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MopesibHAsi CHHXPOHM3MPOBaHHAA padoyasi mporpamMma

0a30BOr0 1 Yyriry0JIéHHOT0 M3y4YeHusl npeaMera « XuMush»

(10-11 kuraccni)

HOACHUTEJIBHASA 3AIIMCKA

MopenbHas CHHXpOHU3UPOBaHHAS paboyasi mporpamMma 0a30Boro U yriayOJEHHOTO
uzydyeHus: npeamera «Xumus» B 10-11 kmaccax paszpaborana Ha ocHoBe Paboumx
mporpaMm cpenHero oOmiero oOpa3oBaHusi 1O XuMUU (0a30BbI  YPOBEHBD,
yrayOn€HHBI  ypOBEHb), OJOOPEHHBIX peleHueM (QeAepalbHOrO  y4eOHo-
METOJMYECKOT0 00BbeIMHEHUsI 110 00IeMy oOpazoBaHuio oT 29.02.2022r., mpoTOKOI
7/22, cocraBiaeHHBIX Ha ocHOBe PDesaepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O0 oOpazoBanun B Poccuiickoii ®Penepauun», TpeOoBaHuid K pe3ylbTaram
OCBOCHHMsI OCHOBHOUM 00pa30oBaTeIbHON MPOrpaMMbl CPEAHET0 O0Iero oopa3oBaHus,
IpeacTaBleHHbIX B DefepalbHOM TOCyIapCTBEHHOM O0Opa30oBaTEIbHOM CTaHIApTe
cpenHero oduiero odpazoBanusl, (yTBEpKAEH NpuKa3oM MUHUCTEpPCTBA 0Opa30BaHUS
u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413, ¢ usmeHenusimu ot 12
aBrycra 2022 1.), ¢ yu€rom «KoHIenuuu mpemnogaBaHus ydeOHOTO TpeaMera
«Xumusi» B oOpa3oBarenbHBIX  opraHusamusx  Poccuiickoit ~ ®deneparum,
peanu3yloumx OCHOBHbIE 00IIeo0pa3oBaTeIbHble MPOrpaMmbly  (YTBEpXKIEHA
Pemennem Komnernn Munnpocsemenusi Poccun, nporokos ot 03.12.2019r. Ne TTK-
4BH) W (QenepanpHO paboueld mporpamMmbl BocnuTaHus. OCHOBY MOIXOJ0B K
pa3paboTKe MOJENbHON CHUHXPOHU3WPOBAaHHOW pabouell mporpammbl 0a30BOrO U
yrayOnéHHoOro u3ydeHusi mpeamera «Xumus» B 10-11 kmaccax, K omnpezeseHuto
oOmielt crpaTteru OOy4eHHMs, BOCIUTAHUS M Pa3BUTHS 0OydarOLUIUXCsl CpeACTBAMU
ydyeOHOro mnpenMera «XuMHs» Ha 0a30BOM YpPOBHE COCTABWJIM KOHLENTyallbHbIE
nooxkeHuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJAEpIKaHUS,

pe3ynbTaToB 00y4YeHUss M TpPeOOBAHMI K YpPOBHIO MOJTOTOBKH BBIITYCKHUKOB.



N3yuenne mnpeamera, peanusyemMoe B yCIOBUSX UG (epeHIUpOBaHHOTO,
npo¢uiabHOro  oOydeHHus,  MPU3BAHO obOecrieunTh  00IIE0OPA30BATENHHYIO
U OOIIEKYJbTYpHYIO TOATOTOBKY BBIIYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTanuy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM >KU3HH B COLUYME, a TaKXKe IS
OPOJOJDKEHUS OOydeHUs B CpPEAHMX CIEUUAIBHBIX M  BBICIIMX  Y4eOHBIX

opraHu3anusax, B KOTOPbIX XUMUS ABJIACTCA OI[HOfI N3 IPUOPUTCTHBIX JUCIUILIINH.

B COOTBETCTBMU C JaHHBIMH TIOJIOKCHHSIMH MOJIENbHAS CHHXPOHU3UPOBAHHAS
paboudasi mporpamMma cpenHero oOmiero oOpa3oBaHusi  (0a30BBIM  YPOBEHB):
yCTaHaBIMBaeT  O0s3aTelibHOE  (MHBapUMAHTHOE)  MPEIMETHOE  COJIepIKaHUE,
OTpeJIeNsIeT KOJUYECTBEHHBIE M KAYECTBEHHBIE €ro XapaKTePUCTUKH Ha KaKIOM
dTame W3Y4YeHUs TpeaMeTa, MpeayCMaTPUBACT TMPHUHITUIBI CTPYKTYPHUPOBAHUS
CoJiep KaHMs ¥ paclpe/IeIeHHs €ro Mo KjaccaM, OCHOBHBIM pasjiejiaM U TeMaM Kypca;
Ta€T TPUMEPHOE pacTpeeieHre yYeOHBIX YacoB 10 TEMATHYECKHUM paseliaM,
PEKOMEHIYEeT IPUMEPHYIO TIOCIICIOBATEIHPHOCTh U3YYCHHUS OTACIBHBIX TEM Kypca ¢
y4€TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€HM, JIOTMKH y4eOHOTO
mporiecca, BO3pPAaCTHBIX  ocoOeHHocTer  ywamuxcs 10-11  kmaccoB;  maér
METOJMYECKYI0 HHTEpPHpETAlNioO IeJied M3ydeHHs TpeaMeTa Ha  YPOBHE:
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeaHero oOiiero oOpa3oBaHWUS,
COJIepKaTEeIIbHON XapaKTePUCTUKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHON MPOrpaMMbl CcpeaHero oOmero oOpa3oBaHus (JIMYHOCTHBIX,
METaIpPEAMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB Y4eOHO-ITO3HABATCIIHLHON
NeSATeTLHOCTH YYEHUKA TI0 OCBOCHHUIO cozepkaHus npeameTa. [1o BceM Ha3BaHHBIM
MO3UIIMAM B TPOTpaMMe COOJIIOJICHA TMPEEeMCTBEHHOCTh ¢ Paboueil mporpammoit
OCHOBHOTO 00111ero 00pazoBanusi Mo Xumuu (s 8—9 kjaccoB 0Opa30BaTEIbHBIX

OpraHu3aluii, 6a30BbI YPOBEHbD).



MogenbHas ~ CHHXpOHM3MpOBaHHas  pabodas  mporpamMMa  HMeEeT  Lelb
CUHXPOHU3HUPOBATh COJEp)KaHHWE Y4YeOHOro MpenMera [Jisl W3Y4YEeHHUS IpeaMeTa
«Xumus» B 10-11 kaccax B paMKax MyJbTUIIPO(PHUIEHOTO yueOHOTO IIIaHa.

[lean u 3amaunm ydyeOHOro mnpenMera «XUMHUS» B COOTBETCTBYIOLIEM pa3felne
IPOrpaMMBbl NPEACTABICHBI COBMECTHO, KaK Ul 0a30BOTO, mak u 015 y2aAy01éHH020
ypoeHeﬁl.

B paznene Ilnanupyembie pe3ynbTaTbl OCBOEHUS y4E€OHOTO NMpEeAMETa «XUMUS
CUHXPOHHU3ALIMS MIPEJICTaBIeHA B BUJE TOMOJHEHHs K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpenmeTHBIE PE3YNIBTATHI, TOCTUTAEMbIE O0YYAIOIIMMUCA HA YriayOJIEHHOM YpPOBHE
M3yUeHHs XUMHH, BBIICTICHBI KYPCUBOM .

B paznenax CopnepkaHue marepuana M TeMaTHdecKoe IUIaHUPOBAHHE HWMEETCS

L vd ~ 2
BBIACIICHHBIM MaTCpuall, UMCIOIIMNN MOAYCPKMBAHHUC KaK Ha 6a3OBOM, TaK W Ha

yrayOn€HHOM YPOBHSIX, KOTOPBIA HM3y4aeTcsi B O3HAKOMHUTEIILHOM IUTaHE U HE
BKJIFOYAETCS B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHust OOII COO.

B pasnene TemaTudeckoe IIaHUPOBAHWE TPHUHIIUI CHHXPOHM3AIUU TPOSBICH
CJIEIYIONUM 00pa3oM: Yachl HENENbHON HArpy3Ku Il yriyOon€HHOTO u 6a30BOTroO
ypOBHEHN yKa3aHbl TaKUM 00pa3oMm, YTO OJlHA TeMma (OJWH Yac B HEJENI0) €ANHA IS
JIBYX YpOBHEH, a OCTaJbHBIC JIBa 4Yaca M TEMBl HEJACIbHOW HArpy3KH s
yrayOn€HHOTO YPOBHS yKa3aHbl B CTPOKAX HUIKE M TOJBKO JIJIst 9TOTO YpoBHS. YacTh
PE3EpPBHBIX YacOB TO3BOJIMJIA BCTPOUTH HEOOXOAMMOE KOJMYECTBO YACOB B TeMax
M3YUYCHUS, a TAK)KE OPTraHW30BaTh U TEMATUYECKOE MOBTOPEHUE KaK Ha 0a30BOM, Tak
U Ha yIUIyOJIEHHOM YPOBHSIX, 1 UTOTOBOE MOBTOpeHue; B rpadax «KomruecTBo yacos

yKa3aHbl TAaK)Ke T€ Yachl, KOTOPBIC B3ATHI U3 pe3epBa (yKa3zaH CUMBOJ «Py).

1
Kypcusom B TeKkcTe nporpammbl B pasgenax « Llenv v 3agaum», «MpegmeTHble pe3ynbTaTbl» BblAeseHbl
3/1IEMEHTbI, KOTOpbIE NPeACTaBAeHbl AN U3yYeHUn Ha yraybnéHHOM ypoBHe.

2|_|OLI,LIe|:)KI/IBaHl/I(E' nmeet matepuan, KOTOprVI n3y4yaeTcAa B O3HAKOMUTE/IbHOM MNJ1aHe U He BK/Z1K0YaeTCA B

COCTaB NpeaMeTHbIX pe3ynbTtaTtoB ocBoeHma O0I COO.



[Ipu  QopmupoBanuu TemaTHUueCKOTO IUTAHUPOBAHUSA MPEAYCMATPUBAIOCH
pacnpesesieHue 4acoB BHYTPH TEM M MEXAYy TEMaMH C LEJIbl0 oOecreyeHus
HEAEIbHOW Harpy3ku A OOydyaroluxcs, M3y4yaroluX XHMHIO Ha YIIIyOJIEHHOM
ypoBHe. llepepacnpeneneHne 4YacoB MEXKIy HEKOTOPBIMA TEMaMH IO3BOJIUIO
COXPAaHUTh TEMAaTHUUYECKUN y4eOHbI 00BbEM MaTepHalia, HCIOJIb30BaHUE PE3EPBHBIX
4acoOB TakKe O0EeClNeumsio Haludhe Y4YeOHBIX YacoB Ha 00OOIIEHHE, WTOrOBOE
NOBTOPEHHWE W KOHTPOJIb y4eOHOro marepuaina. Takum oOpa3oM, CHHXPOHU3AIMS
TEMaTHUYECKOI0 IJIAHUPOBAHUS 0a30BOr0 M YIIIyOJIEHHOTO YPOBHEN U3yUEHUsI XUMUH
ITOJTHOCTBIO COXPAaHWJIa COAEPKATENBHBIN aCIeKT nporpammsl KypcoB 10-11 kiraccos
JUISL MYJIBTUIIPO(UIIBHOTO Y4eOHOTO IJI1aHa.

JlanHast mporpaMma sIBJII€TCS OPUEHTUPOM ISl COCTaBJICHUs paboduX Mporpamm,
aBTOPHI KOTOPBIX MOTYT TMPEMIOKUTH CBOW TOAXOJ K CTPYKTYPUPOBAHHIO U
HOCJIEZIOBATEIbHOCTH HM3YyYEHUs Y4YeOHOTO MaTepuaia, a TaKKe CBOE BUJICHHE
OTHOCHTENFHO BO3MOXKHOCTH BBIOOpa BapHATHBHOW COCTAaBISIONICH CONEpIKaHUs
IpeaIMeTa JOMOJHUTENBHO K 00s3aTeNIbHON (MHBAPUAHTHOM) YacTH €ro COAEp:KaHUs
B paMKax pe3epBHbIX uyacoB. Pe3epB yueOHOro BpeMEHM pEKOMEHAYeTCs s
peanu3aluyd aBTOPCKHUX TMOAXOAOB K MCIOJb30BaHUIO Pa3HOOOpa3HbIX (opm

OpraHu3aliuy yaeOHOTro Tpolecca.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA «XUMMSD»

XuMmudeckoe 00pa3oBaHHUE, TMOJy4yaeMOE€ BBIMYCKHUKAMH CpPEJHEH  IIIKOJIBI,
SBJISIETCSI HEOTHEMJIEMOHN YacThi0 X 0OpasoBaHHOCTH. OHO CIY)KHT 3aBEpIIAONAM
ATAllOM peajiv3alldd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX
IIEHHOCTEHW, TPUCYIIUX IEJTOCTHOM CHUCTEME XHUMHUYECKOro O0Opa3oBaHMs. OTH
IICHHOCTH KacaloTCsl ITO3HAHUS 3aKOHOB MPUPOABI, (DOPMUPOBAHUS MUPOBO33PCHUS U
oO1Iel KyJbTyphl Y€JOBEKa, a TaKXKe AKOJOTUUECKH OOOCHOBAHHOTO OTHOILICHHS K

CBOEMY 3JIOpOBBIO M TMPHUPOJHON cpene. Peamusyercss xuMudeckoe oOpa3oBaHUE



YYaIUXCS CPEAHEN MIKOJBI CPEACTBAMU YUEOHOr0 MpeaMeTa « XUMUS», COJIEPKaHUEe
U MOCTPOCHHE KOTOPOIO OIPEAENIECHbl B MpPOrpaMMe C YY4ETOM CHEUU(PHKH HAYKH
XUMUH, €€ 3HAUCHUs B MO3HAHUM MPUPOJAbI U B MaTepUAIbHON JKU3HU 0OIlEeCTBa, a
TaKKe€ C y4€TOM OOHIMX LENel M MNPUHLHUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBbI cpefHero obmiero ooOpaszoBanusi B Poccuiickoit deneparui.
Tak, Hanpumep, npu GOPMUPOBAHMU COACPKAHUS TIpeAMETa «XHUMHS» YUTEHBI
CJIEIYIOLIME TIOJIOKEHUS O CrieIU(PUKE U 3HAYEHUU HAYKU XUMUU:

XUMHUSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0co0yl pojb B
COBPEMEHHOW LIMBWJIM3ALMH, B CO3/IaHUH HOBOM 0a3bl MaTepualIbHON KyJabTypbl. OHa
BHOCUT CBOH BKJaa B ()OPMHUPOBAHHME pPAIMOHAIBHOIO HAYYHOI'O MBIIUICHUS, B
CO3/IaHHE€ LEJIOCTHOrO MPEACTaBICHUS 00 OKpYXKalolleM MHpE Kak O €JIUHCTBE
IPUPOABl U YEIOBEKa, KOTOpoe (OpMHUPYETCSs B XHMHH HAa OCHOBE MOHHUMAHHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHPA, OCO3HAHMS B3AUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 001aCTSIMU IPUMEHEHHUS.

CoBpemeHHass XMMHMS KaKk HayKa CO3MAaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTMI HampaBlieHa Ha pellleHue II00abHbIX IPOoOJieM YCTOMUNBOIO pa3BUTHS
YEJIOBEUYECTBA —  CBIPbEBOM, DHEPre€TUYECKOM, TIUILEBOM, HDKOJOTHYECKOU
0e30MacHOCT M OXpaHbl 370pOBbA. TeCHO B3aUMOACHCTBYS C JIpyrUMU
€CTECTBEHHBIMU HAayKaMH, XMMHS CTaja HEOThEMIIEMON YaCTbI0 MUPOBOM KYJIbTYpHI,
HEO0OXOIMMBIM YCIIOBUEM YCIIEUTHOTO TPYAA U dKU3HU KaKJI0Tr0 WiIeHa 00IlIecTBa.

B cootBercTBUM ¢ oO6mumMu nensmu u npuHimnamu COO copepxaHue mpenMera
«Xumus» (10-11  kmaccel, 0a30Bblil  ypPOBeHb W3Yy4YeHHsI) OPUEHTUPOBAHO
MPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YYaIOIUXCs, HEOOXOAUMYIO
UM I BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIICHIHOTO BKJIIOYEHUS B
XKHU3Hb COLMYMA, MPOJIOJKEHUSI 00pa30BaHUs B PA3IUYHbBIX 00IACTAX, HE CBSI3aHHBIX
HEMOCPEACTBEHHO C XUMHUEH.

CocraBmsirormuMu — npeaMmera  «XUMHsS» — SBISIFOTCS  0a30BbIe  KypChl  —

((OpFaHI/I‘{eCKaSI XUMHUS» H «06111351 N HCOPraHuvdeCkasd XuMusa», OCHOBHBIM



KOMIIOHEHTOM COJEpP’KaHUsA KOTOPBIX SBIIAIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMA
3HAHWM TI0 HEOPTAaHMYECKOW XWMUM (C BKJIIOYCHHUEM 3HAHUU W3 OOIIEH XWMHH) H
opraHnyeckol xumuu. POpMUPOBAaHHWE HAHHOM CUCTEMbl 3HAHWI TNPU W3YyYECHHUU
npeaMeTa 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPa3usl BEUIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB W Teopuil xumuu. CTpyKTypa COJEp:KaHMs
KypcoB — «QOpranuueckas xumusi» U «OOm@as W HEOpPraHUYecKas XUMUSD»
chopMHpoBaHa B MpOrpaMMe IO XHMHH Ha OCHOBE CHCTEMHOr0 MOAXO0Ja K
U3YYCHHUIO Y4yeOHOro Marepuansa U OOYCJIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENEIEHHBIX TEOPETUYECKUX YpOBHIX. B Kypce
OpraHUYECKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKON TEOPUU
CTPOCHHUSI OPraHMYECKUX COCAMHEHUW, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX H
AIIEKTPOHHBIX MPEJCTaBICHUN O CTpoeHuM BemecTB. CBeaeHUs 00 HM3y4aeMbIX B
Kypc€ BEIIECTBAaX JAIOTCA B pa3BUTHM — OT YIJIEBOJOPOJAOB JO CIOXHBIX
OMOJIOTMYECKH AKTUBHBIX COEJUHEHUH. B Kypce OopraHMYeckol XMMUU MOJy4aroT
pa3BuTHe Cc(HOPMUpPOBAHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus
MEepPBOHAYANILHBIE TPEJCTABICHUS O XUMHUYECKOM CBS3U, KIACCU(DUKAITMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, 0 XUMUYECKOU
pEaKInH.

B npenmere «Xumus» 6a30BOTO YpOBHS pacCMaTpUBACTCS M3YUYEHHBIN HA YPOBHE
OCHOBHOI'O 00111ero 00pa3oBaHUsl TEOPETUUYECKUU Marepuan U (HaKTOJIOTrHYECKUe
CBEJICHUS O BEIIECTBAX M XUMUYECKON peakimu. Tak, B 4aCTHOCTH, B Kypce «Oo0mas
¥ HEOPTaHWYECKasi XUMUS» 00YJArOIIMMCS MPE0CTABIISIETCS BOZMOXHOCTh OCO3HATh
3HAUEHUE MEPUOJUYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJI0JIOTHYECKUX
MO3UIINN, TIIy0Xe TOHITh MCTOPUYECKOE M3MEHEHWEe (DYHKIMII 3TOro 3akoHa — OT
obobmIaromie 10 OOBSCHSIONIEH W MporHo3upyromieil. Equnas cucrtema 3HaHMil O
BAKHEHMIINX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U MPUMEHEHUH, a TAKKE
O XUMHUYECKUX PEAKUUSIX, HUX CYIIHOCTM U 3aKOHOMEPHOCTAX MPOTEKaHUs

nonoyiHsieTcss B Kypcax 10 m 11 kiaccoB sneMeHTaMM COJEpkKaHUs, UMEIOITUMU



KyJIbTYPOJIOTUYECKUI W TPHUKIAJAHOM XapakTep. OTH 3HAaHHS CIOCOOCTBYIOT
NOHUMAHUIO B3aMMOCBS3M XMMHHM C JIPYTMMU HayKaMH, PacKpbIBaloT €€ pojb B
[O3HABATEJIbHOM W  TMPAKTUYECKON  JESATEIbHOCTH  4YEJIOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTHUECKUX
IPUJIOKEHUH XHMMUH, MIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MMPOOJEMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIIUBATh
uHQOpMAIMI0O M  NOPUMEHATh €€ Uil  TONOJHEHUs  3HAHUM, pEelICHHs
MHTEJUIEKTYJIbHBIX U dKCIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a1a4. ConepxaHue
y4eOHOro mnpeamera «XHMHUS» JAaHHOTO YPOBHS HW3Y4YEHUS OpPHUEHTHPOBAHO Ha
¢opMupoBaHue y OOYy4YarOIMXCS MHPOBO33PEHUECKONM OCHOBBI i HMOHMMAaHMS
¢unocopckux wuaeH, TaKUX Kak: MaTepuaJbHOE E€AMHCTBO HEOPTaHWYECKOro U
OpraHMYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOEHHUEM, [T03HABAEMOCTh NPHUPOAHBIX SBJICHUN ITYyTEM SKCHEPUMEHTA U PEIICHHUS
IPOTUBOPEUYHMI MEXAYy HOBBIMU (DaKTaMU W TEOPETHUYECKUMHU MPEANOChUIKAMHU,
OCO3HAHHWE POJIM XMUMHHM B PEIICHUH HKOJOTMYECKHX MpoOJeM, a Takxke Mpodsem
cOepeXeHUsT PHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX TEXHOJOTUH U
MaTepUasoB.

B nnane pemienus 3aga4 BOCIUTaHMSL, Pa3BUTHS U COLMATM3AIMH 00YJarOIIUXCs
OPHUHATBIE MPOrPaMMOM 10 XUMHUM MOAXOABI K OIPENEICHUI COAEPXKAHUS U
MOCTPOCHUS TMpEAMETa IMpeaycMaTpuBalOT (OPMUPOBAHHE Y OOyHarOUIMXCS
YHUBEPCATIBHBIX yU4EOHBIX ACHCTBUIA, UMEIOMIMX 0a30BO€ 3HAYCHHE JUIS Pa3INIHbBIX
BUJIOB JIEATEIBHOCTH: pEIICHWs TpoOJieM, TOWCKa, aHamm3a U 00padOTKH
uHpoOpMalliK, HEOOXOIUMBIX Uil MNPUOOPETEHHUS  OIbITa MPAKTUYECKOW U
UCCJIEI0BATENBCKON AEATENBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TO3HAHUN XUMUHU.

XuMHS Ha YPOBHE yIJIy0JIEHHOI0 M3Y4YeHHUsl 3aHUMACT BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3zoBanus ywammuxcs 10-11  kmaccoB. HM3zydenue
npeaMera, peamu3yeMoe B YCIOBHAX AU PepeHIupoBaHHOTO, MPOGUIBHOTO

oOy4eHus, TPU3BAaHO OO0ECMeUnTh O00IIc00pa30BaTEILHYI0O U OOIIEKYJIbTYPHYIO



MOJIFOTOBKY BBIMTYCKHHUKOB IIKOJBI, HEOOXOJUMYIO JJIsi ajanTalil X K OBICTPO
MEHSIOIUMCS YCIIOBUSM >KM3HH B COLIMYME, a TAKKe JJISl MPOJIOJDKEHUST O0yUEeHHS B
OpraHu3alusIXx Npo(ecCHOHATBHOrO O0pa30BaHUSA, B KOTOPBIX XHUMMS SIBISIETCA
OJHOW W3 TPUOPUTETHHIX AHCHUIUIMH. B mporpamme mno XuMHUH Ha3HA4YECHUE
npeaMera «XUMHS» TOJIy4YaeT MOAPOOHYH0 MHTEPHPETAlMi0 B COOTBETCTBUU C
ocHoBomnonaratomumu  nonoxkeausimu - I'OC COO o B3auMOOOYCIOBICHHOCTH
1enen, colepKanusi, pe3yJbTaToB 00yUYeHHUs] U TpeOOBaHUI K YPOBHIO MOJATOTOBKH
BBIIMYCKHUKOB. CBHIIETENbCTBOM TOMY SIBJISIOTCSI CJEAYIOUIME BBIIOJHSAEMBIC
IPOrpaMMOii 0 XUMHUHU HYHKITUH:

MH(POPMALIMOHHO-METOUUECKAs], peau3alus KOTOPOi OOEeCcneunBaeT MOoIy4eHHe
IpEJCTaBICHUS O LEIIX, COAECPKAHUU, OOLIEH CTpaTeruu o0y4yeHusl, BOCIUTAHUS U
pa3BUTHS 00YJAIOIIMXCS CPEACTBAMU MPEAMETA, U3Yy4aeMOro B paMKaxX KOHKPETHOTO
npodus;

OpraHMU3alMOHHO-TINIAHUPYIOIIAs, KOTopas MpeJyCMaTpUBaeT  ONpeJesIeHue:

MPUHIIMIIOB CTPYKTYPUPOBAHUS M TIOCTEIOBATEIBHOCTH HW3YYCHHUS Y4eOHOTO
MaTepurasa, KOJIMYECTBEHHBIX U KaYECTBEHHBIX €TI0 XapaKTePUCTHK;

MOJIXOJ0B K (DOPMHPOBAHHUIO COACPKATEIBHOM OCHOBBI KOHTPOJS M OIICHKH
00pa30BaTeNbHBIX JTOCTHKEHUN O0yYaromMXcsi B paMKax HUTOTOBOM aTTeCTallud B
(dbopMe eIMHOTO TOCYJapCTBEHHOT'O AK3aMEHa MO0 XUMHUH.

[Tporpamma asist yriryOa€HHOTO U3YICHHUS XUMHUU:

yCTaHABIIMBAaEeT WHBAPHAHTHOE TPEIAMETHOE COJep)KaHue, o0s3aTeabHOe IS
U3YYCHUS B paMKax OTICNBHBIX MNpOoQuMIeH, MpeaycMaTpUBaeT paclpeeiecHue H
CTPYKTYpPUPOBAHHUE €ro MO KJIaccaM, OCHOBHBIM COJIep)KaTeIbHBIM JIMHUSM/pa3aesiaMm
Kypca,

na€T TpUMEpPHOE pachpeneieHne y4eOHOTO BpEMEHH, PEKOMEHIYEeMOTO IS
U3YYEHUS OTIEIbHBIX TEM;

npeaaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh M3YYEHHU y4eOHOro maTepuaia ¢

Y4ETOM JIOTMKH ITOCTPOECHUS KypCa, BHYTPUIIPEIMETHBIX U MEXIIPEAMETHBIX CBA3EH;



JAET METOOUYECKYI0 MHTEPIpPETAalrI0 LEeJIed M 3aJad U3y4YeHUs NpeaMera Ha
yIIyONEHHOM YpOBHE C Y4E€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHETO
oOmero  oOpa3oBaHMs,  COAEP)KATEIBHOM  XapaKTEPUCTUKU  IJIAHUPYEMBIX
pPE3yJIbTATOB OCBOEHUS OCHOBHOW 00pa30BATENbHON MpPOrpaMMbl CPEIHETO OOIIEro
oOpa3oBaHusl (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4YETOM
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENIbHBIX JEHCTBUI 00ydYaromIerocs mo OCBOCHHUIO
coJiep KaHus IpeIMETa.

[To BceM mo3unMsM B IPOrpaMMe MO XUMHUU IPELYCMOTPEHA IPEEMCTBEHHOCTD C
oOy4yeHHEM XHMMHHM Ha YPOBHE OCHOBHOro obOuiero odpaszoBanus. I[Iporpamma mo
XUMHUHU CIYKUT OPUEHTHPOM JUIsl COCTABJICHMSI aBTOPCKUX paboudux mporpamm. 3a
npeneiaMyd YCTaHOBJICHHOW MPOTpaMMOM MO XUMHH 00s3aTeNIbHON (MHBAPUAHTHOM )
COCTABJISIFOUIEH COEpXKaHUsI YUYEOHOro mpeaMera «XUMHs» OCTAETCS BOZMOMKHOCTD
BBIOOpAa €ro BapUaTUBHOM COCTABIISIONICH, KOTOpas JOJDKHA OMPEeNeNsTbhes B
COOTBETCTBUM C HAaNpaBJICHUEM KOHKPETHOTO mpoduist oOydeHus. ABTOpaMu
paboyux MporpaMM MOKET OBbITh MPENJIOKEH MHOW MOAXOJ K CTPYKTYPHPOBAHHUIO
yu4e0HOro MarepHaa U MOoCIeI0BaTEIbHOCTH €ro U3y4eHus, CBOE BUJEHUE IMyTeHl U
croco00B POPMHUPOBAHUS CUCTEMbI IPEIMETHBIX 3HAHUM, YMEHUN U BUJIOB YUEOHOU
JESITEJIbHOCTH, @ TAaKXK€ CUCTEMBI CIOCOOOB M METOJIMYECKUX MPUEMOB MO Pa3BUTHIO
¥ BOCITUTAHUIO 00YyJaroIuXcsl.

B cooTtBercTBUM ¢ KOHUENTyanbHbIMU MOJOXKEHUIMU PI'OC COO o0 HazHaYeHUH
MpeIMETOB 0a30BOTO M yriayOnE€HHOTO YpoBHEH B cucteMe Au(depeHIIMPOBAHHOTO
oOy4eHHs] Ha YpPOBHE CpeIHero oOmero oO0pa3oBaHWs XUMHUS Ha ypPOBHE
yrayONE€HHOTO W3Y4YEHUs HANpaBlieH Ha pealu3alyio MPEeeMCTBEHHOCTH C
MOCJICTYIOIIUM STaIlloM TMOJYYSHHUSI XUMUYECKOTO 00pa30BaHUsI B paMKax HU3y4YeHUS
CIEIUAIBHBIX E€CTeCTBEHHO-HAYUYHBIX W XUMHUYECKUX JUCIUIUIMH B BYy3aX H
OpraHu3alusX cpeaHero npodeccuoHaIbHOro 0opasoBanus. B 3Toil cBsi3u u3yueHue
npeaMera  «XUMUS» OPHEHTHPOBAHO MPEUMYIIECTBEHHO HA pacUIMpEHHE U

yrayOJeHne TEOPEeTUYECKOM U MPAKTUYECKOW TMOATOTOBKH — OOYyYarouIuxcs,



BBEIOPABIINX OMPEACIEHHBIH Tpoduib OOyYeHHS, B TOM YHCIE C IEPCICKTHBOM
MOCNEAYIOMIETO  MOMYYeHHs] XUMHYECKOro oOpa3oBaHHMs B  OpraHH3aIUsIX
npodeccuonansHoro ooOpaszoBanus. B cBere T1peboBanuit DPI'OC COO «k
IUTAHUPYEMBIM pe3yJIbTaTaM OCBOEHHUS OCHOBHOW OOpa30BaTEIbHOW MPOrPaMMBI
cpelHero o01ero oOpa3oBaHUS M3YYEHHE IMpeaMeTa «XUMHs) OPUEHTUPOBAHO
TaK)K€ Ha PEIICHHE 3a/7a9 BOCIHUTAHUS M COIMAIBHOTO Pa3BUTHUS OOYyUaIOIIUXCS, Ha
dbopMupOBaHUE Y HUX OOIICHHTEIUICKTyaIbHBIX YMEHUM, YMEHUN paliOHaIU3aIuu
yueOHOro Tpyna U OOOOLIEHHBIX  CHOCOOOB  JIEATENBHOCTH, HMMEIOIINX
MEXKIUCUUTUIMHAPHBIN, HAAMPEAMETHBIA XapaKTep.

XvMHsI Ha YpOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs BKIIIOYAET YIIyOJIEHHBIE KYpChl —
«Oprannyeckas xumusi» 1 «OO1as U Heopranuyeckas xumus». [lpu onpenenennu
MOAXOJ0OB K OTOOpPY U CTPYKTYpPHOH OpraHu3aldud COAEepKaHus STHUX KypCOB B
MpOorpaMMe MO XMMHUH 3a OCHOBY NpUHATHI nojoxeHuss GPI'OC COO o paznuuuax
0a30BOro 1 yriyOJaE€HHOTO YPOBHEH U3yUECHUS TIpeaMETa.

OcHoBYy conepxaHusi KypcoB «Opranudeckas xumusi» U «OOmass u
HEOPTaHUYECKasi XUMUSD COCTABIISIET COBOKYITHOCTh NPEJAMETHBIX 3HAHUN M YMEHU,
OTHOCAILIMXCS K 0a30BOMY YpPOBHIO HU3YYEHHsS MpeAMeTa. JTa cHCTeMa 3HAHWM
MOJIy4aeT OMNpeAeNEHHOE TEOPETUYECKOE OTOJHEHUE, MO3BOJSIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OoJbIIui 00BEM  (akTonoruyeckoro marepuana. Ha
yrayOnéHHOM  ypOBHE  HM3Y4YeHUsi  mpeaMera  o0ecredeHa  BO3MOKHOCTh
3HAYUTEIHLHOTO YBEIUYEHUSI 00BhEMA 3HAHUN O XMMUYECKUX DJIEMEHTaX U CBOMCTBAX
WX COCIMHEHUN Ha OCHOBE PACIIMPEHUS W yrayOJeHUs MPEACTaBICHUN O CTPOCHHUH
BEIIIECTBA, XHUMHUUYECKOW CBSI3M UM 3aKOHOMEPHOCTAX TMPOTEKaHUS PEaKIIHi,
pacCMaTpUBAEMbIX C TOYKH 3PEHUSI XUMHYECKOM KHUHETHKA W TEPMOJUHAMHKHU.
N3yuenne mnepuoanveckoro 3akoHa W Ileprognueckol CHUCTEMbl XUMHYECKUX
AJIIEMEHTOB 0a3UpPyeTCs HA COBPEMEHHbBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX O
CTPOEHUU aTOMa. XUMUYECKasl CBSI3b OOBSCHSETCS] C TOUKH 3PCHHS SHEPTETUICCKUX

U3MEHeHU npu e oO0pa30oBaHUM M pa3pylIeHUH, a TaKKe C TOYKU 3pEHUs



MeXaHu3MOB €€ oOpa3zoBaHus. V3ydyeHwe TUNOB peakuuid  JTONOJIHAETCS
dbopMupOBaHUEM MPEACTABICHUIN 00 3MEKTPOXUMHUUECKUX MPOLIECCaX U AICKTPOIH3E
pacIuiaBOB ¥ PacTBOPOB BEHIECTB. B Kypce opraHn4eckoil XUMHUU MPU PACCMOTPEHUH
PEaKIIMOHHOM CIIOCOOHOCTH COEAMHEHMN yJensieTcss 0co00e BHUMaHUe BOIpocam 00
ANEKTPOHHBIX A (eKTax, 0 B3aMMHOM BJIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakuuii. Oco00e 3HAYEHHWE HKMEET TO, YTO Ha COJAEpPXKAHUE KYypPCOB XUMHUU
yIrayOJNE€HHOTO YPOBHSI M3Y4YEHUS IS KJIACCOB ONpenes€HHOro npoduiis (TJIaBHBIM
00pa3oM Ha UX CTPYKTYpy M XapakTep JONOJHEHHUH K OOIIel CucTeMe MpeAMETHBIX
3HAHMI) OKa3bIBAIOT BJIMSHUE CMEKHBIE MpEAMETHI. Tak, HampuMep, B COAEpPKAHUU
npeaMeTa A KJIacCOB XHMMHUKO-(U3MUECKOTo Npoduis 00iblIoe 3HAUeHHE OyIyT
UMETh 3JIEMEHTBI yueOHOro Matepuaia o oomen xumun. [Ipu nzyuenuun npeamera B
JAHHOM CJIy4ae akIeHT OyJeT clenaH Ha OOIIHOCTh METOAOB MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHU U B (PU3MKE: AaTOMHO-MOJICKYJISIpHAs TEOpHUs
(MonekymsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHHUS MAacChl U SHEPIUH, 3aKOHBI
TEPMOJUHAMUKH, AJIEKTPOJIN3a, MPEACTABICHUS O CTPOCHUHM BEUIECTB U Jpyroe. B
COJIEpKaHUM TIpeAMETa JJIA KJIACCOB XUMHUKO-OMOJIOTMUECKOro Mpoduiis OOIbIIHiA
yAENbHBIN Bec OyJeT UMETh OpraHnyeckas XuMus. B 3Tom ciyuyae nmpenocTaBisieTcs
BO3MOXKHOCTh JIJIs1 00siee 00CTOSITEIbHOTO PACCMOTPEHHSI XUMUYECKOW OpraHu3aliu
KJIETKU KaK OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MPUMEPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUMUAbI, OCTKH, YIIIEBObl, HyKJIECUHOBbBIE KUCIOTHI
u apyrue. [Ipu 3TOM 3HaHHMS O COCTaBE€ M CBOWCTBAX IIPEIACTABUTENIEN OCHOBHBIX
KJIACCOB OPraHMYECKHX BEUIECTB CIY)KaT OCHOBOM [IJIi H3Y4Y€HUS CYIIHOCTH
pOLECCOB (POTOCUHTE3A, AbIXAHUS, TUIIEBAPEHUSI.

B nmane (¢opmupoBaHHMs OCHOB HAy4yHOTO MHUPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOAOB MO3HAHMUS U ONbITa MPAKTUYECKOIO MPUMEHEHUS HayYHBIX
3HAaHUM u3y4yeHue mnpeaMera «XUMHs» Ha YIUIYOJIEHHOM YpOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SX C Y4YEOHBIMH MpEAMETaMM, BXOIALIIMMH B COCTaB

NpEAMCTHBIX obOnacreit «ECT@CTBCHHOHay‘IHBIC MpEeAMCTEI», «Marematuka u



uHpopMaTuka» u «Pycckuii SI3bIK U TUTEpATYpay.

[Tpu n3ydennn yueOHOro npeaMera « XuMus» Ha yriiyOiaEHHOM YPOBHE Takke, Kak
Ha YpOBHE OCHOBHOI'O M CpEIHEro oOIero oOpazoBaHus (Ha 0a30BOM YpOBHE),
3a/laueii MEepPBOCTENIEHHON 3HAYMMOCTH SIBJISIETCS (OPMUPOBAHUE OCHOB HAYKH
XUMHUHU KaKk 00JIaCTU COBPEMEHHOTO E€CTECTBO3HAHHUS, MPAKTHUUECKOU NEATeIbHOCTH
YyeJIoBeKa M OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. Pemienue 3Toil 3agaun Ha
yrayOJ€HHOM YPOBHE M3YUYEHHUS IPEIMETa MPEANnoaraeT peaju3aluio TaKuxX LeleH,
KaK:

(opMHpOBaHKE NPEACTABICHUM:

O MaTepUaIbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U IMO3HABAEMOCTU SIBJICHUU
MPUPOJIBI, O MECTE XMMHUHM B CHUCTEME E€CTECTBEHHBIX HayK M €€ BEIylIEH poJik B
o0ecrie4eHU YCTOMYMBOTO PpPa3BUTHSL YEJOBEYECTBA: B PEIICHUH MPoOJieM
HKOJIOTUYECKOM, SJHEPreTUYECKON U MHUILEBOM O€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI,
CO3JJaHMM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB OJHEPruu, B 0OECIeueHUU
pPallMOHAJILHOTO TIPUPOJIONOIL30BaHusA, B (POPMUPOBAHUM MUPOBO33PEHUS U OOIIEH
KyJbTYPBI YEJIOBEKA, @ TAK)KE IKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJIE;

OCBOCHHME CHCTEMBI 3HAHUM, JISKAINIMX B OCHOBE XMUMHUYECKOW COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSATUN, 3aKOHOB H
TEOpUN XUMHHU, COBPEMEHHBIX TPEJCTABICHUN O CTPOCHUU BEIIECTBA Ha Pa3HBIX
VPOBHSIX ~ —  QTOMHOM,  HOHHO-MOJICKYJISIDHOM,  HAJAMOJICKYJSIPHOM, O
TEPMOJUHAMUYECKUX U KMHETUYECKHX 3aKOHOMEPHOCTSAX MPOTEKAHHUSI XUMHUYECKHUX
peakiuid, 0 XMMHUYECKOM pPaBHOBECHUM, PACTBOPAaX W ITUCIEPCHBIX CHUCTEMax, 00
oOIMX HAYYHBIX IPUHIIMIIAX XUMUIECKOTO TIPOU3BO/ICTBA;

dbopmupoBaHre y OOydYalOIIMXCAd OCO3HAHHOTO MOHUMAaHUSI BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHUYECKUX 3HAHUN i1 OOBSICHEHHS KIIOYEBBIX HIEH M MpodiieM
COBPEMEHHOW XUMHUH, JJIsi OOBSICHEHUS W MPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX

€CTECTBEHHO-HAYYHYIO0 MPUPOIY; TI'PAMOTHOTO pPEHIeHUs MpOoOJeM, CBS3aHHBIX C



XUMHEW, NPOTHOZMPOBAHMSA, AaHAIN3Aa W OLEHKA C TO3WLIMM DKOJOTHYECKON
0€30IacHOCTH MOCJIECTBUI OBITOBOM M MPOU3BOJACTBEHHOMN JESATEIHOCTH YEI0BEKa,
CBSI3aHHOM C XMMMYECKUM IPOM3BOJICTBOM, HCIOJB30BAaHUEM U IEpepadOTKOMN
BEIIIECTB;

yriyOJIeHHe MpenCcTaBiICHU O HayYHBIX METOAaX MO3HaHMs, HEOOXOIUMBIX I
OpUOOPETEHUs] YMEHHU OpPHUEHTUPOBATHCA B MHUPE BEIIECTB U OOBICHEHHS
XUMUYECKUX SIBJIEHUH, UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUUECKON AESATEIbHOCTH

)51 HOBCGIIHGBHOﬁ KH3HU.

HEJINU U 3AJAYU YUEBHOI'O IPEIMETA «XUMMUSA»

B npaktuke mnpemnojaBaHus XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus TaK U Ha yYpOBHE CpeIHEro oOiiero oOpa3oBaHUs, MPHU OMNPEICICHUU
COJIEPKATeIIbHON  XapaKTEPUCTHKU IeJe MW3y4eHHs TpelMeTa HarpaBlieHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TpU3HAETCS (POpMUPOBAHHE OCHOB
XUMUYECKON HayKW Kak OOJJaCTH COBPEMEHHOT'O E€CTSCTBO3HAHMWSI, IMPaKTUYECKON
NESATETLHOCTH YeNIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJMYCCKOW TOYKH 3PEHHUS TAaKOW TOIXOJ K OMNPEICICHHUIO Ielied H3yYCeHHUS
MpeIMETa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.

['maBHBIMH 1LIETIAMH M3y4Y€HUS TpeaMera «XUMHS» Ha YpPOBHE CPEIHETO
oO1iero oOpazoBaHusi Ha 0a30BOM YPOBHE SIBJISIOTCS:

dbopMupoBaHHEe  CHCTEMbl  XMMHUYCCKHMX  3HAHMM  KakK  BaKHEHIICH
COCTaBJISIFOIICH €CTeCTBEHHO-HAyYHOH KapTHHBI MHpA, B OCHOBE KOTOPOH JiexkKaT
KJTFOUEBBIC MOHATHSA, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUHU XHMHH, OCBOCHHE S3bIKa
HAyK{d, YCBOGHWE W  TOHMMaHHWE CYIIHOCTH  JOCTYMHBIX  000OIICHMIA
MHPOBO33PEHUYCCKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH WX Pa3BUTHS W
CTaHOBJICHUS;

dbopMHpOBaHKE M Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHMS

BEUIECTB M XUMHYECKHX pEaKUuid, HEOOXOIMWMBIX HJsi MPHUOOPETEHUs YMEHUM



OPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUM, MUMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U IIOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHHUM U CIIOCOOOB JCSATEIBLHOCTH, CBA3AaHHBIX C HAOJIOJCHUEM U
OOBSCHCHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIOJEHHWEM MpaBMI O€301MacHOTro
oOpallieHusl ¢ BEIEeCTBAMM.

ConepxaTenpHas XapakTepUCTHKa IEJIed W 3aJad HM3y4YeHUs: IpeaMmeTra B
porpaMMe MO XMMHU YTOUYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU
MIPUOPUTETAMHU B CUCTEME CpeJIHero o01iero oopasosanus. CeroaHs B MpenoilaBaHuu
XUMHUM B OOJIbIIEH CTENEHU OTAAETCSA MPEANOYTCHUE MPAKTHUYECKONW KOMIIOHEHTE
colep)KaHus  OOydYeHHsS, OpPHEHTHPOBAHHONW Ha  IOATOTOBKY  BBITYCKHHKA
OIOIE00pa30BaTEIbHON OpraHM3alliM, BJIAJICIONIETO HEe HAO0OpOM 3HAHWH, a
(YHKIIMOHATBHOM TIPaMOTHOCTBIO, TO €CThb CHOCOO0AMHU U YMEHUSMH aKTHBHOTO
MOJy4YeHUS 3HAHUM W TPUMEHEHUS] HX B PEAIbHON JKM3HM JJIsi PEIICHUA
MPAKTUYECKUX 3aJad. B 3Toll CBsA3M MNpH HW3Yy4YEHUH TpeaMeTa «XHUMUSD
JIOMUHHUPYIOIEE 3HAYECHNUE MPUOOPETAIOT TaKUe 1EJU U 3a/1a4l, KaK:

ajganTanus oO0ydJarolIuXxcs K YCIOBHSAM JIHUHAMHUYHO Pa3BHUBAIOIIECTOCS MHPA,
dbopmupoBaHue UHTEJUJIEKTYaJIbHO pa3BUTOMN JMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIIBHOMY IPUHITHIO TPaMOTHBIX
pellICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C BEHIECTBAMHM U HX
MIPUMEHEHHEM;

dbopMmupoBaHre y  OOYy4arOmMXCS  KIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), WMMEIOIIUX YHHUBEpPCAJIbHOE 3HAYCHUE [IJIsi pa3IMYHBIX BHUIOB
NESATEeTLHOCTH: PEIICHUs MpoOJieM, MOWCKa, aHaiu3a W 00paboTKM uH(OpMaIuy,
HEOOXOIMMBIX JJISI IPHOOPETESHUSI OIBITA JCITCIBHOCTH, KOTOpas 3aHUMAaeT BaKHOE
MECTO B IIO3HAHMM XHMMHMH, a TaKKe JUII OICHKH C ITO3UIMH DKOJOTMYECKOU
0€30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOILIECCOB HA OPraHUu3M

YCJIOBEKA U NPUPOAHYIO Cpeay,



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaTbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEN O00ydaroluXcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIC
3HAHUS TI0 XUMHUU B COOTBETCTBHH C >KW3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BATh
COBpEMEHHBIC WH()OPMAITMOHHBIC TEXHOJOTHUW IS TOWCKA W aHajau3a ydeOHOU H
HAYYHO-TIOMYJISIPHON HH(POpMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dopMupoBaHrE U pa3BUTHE Y OOYUYaAIOIIUXCS ACCOIMATHUBHOIO U JIOTHYECKOTO
MBIIUICHUSI, HAOII01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTHU, MPU IUIAHUPOBAHUU U TIPOBEJICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE y  OOydalmmxcs YOSKIAEHHOCTH B  T'YMaHHUCTUYECKON
HAIPaBJICHHOCTU XUMHUHU, €€ BaXXHOM pOJM B PEIICHUU TJIOOANIBHBIX MPOOIIEM
PaIMOHAIBHOTO TIPUPOJIOIOIB30BAHUS, ITOMOJHEHHUS YHEPTETUUCCKUX PECYpCOB H
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIEHUS K TMPHUPOJIE U CBOEMY 3JIOPOBBIO, a TaKKe MNPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIONYYCHHBIX 3HAHWH IS TPUHATAS TPAMOTHBIX PEIICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

Ipu uzyuenuu yuebHozo npeomema «Xumusny Ha yenyoiéHHOM YpPO8He MaKice,
KaK HA YPOBHE OCHOBHO20 U CpeOHe20 0Owe2o 00pazosanus (Ha 6a3080M YypoeHe),
3a0avell NEpBOCMENEeHHOU 3HAYUMOCIU AGNAEMCs (HOpMUposanue OCHO8 HAYKU
XUMUU KaK 001acmu COBPEMEHH020 eCMeCmE03HAHUS, NPAKMUYECKOU 0esimelbHOCmU
yeno6eKka U 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYpbl.

Pewenue smoiu 3a0auu Ha yenyONéHHOM YpOGHe U3VUEHUs npeomemda
npeononazaem peanuzayuio maxkux yenetl, Kax:

dopmuposarue npedcmasieHuil:

0 MamepuarbHOM eOUHCmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHU
ABNEHUL NPUPOObL, O Mecme XUMUU 8 CUcCmeMe eCIMeCcmBeHHbIX HAYK U eé edyuell
ponu 8 obecneyeHuu YCmouuu8o20 passUmMus 4eio8edecmed. 8 peueHuu npoonem

3K0ﬂ02u%€CKOﬁ, 3H€p2€mull€CK01/7 u I/II/IIMGGOL‘{/ 66301’ZCICHOCI’I’£M, 6 pazeumuu MeaI/H/ﬂ/lel,



CO30aHUU HOBbIX MAMEPUANos, HOBbIX UCHOYHUKOG OdHepeulu, 8 obecnedeHuu
PAYUOHATLHO20 NPUPOOONONIL308AHUS, 8 (DOPMUPOBAHUU MUPOBO33PEHUA U 00Oujell
KYIbMYpbl 4el08eKd, a MakKice IKOI0SULeCKU 0O0CHOBAHHO20 OMHOUEHUS K CBOEMY
300p06bI0 U NPUPOOHOU Cpeoe;

0CB0€HUE CUCTNEeMbl 3HAHUL, JeHCAWUX 8 OCHOBE XUMUUECKOU COCMABNAowel
ecmecmeeHHO-HaY4YHOU Kapmuubl MUpa. YHOAMEHMANbHbIX NOHAMUU, 3AKOHO8 U
meopuii XumMuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOeHUU Beujecmed Ha PAa3HbIX
VPOBHAX ~— —  QIMOMHOM, UOHHO-MONEKYISAPHOM, HAOMONEKYISPHOM, 0
MepPMOOUHAMUYECKUX U KUHEMUYECKUX 3aKOHOMEPHOCHAX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYECKOM pPABHOBECUlU, PACMBOPAX U OUCHEPCHLIX CUcCmemax, 00
00WUX HAYYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gopmuposanue y 06yuaromuxcs 0CO3HAHH020 NOHUMAHUSL 80CMPeDOBAHHOCMU
CUCTMEMHBIX XUMUYECKUX 3HAHUL O OO0BACHEeHUs KIo4egvlx udel u npoodiem
COBPEMEHHOU XUMUU, 0N OOBACHEHUs U NPOSHOUPOBAHUS AGNIEHUL, UMEOUUX
eCmecmeeHHO-HAYUHYI0 NPUpooy, 2pPaMOmMHO20 peuleHUsi NpoodieM, CEA3AHHBIX C
Xumueu, NpOSHO3UPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL  IKOJIOSUYECKOU
be3onacHocmu  nocieocmeuti  ObimoBol U NPOU3BOOCMBEHHOU  OesIMeNbHOCMU
yenoeeKa, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkou eeujecms;

yenybneHue npedcmasieHuil 0 Hay4HvlX Memooax NO3HAHUS, He0OX00UMbLX Ols
npuobpemenus YMEHUll OPUEHMUPOBAMbCS 6 Mupe eewecms U O0O0bIACHEeHUs
XUMUYECKUX ABNEHUL, UMEIOWUX MeCcmo 8 npupooe, 8 npaxkmuieckou 0esimenbHOCmu
U NOBCEOHEBHOU HCUZHUL.

B nname peanuzayuu nepsoouepeonvix G0OCNUMAMENbHLIX U PA38UBAIOUJUX
@YHKYULl YeroCmHOU cucmemsvl CcpedHe2o 00ueco 00paz08aHuss nNpu U3yYyeHuu
npeomema «Xumusy Ha yenyOiéHHOM YPosHe 0COOVI0 aKMYalbHOCIb NPUOOpemaom

maxkue yejiau u 361()61111/!, KakK.



socnumanue yo0ercOEHHOCMU 8 NO3HABAEMOCMU SGTIeHUL NPUPOObL, VBANCEHUS
K npoyeccy meopuecmea 8 0o1acmu meopemudeckux u NPUKIAOHbIX UCCIe008aHUL 8
Xumuu, Gopmuposanue MUpoBO33pPEHUs, COOMBEMCMBYIOULE20  COBPEMEHHOM)
VPOBHIO pa38umusi HAYKu,
pazeumue Momusayuu K O0O0y4YeHUr0 U NO3HAHUIO, CNOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCHUMAHUIO HA OCHOBE VCBOCHUSl 00UjeyenosedecKux
YeHHocmell,
pazeumue NO3HABAMENbHIX UHMEPecos8, UHMELIEKMYAIbHbIX U MEOPUECKUX
cnocobnocmeti 00y4arOwuxcs, Gopmuposanue y HUX CO3HAMENIbHO20 OMHOULeHUS K
CamooopazoeaHuio U HENnpepulBHOM) 00pA308aAHUI0 KAK YCA08UIO  YCHEUHOU
npogheccUoOHANbHOU U 0OWEeCMBEHHOU  OessmelbHOCMU,  OMBEemCMBEeHHO20
OMHOWEHUST K CBOEMY 300P08bI0 U NOMPEOHOCIU 8 300POBOM 00PA3€e HCUSHU,
Gdopmuposarue ymeHuil U HABLIKO8 PA3YMHO20 NPUPOOONOLb308AHUSN, PAZGUMUE
9KON02UYECKOU  KYIbmypbvl, npuobpemeHue onvlma  O0OWECMBEeHHO-NONE3HOU
9KOJI02UYECKOTU 0esIMeNbHOCHIU.
emn w 3amaum  u3ydeHUs TmpeaMeTa «XHMHUS» TOJYYMIIH  MOAPOOHYIO
METOJUYECKYI0 UHTEPIPETAIMIO B pasjelie mporpaMmbl «llnanupyembie pe3yabTaThl
OCBOCHUS TpeaMeTay, Omarogaps yemy o0ecredeHO Y€TKOE MPECTABICHUE O TOM,
Kakie 3HAHUS U YMEHHUS UMEIOT MPSMOE OTHOIIEHHWE K pear3allii KOHKPETHOU

OCIn.

MECTO YYEBHOI'O ITPE/IMETA «XUMMUS1» B YHEBHOM IIJIAHE

B cucreme cpennero o6miero o6pa3zoBaHus «XHUMHs», H3ydaeMas Ha 0a30BOM
yYpOBHE, Tpu3HaHA OOS3aTeIbHBIM YUYEOHBIM TIPEIMETOM, BXOMSIIUM B COCTaB
npenmetHorr  obmactu  «EcrectBennple  Hayku». OOmee  4YMCIO  YacoB,
PEKOMEHIOBaHHBIX i1 u3ydyenust xumuu — 70 yacoB: B 10 kmacce — 35 yacos (1 vac
B Hezeno), B 11 kinacce — 35 vacos (1 yac B Heemio).

VYyeOublii peaMer «XuMUs» yriyOoJE€HHOTO YPOBHSI M3YYEHHS BXOIUT B COCTaB



npeaMeTHor oOnact «EcTecTBeHHBIE Haykm». Ero wusydeHwe mNpeaycMOTPEHO
B KJIacCaX ECTECTBEHHOHAYYHOTO TMPOQWIsi, HAMpUMEpP XHUMHYECKUX, XHUMHUKO-
OMOJIOTMYECKUX M MEIMIIMHCKUX. B 3THX Kiaccax H3ydeHHE JaHHOTO IpeaMera
IPELYCMOTPEHO B 00BEME YUeOHOW HArpy3ku He MeHee 3 4 B Heaenmo. Oo1iee ynucio
4acoB, PEKOMEHJOBAHHBIX I M3YYEHUS XUMUU Ha yriyO0iaéHHoM ypoBHe, — 210
yacoB: B 10 kmacce — 105 gaca (3 gaca B Heaento), B 11 kimacce — 105 gaca (3 gaca B
HEJICTIIO).

[Ipu QopmupoBannu 00pa3oBaTENbHON OpraHU3alMedl MYJIbTUIPOPUIHHOTO
yaeOHoro riana 1y 10 u 11 kimaccoB ycTaHaBiIuBaeTcs yueOHasi Harpy3Ka 1o mpemMery
«Xumust» st 6a30Boro ypoBHst B o0beme 1 yac B Henmemo (35 4 B rom), a Jjs
yrayOn€HHOTO YPOBHS CIAEAYIOMKUM 00pa3oM: 1 yac B Helento 3a cueT 00s3aTelIbHON
yactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha nononHUTENbHbIE YUeOHbIE
npeameTsl. Takum 06pa3om, i 00yUaromuXCsl, BHIOPABIINX YTITyOJIEHHOE N3YUEHUE
XUMUH, yuyeOHasi Harpy3ka ycTaHaBJIMBaeTcs Takxke 3 yaca B Henento (105 4 B rox),
ATO TMPABOMEPHO, €CIAM MaKCuMalibHas ydyeOHas Harpy3ka HE [MpeBbIIIAeT
MaKCUMAaJIbHO JOMYCTUMYIO YY€OHYIO Harpy3Ky B HEJEIIO.

B TemarnueckoM MIaHMPOBAHUU YKa3aH pe3epB y4eOHOr0 BpPEMEHHU, KOTOPOE
pEeKOMEHAYyeTCsl JUIsl  peaju3ali  aBTOPCKUX TOAXOJOB IO HCIOJIb30BaHUIO

pa3Ho00pa3HbIX (JOpM OpraHU3aIMi YI4eOHOTO MmpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«XHUMMUS»

®OI'OC ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS OO0yJarOUIUMUCS
OporpaMM CpelHero oOmero o0pa3oBaHUsA (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMmeTHbIM). [lonyuenue xumuyeckoro oOpa3zoBaHusi 0a3UpyeTCs HAa OCHOBHBIX
TUAAKTAYECKUX MPUHIMNAX 00yuyeHus (HaydYHOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3M TE€OPUHM C IMPAKTUKOW, HAIVIAJHOCTH U [1p.), HA NPUMEHEHHUH

COBPEMCHHBIX 06pa?>OBaTCJ'IBHLIX TEXHOJIOTUM C YUYE€TOM MCXAHHU3MOB OOCTHIKCHMSA



BCEX IUIAHUPYEMBIX  pE3yJbTaTOB OCBOEHHS OCHOBHOH  0Opa3oBaTeiabHOU
nporpammbl. Hay4dHO-MeTOOMYECKO OCHOBOM g pa3pabOTKU  IJIaHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUSI MPOrpaMM CpEeJHEro oOmero oOpa3oBaHMs —SBISETCS

CHCTCMHO-HCHTGHBHOCTHBIﬁ moaxona.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM ¢ CHCTEMHO-JEATEILHOCTHBIM TOAXOAOM B  CTPYKTYypE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHE OOYYAIOIIUMMCS  POCCHUUCKON  TPaXKJIAHCKONW  HWISHTUYHOCTH —

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4Khe MOTHBAIIMU K 00YUEHUIO;
[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE

KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUMU;
FOTOBHOCTh M CIOCOOHOCTh  OOy4YarolMXCA PYKOBOACTBOBAThCS B  CBOEH

NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM

CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIM4YKME MTPABOCO3HAHUS HKOJOTHYECKON KYJIbTYphl M CIOCOOHOCTH CTABUThH LIETHU U

CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE Pe3yIbTaThl OCBOCHHUS MpeaMeTa « XUMUS IOCTUTAIOTCS B €IUHCTBE
y4eOHOW U BOCHHTATEIBbHON JesTeabHOCTH OpraHu3alii B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH U
ujeagsaMu pOCCUUCKOTO IpaXkIaHCKOro OOIeCTBa, MPUHSATHIMUA B 00IIIECTBE HOPMaMHU
W TpaBWIaMd TOBEJCHHs, CIOCOOCTBYIONIUMH MPOIECCaM  CaMOIIO3HAHWS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTU O0YUaIOIINXCS.

JIluyHOCTHBIE  pe3yibTaThl  OCBOEHUS  MpeaAMeTa  «XUMHS»  OTPaKaroT
c(OPMHPOBAHHOCTh ONBITA TO3HABATEIBHOM U TMPAKTUYECKOW JEATETHLHOCTH

06yan0mec51 o p€ajin3allv IIPUHATBIX B 06H16CTBC HCHHOCTeﬁ, B TOM 4YHCJIC B



qacTu:

1. I'pamIaHCKOr0 BOCIIMTAHHUS:

OCO3HaHUSl OOYYAIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH,
YBaKCHHS K 3aKOHY U IIPABOIOPSAKY;

MPEACTABIICHUS O COLMATIBHBIX HOPMAax M MpaBUJIaX MEKIMYHOCTHBIX OTHOILIECHUI B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOH TBOPYECKOM JAEATEIbHOCTH MpPHU CO3AAaHUM Y4YEOHBIX
MIPOEKTOB, PEIICHHWH Y4YE€OHbIX W [O3HABaTEIbHBIX 337a4, BBIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMAaTh M NMPUHUMAThb MOTHUBBI, HAMEPEHMsI, JJOTUKY M apryMEHThI

JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH AESTENbHOCTH;

2. [IaTpMoTHYeCKOr0 BOCITUTAHUS:

LIEHHOCTHOI'0 OTHOILLIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMHWH;

YBAXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTHUECKOTO MTPUMEHEHUS
XAMUHU, OCO3HAHUS TOrO, YTO JOCTMIKEHUS HAYKU €CTh PE3yJbTaT IJIUTEIbHBIX
HaOJI0JICHUM, KPOMOTJIMBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO TpyAa
YYEHBIX U IPAKTUKOB;

MHTEpeca Y MO3HABATEJIbHBIX MOTUBOB B TOJIYYEHUH U TNOCICAYIOLIEM AaHAJIU3E

uH(pOpMAIH O MIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3. lyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYyalluW, CBSI3aHHBIE C XUMWYECKUMH SIBIICHUSMH, H
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOpPaIbHO-HPABCTBEHHBIE
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEACHUE M MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIUHN

HPAaBCTBCHHBIX U ITPABOBBIX HOPM U OCO-3HAHHC HOCJICI[CTBI/Iﬁ 9TUX IMOCTYIIKOB,



4. ®opMUPOBAHUS KYJIbTYPbI 310POBbA:

MOHMMAaHUA [EHHOCTEH 370poBOro M Oe3omacHoro oOpasa >KM3HH; HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (U3UYECKOMY M ICHUXHYECKOMY
3JI0POBBIO;

COOJIIOICHHS TTPaBUII O€30MaCHOTO OOpaIlleHus C BEIIECTBAMU B OBITY, TOBCEHEBHOI
’KU3HU U B TPYJOBOH J1€ATEIBHOCTH;

MOHMMAaHUS [IEHHOCTH TMPaBWJI HHIWBUIYATFHOTO M KOJUJICKTUBHOTO 0€30MacHOro
MOBEJICHUSI B CUTYyalUsIX, YTPOXKAIOUIMX 30POBBIO M KU3HM JIIOJEH; OCO3HAHUs
MOCIEACTBHA M HENPUSTUS BPEIHBIX TMPUBBIUEK (YMOTpEOICHUSI aKOTOJS,

HApPKOTHKOB, KypEeHHUS);

5. TpyaoBoro BociuTaHusi:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATEIHCKON JICSITEIBHOCTH,
0011I€CTBEHHO T0JIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM Ha AKTUBHOE YYaCTHE€ B PEIIEHUM MPAKTUYECKUX 3aJ1ad COIMAIbHOU
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

HMHTEpeca K MPAKTUIECKOMY M3yUEHUIO Mpodeccuii pa3TuyHoro pojia, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHU 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPpyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHAYaJbHOW TPAacKTOPUU OOpa30OBaHU,
Oynymiel nmpodeccuu U peaau3aiud COOCTBEHHBIX KM3HEHHBIX IJIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIMOCOOHOCTEH K XWUMHUHU, WHTEPECOB M MOTPEOHOCTEU

00I11eCTBA;

6. IK0JI0rMYeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU  1I€JIECOOOpPAa3HOTO OTHOIIEHHMsS K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMJIE;

NOHMMAaHUs  TJIOOAJBHOTO  XapakTepa OJKOJOTMYECKMX  IpoOsieM,  BIHSHUA

SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHUSI HEOOXOAMUMOCTH HCIOIb30BaHUSl JOCTUKEHUA XUMHHM MJI1 PEUICHUS
BOITPOCOB PALMOHAIBHOTO MPUPOIONOIb30BAHMS;

aKTUBHOTO HEMPUATUS JCUCTBUH, MPUHOCIIIMX BpEA OKPYKAIOMIEH MPUPOIHOM
cpene, YMEHHSI TPOTHO3UPOBATh HEOJIArONPUSATHBIE YKOJOTUUYECKUE MOCIEACTBUS
npearnpuHUMaeMbIX IEUCTBUM U MPeAOTBpalaTh UX;

HaJMYusl Pa3BUTOIO SKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUUECKON KYJIBTYPHhI, OMbITA
JEATEIbHOCTH YKOJIOTUUECKON HAMpPaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI MU
B MO3HABaTEIbHOM, KOMMYHUKATUBHONW M COIIMAIIBHOW MPAKTHKE, CIIOCOOHOCTU U

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

7. lleHHOCTH HAYYHOT'0 TO3HAHUS:

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

MOHMMAHUS CHEU(UKH XUMHUM KaK HayKH, OCO3HaHMs €€ poyii B (POPMHUPOBAHUU
PaAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU IIEJIOCTHOTO MPEACTABICHHUS 00
OKpYXalIIEM MHpPE KaK O €IWHCTBE MPUPOALI W YEIOBEKA, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M pelieHuH TpoOJieM COXpaHEHUs MPUPOIHOTO
paBHOBECHS,

yOEKIEHHOCTH B 0COOOW 3HAUUMOCTH XMMHH JIJIi COBPEMEHHOW ITUBUIIM3AINH: B €€
T'YMaHUCTUYECKON HAMpaBJICHHOCTH W BAXKHOM POJIM B CO3JaHUM HOBOM 0a3bl
MaTepUATbHOU KYJIbTYPbI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOMUYUBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPEBOM, DJHEPIETUYECKOM, NHUILEBOM U HOKOJOTHYECKON
0€30IacCHOCTH, B PA3BUTHUU MEIAUIIMHBI, 00ECTICYEHNN YCIOBUN YCIIEIIHOTO TPY/ia
Y DKOJIOTHYECKH KOM(DOPTHOM KU3HH KAXkKIOTO YiIeHa 00IIeCTRa,;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: TOHHMMAaHUS CYIIHOCTH METOJOB ITO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH UCIOIb30BaTh MOTyYaeMble
3HaHWS 11 aHamM3a W OOBSCHEHHS SBICHHA OKPYXKAIOIMIETO MHpa W

IMPOUCXOAAIIHNX B HEM I/I3M€HCHI/H>’I; YMCEHH ACJIaTh 00OCHOBAHHBIC 3aKIIOUCHHS HA



OCHOBE HAy4YHBIX (DAaKTOB W WMEIOMUXCS JaHHBIX C [EIbI0 TOJIYICHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XMUMHUYECKHAE 3HAHUS IS PEIICHUS
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEbCKON ACITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUH 10 XUMHUHU B COOTBETCTBHUH C KU3HCHHBIMU
OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pas3luyHbIX cdepax mnpodeccuoHanbHOM

ESATEIbHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHS YyueOHOro mpeameTra «XuUMHUS» Ha
YPOBHE CpPEIHEro o0IIero 00pa3oBaHMs BKJIIOYAIOT: 3HAYUMBIE 1711 (hOPMUPOBAHUS
MHUPOBO33PEHUS oOydJarommxcs MEX U CIIUTUIMHAPHBIC (MeXTIpeAMETHBIC)
oOIlleHay4YHbIE TIOHATHS, OTPAKAIOIIWE IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa U
crie-1u(puKy METOJI0B MO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BCIIIECTBO, DHEPIHs, SBJICHHE, TPOILECC, CHUCTeMa, HAay4dHBIM (akT, ITPUHIIMUII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOoBaHUe, HaOJI0JeHNUE,
U3MEpPEHUe, OKCIIEPUMEHT U  [p.); yHUBEpCaJibHble YyueOHble  JEeUCTBUS
(mo3HaBaTeNbHEIE, KOMMYHHKATUBHBIE, pEryJIATUBHBIE), 00ecreYnBaroOIe
dbopmupoBaHue GYHKIIMOHATBHOM TPAMOTHOCTH U COIUAJIBHOW KOMIICTCHIIUU
oOy4arolmuxcs;  CIOCOOHOCTh  OOYYaroIIMXCS ~ HCHOJb30BaTh  OCBOCHHBIC
MEXIMCIMIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHHBEpCAJbHbIE Yy4ueOHbIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble  PE3YyJbTaThl  OTPAXKAIOT  OBJAJCHHE  YHUBEPCAIbHBIMU
y4eOHBIMHU TI03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMH.

OGJzaOeuueyHueepcaﬂbelmu ylleﬂHblMM NO3HABAM EJIbHBIMU 0CUCM BUAMU.



1. ba3oBbIMH JJOTHYECKUMH AeHCTBUAMMU:

CaMOCTOATENFHO (POPMYIHUPOBATh M AKTYaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENENATh LENU NESITEIbHOCTH, 3a/aBas napaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEILHOCTH C TOCTAaBJICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPHUEMBI JIOTUYECKOTO MBIIUICHUSI — BBIIEIATH
XapakTepHbIE TMPU3HAKK TIOHSATUM W  yCTaHABIMBAaTh HX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHS NIl OOBSICHEHUS OT/IETbHBIX (DaKTOB U
SIBJICHU;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUHU [JIsi KiIacCU(PUKAIMKU BEIIECTB U XUMHYECKUX
pEaKLui;

YCTaHABJIMBATh MPUYUMHHO-CJICICTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMHU SIBICHUSIMU,

CTPOUTH JIOTUYECKHUE PACCYXKICHUS (MHAYKTUBHBIC, NETYKTUBHBIC, MO AHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTUBOPEUYUST B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

INPUMEHATh B TIPOLIECCE TO3HAHMS MCIOJIB3YEMbIE B XUMHUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJENH, MpPeoOpa30OBbIBATH  MOJCIbHBIC  MPEACTaBICHUS —
XUMUYECKUN 3HAK (CHUMBOJI) DJEMEHTa, XUMH4YecKas ¢opMmysia, ypaBHEHHE
XUMUYECKOM pEaKIuu — TpU PEHIeHUH Y4eOHBIX I[IO3HABATEIbHBIX W
MPaKTUYECKUX 3a/lady, MPUMEHSITh Ha3BaHHBIC MOJICIbHBIC MPEJICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3Yy4Ya€MbIX BEHIECTB U XUMHUUYECKUX

peaKIui;

2. ba3oBbIMH HCCII€10BATEILCKIMH 1eHCTBUAMH:

BJIAJIETh OCHOBAaMH METOJ0B HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKLINM;

dbopMyIMpoBaTh IENM W 3a7a4d HWCCIICIOBAaHUS, HCIOJb30BaTh IMOCTABIECHHBIC U
CaMOCTOSITeNIbHO  C(HOPMYJIMPOBaHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA

ITO3HAaHHUA WU OCHOBBI JJIsA (l)OpMHpOBaHI/I}I TAIOTE3bI IO IIPOBEPKE IPABUIBHOCTHU



BBICKA3bIBAEMBIX CYKJICHH;

BJIAJICTh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA U NPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh yMEHMs HAOIIOAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (hopMyaupoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIIEIOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

IpUOOpETaTh OMBIT YYCHUYECKON HCCIEI0BATENbCKON M MPOEKTHOMN JESITEIbHOCTH,
HpPOSIBISATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IOMCKY METOJOB

PECUICHUS ITPAKTUYCCKUX 3aaa4, HPUMCHCHHUIO PA3JIMYHBIX MCTOZIOB IIO3HAHUS,

3. Pa6oToii ¢ uHpopmanueii:

OPUEHTHPOBATHCSI B Pa3IMUHbIX HCTOYHUKAX HHGOpMauuu (HaAyyHO-NOMYJspHAs
JUTEepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHBIE IIOCOOUS, PECypCHI
WNuTepHeTa), aHanu3upoBaTh HMHPOPMALMIO pA3JIMYHBIX BUAOB U  (opMm
[PEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTHh Pa3UYHbIE METOJbI MPHU MOUCKE U 0TOOpE
uH(pOpMaIMU, HEOOXOIUMOM Jisi BBITIOJHEHUS YYE€OHBIX 3a7ad OMNpeNelEHHOTO
TUIIA;

npuoodpeTaTh OIIBIT VCITIOJI30BAHUS UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeAcTaBiIeHUS HHGOPMALUU
(cxeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U T. I1.);

UCIIOJIb30BaTh HAyYHBIM S3BIK B KayecTBE CpPEJCTBAa MpU paboTe ¢ XUMHUYECKOM
uH(popMaIMell: MPUMEHITh MEXIpeAMeTHble ((PU3nyYecKkue U MaTeMaTHYeCKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U Pe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIITHOCTH.

Oesnaoenue YHUBEPCATIBHBIMU KOMMYHUKAMUBGHbIMU oelicmeuamu;



3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl B XOJe IUalora W/Wiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyIHpPOBATh CBOM  MPEIAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEIOKEHHOH 3a1a4u;

BBICTYNIATh C NPE3EHTAlMEld PE3yJbTaTOB  ITO3HABATEIIbHOM  JIESITEIBHOCTH,
HOJyYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPY BHIIIOJHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW PabOThl MO HCCIEJOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIECTB, peaju3alud Y4eOHOro NpoeKTa U (OPMYIHPOBATH BBHIBOBI
O pe3yjibTaTaM NPOBEAEHHBIX HCCIECIOBAHMM MYTEM COIJIACOBaHMS IMO3ULUI B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Oénadenue ynueepcanbHolmu pecyiamueHbIMu OClCIEUAMU:

CaMOCTOATENIbHO  IUJIAHUPOBATh W OCYIIECTBISTH  CBOKO  IMO3HABATEJbHYIO
NEeSATENbHOCTh, Olpenesnsia €€ Leau M 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IMIpe/laraéMblii aJrOpuT™M JCHCTBUI mpu
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh HauOoliee
3¢ (pexTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM IMOIY4YEHUsT HOBBIX 3HAHHMM O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYUIECTBJISITh CAaMOKOHTPOJb CBOEHW JEATEITbHOCTH HAa OCHOBE CaMOaHalM3a H

CaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3yibTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIEro 0O0pa3oBaHUs
0 XMMHH Ha 0a30BOM YPOBHE OPHEHTHPOBAHbI Ha OOCCIICUCHUE MPEUMYIIECTBEHHO
o0mieo0pa3oBaTenbHONM W OOIMIEKYJIBTYpPHOW TMOATOTOBKM oOydarommxcsa. OHu
BKJTIOYAIOT: crienuduyueckue Juisl y4eOHOro MpeaMera «XUMHUsS» HaydHbIe 3HAHMHS,
YMEHHSI U CIIOCOOBI JIEHCTBUH 1O OCBOCHHWIO, HHTEPIPETAIIMH U IMPEOOPa30BAHUIO
3HAHWU, BUJIBI ACITECIHLHOCTH I10 MOJIYYCHHUI0 HOBOTO 3HAHUS W MPUMEHCHHIO 3HAHUN

B PA3JIMYHBIX y‘IC6HLIX N pCaJIbHBIX )KU3HCHHBIX CUTyallusX, CBA3aHHBIX C XUMMUEM.



B mporpamMmme mo XMMUM TNPEIMETHBIE PE3YJIBTATHI MPEACTABIEHBI IO TOJIAaM

U3y4YeHUs KaK Ha 0a30BOM, TaK U Ha y2n1yO1éHHOM YPOBHSX (BBIICICHO KYPCUBOM).

B 10 kuacce mnpeaMeTHble Ppe3yJbTaTbl OCBOeHHsI Kypca «Opranmyeckas

XHUMUSD» OTPAKAIOT:

1) cgopmuposannocms  npeocmasnenuit: O ~ XUMHUYECKOW  COCTABJISIOIICH
€CTECTBEHHOHAYYHON KApTUHBI MHUpPA, POJIM XUMHUM B TIO3HAHUU SIBICHHUM
Opuposibl, B (QPOPMUPOBAHUU MBIIUICHUS U  KYJbTYpbl JIUYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOJMMOW MJis pELICHUS] MNPAKTUYECKUX
3aJlady U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CPEJIE;

2) enadenue CUCTEMOM XUMUYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATralOIINE TMOHATHS (XMMHYECKUWA DJJIEMEHT, aTOM, OJJIEKTPOHHAas
o0oi0YKa  aTroma, MOJEKyJla, BaJEHTHOCTh,  DJIEKTPOOTPULATEIBHOCTD,
XUMUYECKas CBA3b, CTPYKTypHas dopmyra (pa3BEpHyTast U COKpaII€HHAs ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIM 0O0BEM, YIVIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAS
IpyIna, pagukall, HW30MEpUsi, H30MEPhl, TOMOJIOTHYECKHN psAJl, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KUCIOPO- U a30TCOAEPKAIINE COETUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COCIUHEHHS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust opranndyeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUs
MacChl  BEIIECTB);  3aKOHOMEPHOCTH, CHMBOJIMYECKUM  SI3BIK  XUMMH,
MUPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XWMHUYECKHUX SBJICHHUM, (PAKTOJIOTHYECKUE CBEICHUS O CBONCTBAX,
COCTaBe, MOJIydeHUU M 0€30MacHOM HCIOJIb30BAHUM BaKHEHUITUX OPraHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEIHOCTH YEIIOBEKA,

3) cpopmuposannocmes ymeHull  6biA6AsIMb XapAKTEPHbIC TPH3HAKH TOHSITHH,
yCTaHaBJIMBATh UX B3aUMOCBSA3b, UCNOIb3084Mb COOTBETCTBYIONINE MOHATUS MIPU

OInmrMcaHumn CoCTtaBa, CTPOCHUA U HpeBpameHHﬁ OpPTraHUYCCKUX COCHHHCHHﬁ;



4)

5)

6)

7)

8)

chopmuposanHocmy  yMeHUuti UCNOIb306aMb XUMUYECKYI0 CHMBOJUKY IS
COCTaBJICHUSI MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMya OpraHMYECKUX BEIIECTB M YPaBHEHUHW XUMHUYECKHUX PEaKIIMA;
U320MasIUueams MOJIETN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WILTIOCTPALUU UX
XUMHYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

cpopmupoeanHocmy  yMeHull YCMAaHAeIueams TPHUHAJICKHOCTh HW3YUYEHHBIX
OpraHUYECKUX BEIIECTB MO HX COCTaBy U CTPOCHUIO K OMNpEAeIEHHOMY
KJIACcCy/Tpynne COeIWHEeHUN (yriaeBOAOPObI, KUCIOPOA- M a30TCOJECpPKaIIne
COCIMHEHUS, BBICOKOMOJEKYJISIPHBIE COCIUHEHUS); Oasamb WM Ha3BaHUS IO
cuctematudyeckoil Homenkiarype (IUPAC), a Takke NpUBOAWTH TPUBUAILHBIC
HA3BaHUSl OTJEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMIIEH, AalleTHUJIEH,
ATUJICHTJIMKOb, TIULEPUH, PeHos, GopManbaeru, aneTaabIerul, MypaBbUHAS
KHCJIOTA, YKCYCHasi KHCJIOTa, OJIEMHOBas KHCJIOTA, CTEApUHOBAsl KHCIIOTA,
[II0K03a, GPYKTO3a, Kpaxmal, HeJIII0103a, TIUIUH);

chopmuposanHocmes  yMeHus — onpeoensms  BUAbl XUMHYECKOM CBSI3U B
OpTraHUYECKUX COEAMHEHUSX (OAUHAPHBIE U KPATHBIE), KOBANEHMHASl U UOHHAS
C6513b, O- U P-C653U, BOOOPOOHASL CBA3b);

cghopmuposanHocmes  yMeHUus NoOmeepHcoamv HA KOHKPEMHbIX NpUMepax
xXapakmep 3a8UCUMOCIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUU
om KpamHocmu u muna KOSAaleHMHOU C853U (0- U T-C6A3U), 83AUMHO20 GIUAHUSI
amomo8 u cpynn amomoe 6 MOJNeKy1ax,

copmMUpo8aHHoCmy  YMEHUsT NpUMEHAMb  TIOJOXKEHUS TEOPHUH  CTPOCHMS
oprannueckux BeiiectB A. M. bytneposa it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHS MACChl BEILIECTB;
copmMupoeaHHocmy yMeHUll XapaKkmepuzoeams COCTaB, CTpOCHHE, PU3NYECKUE
U XHMHYECKHE CBOMCTBAa THIMYHBIX MPEICTABUTEIEH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, dTaH, STUJICH, MPOMUJICH, alleTHICH, OyTaIlueH-

1,3, metunOyraaueH-1,3, 6€H3071, METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJUIEPHUH,



9)

deHou, aneraabAeThl, MypaBbHHAS M YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxma,
IIEJUTI0JI03a, AaMHUHOYKCYCHAsI KUCJIOTA); WIIHOCMPUpO8anms TCHETHUECKYIO CBS3b
MEXIy HHMH YypaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYECKHX pEaKIUid C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

CPOPMUPOBAHHOCIb YMEHULL XAPAKMEPU308AMb COCMAG, CMpoeHuUe, (usuieckue
U XuMudeckue C80OUCMBA MUNUYHBIX Npeocmasumenell paziuiHblX Klacco8
OpeaHU4ecKux ewecms. aikamos, YUKIOAIKAHO8, AIKeHO08, AIKAOUeHO08, AIKUHOS,
APOMAMUYECKUX )2Nle8000P0008, CNUPMO8, Alb0e2Ud08, KemoHO08, KaApOOHOBbIX
KUCTIOM, NPOCMbBIX U CILONCHBIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  OeNKos,  Veneso008  (MOHO-, Ou- U  NOAUCAXAPUOOB);
UTIOCMPUPOBANL — 2eHEMUYECKYI0  C8S3b  MedcOy — HUMU  YPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUYECKUX DeaKyuti ¢ UCHOIb308AHUEM CMPYKMYPHBIX
dopmyn;

chopmuposaHHocmy yMeHUs Xapaxkmepu3o8ams WCTOYHUKH YTIEBOJOPOIHOTO
ChIpbsi (He()Th, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI UX TMEPEPadbOTKH U

MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB NIEPEepadOTKH;

10)cpopmuposannocmv  ymenuii  npo6oOums  BBIYUCICHUS 1O XUMHUYECKUM

ypaBHEHUSM (Macchl, 00bEMaA, KOJUYECTBA UCXOJHOTO BEIIECTBA WJIM MPOAYKTA
peakiuu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HMCXOJHBIX

BEILECTB WJIU MPOAYKTOB PEAKIINN);

11) ccpopmuposannocme ymenuil 61adems CUCTEMON 3HaHUM 00 OCHOBHBIX METOJaX

HAy4YHOTO TO3HAHMS, HCHOJb3yEeMbIX B XUMHUHU MPU HU3YYEHUU BEIIECTB H
XUMHYCCKUX SIBIICHUI (mabmroneHue, M3MEpPEHHUE, SKCIIEPUMEHT,
MO/JICIUPOBAHUE), UCNONB308AMb CUCTEMHBIE XUMUYECKUE 3HAHUS ISl TIPUHSITHUS
pelIeHn B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsAX, CBI3aHHBIX C BEIIECTBAMH U UX

IIPUMCHCHUCEM,



cpopmuposanHocmy  61A0EHUS  CUCTNEMOU 3HAHUU O eCmeCcm8eHHOHAYYHbIX
Memooax NO3HAHUSL — HAONI00eHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPpUMEHTNE
(peanbHOM U MBICIEHHOM) U YMEHUs NPUMEHAMb DU 3HAHUSL,
chopmupo8anHoCms yMeHUs NPUMEHAMb OCHOBHblE ONepayuu MblCIUMeIbHOU
O0esmenbHOCMU — AHAU3 U CUHMe3, CpasHeHue, 0000ueHue, CUCTNeMamU3ayuio,
8blsGIeHUe NPUUUHHO-CTIeOCMBEHHbIX C83ell — OIS U3YUeHUsl CBOUCME 8eujecms U
XUMUYECKUX PeaKyuii;

12)cpopmuposannocmes ymenuii cobriooams npasuia TOJIb30BaHUS XUMHUYECKOU
MOCY/IOl M JTa0OpaTOpPHBIM O0OpPYJIOBaHHMEM, a TaKXKe MpaBuja OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

13)cpopmuposannocmev  ymenuti  naaHupogamev WU 6bINOJHAMbL  XUMUYCCKHUN
DKCIIEPUMEHT (TPEBpaIllEHUsT OpPraHWYECKUX BEHIECTB TNPU HarpeBaHUH,
MOJIYYCHUE OTUJICHA W U3YYCHHE €ro CBOWCTB, KaueCTBEHHBIC PEAKITUU
OpTraHWYECKUX BEIECTB, JCHATypalus OEJIKOB MpU HArpEeBaHWH, I[BETHHIC
peakiuu OENTKOB) B COOTBETCTBHHM C IpaBUJIAaMU TEXHUKH O€30MACHOCTU MPHU
oOpallleHUuH ¢ BEHIECTBAMHU M JIaDOPaTOPHBIM OOOPYIOBAHUEM, HPeOCmAs/smb
pe3yNbTaThl XMUMHUYECKOTO OKCIIepuMeHTa B (opme 3amucu  ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIUNA U dopmyiuposams BBIBOJABI Ha OCHOBE JTHUX
pE3yIbTaTOB;
CPOPMUPOBAHHOCIb  YMEHUL: CAMOCMOAMENbHO HNIAHUPOBAMb U NPOBOOUMb
XUMUYeCKUll IKcnepumenm (noayuenue U U3yYyeHue CEOUCME OpeAHUYECKUX
gewecms, KauecmeeHHvle peakyuu yeneeo0opo0o8 paziudHblX KIACCo8 U
KUCTIOPOOCOOEPHCAWUX OPSAHUYECKUX Geujecms, peulenue IKCNepuMeHmanbHblx
3a0ay NoO PACNO3HABAHUIO OP2AHUYECKUX 6euecms) ¢ cobarooeHuem npasu
be3onacnoco obpaweHuss ¢ ewjecmeamu U 1aO6OpamMopHuIM 000pYOO8aAHUEM,
Gopmynrupoeame yenvb UCCIe008aHUSA, NPeOCMAsIamb 8 DPA3IUYHOU (dopme

pes3yiomambsl IKCnepumernma, anaiusupoeams U oyeHueanlvb ux aOCH’ZO@epHOCWlb;



14) cpopmuposannocme ~ ymeHull  Kpumuuecku — AHAIUZUPOBAMb — XAMHUYECKYIO
uH(pOpMaIInIo, TOTyYyaeMyIo U3 pa3Hbix ucrounukoB (CMU, Unatepuet u ap.);
chopmuposanHoCcmsb ~ YMEHUl.  OCYWeCmeIsims  YeleHanpasieHHblll  NOUCK
XUMUYECKOU UHDOPMAYUU 8 PA3TUYHBIX UCOYHUKAX (HAYYHAS U YY4eOHO-HAYYHAS
numepamypa, CMU, Hnmepnem u Op.), Kpumuuecku aHAIU3UPOBAMD
Xumuueckylo  umgopmayuro, nepepabameigamv €€ U UCNOIBL3OBAML 8
COOmMBemcmeuu ¢ NOCMAagIeHHOU YueOHOoU 3a0ayell

15) chopmuposannocmeo YMeHuu coobnrwoams npasuna HKOJIOTUYECKU
L[EJIECO00PAa3HOro MOBEJEHUA B OBITY W TPYAOBOM JESITEIBHOCTH B LEIAX
COXPaHEHHUsSI CBOETO 3/I0POBbS M OKPY’KAIOIIEH NMPUPOAHOU CPENbl; 0CO3HABAMb
OIIACHOCTh BO3/JCHCTBHS HA JKUBBIE OPraHU3MBbI OIPENEIIEHHBIX OPTraHUYECKUX
BellecTB, NOHMMas cMbicn nokazarens [IJIK (mpenenbHOM — momycTumon
KOHIIGHTpAlLlUU), HOSACHAMb  HAa  TPUMEpax  CIOCOObl  yMEHBUIEHUS U
MPEeIOTBPAIICHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;
AHATUZUPOBAb YeecO0OPA3HOCb NPUMEHEHUsL — OP2AHUYECKUX  Beujecmes 8
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUS COOMHOULEHUS PUCK-NOIb3A

16) st oOydarommxcsi ¢ OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMCHHUE
OPUMEHATHh 3HaHMSI 00 OCHOBHBIX JOCTYNHBIX METOAAX MO3HAHMs BEIIECTB U
XUMHUUYECKUX SIBICHUM;

17) 1 clenbIX W CIa0OBHAAIIMX OOYYaIOUUMXCS: YMEHHUE HMCIIONIBb30BaTh PeilbeHO

TOYEUHYIO cucTeMy oO0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4IecKux GopMyIL.

B 11 kuacce mnpeaMeTHble pe3yJabTaTbl OCBOCHHA Kypca «OOmasi u

HEeOPraHu4vecKasi XUuMHS» OTPAKAIOT:

1) cgopmuposannocms  npedcmasnenuii: 0 XAMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XUMUU B TO3HAHUM SBJICHHUU
Opuponbl, B (OPMUPOBAHWU  MBINUICHUS U KYJAbTYPbl  JUYHOCTH, €€

(GYHKUIMOHATIBHOM TPAaMOTHOCTH, HEOOXOJMMOM [IJIsi PEHICHHsS MPaKTUYECKUX



2)

3)

3a/lady M 9SKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CPEJIE;

e1aoenue CUCTEMOM XUMHYECKUX 3HAHHH, KOTOopas BKJIIOYACT:
OCHOBOITOJIAraloIIye MOHATHS (XMMHYECKHIH 3JEMEHT, aToMm, M3oTtom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIXM aTOMOB, HOH, MOJICKYyJia, MOJb, MOJIIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHasi, MOHHAs, METa/NIMUECKas, BOJOPOJHAs), KpUCTAIIUYECKas
pEIETKA, TUMBI XUMHAYECKUX PEAKIUM, pACTBOP, IIEKTPOJIUTHI, HEAJIEKTPOIHUTHI,
AIEKTPOJUTHUYECKAST JIUCCOLUMALMUSA, OKHUCIUTENb, BOCCTAHOBHUTEIL, CKOPOCTH
XUMHUYECKOW pEaKlMHM, XMMHUYECKOEC PaBHOBECHUE, TCOPHMHM U 3aKOHBI (TEOpHs
AJICKTPOJUTUYECKON JHUCCONMannu, nepuoanyeckuii 3akod JI. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS YHEPTUU
P XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHMUH,
MHPOBO33PEHUYECKNE 3HAHMS, JICKAIIUE B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUU, (PAKTOJOTHMUECKHUE CBEIEHHUS O CBOMCTBAX,
COCTaBe, IOJTYYEeHUH U O€30ITaCHOM HMCIIOJIb30BAHUH BaKHECHUIIINX HEOPTaHUICCKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

cospemeHHble NPedCmasieHUuss 0 CMPOeHUU eeuecmsd HA AMOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMOAEKYIISIPHOM VPOBHAX, NPeOCMABIeHUss 0 MeXaHUMax
XUMUYECKUX Pearyuti, mepmoOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMSX
UX Npomexkamusi, O XUMUYECKOM pPABHOBeCUlU, pAcmeopax U OUCNEPCHBIX
cucmemax;, axkmonocuyeckue c8edeHusi 0 C80UCmeax, cocmase, NOAYYeHUU U
0e30NACHOM UCNONB30BAHUU BANCHEUWUX HEOPSAHUYECKUX 6eujecme 6 Ovbimy u
NPAKMU4eckol  OesimelbHOCMU — Yelo8eKd, O0OWUX  HAYYHBIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCEA;

chopmuposanHocms  yMeHull 6ulA6IsAMb XapaKTepHbIe TPU3HAKU TIOHSATHUH,
ycmanaenueams WX B3aUMOCBS3b, UCNOAb306AMb COOTBETCTBYIOIIME IOHSITHUS

IIPpH OIMMCAaHNHN HCOPTAHNYCCKUX BCHICCTB U NX npeBpameHHﬁ;



4)

5)

6)

7)

chopmupo8anHocms  YMeHUll UCNOIb306amMb XUMHUYECKYI0 CHUMBOIIMKY JIs
cocTtaBieHUs: (OPMyJl BEIIECTB M YPaBHEHHUM XHMHUYECKUX  PEaKIIMIi;
cucremarnyeckyro HomeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHHS OTACIbHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbId ra3, yrJICKUCHbIA Ta3, aMMHaK, TaméHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAs COJIA, TUPUT U JIP.);

chopmuposanHocms yMeHull onpeoenams BAJEHTHOCTh W CTENEHb OKHUCICHUS
XUMHYECKHUX SJIEMEHTOB B COCIUHEHHIX PA3IUYHOTO COCTaBa; BHUJl XUMHUYECKOU
CBsI3M (KOBaJICHTHAsA, HOHHAsI, METAJNIMYECKasi, BOJOPO/IHAS) B COCTUHEHUSAX; THII
KPUCTAITMYECKON PEHIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJSIpHasi,
MOHHAs!, METAJUTMYECKas ); XapaKkTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHCHM;

cchopmuposannHocmes ymenust 0OBACHAMb 3A8UCUMOCIb CEOLICME Geuecms Om
8UOA XUMUYECKOU C8A3U U MUNA KPUCALIUYECKOU DeuémKy, OOMeHHbIl U
OOHOPHO-AKYENMOPHDBIU MEXAHUIMbL 00PA308aAHUSL KOBAICHMHOU CBA3U;
chopmuposaHHocmy yMeHUll yCmManasiuéams MPUHAAIC)KHOCTh HEOPTaHHUECKUX
BEUIECTB II0 UX COCTABY K OIpeAeIEHHOMY KJIacCy/TpylIe CoeIuHEeHUH (pocThie
BEIIECTBA — METaUIbl W HEMETajUlbl, OKCHJbI, OCHOBaHHUS, KHUCIOTHI,
aM(OTEpHBIC THIPOKCHUJIBI, COJIH);

coOpMUPOBAHHOCb YMEHUIL: KIACCUPUYUPOBAMb. HEOP2AHUYECKUe euecmad no
Ux cocmagy, XumudecKkue peaxkyuu no pasiudHblM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eeujecms, meniogomy 3¢ggexmy peaxkyuu, uU3MeHeHuro cmeneHeu
OKUCNIeHUsL IJIeMEHMOo8, O00pamuMOCmuy, Y4acmuro Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb OCHOBAHUSL U Kpumepuu Ol Kldccugurayuu
U3yuaemulx ewecms U XUMU4ecKux peakyuil,

chopmuposanHocmy yMeHull packpbiéams CMBICI Tiepuoandeckoro 3akona . WM.
MenzeneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOLTYIO, OOBSICHUTEIbHYIO U

MPOrHOCTHYECKYIO (DYHKIIUU;



8) cghopmuposannocmv ymenuii xapakmepuzoeams SICKTPOHHOE CTPOCHUE aTOMOB

9)

XUMHUUYECKUX 3eMeHTOB 1—4 mepuonoB [leprnoanueckoil cucTteMbl XUMHUYECKUX
anemeHTtoB JI. WM. MenneneeBa, MCHOb3ys MOHATHS «S-, P-, O-3JEKTPOHHBIC
opoUTaIN», «IHEPTETUUECKUE YPOBHUY; 00bACHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHMUYECKHX JJIEMEHTOB M HMX COCIMHEHUN MO MEepUoJlaM U TpyIIam
[leproguyeckon cuctemMbl XUMUYECKUX dnemMeHToB []. 1. Menneneesa;
«OCHOBHOE U B030YHCOEHHOE IHEPemUYecKue COCMOAHUS amomMay, 00BbACHAMDb
3AKOHOMEPHOCMU UBMEHEHUST CBOUCME XUMUYECKUX DJIeMEHMO8 U UX COeOUHeHUll
no nepuooam u epynnam Ilepuoouueckoui cucmemwt /| U Menoeneesa, sanenmmule
B03MONCHOCMU  AMOMO8 DJIeMEHMO8 HA OCHO8€ CMPOEHUS UX INeKMPOHHBIX
0bon0ueK

cpopmuposannocme  ymenuni  xapaxmepuzoeamv  (onucvieamsv)  oOuIHe
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3jIMYHBIX  KJIACCOB;
noomeepocoams CylIeCTBOBAHUE TEHETUYECKOU CBSI3M MEKy HEOPTaHUUYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;
cpopmuposanHocmy  YMeHUs — pACKpuleamb  CYWHOCMb.  OKUCIUMENTbHO-
80CCMAHOBUMENLHBIX ~ PEaKyuti  noCpeocmeoM  COCMABNEeHUsl  INeKMPOHHO20
oanamca 3mux peaxyuil, peakyui UOHHO 20 OOMeHa NYMEM COCMABIeHUs. UX
HOMHLIX U COKPAWEHHBIX UOHHLIX VPAGHEHUU, peakyuti 2uopou3d, peaxyuil
KOMNIIeKcooOpazoeanusi  (Ha ~ npumepe  2UOPOKCOKOMNIIEKCO8  YUHKA U

ANTOMUHUSL),

10) cipopmuposannocmeo  ymenus kraccuguyuposames XAMHUYECKHE PEAKIHUU TI0

pPa3IMYHBIM MpHU3HAKaM (YUCIY M COCTaBy PEarupyrolux BEIIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCIICHHUS AJIEMEHTOB, 0OpPaTUMOCTH

peaKiny, y9acTUIO KaTajanu3aTropa);

11) cghopmuposannocme  ymenuti cocmaensams ypPaBHEHUS PEAKIUH Pa3IMYHBIX

TUIIOB; TIOJIHBIE W COKpaUIEHHbIE YPaBHEHHsI pEakUuil HOHHOrO OOMEHa,

YUUTBIBAA YCJIOBUA, IIPU KOTOPBIX 9TU PCAKIINH UAYT 1O KOHIA,



12)cpopmuposannocmv  ymenusi  nposoOumsv — PEAKIHMH,  TOATBEPKIAIOIIHE
KayeCTBEHHBIA COCTAB PA3IUYHBIX HEOPTAaHUYECKUX BEIIECTB; pPACHO3HABAMDb
OTBITHBIM MTyTEM MOHBI, IPUCYTCTBYIONINE B BOJIHBIX pacTBOpPaX HEOPTraHUYECKUX
BEIICCTB;

13)chopmuposannocmes  ymenuti  packpeléame  CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIIMI MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca
ATUX PEaKIHi;

14) cipopmuposannocme ymenutl 06vACHAMb 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKiMu OT pa3IUYHBIX (AKTOPOB; XapakTep CMEIICHUS XHUMHUYECKOTO
paBHOBECHS B 3aBUCHMMOCTH OT BHEIIHEro Bo3aekicTus (mpunimn Jle [larense);
chopmuposanHocmeb ~ yMeHusi  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX PeaKyuii ¢ YYémom ux dHepeemuieckux Xapakmepucmuk, Xapakmep
UBMEHEHUsI CKOPOCMU XUMUYECKOU PeaKyuu 6 3aBUCUMOCMU OM  PAa3IUdHbIX
Gaxkmopos, a makdce XxXapakmep CMeEWEHUs XUMUYECKO20 PABHO8ecUsi NOO
erUsIHUEM BHeWHUX 8o30eicmauti (npunyun Jle [llamenve),;

15) chopmuposannocmo  ymenuti  xapakmepuzoeams ~ XAMHUYECKHE MPOIIECCHI,
JIeKAIe B OCHOBE MPOMBIIIUICHHOTO TIOJYYCHHSI CEPHOW KHCIIOTBHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPHUHIMIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMHUYECKOTO MPOU3BO/JICTBA;
chopmMuUpo8anHOCmMb YMeHUs Xapakmepuso8ams XumuiecKue peakyuu, jexcaujue
8 O0CHOBE NPOMBIUIEHHO20 NOJVYEeHUs CEPHOU KUCIOMbl, aMMuaka, oobujue
Hayuuvle NPUHYUNBL XUMUYECKUX NPOU3IBOOCME, 1enecoo0OpasHOCmb NPUMEHEHUS]
HeOp2aHUYecKux 6eujecms 6 NPOMBIUACHHOCU U 6 Oblmy ¢ MOYKU 3PEeHUs.
COOMHOWLEHUS. PUCK-NOIb3A;

16) cghopmuposannocmes  ymenuti npo6oOoums BBIYMCICHUS C HCIOJIb30BaHHEM
MOHATHUSL «MAcCoBas JI0Jsl BEIIECTBA B PAaCTBOPE», 0ObEMHBIX OTHOILIECHUN Ta30B
IPY XUMHUYECKHUX PEAKIIUAX, MACChI BEIIECTBA Wi 00bEMA Tra30B MO U3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MaCCC HJIN 06’béMy OJHOI'0 M3 y4aCTBYIOIIMX B PCAKIIUH



BEIIECTB, TEIUIOBOrO 3¢ (}eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

chopmMuUpo8anHoOCms YMeHUss NPOBOOUMb PACUEMDBL. C UCNONILI0BAHUEM NOHAMULL
«maccoeas 0011 Gewecmea 6 pacmeopey U «MONAPHASL KOHYEHMPAYUsLY,
Maccol 8ewjecmsa Ui 00vémMa 2asa No U3BEeCMHOMY KOJIUHeCm8y eeujecmad,
macce unu 00bEMY 00HO20 U3 YYACMBYIOWUX 8 DeaKyuu 8ewecms;, menio8o2o
agpgpexma peaxyuu, 3HaveHUss 6000POOHO20 NOKA3AMENS PACMBOPOS KUCIOM U
wenoyel ¢ U3BeCMHOU CMeneHvio Ouccoyuayuu, maccol (00véma, Koauwecmsd
sewecmea) npooyKma peaxyuu, eciu 0OHO U3 UCXOOHBIX geujecms 0aHo 8 uoe
pacmeopa ¢ onpedenénHol MaccoBoll 00ael pacmeopPEHHO20 8eulecmsd Ui OaHo
8 uzbvimke (umeem npumecu), 00U 6bIXO0A NPOOYKMA pearyuu, 00bEMHbLIX
OMHOWEHULL 24308,

17)cghopmuposannocms ymenuii cobarooames npasuna TOJNH30BAHUS XUMHUYECKOU
MOCYJI0M ¥ JabOpaTOPHBIM 00O0PYIOBaHHEM, a TakXKe MpaBUiia OOpaIlEHUS C
BCIIIECTBAMH B COOTBETCTBUM C WHCTPYKITUSMHU TIO BBIMIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIIBITOB;

18) cpopmuposannocmv  ymenuti  naaHuposamev U - GLINOAHAMbL ~ XUMHAYCCKHIA
IKCIIEPUMEHT (pa3ioXKeHHe MEepOoKCHIa BOJAOPOAa B MPUCYTCTBUU KaTallM3aTopa,
OTpEJICTICHHE Cpelbl PAacTBOPOB BEIIECTB C TMOMOIIBIO YHUBEPCAIHHOTO
WHIUKATOPA, BIUSHAC PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUUYECKOW PEAKITUH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIC pPEaKIMu Ha CyibdaT-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHHUSI; PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1ad IO
teMaM «Mertamuie»y u «Hemeramisl») B COOTBETCTBHH C TPAaBUIAMH TEXHHKHU
0e30macHOCTH MPU OOpAIIEHUH C BEIIECTBAMH U J1a00PaTOPHBIM 000PYI0BAaHUEM,
npeocmasiaimes pe3yiabTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3arncu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (hopmynupoeams BHIBOABI HA OCHOBE

9TUX PE3YIbTATOB,



copmMuUpo8anHOCMb YMEHUL: CAMOCMOAMENbHO HIAHUPOBAMb U HPOBOOUMb
Xumuyeckuli — 9KCnepumeHm  (npogedeHue  peakyuti — UOHHO20  OOMeHa,
noomeepoicoeHue  KaueCmeeHHo20  COCMABA  HEOP2aHUYecKux  Beujecms;
onpeoeneHue cpeovl pacmeopos Gewecms ¢ NOMOubI0 UHOUKAMOPO8, U3YYeHUe
GIUAHUS PA3TUYHBIX (DAKMOPOE HA CKOPOCMb XUMUYECKOU peakyuu, peuleHue
IKCNEPUMEHMANbHLIX  3a0ad no memam «Memannvly u «Hememannvly) c
cobno0eHuem npasuit 6e30nacH020 0opaweHUs ¢ geujecmaeamu U 1a00pamopHbiM
obopyoosanuem, Gopmyauposams yeab UCCIE008AHUS, NPeOCmAasiimsb 8
pasauuHou  ¢opme  pesyrbmamvl  IKCHEPUMEHMA,  AHATUUPOBAMb U
OYeHU8amyv Ux 00CMOBEPHOCHb;

19)cpopmuposannocms  ymenutl  KpUMU4HeCKU — AHAIUIUPOBAMb  XUMHYECKYIO
UH(pOpMAIHIO, TOJIy4aeMYyI0 U3 pa3HbIX ncTouHUKOB (CMU, UuTepHeT u ap.);

20) chopmuposannocmo VYMeHUtl coorodams npasuia AKOJIOTHYECKHU
1[EeJIeCO00pa3HOr0 TOBEACHUSI B OBITY W TPYAOBOW JEATETLHOCTH B IIEJIIX
COXpaHEHHUSI CBOETO 3JIOPOBBSI W OKPYKAIOIICH MPUPOTHOW CpENbl; 0CO3HABATH
OMMACHOCTh BO3JICUCTBUS Ha JKUBBIE OPTaHU3MBI OIPEACIEHHBIX BEIIECTB,
noHumasi cmeicn nokazarens IIJIK (mpenenbHONM AOMYCTUMON KOHIIEHTPALIUHN),
NOsCHAMb Ha TIPUMEPAX CIIOCOOBI YMEHBIIICHUS W MPEIOTBPAIMICHUS UX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa;
chopmuposanHocms yMeHull. coOn00ams NpaAGUId NOJb308AHUSL XUMUYECKOU
nocyoou u J1abopamopHuiM 0060py0o8aruem, obOpawjeHus ¢ Bewecmsamu 8
COOMBEeMCMBUY C UHCMPYKYUAMU NO BbINOJIHEHUIO 1A00PAMOPHLIX XUMUUECKUX
ONBIMOB, IKOIO2UYECKU UeNecO0OPA3H020 No8edeHus 6 Ovlmy U mpyoosoll
0esimeNbHOCMU 8 YeiaX COXPAHEHUSL C80e20 300pP08bsl, OKPYI*Caroujel npupooHol
cpeovl U OOCMUdICeHUsl €€ YCmOoUdYUuB020 pa3eumusi, 0CO3HABAMb ONACHOCHb
MOKCUYECK020 OeUCMBUs HA JHCUBbIE OP2AHUSMbL ONPEOETIEHHBIX HEeOP2aAHUYECKUX
sewgecms, noHumas cmolcn nokaszamens IIJJK (npedenvnoii  donycmumoti

KOHYeHmpayuu,); chopmuposanHocms VMEHUU: ocyuecmenimo



YeneHanpasienHblll NOUCK XUMUYEeCKOU UHGOpMayuy 8 pasiuidHblX UCHOYHUKAX
(hayunas u yuebno-nayuuas aumepamypa, CMH, Unmepuem u 0p ), kpumuuecxu
AHANU3UPOBAMb  XUMUYECKYI0  UHGopmayulo,  nepepabamvliéamv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4eOHOU 3a0ayell

21) Ui OOydYarONMUXCsS C OrPaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMCHHE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIICCTB U
XUMUYECKUX SBJICHUM;

22) Ut CIENbIX M CITa0OBUIAIINX OO0YYArOIIUXCS: YMEHHE HCIIOJIBb30BaTh PElbe(hHO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins qis 3anucu XumMudeckux Gopmy.
Pe3ynbraThl 0OydyeHHUs Ha ©0a30BOM YpPOBHE OPHUEHTUPOBAHBI Ha OOIIYIO

(GYHKIHOHATIBHYIO TPAaMOTHOCTh, MOJIYY€HHE KOMIETEHTHOCTEH /i MOBCEIHEBHOU

KU3HU U 00Iero pa3BuTusi. Pe3ynbrarsl OOydeHUs Ha YIUIyOJIEHHOM YpOBHE

OpPUEHTHUPOBaHbl  Ha  TMOJYYEHHE  KOMIIETEHTHOCTEH Uil  MOCJeayrolen

npodecCHOoHaNBbHOM ACATENBHOCTH KaK B paMKax JaHHOW MPeAMETHOM 00J1acTH, TaK U

B CMEXHBIX C HEM 00J1acTAX.
COAEPKXAHUE YYEBHOI'O IIPEJIMETA «XUMMUSI»

10 KJIACC « OPTAHUYECKASI XUMMUSI» BA3OBbIl YPOBEHb

Teopernyeckne 0CHOBBI OPraHUYECKON XUMMHU

[IpeqMeT opraHUYecKOM XWMUU: €€ BO3HUKHOBCHHME, PA3BUTUE W 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEUIECTB M MAarepuajoB. TeopHs CTpOEHHs OPraHUYECKUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHbIE MosoxkeHus1. CTpyKTypHbIe (HOPMYIIbI
OpraHr4YecKux BeuecTB. ['omonorus, nzomepuss. XuMuyeckas CBs3b B OPraHUYECKUX
COEIMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpeacraBnenne o KiIaccuPUKalUM OpraHUYEecKUx BemiecTB. HomeHkiatypa
OpraHMYECKUX COEIMHEHHH (CHUCTEMaTHYeCKas) W TPUBHAIbHBIE HAa3BaHUSA

Ba)KHEHUIIINX Hpe,ZLCTaBI/ITCHCﬁ KJIaCCOB OPraHNMYCCKUX BCHICCTB.



BKCHepI/IMeHTaJ'IBHBIe MCTOJbI HM3YUCHHA BCIICCTB W HX HpeBpameHHﬁ:
O3HAKOMJICHHUEC C 06pa3uaMH OpPraHMYCCKUX BCIICCTB M MAaTCpUAIAMH Ha UX OCHOBC,
MOACIUPOBAHHUC MOJICKYJI OPTraHHYCCKHX BCHICCTB, Ha6JII-O,ZIeHI/I€ Hn OIIMCAaHHC
ACMOHCTPAIMMOHHBIX OIIBITOB II0 IPCBPAIICHUIO OPraHN4YCcCKHUX BCIICCTB IIpHU

HarpeBaHuM (IUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHUE).

YrieBoaopoanbl

AJIKaHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKHMM psa. Meran u 3TaH —
NPOCTEUIINE TMPEICTABUTENN aJIKAaHOB: (PU3MYECKHME W XHUMHUYECKHME CBOICTBa
(peakuuy 3aMeUIeHWs] M TOpPEHMs), HAXOXJACHWE B MPHUPOJE, IOJIyYEeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUU psAld. OTWIEH W NPONUIEH —
OpOCTEeHIINe MNpPEeACTaBUTENN aJKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOICTBa
(peakMu  TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, TUApATALMH, OKUCIEHUS H
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuenbl. byraamen-1,3 wu wMerunOyragueHn-1,3: crTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakius noiaumepusauuu). IlogyyeHue CHUHTETHYECKOro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psll. ALETUIEH —
IPOCTEUIINN  MPENCTAaBUTENb AJIKWHOB: COCTaB, CTpPOCHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEakUWHM TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, THIpaTaliH,
rOpeHus), MOJy4YeHUe U TPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHHe, (QU3MYECKHME U XUMHUYECKHE CBOWCTBA
(peakuu rajoreHMpoBaHUS M HUTPOBAHUsA), MOJYyYEHHE W NpUMEHEHHue. Tosyod:

COCTaB, CTPOCHUC, d)I/I3I/IIICCKI/I€ 1 XMMHYECKME CBOMCTBA (DCaKLII/II/I TaJJIOTCHUPOBAHUA

u HI/ITDOBaHI/IH) INOJYYCHHC MW TIPHMMCHCHHC. ToOKCUYHOCTH apCHOB. ['eneTnueckas

CBA3b MCIKY YIJICBOAOPOAaMHU, ITPUHAAJICKAIMMU K Pa3JIMYHBIM KJIaCCaM.



[TpupoTHBIC HCTOYHUKH YTIICBOIOPOAOB. [IpUpoIHbINA Ta3 B MOMYyTHBIC HEPTIHBIC
ra3el. Hegter m e€ mpoucxoxaeHue. CrocoObl mepepabOTKH HEPTH: TEPETOHKA,
KPCKUHT (TCPMUYECKUH, KaTAJINTUYCCKUM), MHUPOau3. [IpoaykThl mepepaboTKH
He()TH, WX NPHUMCHECHHWE B IPOMBIIIICHHOCTH W B ObITy. KaMeHHBIH yroib u
IPOIYKTHI €r0 MepepadboTKH.

DKCIIepUMEHTAIILHBIC METOABl M3YYCHHSI BEIIECTB M WX IPEBpaIICHUN:
O3HAKOMJICHHUE ¢ 00pa3IlaMH IIaCTMACC, KAydyKOB M PE3UHBI;, KoJuteKInu «HedTh» n
«YTOIbY; MOJACIUPOBAHWE MOJIEKYJI YIJICBOJOPOJOB U TaJOre€HOIPOU3BOIHBIX;

IIPOBCACHUC HpaKTH‘{GCKOﬁ pa6OTI>II IMOJIYUCHHUC 3TUJICHA H U3YUYCHHC CI'O CBOMCTB.

Pacuérnblie 3aqaun
Bbluncienyss o ypaBHEHHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKUHMH [0 HM3BECTHBIM Macce, OOBEMY,

KOJIMYCCTBY OAHOI'O U3 MCXOAHBIX BEIICCTB UJIN IMPOAYKTOB peaKHI/II/I).

Kuciiopoacoaep:kamue oprannyecKkue CoOeIUHEHUs

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAHOJ U ATAHOJ: CTPOCHHE, PUINYECKHUE U
XUMHUYECKHE CBOMCTBA (peaklMM C aKTHMBHBIMH MeETaJlJlaMH, rajoreHOBOAOPOIaMH,
ropeHue), npuMeHeHre. Bogopoiubie CBA3M MeXIay MOJIEKyJIaMu cnupToB. [elicTBue
METaHOJIa ¥ 9TaHOJIa HAa OPraHU3M YEJIOBEKA.

MHoroaTomMHble COUPTHI. DTUICHIJIMKOJIb U TJIMLEPUH: CTpOeHHUE, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMUA METalIaMH, KaueCTBEHHAs!
peakuuss Ha MHOrOaTOMHbIE CHHUPTHI). JlelicTBUE Ha OpraHu3M 4YEJIOBEKa.
[IpuMeHeHME THIIEPUHA U ATUIIEHTJIAKOJIS.

deHoJI: CTPOCHUE MOJICKYJTbI, (PU3UYECKHE U XUMHYECKUE CBOMCTBA. TOKCUYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaeruipl U KeToHbl. GopManbaeru, aleTalbIeru: CTpoeHue, (HU3NIeCcKue U
XUMUYECKHUE CBOMCTBA (pEaKLMH OKUCIEHUS M BOCCTAHOBJIEHUS, KAaYECTBEHHBIE

peakuun), NOJIy4eHHE U IPUMEHEHHUE.



AHeTOHZ CTPOCHHC, d)HBH‘-I@CKI/Ie 1 XHUMHYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHUA U

BOCCTaHOBJICHI/Iﬂ), INOJIYUYCHHMEC M IPUMCHCHUC.

OHOOCHOBHBIE MIpeliebHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAs W YKCyCHas
KHUCTIOTBI: CTpOeHHE, (PU3MUECKHEe U XUMHYECKHE CBOWCTBA (CBOMCTBa, OOIIME IS
KJ1acca KUCJIOT, peakuus dTepuduKalnmn), NojJydyeHue u npuMmeHenue. CteapuHoBas 1
OJIEMHOBAsl KHUCIOTBI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

CrnoxHble 3(QUpbl Kak NMPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIpOIN3 CIIOKHBIX
a¢upoB. Kupel. ['maponus xupoB. I[lpumenenue >xupoB. buosoruueckas posb
KUPOB.

VYrneBoasl: cocTaB, Kiaccu(puUKalus yrieBoJOB (MOHO-, JU- U TOJHCAXapUIBbI).
['moko3a — mpocTedinii MOHOCaxapHa: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
¢usznyeckue U XUMHUYECKHe CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaom meau(Il),
OKHCJIEHHE aMMHUAYHBIM pacTBOpPOM okcuia cepedpa(l), BocctaHOBIEHUE, OPOKEHHE
IJIIOKO3bl), HAXO0XKJIEHHE B MPUpPOJAE, MPUMEHEHUE, OHuoJioruyecKkas poJb.
dotocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

C&X&DO?}& — NpCACTABUTCIIb AUCAXAPHUAOB, THAPOJIN3, HAXOXKIACHUC B IIPUPOAC U

[IpUMEHEHHE.

Kpaxman m nemmono3a Kak NpupojHble mnonumepbl. CTpoeHHe Kpaxmana u
nemnono3bl.  duznueckue W XMMUYECKHE CBOMCTBAa KpaxMmana (THApOJIU3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

DKCNEepUMEHTAIbHBIE METOJbl U3YYEHHUS BEUIECTB U HMX MPEBPALLCHUN:
IpOBE/ICHHE, HAOJIIOJIEHUE W OINHUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAauE€CTBEHHbIC PEAKUWHW OJHOATOMHBIX CIHPTOB (OKHCIEHHE 3TaHOJIa
okcugoMm Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TIIMLEPUHA C
rugapokcugom meau(ll)), anpaeruyioB (OKMCIEHHE aMMHUAYHBIM pPAacTBOPOM OKCHJIA
cepeopa(l) um rugpokcumom Menu(Il), B3ammopeiicTBHE Kpaxmaiaa C HOAOM);

IIPOBEICHUE NPAKTUYECKON padOThI: CBOMCTBA PACTBOPA YKCYCHOU KUCIIOTHI.



PacuérHble 3apaun
Brruncnenus o ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJTUIECTBA
UCXOJHOIO BEIIECTBA WM MPOAYKTa pEakUuu MO HM3BECTHBIM Macce, 00bEMY,

KOJIMICCTBY OAHOI'O M3 MCXOAHBIX BCIICCTB UJIN IPOAYKTOB peaKHI/II/I).

A3oTcoaep:Kaiine OpraHuvdecKne coeTnHeHnsl

Avubpl. MeTunaMyuH M aHWJIMH: COCTAaB, CTPOCHHC, d)I/IBI/I‘IeCKI/IC U XUMHWYCCKHEC

cBOMCTBA (TOpEeHME, B3AUMOJIEUCTBUE C BOJIOU M KUCIOTAMM).

AMUHOKHUCIOTEl Kak aM(OTepHblE OpraHWYecKue coeAuHeHus. Puzndyeckue u
XMMHUUYECKUE CBOMCTBA aMHUHOKUCIOT (Ha mpuMepe TriauiuHa). buonorudeckoe
3HAYEHWE aMUHOKUCIIOT. [lenTuasl.

benmku Kkak IpPUPOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBruuHas,
BTOPUYHAs M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIeCTB U HUX MpPEeBpaLCHUN:
HaOJIIOZICHUE U ONMUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JeHaTypauus OeJIKOB Mpu

HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokomMosIeKyJIsIPHBIE COeIHHEHUS

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEPU3aLNU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHEH AU

[InacTmacchel (HOHI/IBTI/IJ'IGH, IMOJHUITPOMNNIICH, ITOJITMBHUHMIIXJIOPHU, HOJ'II/ICTI/IDOJI).

HarypaibHBI W CHHTETHYECKHE KaydykKh (OyTaJIuMeHOBBIM, XJOPOIPEHOBLIM U

W30OPEHOBLIN). BookHa: HaTypajabHbIE (XJIOHOK, IIEPCTH, HIEIK), MCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCKO034), CHHTETHYECKHE (KAIIPOH U JIaBCaH).




DOKCHepUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0pa3liaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJOKOH, MJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H

Peanuzaniusi MeXNpeIMETHBIX CBSI3€H MPHU U3YYEHUH OpPTraHUYecKod Xxumuu B 10
KJIaCCE OCYIIECTBIIACTCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHATHH, SIBJSIONIAXCS CHCTEMHBIMU JJI OTACIBHBIX TPEIMETOB
€CTEeCTBEHHOHAYYHOTO ITUKJIA.

OOuue ecTecTBEHHO-HAY4YHbIC TOHSTHUS: SIBJICHUWE, HAy4HbIM (akt, Trunoresa,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccuuKaius, NEepUOAUYHOCTb, HAOIIOACHUE,
HW3MEpPEHUE, SKCIIEPUMEHT, MOJICTIMPOBAHUE.

dusnka: Marepusi, SJHEPTrUsi, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, YPHEPreTUUECKUN
YpOBEHB, BEIIECTBO, TEJO, O0OBEM, arperaTHOE€ COCTOSHHE BEIIECTBa, (PU3MUECKHUE
BEJIMYMHBI U €IUHULIBI UX U3MEPCHHUS.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHOJOTMYECKH aKTHUBHBIC BemecTBa (OCNIKH, YIJICBOABI, JKHPHI,
(bepMeHTHI).

['eorpadusi: mMuHepanbl, TOpPHbIE MOPOJABI, TMOJIE3HbIE MCKOMAeMble, TOILIUBO,
PECYpCHI.

TeXHOOTHS: MUIIEBBIE IPOIYKTHI, OCHOBBI PAIMOHAIBHOTO MTUTAHHUS, MOIOIITUE
CpEeIICTBa, JIEKAPCTBEHHBIE U KOCMETUUECKHE MpernapaThl, MaTEPHAIIbI U3 UCKYCCTBEH-

HBIX ¥ CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASI XUMMS» YIJTYBJEHHBIA YPOBEHD

Teopernueckne 0CHOBBI OPraHUYECKOIl XUMHUHU

HpC,Z[MCT H 3HAYCHUC OpF&HH‘IGCKOﬁ XUMUH, OPEACTABIICHHUEC O MHOI‘OO6paSI/II/I

OPraHUYECKUX COCAUHECHUMU.



DJEKTPOHHOE CTPOEHUE aTOMa YIVIEpOJa: OCHOBHOE M BO30YKIEHHOE COCTOSHHUS.
BasieHTHbIE BO3MOYKHOCTH aToma yriepoja. XHWMHUYECKas CBA3b B OPraHUYECKUX
coequHeHMsIX. Tunsl ruOpuaM3alMd aTOMHBIX OpOuTanei yriaepoga. MexaHU3MBI
0o0pa3oBaHMsI KOBAJIEHTHOW CBsI3U (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). THIIbI

NepeKphIBaHUSI aTOMHBIX OpOuTanielt; 6- U m-cBa3u. OnuHapHas, ABOWHAS U TpoHHAas

cBsa3b. CnocoOBl pa3phiBa CBSI3€M B MOJIEKYJIAX OpraHMYeckux BelecTB. [loHsThe
0 CBOOOJHOM pajiuKaie, Hykjaeoduie u 3JaeKTpodure.

Teopus crpoeHns opraHnudeckux coennHeHud A. M. bByTiiepoBa M COBpeMEHHBIE
IIPENCTABICHUS] O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPHHM CTPOECHHUS OPraHUYECKUX
cCOoeIMHEHU. MoJeKkysipHble U CTPYKTypHbIe (QopMyibl. CTpyKTypHBIE (DOPMYJIBI
Pa3JIMYHBIX BUJIOB: Pa3BEPHYTAasl, COKPAILEHHAs, CKEJICTHAS.

N3omepus. Buael n3oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHASL.

OnexTpoHHbIE 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN 3P PEeKThI).

[IpencraBiaenne o Ki1accuPUKAMM  OpraHuyeckux  BemiecTB.  [loHsTue
o ¢pyHKIMOHANIBHOU rpynme. ['omonorus. ['omonorudeckue psanpl. CucteMarnueckas
HOoMeHKknaTypa opranundeckux coeauHeHuii (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHoctn W Kiaccuukanuss OpraHUYecKux peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTAHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METOJbl U3YYEHHUS BEIIeCTB U HMX MPEeBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMu OPraHUYEeCKUX BEILECTB M MaTepuajaMi Ha UX OCHOBE;
ONBITHl MO NPEBPALLICHUIO OPraHWYECKHUX BEIIECTB IPU HarpeBaHuM (IUJIaBJICHUE,
OoOyIiMBaHWE M TOPEHHE); KOHCTPYMPOBAHHME MOJENEH MOJEKYI OPraHMYeCKUX
BELIECTB.

Yraesonopoasl



Ankanpl. ['oMoyormdeckuii psim  ajdkaHoB, oOmias ¢dopMmyia, HOMEHKIATypa
3
U M30Mepusl. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHHUE MOJICKYJ ajKaHOB, SpP -

ruOpuan3ains aTOMHBIX opOuTanei yriepoja, 6-cBsizb. Kondopmepnl. duzndeckue

CBOMCTBA aJIKaHOB.
XWUMHUYECKHE CBOWMCTBAa aJKAaHOB: pPEaKIMU 3aMElIeHUs, HW30MEepHU3alluH,

ACTUAPUPOBAHMA, HUKIIW3AIWK, ITHUPOJIN3d, KPCKHUHIA, T'OPCHMHA. HDeI[CTaBJICHI/Ie [0)

MCXAaHHU3MC DCaKHI/Iﬁ PaauKaJIbHOI'O 3aMCIICHM .

Haxoxpaenue B mpupoje. CiocoObl MOTyYeHUs U MPUMEHEHUE AIKAHOB.

[Muknoankanel. OOmas dopmyna, HOMEHKIaTypa W uzomepus. OcoOEHHOCTH
CTPOCHUSI U XUMHUYECKUX CBONCTB MajbIX (LIMKJIOMPOIAH, IUKIOOYyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIIOTEKCaH) MUKI0aNKaHoB. CrocoObl MONyYeHHUs] U MPUMEHEHUE
LUKJIOAJIKAHOB.
Ankenbl. ['oMojoruueckuit psig  ankeHoB, oOmas ¢opmysia, HOMEHKIATypa.
NEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI ATKCHOB, SP-THOPHIM3AIS
aTOMHBIX OpOuTajeil yrieposaa, o- U m-cBsizu. CTpyKTypHasi U reomeTpudeckas (1uc-
TpaHc-) uzomepusi. Duznueckue cCBOKWCTBA aTKEHOB.

XHUMUYECKHE CBOWCTBA: PEAaKUUU IMPUCOCIUHEHUS, 3aMEUICHUS B O-TIOJIOKEHUE

[P ABOMHOM CBSI3W, MOJMMEPHU3ALMU U OKWCICHHUs. [IpeAcTaBieHHe O MEXaHHW3MeE

peakuuu __ 3aekTpoduibHOrOo  mpucoenuHenus.  [IpaBmiio  MapKoBHHKOBA.

KauecTBeHHbIE peakuny Ha JBOWHYIO CBS3b.
CnocoObl NOMyYeHUs U TPUMEHEHUE ATTKEHOB.
Ankanuensl. Knaccudukanus ankaaueHoB (CONPSKEHHBIE, HW30JIMPOBAHHEIE,

KyMyJIUpoBaHHbIe). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB

CONPsKEHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. lonumepusanusi COnpsKEHHBIX

JUCHOB. Crioco0On1 IMOJIYUCHHA U IIPUMCHCHHUC aJIKaIUCHOB.



Anxunpl. ['OMOJOTHYECKHUU psI aJKWHOB, oOmas ¢opMyina, HOMEHKIATypa
U U30MepUsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuan3anys aTOMHbIX opOuTanei yriepoaa. @usndeckue CBONCTBA AJIKMHOB.

XHUMHYECKHE CBOMCTBA: peakuuu IPUCOEINHEHNUS, IUMEpHU3alun
Y TPUMEpHU3alUK, OKUCIIeHUs. KHCIIOTHBIE CBOMCTBA aJKWHOB, UMEIOIIHUX KOHLEBYIO
TPOMHYIO CBsI3b. KauecTBEeHHbIE peakny HA TPOMHYIO CBS3b.

CnocoObl NOTyYEHUs U IPUMEHEHUE ATTKUHOB.

ApomaTudeckue yriieBoJaopoAbl (apeHbl). I'oMoorudyeckuil psj apeHoB, oOIas
dbopmyra, HOMEHKIIATypa U U30Mepus. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH30:1a. [IpaBuio ApOMaTH4YHOCTH, IIPUMCPBI APOMATHYCCKHUX

coenuHeHnr. PU3NYECKUE CBOMCTBA APEHOB.

XUMHYECKHEe CBoOMcTBa O€H30/1a W €ro T'OMOJIOTOB: pCakoun 3aMCIICHHA
B OEH30JILHOM KOJIBLC MW YITICBOAOPOAHOM pPaldUKAJIC, PCAKIHUU IIPHCOCINHCHUA,

OKHCJIEHHE TOMOJIOIOB O€H30I1a. IIpeacraBaeHue O  MEXaHM3ME  pCaKIUi

JIEKTpoQriIbHOTrO 3aMemieHus. IIpencraBieHne 00 OpPUEHTUPYIOLIEM AEHCTBUM

3aMecTuTeNied B OCH30JBbHOM KOJIbLIE Ha MpUMeEpe aJKWIbHBIX PaJIUKaJoOB,
KapOOKCUIIBbHOM, THAPOKCHIIBHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTuposa. [loaumepusanus ctupona.

Crioco0bl MoJTyueHus: ¥ MPUMEHEHUE apOMAaTUYECKUX YIIIEBOAOPOIOB.

[Ipuponusiii ra3. I[lonmyrtHele HedTsHbie ra3pl. HedTh u e€ mpoucxoxaeHue.
KamMeHHbI1 yrosib U IpOoAyKThI €ro nepepadoTKH.

Crocobbl  mepepabOTKM  HEPTH:  TEPEeroHKa, KPEKUHT  (TePMUUYECKUIA,
KAaTaJIMTUYECKUW), pUPOpMUHT, THUpoiau3. IIpoaykTel mnepepaboTku HedTH, UX
MPUMEHEHUE B TPOMBIIIUIEHHOCTHU U B OBITY.

['eneTnueckas CBsA3b MEXKIY Pa3TUYHBIMU KJIACCAMHU YTIIEBOIOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TAJOTE€HNPOM3BOJIHBIX  YIJIEBOAOPOAOB. Peakuun

3aMCIICHUA rajJJoretga Ha TUAPOKCOIpYIIITY, HUTPOTI'PVIIITY, INHMAaHOI'PVIIITY,

AMHHOTI'PVIIITY. I[CﬁCTBPIC Ha raJJOr¢HIimpou3BOAHBIC BOJHOI'O U CIIMPTOBOI'O paCTBOpa




ménoun. B3amMmoeiicTBre OUTajJOreHaJIKaHOB C MarHueM W IIMHKOM. lloHsSTHE 0

MCTAJIJIOOPTaHNYCCKUX COCIMHCHUAX. Hcnonbp3oBaHue raJIOTCHIIPONU3BOAHBIX

YTJIIEBOAOPOIOB B OBITY, TCXHUKE U IIPH CHHTE3¢ OPTraHUYECCKUX BEIICCTB.

DKCHepUMEHTAIBHBIE METOIBI U3YYCHUS BEIIECTB U WX MPEBPAIICHUN:; U3yUYCHUE
(U3UYECKUX CBOKMCTB YTJIEBOAOPOJOB (PaCTBOPHUMOCTH), KAYCCTBECHHBIX PpPEaKIIHMA
YTIEBOJOPOIOB PA3IUMIHBIX KJIACCOB (0OECIBEYMBaHNE OPOMHOM WM MOJHOW BOJPI,
pacTBOpa TIepMaHTaHATa KaJlds, B3aUMOJCHCTBHE aleTWieHa C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)); kauecTBeHHOE OOHAPY)KEHHE yriepoja U BOJOPOjIa
B OpPraHWYECKUX BEIIECTBAX; IOJYyUYCHHE OTHUJICHA ¥ W3yYCHHE €ro CBOWCTB,
o3HakoMJieHHe ¢ koJulekuusamu «Hedtb» u «Yromb», ¢ obOpasmamu IacTMacc,
Kay4yKoB U PE3UHBI; MOJIETUPOBaHUE MOJIEKYJT YTJIIEBOJ0POJIOB
Y TAJIOTCHITIPON3BOIHBIX yTIECBOAOPOIOB.
Kucaopoacoaepxaiiue opranndeckue coe{nHeHnst

[IpenenbHbie ogHOATOMHBIE CUPTHL. CTpoeHHE MOJIeKyn (Ha MpuMepe MeTaHoJa
U 2Ta”ojia). ['oMosormueckuit psin, obmast ¢gopmysna, H30MepHs, HOMEHKIATypa
u kinaccudukanua. Du3NUecKue CBOWCTBA MPEEIbHBIX OJIHOATOMHBIX CIIMPTOB.
Bomopoanbie CBSI31 MEXIY MOJICKYJIaMH CITUPTOB.

XYWMHYECKHE CBOWCTBA: pEAKIMU 3aMEIICHHs, JCTUApATAINK, OKHCIICHHS,
B3aMMOJICUCTBME  C  OPraHUYECKMMHM U  HEOPraHUYECKHMMH  KHUCJIOTaMHU.

[IpeacraBieHre 0 MEXaHU3ME PEAKIIMMI HVKJ'IGO(bI/IJ'IBHOFO 3aMCIICHU . KauecTBenHas

peakiusi Ha OJHOATOMHBIE COUPTHI. J[elcTBHME 3TaHONA W METaHOJa HAa OpPraHu3M
yenoBeka. CriocoObl MOMyuYeHUs U MPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa | uzoMepus. OcoOeHHOCTH (PU3NUECKUX
Y XUMHAYECKUX CBOMCTB.

MHoroatoMHble  CHOUPTBI —  3TUJICHIVIMKOIb U rauuepuH.  Duznmyeckue
Y XMMHMYECKHE CBOWMCTBA: pEaKUMU 3aMELICHHUs, B3aMMOJICHCTBUE C OPraHUYECKUMU

N HCOPTAaHNMYCCKUMHU KHUCJIOTAMH, KAYCCTBCHHAA PCAKIINA Ha MHOT'OATOMHBIC CITMPTHI.



JleiictBue Ha opraHu3sM 4YeinoBeka. (CrocoObl TOJMy4YEeHHS] M NIPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enon. CTpoeHHE  MOJIEKYJIBI, B3aUMHOE  BJIMSHUE  THIPOKCOTPYIIIBI
u OenzonbHOTO siapa. Pusnueckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB (enona. KauectBeHHble peakuun Ha (¢eHosn. TokcuuHocTh (peHomna.
Crioco06s!I osryueHust U mpuMeHeHue gperomna. @eHonpopmabaeTuaHas CMOIA.

KapOoHWIbHBIE COEUHEHUS — aJbACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOM Tpymnmbl. ['oMonornueckue psiibl aabAETUAOB U KETOHOB, OOIIast
dbopmyna, wu3zoMepuss U HOMEHKJIartypa. DuU3WYECKHE CBOWCTBA  aJIbJICTUJIOB
Y KETOHOB.

XVAMHMYECKUE CBOMCTBA QJIbJETUAOB M KETOHOB: PEAKIMH IPUCOECIUHECHMUS.

[lpencraBinenre O MeEXaHU3ME DPEakIUi  HYKIeOMOWILHOTO IIPUCOESIUHEHUS.

OxuciieHue anbJerujioB, KadyeCTBEHHbIC peakiuu Ha aimpaerujbl. CrocoObl
MOJyYEHUS U TPUMEHEHUE aJIbJAETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/esibHbIE KapOOHOBBbIE KHUCIOTHl. (OCOOEHHOCTH CTPOEHUs
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepus u HOMeHKIaTypa. Pu3nveckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KAapOOHOBBIX KHUCIOT. BoaopoaHbie CBSI3U MEXIy
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT.

XUMHUYECKHE CBOWCTBA: KUCIIOTHBIE CBOMCTBA, peakilus dTepuUKaIIU, PeaKiuu
C YYaCTHEM YTJIEBOJOPOIHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MypPaBbUHON KUCIIOTHI.

[TonsiTne 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CJIOKHBIX dpUpax, aHTUIPHUIAX,

raJorcHaHruapuigax, aMmaax, HUTpuJax.

MHuoroo0pasue KkapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMpPEACIbHBIX
Y ApOMATUYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KUCIIOT, TUPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenn BRICIIMX KapOOHOBBIX KHCIIOT: CTEAPHHOBAS, TATbBMUTHHOBAS,

OJICMHOBAsA, JIMHOJICBAA, JUMHOJICHOBAA KHMCJIOTHI. CniocoOBbI MOJIYUYCHHA U IPUMCHCHHC

Kap6OHOBI>IX KHCJIOT.



Cnoxusie 3¢upsl. ['omonormueckuit psg, obOmas GopMmymna, HU3OMEpHS
¥ HOMEHKNaTypa. ®dusnueckue W XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KUCIIOU
Y IIEJIOYHOM Cpelie.

Kupel. Ctpoenue, (U3MUECKME U XMMUYECKHE CBOWCTBA JKHUPOB: THJPOJIN3
B KHCJIOW U 1eI0oyHOU cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COIEPKALIUX OCTATKU
HEIPEAEIbHBIX JKUPHBIX KUCIIOT. JKUpel B IpupoIe.

MpbU14 Kak cONM BBICHIMX KapOOHOBBIX KHUCIOT, UX Motomiee AeiicTBue. [loHsTue

0 cuHTeTHYeCKUX Morommx cpencreax (CMCO).

OO0m1ast xapakTEepUCTHKA YTIIEBOJOB.

Knaccuduxanus yrieBoaoB (MOHO-, M- U MOJTUCAXaPUIbI).

MoHocaxapuapl:  TIIOK03a,  (GpyKTO3a,  rajgakro3a,  pu0o3a,  JIC30K-
cupubo3a. duzndeckue CBOWCTBa U HaXOXJICHHE B IIPUPO/IC.

®ortocunTe3. OnTuyeckas H30MCpPHL. KOJIB“I&TO'HGHH&SI TAYTOMCPpHA Ha IIPHUMCPC

MOJICKYJIbI TJIFOKO3bI, IPOCSKIIMU Xeyopca, 0., B -aHOMCPHI I'TFOKO3B5I.

XHUMHUYECKHE CBOICTBA TJIFOKO3bI: PEAKIIUU C YYaCTUEM CIIMPTOBBIX U aJbAETUIHON
IpyMNI, CHUPTOBOE M MOJOYHOKHCIIOe OpokeHue. IIpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpraHUu3Ma.

Jucaxapubl: caxapo3a,  ManbTO3a W JakTo3a.  BoccraHaBimBaromue
Y HEBOCCTAHABJIMBAIOLIME Jucaxapuiabl. I'muaponns aucaxapunoB. Haxoxknenue
B IIPUPOJIE U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmaj, TJIMKOreH U Lesutrono3a. CTpoeHHe MakpOMOJEKYII
Kpaxmasa, IIIMKOTeHa U HEeJUTI0103bl. PU3HUYECKUE CBOMCTBA KpaxMaa U LEJUTHI03bI.
XUMHUYECKHE CBOWCTBA Kpaxmania: TUAPOIN3, KAaueCTBEHHAs PEaKIUs C HOJOM.
XUMUYECKHE CBOWCTBA IIEJUIIONO3bl: TUAPOIN3, MOJy4YeHHE AS(PUPOB IEIITHOI03bI.
[TonsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCHEpUMEHTAJIbHBIE METOAbl M3YyYEHHUs BELIECTB M HX [PEBpalLCHUIL:
pPacTBOPUMOCTbh PA3JMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,

OKHCJIEHUE 3TUJIOBOIO CIHpPTA B AIBACTHJ HA PACKaIEHHOW MEIHOW IPOBOJIOKE;



OKHUCJIEHHE JTWJIOBOIO CHHpPTAa JHUXPOMAaTOM Kaius (BO3MOKHO MCHOJb30BaHHE
BUJICOMATEPHAIIOB); KAUYECTBEHHBIE pEAKUMM Ha albJeruabl (C THUAPOKCHIOM
nuammuHcepeopa(l) u ruapokcugom meau(ll)); peakuus rimmneprHa ¢ THAPOKCUIOM
meau(ll); xumudeckue CBOICTBAa pacTBOpa YKCYCHOM KHCIIOTBHI; B3aUMOJICUCTBHE
pacTBopa TIIOK03bI ¢ rugpokcuaoM meau(ll); BaumozeiicTBue kpaxmaina ¢ MOJIOM;
peleHne YKCIepUMEHTaIbHBIX 3a7a4 1o TeMaM «CrupTsl U henonb». «KapboHoBbIe
KHUCIIOTHL. CIlI0KHBIE 3(DUPBI».

A3oTcoepxaniue OpraHudecKue coe{MHeHns

AMHMHBI — OpraHMYecKHe MpOU3BOJHBIE aMmuaka. Kiaccudukamnus aMHHOB:
anuQaTUIeCcCKue U apOMaTUYECKUE; TIEPBUYHbBIC, BTOPUYHbIE U TpeTUYHble. CTpoeHMe
MoJieKys, oOmas ¢opMmysa, MU30MEpus, HOMEHKIaTypa M (PU3MYECKHE CBOMNCTBA.
XHWMHYECKOE  CBOWCTBAa  aJu(aTHUYECKMX  AMHHOB:  OCHOBHBIE  CBOMCTBA,
AIKWIMPOBAHUE, B3AUMOJIECHCTBHUE IEPBUYHBIX AMUHOB C a30TUCTOM KucioTo. Conu
ANKUJIaMMOHMUSL.

AHWUIIMH — TIpPEACTaBUTENb AMUHOB apoMaTudeckoro psiaa. CTpoeHue aHWIMHA.
B3aumnoe BivsiHUE Tpynn aTOMOB B MOJIeKyJe aHWIMHA. OCOOEHHOCTH XUMUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbIE peaKIIMy HA AaHUJIUH.

CnocoObl mony4yeHuss M NpUMEHeHWe anudaTudeckux aMuHoB. IlomyueHue
aHWUJIMHA U3 HUTPOOSH30JI1a.

AmuHokucinotel. Homenknatypa u u3zoMepusi. OTnaenbHble MPEACTaBUTENH O

AMHMHOKMCJIOT. TIJIMOWH, aJIaHHUH, d)CHI/IJ'IaJ'IaHI/IH, CCPHH, TIJIyTaMHHOBAas KHCJIOTA,

JU3WMH, HNHUCTCHUH. OnTryeckas H30MCpHUA  aMHHOKHMCJIOT. D-u_ |-aMHHOKHCJIOTEI.

dusnyeckre CBOMCTBA AMWHOKHCIOT. XHMMHYECKHE CBONMCTBA aMUHOKHCIOT KakK
aM(OTEepHBIX OPTraHUYECCKUX COCAMHEHUMN, PEaKIIHs IMOJIUKOHICHC AN, 00pa30BaHUE
MEeNTUAHON CBsI3U. buonorndeckoe 3Hauye€HHE AMUHOKHUCIOT. CHHTE3 W THAPOJIU3

NENTUI0B.



benku kak mnpupoaHble mnoauMmepsl. llepBuuHas, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBa OENKOB: THIPOIU3, [EHATyparus,
KauyeCTBEHHbBIE PEAKIIMH HA OEIIKH.

[ToasaTue 00 a30TCOACP KAIIINIX reTEPOIUKINIECKIX COCIMHCHUIX.

[IupuMHUAMHOBEIE M NYPUHOBBIC OCHOBaHHUSA. HyYKIEMHOBBIC KHCJIOTHI: COCTaB,

CTPOCHUC U OMoJIoruyecKas POJIb.

OKCNEpUMEHTAIbHBIE METOJbl HW3YyYEHUsS BEIIECTB W WX MPEBPAIICHUN:
pacTBOpeHHe OCJIKOB B BOJIe;, JcHATyparusi OCJIKOB IMPU HArpeBaHWU; I[BETHHIC
peakiuu Ha O€JIKM; pEIICHUE HSKCIECPUMEHTAJIbHBIX 3a7a4 [0 TeMaM
«A3oTcojepkaliue OpraHuuYecKue COCIUHEHUsS» U «Pacno3HaBaHuME OpraHUYECKHX
COCJIMHCHU .

BbicokoMoIeKyJISIpHbIEC COCIMHEHUSA

OCHOBHBIC TIOHSTHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEAUHECHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3AMUA, CPEIHSAS MOJICKYJIApHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJAPHBIX COCAUHECHUN —

IMOJIMMCPHU3 Al N ITOJIMKOHACHCALIM. IIpeacraBiaeHue O CTCPCOPCTYIAPHOCTH

u H&HMOHCKVHHDHOﬁ CTPYKTYPE MOJHUMCEPOB, 3aBUCUMOCTD CBOMCTB HOJUMEPOB OT UX

MOJICKVJIAPHOI'O 1 HAAMOJICKYIAPHOTI'O CTPOCHMA.

[Tomumepuble  marepuanbl.  [lmactmacchl  (MOMMATHIIEH, — MOJIMIIPOIIMJIEH,
NOJIUBUHWIXJIOPU,  MOJMCTHPOJ,  MOJMMETUIMETAKpUiIaT,  IMOJIMKapOOHATHI,
noJidTUICHTEpePTaar). Y Trim3aius u nepepadoTka IIacTUKa.

OrnactoMepbl: HaTypaldbHBIM KaydyK, CHHTETHUYECKHE Kaydyku (OyTaIneHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BosnokHa: HaTypajbHble (XJIOMOK, WIEPCTh, WIENK), MCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApPOH U JIaBCaH).

[loauMepbl CHELMAIBLHOrO HAa3HAYCHUS (Ted)JIOH, KCBJIApP, JJICKTPOINPOBOAAIINEC

IHOJIMMCECPBHL, 6Hopa3naraeMHe HOJ'II/IMCDBI).




OKCIIEpUMEHTAJIbHBIE  METOJIbI HM3Y4YEeHHUsI BEIIECTB M HUX MOpEeBpalleHUM:
O3HAaKOMJIEHHE C OoOpasllaMu MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB; pELICHHE OHKCIEPUMEHTAIbHbIX 3afad 1o Tteme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnnie 3agaun

Haxoxaenue MonekyIsspHoOi (hopMyJibl OpraHU4eCKOTO COSAMHEHMS TT0 MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXKJCHHE MOJCKYISIPHON (HOpMyIibl
OpraHUYECKOTO COeUuHEHuss Mo Macce (00bEMY) TMPOAYKTOB CrOpaHus; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) NPOAYKTOB PEAKIUU W/WIM HCXOJHBIX
BEIIIECTB; YCTAHOBJIEHWE CTPYKTYpHOH (QOpPMyJIbI OpPraHUYECKOro BEIIECTBAa Ha
OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB TOJIYYEHHs; OINpPEACICHUE 10U
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MesknpeaMeTHbIE CBS3H

Peanuzanusa MeEXNpEeIMETHBIX CBA3CW NPU HU3YYEHUM OPTraHUYECKOM XHUMUU
B 10 Kkiacce OCyHIECTBISIETCS dYepe3 HCIOJIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TOHITUH, TMPUHIATHIX B OTAEIBHBIX MpeIMeETax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHSTUS: SIBJICHUE, HAay4YHBIM (pakT, TUIOTE3a,
TEOpHsl, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukanus, HaOIOIEHUE, W3MEpEHue,
AKCIIEPUMEHT, MO/I€JIb, MOJICJIUPOBAHHUE.

@dusuKa: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUN
YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHHUE BEIIECTBA, (PU3MUECKHE
BEJIMYMHBI, €UHULIBI U3MEPEHUSI, CKOPOCTh, YHEPTHS, Macca.

buomorus:  kierka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA MU TeTepOTPO(HBIA TUIl TUTAHUSA, OpOKEHHE,
dboTOCUHTE3, IbIXaHUE, OCTIKH, YTIIEBObI, KUPbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mose3HpIe UCKOMIAEMBIE, TOTUIABO.



TexHomorus: IMUIICBLIC ITPOAYKTBI, OCHOBbI PAllMOHAJIBHOI'O IIMTAHHWA, MOIOIIHC

cpeacrtBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC «OBIIASA U HEOPTAHUYECKAS XUMMU S »
FA30BBI YPOBEHD
Teopernyeckre 0CHOBBI XUMHH

XUMHUYECKUH 37eMEHT. ATOM. SIapo aToma, M30TOMbl. DJIEKTPOHHAST 00OJOUKA.
DHEepreTUYecKre YPOBHHU, IMOJYPOBHH. ATOMHBIC OpOWTand, S-, P-, d-37€MEHTHI.
Oco0OeHHOCTH pachpeliesieHUus] AJEKTPOHOB IO OpOUTalIsIM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpalHsi aTOMOB.

[lepnognuecknit 3akoH U llepuoanueckas cucrema XUMUYECKHUX dnemMeHToB 1. 1.
MenneneeBa. CBs3b INEpPUOAMYECKOrO 3akoHa U llepmoanueckod cucTeMsl
xumuueckux d3siemMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMYECKHX DJEMEHTOB U
o0pa3yeMbIX UMH TIPOCTHIX U CIIOKHBIX BEIIECTB 1O TPYIINaM U NeprojaM. 3HaUCHHE
MEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrtpoeHue BellecTBa. XUMUYECKas CBsA3b. BUIbI XuMHUUeCKO#l CBSI3U (KOBaJCHTHAs
HEMoJISIpHAsE W TOJISIpHAsi, WOHHAs, MeTajuimueckas). MexaHu3aMbl 00pa3oBaHUS
KOBQJICHTHOM  XUMHUYECKON CBsI3M  (OOMEHHBIH U JJOHOPHO-aKIENTOPHBIM).
Bopoponnast cBa3b. BaneHTHOCTh. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIIEHUS.
MOHBI: KaTHOHBI U AHWOHBL.

BemecTBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonatne o pucnepcHeIX cucTeMax. VICTMHHBIE W KOJUIOMAHBIE PACTBOPBI.

MaccoBas A0JIA BEIIECTBA B paCTBOPC.



Knaccudukanus HeopraHuyeckux coenuHeHuil. HomeHknaTypa HeOpraHMYECKHX
BEIIECTB. | eHeTHMYeCKass CBSI3b HEOPTraHWYECKUX BEIIECTB, NPHUHAMICKAMNUX K
Pa3INYHBIM KJIACCAM.

Xumunyeckas peakuus. Knaccupukanus XUMHYECKUX peakiuii B HEOPraHUIECKOU
Y OPTaHUYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BELIECTB; 3aKOH COXPAHECHUS U
IIPEBPALLEHUS] SJHEPTUHN [P XUMAYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3iuyHbIX ¢akTopoB. OOpaThMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Onextponuruyeckas auccouuanus. CuiabHble U cialble 3nekTpoiauTsl. Cpena
BOJIHBIX pAacTBOPOB BEIICCTB: KHUCIAs, HEWTpaibHas, IienoyHasd. [loHdatue o

BoJOpoaHOM mokazarene (pH) pactBopa. Peaknuu nonHoro obmena. [maposus

HCOPraHMYCCKHNX N OPIraHNMYCCKHMX BCILICCTB.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKIIHM. [loHsiTue 00 QJICKTPOJIN3C

pacIIaBoOB U pPacTBOPOB coieil. [IpuMeHeHne JIeKTpoIn3a.

OKCIIEpUMEHTAIbHBIE METOJbl HU3YyYEHHUS BELIECTB M WX [PEBpallCHUN:
neMmoHcTpanust Tabmmn «llepuonuueckas cuctema xumMuueckux snemeHtoB [[.U.
MeHnneneeBay; W3ydeHUE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK; HAOIIoJACHUuE U
OMKCAHKUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3NIOKEHHE MEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUM KaTaau3aTopa, ONPEAECIEHUE CPEAbl PACTBOPOB BEUIECTB C
MOMOIIBIO YHUBEPCAIHOTO HHIUKATOPA, PEaKIMd MOHHOTO OOMEHA); MPOBEICHUE
MPaKTUYECKON paboThl «BiusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTH XMMHYECKOM

peakuum».

PacuérHble 3agaun
PacyéTel Mo ypaBHEHUSIM XMMHUUYECKUX PEAKIMii, B TOM YHUCII€ TEPMOXUMHUYECKHUE

paC‘-IéTBI, paC‘-IéTBI C UCITIOJIB30BAHUECM ITOHATHA «MAaCCOBas JOJIA BCIICCTBA».



Heoprannyeckasi xumust

Hemetamnbl. Ilonoxenue HemetamwioB B llepuonnueckoil cucteMe XUMHUYECKUX
anemenToB J.M. MenneneeBa u ocoOeHHOCTH cTpoeHUs aTtomoB. Duszmyeckue
CBOMCTBa HEMETAJIOB. AJUIOTPONHUS HEMETALIOB (HAa MpUMEpPE KHUCIOpOja, CEphI,
dbocdopa u yriaepona).

XUMHYECKHE CBOMCTBA Ba)XHEHIIMX HEMETANIOB (TajoreHOB, Cephl, a30Ta,
dbocdopa, yriiepoaa U KpeMHHUsI) U UX COCTUHEHUHN (OKCHIOB, KUCIOPOICOAEPKAIIIX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[IprumeHeHnEe BAXKHENIIINX HEMETAIIJIOB U UX COCAMHEHU.

Meramnel. Ilonoxkenne wMeramoB B Ilepuogmyeckod CUCTEME XUMHUYECKHUX
anemenToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. OO0mue ¢usndeckue cBoicTBa MeTauioB. CIulaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUI DA HAIPSIYKEHUM METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAJJIOB (HATpUM, Kaaui, Kb, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6uue crnocoObl MoaydeHus: MeTauioB. Mertamnyprusd. Koppos3us MeTauios.

Croco0bl 3aUThI OT KOppo3uH. IIpruMeHeHre MeTaioB B OBITY U TEXHHUKE.

OKCIepUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEBPAILICHUN: U3yUEHUE
KOJUIeKIMu  «MeTauibl M CIUIaBb», OOpa3lOB  HEMETAUIOB;,  PEIICHHE
DKCIIEPUMEHTAJIbHBIX 3a/a4;, HaOJII0JICHUE U OIHCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHIA QIIOMUHHUS C PacTBOpaMU

KHCJIOT U menoqeﬁ, Ka4CCTBCHHBIC PCAKIIMK Ha KaTHOHBI MCT&J’IJ’IOB).

PacuéTHble 3apaun

Pacuétel maccel BemiecTBa WM OOBbEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM O0BEMY OJHOIO M3 YYacTBYIOLIMX B PEAKIUM BEIIECTB;
pacuéTtel Macchl (00bEMa, KOJIMUECTBA BEUIECTBA) MPOIYKTOB PEAKLUU, €CIIA OJHO U3

BCUICCTB NMCCT ITPHUMCCH.



XuMus 4 )KU3Hb

Ponp xumum B o00ecneYeHUM HKOJOTUYECKOM, JHEPreTUYECKOM U MHUILEBOU
0e30macHOCTH, pPA3BUTUM MeTUIUHBL. [loHSATHE O HaydyHBIX MeTOoAaxX MO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpeacraBnenuss o0 OOIMIMX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO MOJYyYEeHHUS
BAKHEHMIIINX BELIECTB.

UenoBek B MUpPE BEHIECTB U MATEPUAIIOB: BaXKHEMIINE CTPOUTEIIbHBIE MATCPUAIIBI,
KOHCTPYKLIMOHHBIE Marepuaibl, KpacKH, CTEKIIO, KepaMuKa, MaTepuayibl IS
AIIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKUE U MUHEPATIbHBIE YIOOpEHUSI.

XUMHST U 300pOBbE 4YEJOBEKA: IIPaBUjla MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB; MpaBuiia OE30MaCHOTO MCIIOJIb30BAHUS MPENapaToB ObITOBOW XUMHH B
IIOBCEIHEBHOM KU3HU.

MesknpeaMeTHbIE CBSI3H

Peanuzanusi MeXnpeIMETHBIX CBA3EH MPH U3YYEHUH OOIeld W HEOpPraHMYeCKOu
xuMu B 11 Ki1acce oCyIecTBISIETCS Yepe3 UCIO0JIb30BAHUE KaK OOIINX €CTECTBEHHO-
HAayYHBIX NOHATHM, TaK WU TOHSITUH, SBJISIOMIMXCA CHUCTEMHBIMHU JUISI OTIEIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6uue ecTeCTBEHHO-HAYYHBIC TTOHSTHS: HAy4YHBIM (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHUHTE3, Kiaccu(uKaiusa, NePUOIUIHOCTh, HAOIIOJEHNEe, SKCIEPUMEHT,
MOJICIUPOBAHUE, U3MEPECHUE, ABJICHHUE.

@dusuKa: marepus, SHEPIUs, Macca, aroM, JJIEKTPOH, NPOTOH, HEWTPOH, HWOH,
M30TOM, PAaJIUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3MUECKHE BEJIIMYMHBI U EAUHUIIBI MX
WU3MEpPEHUS, CKOPOCTb.

buosnorus: kierka, opranusm, sKocuctema, ouochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHEpadbl, TOPHBIE TOPOIBI, IMOJIE3HBIE HCKOMAEMBbIC, TOIUIMBO,

pecypcehl.



TexHomorus: XMMHUUYECKas IMPOMBINIJICHHOCTb, MCTAJLUIYPIrusiA, IMPOU3BOACTBO
CTPOUTCIIbHBIX MAaTCpUaJIOB, CEIbCKOXO03SIMCTBEHHOC IMPpOU3BOACTBO, IHILICBAA
IMPOMBINIIICHHOCTD, (bapMaHCBTI/I‘IeCKaSI IMPOMBIINIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKHUX  IIpCIiapaTroB, IPOHU3BOACTBO KOHCTPYKHOMOHHBLIX MAaTCpPHaAJIOB,

QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.

11 KIIACC «OBIIAS U HEOPTAHUYECKASA XUMUSA»

YIJIYBJEHHBINA YPOBEHb

Teopernueckue 0CHOBbI XUMUM
Atom. CocTaB aTOMHBIX siep. XUMUYECKUN 3IEMEHT. M30TOIBbI.

KopnnyckyiapHO-BOJIHOBOW  JVAJIW3M, JABOWCTBEHHAS IMPUPOJA  DJIEKTPOHA.

CTpOGHI/Ie QJICKTPOHHBIX 000J10UEK aTOMOB, KBAHTOBBLIC YHMCJIA. 3H€pF€TI/I‘-I€CKI/I€

YPOBHU U MOAYpOBHU. AToMHbIE opOutanu. Krnaccupukamuss XUMUYECKHUX
9JIeMEHTOB  (S-,p-,d-,f-asteMenThl). Pacmpenenenue SJEKTPOHOB 1O  aTOMHBIM

0p6I/ITaJ'I$IM; IIPUHIINII MHWHHMMYMA OJHCPIHH, IIPHUHIIHIL HaVJ'H/I, IIpaBUJIoO Xsz[a.

DJIEKTPOHHBIE KOH(UTYypallMd aTOMOB 3JIEMEHTOB IMEPBOr0O—ueTBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(DUTYypaliii HOHOB.

IlonsaTue 00 DHCPIrun HMOHM3AllNN, JHCPIrun CpoACTBA K 3JICKTPOHY.

DIIeKTPOOTPHUIIATEIBHOCTD.

[Tepnonnueckuii 3akoH | llepuogmueckass cucTeMa XHUMHYECKUX DJIEMEHTOB
. U. MenneneeBa. CBsA3b mepuoguyeckoro 3akoHa u Ilepumoamdeckoil cUCTEMBbI
XAMHUYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHWs CBONCTB XMMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX WMU
MPOCTHIX M CIIOKHBIX BEILIECTB MO IPyNIlaM M MEPHUOIaM. 3JHAYEHUE TTEPUOIAUYECKOTO
3akoHa /. 1. Menneneena.

XuMuyeckass CBS3b. Buapl XMMHYECKOM CBS3M: KOBaJCHTHAs, HOHHAd,

MeTauimueckas. MexaHu3Mbl 00pa30oBaHUS KOBAJCHTHOW CBS3U: OOMEHHBIN



U JIOHOPHO-aKLENTOPHBINA. DHEprusi W JJMHa CBs3U. [losispHOCTH, HampaBIEHHOCTH
M HACBIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpartHeie cBs3u. BogopomHast CBs3b.
MeXMONeKyIsIpHbIE B3aUMOIECHCTBHS.

BaneHTHOCT, M BaJeHTHBIE BO3MOXKHOCTH aTOMOB. FI/I6DI/II[I/I3&HI/I$I ATOMHBIX

opOuTaneii. CBsA3b DJIEKTPOHHOM CTPYKTYpbl MOJIEKYJ C HMX TE€OMETPUYECKHUM

CTPOCHHMEM (Ha IPUMEPE COEIUHEHUN 3JIEMEHTOB BTOPOI0 IIEPUOA).
[IpencraBieHnre O KOMIUIEKCHBIX coequHeHusAX. CocTaB KOMIUIEKCHOIO HMOHA:

KOMHHGKCOO6p&30BaT€JII), JIUTaHBI. KOODI[I/IHaHI/IOHHOG yncao. HomeHnknarypa

KOMIUIEKCHBIX COEIMHEHWNW. 3HAUEHUE KOMIUIEKCHEBIX coeauHeHni. lloHsTue

0 KOOPJAMHAIIMOHHON XMMHUM.

BGIHGCTBa MOJICKYJIIPHOI'O )51 HCMOJICKYJIIPHOTO CTpOCHHUA. Turnsl

KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonsiTe o© OUCIICPCHBIX CHCTCMaAX. HctunHeie PacCTBOPEI. [IpeacraBiaeHue

0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIpaXEHUS KOHIICHTpAIMM PacTBOPOB:

MaccoBasi JIOJi1 BEHIECTBA B pacTBOpE, MOJISApHAsh KOHIEHTpauus. HacelleHHbIe
Y HEHACBILIECHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanyss ¥ HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. TpUBHAIBHBIC
HAa3BaHUs OTJEJIBHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanmsa XuUMHYECKUX peakluii B HEOPTraHMYECKOM W OpPraHHYeCcKOu
XAMHUHU. 3aKOH COXPAHEHUS MacChl BEILECTB;, 3aKOH COXPAHEHUS M MPEBPaICHUS
SHEPIUM MPU XUMHUUYECKUX peakiusx. TeraoBeie dPGEKThl XUMUUECKUX PEaKIU.
TepMoXUMUYECKUE YPABHEHUS.

CKopoCTh XMMHUYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3jIUYHBIX (PaKTOPOB.
['omoreHHbIE U TETEpOTeHHBIE peakiuu. KaTanus u katam3aTopsl.

OOpatumpie u HeoOpaTUMBIE pPEaKIMU. XHUMHYECKOoe paBHOBecue. KoHCTaHTa

XUMHUYCCKOI'O PABHOBCCHI. (DaKTOpBI, BIUAIOIIKUEC HaA IIOJIOXKCHHUC XHMHWYCCKOI'O

PAaBHOBCCHA: TEMIICPATypa, AABJICHHUC MW KOHOCHTPAOWHW BCIICCTB, YYAaCTBYIOIIHX

B peakuuu. [Ipunnun Jle [latense.



OnexTponutuyeckas aucconuanus. CuiibHble U cialble AMeKTpoauThl. CTENeHb

Jucconuranuu. HMonnoe IIPOU3BCACHHUC BOJbBI. Cpej:[a BOIHBIX paCTBOPOB: KHCJIOTHA,

HelTpaabHasi, menodnas. Bogopoansiit mokazarens (PH) pactBopa. ['uaposus coreid.
Peakuun noHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuuu. CTerneHb OKuciIeHus. OKUCIUTEND
M BOCCTaHOBUTENb. [Ipomeccel OKHCIEHHST UM BOCCTaHOBJICHUA. Baxneunmue
OKUCIIUTENIM M BOCCTAHOBUTENU. MeToa »AIEKTPOHHOTO OaylaHca. JNEKTPOJIH3
pacTBOPOB U PACILUIABOB BELIECTB.

OKCNEPUMEHTAIbHBIE METOJbl H3YYEHUsS BEIIECTB W WX I[PEBPAIICHUN:
pa3loKEeHUE TNEPOKCHUAA BOAOPOJAa B MNPUCYTCTBUM KAaTAIM3aTOpa; MOJECIU
KPUCTAJUIMYECKUX PEHIETOK; MPOBEJICHUE PEaKIMii MOHHOTO OOMEHa; OINpe/eeHHe
Cpeapl PAcTBOPOB C TMOMOIIBIO HHAWKATOPOB; HW3YYEHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKuMM U TIOJIOKEHHE XUMUUYECKOTO
pPaBHOBECHSI.

Heoprannuyeckasi xumus

[Tonoxenne HemetaiuioB B [lepuoamyeckon cucremMe XUMHUUYECKHX DJIEMEHTOB
J. . MengaeneeBa U 0COOCHHOCTH CTPOEHUSI X aTOMOB. DU3MYECKHE CBOICTBA
HEMETAJUIOB. AJUIOTPOINHs HEMETAUIOB (Ha MpUMepe KHCIOpojaa, cepbl, docdopa
U yIIepoa).

Bonmopon. Tlomyuenue, Qusnueckue U XUMHUYECKHE CBOMCTBA: pEaKIUU
C METaJJIaMU Y HEMETAJIJIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuabl. TONIMBHbBIE
DJIEMEHTBL.

lanorensl. Haxoxxnaenue B mpupojie, CHocoObl TOJydeHUs, (HU3NYeCcKue
M XUMHUYECKHE CBOMCTBA. ['amoreHoBomopoAbl. BakHEWINe KUCIOPOACOAECpKAIINE
coeMHEeHUs TanoreHoB. JlabopaTopHble W TPOMBINIUICHHBIE CIIOCOOBI TOMYyYCHHUS
rajioreHoB. [I[puMeHeHne ranoreHoB U UX COEAUHEHUMN.

Kucnopon, o30n. JlabopaTtopHble ¥ MPOMBINUICHHBIE CIIOCOOBI  MOJYYCHUS

Kucjaopozaa. ®du3nyecKkue | XHUMHYECKME CBOMCTBA U IIPUMCHCHUEC KHCJIOpOJa



1 030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxaeHue B npupojie, CocoObl MONTydeHUs, GU3NUECKUEe U XUMUYECKUE
cBoiictBa. CepoBonopo, cyiabhunasl. Oxcun cepbi(IV), okcun cepoi(VI). Ceprucras
U cepHasi KHCIOThI U UX coi. OCOOEHHOCTH CBOMCTB CEpHOU KUCHOTHI. [Ipumenenue
CEpBI U €€ COCIMHCHUN.

A3zot. HaxoxaeHnue B mpupoje, CrocoObl MoayyeHus, GU3n4eckue 1 XuMUYECKHe
cBOMCTBA. AMMUAK, HUTpUAbL. OKCUIBI a30Ta. A30THCTas U a30THAs KUCJIOTHI U HX
comd. OCOOEHHOCTH CBOWCTB a30THOW KHCIOTHL. [IpumeHeHue a3oTa U €ro
COEIMHEHUN. A30THBIE YIOOpEHUSI.

®ochop. Haxoxknaenue B Ipupoje, CHocoObl  MOMy4YeHUs, (PU3UUECKHE
u xumuueckue cpoiictBa. Pochuasl U Gochun. Oxcuanl docdopa, dhochopHas

kuciaora u e€ conu. MertadbocdhopHas u nupodochopHas Kuciaorel, dhochopuctas

u__QochopHoBatucTas KHUCIOThL. [IpumeHenue ¢ocpopa U €ro CoeauHEHUM.

dochopHbIC YI00pCHHUS.

VYrnepon, HaxoxjaeHue B mpupoje. AJuiorpornHbie Moaudukanuu. duznyeckue
U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepojaoMm. Okcua
yraepoaa(ll), okcun yraepona(IV), yronpHast kucioTa ¥ €€ coilu. AKTUBUPOBAHHBIN

yromib, aacopouus. DysiepeHsl, rpadeH, yriaepojHble HaHOTPYOku. [Ipumenenue

MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIIEPOJAOM, U €r0 COCTMHEHHIM.
Kpemuuii. Haxoxaenue B npupoge, cHnocoObl TMOJdydeHHs, (HHU3NUECKUE
u xumuueckue cpoiictBa. Okcuna kpeMHusi(IV), KpeMHHEBas KHCIOTA, CUIUKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHnil. CTeKs10, ero NoJy4eHue, BUJIbl CTEKIIA.
[Tonoxxenne w™etasioB B Ilepuoguyueckoil CUCTEME XUMHYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS IIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.

PacnipocTpaHeHHEe XMMHUYECKUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOPE.

OO6mue ¢usznueckrue CcBOMCTBa MeTaUioB. lIpuMeHeHHME MeTauioB B OBITY
u TexHuke. CIuiaBbl METAILJIOB.

DNEKTPOXUMHUECKUN s HAmpsDKeHUH MeTaisioB. OO0IIMe crnocoObl MOMyYSHHS



METAJUIOB: THUAPOMETAJUTYPrUsl, TUPOMETALTYPTUs, deKkTpoMmeTamutyprus. [lonstue
0 Koppo3uu MeTautoB. CrocoObI 3alTUTHI OT KOPPO3HUH.

O6mast xapaktepuctuka MeTawioB [A-rpynnsl [leprogudyeckoit  cucTembl
XUMHUYECKHUX 3JieMeHTOB. Hatpuil u xanuii: moiaydeHue, pu3ndeckue U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

OOmass xapakrepuctuka MetawioB IIA-rpynmer  Ileproguyeckoil  cucTeMsI
XUMHUUYECKUX PJIEMEHTOB. Maruuii u Kajablluid: MoJydeHue, GU3Nn4eCKUe U XUMUYECKUE
CBOMCTBa, MPUMEHEHHE IMPOCTHIX BEIIECTB W MX coeAMHEHUU. JKECTKOCTh BOIBI
U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TONMy4YeHue, (PU3MYecKue W XUMUYECKHE CBONCTBA, NMPUMEHEHHE
MPOCTOTO  BEIIECTBA U €ro  CcoeAuHEeHW. AMdoTrepHble CBOWCTBA  OKCHIA
Y TUJPOKCHUA aTFOMUHUS, TUAPOKCOKOMILICKCHI alTFOMUAHMUSL.

OOmasi  XapakTepucThka  MeTauioB  mobouHbix  moarpynm  (b-rpymm)
[Ieproanyeckoi CUCTEMBl XUMUYECKUX JIEMEHTOB.

Ou3NYEeCKNe U XUMUYECKHME CBOWCTBA XpoMa U €ro coeauHeHuil. OKCHibl
u ruapokcunsl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomartsl, UX
OKHUCJIUTENbHBIE CBOMCTBA. [lomydyeHrne u npuMeHEHHUE XpoMa.

Ou3nYeCcKne U XMMUYECKHE CBOMCTBA MapraHiia U €ro CoeIuHeHui. Baxknenme
coenunenus Mapranna(ll), wmapranma(IV), wmapranna(VI) wu wmapranma(VIID).
[TepmaHranat Kajius, €ro OKUCIUTEIbLHBIE CBOMCTBA.

duznyeckue M XUMHUYECKHE CBOMCTBA Jkeine3a M ero coeauHeHui. OKcHisbl,
rugpokcuasl U conu xenesza(ll) u xeneza(Ill). Tlomydyenue u nmpumeHeHuUe xene3a
Y €r0 CILJIaBOB.

du3nyecKkne " XUMUYECKHME CBOMCTBA Meau U e€ coenuHeHuil. [lomyuenue
Y IPUMEHECHUE MEJIN U €€ COCTUHEHU.

[{uuk: nmony4yeHue, PuUanyeckue U XUMHUECKHE CBOWCcTBa. AM(OTEepHbIE CBOICTBA
OKCHJA W THIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCH LHMHKA. [IpruMmeHeHue nuHKa

U €Tr0 COEIMHEHUN.



OKCHEepUMEHTAIBHBIE METObl U3YYEHHS BEIIECTB U MX MPEBPALICHUIN: HU3yUYEHHE
o0pa3loB HEMETAJIOB; TOpeHHe cepbl, (ochopa, Keme3a, MarHus B KHUCIOPOJE;
U3ydeHUE KOJUIeKIuM «MeTaiuibl | CIUIaBbD»; B3aWMOJCHCTBHE  IIEIOYHBIX
W IIEJIOYHO3EMENIbHBIX  METAUIOB C BOJOM  (BO3MOXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB); B3aUMOJECUCTBHE IIMHKAa U XKeJle3a C pacTBOpaMH KHUCIIOT
U IEJI0YEel; KaUeCTBEHHbIE PEAKIIMU HA HEOPraHWYECKUE aHUOHBI, KATHOH BOJOPOJIa
U KaTUOHBl ~METAJUIOB;  B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHHHUS U LIMHKA
C pacTBOpaMH KHUCJOT M ILEJIOYEH; PEIICHHE SKCIEPUMEHTAIBHBIX 33]a4 IO TeMaM
«Tanorensl», «Cepa u e€ coequHEeHUs», «A30T U PocPop U UX COECTUHEHUS,
«Mertasuibl raBHBIX TOATPYNID», «MeTanibl TOOOYHBIX TOATPYIIID.

XuMus ¥ JKU3Hb

Ponb xumMuu B o0ecrieyeHun yCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA.

[ToHsATHE O HAYYHBIX METO/IaX MIO3HAHUSA U METOI0JIOTMU HAYYHOT O UCCIIEI0BAHHUSI.

Hay4Hble TpUHIUIIBI OPraHU3alMil XUMHYECKOTO MPOU3BOACTBA. I IpoMBIIIIIEHHBIE

CIOCOOBI MOJIYYEHHS] BaXKHEHMIIMX BEIIECTB (HA MpUMEpE MPOU3BOJCTBA aMMHUAKa,

CEpHOI KHUCIOTHI, MeTaHoJa). [IpoMbllIEeHHBIE CIIOCOOBI MOJIYYEHHUS METaIOB

U CIUIaBOB. XHMMHMYECKOE 3arpsA3HEHUE OKPYKAIOIIEW Cpelpl U €ro IOCIEICTBUS.

I[IpoOiema 1iepepadOTKU  OTXOAOB M IMOOOYHBIX IPOAYKTOB. Pojib  XUMUH

B 00€CIICYeHUH dHEPreTHYecKor 0e30macHOCTH. [IpUHIMIBI «3eIEHOM XUMUMY.

XuMHS ¥ 3I0pOBBE UeoBeka. JIekapcTBeHHBIC cpeAcTBa. [IpaBuiia ucmonbp30BaHuUs
JICKApCTBEHHBIX IpernapaToB. POk XUMUHN B pa3BUTUN MEIUITMHBI.

XUMHS TIMIIE: OCHOBHBIC KOMIIOHEHTHI, IIHINEBBIe J00aBku. Poiab xumun
B 00€CIICUCHNUH TTUIIEBOI 0€30MaCHOCTH.

Kocmernueckne u mapdroMmepHble cpeactBa. beitoBas  xwmmwus.  [IpaBuia
0€30I1aCHOT0 MCIIOJIb30BAaHMS IIPerapaToB OBITOBOM XUMUH B TIOBCETHEBHOM JKU3HHU.

XUMUSLT B CTPOUTEIBCTBE: BAXHEHINIME CTPOUTEIbHBIC MaTepHaybl (IIEMEHT,
OeTOH).

Xumus B CeNTbCKOM X03siiicTBe. OpraHndecKkrie U MUHEPAIbHBIE Y0OPSHMS.



COBpeMeHHBIe KOHCTPYKOUMOHHBIC MaTCpualibl, KpPaCKH, CTCKJIO, KCpPpaMHKa.

Marepualibl 415 SJISKTPOHUKHA. HaHOTEXHOJIOTMH.

PacuérHble 3apaun

Pacué€Ttel: Macchl BemiecTBa WM 00BEMA Ta30B MO HW3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM 00BhEMY OJHOTO M3 YUAaCTBYIOIIUX B PEAKIIUU BEIIECTB; MACChI
(0OBEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJTHO U3 BEIIECTB UMEET
npuMecH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIIU OJTHO U3
BEIIIECTB JIaHO B BHJC PAacTBOpPA C OMPEACIEHHOM MAacCOBOM J10JeH pacTBOPEHHOTO
BEI[ECTBA; MACCOBOM JIOJU M MOJISIPHOW KOHIICHTPAIIMU BEIIECTBA B PACTBOPE; JIOJH
BBIX0/1a MPOJYKTa PEaKIUU OT TEOPETUUECKH BO3MOKHOTO.

Me:xnpeaMeTHbI€e CBSI3H

Peanuzariust MeXIpeIMETHBIX CBS3€H IMPU HM3Y4YCHUH OOIEH M HEOpraHUYeCKOM
XUMHUHU B 11 Kjacce OCyIIECTBIIIETCS Yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK © TIOHATUH, TIPUHATBIX B OTACIBHBIX IPEAMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TOHATHS: SBJICHHWE, HAy4YHBIH (akT, THIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CUHTE3, Kiaccu(pukaius, MNepUOJUYHOCTh, HAOIIOJICHUE,
HU3MEPEHHUE, DKCIICPUMEHT, MOJIC)Ib, MOJICITMPOBAHHUE.

dusnka: MaTepus, MUKPOMHUP, MAaKpOMHUP, aTOM, DJICKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOTIBI, PAAMOAKTUBHOCTD, MOJICKYJIa, SHEPTETHUECKHA YPOBEHB, BEIIECTBO, TEJO,
00BbEM, arperaTHOC COCTOSIHHME BEINECTBA, MACAIbHBIN Ta3, (YU3NUYSCKUES BEIUYUHEI,
SAUHUIIBI U3MEPEHUS, CKOPOCTh, YHEPT s, Macca.

buonorusi: knerka, opraHu3M, 3KOcHUcTeMa, Ouocdepa, MeTaboJIM3M, MaKpo-
U MHKPODJIEMEHTBI, OCJIKH, JKHUPBI, YIICBOABI, HYKIEHHOBBIC KHCIIOTBI, ()EPMECHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJABI, IOJIE3HBIE MCKOINAeMble, TOIUIURBO,

pecypcehl.

TexHomorusi: XuUMHYECKas MNPOMBINIJIICHHOCTL, MCTAJUIYPIrusa, CTPOUTCIILHBIC



MaTcpuUaJibl, CEIBCKOXO03S1CTBEHHOE IMPOU3BOACTBO, ITMIICBAA IIPOMBIIIJICHHOCTD,
(I)apMaHeBTI/I‘IeCKaSI IMPOMBINIJICHHOCTDb, ITPOU3BOJACTBO KOCMCTHUYCCKHUX IIPCIIaApPaTOB,
IMPOU3BOACTBO KOHCTPYKIOHUOHHBIX MATCPUAJIOB, JJICKTPOHHAA IIPOMBIIIIICHHOCTD,

HAHOTCXHOJIOT'HH.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMSD»

10 KITACC «OPTAHUYECKASA XUMMU S

Ba3zoBblii ypoBenb (1 yac)

Yriay6aénnblii ypoBenb (1+24aca)

Koui-Bo Kos-Bo
4acoB Paznen 1. TeopeTuueckne oCHOBBI oprannveckoit xumuu (3 1)\(94) 4acoB
34 Tema 1. Ilpenmet oprannyeckoii xumuu. Teopusi XMMHYECKOT0 CTPOEHUSI OPTaHNMYECKUX 94
COeIMHeHNH
1| [Ilpeanmer  opraHuyeckod  XuUMUU: €€

BO3HMKHOBCHHC, PA3BUTHC W 3HAYCHUC B
IMOJIYUYCHHHN HOBBIX BCIICCTB M MATCPHAJIOB.

JleMOHCTpaIuu: — O3HAaKOMJIEHUE C

oOpa3liaMd  OpPraHUYECKUX  BEIIECTB U
MaTepuajiaMi Ha WX OCHOBE, — ONBITHI IIO
IPEBPAIICHUIO OPTaHWYECKUX BEIICCTB IIPH
HarpeBaHuM (IUiaBiieHWe, OOyTIMBaHHE W

rOpeHue). https://m.edsoo.ru/3686e6f5

DJIEKTPOHHOE CTPOCHHE aTOMa YIJIEpOja: OCHOBHOEC

u B036y}K,Z[éHHOC CcoCTOsiHUS. BajeHTHBIE BO3MOKHOCTHU



https://m.edsoo.ru/3686e6f5

aToMa Yyricpoaa. XyUMHYECKas CBS3b B OpPraHUYICCKUX

COCANHCHUAX. Tunsl I‘H6pHI[H3&HI/II/I ATOMHBIX

opouraneii yriaepoaa. https://m.edsoo.ru/Oce6fd4c

MexaHu3MBbI O6paSOBaHI/I}I KOBaAJICHTHOU CBA3HU

(oOMeHHBII 1 JIOHOPHO-aKIIETITOPHBIN ). Tumnsl

IICPCKPBIBAHNA ATOMHBIX Op6I/ITEUIeI>’I; O- U TT-CBJ3H.

Teopus CTpO€HUS OPraHUYECKHX COCIUHEHHM
A. M. BytnepoBa, €€ OCHOBHbBIE TOJIOKEHUS.
CtpykTypHBIE dhopmyIibl

BeuecTs. ['oMonorus, nuzomepus. XuMuueckas

OPTraHUYECKUX

CBA3b B OPraHMYCCKHUX COCOAMHCHHAX

OIWHAPHBIC W KPATHBIC CBA3U. O- U T-CBA3MU.

JlaGopaTOpHBIi  OIIBIT: MOJICJIUPOBAHUE

MOJICKYJI OPraHN4CCKUX BCIICCTB.

bruoanorexa L{OK https://m.edsoo.ru/

brubaroreka I{OK https://m.edsoo.ru/

OnunapHas, NBOWHas W TpoMHas CBA3b. CrocoObI
pa3pbiBa CBsI3€ B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.

[lonatue 0 CBOOOJHOM  paauKale,

HyKjeogue

U dJIeKTpodue.
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CtpykrypHble  (QopMysibl  pPa3IUYHBIX  BHUJOB:
CKeJIeTHasI.

Bunel nzoMepun: CTpyKTypHasi, POCTPAHCTBEHHAS.

OnekTpoHHBIE YG(EKTHI B MOJIEKYJIaX OPTaHUYCCKUX

coeMHEHUN (MHIYKTUBHBIA U ME€30MEPHBIN 3PHEKTHI).

1| [IlIpencraBneHue 0 Kiaccuukanum
OpraHMyecKkux  BemiecTB.  HomeHKiarypa
OpPTraHUYeCKUX COCIIMHEHU I

(cucreMarnueckasi) ¥ TpPUBUAJIbHBIC HAa3BAHUS
BAXKHEHUIIINX IIPEACTaBUTEIIECH KJIACCOB

OpraHN4YC€CKHX BCIICCTB.

broarorexa L{OK https://m.edsoo.ru/

OcobenHoctu U KJaccudukanus OpPraHNYECKUX
peakunii. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

B OPraHUYECKOW XMMHH.

DKCIepUMEHTAIBbHBIE METO/bl MU3YYCHUSI BEIIECTB M X
MPEBpAIICHU: KaueCTBEHHOE OOHApYy>KeHHUE Yriepoja
Y BOJOpPOJia B OPraHUYECKUX BEHIECTBAX. BBIYMCIICHHUS:

— OnpeIeJICHHE MOJIEKYIISIPHOI hopMyITbI

68



https://m.edsoo.ru/

OpPraHHu4YCCKOro

BCHICCTBA 10 MaCCOBBIM J0JIIM

QJICMCHTOB, BXOAIIHUX B €TI0 COCTAaB.

Paznen 2. Yraesonopoasi (14)\(40)

2y

Tema 2. HpeI[eJ]LHI)Ie YIJI€BOA0OPOAbI — AJIKaHbI, HUKJI0AJIKAHDbI

64

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUH PSII.
MertaH 1 3TaH — MPOCTEUIINE NPEACTABUTETN
aJIKaHOB: (PU3UYECKHE CBOMCTBA.

bubanorexa I{OK https://m.edsoo.ru/

Homenkiatypa u u3omepus ajakaHoOB. DJIEKTPOHHOE

U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJN aJKaHOB,
3 .

Sp -rubpuaM3aIysl aTOMHBIX OpOuTaNel yriepoja,

o-cB13b. Kondopmepsl. https://m.edsoo.ru/25a14636

JlemoHcTpanms: ®dusznueckre CBOWMCTBA aJKAHOB
(pactBopuMoOCTb). [IpakTnyeckasipadbora  Ne 1.

ITonydenue meTaHa M U3y4EHHE €ro CBOWCTB.

MertaH 1 3TaH — XMMHYECKUE CBOMCTBA (peakuuu
3aMEILEHHS] U TOPEHMS ), HAXOKIEHUE B IPUPO/IE,
[OJIy4EHUE U IPUMEHCHHUE.

bubaroreka L{OK https://m.edsoo.ru/
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XUMHAYECKHE CBOWCTBA AJIKAHOB: HW30MEPU3ALINH,
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ACTUAPHUPOBAHNA, OUKJIIM3alluH, IMAPOJIN3a,

KpCKHUHTIA. IIpeacraBiaeHUE O MEXAaHM3ME PEAKIUM

PaIUKaJIBHOTI'O 3aMCIIICHMA.

[uknoankansl. O0mas ¢popMyiia, HOMEHKIATypa U
nzomepusa. OCOOEHHOCTU CTPOEHUSI U XMMHUYECKUX
CBOMCTB MaulbIX (LIMKJIONPONAaH, UUKIOOyTaH) U
OOBIYHBIX

(LMKJIOTICHTAH, IIUKJIOT'CKCaH)

AKJIOAJIKAHOB. CrocoOrbI

ITOJTYYEHHUS 151

IMPUMCHCHHUC IMUKJIOAJIKAHOB.

(6+1)u

Tema 3. HenpenesbHble YrjieBOAOPO/IbI:

AJIKEHbI, AJIKAAUCHbI, AJIKUHBI.

Tema 3. HenpeneabHble YIJI€BOAOPOIbI:
AJIKeHbI, AJIKA/IUEeHbl, aJIKUHBI (13+2)4.
Tema 6. 'aoreHnpou3BogHbIE

YIJ1€BOA0OPOaAOB (44).

(17+2)4

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUI

pan. OTWileH W [PONWIEH —  NPOCTEHIINE

IPEICTaBUTENIN AIKEHOB: (PU3NUYECKHE CBOMCTBA.

AJIKeHBI: SP’THOPHIAM3ALHS ATOMHBIX OpOHTAsIeit

yriaepoaa, o- W mw-cBiA3u.  CTpyKTypHas W

71




FGOMeTpI/ILIeCKa}I ( HHC-TDaHC-) I/IBOMepI/I}I.
https://m.edsoo.ru/273b0ale

Beluncnenusi: — HaxXO0XKAEHHE  MOJIEKYJSIPHOMU 1P
GbopMyIIBI OPraHUYECKOTO COCIWHEHHS I10 Macce
(00BEMY) IPOTYKTOB CrOPAHHUSI.
https://m.edsoo.ru/bf84d8eb
OTWJIEH W TNPONWIEH — XHWMHUYECKHUE CBOMCTBA 1

(peakuum TUJPUPOBAHMS, rajoreHUpPOBAHUS,

rUapaTaluy, OKHUCJICHUS ¢  MOJUMEPHU3ALNN),

nmoiayyeHne u npumeHenue. Ilpaktudeckas pabdota

Ne 1. TlonmyueHue 3TUIIEHA U U3YYEHHUE €T0 CBOMCTB.
XUMHUYECKHE CBOWCTBA AJIKCHOB: 3aMEIICHUS B O- 1
MOJIOKCHUE TPHU JIBOMHOM CBsi3W. lIpencraBieHne
0 MEXaHU3ME PEAKIIUHU 3IEKTPODHIHLHOTO
npucoearHeHus. https://m.edsoo.ru/21069ccd
Tema 6. Tl'asOoreHNIPOU3BOJHBIE YTJIEBOJOPOIOB 1

(luac u3 4): DIJIEKTPOHHOE CTPOECHHUE
raJIOr€HOMPOU3BOIHBIX YIJIEBOJIOPOIOB.
JlemoHncTpanms: dusnueckue CBOMCTBA

YTJIEBOJIOPOJIOB (PacTBOPUMOCTh) YTJIEBOJAOPO/IOB.
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Brruncnenus: ONPENCIICHUE  MOJICKYJISIPHOU
(GbOopMyIIBI OPraHMYECKOTO BEIIECTBA IO MACCOBBIM

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

1P

JIaGopatopHbIii OIBIT:— MOJIEJIMPOBAHUE
MOJIEKYJI YII€BOAOPOLOB U TaJIOT€HOIPOU3BOIAHBIX
Brrunciienns 1o ypaBHEHHIO XUMHAYECKOM peakIuu
(maccbl, 00bEMa, KOJIMUYECTBA UCXOAHOIO BELIECTBA
WM TPOAYKTa pEAaKUHUH II0 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BEIIECTB

WJIU TIPOJIYKTOB PEAKIIVH )

Tema 6. I'amoreHnpou3BOgHbIE YTIEBOAOPOAOB (2
yac u3 4): Peakuuu 3aMelieHUs TajJloreHa Ha
TUAPOKCOTPYIILY,

HUTPOTPYNIly, LMAHOTPYIIILY,

aMUHOTPYIIITY.

Tema 6. I'amoreHnpou3BOJHBIE YIIIEBOAOPOAOB (3
yac u3 4): JlelicTBMe Ha TaJIOTEHNPOU3BOIHBIC
BOJHOIO H IEJIOYH.

CIIUPTOBOTO  PacTBOpa

BzaumMonelicTBue aurajoreHaJKaHOB ¢ MAarHueM M
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LIMHKOM.

Ankanuensl. byramuen-1,3 m merunOyranveH-

1,3: ctpoenue.

https://m.edsoo0.ru/04298c0a

AJ'IKaI[I/IeHBII HN30JIMPOBAHHBIC, KYMYJIMPOBAHHBIC.

Ocobennoctn QJICKTPOHHOI'O CTPOCHHA
1 XMMHUYECKHUX CBOMCTB COHpSDKéHHBIX JUCHOB,

1,2- u 1,4npucoeauHenue.

CrocoOsbI MOJY4YCHUA U IPUMCHCHHC AJIKaIUCHOB.

AJKanueHbl. Ba)KHEHIINE XMMHUYECKHE CBOMCTBA

(peakmust MOJIMMEPU3ALIUN ). ITonyuenue
CUHTETUYECKOTO KaydyKa u PE3UHBL.
JlaGopaTopHBIii  OMBIT: —  O3HAKOMJICHHE C
oOpasllaM  TUIacTMacc, KaydyyKOB U  PE3UHBL

https://m.edso0.ru/1aa81660

Tema 6. ['amoreHnpou3BOHBIE YTIEBOAOPOIOB (4
yac u3 4): IloHsatue o0 MeTaTIOOPraHUYECKUX
COEIUHECHHUSIX. Hcnosnp3oBanue
TaJIOTCHIPOU3BOIHBIX B OBITy, TEXHUKE H B

XUMHUYCCKOM CHHTC3C.
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Breruucnenus: OIIPCACICHUC JOJIN BbIXO/JA ITPOJYKTa

pC€aKiuunu OT TCOPCTUICCKHU BO3MOKHOTO.

1P

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, 1

TOMOJIOTUYECKUNA PsiA. ALETWIEH — NPOCTEUIINI

NPEACTABUTENIb  AJIKWHOB: COCTaB, CTPOCHHUE,

pusznueckue CBOICTBA. bubmmoreka  LOK|

https://m.edsoo.ru/
ONEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE 1
MOJIEKYJl aJKUHOB, SP-rHOpUIM3alMsl aTOMHBIX
opOutaneir yriaepoaa. XHUMHUYECKHE CBOMCTBA:
OUMEpU3allid U TPUMEpU3AlMU,  OKUCIICHHUS.
KucnmotHele  cBOWCTBA  QJIKMHOB,  HUMEIOIIUX
KOHIIEBYK0O  TpPOMHYK  CBA3b. KauecTBeHHbIE
peakuMu: Ha TPOWHYIO CBS3b, B3aUMOJICHCTBHUE
alleTWJICHa C aMMHa4YHbIM pacTBOPOM  OKCHJA
cepeopa(l).
[Ipaktuueckas padora Ne 3. [TonyueHue anertuieHa 1
Y U3y4YE€HUE €r0 CBOWCTB.

AnleTHiieH: XUMHU4YECKHe CcBoicTBa  (peakmmwm |nttps://m.edsoo.ru/23493a93 1
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TNAPHUPOBAHHA, raJIOorCHUPOBAHUS, ruaparanyvm,

rOpEeHus), MOJyYEHUE U IPUMEHEHHE.

2+1)u Tema 4. ApomaTuyeckue yrjieBoaopoabl (8+1)u
Apenbl. ben3on: coctas, ctpoeHue, (pU3nyecKue u 1
XUMHUYECKHE CBOMCTBA (peaKIUK rajJoreHUPOBAHMS
Y HUTPOBAHUSI ), MOJTYyUYECHUE U IPUMEHEHHE.
https://m.edso0.ru/a92a7094
[IpaBuio apOMAaTUYHOCTH, MIPUMEPHI 1
apoMaTthyeckux  coenuHenuil.  JlabopaTopHbIil
onbIT: MoaenupoBaHUE MOJEKYJ apOMaTUYECKUX
yrieBogoponoB. llpencTtaBiieHWEe O MeXaHU3ME
peakmn AIEKTPOPUILHOTO 3aMEIICHHUS].
https://m.edsoo.ru/a44alae4
Brrunciienns: — yCTaHOBIIEHUE CTPYKTYPHOU 1P

(dbopMyJIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €T0

XUMUYECKUX CBOMCTB MJIM CIIOCOOOB MOJTYYCHHUSI.
https://m.edso0.ru/53461a2c
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1P

Tonyoumn: COCTasB, CTPOCHUC, d)I/IBI/I‘IeCKI/Ie )41

XUMHUYECKHE CBOMCTBA (pEaKIMU rajoreHUpOBaHUS

)41 HI/ITDOBaHI/IH), INOJAYYCHHC H TIPUMCHCHUC.

TOKCHYHOCTH apEHOB.
bubmmoteka I{OK https://m.edsoo.ru/
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[IpeacraBienre 00 OPUEHTHPYIOUIEM IEHCTBUU
3aMecTUTeNe B OEH30JbHOM KOJIbLIE Ha MpUMEpe
AITKWIBHBIX

paJvKaloB, KapOOKCHIBHOM,

FH,HpOKCHJIBHOﬁ, AMHWHO- W HUTPOI'PYIIIIBI, aTOMOB

raJIOr€HOB.
XUMUYECKUE CBOKCTBA OeHzona U €ro
TOMOJIOTOB: OKMCJIEHHE TOMOJIOTOB OEH30J1a.
I'eneTnueckas CBSI3b yriaeBOJAOPOJIOB,
MPUHAJJICKAITUX K PA3JIMYHBIM KJ1accam
CriocoOsI MOJTyYEHUS apOMaTHUYECKHUX
YTJIEBOJOPOOB. OcobenHoctu XUMUYECKHUX

CBOMCTB cTupoa. [lonumepuszanus ctupoia.

Bpruncinenusi: — yCTaHOBJIEHUE CTPYKTYPHOM
(opMysIbl OPraHUYECKOTO BELIECTBA HA OCHOBE €ro

XAMHUYECKUX CBOMCTB MJIH CITOCOOOB IMOJIYYCHUA.

2y

Tema 5. I[IpypoaHbIe HCTOYHUKH YIJI€BOAOPOI0B U X MepepadoTKa

d+2)q

[Tpuponnsie UCTOYHUKH YIJIE€BOAOPOIOB.

[Ipuponnplii Ta3 W TOMyTHbIE HE(PTSIHBIE Tas3bl.
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Hedbts uw e€  mnpoucxoxknenue.  CrocoObl

nepepaboTku ~ HePTH:  TMEpPeroHkKa,  KPEKUHT

(TepMUYECKHil, KATATMTUYECKUI ), TUPOJIU3.

I'eneTnueckast CBA3b MEXAY Pa3IUYHBIMU KJIACCAMU 1
YTIIEBOAOPOAOB.
['eneTnueckas CBsI3b MEXKAY PA3JIMYHBIMU KJIACCAMU 1P
YIJIEBOJIOPOOB.
[TponykTel mepepaboTku HePTH, UX MpUMEHEeHHe B [ttps://m.edsoo.ru/21f9de78 1
MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbII yronb u
OPOAYKTBI €ro mnepepadoTku. [lemoHcTpaums: —
koJuiekiuu «HedTb» u «Yronby.
Bpruucnenus: — omnpenerneHue  MOJEKYJISPHOU 1

(GOpMYITBI KHCIOPOAOCOAEPHKAIIETO OPTaHUIECKOTO

BEIIECTBA [0 MAaCCOBBIM JIOJSIM  DJICMEHTOB,
BXOJAIIMX B €ro cocTtaB; Mo wmacce (00BEMY)
MPOJIYKTOB CTOpPaHUs; IO KOJWUYECTBY BEIIECTBA
(macce,

00BEMY) TPOAYKTOB PpEAKIIUU  W/WIH

HCXOAHBIX BCIICCTB.
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VYpok 00600111eH1SsT MaTepraia TEMBI.

1P

Pasnen 3. Kuciopoaconep:kamue opranndeckue coeaxunenus (12 1)\(364)

3y

Tema 6. CiupTsl. PeHou

Tema 7. CimpThl. ®eHoJI

9y

[IpenenbHbIE OHOATOMHBIE CIUPTHL. MeTaHOI U
ATaHOJ: CTpoeHue, (U3UYECKHE U XUMHUYECKHE
CBOMCTBa (peaklMy C AKTUBHBIMH METaIaMH,
raJjioreHoBOJIOPOJIaMU, TOpPEHHE), TMPUMEHEHUE.
Bomopognbie  cBA3M  MEXIAYy — MOJIEKyJIaMH
crupToB. /[lelicTBME MeTaHONAa W 3TAHOJA Ha
opraHu3M uejioBeka. JlabopaTopHbI€ OMBITHI: —
FOPEHUE CIOUPTOB, — OKHUCICHUE HSTAHOJIA

okcusioM meau(Il).
bubmrorexa L{OK https://m.edsoo.ru/

[IpenenbHble  ONHOATOMHBIE CHUPTHL  U30MEPHS,
kinaccudukainusa. PuznyuecKkre CBOMCTBA AJIKAHOJIOB.
JleMOHCTpanusi: pacTBOPUMOCTh CIHUPTOB B BOJE.
CnocoObl MOJy4YeHUs | MPUMEHEHUE OJHOATOMHBIX

cnmpToB. https://m.edsoo.ru/26ee34fe

XUMHYECKUE CBOMCTBA AJIKAHOJIOB: JETUApPATaLNH,
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OKHUCJICHHUA, BBaHMOHeﬁCTBHG C OpPraHN4YCCKHMU

N HCOPraHN4YCCKUMH KHCIIOTAMMH. IIpeacraBiaeHue o

MCXAaHHN3ME DeaKHI/Iﬁ HVKJ'ICO(bI/IJ'IBHOFO 3aMCIICHU .

JlemoHCcTpauumu: 1. BzaumonelictBue  3TaHosa
¢ HarpueMm. 2. OKHCIE€HHE STWIOBOIO CIHpTa
OUXpOMAaTOM Kaiusi (BO3MOXHO  HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB).

MHOroaToMHbI€ COUPTHL. JTUIECHIVIUKONb U

TJIMIEPUH: CTPOEHUE, PUBHYECKUE U XUMUUYECKUE

CBOWCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMHU

MeTaJlaMu, Ka4eCTBEHHAsl  peakuus  Ha

MHOT'0aTOMHbBIE CIUPTHI). JleiicTBUE Ha OpraHu3M

YEJIOBEKaA. [Ipumenenue JIMIEeprUHA u

sTUeHraukons. JlabopaTopHble  ONBITBI: —

B3aMMOJEHUCTBUE TIIMUEPUHA C THUAPOKCUIOM

meau(Il).
MHoroaromMHebIe CIIUPTHI: B3aMMOJICHCTBHUE

C OpTraHMYCCKUMHU U HCOPIraHNMICCKNMH KUCIIOTaMU.
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[Ipocteie  »dupspl, HOMEHKJIATypa U U30MEpPHUSL.

OcoberHoCTH GU3UYECKUX U XUMHYECKIX CBOMCTB.

®deHon: cTpoeHHE MOJIEKYJbI, (U3NYECKUE U
XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (peHOIIa.
[Tpumenenue denona. Beruncnenus
— [0 YPaBHEHUIO XUMUYECKOHN peakinu (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA UIIH
MPOJIYKTa PEAKIIUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX

BEIIECTB WA IPOTYKTOB PEAKIINHN).

@deHONI:  B3aMMHOE  BIMAHHE  TUIPOKCOTPYIIIHI
u OeH3onbHOTO simpa. OCOOCHHOCTH XUMHUYECKUX
cBolcTB (peHosa. KauecTBeHHBIE peakiuu Ha (HEHOJI.

®enonpopManbAeTuaHas CMOJIA.

[IpakTrueckas pabora No 4, Pemienue
AKCIEPUMEHTAIbHBIX  3aa4 1o Teme «CHUpThI

U (hEHOJBDY.

Ta

Tema 7. Aabaeruabl. KapooHOBbI€ KHCIOTBI.

Tema 8. Anbaeruabl. KapooHoBbIe KHCJIOTBI.

21y
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Cio:xkHBIC YPUPBI

Caoxuabie 3¢pupsbl. ZKupbl

Anbaeruanl 51 KETOHBI. dopMabieTu/I,

alncTaJibACTHU . CTPOCHHUC, CI)I/I3I/I‘IGCKI/IC u

XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHS,  Ka4eCTBCHHBIC  PEAKIIUH).
JlaGopaTopHBIE OMBITHI:
—  OKHUCJIEHHE  aJIbJIETUIOB  aMMHAYHBIM

pactBopoM okcuaa cepedpa(l) u rumpokcumIom

meau(1l). budimoreka [{OK https://m.edsoo.ru/

DNEKTPOHHOE CTPOCHHE KApOOHUIILHOW  TPYIIIIHI.
I'omonornyeckue pAabL AJIbJCTU 0B 1 KE€TOHOB:
n3omepust. https://m.edsoo.ru/c887425c¢

[IpencraBnenue 0 MEXaHH3Me peaKImii

HVKJ’IGOd)PIJ'IBHOFO IIPHUCOCAMHCHUA aJIbACTHUAOB.

dopManbAeru/l, aleTAIBAEIUA: OJIyYeHUE U
MIPUMEHEHHUE.

AIIETOH: CTPOCHHE, (busmueckue u

XMMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA U
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BOCCTaHOBJIeHI/ISI), ITOJYYCHHC 1 ITPUMCHCHUC.

Brerancnenus: OTIpeeNICHUE  MOJICKYJISIPHOU
(dbopMysIBI OPraHUYECKOTO BEMIECTBA 1O MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; IO Macce
(00BEMY) TIPOAYKTOB CrOpaHMS; 10 KOJIMYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/UITH
UCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpHOU
dbopMysbl OPraHUYECKOTO BEIIECTBA Ha OCHOBE €ro

XUMUUYECKUX CBOMCTB UM CLIOCOOOB MOITYYCHHUSI.

Ypoxk 00600111eHHS] MaTepuraia TEMBI.

OIHOOCHOBHBIE  MpeNeNibHbIe  KapOOHOBBIE

KHCJIOTBI. MypaBbuHAsi W YKCYyCHas KHUCIOTHI:
cTpoeHne, GU3NUECKHUE W XUMUYCCKHE CBONCTBA
(cBoiicTBa, oOOmMe JJs  Kjacca  KHCJOT).
[Ipaktuueckas padota Ne 2. CBoiicTBa pacTBOpa

YKCYCHOU KHUCJIOTBI.

https://m.edsoo.ru/fecOb113

OCOOEHHOCTH ~CTPOEHHST MOJIEKYJT KapOOHOBBIX

kucinor. W3omepus u HOMeHKiarypa. Boumoponnsie
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CBA3U MCIKAY MOJICKYJIaMHU Kap6OHOBI)IX KHCJIOT.

OI[HOOCHOBHBIG IMpCaCIbHBIC Kap6OHOBI>I€
KHMCJIOTHI: p€aKkiuun C y4aCTHCM YIJICBOAOPOAHOIO

paaMKana.

MypaBbrHass U yKCyCHash KHUCJIOTBI:  pEaKLUs

TepUPUKALNH, TTOIYYCHHE U IPUMEHEHUE.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
Mmuoroo0pasue KapOOHOBBIX KHCJIOT.
[IpencraBurenn  BBICHIMX ~ KapOOHOBBIX  KHCIIOT:

IMaJIbMUTHUHOBAA, JUHOJICBAsA, JTJHMHOJICHOBAA KHUCJIOTHI.

OcobenHoctu CBOIICTB HeNpeaeTbHbIX
¥ aPOMATUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBBIX KHCIIOT.

CTCapI/IHOBaH Hn OJCHHOBAas  KHCJIOTBI KakK
NpCaACTAaBUTC/IM BBICHINX Kap6OHOBI>IX KHCJIOT.
Mpbl1a KaKk COJM BBICHIMX Kap6OHOBBIX KHCJIOT,

UX MOIOIIEE TEUCTBHUE.

[loHsiTue O CMHTCTHUYCCKHUX MOIOMINX CpeACTBaAx
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CMCO).

[Ionsitue o IIPONU3BOJHBIX Kap6OHOBI)IX KHCJIOT —

CJIOKHBIX S(I)I/Ian, AHTHUAPpHUAAX, TAJIOTCHAHTHUAPHUIAX,

aMMaax, HUTpujiax.

Cnoxuele  3pupsl  Kak  MPOU3BOIHBIC
KapOOHOBBIX  KHCJIOT. [HMApoOnM3  CIOXKHBIX
3(upoBs.

Cnoxubie >¢upnl. ['omonorudeckuit psua, ooOIas

dopmyna, ©3oMepus U HOMEHKIIATYpA.

[IpakTnueckas pabora No S. Pemenne

AKCMEPUMEHTANIbHBIX 3a7a4 1no teme «KapOoHoBbIE

KUCJIOTHI. CIIOKHBIE 2PUPBI.

Kupsl. I'mapoimn3 xupos. IIpuMmeHeHne xupos.
buonorundeckass posib kupoB. Brrumcienus: —
[0 YPAaBHEHHMIO XUMHUYECKOM peakuuu (Macchl,
00bEMa, KOJIMYEeCTBAa MCXOAHOTO BEIIECTBA WIIU
MPOAYKTa pEeakuMd MO U3BECTHBIM Macce,

00bEMY, KOJUYECTBY OJIHOTO M3 HCXOJHBIX

https://m.edsoo0.ru/al19c5hb98
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BEIIECTB WK IPOYKTOB PEAKIINHN).

XKupsr: crpoenue, puznveckue CBOMCTBA.
Oco00EHHOCTH CBOWCTB KHPOB, COJEPKAIIUX OCTATKU

HCTIPCACIIbHBIX JKUPHBIX KHUCJIOT. )KI/IpBI B IIpUPOJIC.

Kontponpnass ~ pabora:  «Kucmoponconepskarime

OPraHUYCCKUC COCINHCHI).

2y

Tema 8. YrieBoanl

Tema 9. YrieBoanl

6 u

VYraeBoasl: COCTaB, KJ'IaCCI/I(bI/IKaI_[I/IH

yIIeBoJOoB (MOHO-, M- M IOJHCAXapHUIbl).

I'moko3a —  mpocTtedmmii  MOHOCaxapu:
OCOOEHHOCTH CTPOEHHUS MOJEKYJbI, (hU3ndeckue
U XUMHUYECKHME CBOMCTBa (B3aMMOJIEUCTBHE C
rugpokcugom meau(Il), okucieHne amMMHaYHBIM
pactBopoM okcuaa cepedpa(l), BoccraHoBIeHHE,
OpO’KEeHHE TIIFOKO3bI), HaXOXJCHHE B MPUPOJIE,
npuMeHeHne, Onosornyeckasi pojb. @OTOCHHTE3.

DpyKTO3a KaK U30MEpP IIFOKO3BI.

https://m.edsoo.ru/b4bdda2d

Onruyueckas H30MEPHUSL. Kospuato-1ienyast
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TAYTOMCPpHA Ha TIpUMCPC  MOJCKVJIBI ~ TUIFOKO3bI,

MPOCSKIIMMU Xeyopca, (I,B'aHOMeDBI TJIFOKO3bI.

MoHocaxapuapl:  rajakrosa,  pubos3a,  Je30K-

CI/IDI/I603a. duznyeckue CBOMCTBA U HaXO0XACHHUC

B mipupojie. JlaGopatopHbiii onwIT: B3aumopeiicTBue

pacTBopa IoKo3sI ¢ Tuapokcuaom meau(Il).

C&X&DO33 — HOPCACTAaBUTC/Ib AHNCAXAPUIOB,
THAPOJIN3, HaXO0XJICHHNC B IIpupoac n
IOPUMCHCHHUC. KanMaJ'I n OC/II0JI03a Kak

npupoanbie noiumepsl. CTpoeHHE Kpaxmania u

HeJUTIoNOo3bl. Pu3nyeckue U XUMHYECKUE
CBOMCTBa Kpaxmana (THUIPOJW3, KadeCTBEHHAas
peakuust ¢ uoaoM). JlabopaTOpHBIM OMBIT: —

B3aMMOJICHCTBHE Kpaxmalia C HOJA0M.

Jucaxapuner: MaJIbTO3a 51 JIAKTO34a.

BoccranaBinuBaomupe UM HEBOCCTAHABIMBAIOLINE
nucaxapupl. Ilonmucaxapunpl: raukoreH. CTpoeHue

MaKpOMOJICKYJI TJIMKOI'CHA.
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XWUMUYECKUE CBOMCTBA LEJUIIOJIO3BL: THIPOJIN3,
noysiyuenue 3¢pupoB  meonao3bl.  [lonsitue 06
UCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, alleTaTHBIN

MIEINK).

Pa3nen 4. A3oTconep:kamue oprannveckue coequHenus (3 1)\(94)

RY |

Tema 9. AMHHBI. AMUHOKHCJI0THI. bejikn

Tema 10. AMUHBI. AMMHOKHCJIOTHI. BeJiku

9y

AMuHbpl. MeTUJIAMMH ¥ aHUJIUH: COCTasB,

CTPOCHHC, d)I/I3I/I‘{eCKI/I€ 1 XUMHYECKHE CBOMCTBA

(ropeHue, B3anNMOIEHCTBUE C BOIOU U

kuciorami). https://m.edsoo.ru/6237306d

Knaccuduxanus AMHHOB: anudaTuiecKue
U apOMaTHUYECKUE; TIEpBUYHBIE, BTOPUYHBIC
U TperuuHble. AMuHBL  u3omepus. CrocoObl
MOJIy4eHUsI U MPUMEHEHuEe anudpaTuuyecKux aMHHOB.

[TonydyeHnre aHUIMHA U3 HUTPOOEH301a.

BzanmHoe BiusHHE rpymni aroMOB B MOJICKYIJIC

AHWJIMHA. Ocobennoctn XUMHNYCCKHX CBOMCTB
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aHuinuHa. KadecTBEeHHEBIE pPCaKOIM HA  AHWIIMH.

AMMWHBI: AJKWJINPOBAHHC, BSaHMOHeﬁCTBﬂe

NEPBUYHBIX AMUHOB C a30TUCTOM Kuciotod. Comm

AITKATAMMOHHUSL.
AMUHOKHCIIOTBI Kak amdorepHubie https://m.edsoo.ru/1bc5¢f80
opraHuveckue coeauHeHus. duzmueckue U
XMMHAYECKME  CBOMCTBA  aMHUHOKHMCIOT  (Ha

IIpumMepe I‘J'II/II_II/IHa). buonornueckoe 3HadYeHHE

AMHMHOKHMCIJIOT. HeHTI/II[BI.

Howmenxkiarypa

Y U30MEpHSL. OtnenbHblE

NpcaACTaBUTCIIN O-aMHMHOKHUCIIOT: TIJIMIWH, aJIaHHH,

d)eHI/IJ'IaJ'IaHI/IH, CCpPHUH, INIYTAMHWHOBAA KHUCJIOTA, JIM3HUH,

OHUCTCHUH. OnTtryeckas HN30MCpHUSA aMHWHOKHCJIOT! D-

1 L-aMUHOKHCIIOTHI.

Peakius nmonukoHIeHCcaMu, 00pa3oBaHUe MENTHIHON

cBs3u. JlemoHcTpanus: PactBopeHue O€IKoOB B BOJIE.

benkn kak mHpUpPOIHBIE BBICOKOMOJIEKYJISIPHBIE

COECIMHECHMUS. IlepBuuHasg,  BTOpUYHAs |
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TPeTUYHAasE CTPYKTypa O€enKkoB. XUMHUYECKUE

CBOMCTBA OCJIKOB: Tuapoin3, JACHATypalusd,

KauyeCTBEHHbBIC peaxiuu Ha OenKu.

JleMOHCTpauuu: — JeHaTypamus OelIKoB MpHu

Harp€BaHWH, — OBCTHBIC pCaKIINH OEIKOB.

[loustne 00 A30TCOACPKAINX T'CTCPOLHUKIINYCCKUX

coeMHEeHUsX.  [IMpUMUAMHOBBIE W TYPUHOBBIE
ocHOBaHMs.  HyKJIEHWHOBBIE  KHCIIOTBI: _ COCTaB,
CTpOCHHE U OWMOJIOTUYECKAs POIIb.

[TpakTnueckas pabora No 6. Pemenue
IKCIIEPUMEHTATILHBIX 3azaq 1o TeMe

<<A30Tcoz[ep>1<amne OpPraHUYCCKUEC COCAUHCHUA.

Pa3neu. 5. BoicokoMoJieKyJIsipHble coequHeHus (249)\(64)

Tema 10. [lnacTmaccel. Kayuyku. Bosiokna

Tema 11. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

OcHOBHBIC IIOHATHA XUMUHU

BBICOKOMOJICKYJIAIPHBIX COeﬂHHeHHﬁZ MOHOMCD,

IIOJINMCDP, 3BCHO, CTCIICHDb

CTPYKTYPHOE

[moJimMepun3aluu, CpCaHAsad MOJICKYJIApHAsA Macca.
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CHHTC3a

OcCHOBHBIE MCTOBI

BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ —

[MOJIUMCPpHU3alusd U IOJIUKOHACHCAITUA.

[IpencraBpiaeHue O CTCPCOPLCTYIIIPHOCTH
)4 HaaM OHGKVHﬂDHOfI CTPYKTYPEC IIOJHUMCPOB,
3aBUCUMOCTD CBOMCTB IIOJIUMCEPOB oT ux

MOJICKYJIAPHOI'O M HAAMOJICKYJIIAPHOI'O CTPOCHMA.

JemoHcTpanus oOpasnoB pe3uHbl. Buaeodparment

«BYJ'IKaHI/IBaI_[I/IH PC3HUHED».

[Ipaktuueckas pabora Ne 7. Pemienue skcnepumeH-

TaJIbHBIX 3aaa4 10 TEMC «Pacno3HnaBanue

OpraHn4YCCKHX COCI[HHCHHﬁ».

[InacTMacchel ( ITOJIMOTHIJICH, IIOJHUITPOIIMJICH,

https://m.edso0.ru/82242e0f

HOJIMBUHWIXJIOPUA, HOJUCTHUPOJI). HarypaapHbIi

A CHHTETHYECKHE Kaydyykd (OyTaJaneHOBBIN,

XJOPOIIPEHOBBIM M M3OIPEHOBLBIN). BoJiokHa:

HaTypaJbHLIE (XJIONOK, IIEPCTh, IENK),

HCKYCCTBEHHBIE (AlleTATHOE BOJOKHO, BHCKO03a),
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CUHTCTHYCCKHUC (KaHDOH )41 J'IB.BC&H) .

I[CMOHCTpaHI/IH: — O3HaKOMJICHHUC C 06p8,3HaMI/I
IMPUPOIHBIX n HNCKYCCTBCHHBIX BOJIOKOH,

IJIACTMACC, Kay9yKOB.

[1nacTmaccsr: NOJIMMETUIIMETAKpUIaT,  IOJH-
KapOoOHaThl, ToOJNUATHWICHTepeTanar. YTuiauzanus
U TiepepadoTKa MIACTUKA. DIaCTOMEPhI: CUIMKOHBDIL.

[Monumepsl coenmaapbHOro HasHaueHus: (TedJoH,

KCBJIap, QJICKTPOIIPOBOJAIINC IIOJIMMCPBI,

OuropasinaracMale IOJIUMEDHI).

[IpakTnueckas pabora No 8. Pemenne
AKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Pacrno3HaBanue

ImaacTMacC 1 BOJIOKOH»

Pa3nen 6*. UTorosoe mosropenue (14)\(54)

1P

HTorosasi koHTpoJbHAsA padoTa 3a kypc 10

KJ1acca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Pa3INYHbIMU KJIaCCaMHU OPIraHUICCKUX COGI[I/IHGHI/Iﬁ

2P
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[loBTOpenue.  Bpruucienus: —  OmNpenescHHE
MOJICKYJIIPHOW (POPMYJIBI OPTraHUYECKOTO BEIIECTBA
0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0
cocrtaB; Mo Macce (00BEMY) MPOTYKTOB CTOPAHUS; TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pPEeaKIMK U/UIN UCXOJIHBIX BEIIECTB; — YCTAaHOBJICHHE
CTPYKTYpHOU (DOpMYJIbI OPraHUYECKOr0 BEIIECTBAa Ha
OCHOBE €ro XHMHYECKHX CBOWCTB WM CIIOCOOOB

IMOJIY4YCHHUS.

2P

1 g B Hexe10, Bcero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMsl

3 4 B Hegearo, Bcero 105 4,

u3 Hux 10 4 — pe3epBHOe BpeMms

TEMATHUYECKOE INTAHUPOBAHUME YYEBHOI'O TIPEJIMETA «XUMMSD»

11 KVIIACC «OBIIAA U HEOPTAHUYECKAA XUMUSD»

Bba3oBblii ypoBensb (1 yac)

Yriay0aénnsblii yposenb (1+2uaca)

Komn-Bo

qacCoB

Pa3nen 1. Teopernueckune ocHoBbl xXumuu (124\36 )

Komn-Bo

qacoB
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34 Tema 1. Ctpoenue atoma. Ilepuoanyecknii 3aKoH 1 (8+1)u
Iepuoanyeckas cucremMa Xumuieckux 3jiemMenToB JI. U. MenneneeBa
1| Xumuueckuit snemeHT. AToM. Sapo artoma, 1
U30TOIIBI.
KopnyckyapHO-BOJIHOBOW yaliv3M, JBOWCTBEHHAs 1
npupona  siekTpoHa.  CTpoeHue  3IeKTPOHHBIX
000J109€K aTOMOB, KBaHTOBBIE YHCJIA.
Pacnpenenenue 3JIEKTPOHOB o aTOMHBIM 1
opOuTaIsIM; OPUHIMI MHUHUMYMA SHEPTUH, TPUHIIMIT
[Taynu, npaBuno XyHna.
1| DnexTpoHHAs 00o0JI0vKa. Dueprruyeckue |https://m.edsoo.ru/b4d9fffa 1
YpOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-amementbl.  OCOOCHHOCTH  pacIpeeeHuUs
AJIEKTPOHOB MO OpPOUTAJISIM B aTOMax AJIEMEHTOB
MEPBBIX  YETHIPEX TMEPHOAOB. JIEKTPOHHAsS
KOH(UTypaIusi aTOMOB.
OJNEeKTpOHHbIE KOH(UTypaly aTOMOB 3JIEMEHTOB 1

MEpBOr0 —  YETBEPTOrO  NEPUOAOB B OCHOBHOM
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141 B036y}KI[éHHOM COCTOsAHHNU,

KoHuUrypamuu HoHoB. https://m.edsoo.ru/8149e846

Iloustue 06 OQHCPIruv MOHM3AIIMH, SHCPIMHU CPOACTBA

QJICKTPOHHBIC

K JIEKTPOHY. DIEKTPOOTPULIATENBHOCTb.

[lepnommueckut 3axkoH u  Ilepuogmueckas

I W

MenpaeneeBa. CBsi3p NMEPUOJUYECKOTO 3aKOHA H

CHCTCMa XUMHUYCCKHUX OJICMCHTOB

[Tepuoauueckoii CUCTEMBI XUMHYECKUX
anemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOU
TEOpUEH CTPOCHUS aTOMOB 3aKOHOMEPHOCTH
U3MEHEHHSI CBOWCTB XHMHUYECKHX 3JIEMEHTOB
u 00pa3yeMbIX HMH TIPOCTBHIX U  CJOXKHBIX
BEILIECTB [0 TpyNnamM W MEpHOJIaM. 3HAUYCHHE
nepuoauueckoro 3akoHa /[. . Meneneena.
JdemoHcTpauus
TaOJIHUL] cucremMa

Bungsl «Ilepuonnueckas

XUMHUYECKUX dJIeMeHTOB [[. 1. MenaeneeBay

https://m.eds00.ru/16957c01

O00011IEHNE U CUCTEMATHU3ALUAS IO TEME.
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Pabota ¢ Tecramu B hopmate EI'D

YPOK KOHTPOJIS 3HAHUU MaTepUaIa TEMbI 1P
Pa6ota ¢ Tecramu B popmate EI'D
44 Tema 2. CTtpoeHue BemecTBa. MHOrooopa3ue BeuiecTs 10 4
CrpoeHue BeriecTBa. XumMuueckas cBs3b. Buawrl |nttps://m.edsoo.ru/5a8072af 1
XUMHUYECKOM CBsI3M (KOBaJCHTHAs HEMOJSpHAs U
MOJISIpHAS, MOHHA, MeTaJuInuecKas).
MexaHu3Mbl oOpa3oBaHuUs KOBQJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBIM U JOHOPHO-
aKIETITOPHBIN). Bonoponnas CBS3b.
BaneHTHOCTS.
DHeprus 151 JUTMHA CBSI3H. [TonsapHOCT®, 1
HaMpaBJICHHOCTh W  HACHIIIAEMOCTh KOBAJICHTHOM
ces3u. Kparaeie cBsa3u.  BomgopoaHas — CBs3b.
MexxMONEKYIIApHBIE B3aUMOJCHUCTBUS
BaneHTHOCTP ¥ BaJICHTHBIE BO3MOXHOCTH aTOMOB. 1

I'ubpunmnzanus ATOMHBIX opOHTaAIEH. CBs13b

AJIIEKTPOHHOU MOJIEKYJI C Ux

CTPYKTYPBbI
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reOMETPUYECKUM CTPOCHUEM (Ha MpuMepe
COEMHEHUI AJIEMEHTOB BTOPOTO MIEPUOIA).
https://m.edsoo.ru/3d2ca093

DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHHUS.

Honbpl: kaTMOHBI W  aHHOHBL.  BemiecTtBa

MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

3aKOH MOCTOSHCTBAa COCTaBa BEIECTBA. 1HIIBI

KPUCTaJUIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

JlemoHCcTpanus

Moenu KpUCTaIINYECKUX PEMIETOK
[IpencraBnenus 0 KOMIIICKCHBIX COCIMHEHUSIX.
CocraB KOMIIJICKCHOT'O HOHa: KOMILJICKCO-

O6pa3OBaTCJ'IB, JIUTraHAbI. KoopanHammoHHOe YHCIIO.

Homenknarypa KOMIUIEKCHBIX COEJIMHEHUIA.

3HaueHWe KOMIUIEKCHBIX coenuHeHni. lloHsTue

0 KOOPJAWHAIIMOHHOW XUMUMU.

[TonssTHE 0 MUCTIEpCHBIX cucTeMax. ICTUHHBIE U

KOJUIOWJHBIE  pacTBOpbl.  MaccoBas  JoJis

BEIIIECTBA B pPacTBOPE.

https://m.edsoo.ru/da2c70e4
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CnocoObl  BBIpOKEHHS KOHIIEHTpAIlMd  PAaCTBOPOB: 1
MaccoBas JI0Ji1 BEIECTBA B PacTBOPE, MOJIIpHAs
KOHIICHTpAITHSI.
Haceimennsie Y HEHACBHIIIICHHBIC pPacTBOPBHI, 1
pacTBOpUMOCTh. KprcTamioruaparsl.
Bbruuciaenust
C UCMIOJB30BAaHUEM  TIOHATHUM  «MmaccoBast  JOJIs
PacTBOPEHHOTO BEILIECTBAY, «MOJISIpHAast
KOHIIEHTPAITUS
1| Knaccuduxanuss HEOPraHUYECKHX COCTUHEHUH. 1
HoMeHknaTypa ~ HEOpraHMYeCKHMX  BEIECTB.
['eHeTnyeckas CBSI3b HEOPTAHUYECKUX BEIIECTB,
MIPUHAICKAIINX K Pa3IMIHBIM Klaccam
(5+1)u Tema 3. XuMu4yeckue peakiuu (17 +1)u
Bbruunciaenus 1P
— Macchl BemecTBa WM 00bEMa Ta30B 1O
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM

00bEMY OTHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEILIECTB;
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— MAaCCOBOM JIOM ¥ MOJISIPHOM  KOHIICHTPAILIUH

BCIICCTBA B paCTBOPC

Bourunciienust
— Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA
peakuuu, €clidi OJHO U3 BEIIECTB JaHO B BHJE
pacTBopa  C ONPEAENEHHOW  MacCOBOM  JIOJEH

paCTBOpéHHOF O BCIIICCTBA

XuMHUeCcKas peaxknus. Knaccuduxanus
XAMUYECKUX PEAKUMM B HEOPraHWYECKOU W
OPraHMYEeCKON XUMUU. 3aKOH COXPaHEHHS MaCChl
BEIIECTB; 3aKOH COXPAaHEHUS U NPEBPALICHUS

9HCPI'vU IMpU XUMHUYCCKUX PCAKIUAX.

https://m.edsoo.ru/6335cdd?2

TennoBble ¢ ekt XUMUYECKUX  PEAKLUU.

TepMOXIfIMI/I‘-IeCKI/Ie YpaBHCHUA.

https://m.edsoo.ru/d1db86da

Boruunciaenus

— TerioBoro 3¢ dexra peaxuu
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CKOpOCTB PCaAKINU, ec 3aBUCHUMOCTD oT

paznuuHbiX (akTopoB. OOpaTuMble peaKIUH.
XuMuueckoe paBHOBecue. DaKTOPbI, BIHSIOIINE
Ha  COCTOSHHE  XHMHUYECKOTO  PaBHOBECHS.
[Tpuuanmn Jle [latense.

IIpakTnueckasi pabora
Ne 1. BnwumsHue pasznauuyHblXx (PaAKTOpOB Ha

CKOPOCTb XUMHYECKOM pCaKnuu.

['omorennsie u rereporeHHele peakuuu. Karamus
Y KaTaJIu3aTophl.
Koncranta xumuuyeckoro pasHoBecus. DaxTopsl,

BIIMAIOLIME HA IOJIOKEHUE XUMHUYECKOTO PaBHOBECHS:

TEMIIEpATypa, AABICHUE WU KOHLIEHTPALMU BEIIECTB,

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

Ne 2. Bausitnue paznuuHbiX (aKTOPOB HA TOJIOKEHUE

XUMHUYCCKOI'0O paBHOBECHS.

DnekTponuTrueckas auccoruanus. CHbHbIE U
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ci1abble 3JEKTPOIUTHL. Peakiuy noHHOTO
oOMeHa.
JlaGopaTopHasi pabora

— MPOBEACHHUE PEAKLINI HOHHOTO 0OMEHa

BeimonneHue ynpamHeHm?I nmo TtemaMm: CuibHBIC
U cl1a0bIe QJICKTPOJIUTEI. CreneHb Jucconuanmnu.

Peakuuu noHHOTO oOMeHa.

Pewrenue 3anay no reme: XuMUYECKOE paBHOBECHE

CunbHble u cnabble 3nekTponutsl.  Cpena
BOJHBIX pacTBOpOB BEILIECTB: KHCIas,
HEWUTpaJbHasl, IEJITOYHAS.

Ilouatue o BomopoaHoM mokazareine (pH)

pacTBOpa. I'vaposus OPraHUYECKUX u

HCOPraHM4YCCKHNX BCIIICCTB.

JlaGopaTopHas pabora
— ONpelleNIEHuEe Cpebl PacTBOPOB BEIIECTB C

MMOMOIIbIO YHUBCPCAJIBbHOT'O UHAUKATOPA.

Honnoe mpowusBeneHue Bojabl. (Cpena  BOJHBIX
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PaCcTBOPOB: KHCJIOTHAsA, HGfITpaHBHaH, mcJIO4YHad.

Bonopoansiii mokaszarens (PH) pactsopa.

IMaaponus coneil. 1
1| OKHuCANTENHEHO-BOCCTAHOBUTENBHBIE PEAKIIHH. 1
JdeMoHcTpauus
PaznoxeHne mnepokcuaa BoJOpOAa B MPUCYT-
CTBUM Katanm3aropa. lloHsiTHe 00 3JEeKTpoau3e
pacIUIaBOB M _PacTBOPOB coJieid. IIpuMeHeHue
AJIEKTPOJIU3A.
OKHuCIUTETbHO-BOCCTAHOBUTEIBHBIC peaKIuu. 1
Crenenb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
ITpornecchl OKUCJICHUS 1 BOCCTAHOBJICHMSI.
Baxxneiinme OKHCIWTEIN W BOCCTAHOBUTEIN. MeTon
AJIEKTPOHHOTO OanaHca
DJIEKTPOJIU3 PaCTBOPOB M PACIIIIABOB BEILIECTB. 1
1P | Kortponbras padota 1 (1momyrosue) Kontponbnas padora 1 (TecT B popmare EI'D) 1
Pa3nen 2. Heoprannueckast xumus (164\514)
(8+1)u Tema 4. Hemera/Liibl 29 4
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Boruuciaenus

— Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) MPOIYKTa

peakuuu, €CIM OJHO U3 BEIIECTB JaHO B BHJE
pacTBopa  C ONMPENCIEHHOM  MAacCOBOM  JOJIEH
PacTBOPEHHOTO BEILLIECTBA

Boruuciaenus

— J0JIK BbIXOJIa ITPOAYKTA PCAKIUN OT TCOPCTUUCCKHU

BO3MOKHOI'O

Hemetansl. Ilonoxenue HEMETAJLIOB B

ITeproanueckoit CHUCTEME XUMHYECKHX
snemeHToB J[. M. MengeneeBa m OCOOCHHOCTH
CTPOCHHSI aTOMOB.

JdemoHcTpauuu

1. OOpa3ipbl HEMETAILIOB.

https://m.edsoo.ru/8ca2dcad

Bomopon. Ilomydyenue, ¢usmdeckne u XUMHUYECKUC
CBOMCTBA (peakuuu C MeTaylaMd U HEMeTallJlaMu,
BOCCTaHOBUTEILHbIC

cBoiicTBa). https://m.edsoo.ru/0aa8f613

JlabopaTopHbIe ONbITHI
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1. KauecTBeHHBIE PCAKIUH Ha HCOPIraHNYCCKUC NOHBI

¥ KaTHOH BOJIOPO/I.

I'mppunael. TOMIMBHBIE SIEMEHTBI.

du3nyeCcKre CBOMCTBA HEMETAIUIOB. AJUTOTPONIUA
HEMETAUIOB (HA TMpUMEpe KHCIOpOaa, CEPBI,

docdopa u yrirepoaa). https://m.edsoo.ru/ef92c91c

Kucnopon u 030H. Yraepon, HaxoxkA€HUE B IPUPOJIE,

AJIOTPOITHBIC MOIII/I(bHKaIII/II/I. AKTHBHDOB&HHBIﬁ

VIoJib, aicoporms. Dvyiiepersl, rpadeH, yriiepoaHbie

HAHOTPYOKM.

JleMoHCcTpaLuK
2. T'openue cepsl, hocdopa, xene3a, MarHus
B KHCIJIOPOJIE.
JlabGopaTopHbIe ONBITHI.

2. Ilonyyenue u coOupaHue ra3os.

XUMHUYECKUE CBOUCTBA BAXKHEUIINX HEMETAJJIOB

rajJoreHoB M UX  COEJUWHEHHM  (OKCHOB,

KHCJIOPOACOACPKAIIIUX KHCJIOT, BOOOPOOHBIX
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coenuHeHnil). IIpuMeHeHHWe TajlOreHOB W UX

coenuHenui. https://m.edsoo.ru/4e223795
["anorenoBo10pOABI. Baxuertiue KUCIIOPOJI-
coAepkKallue COCIUHEHUS TaJIOTCHOB.
https://m.edsoo.ru/6b3255e6
JlabopaTopHbie Y TIPOMBIIILJICHHBIE cr1ocoObI

IMOJIYUYCHM: I'aJIOTCHOB. HpI/IMeHeHI/IC TaJIOICHOB U HUX

COEIMHEHUN.

XUMHYECKUE CBOMCTBA BAXKHEUIINX HEMETAIIOB.

Cepa u eé¢ coemuneHus. (Okcuibl, KHUCIOPOA-

COJICpIKaIlINe KHCJIOTHI, BOJIOPO/IHBIE
coenuHenus). I[lpumenenue ceppl u €€
COEIUHEHUM.

https://m.edsoo.ru/46afael6

Cepa. HaxoxeHue B MpUpoje, CrocoObl MOJyYeHUs,
dbu3ndYecKkre U XUMHUYeCcKue cBoicTBa. CepoBOJIOPO/I,
cynbuabl. Okcun cepol (IV), okcua cepor (VI).
CepHuctass W cepHas KHUCIOTBI H WX  COJIH.
Oco0OeHHOCTH CBOMCTB CepHOM KUCIOTHL. [[pumenenue

Cepbl U €€ COCITMHEHNM.
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JlabopaTopHble U NPOMBILIUICHHBIE  CIOCOOBI

MOJIyYEHHUsT KHUcIopoaa. PU3NUECKHe U XUMHUYECKHUE
CBOWMCTBa  KHCIIOpOAA

n o30Ha.  lIpumenenue

KHCIIOpoaa v 030Ha. OKCUIBI U IEPOKCH/IBL.

XUMHUYECKUE CBOMCTBA BaAKHEUIIINX HEMETAJJIOB.

https://m.edsoo.ru/badd2255

Azota u ero coemuHenus.  (Oxkcumpl,

KHUCJIOPOJACOJIEpKAIUE KHUCIOThI, BOJOPOHBIE

coenuHeHus). IlpumeHeHwe azora ©W  €ro

COCTMHEHU.
A3oT1. HaxosxieHue B mpupo/ie, crnocoObl MOTyYeHuUs,
bu3nYecKue W XMMHUYECKHe CBOMCTBA. AMMHAK,
HUTPUJIBIL.
Oxcuapl a3ota. A30THCTass M a30THAsA KUCJIOTHI U UX
coiii. OcOOEHHOCTH CBOMCTB a30THOM KHCJIOTEHI.
[IpumeHeHue as3oTa U e€ro COeAUMHEHH. A3OTHBIC
yI00peHusI.

XUMHYECKHE CBOMCTBA BayKHEHIITNX

HeMeTauioB. Pochop U €ro  CoeqUHEHUSI.
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(Oxcuapl,  KUCIOPOACOAEpKAIIME  KUCIOTHI,
BOJIOPOJHBIE COCIMHECHHUS). [IpumeHenue

dbocdopa u ero coeTMHEHUIA.

®ochop. Haxoxnmenne B  mpupoge, CHOCOOBI
MOJIY9CHUS, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA.
®ocdunel u pochun. Oxcuasl docdopa, hochopnas

KucioTa u eé conu https://m.edsoo.ru/9a6b43ec

Meradbochopuags u  1mupodochopHas  KUCIOTHI,

dbochopucrtas wu  dochopHOBaTHCTAT  KHUCIOTEHL

[Ipumenenue docdopa U €ro COEIMHEHUH.

docdopHbie ya0OpeHus.

XHUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB
(yrmepola W KpeMHHsS])) U HUX COCIUHCHUM
(OKCHIOB, KU CIJIOPOACOIECPIKAITUX KHUCJIOT,
BOJOPOIHBIX COCIMHEHUN ). ITpumeHnenue

yIJIEPOJIa, KPDEMHUS U UX COSAUHEHUM.

OuU3nUeCKUEe U XUMMHUYECKUE CBOWCTBA  IMPOCTHIX

BEIIECTB, 00pa30BaHHbIX yriiepoaoM. OKcua yriaepoaa
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(1), oxcun yraepoaa (IV), yronpHas kuciaora u e€

COJIN. HpI/IMeHeHI/Ie IIPOCTBIX BCIICCTB,

06p3.30BaHHI>IX YIjepoaoMm, 1 €ro COCHHHGHHﬁ.

Kpemuuii. Haxoxnenue B mpuponie, CHocoObl

NOJIy4eHUs, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA.
Okcun  xkpemuus(IV), KpEMHUEBas KHUCJIOTA,
cunukatsl. [I[puMeHeHne KpEMHUS U €r0 COCUHEHUM.

CTGKHO, CTO IMOJYUYCHHC, BUAbI CTCKIIA.

1P

Boruuciaenust
— Macchl BellecTBa WM 00BEéMA Ta3oB 110
W3BECTHOMY KOJIMYECTBY BENIECTBA, MAacce€ WIIA
00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUHU
BCIILIECTB;

Macchl (00BEMA, KOJIWYECTBA BEIIECTBA)
MPOIYKTOB PEaKIUU, €CIH OJHO W3 BEIIECTB

HMCCT ITPUMCCH

IpakTnueckne padoTbl

Ne 3. Pemenne skcniepruMEHTANIBHBIX 3a/lad MO TEMe
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«l astore”bn.

IIpakTnyeckue padorTbl 1
Ne 4. Pemenue skcrepyUMEHTaIbHBIX 3a/1a4 110 TEME
«Cepa u €€ coeTMHEHUS».
1 IIpakTH4yeckue padoThI 1
Ne 2. Pemenne sKcriepuMEHTAIBHBIX 3a7a9 110
teMe «Hemeramib
IIpakTnyeckue padorTsbl 1
Ne 6. Pemienne skcriepiMEHTAIbHBIX 3a7ad MO TeMe
«A30T, pochop 1 UX coOeTUHEHUS.
KonTpoJannasi padora 2
O6o0mienne ¥ cucTeMaru3auudsd 1[0 TeMe 1
«Hemeramne». Pemenue 3agau B opmate EI'D
84 Tema 5. MeTainbl (21+3)u
1| Merams. [Monoxenue METaJIOB B |https://m.edsoo.ru/51dac9d3 1
[lepunonnueckoi cucreMe XUMHUYECKUX

snemeHTtoB JI. M. MenneneeBa. OcoOeHHOCTH

CTPOCHHSI

ANIEKTPOHHBIX  000JI0YEK

aTOMOB
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MCTaJIJIOB.

JleMoHCTpaL U1

— 00pas3Iel METAIOB

OO6miass  XapakTepucThka MeTauioB  [A-rpyrimbl
[leppoanyeckol CUCTEMBI XUMHYECKHX DJIEMEHTOB.
Harpwnii U KaJIAU: IOJIyYEHHUE, busznueckue
M XHUMHUYECKUE CBOWCTBA, IPUMEHEHHUE IMPOCTHIX

BEIIECTB u 150,4 COEJIMHEHUN.

https://m.edsoo.ru/e12c26b3

JdemoHCcTpauuu
- BSaHMOHCﬁCTBHC IISJIOYHbBIX U IIECJITOYHO3CEMCEIIbHBIX
METAUIOB € BOAOW  (BO3MOXKHO  HCIOJIb30BaHHE

BUJICOMATEPHAIIOB)

O6mast  xapakrepuctuka wmetawioB [[A-rpynmsl
[leproanyecko CUCTEMBI XMMHUYECKUX JJIEMEHTOB.
Marauii ¥ Kanpluil:  moslyuyeHue,  (u3HuecKue
U XHUMHUYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX
BEIIECTB M UX coeauHeHud. JKECTKOCThL  BOJIBI

U CTIOCOOBI €€ yCTpaHEHHUS.
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XHUMHUYECKHE CBOMCTBA BakHeHmux Metayntos |https://m.edsoo.ru/7c3e49c0 1

(HaTpuil, Kanui, KajablMid, MarHui, aJrOMUHHM,

IUHK, XpOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

JlabopaTopHbIe ONBITHI

— KaueCTBEHHBIE PEaKIIMU Ha aHUOHBI U KATUOH

aMMOHMSI,

— B3aUMOJICUCTBUE THUIAPOKCHAA ATIOMUHUS C

pacTBOpaMH KUCJIOT U LIEJIOYEH;

— KAUeCTBECHHbIC pEaKIMM Ha  KATHUOHBI

METaJIJIOB
AMIOMHUHMI: TIOJTydeHHEe, (PU3NYECKUEe U XUMUYECKUE 1
CBOMCTBa, NMPUMEHEHUE IPOCTOrO0 BEHIECTBA M €TO0
COCIUHCHUH. AmdoTepHbIC CBOMCTBA  OKCHJaA
U TUAPOKCHUAA  ATIOMUHMS,  THJIPOKCOKOMIUIEKCHI
AJTFOMHUHMUS.
O00011eHne ¥ cucTeMaTH3anms 1o Teme «MeTauibl 1P
rJIaBHOM nmoArpymnmns». Tect B popmare EI'D

O6mme  ¢u3myecKkue  CBOWCTBA  METAJLIOB. 1
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CmiaBel  METAUIOB. JEKTPOXMMHUYECKUU  Psif
HaIpPsHKCHUN METaJlIoB.
JdeMoHcTpanun
— KOJUIEKIHS « MeTaibl ¥ CIUIaBbD).
— B3aUMOJICUCTBHUE MU C A30THOM KHCIIOTOU

Pa3IMYHON KOHIIEHTPalUn

OO6miass  XapakTepUCTHKA  METaUIOB  IMOOOYHBIX
noarpynn  (b-rpynn)  Ilepuoamyeckoit  cuCTEeMbI
XAMHUYECKUX DJIEMEHTOB. PU3UYECKUE U XUMHUYECKHUE
CBOMCTBa Xpoma U ero coeauHeHuil. OKCHUIBI
u ruapokcuasl xpoma (II), xpoma (III) u xpoma (VI).
XpomaTel W IMXPOMAThl, HUX  OKHCIIUTEIIbHBIC

cBoiictBa. IlomydyeHue U  mHpUMEHEHHE  XpoMma.
https://m.eds00.ru/610d7431

Pu3nyecKkre U XMMAYECKUE CBOMCTBA MapraHlla v €ro
coeauHeHuil. Baxxneitmue coenunenus: mapranua (I11),
mapranna (IV), mapranna (VI) u mapranua (VII).

[lepmanraHaT Kaius, €ro OKUCIUTEIbHBIE CBOMCTRBA.

OOume  crmocoObl  MOMYYEHHsS  METaJUIoB.
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Meramnyprus

PacnipocTpaHEeHHE XMMHUYECKMX 3JIEMEHTOB-METAJIJIOB

B 3eMHOU Kope. PU3HNUecKrue U XUMHUYECKAE CBOMCTBA

kKenmeza M ero coeauHeHud. OKCHIBI, THIAPOKCHIBI
ucomn kemeza (I1) wmokeneza (I11). Ilomyuenue

1 IPUMCHCHUC JKCJIC3a U €TI0 CILJIAaBOB.

Menp: mnomydeHue, ¢GU3HUECKHE W XUMHYECKUE
CBOWCTBa, MPHUMEHEHUE IPOCTOrO0 BEHIECTBA M €TO0
COCTUHEHU.

[uak: mnonydyeHue, QU3HUECKHE ¢ XUMHYCCKHE
CBOMCTBa, MPUMEHEHUE MPOCTOr0 BEIIECTBA U €ro
coequHeHui.  AmdoTrepHbie CBOMCTBA  OKCHA

U THAPOKCHUIA UHKA, THIAPOKCOKOMIIJICKCHI IIMHKA.

Koppo3us wmetamoB. CriocoObl  3allUTHI  OT

kopposun. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.
Boruuciaenus

— pacy€Thl MacChl BEIIECTBA UM 00BEMA Ta30B
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II0 U3BECTHOMY KOJINYECTBY BELIECTBA, Macce
W11 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEaKLIUU
BEIIECTB; pacY€Thl MacChl (00bEMa, KOJIMYEeCTBa
BELIECTBA) MIPOJYKTOB PEAKILIUU, €CIIU OJHO U3
BEILIECTB UMEET IPUMECH;

— pacuéThl Macchl (00bEMa, KOJTMYECTBA
BEILECTBA) IIPOYKTA PEAKLIUHU, ECIIH OJHO U3
BEIIECTB JAHO B BUJIE PACTBOPA C ONPEAECIEHHON

MacCOBOU J0JIeH paCTBOpéHHOFO BCIICCTBA

IIpakTnueckue padoTbl
Ne 7. Pemienuie >kcrepuMEHTANbHBIX 3a/1ad MO TEMe

«MeTamibl TOOOYHBIX MOATPYIIID.

O06o0menue u cucrtematuzanus mno teme: «Ooime
cBoiictBa MeTauioB. OOmMe cmocoObl TOMy4YeHUs

MeTaiioBy». Pabora ¢ Tecramu B popmate EI'D

IIpakTnueckune padorTsl
Ne 3. Penienrie skciepruMeHTaNbHBIX 33]1a4 110

TeMe «MeTauiely.
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O0001IeHe U cUCTEMATH3AIU 0 TeMe «MeTalbl

noOouHoi moarpynmns». Tect B popmare EI'D

O00011eHrEe U cucTeMaTu3anusa o TeMe « MeTaibDy. 1
TecrupoBanue\Pemrenue 3a1a4 B popmare EI'D
1 | 'eneTuyeckas CBs3b BEIIECTB 1
Brinonnenue ymnpaxHeHuil mo teme «l'eHeTruueckas 1
CBSI3b KJIACCOB HEOPTAHUYECKUX COETUHECHUI
TecrupoBanue\Peenue 3amau B popmare EI'D
O6o6mienne ¥ cucTemMaruzalusi 10 TeMe 1
«Hemetamnel. Metamibey. Tect B popmare EI'D
1 | KonTposbHas pabota 2 1o teme | KontponpHas pabora 3 mo teme «Heopranmdeckas 1
«Heoprannueckas XUMus» XUMUSD
AHanu3 KOHTPOJBbHOI pabOTHI. 1P
AHanu3 KOHTPOJIBHOM pabOTHI. 1P
Paznen 3. Xumus u ku3Hb (449\8 9)
(4+1)u . Tema 6. Xumusi v ;KU3Hb Tema 6. MeTobl NO3HAHUS B XUMMH. (10+5)u
XuMHUS U )KU3Hb
1|{Ponp xmMum B 0O0ECHEUCHHH DSKOJOTHYSCKOM, 1
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3HCpF€TH‘ICCKOﬁ 141 I'II/IIHGBOﬁ 6630HaCHOCTH,
Pa3BUTHH MCIWUIHNHLI. IlonsiTue o HAaY4YHBbIX
METOOdax IIO3HaHUA BCIICCTB H XHUMHYCCKUX

peaKkuum.

XUMHUsl TUIIKA: OCHOBHBIE KOMIIOHEHTHI, IHIIEBBIC
nobaBku. Poib xumuM B 00ecriedeHMHM MUIIEBOU
oe3zonacHoctH. KocMernueckne u mnapdromMepHble
cpeactBa. beitoBas xumus. [lpaBuna OGe3zomacHOro
UCIIOJIb30BaHUS CpEICTB OBITOBOI XUMHH

B IIOBCETHEBHOM KU3HU.

XuMus B CTPOUTENIBCTBE. BaxkHeNIIe CTpOUTENBHBIE
MaTepuanbl  (LIEMEHT, OETOH). XHAMHUYECKOE

3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl U €ro MOCIEICTBHUA.

[IpencraBnenust 06 OOUIMX HayYHBIX TPUHIIMITAX
MPOMBIIILIIEHHOTO MOJTy4EHUs BaXHEHIIINX

BCIICCTB.

HaqubIe IIPUHIOMWIIBI  OpraHru3alvi XHUMHYCCKOI'O

npou3BojicTBa. [IpoMBITIUIEHHBIE CITOCOOBI TTOTYYCHUS
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BOKHEUIINX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA
aMMHaKa, CEpHOM KHCJIOTHI, METaHOJIa).
[IpomblllIeHHBIE  CHOCOOBI  TOJYYEHHS] METAJJIOB

u crutaBos. https://m.edsoo.ru/2e45a44f

IIpoOiemMa 11epepabOTKA  OTXOJOB M IMOOOYHBIX

IIPOAYKTOB. Ponp XUMHUHN B oOecrneyeHun

AHEpreTuyecKkor 0e30nacHoCTH. [IpUHIUIBI «3eNEHON

XUMHUIND).

YenoBek B MHUpE BEHNIECTB M MaTEPHANIOB:
BAKHENIIINE CTPOUTENBHBIE MaTepualbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPaCKH, CTEKIIO,
KEpaMHUKa, MAaTepUANIbl  JUIA  DJIEKTPOHHUKH,
HAaHOMATEPHUAJIbI, OPraHUYECKUE U MUHEPAIbHbBIC

yI00peHHUS.

CoBpeMEHHbIE  KOHCTPYKIIMOHHbIE MaTepUaIbI,
KpacKH, CTEKJIO, KepaMuKa.

MaTCDI/IaJ'IBI A1 3JICKTPOHUKH. HanotexHonoruu

XuMHUAd B CEIICKOM  XO3siicTBe.  OpraHudeckue
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Y MUHEpPAJIbHBIE YI0OPEHHUS.

1| Xumus u  370pOBbE  4YeJOBEKa: MpaBuiia 1
UCIIOJIb30BAHUSL  JICKAPCTBEHHBIX MPENApPaTOB;
IIpaBUJIa 0e30macHoOro HCITOJIb30BaHUS
npenaparoB OBITOBOM XWMHHM B IOBCEAHEBHOU

KU3HU

[MonroroBka k k\p B popmare EI'D (wacts 1) 1P

[MonroroBka k k\p B popmate EI'D (dacts 2) 1P

1P | UtoroBas koHTpoJIbHAS paboTa Urorosast koHTpoJibHas pabota B hopmare EI'D 1P

Urorosast kouTposibHas padora B hopmate EI'D 1P

AHanu3 UTOroBO KOHTPOJILHON pabOThI 1P

1 g B Hexem10, Beero 35 u,

U3 HUX 3 4 — pe3epBHOE Bpemsi

3 4 B Heaea1o, Bcero 105 g,
u3 Hux 10 u

— pe3epBHOE BpeMsi

YpoBeHb 00yueHus

[IpakTuueckue paboThI

KouTpoibHble paboTbl

bazoBbiii

3

3

YrnyGneHHbIN

8
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