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CuHXpPOHU3HPOBaHHAA padoyas nmporpaMmma
0a30BOro0 1 yrijay0JéHHOT0 U3y4YeHHs npeaMera « XuMus»

(10-11 kmaccni)

HNOACHUTEJIBHASA 3AIIUCKA
CunxpoHu3upoBaHHas padoyas mporpaMma 0a30BOro U yriyOoJIEHHOTO U3YYEHUS
npenmera «Xumus» B 10-11 kimaccax pazpabotana Ha ocHoBe PabGounx mporpamm
cpenHero oomero oopazoBaHus 1Mo XUMuUK (0a30BbIN YPOBEHbB, YTIyOIEHHBIHI
YPOBEHB), OOOPCHHBIX pelIcHHEM (peepaibHOrO YaeOHO-METOAMYECKOTO
o0bennHeHus 1o od1eMy oopazoBanuto ot 29.02.2022r., mpotokod 7/22,
COCTaBJICHHBIX Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOoBaHMii K pe3yapTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeILHON MTPOrpaMMbl CPEHET0 00IIEro 00pa3oBaHus,
MpeCcTaBIeHHbIX B DenepaabHOM rocy1IapcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
cpeanero obmiero oopasoBanus, (yTBepKIEH MprKa3oM MUHHCTEPCTBA 00pa30BaHMUSI
n Hayku Poccutickoit @enepanuu ot 17 mas 2012 . Ne 413, ¢ usmenenusimu ot 12
aBrycra 2022 r.), ¢ yuérom «KoHIenmuu npernogaBaHus y4eOHOTO MpeaMeTa
«Xumust» B o0OpazoBaTebHbIX opranuzanusax Poccutickoit denepanuu,
peanu3yroIMX OCHOBHBIE 0011Ie00pa3oBaTeIbHbIC MPOTPaMMBbD) (YTBEPKICHA
Pemennem Kommernn Munnpocsemenust Poccun, nporokos ot 03.12.2019r. Ne TIK-
4BH) u peaepanbHOil paboueii mporpammbl Bociutanusi. OCHOBY MOAXOA0B K
pa3paboTKe MOJIETFHON CHHXPOHU3UPOBAHHOM paboueli mporpaMmbl 0a30BOTO U
yrayOnéHHoro uzydeHus npeamera «Xumus» B 10-11 knaccax, k onpeneaeHuo
oO1elt ctpareruu oOy4eHws, BOCIIUTAHMS M PA3BUTHUSI 00YJAIOIITNXCSI CPEICTBAMU
y4eOHOro npeaMeTa « XuMHUs» Ha 0a30BOM YPOBHE COCTABUIIM KOHIIENTYaJIbHbIE
nonoxenuss PI'OC COO o B3auM0O0OYCIOBICHHOCTH 1I€JICH, COJIepKaHUS,
Pe3yNbTaTOB 00yUEHUS U TPEOOBAHMM K YPOBHIO MOATOTOBKU BBHIITYCKHHUKOB.

N3yuenue npenmera, peasiuzyemMoe B yCIoBUsIX JudPepeHInpOBaHHOTO,
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poUILHOTO 00yUYEHHS, MPU3BAHO 00ECIICUUTh 00IIe00pa30BaATEIbHYIO

1 00IIEKYIBTYPHYIO TTOATOTOBKY BBIITYCKHUKOB IITKOJIBI, HEOOXOIUMYIO IS
aJIanTalyy uX K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU B COIIMYME, a TAaKXKe JJIs
MIPOJIOJDKEHUS 00YUYEHUS B CPEHUX CIICIIHMATBHBIX U BBICIITUX YICOHBIX

opraHu3anusx, B KOTOPBIX XUMUS ABJIACTCA OI[HOﬁ N3 IPUOPUTCTHBIX JUCIHUILIINH.

B cooTBeTCTBHMM C MaHHBIMHU TIOJOKCHHUSIMH MOJIEIbHAS CHUHXPOHU3HPOBAHHAS
pabodas mporpamMma cpeaHero oOmiero o0Opa3oBaHUS (6a30BBIli  YPOBEHb):
yCTaHABIMBAET  00s3aTeNibHOE  (MHBApUAHTHOE)  MPEIAMETHOE  COJEp KaHHe,
ompenenseT KOJUYCCTBEHHBIC W KAaYCCTBEHHBIC €ro XapaKTEPHUCTUKH Ha KaXIOM
JTame W3y4YeHUs TMpeaMeTra, MpeaycMaTpUBaeT MPUHIUIBI CTPYKTYPUPOBAHMUS
coJiep KaHUs M PACTIPEICIICHHS €T0 0 KjlaccaM, OCHOBHBIM pa3jieiaM B TeMaM Kypca;
naéT TPUMEPHOE paclpesielieHue Y4eOHBIX YacoB IO TEMAaTUYECKUM paszferam,
PEKOMEHIyeT PUMEPHYIO TIOCIEOBATEIbHOCTh U3YUYCHHS OT/ACIBbHBIX TEM Kypca C
y96TOM MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO
mmpoIiecca, BO3PAaCTHBIX  ocoOeHHocTer  ywammxcs 10-11  kmaccoB;  maér
METOAMYCCKYI0 HHTEPIPETAlMIO IeJied W3ydeHHWs TpeaMeTa Ha  YPOBHE:
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeAaHero olmero oOpa3oBaHuUs,
coJiepKaTeIbHOW XapaKTePUCTUKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHOM MPOrpaMMbl CpeAHEro oOmiero oOpa3oBaHUs (JIUYHOCTHBIX,
METaIpeMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHLHOM
JESTETPHOCTH YUCHUKA 10 OCBOSHUIO CcOjepkaHus mpenmera. [1o Bcem Ha3BaHHBIM
MO3UIMSIM B TMporpamMme COOJI0JieHa MPeeMCTBEHHOCTh ¢ Pabouei mporpammoit
OCHOBHOTO 0011ero o0pa3oBanus 1Mo xuMuu (st 8—9 ki1accoB 00pa30BaTENIbHBIX

opraHu3alnii, 6a30BbIil YPOBEHB).



MognenbHas ~ CHHXpOHM3MpOBaHHasi  pabodass  IporpaMMa  HMMeEeT  IIelib
CUHXPOHU3HPOBATh COJEP)KAHHE Y4YEOHOro mpeaMeTa il H3YyYEeHHs IpeIMeTa
«Xumus» B 10-11 knaccax B paMKax MyJbTHIPOGUIBHOIO y4EOHOIO IUIaHa.

Lemn m 3amaum y4eOHOTrOo mpeamera «XHUMHS» B COOTBETCTBYIOIIEM pa3felie
MPOrpaMMBbI MPEACTABICHBI COBMECTHO, KaK JUIg 0a30BOT0, mak u 01 yenyO1éHH020
yposHeii.

B pasnene Ilnmanupyembie pe3ynbTaThl OCBOCHHS YYEOHOTO mpenMera «XHMHsD
CUHXPOHHU3ALMs MIpe/ICTaBIeHa B BUJE JIOMOJHEHUsI K 0a30BOMY YpPOBHIO, 3 UMEHHO,
[IpenMeTHbIe pe3yabTaThl, TOCTUraeMble OOyYalOIMMUCS Ha YriayOJIEHHOM YpOBHE
M3yUCHHS XUMHH, BBIICTICHBI KYPCUBOM .

B pasnenax CopnepkaHue marepuana U TeMaTHyeckoe IUIAaHHPOBAHUE HMEETCS

s ~ 2
BBIACJICHHBIM MaTCpuall, UMCIOIKWN HNOAYCPKHMBAHHMC KaK Ha 6a3OBOM, TaK W Ha

yIayONE€HHOM YPOBHSX, KOTOPBIA HM3Yy4aeTCs B O3HAKOMHUTEIBHOM IUIAaHE W HE
BKJIIOYAETCS B COCTaB MPEAMETHBIX pe3ynbTaToB ocBoeHust OOIT COO.

B pasgene TemaTudeckoe IJIaHUPOBAHWE TPHUHITUI CHHXPOHU3AIMHM IPOSIBICH
CJIEYIONUM 00pa3oM: 4achl HENENbHON HArpy3ku s yriayOn€HHOTro W 0a30BOrO
YPOBHEH yKa3aHbl TAKMM 00pa3oM, 4TO OJHA TeMa (OIMH Yac B HENENI0) eIMHA JIJIs
JIBYX YpOBHEH, a OCTaJbHBIC JBa Yaca W TEMbl HEICITHLHON HArpy3Ku IS
yrayONE€HHOTO YPOBHS yKa3aHbl B CTPOKAX HIKE M TOJBKO JIJISl TOTO ypoBHA. YacTh
PE3EpBHBIX YAaCOB TIO3BOJIMJIA BCTPOUTH HEOOXOAMMOE KOJMYECTBO YACOB B TE€Max
M3YYEeHUS, a TAKKE OPTaHU30BaTh U TEMATUUECKOE MOBTOPEHHE KaK Ha 0a30BOM, TaK
Y Ha yrIIyOJIEHHOM YPOBHSIX, M UTOTOBOE TTOBTOpeHue; B rpadax «KommuuecTBo yacos

yKa3aHbl TaK)Ke T€ Yachl, KOTOPBIC B3STHI U3 pe3epBa (yka3zaH CUMBOI «Py).

'Kypcusom B TekcTe nporpammbl B pasgenax « Lienu v 3agaumn», «MpegmeTHbie pe3y/bTaTbl» BblgeNeHbl
3/1IEMEHTbI, KOTOPble NpeAcTaBAeHbl AN U3yYeHna Ha yraybnéHHOM ypoBHe.

2 v
NoayepkuBaHue nmeet maTepknan, KOTopbin N3dy4yaeTCA B O3HAKOMUTENIbHOM MNJIaHE U HE BK/IKOYAETCA B

CcOCTaB NpeaMeTHbIX pe3ynbTtaTtoB ocBoeHma OOI COO.
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IIpu  QopmupoBanuun Temaruyeckoro IUIAHUPOBAHUS MPELyCMaTPUBAIOCh
pacrnpeelieHue 4acoB BHYTPM TEM M MEXAY TeMaMH C LEIbI0 00ECIECUYEeHHUs
HEJEIbHOW Harpy3Ku sl OOydYaroIMXcCs, M3Y4arollMX XHMHUIO Ha YriayOnEHHOM
ypoBHe. llepepacnpenerneHue 4acoB MeXAYy HEKOTOPBIMM TEMAMHM I103BOJIHIIO
COXPAaHUTh TEeMAaTHUYECKUN Y4eOHBIN 00BbEM MaTepuasna, MCIOJB30BaHUE PE3EPBHBIX
4acoB TaKKe O0ecneumsio HaJinyue ydyeOHbIX YacoB Ha 0000IIEeHHE, HUTOroBOE
IIOBTOPEHHE M KOHTPOJIb yd4eOHOro marepuana. Takum o0pa3oM, CHHXPOHU3ALUs
TEMaTUYECKOI0 IJIAHUPOBAaHUS 6a30BOr0 U YIIIyOJEHHOTO YPOBHEHW U3yUEHUS! XUMUU
MOJIHOCTBIO COXpaHMJIa COAepKATENbHbIN aciekT mporpaMmMel KypcoB 10-11 kmaccos
IUTSL MyJIbTUITPO(HIIBHOTO Y4eOHOTO IIJ1aHa.

JlaHHast mporpaMMa SIBJISIETCSl OPUEHTUPOM JJIsE COCTABIIEHUSI pabOUYMX IMpOrpam,
aBTOPbl KOTOPBIX MOTYT MPEIJIOKUTh CBOM MOAXOJ K CTPYKTYpPUPOBAaHUIO U
IIOCJIEOBATEILHOCTH M3Yy4YEHHs Y4eOHOro MaTepuana, a TakKe CBOE BUACHHE
OTHOCHUTEJILHO BO3MOKHOCTH BbIOOpa BapHaTHBHON COCTaBISIOUICH coaep:KaHus
MpeaAMeTa JTOMOJHUTENBHO K 0053aTe/IbHON (MHBApUAHTHOM) YaCTH €ro COACpKaHUs
B paMKax pe3epBHbIX YacoB. Pe3epB yuyeOHOro BpeMEHU PEKOMEHIYeTCs ISl
peaJiu3allid  aBTOPCKUX IOAXOJOB K HCIOJIB30BAHHUIO Pa3zHOOOpasHbIX (opM

OpraHM3alMK yueOHOro Mpouecca.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUA»

XuMu4eckoe 00pa3oBaHUE, TMOJy4aeMOe BBITYCKHUKAMHU CpPEAHEH IIKOJIBI,
SIBJISIETCS. HEOTHEMJIEMOM 4acThi0 MX 00pa3oBaHHOCTH. OHO CIYXKHUT 3aBEPIIAIOIIIM
ATAliOM peaju3aliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
IIEHHOCTEH, NPUCYIIUX IEJOCTHOM CHCTEeME XHUMHUYECKOro oOpa3oBaHUs. OTH
IICHHOCTH KacaloTCs MO3HAHUS 3aKOHOB IIPUPOJIBI, (POPMHUPOBAHUS MUPOBO33PECHUS U
oO1elt KyJIbTyphl YelIOBEeKa, a TaKKe IKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO U TPUPOJHOU cpeae. Peanmmsyercs xumuueckoe oOpazoBaHUE
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yUYaIlMXCsl CPEAHEN IIKOJIBI CPEeICTBAMU YYeOHOT0 MpeaMeTa « XUuMHUs, COIepKaAHUE
U TIOCTPOCHHE KOTOPOTO OIMpEAENieHbl B MPOrpaMMe C YYETOM crleunupuKd HayKH
XUMUH, €€ 3HaUCHUs B MO3HAHUM MPUPOJBI U B MaTepUAIbHOM KU3HHU OOIIECTBA, a
TaKKe C y4€TOM OOIIMX LEJed W IMPUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpeaHero ooOmiero oOpaszoBanmsi B Poccuiickoit ®deneparum.
Tak, wHanmpumep, npu GOPMUPOBAHUHU COJEPKAHUSA TpeAMeTa «XUMHS» YUTCHBI
CJIETYIOIINE MOJIOKEHHS O CreU(UKE U 3HAUCHUU HAYKH XUMUU:

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK HIpaeT 0coOyro pojib B
COBPEMEHHOM IUBUIIM3AIIMHU, B CO3/IaHUA HOBOM 0a3bl MaTepuaibHOM KyJIbTypbl. OHa
BHOCUT CBOWM BKJIaJ B ()OPMHPOBAHHE PALMOHAIBHOTO HAY4YHOIO MBIILJICHUS, B
CO3/IaHHE€ LEJIOCTHOIO MPEACTaBICHUS 00 OKpYXKaloIeM MHpE Kak O €IUHCTBE
NPUPOABl M YEJIOBEKa, KOTOpoe (POPMHUPYETCS B XMMHUHM HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOT'O0 COCTaBa OKPYKAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBSI3ZH MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

CoBpeMeHHass XUMHUS KakK Hayka Cco3uJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTWI HaIlpaBieHa Ha PEIICHHE II00aTbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTUS
YEJIOBEUECTBA —  CBIPHEBOM, DJHEPreTUYECKOM, MHUIIEBOM, 3KOJOTHYECKOU
0e30macHOCTM M OXpaHbl 370pOBbA. Te€CHO B3aUMOJECHCTBYS C€ JPYyTrUMU
€CTECTBEHHbIMU HayKaMH, XUMUS CTajla HEOThEMIIEMON YaCThI0O MUPOBOM KYJIBTYPHI,
HE0OXOJAMMBIM YCIIOBUEM YCIIEUTHOTO TPYAA U KU3HU KaXKI0T0 WieHa 00IIecTBa.

B cootBerctBuM ¢ oOmumu nensmu u npuHnunamu COO copepkaHue npeamera
«Xumus» (10-11 xmaccsl, 0a30Bblid  YpOBeHb M3Y4Y€HHMs]) OPHEHTUPOBAHO
MPEUMYILIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY 00y4aroIIuXcsi, HEOOXOIUMYIO
UM 17 BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIHEITHOTO BKJIIOYCHHS B
KU3Hb COIIMYMA, MPOJOJIKEHUSI 00pa30BaHUs B PAa3IMUHBIX 00JaCTIX, HE CBS3aHHBIX
HETOCPEACTBEHHO C XUMUEM.

Cocrapnsomumu — nipeamMera  «XUMHUS»  SBISIOTCS  0a30BbIe  KypChl  —

«OpF&HH‘IﬁCKaH XUMUSI» H ((O6IH8,}I N HEOpraHnydcckas XuMua», OCHOBHBLIM
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KOMITOHEHTOM COJIEpXaHHUsI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOI HayKH: CHUCTEMa
3HAHUU MO HEOPTraHWYECKOW XMMUHU (C BKIIOUCHUEM 3HAHUW U3 OOIIEH XUMUH) U
opranudeckoil xumuu. dopmMupoBaHHe AAaHHOW CUCTEMbl 3HAHUN MPU HU3yUYEHUU
npeaMeTa 00ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0O MHOTO00Opa3usl BEIIECTB
Ha OCHOBE OOIIMX TMOHSITUH, 3aKOHOB W Teopuil xumuu. CTpyKTypa coaepKaHus
KypcoB — «Opranuueckas xumusi» U «OOmass W HeEOpraHuyeckas XHUMHs
chopMupoBaHa B MpoOTpaMMe IO XHMHH Ha OCHOBE CHCTEMHOTO TOIXO0/Ia K
M3Y4YEHUIO Y4eOHOro Marepuasia M OOyCJIOBIIEHa HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTUEM 3HAHUW Ha OMNPEACIEHHBIX TEOPETUYECKUX YpoBHAX. B  Kypce
OpraHUYECKON XMMHUHU BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUUYECKON TEOpUH
CTPOCHHUSI OPraHMYECKUX COCAUHEHUM, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX H
AJIEKTPOHHBIX MPEICTABICHUNA O CTpOeHUHU BeliecTB. CBeneHusi 00 HU3y4aeMbIX B
Kypce BeIeCTBAaX JAlOTCS B Pa3BUTHUM — OT YIJIEBOJAOPOJOB JO CJIOXKHBIX
OMOJIOTUYECKH aKTUBHBIX COEAMHEHUN. B Kypce opraHmueckoi XMMHH IMOJTy4aroT
pa3ButHe Cc(OOPMUpPOBAHHBIE HA YPOBHE OCHOBHOTO o0OIIero o0Opa3oBaHUs
MEepBOHAYAJIbHBIEC TPEJCTABICHUS O XUMHYECKOM CBSI3M, KJIACCHU(UKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOM
peaKkIuu.

B npenmMere «Xumus» 6a30BOro ypoBHS pacCMaTpUBACTCS M3YYCHHBIA HA YPOBHE
OCHOBHOTO 00111er0o 00pa3oBaHUs TEOPETUUYECKUN MaTepuad U (PaKTOJOTHUECKUE
CBEJICHUS O BEIIECTBAX M XMMUYECKOM peakimu. Tak, B 4aCTHOCTH, B Kypce «Oomas
Y HEOpTraHWYEeCKasi XUMHUs 00yUYaroIIMMCs TTPEI0CTaBIISAETCS BO3MOXXHOCTh OCO3HATH
3Ha4YCHUE TEePUOAUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JOTHUUECKUX
MO3UIINNA, TIIy0)Xe TOHITh UCTOPUYECKOE M3MEHEHHE (DYHKIMA 3TOrO 3aKOHA — OT
obo0maromnie 10 OOBSCHSIONIEH W MPOrHO3upyromie. Eaunas cuctema 3HaHUM O
BOKHEHIIIMX BEIIECTBAX, UX COCTABE, CTPOSHUM, CBOMCTBAX M MPUMEHEHHUH, a TAKXKE
0 XHMHUYECKHX pEaKIHUAX, HUX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS

nononHsAeTcss B Kypcax 10 m 11 kimaccoB aneMeHTaMH COJECpKaHUsS, UMEIOIUMHU
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KyJbTYPOJIOTUUECKMI W TMPUKIAJHON XapakTep. OTU 3HAHUA CIOCOOCTBYIOT
MOHMMAHUIO B3aUMOCBSI3M XHMUU C JIPYTUMH HayKamH, PacKpbhIBalOT €€ poiib B
MO3HABATENLHOM M  MPaKTUYECKOM JIESITEIbHOCTH YEeNOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKCHHSI K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX
MPWIOKEHUH XWMHUH, TIOMOTAIOT BBIMYCKHUKY OPHMEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIIUBATD
uHPOpMAILlMIO U  TOPUMEHATh €€ Uid  TONOJHEHWs]  3HaHWM, pelieHus
MHTEJJIEKTYaJIbHBIX U 3KCIEPUMEHTAIbHBIX UCCIIE0BaTENbCKUX 3a1ad. Coneprxanue
y4eOHOTO TpeaMeTa «XUMHs» JIaHHOTO YPOBHS HM3YyYEHHs] OPHUEHTHUPOBAHO Ha
dbopMupoBaHne y OOydYalOMIUXCS MHPOBO33PEHUECKONH OCHOBBI I TTOHMMaHUS
¢unocopckux wuaei, TakUX Kak: MaTepuaIbHOE €JIMHCTBO HEOPraHUYECKOro U
OpPraHUYECKOTO MHUpPA, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, TTO3HABAEMOCTh MPUPOTHBIX SBICHUHN MyTEM IKCIIEPUMEHTA U PEIICHUs
MPOTUBOPEUYUI MEXIYy HOBBIMH (haKTaMH M TEOPETUYECKUMH TPEIINOCHITKAMH,
OCO3HAaHWE POJIM XUMHUH B PEUICHUH HKOJIOTUYECKUX MPOOJieM, a Takxke MmpodseM
cOepeXeHUsT IHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/aHUS HOBBIX TEXHOJOTHH U
MaTEepUaoB.

B nnane pemieHust 3a1a4 BOCIUTAHUSA, Pa3BUTHS U COIMATM3AINHA O0YyYarOIINXCs
IOPUHATBIE TPOrpaMMOl MO XUMHHM TOJAXOAbl K OINPENEICHUI0 COJEp)KaHus U
MOCTPOCHUS TpelMeTa MpeaycMaTpuBaloT (HOpMHUpPOBaHHE Yy  OOy4arouuxcs
YHHUBEPCATIbHBIX YUE€OHBIX NEHCTBHUM, UMEIOMMX 0a30BO€ 3HAYCHHE JJIS Pa3IUUHbIX
BUJIOB JIEATETLHOCTH: pEIICHUs TpoOJieM, TOWCKa, aHamm3a U 00paboTKu
uHpopmManuu, HEOOXOAMMBIX [JIsi MNPUOOpPETEHUs OIbITa MNPAKTUYECKOH U
HCCIIEIOBATENIbCKOM IEITETbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUHU.

XVMHSI Ha YPOBHE YIJIyOJEHHOT0 M3YYeHHUsI 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAy4YHOro 00pa3zoBanus ywamuxcs 10-11 «maccoB. UM3yuenue
npeaMeTa, peaquzyeMoe B  YCIOBHSIX JTU(PEpeHIIMPOBAHHOTO, TPO(YHIBHOTO

o0yueHus, MTpPU3BAaHO OO0ECMEeUUTh OO0IIE00PA30BATEIBHYIO U OOIICKYJIbTYPHYIO
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MOJATOTOBKY BBITYCKHHKOB IIIKOJIbI, HEOOXOJMMYIO [IJIsl aJanTalid HX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU B COIMYME, a TaKXKe JJI MPOJIOKEHUS 00YUEHUS B
OopraHu3alusaXx MpodecCHOHAIBPHOTO O00pa30BaHMs, B KOTOPBIX XUMHS SIBJISCTCS
OJIHOW W3 MPUOPUTETHBIX JUCHMUIUIMH. B mnporpamMMe 1Mo XUMHUM Ha3HAYCHHE
npeaMeTa «XuUMHUS» TOJydaeT MOAPOOHYI0 HHTEPNPETAII0 B COOTBETCTBHU C
ocHoBonoJyiarapoiumu - nosiokenusiMu - ®I'OC COO o B3auMOOOYCIOBICHHOCTH
LeNel, coliepKaHusi, pe3yJbTaToB 00ydYeHUs: U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIMYCKHUKOB. (CBUJIETEILCTBOM TOMY SIBJIIOTCS  CJCAYIOIIME BBIMOJHSIECMbBIC
MIPOTPAMMOM 1O XUMUM (PYHKIIHH:

MH(POPMAITMOHHO-METOAMYECKAs, Pean3alus KOTOpol oOecrneunBaeT MoJydeHue
MIPEJICTABIICHHUS O LIEJSAX, COAEP KaHUH, OOIEeH cTpaTrerud o0ydeHHUs, BOCIIUTAHHUS U
pa3BUTHS 00YyYaIOIMXCS CPEACTBAMHU MIPEAMETA, U3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

OpraHu3allMOHHO-TUIAHUPYIOIAsl, KOTOpas NpeAyCMaTpUBaET OIpE/ICIICHUE:

MPUHIIUIOB CTPYKTYPUPOBAHUSI U TMOCIEI0BATEIBHOCTH M3Y4YEHUS Y4eOHOTO
MaTepuasa, KOJIMYeCTBEHHBIX U KaUECTBEHHBIX €r0 XapaKTePUCTHK;

MOAXO0J0B K (hOPMHUPOBAHUIO COJIEPKATETLHOM OCHOBBI KOHTPOJISI M OLICHKU
00pa3oBaTEIbHBIX JIOCTMXKEHUM OOYydYarolIuxcsi B paMKax HMTOTOBOM aTTeCTallud B
(dhopMe eTMHOT0 rOCyIapCTBEHHOTO dK3aMeHa 110 XUMHH.

[Tporpamma a1t yriiyOJa€HHOTO U3YUYEHUST XUMUU:

yCTaHaBIMBAaeT WHBAPUAHTHOE TMIPEAMETHOE COJEpKaHue, 00s3aTeIbHOe s
M3Y4eHUsI B paMKax OTICJIBHBIX MpoQuiIei, mpeaycMaTpUBaeT paclpeneicHue u
CTPYKTYpPHUPOBAHHUE €T0 IO KJaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSIM/pa3iesiaM
Kypca;

TaéT TpUMEpPHOE pacrpeselieHue ydyeOHOro BpPEMEHH, PEKOMEHIAYEeMOTro s
M3YUYCHHUS OTJICIIbHBIX TEM;

MpeaiaracT MPUMEPHYIO MOCJIEeI0BATeILHOCTh U3YUYCHHS YU4eOHOTO MaTepuala ¢

y4€TOM JIOTUKU MMOCTPOEHHUS Kypca, BHYTPUNIPEAMETHBIX U MEKIPEIMETHBIX CBSI3EH;
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NAET METOAMYECKYIO HMHTEPIPETALMIO LEJIEH W 3aJad HM3y4YeHHUs MpeaMeTa Ha
YIIyOJEHHOM YpOBHE C YY4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHETO
oOmero  oOpa3oBaHMs,  COACPKATEIBHOM  XApAKTEPUCTUKU  IUIAHUPYEMBIX
pe3yIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOM MPOTpamMMbl CPETHETO OOIIEro
0o0pa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, NPEIMETHBIX), & TAKXKE C YYETOM
OCHOBHBIX BHUJIOB y4€OHO-TI0O3HABATENbHBIX JEUCTBUI 00y4aronIerocs 1mo OCBOEHUIO
coJiep KaHus IpeIMETa.

IIo BceM MO3HULMAM B IPOrpaMMe M0 XMMHUU IPETYCMOTPEHA ITPEEMCTBEHHOCTD C
oOyuyeHHEeM XMMHUU Ha YpPOBHE OCHOBHOro ooOmiero oOpazoBanus. IIporpamma mo
XUMHUHU CIYXUT OPHUEHTHPOM Ul COCTaBJICHHS aBTOPCKUX padO4YMX MporpaMm. 3a
npeje’aamMu YCTaHOBJIEHHOW MPOTrpaMMOM MO XUMHUM 0053aTeIbHON (MHBApUAaHTHOM)
COCTABJISIIOLIEH CO/EpX aHUsl YU4EOHOro mpeaMera « XUMHsD OCTaE€Tcs BO3MOXHOCTb
BBIOOpAa €ro BapUaTUBHOM COCTaBIAIONICH, KOTOpass [OJDKHA ONpPENeNsiThCS B
COOTBETCTBUHM C HAIlPaBICHUEM KOHKpPETHOro mnpoduis oOyueHus. ABTopaMu
paboyux MpPOrpaMM MOKET ObITh MPENJIOKEH HMHOW MOAXOJ K CTPYKTYPHPOBAHUIO
yueOHOro MarepHalia U MocjaeI0BaTEIbHOCTH €r0 U3Y4YeHHs], CBOE BUICHHUE MyTEeH U
coco00B (OPMUPOBAHUSI CUCTEMBI IPEIMETHBIX 3HAHUI, YMEHUN U BUJIOB YUEOHOMU
NEeSTENBHOCTH, a TAK)KE CUCTEMBI CITIOCOOOB U METOAMYECKUX MTPUEMOB MO Pa3BUTHUIO
¥ BOCITUTAHUIO 00YYaIOIUXCsl.

B cooTtBercTBHM ¢ KoHUENTyanbHbIMU MOJOKEHUIMU PI'OC COO o0 HazHaueHUH
MpPEeAMETOB 0a30BOTO U YriayOJaEHHOTO YpoBHEH B cucteMe auddepeHIImpoBaHHOTO
oOyueHusi Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs XUMHUS Ha YpOBHE
yIIyONEHHOTO W3Y4YEHHUs HaNpaBlieH Ha pealu3aldi0 MPEeMCTBEHHOCTH C
MOCJIECAYIOLIUM 3TArlOM TMOJIYYEHHUs] XUMUYECKOT0 00pa3oBaHMs B paMKax M3y4eHUs
CHEIUAaTbHBIX E€CTECTBEHHO-HAYYHBIX W XHMHMUYECKMX JUCIHUIUIMH B By3aX U
OpraHu3alMsIX CpeaHero npodeccuoHaabHOro 0opasoBaHus. B 3Toil cBA3M U3yueHue
npeaMeTa  «XHMHsSD) OPHUEHTHPOBAHO IPEMMYIIECTBEHHO HAa pacUIMpEHHE U

yrayOJeHue TEOpPeTHYEeCKOM M MPaKTUYECKOW MOJATOTOBKM  00ydYaroumuxcs,
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BBIOpABIIMX OMpeAeNEHHbIN Npoduib OOydeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCIEAYIOIETO  MOMYYeHHs] XMMHYECKOro OoOpa3oBaHMs B OpraHM3aIlMsIX
npodeccronansHoro obpazoBanusa. B cBere TpeboBanuit PIOC COO «
IJIAHUPYEMBIM pe3yJbTaTaM OCBOCHHSI OCHOBHOW 0Opa30BaTENbHONW MPOTPAMMBI
cpemHero ooOmero oOpa3oBaHUS HM3YYCHHE IMpeAMETa «XHUMHUS» OPHUEHTHPOBAHO
TaK)Ke Ha peIlIeHUE 3a/1a4 BOCIUTAHUSA M COLIUAIBLHOTO Pa3BUTHs OOyYaIOMIMXCS, HA
dbopMHUpOBaHNE y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUN, YMEHUN palioOHATN3aIluN
yueOHOTO Tpyla ©  OOOOIIEHHBIX  CHOCOOOB  JCSATEIBHOCTH, HMMEIOUIUX
MEKIUCLUTUITMHAPHBIN, HAAPEIMETHBIA XapaKkTep.

XUMHUST Ha YpPOBHE YTIYOJIEHHOTO H3YUYEHMS BKJIIOYAET YTIYOJEHHBIE KYpPChl —
«Oprannyeckas xumusi» 1 «O01as u Heopranudeckas xumus». [Ipu onpenenenuu
MOAXO0JI0OB K OTOOpY M CTPYKTYpPHOM OpraHu3aiiu COJACp>KaHHus ITHUX KypcOB B
MporpaMMe Mo XUMHUHU 3a OCHOBY IpHUHATHI nosioxkeHuss GI'OC COO o paznuumsax
0a30BOTO0 U YIIIYOJIEHHOTO YPOBHEH HU3ydeHHUsI MPEMETA.

OcHoBY coxaepkanusi KypcoB «Opranudeckas xumusi» u  «OOmass u
HEOPTaHUYECKasi XUMHUSD» COCTABISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW U YMEHUH,
OTHOCSIIMXCS K 0a30BOMY YpOBHIO M3y4YE€HHUs NpeaMeTa. JTa CHUCTeMa 3HAHUU
MOJIy4aeT OMNpeAeNEHHOE TEOPETUYECKOE JOMOJHEHUE, MO3BOJISIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OoJbluii 00BEM  (akTonormuyeckoro marepuana. Ha
yrayONnEéHHOM  ypOBHE  HM3Yy4YeHUsI  IpeaMera  oOecriedeHa  BO3MOKHOCTh
3HAYUTETFHOTO YBEIWYEHUSI 00hEMA 3HAHUN O XUMHUYECKUX DJIEMEHTaX U CBOMCTBAX
WX COCIMHEHUU Ha OCHOBE PACIIMPEHUS U yriayOJeHUs MPEACTAaBICHUA O CTPOCHUU
BEIIIECTBA, XUMHUUYECKOW CBSI3M M 3aKOHOMEPHOCTSX TMPOTEKAaHMsS pEaKIlui,
paccMaTpUBAaE€MbIX C TOYKM 3pEHUS XUMHUYECKOW KHUHETHUKA M TEPMOJUHAMHKHU.
N3yuenne mnepuoandeckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMHUUYECKUX
AJIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX MPEICTABICHUSAX O
CTpOEHUHU aToMa. XUMHUYECKasi CBSI3b OOBACHSICTCS C TOYKU 3PEHUS dHEPTETUUECKHUX

U3MEHEHU mpu e€ o00pa3oBaHUU U pa3pyLICHUH, a TaKKe C TOYKH 3pEHHUs
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MexaHu3MoB €€ oOpa3zoBaHus. VI3ydeHwe THUIOB peakuuid  JOMOJHSAETCA
(dhopMHUpPOBaHUEM TIPEICTABICHUN 00 AJIEKTPOXUMUUYECKHUX MPOIIECCaxX M AIEKTPOTIU3E
pacIlIaBOB M PaCTBOPOB BEIIECTB. B Kypce OpraHM4ecKoi XMMUU MPU PACCMOTPEHUN
PEaKIMOHHON CIIOCOOHOCTH COSAMHEHUN YIENnsIeTcs 0coboe BHUMaHUE BOmpocam 00
ANEKTPOHHBIX A (PeKTax, 0 B3aUMHOM BJIIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaxX
peakuuii. Ocoboe 3HAaYeHHWE HUMEET TO, 4YTO Ha COJEpPKaHHE KYpCOB XHUMHH
yIrayONnE€HHOTO YPOBHS M3YYEHUS ISl KJIACCOB OMpenenEHHOro nmpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpPY M XapakTep JOMOJHEHHM K OOIIel cucTemMe MpeaMeTHBIX
3HAHWI) OKa3bIBAIOT BIMSHUE CMEXHBbIC TIpeaMeThl. Tak, HanpuMmep, B COAep>KaHUU
MpeaAMeTa I KJIACCOB XUMHKO-(PU3NYECKOro mpoduis OOoJblIOe 3HaYeHUue OynyT
MMETb 3JIEMEHTHI Y4eOHOTro MaTepuaa no oouiei xumuu. [Ipu nzydenun npeamera B
JAHHOM ClIy4ae akLeHT OyAeT c/eslaH Ha OOIIHOCTh METOJOB MO3HaHHUs, OOIIHOCTh
3aKOHOB U TEOpUA B XHUMUU U B (U3UKE: aATOMHO-MOJICKYJISIpHAs TEOpus
(MonekymsipHas Teopusi B (PU3UKE), 3aKOHbI COXPAHEHUS MAacChl M DHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, DJIEKTPOJIN3a, MPEACTaBICHUS O CTPOSCHUU BEIIECTB M jApyroe. B
CoJIepKaHUM TIpeAMeTa JJI KJIACCOB XMMHUKO-OMOJIOTUYECKOro Npoduiis OONbIIHii
yACNbHBIN Bec OyJeT UMETh OpraHuveckasi XxuMmus. B aToMm ciiydae npeaocTaBiseTcs
BO3MOXXHOCTB /I 00Jiee 00CTOATEIBHOTO PACCMOTPEHHSI XUMUYECKONU OpTraHU3aliu
KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K NMIPUMEPY, TaKue
CTPYKTYpPHBIE€ KOMIOHEHTHI, KaK JIMMHUJIbI, OCJIKH, YTIEBOIbI, HYKJICMHOBBIE KUCIIOTHI
n apyrue. [Ipu 3TOM 3HaHHS O COCTaBE€ M CBOMCTBAaX NPEACTABUTENIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEHIECTB CIYKaT OCHOBOM MJi1 U3YYEHHUS] CYIIHOCTH
mporeccoB (POTOCHUHTE3a, AbIXaHUs, TUIICBAPEHUSI.

B nmane ¢dopmupoBaHHsT OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS
0OIlIeHaYyYHBIX METOJIOB MO3HAHUS W OMbITA MPAKTUYECKOTO MPUMEHEHHS HayUHbBIX
3HAHUW W3Yy4YEHUE TMpeaMeTa «XUMHS» Ha YIIyOoJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBSI3IX C Y4YeOHBIMH TIPEAMETaMH, BXOIAIIMMHU B COCTaB

MPECAMCTHBIX obOnacrei ((ECTCCTBCHHOHay‘IHLIe MpEeaAMCTED, «Marematuka wu
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uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3ydernn yueOHOro nmpeameTa « XuMUs) Ha yriyOJEHHOM YPOBHE TakkKe, KaK
Ha YpPOBHE OCHOBHOTO M CpejaHero ooimero oOpa3zoBaHus (Ha 0a30BOM YypOBHE),
3a/lauell MEepPBOCTENIEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB HAYKH
XUMHUHU KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOU NEATEeITLHOCTH
YeJIoBeKa M OJHOT0 M3 KOMIIOHEHTOB MUPOBOW KyJIbTYpHI. Pelienue 3To 3a1aun Ha
yIrIyONE€HHOM YPOBHE M3yUYEHHUS TIPEIMETa IPEanosaraeT peaju3aiuio TaKuX eseH,
KaK:

dbopmMHpoOBaHUE TTPEICTABICHUIA:

0 MaTepuaJbHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIICHUU
MPUPOJIBI, O MECT€ XMMHUU B CHCTEME E€CTECTBEHHBIX HAayK M €€ BeIyllel poju B
oOecrieueHn YCTOMYMBOTO pa3BUTHS UYEJOBEYECTBA: B PEIICHUH MPOOIEeM
AKOJIOTHICCKOH, PHEPTreTHIECKOMN 1 MUIIEBON 0€301TaCHOCTH, B PA3BUTHU MCTUITNHEI,
CO3JIaHMM HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHKOB OJHEPrud, B 0OECIeUCHUU
PaIMOHAIBHOTO TIPHPOIOIIONB30BaHNSA, B (POPMUPOBAHUN MHPOBO33PCHUS U OOIIICH
KyJbTYphI YEJIOBEKA, a TAK)KE DKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CPEJIE;

OCBOCHHME CHCTEMBI 3HAHUM, JISKAINIMX B OCHOBE XMUMHUYECKOW COCTaBIIAIOILIECH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (yHIAMEHTAIBHBIX TOHSTUH, 3aKOHOB W
TEOpH XUMHUHU, COBPEMEHHBIX IPEJCTAaBICHUN O CTPOCHHWM BEIIECTBA Ha Pa3HBIX
VpPOBHSIX ~ —  aTOMHOM,  HMOHHO-MOJICKYJSIPHOM,  HaJMOJICKYJISIPHOM, O
TEPMOJIMHAMUYECKUX W KMHETHUUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XMMHYECKOM pPaBHOBECHH, PACTBOpaxX M JTUCIIEPCHBIX CHUCTEMax, 00
oOIIMX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO TIPOU3BOJICTBA;

dbopMupoBaHrEe y OOYYaIOIIHUXCS OCO3HAHHOTO TOHHMMAHHS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMUMHUYECCKUX 3HAHUW IS OOBSICHCHHS KIIOYEBBIX HICH M MpoOiieM
COBPEMEHHOM XWUMUU, JUISI OOBSICHEHUS W TMPOTHO3UPOBAHUS SBJICHUM, WMEIOIINX

€CTECTBEHHO-HAYYHYIO0 MPUPOAY; TPAMOTHOTO pEHIeHHs MpoOJieM, CBS3aHHBIX C
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XUMHUEH, TPOTHO3UPOBAHMS, AaHalIW3a M OLEHKM C TMO3UIHUHA 3KOJIOTUYECKOU
0€30MacHOCTH MOCEACTBUN OBITOBOI M IPOU3BOJICTBEHHOU NIEATEILHOCTH YEJIOBEKA,
CBA3aHHOM C XUMHUYECKUM IIPOU3BOJICTBOM, MCIOJb30BaHUEM U MepepaboTKon
BEIIIECTB;

yriiyOJieHue MPEeJCTaBICHU O HAyYHBIX METOAAaX MO3HAHUS, HEOOXOAUMBIX IS
OpUOOpPETeHUs] YMEHUW OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB U OOBICHEHHUS
XUMUYECKUX SIBICHUN, UMEIOIMX MECTO B MPUPOJIC, B MPAKTUUECKOU JIEATEIHBHOCTH

u HOBCCI[HGBHOﬁ ZKHN3HHU.

HEJIN U 3AJAYUN YYEBHOI'O ITPEJIMETA «XUMMUSD»

B mnpaktuke mnpenogaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs TaK W Ha YpOBHE CPEIHEro oOIiero oOpa3oBaHUs, NMPU OMPEACICHUN
coJiepKaTeIbHOM ~ XapaKTEPUCTUKU IeJel M3y4YeHHs TIpelMeTa HarpaBlieHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TNpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOM
JESTETLHOCTH YEJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJAMYCCKOW TOYKH 3PEHHUS TAaKOW TIOAXOJ K OMPEACICHHUIO IeJIedH HW3ydCeHHUS
MpeMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

[maBHBIMU 1LIENSIMU U3y4YeHUS TMpeameTa «XUMHUsS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus Ha 0a30BOM YPOBHE SIBIISIFOTCS:

dbopMUpOBaHHE  CHCTEMbl  XMMHUYECKHMX  3HAaHMM  KaK  Ba)KHCHIIICH
COCTABJISIFOIICH ©CTECTBEHHO-HAyYHONW KapTHHBI MHpA, B OCHOBE KOTOpPOH JekKar
KJTFOUEBBIC MOHATHA, (PyHIaMEHTaIbHBIC 3aKOHBI M TCOPUU XUMHUHU, OCBOCHHE S3BIKA
HAayKHd, YCBOGHHE W  TOHUMaHWE  CYIIHOCTH  JOCTYMHBIX  OOOOIICHUM
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C WCTOPHUEH WX pa3BUTUA U
CTaHOBJICHUSI,

dbopMHupoOBaHWE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS
BCIIECTB M XHMHYECKUX PEaKIUHA, HEOOXOAUMBIX I MPUOOPETEHUS YMEHUU
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OPUEHTHPOBATbCA B MHUPE BELIECTB M XMMHYECKUX SBICHUM, MMEIOLIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

pa3BUTHE YMEHUN M CHOCOOOB AESITENBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBACHEHHEM XHMHYECKOTO SKCHEPUMEHTA, COOIIOJEHUEM IpaBHJ O€30MaCHOIO
oOpallleHHUsI C BEIIECTBAMM.

CopnepkarenpHasl XapakTepUCTHMKA LeElNe M 3a7ad U3y4eHUs IpeaMera B
porpaMme Mo XMMHHM YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUHM C HOBBIMHU
IPUOPUTETAMU B CUCTEME CpeAHEro ob1iero oopazoBanusi. CeroHs B NperoiaBaHuu
XUMHHU B OOJIbIIEH CTENEHH OTAAETCA NPEANOUYTEHUE MPAKTUYECKOW KOMIIOHEHTE
colepkaHusi ~ 0Oy4deHHUs, OpPUEHTUPOBAHHOM HA  TOJATOTOBKY  BBIMYCKHHUKA
OI0I1I€00pa30BaTEIbHON  OpraHU3alluy, BJIAJACIOIIEr0 HE HAO0OpOM 3HaHUM, a
(YHKLIHMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAaMH M YMEHHUSIMU aKTUBHOTO
MOJIyYeHUs] 3HAHMM M TPUMEHEHHs HMX B pEaJbHOM JKU3HU JUIsl pEeLIeHUs
IIPAaKTUYECKUX 3a7ad. B 3TOMl CBA3M NpU H3YyYEHHUH IpeameTa «XHUMHUI»
JTOMHUHUPYIOIIEE 3HaU€HUE MPUOOPETAIOT TaKKUE LIENU U 3a]1a4M, KaK:

ajanrtanusi oO0y4arolmuxcs K YCJIOBHUSM JAMHAMUYHO Pa3BUBAIOLIEIOCS MHpA,
dbopMHpOBaHHE  MHTEIUJIEKTYaJlbHO  PAa3BUTOM  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY HPHHITHIO TI'PaMOTHBIX
pPELIEHUII B KOHKPETHBIX >KM3HEHHBIX CHUTyalUsX, CBA3aHHBIX C BEIIECTBAMHM U UX
MPUMEHEHUEM;

dbopMupoBaHre |y  OOyYarOIIMXCS  KJIIOYEBBIX  HAaBBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE I pa3JIMYHbIX BHUJOB
NEeSTEeNBHOCTU: pelleHusl MpoOJieM, MOMCKa, aHanu3a U 00paboTKU HHQPOpPMALINH,
HEOOXOUMBIX JJIsl TPUOOPETEHHsI ONbITA ACSITEIbHOCTH, KOTOPAasi 3aHUMAET Ba)KHOE
MECTO B TMO3HAHMUM XUMHUHU, a TaKXKe JUIsl OUEHKH C TO3UIUN HKOJIOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOILIECCOB HA OPraHU3M

YCJIOBCKa U MPUPOJIHYIO Cpeay,
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pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, WHTEUIEKTYalbHBIX W TBOPUYECKHX
CIOCOOHOCTEN 00yYarouuxcs: CIIOCOOHOCTH CaMOCTOSITENBHO MPHOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C XU3HEHHBIMU MOTPEOHOCTSIMU, MCIOJb30BATh
COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JUIsl MOMCKAa M aHanu3a y4eOHOM U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUYECKOTO COJIEP KAHNUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YYaIOLIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHHSI, HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUUM U TPOBEACHUU XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHWE y  oOydamommxcsa YOSKIEHHOCTH B  T'yMaHUCTHYECKOMN
HAIPaBJICHHOCTH XHMMMH, €€ BaXKHOH pOJIM B PELIEHUH TIJI00aNbHBIX MpoOsieM
paIOHAIBHOTO MPUPOIOIOIB30BAHNS, MOMOIHEHUS YHEPTETHUYECKUX PECYPCOB H
COXPaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K MPHUPOAE U CBOEMY 3/I0pOBbIO, a TakXe NPUOOPETEHUs OIbITa
WCIIONIb30BAaHUsl TIOJMYYEHHBIX 3HAHWUN [JS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIIMsIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

Lpu uzyuenuu yuebnoeo npeomema «Xumusiy Ha yenyOIEHHOM YPOBHE MAaKice,
KaK Ha YpOBHEe OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a3080M yposHe),
3a0daueil NEPEOCMENEeHHOU 3HAYUMOCMU AGNAemcs (HOopMUposanue OCHO8 HAYKU
XUMUU KAk 001acmu cO8peMeHH020 eCmeCcmeo3HaAHUs, NPAKMUYeCcKol 0esimenbHoCmu
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOLU KYIbMypbl.

Pewenue osmou 3ad0auu Ha yenyonéHHom YpoeHe u3yueHus npeomemd
npeonoiazaem peanuzayuio maKux yenet, Kax:

dopmuposarue npedcmasieHuil:

0 MamepuarbHOM eOuHcmee Mupda, 3aKOHOMEPHOCMAX U NO3HABAEMOCHMU
ABIEHUL NPUPOObL, 0 Mecme XUMUU 8 CUCHeMe eCMEeCmBeHHbIX HAYK U eé gedyujell
pou 8 obecneyeHuu YCmouyu8o20 paszeUumusi 4eioseyecmed: 8 peueHuu npooiem

3K0]ZOZM’-!€CK01J, aHepeemuquKoii u I’ZZ/IW€60L7 68301’lCZCHOCWlM, 6 passumuu Meduuquz,
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CO30aHUU HOBbIX MAMEPUATO8, HOBbIX UCMOYHUKOS dHepeul, 8 obecneyeHuu
PAYUOHANBLHO20 NPUPOOONONIL30BAHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUsI U 00uell
KYIbMYpbl 4el08eKd, a makKaice dIKOA0SULECKU 0O0CHOBAHHO20 OMHOULEHUS K CBOEMY
300p08b10 U NPUPOOHOU Cpede;

0CB0€HUE CUCTNEeMbl 3HAHUL, JeHCAUWUX 8 OCHOBE XUMUUECKOU CcOCmasisaiouel
eCmeCcmeeHHO-HAYYHOU KAPMUHbL MUpa: (YHOAMEHMATbHbIX NOHAMUL, 3AKOHO8 U
meopuil XumMuu, CO8PEMEHHbIX NPeoCmasieHull 0 CMpoeHUU 6euwjecmsa HA pPA3HbIX
VPOBHAX — —  QIMOMHOM, UOHHO-MONEKYISAPHOM, HAOMONIEKYISPHOM, 0
MePMOOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHAX NPOMEKAHUSL XUMUYECKUX
peaxkyuil, 0 XUMU4eCKOM pABHOBeCUU, pACmMEOpax u OUCNEPCHbIX cucmemax, 00
0OWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gopmuposanue y 06yuaromuxcs 0CO3HAHH020 NOHUMAHUS 80CMPeOO8AHHOCU
CUCMEMHBIX XUMUYECKUX 3HAHUUl Ol 00BbACHEHUs KIoyesvlX uodeu u npoorem
COBPEMEHHOU XuMUuu, Ol OOBACHEHUS. U NPOSHOZUPOBAHUSL SGAEHUL, UMEIOWUX
eCmeCmeeHHO-HAYYHYI0 NPUpoody, 2pamomHO20 peuleHuUs NpooOaeM, CEA3AHHBIX C
Xumuei, NPOSHOUPOBAHUSA, AHAIU3A U OYEHKU C NOSUYULL IKOJIO02UYECKOU
be3onacHocmu  nocieocmeuti  Obimogou U  NPOU3BOOCMBEHHOU  OesimenlbHOCmU
yenoBeKda, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkou eeujecms;

yenybieHue npedcmasieHuil 0 Hay4HblX Memooax NO3HAHUsL, He0OX00UMbBIX OJisl
npuobpemenus YMeHUli OPUEHMUPOBAMbCs 8 Mupe eeuwjecms U 00bIACHeHUs
XUMUYECKUX ABNEHUL, UMEIOWUX MeCmo 8 npupooe, 8 NPaKmuyecKou 0esameibHoCmu
U NOBCEOHEBHOU HCUZHUL.

B nname peanuzayuu nepsoouepeonvix 60CHUMAMENbHBIX U PA3BUBAIOUIUX
QYHKYULl YeroCmHOU cucmemsbl CpeoHe20 00we2o 00pazosanuss Npu U3yYeHuu
npeomema «Xumusy Ha yenyoiéHHOM YPOo8He 0COOYI0 AKMYalbHOCIb NPUOOPemarm

makue yeau u 3610611{% Kak.
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gocnumanue Y0edcOEHHOCMU 8 NO3HABAEMOCU SGNIeHULL NPUPOObL, VBANCEHUS.
K npoyeccy meopuecmeda 8 001acmu meopemudeckux u NPUKIAOHbIX UCCIe008aHULL 8
Xumuu, Gopmuposanue MupoBO33PEHUs, COOMBEMCMBYIOULEC0  COBPEMEHHOMY
VPOBHIO pa36UmMusl HAyKu,

pazeumue Momusayuu K OOVUEHUN0 U HNO3HAHUIO, CHOCOOHOCMEU K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUs 00Ueyelo8euecKux
yennocmeil,

pazeumiue NO3HABAMENbHLIX UHMEPecos, UHMELIEKMYAIbHbIX U MEOPUECKUX
cnocobrnocmetl 00yuarOWUXCs, OPMUPOBAHUE Y HUX COZHAMENbHO20 OMHOWEHUS K
CamoooOpaz08aHul0 U HEeNnpepbiBHOMY 00pA308aAHUI0 KAK YCI08UN)  YCHEUHOLU
npogheccUuoHanbHol U 00WeCmEeHHOU  OesMeNbHOCU,  OMBEMCMEEHHO20
OMHOWEHUST K CBOEMY 300P08bI0 U NOMPEOHOCIU 8 300POBOM 00PA3E HCUSHU,

Gopmuposanue ymeHUuli U HABLIKO8 PA3YMHO20 NPUPOOONOTIL30BAHUS, PA3BUMUE
9KOJI02UYECKOU  KYIbMmypol,  NnpuodbpemeHue  onvima  00UEeCmMBeHHO-NOJIe3HOU
9KOJI02UUECKOU 0esimelbHOCU.

Hemn w 3amaum  u3ydeHUs TnpeaMeTa «XHMHUS» TOJYYHIH  TOJAPOOHYIO
METOJMYECKYI0 MHTEPIpPETAIMIO B pasnesie mporpammbl «Inanupyembie pe3yiabTaThbl
OCBOCHUS TpeaMeTay, Ojaroaapst yeMy oOecrnedeHo YETKOE MPEACTaBICHUE O TOM,
Kakue 3HaHUS UM YMEHHMS HMEIOT NPsIMOE OTHOIIEHHWE K peaav3allid KOHKPETHOU

LIEJIH.

MECTO YYEBHOI'O TIPEJIMETA «XUMUS1» B YHEBHOM IIVIAHE

B cucreme cpemnero o6miero o6pazoBaHus «XuMHUs», U3ydaemas Ha 0a30BOM
YpOBHE, Mpu3HaHA OOSA3aTEIHbHBIM YUYEOHBIM TPEIMETOM, BXOJAIIMM B COCTaB
npeameTHod  obnactu  «EcrecTBeHHble  Hayku». OOmiee  4YMCIO  4acos,
PEKOMEHIOBAaHHBIX 17151 u3ydenus xumun — /0 gacoB: B 10 kimacce — 35 gacoB (1 gac
B Hegeno), B 11 kmacce — 35 gacoB (1 yac B Heeno).

VYyeOublii ipeaMeT «XuMus» yriayOJaE€HHOTO YPOBHSI U3YUYEHHUS! BXOJHUT B COCTaB
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npeaMeTHOW obnacth «EcTecTBeHHBIE Hayku». Ero wusydeHue mperycMOTPEHO
B KJIJaCCaX €CTECTBEHHOHAYYHOTO MPOGMIs, HANpUMep XHUMHUYECKHUX, XUMHUKO-
OMONOTHYECKUX W MEAWIIMHCKHX. B 3THX Kiaccax H3y4YeHHE MaHHOTO IpeaMeTa
MpeyCMOTPEHO B 00bEME yueOHOI Harpy3ku He MeHee 3 4 B Heaemo. OO1ee uncio
9acoB, PEKOMEHIOBAHHBIX JUIS M3yYEHUS XUMHUH Ha yriayOn€HHoOM ypoBHe, — 210
gacoB: B 10 knacce — 105 yaca (3 gaca B Henento), B 11 kimacce — 105 gaca (3 yaca B
HEJIEITIO).

[lpu ¢opmupoBanny 00pa30BaTENbHOM OpraHu3alel MyJIbTUIPO(UIBHOIO
ydye6Horo miuaHa a1t 10 u 11 knaccoB ycTaHaBnuBaeTcsl yueOHasi Harpyska 1o MmpeaMery
«Xumus» i 06a3oBoro ypoBHs B oOobeme 1 wac B Hememo (35 4 B rom), a Jyist
YIITyONEHHOTO YPOBHS CIIEAYIOUMM 00pa3oM: 1 yac B HEAeNio 3a c4eT 00sf3aTeabHOU
gactu OOII COO u 2 yaca 3a cuet yact OOII COO Ha nONOMHUTENBbHBIE YUeOHbIE
npeaMeTsl. Takum oOpazom, Iist 00y4aronxcs, BHIOpaBIINX yIayOIEHHOE N3YIEeHHE
XUMHH, yuyeOHasl Harpy3ka ycTaHaBJIMBaeTcsa Takxke 3 yaca B Hegento (105 u B ron),
TO TPaBOMEPHO, €CIAM MaKCMMaibHas Yyd4yeOHas Harpyska HE MpEBBIIIAeT
MaKCHUMAaJIbHO JIOIYCTUMYIO YU€OHYIO HAarpy3Ky B HEJEIIO.

B TemaTndeckoM MIaHUPOBAHWHU YKa3aH Pe3epB yueOHOTO BPEMEHH, KOTOPOE
PEKOMEHAYeTCsl ISl  pealnu3alliil  aBTOPCKUX IMOAXOIOB TIO HCIHOJB30BaHUIO

pa3Ho00pa3HbIX (OPM OpraHU3aIi Y4eOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYUEBHOI'O ITPEJIMETA
«XHNMMUS»

®I'OC ycraHaBiauBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOCHHUS OOyYarOIUMUCS
IporpaMM CpeaHero o0mero o0pa3oBaHUs (JUYHOCTHBIM, METANPEIMETHBIM U
npeameTHbIM). [lonyyeHune xumuyeckoro oOpazoBaHusi 0a3MpyeTcsi HA OCHOBHBIX
AUIaKTUYECKUX MPUHIUNaX o0ydeHus (Hay4YHOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYIIHOCTH, CBSI3M TEOPUU C MPAKTUKON, HATISAHOCTH W Jp.), HA NPUMEHEHUU
COBPEMEHHBIX O00pa30BaTENbHBIX TEXHOJIOTMM C Y4eTOM MEXaHM3MOB JIOCTHXKEHUS
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BCEX  IUIAHMPYEMBIX  pE3yJbTaTOB  OCBOEHUS  OCHOBHOM  0Opa3oBaTeiabHON
nporpaMmMbl. HaydHo-meTtoanueckoil OCHOBOW s pa3pabOTKU TUIaHUPYEMBIX
pE3yJbTaTOB OCBOEHUS IPOrpaMM CPEAHEro OO0IIero oO0pa3oBaHMs SIBISIETCA

CHCTeMHO-HeﬂTeHBHOCTHBIﬁ moaxon.

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-AEATEILHOCTHBIM TOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS TIpeaMeTa «XUMHS» Ha YypOBHE CpPEIHETO
00111er0 00pa3oBaHUs BbIJICTICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAHME  OOYYAIOUIMMHCS  POCCHUMCKOW  IpakKAaHCKOM  WJEHTUYHOCTU —

TFOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPEACIICHHUIO;

HaJIMYyue MOTUBAIMU K 00YUEHHUIO;
IIeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUNW JIMYHOCTH Ha OCHOBE

KJIFOUYEBBIX IICHHOCTEH M UCTOPUYECKUX TPAIUIINK 0a30BOM HAYKH XUMUU;
FOTOBHOCTh M  CIIOCOOHOCTh  OOY4YarONIMXCS PYKOBOJACTBOBAaThCS B  CBOEH

JEATECIIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMH yYCTaHOBKAaMHU, IPHUCYIIMMHU II€I0CTHOM

CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUe TPAaBOCO3HAHUS APKOJOTHUECKON KYJIBTYPhl M CIIOCOOHOCTH CTaBUThH LIEIIH U

CTPOWTH >KM3HCHHBIC IIJIAHBI.

JIngyHOCTHBIE PEe3ybTaThl OCBOEHUS NIPEAMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCHUTATEIbHOW jaesaTeabHOCTH OpraHu3aliii B COOTBETCTBHHU C
I'YMaHHUCTHYCCKUMHU, COITMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBCHHBIMU IICHHOCTSMH H
ujieaJaMi pOCCUMCKOTO IPakIaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIIECTBE HOPMAMHU
M TpaBWIaMU TIOBEICHUS, CIOCOOCTBYIOIIUMHU MPOIECCaM  CaMOIIO3HAHMS,
CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JImdHOCTHBIE ~ pe3yJbTaThl  OCBOCHHUS  TpeaMera  «XuUMHUS»  OTPakaroT
c(hOPMHUPOBAHHOCTh OTBITA IIO3HABATEILHOW M TPAKTHYCCKON JEATCIIBHOCTH
o0yyJaromuxcsi Mo peaju3allii MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM YMHCIIC B
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HacCTH.:

1. I'paxaaHCKOro BOCIUTAHUS

OCO3HaHUSI OOYYAIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSI3aHHOCTEM,
YBaKCHHS K 3aKOHY U IIPABOIOPSIKY;

IpEACTaBICHUS O COIMAIBHBIX HOPMaxX M MpaBUjiaX MEXINYHOCTHBIX OTHOIIEHUM B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATCIHPHOCTH IPU CO3JaHUU YUECOHBIX
MPOEKTOB, PEIICHUHM YYEeOHBIX MW TO3HABATEJNBHBIX 3a/ad, BBIIOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh M MPWHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHTHI

JIPYTUX MPU aHAIW3€ PA3IUYHBIX BUJIOB YUEOHOH AESTENbHOCTH;

2. [TaTpuOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIICHUS K UCTOPUUYECKOMY M HAYYHOMY HACJIEIHIO OTE€YECTBEHHOU
XUMUU;

YBaKEHMS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUM U MPAKTUUECKOTO NMTPUMEHEHUS
XAMHUH, OCO3HAHUS TOTO, YTO JOCTHMIKCHUS HAYKH €CTh PE3yibTaT JJIUTEIbHBIX
HaOJI0JICHUM, KPOMOTJIMBBIX KCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TpyJa
YYEHBIX U NIPAKTUKOB;

WHTEpeCca W IO3HABATEIbHBIX MOTHBOB B TMOJYYEHUHM M TOCICAYIOIIEM AaHAJIN3e

MH(pOpMaUKU 0 MEPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHOW XUMUMU;

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPaBCTBEHHOT'O CO3HAHUs, STUYECKOTO MOBEJICHUS;

CITIOCOOHOCTH OIICHWBAaTh CUTYallMM, CBSI3aHHBIE C XUMHUYECKUMHU SIBIICHUSIMU, U
IPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLICHWBATh CBOE IMOBEACHUE M MOCTYIKHA CBOMX TOBAPULICU C IMO3ULUU

HPAaBCTBCHHBIX W IIPABOBLIX HOPM U OCO-3HAHUC HOCJ'ICI[CTBHfI 9THUX ITOCTYIIKOB,
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4. ®opMHUPOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS [EHHOCTEH 370pOBOro M Oe3omacHOro o0Opasza >KU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3NYECKOMY M ICUXUYECKOMY
3JI0pOBBIO;

co0JIt0IeHMsI ITpaBUJI 0€30IIaCHOT0 0OpallleHus ¢ BELIECTBaMU B OBITY, TOBCEIHEBHOU
’KU3HH U B TPYJOBOH J1€ATEIBHOCTH;

MOHUMAHUS LIEHHOCTH TMPaBWJI WHIWBUIYaJbHOTO U KOJUIEKTMBHOTO O€30MacHOTro
MOBEJICHUSI B CUTYalUsX, YIPOXKAIOMIMX 30POBBI0 U KU3HU JIOJEH; OCO3HAHMS
NOCHEACTBUA M HENpUATUS BPEOHBIX MpPHUBBIYEK (YyHOTPEeOJIEHUs] alKOToJIs,

HapKOTUKOB, KYpEeHHUS);

5. TpynoBoro BociuTaHusi:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKON JIEATEIbHOCTH,
00I11IeCTBEHHO TOJIE3HON, TBOPUYECKOM U JPYTUX BUJIAX ACATEIBHOCTH;

YCTAHOBKM Ha AaKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIUAIbHOU
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Mpodecchuil pa3iuyHOro pojaa, B TOM YHUCIE
Ha OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HAHUHN 110 XUMHH;

YBaXKEHUS K TPYAY, JIOJISIM TPyJa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUAYAJILHOW TPAaEeKTOPUU OOpa3oBaHMs,
Oynyiiel npodeccur U peann3alud COOCTBEHHBIX JKU3HEHHBIX TJIAHOB C y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, MHTEPECOB U MOTpeOHOCTEH

00111eCTBa;

6. IK0JI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH  1I€JIECOOOpPA3HOT0 OTHOUIEHHWsS K MpUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHMMAaHUA  TJIOOATBLHOTO  XapakKTepa  OSKOJOTMYECKHX  MpoOJieM,  BIMSHUSA
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJibl;
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OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTHKEHUM XUMHM JUI PEILCHUs
BOIIPOCOB PALlMOHAIBHOTO IIPUPOOINOIb30BaHNS;

AKTHUBHOTO HENPUATUS JACUCTBUM, INPUHOCAIIMX BpEA OKPYKAIOIIEH IIPUPOIHON
cpene, YMEHHs MPOTHO3MPOBATh HEOJArONPUATHBIE 3KOJOTHYECKHUE IMOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U IIPENOTBPAIIATh UX;

HAJIM4YMsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, YKOJIOIMYECKOW KYJIbTYpBI, ONbITA
NEATEIIBHOCTHA DKOJIOTUYECKOM HAIPABIECHHOCTH, YMEHHSI PYKOBOICTBOBATHCSI MU
B [103HABaTEJIbHOM, KOMMYHUKAaTUBHON U COLMAIIBHON NPAKTHKE, CHOCOOHOCTH M

YMCHHUA aKTUBHO IIPOTHBOCTOATH HACOJIOTHHU XGMO(bO6HI/I;

7. lleHHOCTH HAYYHOI'0 IO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKY;

MOHMMAaHUS CEeU(UKA XUMHUHM KaK HayKH, OCO3HaHUS €€ pojii B (hOPMUPOBAHUU
pPallMOHAJIBHOTO HAYYHOTO MBIIIJIEHUSI, CO3/JaHUM 1IEIOCTHOTO MpEACTaBICHUs 00
OKpY)XarolleM MHUpEe KaK O €IUHCTBE IIPUPOAbI M YEIOBEKA, B MO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHUU NPOoOJeM COXPaHEHUS MPHUPOIHOTO
paBHOBECHUS,

yOEXKIEHHOCTH B 0COOO 3HAYMMOCTH XMMHH IS COBPEMEHHOU ITUBUIIN3AINM: B €€
T'YMaHUCTUYECKON HAMpaBJICHHOCTH M BaXXHOW POJM B CO3JAaHUU HOBOH 0a3bl
MaTePUAITBHON KYJIbTYPbI, PEIICHUN TI100aTBHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS
YEJIOBEYECTBA —  CBIPbEBOM, DHEPIreTUYECKOW, IIHUIIEBOM H  DKOJOTHYECKOMU
0€30MacHOCTH, B Pa3BUTUN MEIUIIUHBI, 00ECIICUCHUN YCIOBHUM YCIEITHOTO TPy/a
Y DKOJIOTHYECKH KOM(DOPTHOM KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IOHUMAHUS CYIIHOCTH METOJOB IO3HAHMS,
MCIIOJIh3YEMbBIX B €CTECTBEHHBIX HAyKax, CHOCOOHOCTH MCTOIB30BaTh MOTy4aeMbIe
3HaHUA JUIS aHaiu3a W OOBSICHEHUS SBJICHUW OKPYXKAIOUIEro MHpa U

IMPOUCXOAAIIUX B HEM I/I3MCHCHI/II\/'I; YMCHHA OCJ1aThb 000CHOBaHHBIC 3aKJIFOUCHUS Ha
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OCHOBE HAyudHbIX (AKTOB W HMEIONUXCS JaHHBIX C [EJIbI0 IMOJYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCITOJIB30BaTh XHMHUYCCKUE 3HAHHS JUIS PEIICHHUS
PpOo0JIeM B PealIbHBIX )KH3HCHHBIX CUTYAIIHSX;

HWHTEpeca K MMO3HAHHWIO M HCCIISIOBATEIIBCKON JCATCIIEHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHUH 10 XUMHUHU B COOTBETCTBHH C JKU3HCHHBIMU
NOTPEOHOCTSIMU;

HHTEpeca K OCOOCHHOCTSM TpyJda B pa3IMYHBIX cdepax MnpodhecCHuoHaATbHON

ACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHUS Y4YEOHOTro TmpeaMmeTa «XHUMHUs» Ha
YpOBHE CpeliHero oOiiero o0pa3oBaHUs BKIIIOYAIOT: 3HAYMMbIE I (OPMHUPOBAHUS
MHPOBO33PEHUS 00yJarommuxcs MEXIUCHUTUIMHAPHBIC (MeXTpeAMETHBIC)
oOllleHayYHbIE TIOHATHS, OTPaXAloU[Ue IEJIOCTHOCTh HAYyYHOW KApTHUHBI MUpa H
crie-1upuKy METOJI0B MO3HAHUS, UCTIOIB3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEILIECTBO, DHEPrus, SBJICHHUE, IMPOIIECC, CHUCTeMa, HaydHbId (aKT, TPUHIM,
TUINO0Te3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeOBaHUe, HaOIIOACHHE,
M3MEpEHHe, OKCIEPUMEHT U  Jp.); YHUBEpPCAIbHBbIE YyueOHbIE JICUCTBUS
(mo3HaBaTenbHBIE,  KOMMYHHKATHUBHBIC,  PETYJISTHUBHBIE),  OOECreYnBaronye
dbopmupoBanre (GYyHKIIMOHATBHOM TPAaMOTHOCTHM M  COIMAJIBLHONH KOMIIETCHIIMU
oOydJarommxcsi;  CIOCOOHOCTh  OOy4YalolIUXCS ~ HMCIOJIb30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC Yy4ueOHBIC
JNIEUCTBUA B IMIO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeramnpeaMeTHbie  pe3yiabTaThl  OTPAKAIOT  OBJAJCHHE  YHUBEPCAIHHBIMU
y4eOHBIMHU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Osnadenue yHueepcanbHblMu y4eOHbIMU NOZHAGAM ETIbHBIMU OCUICHEUAMU:
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1. Ba3oBBIMHY JJOrHYeCKHMMH AeHCTBUSIMU:

CaMOCTOSTEIIbHO (POPMYJIMPOBATh M aKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENENIATh LEIU JIeITeIbHOCTH, 3a/1aBas mapaMeTphl U KPUTEPUHU UX JTOCTHUKECHHUS,
COOTHOCHUTBH PE3YyJIbTAThI IEITEIHLHOCTH C MOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh MTPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIICHUS] — BBIACISTh
XapakTepHble TMPU3HAKK TOHSATUH U  YCTAHABIMBATH MX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS JIsl OOBSICHEHUS! OTACIbHBIX (DaKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAHUSI U KPUTEPUU IJis KiacCU(UKAIMKU BEIIECTB U XUMHUYECKUX
peaKuii;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUUECKUE PaACCYyX ACHUSA (MHAYKTUBHBIC, NETYKTUBHBIC, MO aHAJIOTUH),
BBISIBJISITh  3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPacCMaTPUBAEMBIX SIBJICHHSX,
(bopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHATh B TIPOLIECCE TMO3HAHUSI HCMOJb3yeMble B XHUMHHM CHMBOJIUYECKHE
(3HaKoBbIE)  MOAENHM, MpeoO0pa3oBbIBaTh  MOJEIbHBIE  MPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJI) DJJIEMEHTa, XuMHueckas (opMmyrna, ypaBHEHUE
XUMUYECKOM peaklMu — TPU  PEHICHUH Y4YCOHBIX I[I03HABATENBHBIX U
MPaKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHbIC MOJIEIbHBIE NPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB H3YyYaeMbIX BEIIECTB U XUMHYECKHUX

pEeaKLunii;

2. Ba30BBIMH HCCJI€10BATEILCKHMH AeHCTBHIMU:

BJIaJIETh OCHOBAaMHU METOJ0B HAYYHOI'O TO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIU;

dbopMyIUpOBaTh METW W 3a7a4d WCCIEAOBAHMS, HCIOIL30BAaTh IOCTaBJICHHBIC WU
CaMOCTOSITENIbHO  C(OPMYJIMPOBaHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA

ITIO3HAaHUs U OCHOBBI IJIA (bOpMI/IpOBaHI/ISI TUIIOTE3bI IO IMPOBCPKEC IPABHUIBHOCTH
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BBICKa3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMHM CaMOCTOSATEJIBHOTO IUIAHWUPOBAHUSA U NPOBEICHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MIPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEIOBAHMS, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

nprOOpeTaTh OMBIT YYEHUYECKOW HCCIIEOBATEIBCKON U MPOEKTHOM JESATENbHOCTH,
IPOSIBIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IOMCKY METOJOB

PCHICHUA MMPAKTUYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMIHBIX MCTOA0B ITIO3HAHUA,

3. PabGoToii ¢ nngopmanueii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HCTOYHUMKAX HHPOPMALMU (HAYUHO-IOIMYJISIpHAS
JUTepaTypa XUMHYECKOIO COJCpKaHUsS, CIpaBOYHBbIE IOCOOUS, PECypCHI
WNurepHeTa), aHanu3upoBaTh HMHPOPMALMIO pPa3IUYHBIX BHUAOB U  (PopM
MPEICTABICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTb;

(bopMyIupOBaTh 3alpOChl U MPUMEHSTh Pa3IMYHbIE METOJbI MPHU MOUCKE U O0TOOpE
uH(bOpMaIK, HEOOXOIUMOM [Jisi BBIMOJHEHUS YYE€OHBIX 3a7ad OMNpeNeTEHHOTO
TUIIA;

npuoOpeTaTh ONBIT  HMCIOJIb30BaHUS UHGOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMANbHYIO (OpPMY TMpeACTaBICHUS HHPOpPMALUU
(cxeMbl, rpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKH H T. 11.);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KadeCTBE CpPEIACTBA IMpH paboTe ¢ XUMHUYECKOU
uH(popMaIMell: MPUMEHATh MEXNpeIMeTHbIe ((PU3nYecKne U MaTeMaTUYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIITHOCTH.

Osnaoenue YHUBEPCANBHBIMU KOMMYHUKAMUGHBIMU oelicmeuamu:
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3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOM TE€Mbl B XOJE JUaNOra W/WiIH
IUCKYCCUH,  BBICKa3bIBaTh  HJEH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHON 3a1a4H;

BBICTYNIATh C NpPE3EHTAaUueld pe3yJbTaTOB IO3HABATEIBHON  JIEATEIBbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU MPU BBINOJHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajan3alui y4eOHOro mpoekTa u (OpMyIHUpPOBATH BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX MCCIENOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
X0Jie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

Oénadenue ynueepcaibHolMu peyiamueHbiMu 0CUCmeUAMU:

CaMOCTOATENIBHO  IJJAHUPOBaTh W OCYIIECTBJIATH  CBOK  ITO3HABATEJIBHYIO
JEATENIBHOCTh, ONpeAesas €€ Ledu M 3aJadd, KOHTPOJIUpPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpeIaraéMblii aJIroputM JACHCTBUN mNpu
BBIMOJJHEHUH YYE€OHBIX U MCCIEIOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TNOJYYEeHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HAa OCHOBE CaMOaHalIW3a U

CaMOOIICHKU.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yabTaThl OCBOCHUSI MPOTPAMMBI CPETHETO O0IIero oOpa3oBaHUs
110 XMMUU Ha 0a30BOM ypOBHE OPHUEHTHPOBAHBI Ha 0OECIEUEHUE MPEUMYIIECTBEHHO
00111e00pa3oBaTeIbHON W OONIEKYJIBTYPHOM TOATOTOBKU oOy4aronuxcs. OHH
BKJIFOYAIOT: CHENU(PUIECKUE NI YYEOHOro TmpeaMera «XUMHs) Hay4dHbIC 3HAHWS,
YMEHHSI U CIOCOOBI JEMCTBUN MO OCBOCHUIO, MHTEPIPETAIMH U MPeoOpa3oBaHUIO
3HAHWUM, BUABI JESITEIBHOCTH IO MOJIYYECHUIO HOBOT'O 3HAHUSA U MPUMEHEHUIO 3HAHUN

B Pa3JIMYHBIX yT-Ie6HBIX " pCaJIbHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AaHHbBIX C XUMUEH.
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B nmporpamMme 1o XHUMHH IIPCAMCTHBIC PE3YJIbTATbl IIPCACTABJIICHBI IIO0O TIoOdaM

U3yUYeHUS KaK Ha 0a30BOM, TaK U HA ye1y01éHHOM YPOBHSIX (BBIACICHO KYPCUBOM).

B 10 kuaacce mpeaMeTHble Ppe3yJbTaThl OCBOeHHsI Kypca «Opranmyeckas

XHMUSD> OTPAKAIOT:

1) cghopmuposannocme  npeocmasnenuii: O  XUMHYECKOH  COCTaBIISAIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpa, POJU XHMHUA B TIO3HAHUU SBJICHHA
npupoasl, B (HOPMUPOBAHWHM MBINUICHWS ©  KyJbTypbl JIMYHOCTH, €€
(GyHKIMOHATIBHOM TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs MPaKTUYECKHUX
3aJa4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CPEJIE;

2) enadenue CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIONINAE TOHATHS (XMUMHUYECKHH JJIEMEHT, aTOM, OJJICKTpOHHAas
o0oJioyKa  aTroma, MOJEKyJa, BaJlEHTHOCTh,  O3JEKTPOOTPUIATEIHHOCTD,
XUMHUYECKas CBSA3b, CTPYKTypHas ¢opmyia (pa3BEpHyTas U COKpAIIEHHAs ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA O00BEM, YIIEPOIHBIA CKeleT, (DyHKIIMOHAIbHAS
rpynmna, pajukai, HW30MepHus, H30MEpbl, TOMOJIOTHUECKHN psl, TOMOJIOTH,
YTIEBOIOPOBI, KUCIOPOI- U a30TCOIEPIKaIie COSTUHEHHS, MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE COCIWHEHHUS); TEOPHUH U 3aKOHBI
(Teopust cTpoeHusi opraHudeckux BemecTB A. M. byTiepoBa, 3akOH coOXpaHEHUs
MacChbl  BEMIECTB);  3aKOHOMEPHOCTH, CHMBOJIMYECKHA  SI3bIK  XUMUU;
MHUPOBO33PEHUYECKHE 3HAHMS, JICKAIIME B OCHOBE TMOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XWMHYECKHX SIBJICHHH, (DAKTOJIIOTMUECKHE CBEACHUS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH W O€30IMaCHOM HCIOJb30BaHUN BOXKHEHUIINX OPTraHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEILHOCTH YEIIOBEKA,

3) cgopmuposannocmv  ymeHuil GulAGNAMbL XAPAKTEPHbIC TPU3HAKA TIOHATHIH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCNOIb308ANMb COOTBETCTBYIOIINE MMOHATUS TIPU
OIMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUH OPTaHMYECKUX COCTMHCHHI;
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4)

5)

6)

7)

8)

chopmMupo8aHHoCms  YMeHUll UCNOAb306aMb XUMHUYECKYI0 CHUMBOJUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpALIEHHON)
dbopMya OpraHMYECKMX BEIIECTB M YPAaBHEHHM XMMHUYECKUX PEaKIuii;
U320masaueams MOJEIN MOJIEKYJI OPTAHUYECKHUX BEIIECTB I WIUTIOCTPALIMU UX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

chopmMupoeanHocmes  yMeHUll YCMaHasiueams TPUHAIJICKHOCTh H3YyYEHHBIX
OPraHWYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHUH (YIJIEBOAOPOJbl, KUCIOPOJ- M a30TCOJEprKallue
COEMHEHMSI, BBICOKOMOJIEKYJIIPHbIE COEAMHEHUS); Oaéamb WM Ha3BaHUs IO
cuctematuueckoil HomeHkiarype (IUPAC), a Takke NpHBOIUTH TPUBHAIBHbBIC
Ha3BaHUS OTIEJIbHBIX OPraHMYECKUX BEIIECTB (STUJICH, IMPOIMUJIEH, AalleTUJIEH,
ATWJICHIJIMKOb, TIUIEPHUH, (PeHO, popManIbAerul, aleTalbIeru, MypaBbUHAs
KHCJIOTA, YKCYCHAs KHCIIOTa, OJIEMHOBAas KHUCJOTAa, CTEapUHOBAas KHUCJIOTA,
IJII0K03a, (PpYyKTO3a, Kpaxmall, LeJIH0I03a, TIULUH);

cghopmuposanHocme  ymeHus onpeoensms BUAbl XUMHYECKOW CBA3UM B
OpPraHUYECKUX COEAMHEHUSAX (OAUHAPHBIE W KPATHBIE), KOBANEHMHAS U UOHHAS
C6513b, 0- U P-CEA3U, B0OOOPOOHAS CB513b);

chopmMuposanHocmsb  yMeHUs NoOmeepHcoams HA KOHKPEMHbIX Npumepax
xXapakmep 3a8UCUMOCIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUU
om KpamHocmu u muna KOBAJNeHMHOU C643U (0- U T-C8A3U), 63AUMHO20 GIUSHUSL
amomos u 2pynn amomoeé 6 MOaeKy1ax;

chopmMupo8anHoCmyb  YMEHUsI NPUMEHAMb  TIOJOXKEHUS TEOPUH  CTPOCHHS
oprannueckux BemectB A. M. ByTnepoBa jist 00bsiCHEHHs 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUsI; 3aKOH COXPAHEHHMS MACChl BEILECTB;
chopmuposanHocmes yMEeHUl XapaxKkmepuzoeams COCTaB, CTpOEHUE, PU3nyecKue
M XMMHYECKHE CBOMCTBA THUIIMYHBIX IIPEACTABUTENIEN PA3JIUYHBIX KIIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMUIEH, alleTHJIeH, OyTaaleH-

1,3, metunOytaaueH-1,3, 6€H301, METaHOJI, ATAHOJ, dTUJIEHIJIMKOJb, TJUILIEPUH,
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9)

deHoun, aneranbAerul, MypaBbUHAas U YKCYCHAash KHUCIIOTHI, TJIIOKO3a, Kpaxmail,
HEJUTI0N03a, AMUHOYKCYCHAsl KHCIIOTA); WLIIOCMPUpO8ams TEHETUYECKYIO CBS3b
MEXIy HUMU YypPaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHYECKUX pEaKIHi ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

cpopmuposanHocms yMeHULl XapaKxmepuzo8ams cOCmas, cmpoenue, uzuyeckue
U XuMUyeckue CeoUCmea MUNUYHbIX Npeocmasumenel pasiuyHblx Kildccos
Op2aHU4ecKux eewecms. aiKaHo8, YUKI0AIKaAHO8, alKeHO8, AIKAOUeHO8, alKUHOS,
APOMAMUYECKUX Y2Ne8000P0008, CRUPMO8, Alb0e2Ud08, KeMOHO8, KapOOHOB8bIX
KUCIOM, NPOCMBIX U CILONCHBIX IPUPOS, HCUPOSB, HUMPOCOEOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  0eNKo8,  y21e8o008  (MOHO-, Ou- U  NOJUCAXAPUOO8);
ULTIOCIMPUPOBAMb ~ 2EHEMUYECKYI0  C8A3b  MedHCO0y  HUMU — VPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUUECKUX Peakyull ¢ UCNONb308AHUEM CIPYKMYPHbIX
Gopmyn;

chopMUPOBAHHOCMb YMEHUS XApaKmepu308ams WCTOYHUKHU YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX TMEPepadOTKU U

MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepaboTKH;

10)cpopmuposannocms ~ ymenuil  npo6oOums  BBIMUCICHHS TI0 XUMHYECKUM

ypaBHEHUsIM (Macchl, 00BbEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuuu MO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 HCXOJHBIX

BEILECTB WJIU NPOAYKTOB PEAKIINN);

11)chopmuposannocme ymenuil 61adems CUCTEMON 3HAHHK 00 OCHOBHBIX METOAAX

HAay4YHOTO TO3HAHWS, HCIOJb3yeMbIX B XHUMHUU NpPU H3YYCHUM BEUIECTB U
XUMHYCCKUX SIBIICHUI (nabmroneHue, U3MEpEHHUE, JKCIIEPUMEHT,
MO/JICIUPOBAHUE), UCNONB308AMb CUCTEMHBIE XUMUUECKUE 3HAHUS ISl IPUHATHUS
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIIMsIX, CBA3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM;
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cPOpMUPOBAHHOCIL  BAOEHUSI CUCNEMOU 3HAHULL O eCMeCmBeHHOHAYYHbIX
Memooax no3HAHUS — HAONI0O0EHUU, UBMEPEHUU, MOOTUPOBAHUY, IKCHEPpUMEHME
(peanbHOM U  MBICIEHHOM) U YMEHUsL NPUMEHAMb MU 3HAHUSL,
cpopmupoganHocms yMeHus: NPUMeHAMb OCHOBHble ONepayuu MbulCIUMENbHOL
O0esamenbHOCMU — AHAIU3 U CUHme3, cpasHeHue, 0000wenue, CUCMeMAMmU3ayuro,
8bis8IeHUe NPUYUHHO-CIIEOCMBEHHBIX C853ell — 051 U3YUeHUsl CBOUCME eujecme U
XUMUYECKUX PeaKyull;

12)cpopmuposannocmes ymenuii cobaooams npasuia TOIb30BAHHS XUMHUYCCKON
MoCyJI0ol U 71abopaTOpHBIM 000PYJIOBAaHHMEM, a TAaKXkKe MpaBuia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMHU IO BBHITIOJIHCHUIO JTa0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

13)cpopmuposannocmv  ymenuti  nraHupogamsv W GLINOAHAMbL ~ XUMHYECKUN
DKCIIEPUMEHT (TPEBpaIEHUsT OpPraHWYECKUX BEIIECTB TIPH  HATPEBaHUH,
MOJIy4YeHUE OTUJICHA U M3Y4YCHHE €ero CBOWCTB, KA4YECTBEHHBIC pEaKIIUU
OpPTraHUYECKUX BEIIECTB, JEHATypamus OCIKOB TP HarpeBaHWH, IIBETHHIC
peakuuu OETKOB) B COOTBETCTBMM C TPABWJIAMH TEXHHMKH OE€30MaCHOCTH TIPH
oOpallleHU! ¢ BEIIeCTBAMHM U JIA0OPATOPHBIM OOOPYIOBAHUEM, MPEOCMABIANMb
pe3yNbTaThl XUMHYECKOTO OJKCIIepUMEHTa B (oOpMe 3amucud  ypaBHCHHM
COOTBETCTBYIOIIUX PEAKIUNA U @opmyiupoéams BBIBOJBI Ha OCHOBE JTHX
pe3yIbTaToB;
copmMuUpo8aHHoOCmMy YMEHUL: CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMDb
XUMUYECKUUl IKCnepumenm (NOIyueHue U U3VUeHue CEOUCME Op2aHUudecKux
sewecms, KawecmeeHHvle peakyuu yeneeo0opo0o8 pAa3IudHblX KIACCO8 U
KUCTIOPOOCOOEPHCAWUX OP2AHUYECKUX Beujecms, peuileHue IKCNepUMEHMANbHBIX
3a0ay no PAcno3HABAHUI0 OP2AHUYECKUX 6eujecms) ¢ COON0eHUuemM Npasull
be3onacno2o obpaweHuss ¢ sewecmeamu U aadbopamopHuiM 000pY008aHUEM,
Gopmynupoeams yenv uUccre008aHus, NPeOCmasiamy 6 pazludHol gopme

pes3yibmanivl IKCnepumenma, dhajaiusupoeams U oyeHueanlb ux OOCWlO@epHOCWlb,'
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14)cpopmuposannocms  ymenutl  Kpumu4ecku — AHAIUUPOSAMb  XUMHUYECKYIO
uH(OpMaIInIo, TOydyaeMylo U3 pa3Hbix ucrounukos (CMU, Unatepuet u ap.);
chopmMupo8anHocmeb  YMeHUll:  OCYWecmenams  YeleHAnpaeieHHblli  NOUCK
XUMUYECKOU UHGOpMayUuy 8 paziuiHblX UCOYHUKAX (HAYYHASA U Y4eOHO-HaYuHas
aumepamypa, CMH, Hnmepuem u Op.), Kpumuuecku aHaIU3UpoO8ams
Xumuueckyro  ungopmayuro, nepepabamvigamv €€ U  UCNOIb308AMb 8
coomeemcmeuu ¢ NOCMAaesIeHHoU YueOHoU 3a0ayell

15) cchopmuposannocme VYMeHUt coorodams npasuia HKOJIOTHYECKHU
1eJIeCO00Pa3HOr0 TOBEACHHUSI B OBITY W TPYAOBOH JEATEIBHOCTH B LEISIX
COXpaHEHUsI CBOETO 3J0POBbSl U OKPYKAIOIIEH MPUPOIHON CpPEIbl;, 0CO3HABAMD
OIIACHOCTh BO3JECWUCTBUS Ha >KMBBIE OPraHHU3MBbl OIPENEIEHHBIX OPraHUYECKHUX
BEIECTB, IMOHUMas cMbica nokazatens [IJIK (mpenenpHOil nmomycTuMOi
KOHIICHTPAILlMU), MNOACHAMb, HA  TpPHUMEpax CHocoObl  YMEHBINIEHUS U
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;
AHATU3UPOBAMb YeNeco0OPA3HOCMb NPUMEHEHUs.  OpP2AHUYeCKUX  6eujecms
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUS COOMHOULEHUSI PUCK-NOIb3A

16)anst  oOydaromMxcsi ¢ OTrPAaHWYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJAX IMO3HAHMS BEUIECTB U
XUMHUUYECKHUX SIBICHUM;

17) 1t cenbIX W CIIa0OBUAAIIMX OOYUYaIOMIUXCS: YMEHHE HMCIIOIb30BaTh Pelibe(h)HO

TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins pist 3anucu XumMudeckux Gopmy.

B 11 kuacce mnpeaMerHble Ppe3yJabTaTbl OCBOeHHsI Kypca «OO0mas wu

HEOPraHNu4YecKasi XMMHs» OTPAKAIOT:

1) cghopmuposannocme  npeocmasnenuii: O  XUMHYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpA, POJIM XHMHHM B IMO3HAHUHU SIBICHHM
npupoasl, B  (GOPMUPOBAHWUM  MBINUICHUS U KYJIbTYpbl  JUYHOCTH, €€

(GYHKUIMOHATIBHOM TPAMOTHOCTH, HEOOXOJUMOM Il pEeIICHUs MPaKTUYECKHUX
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2)

3)

3a1ad M OSKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHMS K CBOEMY 3JIOPOBBIO U
MIPUPOJHOM CPEJIE;

e1ao0eHue CUCTEMOM XUMHYECKUX 3HAHWH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraloIIe IMOHATUSA (XUMHUYCCKUN DJIEMEHT, aToM, HM30ToIm, S-, P-, d-
AJIEKTPOHHBIE OPOWUTATM aTOMOB, HWOH, MOJICKYJia, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIEHUS, XUMUUECKAs CBSI3b
(koBaJieHTHAas, WOHHAs,, METaJUIMYecKasi, BOJOPOJHAsA), KpUCTALIIMYECKAs
peETKA, TUIBI XUMHUYECKUX PEAKIUN, pACTBOP, JICKTPOJIUTHI, HEAIEKTPOJIUTHI,
AJICKTPOJIMTAYECKAST JUCCOLUAMSA, OKHUCIUTEIb, BOCCTAHOBUTEL, CKOPOCTH
XUMUYECKOW pPeakluh, XUMUYECKOE PaBHOBECHE; TEOPUU M 3aKOHBI (TEopHst
AJICKTPOJIMTUYECKON JHcconmanuu, nepuomuueckuii 3akoH JI. . Menneneesna,
3aKOH COXPAHECHMSI MACChI BEILIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPIUU
IpU XUMUUYECKUX PEaKLMsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHMN SI3BIK XHUMHH,
MHPOBO33PECHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUSA IPUUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOJIOTMYECKUE CBEIICHUSI O CBOMCTBAX,
COCTaBe, MOJTYYEeHUH U 0€30ITaCHOM MCIOJIb30BaHUN BaKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY M MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

cOBpeMeHHble NPeoCmAaBieHUuss 0 CMPOeHUU Beujecmed Ha amoMHOM, UOHHO-
MONEKVIISIPHOM U HAOMOJNEKVISAPHOM YPOBHAX, NPEOCMABIEHUs O MeXaHUusmMax
XUMUYECKUX peaKyutl, mepMOoOUHAMUUECKUX U KUHEMUUeCKUX 3aKOHOMEPHOCIAX
UX NpoOMeKauus, O XUMUYECKOM pPABHOBECUU, PACMBOPAX U OUCHEPCHLIX
cucmemax;, ¢haxkmonocuyeckue c8edeHusi 0 C80UCmeax, cocmase, NOJAYYeHUU U
0e30NACHOM UCNONB308AHUU BANCHEUUUX HEOP2aAHUYECKUX eeujecms 8 Obimy u
NPAKmMu4eckou  OesimelbHOCMU — 4ello8eKd, OOWUX  HAYYHBIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCEA;

chopmuposanHocms  YMeHUll 6blA6IsAMb  XapaKTEPHbIE MPU3HAKK TOHATHM,
ycmanaenueams WX B3aUMOCBS3b, UCHOIb308amb COOTBETCTBYIOIIHWE ITOHATHUS

IIpH OIMMCAaHNHN HCOPTAaHUYCCKUX BCIICCTB U UX HpCBpaIHCHI/Iﬁ;
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4)

5)

6)

7)

copmMuposanHocmes  YMeHUll UCHOIb308amb XUMHUYECKYI0 CHMBOJMKY IS
cocTaBieHUs (GOpPMYyNT BEIIECTB M  YpPaBHECHHUM XMMHYECKUX  PEAKIIMIA;
cucreMatuueckyto HomeHknarypy (IUPAC) u TpuBHanbHble HA3BaHUS OTAEIBHBIX
HEOPraHMYECKUX BEUIECTB (yrapHbId Ta3, YIIEKHUCIbIM ra3, aMMHAK, rami€Has
U3BECTb, HETAIIEHAs U3BECTh, INThEBAs COAA, IUPUT U JIP.);

chopmupo8anHocms yMeHull onpeoenims BAIEHTHOCTb U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAVHEHUAX PA3JIMYHOIO COCTaBA; BUJ XUMHUYECKON
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMUECKAs, BOJOPO/IHAS) B COCIUHEHMSIX; TUII
KPUCTAJUIMYECKON PEHIETKM KOHKPETHOTO BeEIlleCcTBa (aTOMHas, MOJEKYJspHas,
WOHHAs!, METAJUTMYECKas ); XapaKTep CPebl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX
COCJIMHECHUN;

cpopmupoeanHocmy ymenus O00BACHAMb 3A6UCUMOCb CEOUCME Geujecms om
8UOA XUMUYECKOU CBA3U U MUNA KPUCMALIUYEeCKOU Peulémkuy, OOMEeHHbll U
OOHOPHO-AKYENMOPHBIU MEXAHUZMbI 00PA3068AHUSL KOBATIEHMHOU CEA3U;
copMUpoBaAHHOCMb YMEHUU YCMAHABAUEAMb TTPUHAJIEKHOCTh HEOPTAHNYECKUX
BEIIECTB I10 UX COCTaBY K OINpeeIEHHOMY KiacCy/Tpymnie COeAUHEHUN (IIPOCThIe
BEIIECTBA — METAUIBl M HEMETAJUIbl, OKCH/Ibl, OCHOBAHUSA, KHUCIOTHI,
aM(OTEpHBIC THIPOKCHUJIBI, COJIH);

cpopmuposanHocme yMeHUl. K1accupuyuposams. Heop2aHuiecKue 6eujecmed no
Ux cocmagy, Xumudeckue peakyuu no pasiuiHblM HPUSHAKAM (YUCTY U COCMAgy
peazupyrowux eewecms, menjiosomy 3ggekmy peakyuu, usMeHeHuro cmenexeu
OKUCNIEHUs. DIIeMEeHmMOos, O0OpAMUMOCU, YYACMUI0 KAmaiuzamopa u m.n.);
CAMOCMOAMENbHO 8blOUPAMb OCHOBAHUA U Kpumepuu O Klaccugukayuu
U3YUACMBIX GeUeCE U XUMUUECKUX PeaKyUll;

cpopmuposanHocms yMeHull packpvléams CMbICI Niepuoandeckoro 3akona /1. M.
MenpeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO U

IPOrHOCTHYECKYIO (DYHKIUU;
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8)

9)

chopmuposanHOoCms YMEeHUll Xapakmepuzoeams SJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 3yeMeHTOB 1—4 nepuosioB [leproanyueckoil CUCTEMBl XUMHUUYECKUX
anmementoB JI. M. MenzeneeBa, HMCIONB3ys HOHATHS «S-, P-, O-3JI€KTpOHHBIC
opOuTANIY, «IHEPTETUICCKUEC YPOBHIY; 00bACHAMb 3aKOHOMEPHOCTH U3MCHCHHSI
CBOWMCTB XMMHMYECKUX 3JIEMEHTOB M HUX COCAWHEHUW IO NMEPUOJAM WU TpyHIam
ITepuoauueckoi cucTeMbl XUMHUYECKUX 3J1ieMeHTOB [[. 1. MeHnneneena;
«OCHOBHOE U B030YIHCOEHHOE IHep2emuyecKue COCMOAHUS AMOMa», O0OBACHAMDb
3AKOHOMEPHOCMU USMEHEHUS] CBOUCME XUMUYECKUX DJIeMEeHMO8 U UX COeOUHEHU
no nepuooam u epynnam Ilepuoouuecxoii cucmemot /] U Menoeneesa, earenmuvie
B03MOMNCHOCIU AMOMO8 DJIEMEHMO8 HA OCHOB8E CMPOEHUS UX IJIeKMPOHHBIX
obonoyex

cpopmuposannocmes  ymenutl  xapakmepuzoéamv  (onucvieams) — 00OITHEC
XAMHUYECKUE CBOWMCTBA HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX  KJIACCOB;
noomeepaicoams CyIeCTBOBAHUE I€HETUYECKOM CBS3M MEXKITY HEOPTraHUYECKUMHU
BEIIECTBAMHU C MOMOIILIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;
chopmuposanHocms  yMeHUs.  packpviéamv — CYUWHOCMb:  OKUCAUMENbHO-
B80CCMAHOBUMENILHLIX ~ PEaKYUulti NOCPeOCmEOM COCMAGIEHUS  INeKMPOHHO2O
bananca 3mux peakyuil;, peaKyuii. UOHHO 20 0OMeHA NYymém COCMAasIeHus Ux
NONIHbIX U COKPAWEHHBIX UOHHBIX VPAGHEeHULl, peakyuil 2uopoausa; peaxyuil
KOMNIEeKCco0bpazo8anus (Ha  npumepe  2UOPOKCOKOMNAEKCO8  YUHKA U

ANFOMUHUS);

10) cpopmuposannocme  ymenus kKiaccuguyuposams XUMHYECKHE PEAKIHUH TI0

pa3IMYHBIM MpU3HAKaM (YMCITy M COCTaBY PEarnpyrolIuX BEIICCTB, TCTUIOBOMY
abdexTy peakimuu, U3MEHEHUIO CTENIEHEH OKHCIICHHS 3JIEMEHTOB, 00OpaTHMOCTU

peaKkiMK, YYacTHIO KaTaau3aTropa);

11)cpopmuposannocmos  ymenuii cocmaeisimes YPaBHEHUS PEAKIUN Pa3TUYHBIX

TUTIOB; TIOJIHBIE W COKpalIEHHBICE YpaBHEHUS pEAKIMid HMOHHOTO OOMEHa,

YUUTBIBAA YCJIOBHUA, IIPU KOTOPBIX OTH pCaKIWH UAYT A0 KOHIIA,
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12)cchopmuposannocme  ymenuri  nposooums  PEAKIMH,  TOATBEPIKIAIOIINC
KaueCTBCHHBI COCTaB PA3JIMYHBIX HEOPTAaHWMYECKUX BEIIECTB; PACHO3HABAMD
OTIBITHBIM MTyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BCIIECTB;

13)cpopmuposannocms  ymenuii  packpvigams  CYHIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TTOCPEJCTBOM COCTABICHUS JIEKTPOHHOTO OaiaHca
ATUX PEAKIIN;

14) cpopmuposannocmes ymenuii 006BACHAMb 3aBUCUMOCTh CKOPOCTH XMMHUYECKON
peakiuy OT pa3IMYHbIX (AKTOPOB; XapakTep CMELIEHUs XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (mpuniun Jle [atense);
chopmupoeanHocmev ~ yMeHUss  OOBACHAMb  3AKOHOMEPHOCMU  NPOMEKaHUs
XUMUYECKUX Pearkyull ¢ Y4EMoM Ux IHepeemuiecKux XapaKxmepucmuk, Xxapaxmep
UBMEHEHUs1 CKOPOCMU XUMUYECKOU peakyuu 6 3a6UCUMOCMU Om  PA3TUYHbIX
Gdaxmopos, a marxdce xapakmep CMeUWeHUss XUMUYECKO20 PAGHOBecUs Noo
GRUsAHUEM BHeWHUX 8o30elicmautl (npunyun Jle [llamenve),;

15)cpopmuposannocme  ymenuii - xapakmepuzoéamv ~ XUMHUECKHE  MPOIIECCHI,
JeKaIe B OCHOBE MPOMBIIIICHHOTO TOJYyYEeHUsI CEPHOW KHUCIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHUH 00 OOIMX HAYYHBIX MPUHIIMIIAX |
HKOJIOTHYECKUX MPOOIeMax XMMHUECKOTO MPOU3BO/ICTBA;
chOpMUPOBAHHOCMb YMEHUS XAPAKMEPU308ams XUMU4eCcKue peaxkyuu, rexcauue
8 O0CHOBE NPOMBIUUIEHHO20 NOJVYeHUs CEPHOU KUCIOmbl, aMMuaka, obdwue
Hayuuvle NPUHYUNbL XUMUYLECKUX NPOU3BOOCME, YelecO0OPA3ZHOCMb NPUMEHEHUs
Heop2aHUu4ecKux eewecms 6 NPOMBIUIEHHOCMU U 6 Oblmy C MOYKU 3PeHUs]
COOMHOUEHUSL PUCK-NONb3A,

16) cchopmuposannocmes  ymenuti npoooums BBIYHCICHUS C HUCIOJb30BaHUEM
TIOHATHUS «MAaccoBasi JIOJS BEIISCTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKITNSIX, MACChHI BEIECTBA WM 00bhEMA ra30B MO U3BECTHOMY

KOJIHMYCCTBY BCIICCTBA, MACCE HIIN O6’béMy OJHOT'0 U3 YYACTBYIOIIUX B PCAKIHUHU
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BEIIECTB, TETUIOBOTO 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHSI MAaCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,
CchopMUpoBaHHOCMb YMEHUS NPOBOOUMDb PACYEMbL: C UCNONb308AHUEM NOHAMULL
«maccoeas 0011 Gewjecmea 6 pacmeopey U «MOIAPHAS KOHYEHMPAYUA»,
Maccol sewjecmsa uiu 06véMA 2aza No U3BECMHOM) KOJIUYEeCm8Y 6eujecmsd,
macce unu 00BEMY 00HO20 U3 VHACMBYIOWUX 8 DEeaKyuu Geujecms; Mmeniosoco
agpgpexma peaxyuu, 3HaueHus 6000POOHO20 NOKA3AMENSL PACMBEOPO8 KUCIOM U
wenoyel ¢ U38eCMHOU CMeneHvio OUCCOYUAyUU; Maccol (00véma, Koauuecmed
sewecmsa) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHBIX 8euecms OAHO 8 8UOe
pacmeopa ¢ onpedenénHol Maccogoll 00aell pacmeopEHHO20 8eujecmad Ul 0aHo
6 uzbvLimKe (umeem npumecu); O0aU BbIXOOA NPOOYKMA pearyuu; O0ObEMHBIX
OMHOWEHULL 24308,

17)cghopmuposannocmes ymenuit cobarooams npasuia TOJIB30BAHUS XUMHUCCKON
NMoCyJIol U 71abopaTOpHBIM 000PYJIOBAaHHMEM, a TaKXkKe MpaBuia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMHU TIO0 BBITIOJIHCHUIO JTa0OPATOPHBIX
XUMUYECKUX OTBITOB,;

18)cpopmuposannocmo  ymenuti  niaHupogamev U - GINOIHAMbL ~ XUMHUYECKUN
IKCIIEPUMEHT (pa3iokKeHHe MEePOKCHAAa BOIOPOAa B MPUCYTCTBUH KaTalau3aTopa,
OTpEJICICHHE CpEellbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCATHLHOTO
WHUKATOPA, BIUSHUAC PAa3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON peaKIlnH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE pPEakluu Ha Ccyiab(dar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «MeTtamibey u «HeMmeramiel») B COOTBETCTBHM C TpPaBHJIAMH TEXHUKH
Oe3omacHOCTH MpU 0OpaIEHUH C BEIECTBAMH H JIA0OPATOPHBIM 000PYI0BAHUEM,
npeocmasiimes  Pe3yJabTaThl XHMHUYECKOTO OSKCIEpUMEHTa B QopMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIMN U ¢hopmynupoeams BHIBOABI Ha OCHOBE

9TUX PE3YIbTATOB,
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CHOpMUPOBAHHOCIIL  YMEHULL: CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb
Xumuyeckuli  IKCnepumeHm  (npogedeHue  peakyuti  UOHHO20 — O0OMeHa,
noomeepocoeHue  KauecmeenHo20  COCMAsd  HeOP2AHUYeCKUX  Beujecms;
onpeoeneHue cpeovl pacmeopos 8eulecms ¢ NOMOWbIO UHOUKAMOPOS8, U3VUEHUe
BIUAHUSL PA3TUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUUECKOU peaxkyuu, peuleHue
IKCNEPUMEHMANbHLIX  3a0ay no memam «Memannery u «Hememannery) c
coonrooenuem npasul 6€30nacHo20 0opaujenuss ¢ gewecmeamu u 1adopamopHbim
obopyoosanuem, @Gopmyauposams yeib UCCACO08AHUS, NPEOCMABIAMb 8
pasmuuHou  Gopme  pesyrbmamvl  IKCHEPUMEHMA, AHATU3UPOBAMb U
OYEHUBAMb UX OOCMOBEPHOCHIb,

19)cpopmuposannocms  ymenutl  KpumMu4ecku — AHAIUIUPOBAMb  XUMHUYECKYIO
MH(pOpMAIHIO, TOJIy4aeMYI0 U3 pa3HbIX ncToUHUKOB (CMU, UuTepHeT u ap.);

20) chopmuposannocms  ymeruil cobarooams npasuia HKOJIOTHYECKU
IIEJIECOO0Pa3HOT0 TOBEJACHHUSI B OBITY W TPYIAOBOW JCSATEILHOCTH B IEJSAX
COXPaHEHHUSI CBOETO 3/I0POBbS M OKpY)KAIOIIEeH MPUPOAHON Cpelbl; OCO3HABATH
OMMACHOCTh BO3JICHCTBUS HAa JKUBHIC OPTaHW3MBI ONPEICIEHHBIX BEIICCTB,
noHumasi cMbicn mokazatens [1/IK (mpemenbHON MOMyCTUMOWM KOHIICHTPAIUH),
nosACHAMb Ha TIPUMEPAX CIIOCOObI YMEHBIIEHUS U MPEAOTBPAICHUS UX BPEIHOTO
BO3JICHCTBYS HA OpraHU3M YEJIOBCKA;
chopmupoganHocms yMenuti. cooO00ams NpAGuUld NOAb308AHUSL XUMUUECKOLL
nocyoou u J1abopamopHuiM 000py0o8aHuem, 00pawjeHus ¢ 6ewecmseamu 8
COOMBEeMCMBUY C UHCMPYKYUAMU NO BbINOJIHEHUIO 1AO0PAMOPHLIX XUMUUECKUX
ONBIMOB, IKON02UYECKU YeNecO0OPA3H020 N08edeHUus 6 Ovimy u mpyooeou
0esImeNbHOCMU 8 YelsAX COXPAHEHUSI C80€20 300P08bsl, OKPYICaroueli NPUpooHOLl
cpeodbl U OOCMUNCEHUST e€ YCMOUUUBO20 PA38UMUs, OCO3HABAMb ONACHOCHDL
MOKCUHECKO20 OelCmBUsL HA JHCUBbIe OP2AHUZMbL ONPEOCNEHHBIX HEOP2AHUYECKUX
gewgecms, nouumas cmuvici nokazamens IL[K (npedervnoii  donycmumot

KOHYeHmpayuu), cghopmuposannocmy VMEHULL: ocywecmeniamo
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YeeHanpaesienHblli NOUCK XUMUYECKOU UHGOpMayuu 8 pasiuyHblX UCMOYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku
AHAIU3UPOBAMb  XUMUYECKYIO  UHgopmayuio, nepepabamvigamv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4eOHOU 3a0ayeli

21) st 0OydYarOIIUXCS € OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHUE
NPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SBJICHUM;

22)UIs CHETBIX M CIA0OBUISIINX OOYYAIOIINXCS: YMEHHE HMCIIOJIb30BaTh PeabehHO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1ist 3anucu XumMudeckux Gopmyi.
Pe3ynbrarel oOydeHuss Ha 0a30BOM YypOBHE OPHUEHTHUPOBAHbI Ha OOIIYIO

(YHKIMOHAIIBHYIO TPaMOTHOCTD, MOJYyYEHUE KOMIIETEHTHOCTEH /Jis MOBCEIHEBHOU

KU3HU M oO0ulero pasputusi. Pe3ynmbraThl 0OydeHHsT Ha YIIIYOJEHHOM YpOBHE

OpDMEHTUPOBAHbl  HA  IIOJYyYEHHE  KOMIIETEHTHOCTEHM Uil  MOCJEAYIOLIEH

npodeccuoHaIbHOM NEeATeTbHOCTH KaK B paMKax JJaHHOW MPEIMETHON 001acTH, TaK U

B CMEXKHBIX C HEW 00J1acTsIX.
COJEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMUSI»

10 KJIACC « OPTAHUYECKAS XUMUS» BA3OBbI YPOBEHb

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT opraHuyeckod XHMHUHU: €€ BO3HUKHOBEHHME, PAa3BUTHE W 3HAYEHUE B
MIOJIy4EHUM HOBBIX BELIECTB M MarepuanoB. Teopus CTpOEHUs OpPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE T0JIOKeHUS. CTPYyKTypHbIE (POPMYIIbI
opraHu4eckux BemecTB. ['omomorus, uzomepusa. XuMUYECKas CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPATHBIE CBSI3U.

IIpencraBnenre o KilaccU(pUKaUMU OpraHUMYECKHX BemecTB. HomeHknarypa
OpraHUYEeCKUX COEIMHEHHMH (CHUCTeMaTH4ecKas) W TPUBHAIBHBIE Ha3BaHUSA

BOXHEUILINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BELIECTB.
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SKCHepI/IMCHTaJIBHI)IG MCTOABI HM3Y4YCHHA BCIICCTB H HUX npeBpameHHﬁ:
O3HAKOMJICHUEC C o6pa3uaMH OpPraHUYCCKHUX BCHICCTB U MATCPHAJIAMH Ha MX OCHOBC,
MOACIIMPOBAHUC MOJICKYJ OPraHH4YCCKUX BCIICCTB, H&6JII-OI{€HI/I€ H OIIMCAaHHC
ACMOHCTPALIMOHHBIX OIIBITOB 110 IIPCBPAIICHUIO OPIraHUYCCKHUX BCIICCTB IIPpH

HarpeBaHuM (MaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHUH psaAn. MeraH U 3TaH —
MPOCTEHIINE TPEACTABUTENIN aJKaHOB: (U3MYECKHE M XHUMHUYECKHE CBOWMCTBA
(peakuum 3aMeIICHUS W TOPCHHUsS), HaXOXKJACHHE B TMPHUPOJE, IOJIYYECHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJOTHYECKHU PAA. OTWIEH WU TPOINHIEH —
MPOCTEHIIIE TIPEACTABUTENIM aJKCHOB: (U3MYECKHE M XHMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUSA, TAJOTEHUPOBAHUS, THUApaTallid, OKUCICHUS U
MOJMMEPU3AITUH ), TTIOTYyYeHUE U IPUMEHEHUE.

Anxanuensl. byraawen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakKHEHIINE
XUMUYECKHEe CBOMCTBa (peakiusi mnonumepusanuu). [lomydeHue CUHTETHYECKOTrO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJOTHUUECKUN Psifl. AIETUICH —
MPOCTEHIIMN  TpPEACTaBUTENIb  AJIKHHOB: COCTaB, CTpoeHue, (QUu3nueckue u
XMMHMYECKHE CBOMCTBa (peakiuy TUJPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTallVH,
TOpEHMUS ), TOJTy4eHUE U IPUMEHEHHUE.

Apenbsl. benson: cocraB, crpocHHe, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TajJoTeHUPOBAHUS W HUTPOBAHUS), MOJTYYEHHE U MPUMEHEHHUE. TOayod:

COCTaB, CTPOCHUC, (bI/ISI/I‘ICCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DCaKI_II/II/I TraJOIrCHUPOBAHU A

u HI/ITDOBaHI/IH) INOJYYCHHMC M TIPHMMCHCHMHC. TOKCUYHOCTD aApCHOB. I'eneTnueckast

CBA3b MCXKAY YIJTICBOAOpOdaMU, IMTPUHAAJICKAITUMHA K pa3JIMYHBIM KJIaCCaM.
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[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB. [IpupoaHbIii Ta3 U OMyTHBIC HEPTIHBIC
razel. Heptpr m e€ mpomcxoxnmenne. CrocoObl mepepabOTKu HEPTH: TMEPEroHKa,
KPEKUHT (TEPMUYECKHH, KaTaTUTUYCCKUi), muponu3. I[IpoaykTel mepepaboTKu
HepTH, WX TPUMEHEHHUE B MPOMBINUICHHOCTH M B ObITy. KameHHBIN yrons u
MPOJYKTHI €ro NepepadoTKU.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIeCTB W UX IpeBpalleHUM:
O3HaKOMJIEHHE ¢ 00pa3laMu IIaCTMACC, KayuyyKOB M pe3uHbl; Kosuiekuuu «HepTs» u
«YToap»; MOAEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX;

IIPOBCACHUC HpaKTquCKOﬁ pa6OTBIZ IMOJIYUCHHUC 3TUJICHA U U3YUYCHHC CI'O CBOMCTB.

PacuérHble 3agaun
Bbluucienus no ypaBHEHHUIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEUIECTBA WJIM MPOAYKTa pEakUuu 10 H3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OAHOI'O N3 NCXOAHBIX BCIICCTB UJIH IIPOJYKTOB peaKIII/II/I).

Kucnopoacoaep:xamue opraHudecKkue CoeAMHEHUS

[IpenensHbie OAHOATOMHBIE CIUPTHL. METaHOJI U 3TAHOJ: CTPOCHUE, PUBHMUECKUE U
XUMHYECKUE CBOMCTBA (pPEaKIMU C AKTUBHBIMU METAJUIAMH, ralOr€HOBOJOPOJIaMH,
ropeHue), npuMeHeHrue. BonopoaHbie CBSA3M MEXy MOJIEKYyJIaMu criupToB. JleiicTBre
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M 4YEeJIOBEKa.

MHoroaToMHbIe COUPTHI. DTUIICHTJIUKONb U TIULEPUH: CTpOCHHUE, QU3HYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMU METaJlJIaMU, KaueCTBEHHAs
peakiuss Ha MHOrOAaTOMHbIE CHUPTHI). JlelicTBUE Ha OpraHu3M 4eJIOBEKa.
[IprumeHeHue ruepruHa U STUIICHTIIUKOJIS.

deHo: CTpOeHUE MOJICKYJIbI, (PU3UUEeCKHue U XMMUYECKHe CBOMCTBA. TOKCHUYHOCTH
denona. [Ipumenenue dheHoma.

Anpaerunpl U KeToHbl. DopManbieru, aleTaabAerua: CTpoeHue, GU3nYecKue u
XUMUYECKUE CBOMCTBA (pEaKIMU OKHUCIEHUS U BOCCTAHOBJICHUS, Kauye€CTBEHHBIE
peakium), moJiydeHrue U IPUMEHEHUE.
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AHCTOHI CTPOCHHUC, d)I/IBI/I‘IeCKI/IC 1 XMMMYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCTaHOBHeHI/Iﬂ), INOJYYCHHEC U IIPUMCHCHHUC.

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTHI. MypaBbUHAas U YKCyCHas
KHUCIIOTBI: CTpOeHHE, (PU3MUecKre M XMMHUYECKHE CBOWMCTBA (CBOICTBa, oOmue s
KJ1acca KUCJIOT, peakuus dTepudukanmn), nofydyeHue u npumeHerune. CreapuHoBas u
OJICMHOBAasl KHUCIOTHI KaK MPEACTaBUTEIN BBICHIUX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOLIEE JEHCTBUE.

CrnoxHble 3pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CHOXKHBIX
s¢upoB. Kupel. I'maponus xupoB. [Ipumenenue >xupoB. buomnoruueckas poinb
KHUPOB.

VYrneBoabl: cocTaB, KiIacCU(pUKALUs YIJIEBOAOB (MOHO-, IW- U TOJUCAXapHIibl).
['moko3a — mpocTedmnii  MOHOCAaxXapua: OCOOCHHOCTHM CTPOEHUS MOJIEKYJIbI,
(dbuznyeckue U XMMUYECKHE CBOWCTBa (B3aumojeicTBue ¢ ruapokcugom meau(Il),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l), BocctanoBneHue, OpoxxeHue
[JIIOKO3bl), HAXOXKJIECHHE B TNPUPOAE, MPUMEHEHUE, OHOJOrMYecKas poJib.
®dotocuHTe3. pyKTO3a KaK U30MEP TIIFOKO3HL.

Caxap03a — OPCACTABUTCIIb JUCAXAPHUIOB, THAPOJN3, HAXOXIACHHUC B IIPUPOAC U

IOPUMCHCHHUC.

Kpaxman u nemnono3a Kak nOpupoaHble noiaumepsl. CTpoeHHMe Kpaxmana u
nemnono3sl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THIpOJIU3,
KAueCTBEHHAs PEAKIUS C HOJOM).

OKCHEpUMEHTAIIBHBIE METOJAbl M3YYEHMS BEIIECTB MW WX IPEBpaALICHUM:
MpPOBE/ICHUE, HAONIOJICHHE W OINHUCAHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIUPTOB, KA4E€CTBEHHBIC PEAKUWH OJHOATOMHBIX CIHPTOB (OKHCIEHHE 3TaHOJIA
okcugoM Meau(Il)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJEHCTBHUE TJIMLEPUHA C
ruapokcuom Menu(ll)), anpaernioB (OKHCIEHHE aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(Il), B3amMopelicTBHE Kpaxmajga C HOIOM);

IPOBE/ICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.
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PacuéTHble 3aga4n
Bbeluucienus no ypaBHEHHUIO XUMHYECKOW peakiuu (Macchl, 00bEMaA, KOJIUYECTBA
HCXOJHOIO BEIIECTBA WJIM NPOAYKTa PEAKIUH IO H3BECTHBIM Macce, O00BEMY,

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

A30Tc0)1ep>Kamne OpPraHNY€CKHUE COCANHCHUA

AMuHpl. MeTHIaMUH UM aHUJINH: COCTaB, CTPOCHHC, d)I/ISI/I‘{eCKI/Ie H XUMHWYCCKHC

cBoMcTBa (ropeHune, B3auMOJIEHCTBUAE C BOAOU U KUCIIOTAMHA ).

AMUHOKHUCIIOTBl KaK aM(OTepHble OpraHudyeckue coeAuHeHus. Dusznyeckue u
XUMUYECKME CBOMCTBA AMHMHOKHCIOT (Ha IpuMepe TIIuIuHa). buosornueckoe
3Ha4YE€HUE aMUHOKHCIIOT. [lenTuapl.

benku Kak MNpUPOAHBIE BBICOKOMOJIEKYJISIpHBIE —coeauHeHus. IlepBuuHasg,
BTOPUYHAsI M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKH.

OKCHEpUMEHTAIIBHBIE METOJAbl M3YYEHMS BEIIECTB W WX IPEBpaLICHUM:
HaOJIIOICHUE W ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JeHaTypauus OeIKOB Mpu

HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BricokoMoJieKkyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSTHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINU, CPEAHSS MOJIEKYJApHas
Macca. OCHOBHBIE METOJbI CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHN —
MOJIMMEPHU3AIUs U TTOJIMKOHIEHCAIIHS.

[InacTmMacchl (HOJ'H/IBTI/IJ'ICH, IMOJIMITPOMMMUJICH, TTOJMBHHMIXJIOPHU, HOJ'II/ICTI/IDOJI).

HarypajapHblii ¥ CHHTETHYECKHE KavuyKh (OYyTaIUEHOBBIN, XJIOPONPEHOBBIN WU

U300PEHOBLIN). BookHa: HaTypajgbHBIE (XJIOMOK, IIEPCTh, INEIK), NCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCK034), CHHTETHYECKHE (KAaIIpOH U JIABCAaH).
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OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHUS BEIIECTB H UX IPEBPALLICHUIL:
O3HAaKOMJIEHUE C 00pa3laMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4YyKOB.

MexnpeaMeTHble CBA3H

Peasm3zanust MeXXpeIMETHBIX CBS3€M NMPU U3YYEHHH OPraHuYecKor xumuu B 10
KJIACCe OCYIIECTBIISIETCSI Yepe3 HMCMOJb30BAHME KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK W MOHITUH, SIBISIOMIMXCS CUCTEMHBIMHU JIJI1 OTIEJbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TOHATHA: SBJIICHHE, HAy4YHBIM (akT, rumoresa,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(UKalus, MEPUOJAUYHOCTb, HAOIIOJCHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

®du3uka: mMarepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUYECKUI
YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3MUECKHE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUSL.

buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BELIECTB B OpraHu3Me,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBIC BellecTBa (OCNKHU, YrIEBOABI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOpPHbIE MOPOABI, IOJIE3HBIE HCKONAeMbIe, TOIUIMBO,
pecypchl.

TexHo0rus: NUIIEBbIE TPOAYKThI, OCHOBBI PAIMOHAILHOTO TUTAHUs, MOIOLIUE
CpEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MaTepUalbl U3 UCKYCCTBEH-

HBIX U CHHTCTUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASI XUMUS» YIJIYBJIEHHBIN YPOBEHbD

Teopernueckne 0CHOBbI OPraHUYECKON XMMUM

[IpeameT u 3HaUE€HHWE OPraHUYECKOW XHMHH, MPEACTABICHHE O MHOT0OOpa3uu

OPTraHUYECKUX COEIUHECHUMU.
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DNEeKTPOHHOE CTPOEHHUE aToMa YIJiepoja: OCHOBHOE U BO30OYXIAEHHOE COCTOSHUS.
BaneHTHble BO3MOXKHOCTH aTroMa yriiepoja. XUMHUUYECKas CBS3b B OPTaHHMYECKUX
coeIMHEeHUsIX. Tumel ruOpuaAM3alMu aTOMHBIX opOuTaneil yriepoaa. MexaHU3MbI
00pa3oBaHUsI KOBAJICHTHOW CBSI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). THIIbI

MepEKpbIBaHUSI aTOMHBIX OpOUTaliel; 6- U w-cBs3u. OauHapHasi, ABOMHAs U TpOitHas

cBsa3b. CriocoObl pa3pbiBa CBsI3€l B MOJIEKyJlIaX OpraHuyeckux BemiecTB. [lonsarue
0 CBOOOJHOM pajafiKaje, Hykieohuse 1 JIeKTpoduIe.

Teopust cTpoeHHsi opraHuYecKux coeanHeHuil A. M. byTiepoBa U COBpEMEHHbIE
MIPEACTABICHUS] O CTPYKTYpE MOJIEKYJI. 3HaUYE€HUE TEOPHUH CTPOCHUSI OPraHUYECKUX
coeuHeHu. MonekymsipHble U CTpYKTypHbIE (opMmyibl. CTPYKTypHbIE (POPMYJIBI
Pa3JIMYHBIX BUJOB: Pa3BEPHYTAsl, COKpAIEHHAs, CKEIETHAS.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHBIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kiaccuukalMu  OpraHuyeckux  BemiecTB.  llonsTue
o pyHkmoHanpHOM rpyrme. I'omonorus. I'omonorudeckue psaapl. CucTreMaTHIecKas
HOMeHKIarypa opraamdeckux coeauaeHnii (IUPAC) wu TpuBHalbHBIC Ha3BaHUS
OTJIENbHBIX MPEACTaBUTENCH.

OcobenHocT W KJaccu(UKaIus OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHUsI BEIIECTB U UX IPEBPAILICHUIL:
O3HaKOMJIEHUE ¢ 00pa3llaMi OPraHMYECKUX BEIIECTB M MaTepuajaMy Ha UX OCHOBE;
OTBITHl MO TPEBPAIICHUIO OPraHMYECKUX BEIIECTB INpPU HarpeBaHuu (ILJIABJICHHE,
oOyTJIMBaHWE W FOPEHHE); KOHCTPYMPOBAHHE MOJECICH MOJEKYJI OPTaHMYEeCKUX
BEILECTB.

YriaeBoaopoasl
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Anxanbl. ['omornorumyeckuid psij  ajikaHoB, oOmas ¢opMmyna, HOMEHKJIATypa
3
Y U30MepUsl. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, SP -

ruOpuIu3alms aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. Kondopmepsl. Ouznueckue

CBOICTBA aJIKAHOB.
XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUUMHA 3aMEUICHHS, HW30MEpHU3alNH,

ACTUAPUPOBAHNA, HUKIN3alWH, IIHUPOJIN3d, KPCKHUHIA, TOPCHUA. IIpeacraBiaeHue o

MCXaHU3MC DeaKI_II/Iﬁ pPaauKaJIbHOI'O 3aMCIIICHMA.

Haxosxnenue B npupojie. CriocoObl MOTyYeHUs U MPUMEHEHHE aTKaHOB.

[uknoankanel. OOmas ¢dopmysna, HOMEHKiIatypa u uzomepus. OcoOeHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJbIX (I[UKJIOMPONAH, IUKIO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IHUKJIOTEKCaH) MUKIoadkaHoB. CrocoObl MOTy4YeHUs U MPUMEHEHHE
[IUKJIOAJIKAHOB.
Ankenbl. ['oMojoruueckuid psi  ajdkeHoB, oOmas QopMmyia, HOMEHKIATypa.
DNEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJIKCHOB, SP THOPHIM3ALMS
aTOMHBIX OpOHUTaJIell yriiepona, 6- ¥ ©t-cBsi3u. CTpyKTypHas U reoMeTpuyeckas (Imc-
TpaHc-) uzoMmepusi. Pu3ndeckre CBOMCTBA AJIKEHOB.

XHUMHYECKHE CBOMCTBA: peaKkuyn IMPUCOCANMHCHUA, 3aMCIICHUA B O-IIOJIOKCHUC

NpU JIBOMHOW CBSI3M, MOJMMEPHU3ALMM W OKUCICHUS. [Ipe/cTaBlieHHEe O MEXaHU3ME

peakimu __ saekTpoduibHoro  mpucoenuHenus.  [IpaBuimo  MapkoBHHMKOBA.

KauecTBeHHbBIE peaku Ha TBOMHYIO CBS3b.
CrocoObl IOJTyYEeHHS ¥ IPUMEHEHHE alTKEHOB.
Ankanuensl. Kiaccudukanusa ankaadeHoB (CONpsDKEHHBIE, HW30JUPOBAHHBIC,

KyMYJIUpOBaHHbIe). OCOOEHHOCTH DJIEKTPOHHOI'O CTPOCHHS M XMMHYECKHX CBOWMCTB

CONPSKEHHBIX JTUEHOB, 1,2- u l,4npucoenuuenue. [lonmumepusanus conpsiKEHHBIX

JHUCHOB. Crioco0m1 MMOJIYUYCHUA 1 IPUMCHCHHUC AJIKAAVCHOB.
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Ankunbl. ['oMonormueckuil psj ankuHOB, oOmas ¢opMyna, HOMEHKIATypa
U U30MepUs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKMHOB, SP-
ruOpuau3aIys aTOMHBIX opOuTaeit yriaepoaa. @u3nuecKkue CBONCTBA aJIKUHOB.

XUMUYECKHe CBOMCTBA: peaxIuu PUCOCAUHEHUS, JIUMEpU3alin
U TpUMepH3aum, okuciaeHus. KucioTHbie CBOMCTBAa aJKWHOB, UMEIOIINX KOHIIEBYIO
TpOitHYyIO CBsi3b. KauecTBeHHBIE peakiui Ha TPOMHYIO CBSI3b.

CnocoObl OJIy4eHHS U IPUMEHEHHUE AJIKMHOB.

ApomMartudeckue yrieBoJaopoabl (apeHsl). ['oMonoruueckuil psj apeHoB, oOIas
(dbopMyIia, HOMEHKJIATypa U U30MepUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE

MOJICKYJIbI OeH301I1a. HDaBI/IJ'IO APOMATHYHOCTH, IIPUMCPBI APOMATHYICCKUX

coenrHeHur. u3nyueckue CBOMCTBA APEHOB.

XVWMHUYECKHE CBOMCTBa O€H30Jla U €ro TOMOJIOTOB: pPEakUWd 3aMEellEHUs
B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paauKajle, PEAKLUMH IPUCOECIUHEHMS,

OKHCICHHUC T'OMOJIOI'OB OcH301a. [IpencraBicHue O MEXaHU3ME peaKLMu

anekTpodunsHoro 3amenienus. llpencraBieHne 00 OpPUEHTHPYIOLIEM JIEUCTBHH
3aMecTuTeNell B OCH30JIbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX  PaJUKAaJIOB,
KapOOKCUJIbHOM, THIPOKCUIIBHON, aMHUHO- U HUTPOTPYMIIbl, aTOMOB T'aJIOT€HOB.

Oco06eHHOCTH XMMHUYECKUX CBOMCTB ctuposa. [lonmumepusanus cTupoda.

CriocoObl MoTyueHus: ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOJAOPOIOB.

[Ipuponusiii ra3. IlomyTtHbsie HedTsHbie Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamMmeHHbI# yrosib 1 NpoayKThl €ro nepepaboTKu.

CrmocoObl  mepepabOTKM  HEPTH:  TMEpPEroHKa, KPEKUHT  (TEPMHYECKUH,
KaTaJIMTUYECKUd), pupopMuHr, nupoiu3. IIpoaykTel nepepaboTku HedTH, UX
NPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTndeckast CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TaJIOTEHNPOU3BOIAHBIX  YIJIE€BOIOPONOB. Peaknun

3aMCIICHUA rajJJorcaa Ha THAPOKCOrpyIIy, HUTPOI'PVIIILY, NMAaHOI'PVIIITY,

AMHWHOTPVIIITY. I[CﬁCTBI/IC Ha TaJJOr¢HIIPOMU3BOAHBIC BOJHOI'O U CIIMPTOBOI'O paCcTBOpPa
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HléJ'IOLIH. BSaHMOHCﬁCTBHe JUTaJIOTCHAJIKaAHOB C MArHUCM H IIMHKOM. IlonsiTuEe O

MCTAJJIOOPIaHNYCCKHUX COCIMHCHUAX. Hcnonn3oBaHue raJJOrcHIIpOU3BOJHBIX

yTJIEBOJIOPOIOB B OBITY, TEXHHUKE M MTPH CHHTE3€ OPTraHNYECKHUX BEIICCTB.

DKCnepUMEHTATBHBIC METO/IBl U3YUCHUS BEIIECTB W UX MPEBpAICHUN:, U3yUeHUE
(UBUYECKUX CBOMCTB YTIAEBOAOPOAOB (PACTBOPUMOCTH), KAUE€CTBEHHBIX PEAKIIUN
YIJIEBOJIOPOIOB PA3IMYHBIX KJIacCOB (0OeciBeunBaHne OPOMHOM MM MOTHON BOIBI,
pacTBOpa TEpMaHraHaTa Kajius, B3aWMOJCHCTBHE aleTHJICHa C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHapyKEHUE yTiepojia ¥ BOJAOPOJa
B OPTaHUYECKUX BEIIECTBAxX; IOJyYCHHE OTWUJIEHA | U3yYEHHE €ro CBOWCTB;
o3HakoMJieHHEe ¢ KoyutekiusamMu  «HedTs» u «Yromb», ¢ obOpasmamu IiacTMacc,
Kay4yKOB U PE3UHBI, MOJICTMPOBaHUE MOJIEKYJT yIJI€BOJIOPOIOB
Y TaJIOTEHIPON3BOAHBIX YTIIEBOJAOPOIOB.
Kucaopoacoaep:xamue oprannyeckne coenHeHUst

[IpenenbHble 0gHOATOMHBIE CUPTHL. CTpoeHHE MOJEKYN (Ha IpUMepe MeTaHoja
v oTaHona). ['omosorumyeckuit psa, odmas dopmya, U30MepHsi, HOMEHKIATypa
u knaccudukaius. Pu3nyuecKkre CBOMCTBA NPENETbHBIX OJHOATOMHBIX CIIUPTOB.
Bomopoansie cBsI3u MeXIy MOJICKYJIAMH CITHPTOB.

XVMHUYECKHE CBOMCTBA: pEaKIWHM 3aMCIIEHUs, JerHapaTallid, OKHCICHUS,
B3aUMOJICHCTBHE C OpraHUYEeCKUMU 1 HEOPTaHUYECKUMU KHUCIIOTaMHU.

HDCI[CTaBJICHI/IC O MCXAaHHU3MC DeaKHI/Iﬁ HVKJ'ICOd)I/IJ'IBHOFO 3aMCIICHUA. KauecTBenHas

peakiusi Ha OJHOATOMHbIE CIHPTHI. JleCTBHE 3TaHOJIAa M METAHOJA HAa OpPraHu3M
yenoBeka. CrocoObl MOMyYeHUs U MPUMEHEHNUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa | u3oMepus. OcoOeHHOCTH (HUBNUECKUX
Y XUMUYECKUX CBOWCTB.

MHoroaToMHbl€  CIHUPTHl —  ATUJEHIVIMKOIL W IIulepuH.  Du3ndeckue
Y XUMHUYECKHE CBOMCTBA: PEaKIMU 3aMEIIeHUs], B3aUMOJICHCTBUE C OpraHUYEeCKUMU

N HCOPTraHNYCCKHMHU KHCJIOTAMH, KAYCCTBCHHAA PCAKIIHNA Ha MHOI'OATOMHBIC CIIMPTEI.
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JlelictBue Ha opraHu3M 4denoBeka. CrnocoObl  MONydyeHHUs ¥ MPUMEHEHUE
MHOTOA2TOMHBIX CITUPTOB.

@enon.  CTpoeHHE  MOJEKYNbI, B3aUMHOE  BIMSHHE  T'HAPOKCOTPYIIIBI
u 6enzonpHOrO sinpa. dusnueckue cpoicTBa (eHona. OcoOEHHOCTH XUMHUYECKHX
cBOMCTB (peHoma. KauecTBeHHBIe peakunu Ha QeHol. TOKCHYHOCTH (eHoma.
Cnoco0Obl oryueHus U npuMeHenne penomna. Genonpopmanbaeruanas cModa.

KapOoHWmIbHBIE COCNMMHEHHS — aIBACTUABI W KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHMJIBHOW Tpymmbl. ['oMoiornyeckue psiabl albIeTU0B U KETOHOB, OOmIas
dopmyrna, wu3zoMepus U HOMEHKIaTypa. dusnueckue CBOICTBa  aNbJETUIOB
U KETOHOB.

XUMHYECKHE CBOMCTBA albJCTHIOB M KETOHOB: PEAKIUU IPHUCOCTUHECHUS.

[lpencraBieHre 0 MEXaHW3ME  DPEAKIIMU  HVKICOMWILHOTO  IIPUCOEIHHEHUS.

OxucneHue anpAerujioB, KAueCTBEHHbIE peakuuu Ha anpaeruasl. CrnocoObl
IIOJIyYEHUs U IPUMEHEHUE AJIBIAETU0B U KETOHOB.

OnHOOCHOBHBIE TIpeneNbHbIE KapOOHOBbIE KHUCHOTh. OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus n HOMeHKIaTypa. Pu3nyecKkue CBOWCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KAapOOHOBBIX KHCIOT. BojopoaHble CBSI3M MEXIy
MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT.

XVMHUUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMCTBA, peakius dTepudUKaIi, peaKiuu
C YY4aCTHEM YTIIEBOJOPOJIHOIO paanKaia.

Oco0eHHOCTH CBOMCTB MypaBbUHON KUCIIOTHI.

[TonsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CJIOKHBIX d(PHpax, aHTUAPUIAX,

TAJJOIrCHAHIruapuaax, aMmuaax, HUTpuJiax.

MHoroo6pasue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOMCTB HEIPEACIbHBIX
1 aQpOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KUCJIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpencTaBuTeny BRICIIX KapOOHOBBIX KUCIIOT: CTEApUHOBAsI, MaJTbMUTHHOBAS,

OJICMHOBAs1, JIMHOJICBAsid, JIMHOJICHOBAA KHCJIOTHI. CniocoObI MOJIYYCHHUA U IPUMCHCHUC

Kap6OHOBI>IX KHCJIOT.
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Cnoxnble 3¢upsl. ['omonormyeckuit psg, oOmas dopmyna, HU30MEpHs
Y HOMEHKJIaTypa. @DOU3NYECKHE U XMMHUYECKUE CBOMCTBA: THUAPOJIU3 B KHUCJIOU
U IIEJIOYHOM cpee.

Kupwr. Ctpoenue, (uU3MYECKHEC W XUMUYECKHE CBOMCTBA JKUPOB: THUIPOIIU3
B KUCJIO U mienouHoi cpene. OCOOCHHOCTH CBOMCTB KUPOB, COACPIKAIIUX OCTATKH
HEMPEAEIbHBIX JKUPHBIX KACIOT. JKUpBI B IPUPOIE.

Mpu1a KaK CONM BBICHIMX KapOOHOBBIX KHCIIOT, UX Morollee nerctsue. [loHatue

0 cuHTeTH4YeCcKnXx MorImx cpeacreax (CMQC).

OO611ast xapaKTepUCTHKA YTIEBOIOB.

Knaccudukanus yrneBogoB (MOHO-, M- U MOJUCAXAPUIBI).

Monocaxapu/pl: IJIF0KO3a, bpykKTO3a, rajakTosa, pub03a, JIE30K-
cupubo3a. dusnueckue CBOMCTBAa 1 HaXO0XKJIECHUE B IIPUPOJE.

dotocunTe3. Onruueckas HN30MCPH. KOJ’IB‘I&TO-HGHH&H TAYTOMCPpHA Ha IIPHUMEPC

MOJICKYJIbI TJIFOKO3bI, IPOSKIIMM Xeyopca, o, B -aHOMCPEI I''TFOKO3bI.

XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYaCTUEM CIIUPTOBBIX U AJIbACTUIHON
TPYIII, CHOUPTOBOE U MOJOYHOKHCIOE OpokeHue. IIpuMeHeHHEe TIFOKO3bI, €&
3HAYEHHE B )KU3HECATEIBHOCTH OPTaHU3MA.

Jlncaxapuasl: caxaposa, MaJibTO3a M JaKTO03a. BoccranaBnuBaroniye
Y HEBOCCTaHABJIMBAKIIME Jaucaxapuabl. ['maponm3 maucaxapunoB. HaxoxneHue
B MMPUPOJE U TPUMEHEHHE.

[Tonucaxapunapl: Kpaxmani, TJIMKOT€H WU Ieiono3a. CTpoeHHe MaKpOMOJEKYI
Kpaxmasa, IIMKOreHa U 1eJITI0J103bl. PU3MYECKUe CBOMCTBA Kpaxmaia U 1EeJUTF0I03bI.
XUMHUYECKHE CBOMCTBA KpaxMmalia: THJPOJN3, KAaYeCTBEHHAs pEAKUHs C UOJOM.
XUMHUYECKHE CBOMCTBA IICJUTIONO3BI: THUAPOJIN3, TMOJYYCHHE S(PHUPOB IEITUTFOIO3HI.
[ToHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlIETATHBIN MIENK).

OKCIepUMEHTAIbHbIE METOJIbI M3YyYEeHHUS BEIIECTB U WX MPEBpAICHUN:
PacTBOPUMOCTh Pa3JIMYHBIX CHUPTOB B BOJI€, B3aMMOJICHCTBHE ATaHOJIa C HATPUEM,

OKHCJICHHC JTHUJIOBOI'0O CIIMpTa B aJbACTHUA Ha paCKaﬂéHHOfI MGI[HOﬁ ITPOBOJIOKCE,
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OKHCJICHHE JTWJIOBOIO CIHpPTa JIUXPOMATOM Kallug (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB); KAUECTBEHHbIE pPEAKUUH Ha albJIeruabl (C THIPOKCUIOM
muammuHcepeopa(l) u rugpokcugom meau(ll)); peakius raunepruHa ¢ TUIPOKCHIOM
Meau(ll); xumudeckue CBOMCTBAa pacTBOpa YKCYCHOM KHCIOTBI; B3aHMMOJEHCTBHE
pacTBopa MIOKo3bl ¢ ruapokcuaoM meau(ll); B3aumoneiicTBue Kpaxmana C UOJIOM;
pElIeHNe KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CrupTsl U PeHomby. «KapOooHoBbIe
KUCTOTHI. ClI0KHBIE 2()UPBDY.

A3oTcoaep:kaliue OpraHnyecKue coeANHeHHus

AMUHBI — OpraHMYecKue MpOou3BOJHbIE amMmuaka. Kiaccudukanus amMuHOB:
anu(paTUIECKue U ApOMaTUUYECKUE; TIEPBUYHbBIC, BTOPUYHBIE U TpeTUYHbIe. CTpoeHHe
MoJIeKyl, oOmast ¢opmyna, H30MEpHUsi, HOMEHKIATypa M (PU3NYECKUE CBOMCTBA.
XHUMHYECKOE  CBOWCTBA  anu(aTHYEeCKMX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ANKWINPOBAHKE, B3aUMOJICHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOM Kuciaoton. Commn
ATKWJIAMMOHHUSL.

AHUIIMH — TMpeACTaBUTENb aMUHOB apomaTudeckoro psaa. CTpoeHHe aHWIHMHA.
B3aumHoe BiusiHUE rpynn aTOMOB B MoJieKyJsie aHuIuHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peakIuy HA AaHUJIMH.

CnocoObl  monyyeHus U npuMeHeHue anudaruyeckux amuHoB. [lomyuyeHue
aHWJIMHA U3 HUTPOOCH30JIa.

AmuHokucnotel. HomeHknatrypa wu uzomepusa. OTaelbHbIE NPEACTABUTEIN O

AMHMHOKHMCJIOT. TIJIMIOWH, aJIaHWH, d)CHI/IJIaJIaHI/IH, CCPpHH, TJIYTaAMHMHOBAajg KHCJIOTA,

JM3UH, 1ucTterH. Onrudeckas HW30Mepus aMUHOKHUCIOT: D-u |L-aMWHOKHCIIOTEI.

dusnyeckrue CBOMCTBA AMHUHOKHCIOT. XUMHUUYECKHE CBOWCTBA aMHWHOKHCIOT Kak
aM(OTEpHBIX OPTraHUYECKUX COCIMHEHUM, peaKIrs MOJIMKOHISHCAIIMH, 00pa30BaHHe
MEeNTUIHON CBsI3U. buosornueckoe 3Ha4eHWE aMHHOKHUCIOT. CUHTE3 W THUIPOJIH3

METITUIOB.
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benku kak mnpupomneie monuMephl. llepBuuHas, BTOpUYHAs U TPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBa OCJIKOB: THUIPOJIH3, JICHATypalus,
KaueCTBEHHbIE PEAKIIUU Ha OCIKH.

IloHusTue 00 A30TCOACPIKAIITNX I'CTCPOLUKINICCKHUX COCAMHCHUAX.

HI/IDI/IMI/IILI/IHOBBIG U ITYPUHOBBIC OCHOBAHMA. HVKJ'ICI/IHOBBIG KHMCJIOTBI. COCTAaB,

CTPOCHUC U OomoJoruyeckas POJIb.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEeHHUsI BEIIECTB M WX MPEBpalllCHUN:
pacTBopeHue OCJIKOB B BOJIE; JIeHaTypalus OEJKOB IpPU HarpeBaHWUM, IIBETHHIC
peakiud Ha  O€JIKH; peIICHHE OJKCIEPUMEHTAJIbHBIX 3aJad 10  TeMaM
«A3oTcoaepKale OpPraHUYECKUe COCIMHEHHUs» W «Pacrno3HaBaHWE OPraHUYECKHX
COCJIMHECHUI.

BbicokomMoJieRyIsIpHBIE COCAMHEHMS

OCHOBHBIC TIOHSITHSI XUMHHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALMU, CPEOHSAS MOJIEKYJISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHECHUN —

IMOJIMMCPpHU3 AU H IIOJIMKOHACHCAaI M. IIpeacraBiaeHue O CTCPCOPETYIIIPHOCTHU

u HaHMOHeKVHHDHOﬁ CTPYKTYPEC MMOJHUMCEPOB, 3aBUCUMOCTbD CBOMCTB IHOJUMCEPOB OT UX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOI'O CTPOCHU .

[Tonumepuble  Marepuanbl.  [lmactmaccsl  (MOJAUATUIIEH,  MOJHUIPOIHIICH,
MOJIMBUHWIXJIOPU,  MOJHUCTHPOJ,  MOJUMETUIMETAKpUIAT,  IMOJMKapOOHATHI,
noJIMATUIICHTEpEePTaNIaT). Y THIM3aIus U iepepadoTKa MIacTHKA.

DnacToOMEphl: HATYPAJIbHBIA KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJIMeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

BosiokHa: HaTypasibHble (XJIOMOK, IMIEPCTh, IIENK), MCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIaBCaH ).

[Tosumepsl  cnenMaJbHOIO Ha3HAYCHUS (TCdZ)J'IOH, KEBJIAP, JJCKTPONPOBOAAIINC

IIOJIMMCPBI, 6HOD33HaraeMI)Ie HOJ'II/IMCDBI).
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OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHUS BEIIECTB H UX IPEBPALLICHUIL:
O3HAKOMJIEHUE C 00pa3laMi TMPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yyKOB; pELIEHUWE OSKCIEPUMEHTANbHBIX 3a7ad no TeMe «Pacro3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3a1aun

Haxosxnenne MosiekyisipHON (hOpMyJibl OPraHM4eCKOro COCIMHEHMSI IO MacCOBBIM
TOJISIM DJIEMEHTOB, BXOJSIINX B €r0 COCTaB; HAXOXIACHUE MOJICKYJIIPHON (HOPMYJIBI
OpraHUYEeCKOTO COEJUHEHUss Mo Macce (00bEéMy) MPOAYKTOB CropaHus; IO
KOJIMYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB PEAKIUU W/WIM HCXOJHBIX
BEIIIECTB; YCTAHOBJICHUE CTPYKTYpHOU (OPMYJIbI OpPraHUYECKOro BEIIECTBA Ha
OCHOBE €r0 XHMHYECKHX CBONCTB WJIM CIIOCOOOB MOJIYYECHHS; OIPEICICHHUE J10JIU
BBIXO0/Ia IPOJYKTA PEaKIuu OT TEOPETUUECKU BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3M

Peanuzanuss MeXNpeaMETHBIX CBS3€ld IpPU H3YYEHUM OPraHMYECKONM XUMUU
B 10 Kkmacce ocCymiecTBIsAE€TCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAay4YHbIX TOHATHUM, TaK W MNOHSATUH, MNPHUHATBIX B OTIAEIBHBIX IPEIMETaX
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO0uue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SIBJICHHWE, HAy4YHBIM (akT, TuUmoTesa,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiaccuduKaius, HaOI0JeHUEe, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIENb, MOICIMPOBAHHUE.

dusuKa: MaTrepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUN
YPOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIECTBA, (PU3MUECKHE
BEJIMYUHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus:  kierka, opraHum3M, JKOocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, AaBTOTPOMHBIA U reTepoTpOPHBIA TUN TUTaHUS, OpOXKEHHE,
(dhoTocuHTe3, NbIXaHue, OCIKU, YTIIEBOIbI, YKUPhI, HYKJICMHOBBIE KUCTIOTHI, (DEPMEHTHI.

['eorpadusi: mose3Hbie HCKOTaeMbI€, TOTUIUBO.
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TexHonorus: IMUIICBBIC IMPOAYKTBI, OCHOBLI PAIlMOHAJIbBHOI'O IITMTAHUWA, MOKOIIHC

cpeacrBa, Marcpuabl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KITIACC «OBIIIAA U HEOPTAHUYECKASA XUMUS»
BA30BbII YPOBEHDb
Teopernyeckne 0CHOBbI XUMUH

XHUMHUYECKUN 3J€MEHT. ATOM. Sapo atoMa, M30TOMbI. DJIEKTPOHHAs O0O0JIOYKA.
DHepreTUYeCKre YpOBHH, IMOIYypPOBHU. ATOMHBIC OpOWTaNHU, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacrpefesieHUs] JIEKTPOHOB IO OpOUTAIAM B aroMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLIHsl aTOMOB.

Ilepnoanyeckuit 3akoH U Ilepuoanueckas cucrema XUMU4eCKUX diemeHToB . H.
MenpneneeBa. CBs3p INEpHOAUMYECKOrO 3akoHa W [lepromnueckol  cUCTEMBI
xuMudeckux sneMeHTtoB [[. M. MenzneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHWYECKHX DJJIEMEHTOB U
0o0pa3zyeMbIX UMH IPOCTHIX U CJI0KHBIX BELIECTB 10 IPYIIaM U nepuoaam. JHaueHHe
IIEPUOINYECKOI0 3aKOHA B Pa3BUTHUN HAYKHU.

Crtpoenue BemecTBa. XUMUYECKas CBA3b. BUibl XuMUYeCcKo# CBsI3U (KOBaJIEHTHAs
HEMOoJISIpHAas W TOJIsIpHAs, WOHHAsA, MeTajuimueckas). MexaHu3mbl 0Opa3oBaHUs
KOBQJIGHTHOM  XUMHYECKOM CBA3M (OOMEHHBIH W  JOHOPHO-AKIETITOPHBIN).
Bopoponnas cBs3b. BaneHTHOCTh. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKHUCIIEHUS.
WoHBI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THWIMBbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THNA KPUCTAIIMYECKON PEIETKH.

[lonatne o nucnepcHbIX cUCTEMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.

MaccoBasi 10Jis1 BEIIECTBa B pacTBOPE.
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Knaccudukanus HeopraHnueckux coeiuHeHui. HoMeHknaTypa HeOpraHM4ecKux
BEIIECTB. | eHeTnyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, NPHUHALICKAMNUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccupukanus XUMUYECKUX PEAKIM B HEOPTaHUYECKOM
Y OPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS U
[IPEBPALLECHUS SHEPTUH [P XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pas3iauuHbIX (akTopoB. OOpaTumbie
peaknuu. XuMH4YecKoe paBHOBecue. DakToppl, BIHAKOIME Ha COCTOSHHUE
xumMuueckoro pasHosecus. [Ipunnun Jle Ilarense.

Onektponutuyeckass auccounanus. CuiabHble W cialble 3yeKTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCJasd, HEWTpanpHas, IienoyHasd. [loHAtwe o

BOJOPOJHOM IIOKAa3aTcCJIC (DH) pacTtBopa. Peakimu HMOHHOTO oOMeHa. FI/IQQOHI/IZ’»

HECOPraHMYCCKHUX WU OPraHNYCCKHX BCILICCTB.

OKMCIINTEIIbHO-BOCCTAHOBUTEILHBIC PCaKIIHM. [loHsiTue 00 QJICKTPOJIN3C

pacIIaBOB U PacTBOPOB coieil. [I[puMeHeHne d1eKTposmsa.

OKCHEpUMEHTAIIBHBIE METOAbl M3Y4YEHHMS BEIIECTB MW WX IPEBpaALICHUM:
nemoHcTpauusa Tabmuin «llepuoanueckas cuctema XUMHYECKUX 3ieMeHToB JI.M.
MenneneeBay; HM3ydeHHE MOJENEH KPUCTAIUIMYECKUX PEUIETOK; HAOIIOJEHHE U
ONHCaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (Pa3floKEHHE MEPOKCHIIA
BOJIOPOJIa B MPUCYTCTBUM KaTaanu3aTopa, ONPENEIICHHE CPENBl PACTBOPOB BEIIECTB C
MOMOUIbI0 YHUBEPCAIHHOTO MHIUKATOPA, PEAKIMM HOHHOTO OOMEHA); MpOBEACHHE
MPaKTUYECKON paboThl «BiusHue pa3nuuHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOU

pEeaKL.

PacuérHble 3agaun
Pacyétel Mo ypaBHEHHSIM XMMUUYECKUX PEAKIUKA, B TOM YHUCJIE TEPMOXHUMHUYECKUE

paC‘—IéTLI, pvaéTLI C UCITIOJIB30BaHUCM ITOHATHA «MAaCCOBas JOJIA BCIICCTBA».
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Heoprannueckass xumus

Hewmeramnsl. Ilonoxenne HemertamioB B llepnognyeckoil cucremMe XMMHUYECKHX
anemeHToB J.M. MenzaeneeBa u OCOOCHHOCTHM CTPOEHHUS aTroMOB. Duznueckue
CBOMCTBa HEMETAIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpUMEpEe KHUCIOpOAa, CEpHI,
dbocdopa u yraeposaa).

XVWMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETAIOB (TaJIOTEHOB, Cepbl, a30Ta,
docdopa, yrieposa u KpeMHHUSI) U UX COCTUHEHHUH (OKCUIOB, KUCIOPOICOAEPKAIIIIX
KHCJIOT, BOJIOPOJHBIX COCTUHEHU ).

[IpuMeHeHNE BAXKHENIIIMX HEMETAUIOB U X COECTMHEHUIA.

Mertamnel. Ilonoxkenne wMeramnoB B Ilepmogumdeckoln cHUCTEME XHMHYECKHX
anemeHToB [[. Y. MenneneeBa. OCOOEHHOCTH CTPOCHHS ASJIEKTPOHHBIX 000JIOUYEK
aToMoB MeTauioB. OO0mue ¢usndeckue cBoicTBa MeTauioB. CIuiaBbl METaJIJIOB.
DIIEKTPOXUMHUYECKNN DA HAIPSIKEHUM METAJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIITUX METAJIOB (HATPU, Kalui, KaJblIMi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO6mue crocoObl TONydeHUs MeTauioB. Mertamnyprus. Kopposwsl MeTamioB.

Crioco0bl 3a1UThI OT KOppo3uu. [IppuMeHeHrne MeTamioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIBHBIE METO/IbI M3YYEHHS BEIIECTB M MX MPEBPALICHUN: U3yYEHUE
kotekuun  «Metamiel WM CIUIaBb»,  OOpas3lOB  HEMETAJIOB;  pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/Jay; HAOJII0JEHUE W ONUCAaHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJEUCTBUE THUAPOKCHIA ATIOMUHHUS C PacTBOpaMU

KHCJIOT U I].[GJIO‘-IGﬁ, Ka4CCTBCHHBIC PCAKIIMHU HAa KaTHOHBbI MeTaJ'IJ'IOB).

PacuéTHble 3aaa4n

Pacuérel maccel BemiecTBa WM OOBEMA ra3oB IO H3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OO0BEMY OJIHOTO M3 Y4YaCTBYIOIIMX B pPEaKUUU BEIIECTB,;
pacuéthl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIMH, €CITU OJTHO U3

BCIICCTB UMCCT IIPUMCECH.
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XuMus 4 )KU3Hb

Ponp xumum B 00eCHEYeHUH HKOJIOTUYECKOM, HSHEPreTUYECKOW U MHUIIECBOM
0e30MacHOCTH, PAa3BUTUU MeEAUIUHBL. [loHSATHE O HAy4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM.

[IpeactaBnennss 00 OOMMX HAYYHBIX MPHUHIIUNAX MPOMBINIICHHOTO MOJIYYCHUS
BaKHEUIIINX BEIIECTB.

UenoBek B MUpPE BEMIECTB U MATEPUAIIOB: BAXKHEUIIIME CTPOUTEIbHBIE MATEPUATIBI,
KOHCTPYKLIMOHHBIE MaTe€puaybl, KpPACKH, CTEKJIO, KEepaMHKa, MaTepualbl I
AJIIEKTPOHUKH, HAHOMATEPHUaJIbl, OpPraHUYECKHE U MUHEPAIbHbBIC YI00pEHMUS.

XuMHUST H 3J0pOBbE YEJIOBEKA: IIpaBWja MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB; MpaBuia OE30MaCHOTO UCIOIB30BAHUS MPEnapaToB ObBITOBOM XMMHUH B
MMOBCETHEBHOM KU3HU.

MesknpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeIMETHBIX CBS3€H NMPU M3YYEHHH OOIIEH UM HEOpraHWYeCKON
xuMud B 11 kacce oCcyliecTBIsSETCS Yepe3 UCTOIb30BaHNUE KaK OOIIMUX €CTeCTBEHHO-
HAYYHBIX IIOHATUH, TaK WU TMOHITUW, SBJISIOMIMXCA CHUCTEMHBIMHU ISl OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO61ue ecTeCTBEeHHO-HAyYHbIC TTOHSATHS: HAYYHBIM (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalIM3, CHUHTE3, Kiaccu(uKaius, MePUOAUIHOCTh, HAOIOJEHUE, DSKCIEPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

®dusuka: marepus, dHEpPrus, macca, aTroMm, 3JEKTPOH, NPOTOH, HEWTPOH, HOH,
M30TOI, PAJMOAKTUBHOCTb, MOJIEKYJAa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BeIIeCTBa, (PU3NUECKUE BEJIWYMHBI M CAUHUIBI UX
U3MEPEHUSI, CKOPOCTb.

Buonorus: kierka, opranusm, sKocuctema, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadmsa: muHEpanabl, TOpHBIE MOPOJABI, TOJIE3HBIE HCKONAeMbIe, TOILIMBO,

peCypChI.
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TexHonorus: XUMHYECKas IMPOMBIIIJICHHOCTb, MCTAJLUIYPTUA, IMIPOHU3BOIACTBO
CTPOUTCIIbHBIX MAaTCpUaliOB, CEIbCKOXO03SMCTBEHHOC IMPpON3BOACTBO, IMHIICBAA
IMPOMBIIIJICHHOCTD, Q)apMaHCBTI/ILIeCKaH IMPpOMBIINLJICHHOCTD, IIPpONU3BOACTBO
KOCMCTHYCCKHX  IIpCIapaTroB, IPOU3BOJACTBO KOHCTPYKOHOHHBIX MaTCpUAJIOB,

QJICKTPOHHASA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUH.

11 KNIACC «OBIIAA U HEOP'TAHUYECKAA XUMMUA»

YIJIYBJEHHBINA YPOBEHb

Teoperuyeckue 0CHOBbI XMMHH
Atom. CocTaB aTOMHBIX siA€p. XUMUYECKUI 3JIeMEHT. 30TOTBI.

KopnyckynapHO-BOJIHOBOM  JIVaJIWU3M, ABOWCTBEHHAS OPUPOAA  DJIEKTPOHA.

CTpOGHI/IG QJICKTPOHHBIX 000104EeK aTOMOB, KBAHTOBBLIC YHMCJIA. SHGPFGTI/ILIGCKI/IG

YPOBHM U HMOAYPOBHH. ATOMHBIC opOuramn. Kiaaccudukamus XHMHYECKHX
aJIeMeHTOB  (S-,p-,d-,f-a;meMenTnl).  Pacmpezenenue 9SJCKTPOHOB IO  aTOMHBIM

Op6I/ITaJ'I$IM; IIPUHIWII MHHHMMYMa OJHCPIHMH, IMPHUHIINII Hawm, IIpaBUJIO Xsz[a.

DNEeKTPOHHBIE KOH(UTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSTHUH, dJIEKTPOHHBIE KOHPUTYPAIIMH HOHOB.

IlonsaTue 00 QHCPIrun HMOHHU3AllNN, DHCPIrun CpoACTBA K DJICKTPOHY.

DIIEKTPOOTPULIATEIBHOCTb.

[lepnomnueckuii 3akoH U lleproanmyeckass cuUcTEMa XUMHYECKHX DJIEMECHTOB
. . MenpneneeBa. CBs3b NEPUOAUYECKOTO 3aKOHA U [leproInuecKkor CUCTEMBI
XAMUYECKUX  DJIEMEHTOB  C COBPEMEHHOM  TEOpUEW  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMUYECKHUX JJIEMEHTOB W 00pa3yeMbIX HMH
MPOCTHIX U CIOXKHBIX BEUIECTB MO TPyMHIlaM U NepuojaM. 3HAYCHUE TIEPUOIUYECKOTO
3akoHa [[. 1. Menneneena.

XUMHUYECKasi CBs3b. Bwuabl XMMHUYSCKOM CBS3M: KOBAJICHTHAs, HWOHHAs,

MeTajinyeckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJEHTHOW CBSI3M: OOMEHHBIN
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U JOHOPHO-aKIENTOPHBIA. DHEPrusi W JJIMHA CBsI3U. [IoNspHOCTH, HANpPaBIEHHOCTh
Y HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KparHele cBs3u. BojopoaHas CBA3b.
MeXMOJNEKyJIIIpHbIE B3aUMOJICHCTBUS.

BaneHTHOCT, ™ BaJICHTHBIE BO3MOXKHOCTH aTOMOB. [ I/IGDI/II[I/BaI_[I/I}I ATOMHBIX

opbutaneii. CBA3b DSJIEKTPOHHOM CTPYKTYpbl MOJIEKYJ C MX TE€OMETPUYECKUM

CTpOoeHHEM (Ha IpUMEpPEe COCAMHEHHI 3JIEMEHTOB BTOPOIO MEPUO/IA).
[IpencraBiieHre O KOMIUIEKCHBIX coeluHEHUsAX. CocTaB KOMIUIEKCHOTO HWOHA!

KOMHHGKCOO6paSOBaTeJII>, JIUTraHbI. KOODI[I/IHaI_[I/IOHHOG yncjao. HomeHknarypa

KOMILICKCHBIX  COCJIMHCHUI. 3HaUYCHUE KOMILJICKCHBIX coeauHeHun. IloHsaTHE

0 KOOPAWHAIIMOHHON XUMHH.

BemecTsa MOJIEKYJISIPHOTO Y HEMOJIEKYJIAPHOIO CTPOCHHUS. Turbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) ¥ CBOMCTBA BEILLECTB.

[TonsiTne o pucnepcHbIXx cuctemax. McrtuHHBIE pacTBOphl. llpencraBiieHue

O KOJUIOMJHBIX PaCTBOpax. CniocoOsbl BBIpA)KCHHUA KOHLCHTpAIMKU PaCTBOPOB!

MAaccoBasi JOJIsI BEIIECTBA B PacTBOpPE, MOJISIpHAs KOHUEHTpauus. HaceleHHbie
Y HEHACBIILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. TpUBUANIbHbBIC
Ha3BaHMS OTJICJbHBIX MPEACTABUTENICH HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanus XuUMHUECKHMX peakiuii B HEOPTAaHMYECKOW W OPTaHMYECKOU
XUMUU. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXpaHEHMs U MpeBpallicHus
DHEPTUU TPU XUMHUYECKUX peakinusx. TemnoBbie d(PPEeKThl XUMUUECKUX PEaKITHil.
TepMoxuMUYECKHEe YpPaBHEHUSI.

CKoOpoCTh XMMHMUYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB.
['omoreHHbI€ 1 reTeporeHHbie peakiuu. Katanus u kataau3aTopsl.

OGpatuMble U HeoOpaTUMbIE peakiuu. XUMHU4Yeckoe paBHoBecue. KoHcTaHTa

XUMHUUYCCKOI'O PABHOBECHA. CDaKTOpBI, BIUAOIIME Ha IIOJOXCHHC XHMHYCCKOI'O

paBHOBCCHU:A: TCEMIICpATYpd, AABJIICHUC W KOHIOCHTpAIlMK BCHICCTB, YYACTBYIOHIHUX

B peakuuu. [ Ipunnun Jle [larense.
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SHCKTPOJII/ITHIIEECKSJI Aucconuanmsi. CunpHBIC U cla0bIe QJICKTPOJIUTHI. Crenenn

aucconmany. MoHHoe npousBeneHne Bojabl. Cpea BOJHBIX pacTBOPOB: KHCIOTHAS,

HeWTpanapHas, menouyHas. Bogopoaneiit mokazarens (pH) pactBopa. I'uaponus coseid.
Peakunu noHHoro oOMeHa.

OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENb
U BOCCTAaHOBUTENb. lIpomeccel  OKMUCIEHHsS UM BOCCTAHOBIICHMS. Bakneimme
OKUCJIUTEIA ¥ BOCCTAHOBUTENH. METON JJIEKTpOHHOTO OanmaHca. JIEKTPOJIU3
pPacTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAIbHbIE METOAbl HM3Y4YEHUSI BEHIECTB M HUX MpPEBpallCHUN:
pa3loKEHWE MEPOKCHAA BOJOPOAA B NPUCYTCTBUM  KaTaIM3aTOpa;  MOJAEIHU
KPUCTAJUIMUECKUX PEHIETOK; MPOBEJIEHWE pPeakluii HOHHOTO OOMEHa; OIpe/elieHue
Cpeabl PACTBOPOB C MOMOIIBIO HHAWKATOPOB; HW3YUYEHUE BIMSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON PpEAKIUM U MOJOKEHUE XUMHUUYECKOTO
PaBHOBECHSI.

Heoprannyeckasi xummust

[Tomoxenne HemeTtauioB B [lepuoamyeckon cucreMe XUMHYECKUX 3SJIEMEHTOB
JI. 1. MenneneeBa U OCOOCHHOCTU CTpOCHUS UX aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJUIOB. AJIJIOTPOIUST HEMETAJUIOB (Ha mpuMepe Kucioponaa, cepbl, docdopa
U yTJIepoJa).

Bonopon. Ilonydyenue, Quisnueckue U XUMHUYECKHE CBOMCTBA:  PEAKIUU
C METaJUIaMU Y HEMETaJUIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ 'uapuasl. TomirBHEIE
3JIEMEHTHI.

lanorenbl. HaxoxneHue B npuUpoje, CIOCOObI  TMOJIy4YeHHs, (PU3HUECKUE
1 XUMHYECKUE CBOMCTBA. ['aloreHOBOIOpOAbI. BaxHeuine KHCIOpOoACOAEpKaIIre
COCIMHEHHUs TaJoreHoB. JlabopaTopHbIE M MPOMBIIIJIEHHBIE CIIOCOOBI TOJYYEHUS
rajoreHoB. [[puyMeHeHune rajJoreHoB U X COCIUHEHUM.

Kucnopon, o30n. JlabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI  MOTYYEHUS

KHCJIopoaa. du3nYecKkue U XUMHMYECKHE CBOMCTBA " IIPpUMEHCHHUEC KHUCIOpOoda
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1 030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxxnenue B Ipupojie, CIOCOOBI MOTy4YeHUs, (GU3NICCKUE U XUMUUIECKUC
cBoiictBa. CepoBomopo/, cyiabhunasl. Oxcup cepbi(1V), oxcup cepoi(VI). CepHucras
Y CepHasi KUCIOThI U UX cosin. OCOOEHHOCTH CBOMCTB CEPHOM KHUCIOTHL. [IpuMeHnenue
CEphI U €€ COCTMHEHUM.

A3zotr. HaxoxeHnue B mpupojie, CnocoObl MoayyeHus, GUu3ndeckue u XuMUYECKUe
cBoiicTBa. AMMuak, HUTpUbl. OKCHIBI a30Ta. A30THCTast W a30THAsI KUCJIOTHI U UX
comu. OcoOeHHOCTH CBOMCTB a30THOW KHUCIOTHL. IlpuMmeHeHue a3ora U ero
COEIMHEHUH. A30THBIE y100pEHUsI.

®ochop. HaxoxneHnue B Opupoje, CHOCOObl  MOMydeHUs, (PuU3NUECKUe
u xumuueckue cpoiictBa. Dochuapl u dpochun. Oxcunbl ¢ocdopa, dochopHas

kuciaora u e€ comm. MeradochoprHas u mmpodocdhopHas KHUCIOTHL, dochopucras

u dhochopHoBarrcTass kuciaoThl. Ilpumenenne ¢ochopa U ero CcoeauHEHUH.

dochopHbIC YI0OpEHHS.

VYraepon, HaxoxXaeHue B Mpupoie. AIIOTpornHble Moaudukanuu. DU3NUYECKUE
U XUMUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriaepojoM. Okcun
yriepoaa(Il), okcun yrinepoaa(IV), yrojibHas kuciota u €€ coinu. AKTUBUPOBAHHbBIN

yroisb, aacopouus. PymnepeHsl, rpadeH, yriepojHble HaHOTpYOku. IIpumenenue

MIPOCTHIX BEIIECTB, 00Pa30BAaHHBIX YIIEPOJOM, U €T0 COSTUHEHUH.
Kpemunii. HaxoxxneHue B npuponae, CHnocoObl MNOMy4YeHHs, (pU3nYecKue
u xuMuueckue cBoirctBa. Oxcun kpemHus(IV), kpemHueBass KUCIOTA, CUIUKATHI.
[IpumeneHue kpeMHus U ero coenuHeHui. CTeKs0, ero moJiydeHue, BUIbl CTEKIIA.
[Tonoxxenne wmerawoB B llepuoanyeckor CHUCTEME XHUMHUYECKUX JJIEMEHTOB.
OCc00EHHOCTH CTPOCHUS DICKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB.

PacnopocTpaHeHne XMMHYECKUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOpE.

O6mue ¢usnyeckue CcBOMCTBA MeTasioB. [IpuMeHeHue MeTamioB B ObITY
u TexHuke. CIiiaBsl METaJIOB.

DNEeKTPOXUMHUYECKUI Pl HanpspKeHuil MetamioB. OOiue crnocoObl MoNTyyYeHus
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METAJJIOB: THAPOMETAJUTYpPIrusi, TUPOMETAILUTYPTHs, dIeKTpoMeTamyprus. [loHsTue
0 Koppo3uu MeTauioB. CriocoObl 3a1UThl OT KOPPO3HH.

O6mass xapakrepuctuka MeTawioB [A-rpynmbsl Ileprogudeckoil  cuctembl
XUMHUYECKUX 31eMEeHTOB. HaTpuii u xanuii: momydeHue, Gu3NUECKUe U XUMUYECKHUE
CBONCTBA, IPUMEHEHHE NMPOCTHIX BEUIECTB U UX COCIUHEHUM.

Obmass  xapakrepuctuka MmetauioB [[A-rpynmsr  Ilepuonudeckoit  cuctembl
XMUMUYECKUX AJIEMEHTOB. Maruuii u Kaibluil: MoxydyeHne, PU3NUECKe U XUMUUECKUE
CBOWCTBA, IPHMEHEHHE INPOCTBIX BEIIECTB M UX COECOUHEHHMHA. JKECTKOCTH BOJIBI
1 CIOCOOBI €€ yCTpaHeHUsI.

AmoMuHMI: TIONy4YeHHE, (U3UYECKUE W XMMUYECKHE CBOICTBA, MPUMEHEHHUE
IPOCTOTO  BEIIECTBA U €ro coenuHeHuidl. AMQoTepHble CBOHCTBA OKCHJA
Y TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI ATFOMUHUSA.

OO6miass  xapakTepucThka  MeTauioB  nmobounbix  noarpynn  (b-rpymm)
Ileproauyeckol CUCTEMBI XUMUYECKHUX JIEMEHTOB.

OU3NYECKUE U XMMHYECKME CBOMCTBA XpoOMa U €ro coeauHeHuid. OKCUIbI
u ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u quxpomaThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Pu3n4ecKre U XMMUYECKUE CBOMCTBA MapraHiia U €ro COeIWHEHUN. BaxHenme
coenunenust  mapranua(ll), wmapranma(IV), wmapranma(VI) u mapranma(VIID).
[lepmaHranar kanus, €ro OKUCIUTEIbHbBI