPHUA, NOAMCTUPO). HaTtypanbHblid
I CUHTETHYECKHE Kayyyku (OyTaJMeHOBBIN
XJOPOIPEHOBBIN 1 M30IPEHOBLIN). BosokHa:
HATypaJlbHBIC (XJIOIIOK, IIEPCTh, IEJIK),

HCKYCCTBCHHELIC (a1 eTaTHOE BOJIOKHO, BUCKO34),
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CUHTETUYECKHUE (xarpoH u JaBcaH).

I[CMOHCTpaHI/IHZ — O3HAaKOMJICHHUEC C O6p&3HaMI/I
IMPUPOAHBIX )51 HCKYCCTBCHHBIX BOJIOKOH,
mracTMacce, KaydyKoB.

[InacTmaccsr: MOJIMMETUIIMETaKpHIIaT,
MOJIMKapOOHATHI, nonudITHIEHTepedTanar.
Yrunuzanusa u nepepaboTka IIaCTUKA. DIACTOMEPHI:
CUJIMKOHBI.

[onuMepsl crenuanbHOrO Ha3HaYeHHs (TedoH,

KeBIIa DIIEKTPONIPOBOISIINE HOJMMEPBI
OuopasiiaraeMple MOJIMMEpBHI).

[Ipaktuueckass  pabota Ne 8. Pemenue
AKCIEPUMEHTAIIBHBIX 3a7a4 0 TeMe «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH»

Paznen 6*. Utorosoe nosropenne (14)\(54)

1P

Hrorosasi KoHTpoJIbHAsA padora 3a kypc 10
KJjacca

1P

[ToBTOpenue. I'eneTnueckas CBS3b MEXIY

Pa3INYHbIMU KJIaCCaMH OPTaHUYCCKHUX COGI[I/IHGHI/Iﬁ

2P
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[ToBropenue. Bbruncnenus: — OIpeAeIICHUE
MOJICKYJIIPHOW (hOPMYJIbI OPraHUYECKOTO BEIIEeCTBA
M0 MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOMSIIMX B €r0
cocTaB; 1o Macce (00bEMY) MPOAYKTOB CTOpaHUs; MO
KOJIMYECTBY BellecTBa (Macce, 00BEMY) TPOIYKTOB
pEaKIUy W/WIA UCXOTHBIX BEIIECTB; — YCTAHOBJICHUE
CTPYKTYpHOU (DOPMYJIBI OPTaHUYECKOTO BEIISCTBA Ha
OCHOBE €ro XHWMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJTyYSHHUSI.

2P

1 4 B Hene10, Bcero 35 4, u3
HHUX 3 4 — pe3epBHOE BpemMs

3 4y B Heaea10, Becero 105 u, u3
HHuX 10 ¥ — pe3epBHOe Bpemsi

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMUSA»

11 KITACC «OBIIIAAA U HEOPTAHNYECKAA XUMUA»

Bba3oBblii ypoBenb (1 1ac)

Yray0aénnblii ypoBenb (1+24aca)

Kon-Bo
qacoB

Paznen 1. Teoperuueckue ocHOBbI xumuu (124\36 )

Kon-Bo
JacoB
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3y

Tema 1. Crpoenue aroma. Ilepuoanyecknii 3axkon u Ilepuoanueckas
cucreMa XuMu4eckux 3jeMeHTOB JI. U. MeHaeeeBa

8+1)u

XUMUYECKUH 351eMeHT. AToM. Sipo atoma,
W30TOIIBL

KopnyCkyJIIpHO-BOJHOBON Jyanu3M, ABOWCTBEHHAS
npupona  suekTpoHa.  CTpoeHuE  DJIEKTPOHHBIX

000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA.

Pacnipenenenue 53JIEKTPOHOB IO  aTOMHBIM

opOuTANISIM; OPUHIIMIT MUHUMYMA SHEPTUH, IPUHITUT
ITaynu, npaBuio XyHna.

DnexkTpoHHas 000J04Ka. DHEPIrTUYECKUE YPOBHH,
OJlypOBHH. ATOMHBIE OpOUTAaNH, S-, -,

d-anemenTbl.  OcoOEHHOCTH  pacHpenereHus
AJIEKTPOHOB MO OPOUTANISIM B aTOMax 3JEMEHTOB
NEPBBIX  YETHIPEX IEPUOJIOB.  DIEKTPOHHAs
KOH(UTYpaIns aTOMOB.

DOneKTpoHHBIE KOH(MUTYypallud aTOMOB DSJEMEHTOB
MEPBOr0 — YETBEPTOIrO NEPUOJOB B OCHOBHOM
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Y BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH(UTypalui HOHOB.

[onsTre 00 YHEPIrUX MOHHU3BAIINU, DHEPTUU CPOICTBA
K JIEKTPOHY. DIIEKTPOOTPULIATENBHOCTD.

[lepnognuecknii 3akoH U llepmoanueckas
cucTeMa XMMMYecKux odjaemeHTtoB JI. .
MenpeneeBa. CBsi3b NEPUOJUYECKOIO 3aKOHA U
[Teproanyueckoit CHCTEMBI XUMHYECKHX
sanemeHToB [[. M. MeHueneeBa ¢ COBpEeMEHHOU
TEOpUEN CTPOEHUS AaTOMOB 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XMMHUUYECKUX JJIEMEHTOB H
00pa3yeMbIX UMH IIPOCTBIX U CIIOKHBIX BEICCTB
o  TIpynmaM W [OEpUoJaM.  3HA4YCHHE

nepuoandeckoro 3akona /[. . Menneneena.

JdeMoHcTpanus

Buner  Tabmun  «Ilepuomnueckas cucreMa

xuMHUeckux saeMeHToB 1. 1. MenaeneeBa»

O000111eH1E U cCUCTEMATH3AIUS 10 TEME.
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Pa6ota c recramu B popmare EI'D

YPOK KOHTpOJISI 3HAHUM Matepuaia TEMbI 1P

Pa6ota c recramu B popmare EI'D
44 Tema 2. CTtpoenne Bemecrsa. MHOroodpasue BeunecTs 10 4
1 | Ctpoenue BemiecTBa. XUMHYECKasi CBsI3b. Bujbl 1

XUMUYECKOUN CBSI3M (KOBaJICHTHAsI HEMOJSpHAs U

MoJIsipHasl, MOHHas, MeTaJITUYEeCKast).
MexaHu3mel oOpazoBaHuUs KOBAJICHTHOU
XAMHUYECKOU CBS3U (0OMEHHBIH u

JIOHOPHOAKIENITOPHBIN). BomopoaHas cBS3b.

BaneHTHOCTE.

Z}HepFHH )41 JJINHa CBJ3H. IIOHHpHOCTB,

HarpaBJICHHOCTD KOBaJICHTHOM

M HACHIIIAEMOCTh
cBsa3u. Kparnsie cBs3u. BogopoaHas cBs3b.

MexMOneKyJISIpHbIE B3aUMOIEUCTBUS
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BajneHTHOCT M BaJICHTHBIE BO3MOXXHOCTH aTOMOB.

['ubpun3anys ATOMHBIX opOuTaeH. CBs3b
AIEKTPOHHOM CTPYKTYPhI MOJIEKYH C UX
reOMETPUYECKUM CTPOCHUEM (Ha puMepe
COCMHEHUN 2JIEMEHTOB BTOPOTO MEPUO/IA).

DNEeKTPOOTPUIATENIBHOCTh. CTENEHb OKUCIICHHUS.

HMonsl: katmoHBI W aHWOHBL.  BemiecTsa

MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHHS.

3aK0OH IMOCTOSHCTBA COCTaBa BEIIECTBA. |UIIbI

KPUCTANIMYECKUX  PEIIETOK U CBOMCTBA

BEIIECTB.

JlemoHcTpanus

Mojienu KpUCTaINIMYECKUX PEIIETOK
[IpencraBienusi O KOMIUIEKCHBIX COCIMHEHUSIX.
CocraB KOMILJIEKCHOTO HOHA;
KOMILIEKCOOOpa3oBaTeb, JINTAHIBIL.

KoopnHalimoHHOE YMCHO.
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Homenkiiatypa KOMIJIEKCHBIX COCJIMHEHU.
3HaUYEeHHE  KOMIUIEKCHBIX COEJIMHEHUMN.

[ToHATHE 0 KOOPIWHAIIMOHHOW XHUMUH.

[TonsaTHe o nucnepcHeIX cucteMax. IcTUHHBIE U
KOJUIOMJHBIE  pacTBOppl. MaccoBas  1ous
BEILIECTBA B PACTBOPE.

CroocoObr
MaccoBasi JOJs BEIIeCTBA B PacTBOpE,
KOHIICHTpAITHSI.

BBIPpAKCHHUA KOHLCHTpalMK PaCTBOPOB!:
MOJIsIpHaA

HaCBIH_[CHHBIe M HCHACBIIIICHHBIC PACTBOPHI,

pacTtBOopuMOCTb. Kpucramioruaparst.

Boiuucienus
C HCHOJB30BaHMEM IIOHITUM  «MaccoBasl  JOJIA
PacTBOPEHHOIO BCIIIECTBAY, «MOJIIpHas
KOHIIEHTPALIU»
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Knaccudukanus HeOpraHM4ecKMX COEIUHEHUH. 1
Homenknatypa ~ HEOpraHMYeCKMX  BEIIECTB.
['eHeTnueckast CBsI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAICKAIIMX K Pa3IMYHBIM KJ1accam
(5+1)u Tema 3. Xumnueckue peakumuu (17 +1)u
Borunciienus 1P
— Macchl BemecTBa WM 00bEMa Ta30B 1O
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM
00BEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB;
— MAacCOBOM JOJM U MOJSPHOM KOHUEHTpAlUH
BEIIIECTBA B PACTBOPE
Bobruucisienus 1

— Macchl (00béMa, KOJTUYECTBA BEIIECTBA) MPOAYKTa
peakiuu, €clii OJHO U3 BEHIECTB JaHO B BHUJC
pacTBOpa C OMPECIEHHON MAaCCOBOM JOJIEH

PacTBOPEHHOI'O BEUIECTBA
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XuMuueckast peaxuusi. Knaccuduxanus
XMMHUYECKUX PEaKUUi B HEOPraHUYECKOW U
OpPraHMYecKOil XUMHUM. 3aKOH COXpaHEHUS
Macchl  BEIIECTB; 3aKOH  COXpaHEHUs U
NpPEBpPALICHUS  DHEPrUd MPU  XUMHUYECKUX
pEaAKLUSX.

TeruoBbie  3p(deKTHl  XUMUYECKUX

TepMOXUMHUYECKUE YPAaBHEHUS.

peakuui

Boruuncienust

— TeroBoro 3¢ dexra peakuu

CkopocTh  peakuuu, €€ 3aBUCUMOCTb  OT
paznuuHbIX  (akTopoB. OOpaTUMbIE pEaKIUU.
Xumudeckoe paBHOBecHe. DaKTOPHI, BIUSIOIINE

Ha COCTOSIHHE XUMUYECKOTO PABHOBECHSL.
[Tpunnun Jle [larense.

IIpakTueckas padora

Ne 1. Biusinue pa3nuuHbix GakTopoB Ha CKOPOCTh

XUMHUYECKOUN pEeaKInu.
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I"'omoreHHbIe 1 I'CTCPOrCHHLIC Karamu3
PCaKM. U KaTaJInu3aTOPHbI.

KoHcTaHTa XMMHYECKOTO PaBHOBECHAL.

@aKTOpBI, BIUAIOIINE HA TIOJIOKEHNE
XUMHUYECKOTO PaBHOBECHS: TEMIIEPATYPA, AABJIECHUE U
KOHIICHTPALIMH BEIIECTB, YYACTBYIOIIUX B PEAKIINH.
[Tpunuun Jle Hlarense. IlpakTudeckass padora

Ne 2. BnustHue pa3nuusbix (PaKTOPOB Ha MOJIOKEHHE
XUMHYECKOTO PAaBHOBECHSI.

DnekTponauTnyeckas aucconuanus. CuiabHbIE U

ciabble AIEKTPONIUThL. Peakiinu HOHHOTO
oOMeHa.
JlabopaTopHas padora

— MPOBEJICHUE PEAKITNii HOHHOTO 0OMeHa

Brmmonnenue ynpaxxaenuit no remam: CUIbHBIE U
ciabple AMEeKTpoIUThl. CTENeHb AUCCOLUAIIH.

Peakiinmu noHHOro ooMeHa.
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Pemienue 3aJa4 I10 TEMC. XHUMHUYECKOE PaBHOBECCHC

CunpHple u ciabeie  3nekTponautel. Cpena
BOJIHBIX pacTBOpPOB BEILCCTB: KucJas,
HEUTpaJIbHAasl, IIEJTOYHAS.

[onstre o BoxopomHoM mokasarene (pH)

pacTBopa. ['maponns OPraHUYECKUX u

HCOPraHN4YCCKHX BCIICCTB.

JlaGoparopHnasi paGora

— OomnpcacjICHuc Cpcabl paCTBOPOB BCHICCTB C
IIOMOIIBIO YHUBCPCAJIIBHOI'O HHAUKATOPA.

Honnoe npoussenenue Boael. (Cpena  BOOHBIX

pacTBOpPOB: KNUCJIOTHAA, HCP'ITpaJIBHaH, mejo4dyHas.

Bonoponnsiii nokazarens (pH) pactBopa.

I'mpponns conen.
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OKHUCIUTENHHO-BOCCTAHOBUTEILHBIC PEAKIIUH. 1
JdeMoHcTpanus
Paznoxenne epOKCH/Ia BOJIOpOJIa B
MPUCYTCTBUM  KaTajau3aTopa. [Houarue o6
AIEKTPOJIN3€ PACIJIABOB W PACTBOPOB _COJICH.
IIprMeHeHne dIEKTPOIIN3A.
OKHCIIUTENHHO-BOCCTAHOBUTEILHBIC peaKkiuu. 1
Crenenb okuciieHusa. OKUCIUTETb U BOCCTAHOBUTEIb.
[Tpornecchr OKHCIICHUS u BOCCTaHOBJICHHUSL.
Baxueime oKUCIUTEIN U BOCCTAaHOBUTEIU. MeTon
AICKTPOHHOTO OanaHca
DIEeKTPOIU3 pacCTBOPOB U PACILJIABOB BEIIECTB. 1
1P| KoutposbHas padorta 1 (1nomyroaue) Kontponwhas pabota 1 (tect B popmare EI'D) 1
Pasznen 2. Heopranuueckasi xumus (164\514)
(8+1)u Tema 4. Hemeraibl 294
Boruuncienns 1

— Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa

pCaknonu, CCJIM OJHO H3 BCHICCTB [JaHO B BHJIC
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pacTBOpa C OINPEACIEHHON MAaCCOBOM JI0JIEH

paCTBopéHHOFO BCIICCTBA

Briuuciaenust

— O0JIK BbIXOJa IMPOAYKTA pCAKIIUN OT TCOPCTUICCKHU
BO3MOXXHOI'O

Hemeramisl. [Tonoxenue HEMETAJJIOB
B [lepnoanueckoi cucreme
xumu4deckux snemenToB . 1. Menneneera

1 OCOOEHHOCTH CTPOCHHUSI aTOMOB.

JdemoHcTpanumn

1. O6pa3ibl HEMETAJIOB.

Bonopon. Ilonyuyenue, ¢uzmdyeckue U XUMUUYECKHUE
CBOMCTBa (peakuuu C MeTalaMd U HEMeTallJlaMH,

BOCCTAaHOBHUTCJIBHBIC CBOﬁCTBa).

JlabopaTopHbIe ONBITHI

1. KauecTBeHHBIC peakIuy Ha HEOPTaHUYECKUE MOHBI
Y KaTHOH BOJIOPO/IA.
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I'uapunasl. TONIMBHBIC SJIEMEHTBL.

@u3znyecKkrue CBOMCTBA HEMETAIIIOB. AJUIOTPONUS
HEMETAIOB (Ha MpUMEpEe KHCIOPOJa, CEPBI,
docdopa u yraepona).

Kucnopon u 030H. Yriepona, HaX0KJI€HUE B NPUPOJIE,

aINIOTpONHble  MOAu(UKAMU.  AKTUBHPOBAHHBIN
rojib, aacopouus. Pyiiepensl, rpadeH, YIepoIHble
HaHOTPYOKHU.

JdemoncTpanuu

2. l'openue cepsl, hocdopa, xene3a, MarHus B
KUCJIOpO/JIC.
JlaGopaTopHbI€e ONBITHI.

2. [lonyuyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAKHEUIINX HEMETAIJIOB
TaJIOTEHOB U WX COEAWHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJICPKAIINX KUCIIOT, BOJIOPOIHBIX

COCIMHEHU ). [Ipumenenue
1 UX COCIMHEHUH.

raaorcHoB
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["anoreHoBOAOPOIBI. Baxxueimue
KHUCJIOPOJICOJIEpKAIAE COSTUHEHUS TAJIOTCHOB.

JlabopaTopHble Y MPOMBIILICHHbBIC CIocoObI
MOJTy4eHUsI TaJIoreHOB. [IpuMeHeHne rajJloreHoB u ux
COCMHECHUM.

XUMHWUYECKUE CBOMCTBA BAXXHEUIINX HEMETAJIIOB.

Cepa u e€ coenunenus. (OKCUIbI, KUCIOPO/I-

cojeprkanue KHCJIOTHI, BOJIOPOJHBIE
coequHenust). Ilpumenenne cepl U €€
COEJIMHEHUU.

Cepa. HaxoxneHnue B Mpupojie, CocoObI MOTyUYeHHUs,
dbuznyeckre U XuMHUeckue coicTBa. CepoBOOPOI,
cymbumpl. Oxcun cepel (IV), oxcum cepsr (VI).
CepHuctass © cepHas KHCIOTBI W HUX COJH.
Oco0eHHOCTH CBOMCTB CepHOM KHUCIOTHI. [IpuMeneHune
CEpbI U €€ COCTMHECHUN.
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JlaGopaTopHble W MPOMBIIIJIEHHBIE CHOCOOBI
noJiyueHus: kuciopoaa. dOusnyeckne U XUMHUYECKHE
CBOMCTBAa Kuciaopoxga u  o30Ha. IIpumenenue
KHCI0poJa v 030Ha. OKCHUJIbI U TEPOKCH/IBL.

XUMHUYECKUE CBOICTBA BAXKHEUIITUX
HEMETAJUIOB. A30Ta ¥ €ro COeQUHEHUS.
(Oxcuapl,  KHUCIOPOJCOAEpXKAIIME  KUCIOTHI,

BOJOPOJHLIC COCI[I/IHGHI/UI). HpI/IMeHeHI/IC a30Ta
" Cro COG,I[HHGHI/Iﬁ.

A30T1. HaxoxieHre B Ipupo/ie, Crioco0bl MOTyUYeHHUs,
bu3uYecKue W XHMHYECKHE CBOMCTBA. AMMMaK,
HUTPU/IBL.

Oxcunpl a3ota. A30THCTas M a30THAS KHMCJIOTHI M UX
comi. OCOOEHHOCTH CBOMCTB a30THON KHCJIOTEHL.
[IpumeHeHne a3oTa M €ro COSIWHECHHH. A30THBIC
yaoOpeHus.

XUMHUYECKUE CBOICTBA BAYKHEUIINX
HeMmetaioB. @Dochop u ero
COEJIMHEHUS.
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(Oxcumpl,  KHUCIOPOJCOAEPKAIINE  KUCIOTHI,
BOJIOPOIHBIE COCTMHCHHS ). [Tpumenenne
dbocdopa u ero coeTMHEHUIA.

®ochop. Haxoxnenue B mOpHpPOAE, CIOCOOBI
nojyueHus, (pU3MYeckne W XUMHUYECKHE CBOICTBA.
®ochuabt u pochun. Oxcuasl hocdopa, pocopHas
KHUCJI0Ta U €€ Conu

Mertadochopnas u  nmupodocdopHas  KHCIOTHI,

dochopucras u pochopHOBaTUCTAS KUCTOTHL.

[Ipumenenue docdopa U €ro COEJIMHEHU.

®ocdopHbie y1oOpeHusl.

XHUMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAJIJIOB
(yraepoa W KpeMHHs])) W HMX COCIUHEHUH
(OKCHUIIOB,  KHUCJIOPOACOJEPIKAIIUX  KHUCIOT,
BOJIOPOJIHBIX COEIMHEHUN ). [Ipumenenue
YIJIEPOJIA, KPEMHUSA U MX COCIUHEHUM.

OuU3NYECKNE W XUMHUYECKHE CBOWMCTBA MPOCTHIX
BCIIICCTB, 00pa30BaHHbBIX YIJIEPOJIOM. Oxkcung
yriepojaa
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(IT), oxcun yranepona (IV), yronpHas Kuciota u e€
COJIHL. [IpuMeHEeHHEe  TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOJIOM, U €r0 COCTUHCHUH.

Kpemuuii. Haxoxnenue B mnpupoae, CIOCOOBI
MOJTIy4eHHs, (PU3NYeCKne W XUMHUYECKHE CBOWCTBA.
Oxcup kpemHus(IV), KpEMHUEBas KUCJIOTA,
ciwivkartel. [IpyMeHeHne KpeMHUs U €ro COeIMHEHUN.

CTGKHO, €TI0 INOJYUYCHHC, BUAbI CTCKIIA.

1P

Boruuciaenust
— Macchl BellecTBa MJIM 00BbEMa ra3oB IO
W3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE€ WU
00BEMY OJTHOTO U3 YYACTBYIOIINX B PEAKIINH
BEIIICCTB;

— Maccel (00b€Ma, KONMMYECTBA BEIECTBA)
MPOJYKTOB pEaKIMu, €CIU OJHO M3 BEIIECTB
UMEET MPUMECHU

IIpakTH4yeckue padoThI

No 3. Pelienue sKCrepUMEHTAIIBHBIX 3a]1a4 110 TEME
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«l"ajmoreusn.

IIpakTHyeckue padoThI 1
No 4. Pemenue 3KCHEpUMEHTAIbHBIX 3a7a4 0 TEME
«Cepa u €€ coeJuHEHUS.
1 IIpakTHyeckue padoThl 1
No 2. Pemienue SKCIEpUMEHTAIBHBIX 3a]ad IO
teme «Hemeramnbn
IIpakTnueckne padoTbl 1
No 6. PemieHue sKCnepuMEHTANIBHBIX 3a/1a4 1O TEME
«A30T, pochop 1 UX cOeTUHEHUSD.
KonTpoabnas padora 2
O0o001IeHe u cUCTEMAaTH3alUI 10 TEME 1
«Hemeramnely. Pemenue 3amau B popmare EI'D
8u Tema 5. MetaJibl (21+3)u
1 Mertamuibl.  IlonoxkeHue  MeTalsIoB B 1
[Tepuoanueckoit CUCTEME XUMUYECKUX

snemenToB J[. WM. MenneneeBa. OcoOeHHOCTH
CTPOEHUS AJICKTPOHHBIX 000JI0YEK aTOMOB
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MCTAJIIIOB.

JdemoHncTpanuu

— 00pa3ilbl METAJJIOB

OOmiasgs  XxapakTepucTuka MeTawioB  [A-rpynimsl
[lepronnyeckol CUCTEMBbl XHUMHUYECKHUX 3JIEMEHTOB.
Harpuit wu «xanuii: mnomyuenue, ¢QuU3MYECKUE U
XAMUYECKUE  CBOMCTBA, MPUMEHCHUE  MPOCTHIX
BCIIICCTB U UX COCIMHCHUH.

JemoHcTpanuu

- B3auMopelicTBie MIEIOYHBIX U IIETOYHO3EMETbHBIX
METa/lIoB C BOJAOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB)

OOmas xapakrepuctuka MetawioB [IA-rpynmsl
[lepnognyeckoil CHUCTEMBl XUMHUYECKUX 3IJIEMEHTOB.
Marnuif ¥ KalblIMi: TMOJydYeHue, (Qu3nuecKkue u
XUMHUYECKUE  CBOMCTBA, NPUMEHEHHE  MPOCTHIX
BEIIECTB M HX coenuHeHuil. KECTKOCTh BOIBI U
CIocoObI €€ ycTpaHeHHS.
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XHMMHYECKHE CBOMCTBA BAXKHEHIIIMX METaJIOB
(HaTpuil, Kanuii, Kb, MarHuii, aTlOMUHUH,
IIUHK, XPOM, KEJIe30, MEb) U UX COCAMHEHUM.
JlaGopaTopHbIe ONbITHI
— Ka4E€CTBEHHbIC PEAKIIMM HA AaHUOHBI U KATUOH
aMMOHHMS;

— B3aWMOJCHUCTBUE TUIPOKCUIA AIFOMUHUS C
pacTBOpaMu KUCJIOT U IIEJIOYEH;

— Ka4YCCTBCHHBIC PCaKInu Ha
KaTHUOHBI MCTAJIJIOB

AJIOMUHUN: OJy4YeHue, GU3NIECKUE U XUMHUYECKUE
CBOMCTBa, MPUMEHEHUE IPOCTOTO BEIIECTBA M €ro
coenuHeHMA. AMQOTEpHBIE CBOWCTBA OKCHIA U
TUIPOKCUAA ATIOMUHHS, TUIPOKCOKOMILIEKCHI
ATIOMHUHUS.

O0o00111eHME U cucTeMaTH3auA 1Mo TeMe «MeTauibl
rIaBHOM moArpynme». Tect B popmate EI'D

1P

O6mme  ¢u3MYeCKHe  CBOWCTBA  METAJIJIOB
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CrutaBpl METAJUIOB. OJIEKTPOXUMHMYECKUN P
HaINpsHKEHUU METAJIIIOB.

JleMoHCTpanumn
— KOJuIeKIus « MeTaiibl ¥ CIUIaBbD.

— B3aMMOJEHUCTBHUE MEJIN C A30THOU KUCIOTOMI
pa3IMYHON KOHIEHTPAIUU

OO0miast XapakTepucTUKa METAIOB MOOOYHBIX
noarpynn (b-rpynmn) Ilepuogudeckoid cucTeMbl
XUMHUYECKUX AJIIEMEHTOB. duznyeckue u
XMMHUYECKHE CBOWCTBA XpOMa U €ro COEIUHEHUHU.
Oxkcuael u runpokcuabl xpoma (II), xpoma (III) u
xpoma (VI).

Xpomarbl M JUXPOMATBI, MX OKHUCIUTEIbHbBIC
cBoricTBa. [lonyyenne n npuMeHenue xpoma.

du3nYECKne U XMMHUYECKHE CBOMCTBA MapraHia u
ero COCJIMHEHUH. Baxueinmue COCJIMHECHUS

mapranna (II), mapranma (IV), mapranma (VI) u
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mapranua (VII).

[lepmanraHaT Kanus, €ro OKMUCIUTEIIbHBIE CBOWCTBA.

OOurue CIIOCOOBI

MOJIYHYCHUA

MECTaJLIIO
B.

Merautyprus

PacripocTpaHeHre XMMUYECKUX JIEMEHTOB-METAIIOB

B 3¢MHOM Kope. Du3nyeckne U XMuMHUYECKHE CBOMCTBA
xKenesa U ero coenuHeHui. OKCHUIBI, TUAPOKCHUIIBI U
comu xkeneza (II) m xenesza (III). Tlomydyenue wu
PUMEHEHUE JKelle3a U €ro CIUIABOB.

Menpb: mnoaydeHue, (QU3MUECKHEe W XHUMHYECCKHE
CBOWCTBa, MPUMEHEHUE MPOCTOTO BEIIECTBA M €r0
COEJIMHEHUN.

[unk: mnonydeHue, ¢(UMYECKHE U XUMHUYECKHE
CBOWCTBA, MPHUMEHEHUE IPOCTOrO0 BEIIECTBA M €TI0
coeAuHeHU. AMQOTEpHBIE CBOWCTBA OKCHUIA U
TUPOKCHIA ITUHKA, THAPOKCOKOMILICKCHI IIMHKA.
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Koppo3us metamioB. CnocoObl  3allldTHI _ OT

Koppo3uu. [lpuMeHeHue MeTajioB B OBITY H
TEXHUKE.
Boruunciaenus

— pacy€Thl MacChl BEIIeCTBA WK 00bEMaA ra3oB

110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE MIIH
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB; pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) IPOAYKTOB PEaKIMH, €CIIU OJJHO U3

BCIICCTB UMCCT IIPUMCCH,;

— pacuéThl Macchl (00bEMA, KOJIMYECTBA
BEII[ECTBA) MIPOYKTA PEAKIIUH, €CIIU OJHO U3
BELLECTB JaHO B BUJIE PACTBOPA C ONPEIEIEHHOM
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA

IIpakTH4yeckue padoThI

No 7. Pemenue skcniepUMEHTAIbHBIX 3a7ad MO TEME
«MeTamipl TOOOYHBIX TTOATPYIIID.
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O0o001ene U cucremarusanus 1o teme: «OoOmme
cBoiictBa MetayyioB. OOImMEe CnocoObl MOTYYESHHS
meTaiioBy. Pabota ¢ rectamu B popmate EI'D

IIpakTueckue padoThl

Ne 3. Pemenue skcnepuMeHTaIbHbBIX 33134 110
Teme «MeTtauiby.

O06006menue u cucremaTu3anus no teme «MeTabl
no6ouHoi noarpynmns». Tect B popmare EI'D

O0o001IeHe ©  cUcTeMaTu3anusg 10 TEME
«MeTtamieny.

TectupoBanue\Pemenne 3agad B popmare EI'D

I'eneTnueckas CBs3b BCIICCTB

Brmmonnenne ynpaxxnenun no teme «l'enermueckas
CBS3b KJIACCOB HEOPraHMYECKHX COCIUHEHUIN»
TectupoBanue\Pemenune 3agau B popmare EI'D

0O0001IeHNE u CUCTEMATH3AIUA 10 TEMd

«Hewmeramnel. Meramis». Tect B popmate EI'D
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1 | KonrponbHas pabota 2 1o tem | Kontposnwshas padota 3 mo teme «Heopranmueckas 1
e XUMUS
«Heoprannueckast XuMusi»
AHanu3 KOHTPOJILHON PabOTHI. 1P
AHaJIU3 KOHTPOJIHLHOUM pabOTHI. 1P
Pa3nen 3. Xumus v :ku3Hb (44\8 1)
4+1)u . Tema 6. XuMus " :KM3Hb Tema 6. MeToabl NO3HAHMS B XUMHUH. (10+5)u

XuMud 4 )KU3Hb

Poiip xuMuu B 00ecrieYeHUN KOOI HYECKOH,

DHEPreTUYECKOM U TIUIIEBOM OE€30MacHOCTH,
pPa3BUTUU MEIUIMHBI.
METO/aX TMO3HAHUS BEIIECTB U XHMHUYECKUX
peaKuni.

Ilonsatue o HAaY4YHBIX
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XUMHSI HUIIA: OCHOBHBIE KOMIIOHEHTHI, ITHIIEBBIE

noOaBku. Poinp xuMum B 00eCHEUYEeHUH MHUIIEBON
6e3omacHoctu. Kocmernyeckne u mapdromepHbIe
cpeactBa. beitoBas xumusa. I[IpaBuna 6e3omacHOro
UCIIOIb30BaHUSI  CPEJICTB  OBITOBOW  XUMHH B
IIOBCEIHEBHOM KMU3HU.

XuMus B CTPOHUTEILCTBE. Baxueiimmue
CTpOUTEIbHBIE  MaTepuanbl  (LEeMEHT, OeTOH).
XUMHYECKOE 3arps3HECHUE OKPYIKAIOIIEH CPEIbI U €T0
IIOCJIEICTBUSI.

[IpencraBnenust 06 OOIIMX HAYYHBIX MPUHITUIIAX
MIPOMBIIILJICHHOTO MOJTYYEHUsI BaKHEHUIIINX
BEIIICCTB.

Hayunble mnpuHUMNBI OpraHu3alid XHUMHAYECKOTO
pon3BoJIicTBa. [IpOMBITIIIICHHBIE CTTIOCOOBI TTOJTYUYEHUS

BaXHEHIIINX BEIIECTB (HA MPUMEPE MPOU3BOCTBA
aMMHaKa, CEpHOM KHUCIIOTBI, METaHOJIA).
[IpoMbIIUIEHHBIE CIOCOOBI  TMOJMYYEHHUS] METAILIOB
U CIUIaBOB.
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[IpobGiema mepepabOTKU _OTXO0JIOB M TOOOYHBIX
OpoaykToB. Pomb  xumum B obecreueHuu
SHEPreTHYECKOU 0€30MaCHOCTH. Wo) 50500050001
«3ENEHON XUMUIN.

YenoBek B MHUpE BEIIECTB M MATEPHUAIIOB:
BaKHEHIINE CTPOUTENBbHBIC MaTepHaIsbl,
KOHCTPYKLMOHHBIE MaTEPHAJIbI, KPACKH, CTEKJIO,
KepaMHKa, MaTepuanbl JUId  DJIEKTPOHMKH,
HaHOMATEPHUAJIbl, OPTAaHUYECKUE U MUHEPAIIbHBIC
yaoOpeHus.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE

MaTcpHraibl, KPaCKH, CTCKJI0, KEpaMHKa.

Marepuanbl A 30eKTPOHUKH. HaHOTEXHOJIOTHN

Xumusi B CEIbCKOM  x03siicTBe.  OpraHuueckug

¥ MUHEpaAJIbHBIC yI0OPCHHUSI.
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1 | Xumus

npaBuiIa

KHN3HHU

HCIIOJIb30BaHUA

u 3A0POBLC YCJIOBCKA.

JCKAPCTBEHHBIX  IIPEIapaToB;
0e30macHoro HUCIIOJIb30BAHUA
npernapaToB OBITOBOH XMMHH B TIOBCCIHCBHOM

npaBuiia

[ToaroroBka k k\p B popmare EI'D (uacts 1) 1P
[ToaroroBka k k\p B popmare EI'D (uacts 2) 1P
1P | UtoroBasi koHTpoOJibHas paboTa Hroropast koHTpoibHas padota B hopmate EI'D 1P
HtoroBas koHTposibHast pabota B popmare EI'D 1P
AHanu3 UTOroBOM KOHTPOJIbHOM padOThI 1P

1 u B Hexe10, Bcero 35 4, us
HHUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea10, Becero 105 4,

u3 Hux 10 g

— pe3epBHOe BpeMs

YpoBeHb 00ydeHUS

[TpakTrueckue paboThI

KonTponbHbie paboThl

bazoBriit

3

3

YrinyOneHHbIN

8
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