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MoaenbHasi CHHXPOHM3MPOBAHHAS padoyasi mporpamMma
0a30BOT0 M yIrJay0JEéHHOTO M3yYeHUs NMpeaMeTa « XUMUD)

(10-11 kmaccnr)

HOACHUTEJBHASA 3AIIMCKA

MojenbHasi CHHXpOHU3UPOBaHHAs padoyas mporpamMma 6a30BOro U YriryOJIEHHOTO
uzydyeHus npeamera «Xumus» B 10-11 kmaccax pazpabotana Ha ocHOBe Paboumx
porpaMMm cpeaHero oOmiero oOpa3oBaHusi 1Mo XuMuu (0a30BbI  ypOBEHBD,
yrayOnEHHbIN YPOBEHB), OJOOPEHHBIX pelIeHHeM (eaepalbHOro  yueOHO-
METOJUYECKOr0 O0BEIMHEHHS 10 001IeMy oOpa3zoBaHuto oT 29.02.2022r., IpOTOKOJI
7/22, cocraBiaeHHBIX Ha ocHOBe DemepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O0 o6OpazoBanun B Poccuiickoit ®enepauun», TpeboBaHuil K pe3yibTaTaM
OCBOEHHS OCHOBHOM 00pa30oBaTeIbHOW MpOrpamMMbl CpeAHEro 00111ero oopa3oBaHus,
MPEACTABICHHBIX B DeiepaibHOM TOCYJIapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTe
cpeanero odmiero oopaszoBanus, (YTBEpKIAEH NMpUKa3oM MUHUCTEPCTBA 00pa30BaHus
n Hayku Poccuiickoit @eneparuu ot 17 mag 2012 r. Ne 413, ¢ uzmeHnenusimu ot 12
aBrycra 2022 r.), ¢ yuérom «KoHienuuu mnpemnojaBaHus y4eOHOro mpeaMera
«Xumusi» B oOpa3oBaTelbHBIX  opraHuzauusx Poccuiickoii ~ @exepauuu,
peaNnu3yroNMX OCHOBHBIE 00Ie00pa3oBaTebHBIC MPOTPaMMbD»  (YTBEpIKICHA
Pemennem Komnernu Munnpocsemenus: Poccun, npotokos ot 03.12.2019r. Ne T1K-
4B8H) u ¢enepanpbHOl paboueld mporpamMmbl BocnuTaHus. OCHOBY MOJIXOJOB K
pa3paboTKe MOJIETLHOW CHHXPOHH3WPOBAHHOW pabouell mporpamMmbl 0a30BOTO U
yrayOonéHHoro usyuyeHus npeamera «Xumus» B 10-11 kiaccax, K OnpeaesieHUro
oOmelt crpaternn OOydeHHs, BOCIUTAHUS U Pa3BUTHS OOYUYaIOMIUXCS CPEJCTBAMU
y4eOHOTO TpeaMera «XUMHs» Ha 0a30BOM YPOBHE COCTAaBWIM KOHIIENTYalbHBIC
nosnoxxkeaust PI'OC COO o B3aUMOOOYCIIOBICHHOCTH 1IeJIel, COJIepKaHusl,

pe3ynbTaTOB O00y4YeHUs W TpeOOBAaHWN K YPOBHIO TIOATOTOBKH BBITYCKHUKOB.
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W3ydyenne  mpeamera,  peanusyeMoe B yCIOBHUSX AU epeHInpoBaHHOTO,
npoduiIbHOTO  OOy4YeHMs, TpH3BaHO  OOECNeuuTh  OO0IIE00pPa30BATEIbHYIO
1 OOIIEKYIBTYPHYIO TIOATOTOBKY BBIMMYCKHUKOB IITKOJBI, HEOOXOIUMYIO IS
aJanTanyuu UX K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KH3HU B COIIMYME, a TakKe IS
NpOAODKeHUsT  OOyYeHHs B CPEIHUX  CICUUAIBHBIX W BBICHIMX  Y4eOHBIX

opraHu3anusax, B KOTOPBIX XUMUS ABJIIACTCA OI[HOI71 N3 IPUOPUTCTHBIX JUCIHILIINH.

B CcoOTBeTCTBHMM C MaHHBIMHU TIOJOKCHHUSMH MOJIEIbHAS CHHXPOHU3HPOBAHHAS
pabouyas mporpamma CcpeaHero oOmiero oOpa3oBaHUA (6a30BBIl  YPOBEHbD):
yCTaHABJIMBAET  00s3aTeNbHOE  (MHBApUAHTHOE)  MPEIAMETHOE  COJEpKaHHe,
ompenensieT KOJUYCCTBEHHBIC W KAYCCTBEHHBIC €r0 XapaKTEPUCTUKH Ha KaXIOM
dTame W3y4YeHUs TMpeaMera, MpeAyCMaTpUBAEeT NPUHIMIBI CTPYKTYpPUPOBAHUSA
coJiep KaHUs M PACTIPEICTICHHS €0 10 KjlaccaM, OCHOBHBIM pa3jieiaM B TeMaM Kypca;
na€T TPUMEPHOE paclpeesicHne Y4YeOHBIX YacoB IO TEMAaTHYECKHM pasjeiam,
PEKOMEHIyeT TPUMEPHYIO TIOCIIEOBATEIPHOCTh U3YUYCHHS OT/ACIBHBIX TEM Kypca C
y96TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO
mpoIiecca, BO3pPAaCTHBIX  ocoOeHHocTed  ywammxcs 10-11  kmaccoB;  maér
METOJAMYECKYI0 HWHTEpPHpETAlMI0 IeJied M3yuyeHHus TpeaMera Ha  YpPOBHE:
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeAaHero oOlmero o0pa3oBaHuUs,
coJiepKaTeIbHONW XapaKTePUCTUKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHONM MPOrpaMMbl CpeAHEero oOmiero oOpa3oBaHUs (JIUYHOCTHBIX,
METaIpPEAMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATCIHLHOM
JESTETPHOCTH YUEHUKA 10 OCBOEHUIO cojepkanus npenmera. [Io Bcem Ha3BaHHBIM
MO3UIMSIM B TMporpamMme COOJI0JieHa MPEeeMCTBEHHOCTh ¢ Paboueil mporpammoit
OCHOBHOTO 0011ero o0pa3oBanus Mo xuMuu (st 8—9 ki1accoB 00pa30BaTENIbHBIX

opraHu3ainii, 6a30BbIil YPOBEHB).



MopenbHass  CHHXpOHU3UpOBaHHas  pabodasi  mporpaMma  HMMEET  IIelib
CUHXPOHU3HUPOBATh COJEP)KaHME Y4YeOHOro mpeaMeTa Jisi H3yYeHHs] IpelMeTa
«Xumus» B 10-11 kmaccax B paMKax MyJIbTUITPOQPMIHBHOTO YI€OHOTO TJIaHa.

Hemu u 3amaun ydeOHOro mnpeaMera «XUMHS» B COOTBETCTBYIOLIEM pasielie
IPOrpaMMBbl MIPEACTABICHBI COBMECTHO, KaK Jisi 0a30BOT0, mak u O0Jisi yeayOiéHHO20
yposueii-.

B paznene Ilnanupyembie pe3yibTaThl OCBOSHHSA YYEOHOro mpeaMera «XUMUSD)
CUHXPOHM3AIIMS MPEICTaBICHA B BUJIE JIOMOJIHEHUSI K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpenMeTHbIe pe3yabTaThl, JOCTUTAEMbIe OOYYAIONIMMUCS Ha YIUIYOJIEHHOM YpOBHE
W3ydYEHHs XMMHH, BBLIEICHBI Kypcusom®.

B paznenax Copepxanue marepuana U TeMaTMyecKoe NJIaHUPOBAHUE HMEETCS

BBIIICJIGHHBIﬁ MaTcpual, I/IMCI-OHII/Iﬁ 1'[0,[["16‘[)KI/IBaHI/IG2 KaK Ha 6330BOM, TaKk W Ha

yrayOJaE€HHOM YpPOBHSX, KOTOpPBIM H3ydaeTcss B O3HAKOMHUTEIBHOM IUIaHE W HE
BKJIIOYAETCS B COCTAB MPeAMETHBIX pe3ynbTatoB ocBoeHust OOIT COO.

B pasgene TemaTudeckoe TMJIaHUPOBAHWE TPHUHIIUI CHUHXPOHHU3AIMH TPOSIBICH
CIEAYIOMIMM 00pa3oM: 4achl HEJEIBLHON HArpy3k JJjisi yriIyOJIE€HHOTO M 0a30BOrO
YPOBHEH yKa3aHbl TAKMM 00pa3oM, 4TO OjJHA TeMa (OIMH Yac B HEIENI0) eAMHA JIJIs
JIBYX YpOBHEH, a OCTaJbHBIE JBa Yaca M TEMbl HEIEITbHOM HArpy3Ku JUIs
yrayOn€HHOTO YPOBHS yKa3aHbl B CTPOKAX HIDKE M TOJBKO JIJIS ATOTO ypoBHA. YacTh
PE3EPBHBIX YaCOB IMO3BOJIMJIA BCTPOUTH HEOOXOJUMOE KOJMYECTBO YacOB B TEMax
W3YYCHUS, a TAKKE OPTaHW30BaTh U TEMAaTHYECKOE MIOBTOPCHHE KaK Ha 0a30BOM, TakK
Y Ha yIUIyOJIEHHOM YPOBHSX, M HTOTOBOE TIOBTOpeHHUe; B rpadax «KommuecTBo yacos

YKa3aHbl TAK)KE T€ Yachl, KOTOPBIC B3STHI U3 pe3epBa (yKa3zaH CUMBOI «Py»).

'Kypcusom B TekcTe nporpammsl B pasgenax « Leau n 3agaum», «MpeameTHble pe3ynsTaTbl» Bblae/eHbl
3/1IEMEHTbI, KOTOPble NpeAcTaBAeHbl AN U3yYeHna Ha yraybnéHHOM ypoBHe.

2r|0,£|,‘-I(-Z‘pKl/1BaHMe nmeeT matepuan, KOTOprVI n3y4vyaeTcAa B O3HAKOMUTE/IbHOM MNJ1aHeE N He BK/Z1KOYaeTCA B

cOCTaB nNpeaMeTHbIX pe3ynbTaTtoB ocBoeHmna OOI COO.
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I[Ipu QopmupoBanuu TemaTuyeckoro TJIAHUPOBAHUA IMPEIyCMATPUBAJIOChH
pacmpenesieHue 4YacoB BHYTPU TE€M U MEXJIy TeMaMu C Ielblo 00ecredeHus
HEACNbHON Harpy3kd s OOy4arouuxcs, H3y4yaloluuX XHMHUIO Ha YriayOnéHHOM
ypoBHe. IlepepacnpeneneHne 4YacoB MeEXIy HEKOTOPBIMHU TEMaMH TMO3BOJIMIIO
COXpaHUTh TEeMaTHUYECKUN y4eOHBIM 00bEM MaTepuasa, UCIOJIb30BAHUE PE3ECPBHBIX
4acoB TaKKe OOECHeyusIo0 Hajluyue Y4eOHBIX YacoB Ha 0000IlEHHE, HTOTrOBOE
NOBTOPEHHE U KOHTPOJIb yueOHOro marepuana. Takum o0pa3oM, CHHXPOHHU3ALUs
TEMAaTUYECKOIr0 TUIAHUPOBaHUs 0a30BOr0 M yriayOJEHHOTO YPOBHEW U3yUYEHHS] XUMUU
MTOJTHOCTHIO COXpaHUiIa COACpKATEIbHBIA acIeKT mporpaMmbl KypcoB 10-11 kmaccos
JUTSE MYJIBTUITPO(HIIBHOTO Y4eOHOTO TIJIaHa.

JlanHast mporpamMma sIBJISIETCS OPUEHTUPOM JUIsl COCTABIIEHUsT paboYMX Mporpamw,
aBTOPbl KOTOPBIX MOTYT MPEMJIOKUTh CBOM IMOAXOJ K CTPYKTYPUPOBAHUIO H
MOCJICIOBATEILHOCTH HU3yYEHUs Yy4eOHOro MmaTepuana, a TakkKe CBOE BUICHHE
OTHOCUTEJIBHO BO3MOXHOCTH BBbIOOpa BapUaTUBHOM COCTABIISIIOLIEH COAEpKAHUS
npeaMeTa JIOMOJHUTENBHO K 00s13aTeIbHON (MHBAPUAHTHOM) YacTH €ro COACpKaHMs
B paMKax pe3epBHBIX 4acoB. Pe3epB yuyeOHOro BpEMEHU PEKOMEHIYeTCS IS
peaiu3allud aBTOPCKUX IMOAXOJOB K HCIIOJIb30BAHUIO PazHOOOpa3HbIX (opM

opraHu3zaiuu yaeOHOoro rmpoiiecca.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «XUMMS»

Xumuyeckoe oOpa3oBaHUE, IOJy4YaeMO€ BBIMYCKHHUKAMU CpPEAHEH IKOJIBI,
ABIISIETCS HEOTHEMJIEMOM YacThi0 MX 00pa30BaHHOCTU. OHO CIYKUT 3aBEPILAIOIIUM
ATANoOM peaju3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIFOUEBBIX
LEHHOCTEW, NPUCYIIMX IEJIOCTHOW CHUCTEME XHMHUYECKOro oOpa3oBaHuUs. OTH
LIEHHOCTH KacaroTcs MO3HAHUs 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U
oO1el KyJIbTypbl 4eJIOBEKa, a TaKKe HKOJOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3J0pPOBBIO U TMPUPOJHON cpene. Peanmusyercs xumuyeckoe oOpa3zoBaHUE
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YYAIIUXCS CPEAHEN IIKOJIBI CPEACTBAMU YUEOHOI0 NMpeaMeTa « XUMHUS», COAEPIKaHe
U TIOCTPOEHHUE KOTOPOTO OMpEACNICHbl B IporpamMme ¢ y4€ToMm creuu@uku HayKu
XUMUH, €€ 3HAUYCHHS B TO3HAHUM MPUPOJBI U B MATEPUAIILHOM KU3HHU OOLIECTBA, a
TakkKe C y4€ToM OOIIMX LeJied U TMPUHIMIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obmiero obpaszoBanusi B Poccuiickoit denepanuu.
Tak, Hampumep, npu (GOPMHUPOBAHUM COAECPKAHUSA MpeaMeTa «XUMUS» YUTEHBI
CJIETYIOIINE MOJIOKEHUS O ceqU(UKE U 3HAUEHUU HAYKH XUMUU:

XUMHSI Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK MIPAaeT 0COOyr poJib B
COBPEMEHHOW LIMBUIIM3ALMH, B CO3/IAHUH HOBOW 0a3bl MaTepuanbHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMUPOBAHHME PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, B
CO3JaHUE LEJOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
IpUPOJbl U YEJIOBEKa, KOoTopoe (opMmupyeTrcs B XMMHUHM Ha OCHOBE IOHHMMaHUs
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHPA, OCO3HAHUA B3aUMOCBI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JaCTSIMU IPUMEHEHUS.

CoBpeMeHHass XUMHSI Kak HayKa CO3MJaTelibHasi, KaK HayKa BBICOKHX
TEXHOJIOTHI HaIlpaBjeHa Ha PEIIeHHE I100aNlbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS
YEJIOBEYECTBA —  CBIPhEBOM, DSHEPre€THUYECKOM, TMHIIEBOM, AKOJOTHYECKOH
0e30macHOCTM M OXpaHbl 370pOBbA. TE€CHO B3aUMOJECHCTBYS C JpYrUMU
€CTECTBEHHBIMU HayKaMH, XUMHUsSI CTaja HEOThEMIIEMON YaCThI0 MUPOBOU KYJIBTYPBI,
HEOOXOUMBIM YCIIOBUEM YCIIEIIHOTO TPYAA U KHU3HU KaXXJA0Tr0 WieHa OOIIeCTBa.

B cootBerctBum ¢ obmumu nensmu v npuniunamu COO conaeprkaHue mpeamera
«Xumusi»  (10-11 kmaccol, 0a30Bblid  ypOBeHb H3Yy4YeHHs]) OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha OOMIEKYIBTYPHYIO MTOATOTOBKY O0OYYarOIINXCsI, HEOOXOIUMYIO
UM 171 BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIIEHIHOTO BKJIIOYEHUS B
KHU3Hb COLIUYMa, NMPOJIOJDKEHUSI 00pa30BaHuUs B PA3IMYHBIX 00JACTSIX, HE CBA3AHHBIX
HETNOCPEACTBEHHO C XUMUEM.

CocraBmsromuMu ~ TpeaMeTa  «XuMUs»  ABISAIOTCA  0a30Bble  KypChl  —

«OpF&HH‘IﬁCKaH XUMUSA» H ((O6IH8,}I N HEOpraHndcCkas XuMusa», OCHOBHBIM
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KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOI HayKH: CHCTEMa
3HAHWN TI0 HEOPTAHMYECKOW XWMHUHU (C BKJIIOYCHUEM 3HAHWN M3 OOIIeH XUMHUH) U
opraHnueckol xumuu. POpMUPOBAHHE IJAHHOM CUCTEMbl 3HAHUI TNPU U3YUYECHUU
mpeaMeTa 00ecrednBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOTO0OPAa3usl BEIIECTB
Ha OCHOBE OOIIMX TMOHSITUH, 3aKOHOB W Teopuil xumuu. CTpyKTypa coaepKaHus
KypcoB — «Opranuueckas xumus» ©u «OOm@as W HEOpPraHuyeckas XHUMHs»)
chopMupoBaHa B TporpaMMe II0 XHMHH Ha OCHOBE CHCTEMHOrO IMOJX0la K
M3Y4YCHUIO Y4yeOHOro Marepuana U OOYCJIOBJIEHAa HUCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENECIEHHBIX TEOPETUUYECKUX YPOBHAX. B Kypce
OpraHUYECKON XMMHUU BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUUYECKON TEOpUH
CTPOCHHUSI OPraHMYECKUX COCAUHEHUM, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX H
AJIEKTPOHHBIX MPEACTABICHUNA O CTpOeHUHU BemiecTB. CBeneHusi 00 HM3ydyaeMbIX B
Kypce€ BEIIECTBAX [JAlOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JO CIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COeAMHEHUN. B Kypce opraHmueckoil XMMHH IMOJTy4aroT
pa3BuTHe Cc(OOpPMUpPOBAHHBIE HA YPOBHE OCHOBHOTO o0OIIero o00pa3zoBaHus
MEepBOHAYAJIbHBIC TPEJCTABICHUS O XHMHUYECKOM CBSI3U, KJIACCHU(PUKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOM
peaKInH.

B npenmere «Xumusi» 0a30BOro ypoBHS pacCMaTpUBACTCS M3YUYCHHBIA HA YPOBHE
OCHOBHOTO 00111ero oOpa3oBaHUs TEOPETUUECKUH Marepual U (HaKTOJIOTHUYECKUE
CBEJICHUS O BEIIECTBAX U XUMHUYECKOHN peaknuu. Tak, B 4aCTHOCTH, B Kypce «Oo0mmas
Y HEOpTraHUYEeCKasi XUMHUS 00yUYaroIIMMCs TTPEI0CTaBIISAETCS BO3MOXKHOCTh OCO3HATH
3HAYCHUE TMEPUOAUYECKOr0 3aKOHA C OOIIETEOPETUYECKUMX M METOJA0JOTHUYECKHUX
MO3UIINN, TIIy0XKe TOHITh UCTOPUYECKOE M3MEHEHHE (DYHKIMA 3TOrO 3aKOHA — OT
obo0maromie 10 OOBSCHSIONIEH W MPOrHO3Upyromie. Eaunas cuctemMa 3HaHUM O
BOXKHEHIIIMX BEIIECTBAX, UX COCTABE, CTPOSHUM, CBOMCTBAX M MPUMEHEHUH, a TAKKe
0 XHUMHUYECKHX pEaKIUAX, HUX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHHS

HOIIOJIHACTCA B KypcCax 10 u 11 kmaccoB 3jIeMEHTaMU CoACpiKaHusa, NMCIOIIUMHU
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KyJIbTYpPOJIOTUUECKUA M TNPUKIAAHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT
MOHMMAHUIO B3aUMOCBSI3M XHMUU C JIPYTUMH HayKamH, PacKpbhIBalOT €€ poiib B
[O3HABATEJIbHOM W  MPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBAKEHHSI K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUHU M MPAKTUUECKHUX
MPWIOKEHUH XWMHUH, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUYMMBIX MPoOJeMax, CBSI3aHHBIX C XUMUEH, KpUTHUECKH OCMBICIINBATH
uHOpMAIllMIO W  TOPUMEHATh €€ Uid  TONOJHEHWs]  3HaHWM, pelIeHus
MHTEJJIEKTYyaJIbHBIX U KCIEPUMEHTAIbHBIX UCCIIEN0BaTENbCKUX 3aa4. CoaepxaHue
yuyeOHoro mnpenMera «XHUMHsS» JAHHOTO YPOBHS M3y4YEHUS OPUEHTHPOBAHO Ha
dbopMHupoBaHHE y OOYYaIOIIMUXCSd MHUPOBO33PEHUYECKONM OCHOBBI I TOHUMAHHUS
¢unocopckux wuaeH, TaKUX Kak: MaTepuaIbHOE €JAMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCJIOBIEHHOCTh CBOWCTB BELIECTB HX COCTAaBOM U
CTPOCHHEM, MMO3HABAEMOCTh MPUPOIHBIX SBICHHUM IMyTEM DKCIEPUMEHTA U PEIICHUS
INPOTUBOPEUUII MEXIYy HOBBIMH (akTaMuM M TEOPETHUYECKUMHU MPENNOChUIKAMHU,
OCO3HaHWE POJIM XMMHHM B PEIICHUH HKOJIOTHYECKUX MpoOJeM, a Takxke MmpoodiieM
cOepeXeHUsT IHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/aHUS HOBBIX TEXHOJOTHH U
MaTepHuaoB.

B nane peunieHus 3aad BOCHUTAHUS, Pa3BUTHS W COLMAIM3alUN O0y4YarOIINUXCS
IOPUHATBIE OPOrpaMMOl MO XUMHUM TOJAXOAbl K OINPEAEICHUI0 COJIEp)KaHUsA U
MOCTPOEHUsI MpeAMEeTa NpeaycMaTpUBalOT (POPMUPOBAHUE y  OOYYAOHIMXCA
YHUBEPCATIbHBIX YUE€OHBIX NEHCTBHUM, UMEIOMMX 0a30BO€ 3HAYCHHE JJIS Pa3IUUHbIX
BUJIOB JIEATETLHOCTH: pEIICHUs TpoOsieM, TOWUCKa, aHamm3a U 00paboTKu
uHpopmManuy, HEOOXOAMMBIX [JIsi MNPUOOPETEHUs OIbITa NPAKTUYECKOH U
HCCIIEIOBATENIbCKOM I€ATETbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHWU XUMHUHU.

XVMHsI Ha YPOBHE YIJIyOJ€HHOT0 M3YYeHHUsl 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAy4YHOro 00pa3zoBanus ywamuxcs 10-11 «maccoB. UM3yuenue
npenMera, peanu3dyeMoe B YCIOBHAX AU depeHIHpPOBAaHHOTO, MPOGUIBLHOTO

o0yueHus, MTpPU3BAHO OO0ECMEeUuTh OO0IE00Pa30BATEIBHYI0 U OOIICKYJIbTYPHYIO
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MOJATOTOBKY BBITYCKHHKOB IIIKOJIbI, HEOOXOJMMYIO JIJIsl aJanTalid HX K OBICTPO
MEHSIOIIMMCS YCIIOBUSM JKH3HU B COIMYyME, a TaKXKe JUIS MPOJOJDKEHUS OOYyICHHSI B
OopraHu3alusx MpodecCHOHATBLHOTO O00pa30BaHMsS, B KOTOPBIX XHMHUS SIBISETCS
OJIHOW W3 TMPUOPUTETHBIX JUCHMUIUIMH. B mnporpamMmMe 1Mo XUMHUM Ha3HAYCHHE
npeaMeTa «XuMHUS» TOJydaeT TOAPOOHYI0 HHTEPNPETAII0 B COOTBETCTBHU C
ocHoBomnoJyiarapoimumu - nosioxkeHusiMu - PI'OC COO o B3auMOOOYCIOBICHHOCTH
1eJiel, Co/epKaHusl, pe3yJbTaToB 00yUYeHHUs] U TpeOOBaHUN K YPOBHIO MOJTOTOBKU
BBIMYCKHUKOB. (CBUIIETEILCTBOM TOMY SIBISIOTCS CJCAYIOIIME BBIMOJIHSAECMBIC
MIPOTPAMMOM 1O XUMUM (PYHKIIHH:

MH(POPMAITMOHHO-METOANYECKAsl, pealn3alusi KOTOpoid 00eCrIeYMBAET MOTYyUYCHUE
MIPEJCTABIICHUS O 1IEJISAX, COACPKaHUU, OOIICH cTpaTeruu OOydeHHSs, BOCIIUTAHUS U
pa3BUTHS 00YyYaIOIMXCS CPEACTBAMHU IIPEAMETA, U3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

OpraHu3allMOHHO-TUIAHUPYIOIAsl, KOTOpas NpeayCMaTpUBaET OIpe/IeSICHUE:

MPUHIIUIOB CTPYKTYpPUPOBAHUST U TMOCIEI0BATCIIBHOCTH M3Y4YEHUS Y4eOHOro
MaTepuasa, KOJIMYeCTBEHHBIX M KaU€CTBEHHBIX €r0 XapaKTEePUCTHK;

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

[Tporpamma a1t yriryOa€HHOTO U3YUYECHUST XUMUU:

yCTaHaBIMBAaeT WHBAPUAHTHOE TMIPEAMETHOE COJEpKaHue, 00s3aTeIbHOe s
M3Y4YeHUS B paMKax OTACJIBHBIX MpoQuiIeH, mpeaycMaTpUBaeT paclpelneiicHue u
CTPYKTYpHUPOBAHHUE €T0 IO KJaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSM/pa3eiam
Kypca;

naéT TpUMEpPHOE pacrpejielieHne Y4eOHOro BpPEMEHH, PEKOMEHIAYEeMOTro s
M3YUYCHHUS OTMICIIbHBIX TEM;

MpeaiaracT MPUMEPHYIO MOCIIEeI0BATeILHOCTh U3YUCHHS YU4eOHOTO MaTepualia ¢

y4€TOM JIOTUKU [MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;
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NAET METOAMYECKYIO HMHTEPIPETALMIO LEJIed W 3aJady U3y4YeHus MpeaMera Ha
yYIIyOJEHHOM YpPOBHE C YY4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHETO
oOmero  oOpa3oBaHMs,  COACPNKATEIBHOM  XApAKTEPUCTUKU  IUIAHUPYEMBIX
pe3yNbTaTOB OCBOCHMSI OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMBbl CPEIHEro OOIIEero
o0pa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKkKe C Y4ETOM
OCHOBHBIX BHUJIOB Yy4€OHO-TI0O3HABATENbHBIX JEUCTBUI 00y4aronIerocs 1mo OCBOEHUIO
coJiep KaHus IpeIMETa.

ITo BceM MO3HMLMSAM B IIPOrpaMMe IO XMMHUHU IPELYCMOTPEHA MPEEMCTBEHHOCTD C
oOyuyeHHEeM XMMHUHU Ha YpPOBHE OCHOBHOro ooOmiero oOpazoBanus. IIporpamma mo
XUMHUHU CIYXUT OPHUEHTHPOM Ul COCTaBIICHHS aBTOPCKUX pabdO4YuX MporpaMm. 3a
npeeiaaMy YCTaHOBJIEHHOW MPOTrpaMMOM MO XUMUU 00s3aTeabHONU (MHBAPUAHTHOM)
COCTABJISIFOLIEH CO/EepkKaHUsl YUYEOHOro npeaMera « XUMHsD OCTaETCS BO3MOKHOCTh
BBIOOpAa €ro BapUaTUBHOM COCTaBIIAIONICH, KOTOpas JIOJDKHA ONpPENeNsiThCA B
COOTBETCTBUM C HaIlpaBJICHUEM KOHKpPETHOro mnpoduis oOyueHus. ABTopaMu
pabouyux MpPOrpaMM MOKET OBbITh MPENJIOKEH MHOW MOAXOJ K CTPYKTYPHPOBAHUIO
yu4eOHOro Marepuajia u MocjaeI0BaTeIbHOCTH €ro U3y4YeHHs, CBOE BUJICHHE MyTeH U
coco0oB GOPMHUPOBAHUSI CUCTEMBI IPEIMETHBIX 3HAHUI, YMEHUN U BUJIOB YUEOHOU
NEeSTEIBHOCTH, a TAK)KE CUCTEMBI CITIOCOOOB U METOAMYECKUX MTPUEMOB MO PA3BUTHUIO
Y BOCITUTAHUIO 00YYaIOIUXCsl.

B cooTtBercTBHM ¢ KoHUENTyalbHbIMU NOJIOXKEHUIMU PI'OC COO o0 HazHaueHUH
MpPEeAMETOB 0a30BOTO M yriayOJIEHHOTO YpOBHEH B cucteMe nuddepeHImpoBaHHOTO
oOyueHuss Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs XUMHUS Ha YpOBHE
yIayONEHHOTO W3Y4YEHHUs HANpaBlieH Ha pealu3alyio MPEeMCTBEHHOCTH C
MOCJIEAYIOIUM 3TarlOM MOJTY4YeHHs] XUMUYECKOT0 00pa30oBaHMs B paMKax HU3y4eHHUs
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX W XHWMHMUYECKMX JUCHUIUIMH B BYy3aX U
OpraHu3alMsIX CpeaHero npodeccuoHaabHOro 0opasoBaHus. B 3Toil cBA3M U3yueHue
npeaMeTa «XUMHsSD) OPUEHTHPOBAHO IPEUMYIIECTBEHHO HA pacIIMpEeHHE H

yrayOJeHue TEOpPeTHYEeCKOM M MPaKTUYECKOW MOJATOTOBKM — 00ydYaroumuxcs,
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BBIOpABIIKMX OMNpeAeNEHHbIN Npoduib OOydeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCIEAYIOMIETO  MOMYYeHHs] XMMHYECKOro O0pa3oBaHMs B  OpraHH3aIlMsIX
npodeccuonansHoro oOpazoBanusa. B cBere TpeboBanuit DPI'OC COO «
IJIAHUPYEMBIM pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHONW MPOTPAMMBI
cpemHero o0Omero oOpa3oBaHUS HM3YYCHHE IMpeAMeTa «XHUMHUS» OPHUEHTHPOBAHO
TaK)K€ Ha pEeIlIeHUE 3a/1a4 BOCIUTAHUSA M COLUAIBLHOTO Pa3BUTHs OOYYaIOMIMXCS, HA
dhopMupoBaHUE y HUX OOIIEUHTEIUICKTYAIbHBIX YMEHUN, YMEHUN pallMOHAIN3ALUN
y4eOHOTO Tpyla ©  OOOOIIEHHBIX  CHOCOOOB  JEATEIBHOCTH, HMMEIOIINX
MEKIUCLUTUTMHAPHBIN, HAATPEIMETHBIA XapaKkTep.

XUMHUSLI HAa YpPOBHE YTIYyOJEHHOTO H3YUYCHMS BKJIIOYAET YTIYyOJEHHBIE KYpPChl —
«Oprannyeckas xumusi» 1 «OO1Ias 1 HeopraHudeckas xumusi». [lpu onpenenenun
MOAXO0JI0B K OTOOpY M CTPYKTYpPHOM OpraHu3aiu COJAEp>KaHHUS ITHUX KYpCOB B
MporpaMMe Mo XUMHUHU 3a OCHOBY NpHUHATHI nosioxkeHuss GI'OC COO o paznuumsax
0a30BOT0 U YIUIYOJIEHHOTO YPOBHEH HU3ydeHHUsI MPEMETA.

OcHoBY coxaepkaHusi KypcoB «Opranudeckas xumusi» u  «OOmas u
HEOPraHUYECKasi XUMUSD» COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM U YMEHHIA,
OTHOCSIIMXCS K 0a30BOMY YpOBHIO M3y4YE€HHUs NpeaMeTa. JTa CHUCTeMa 3HAHUU
MOJIy4aeT OMNpeAeTEHHOE TEOPETUYECKOE OMOJHEHUE, MO3BOJISIIOLIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OO 00bEM  (pakTonormueckoro marepuana. Ha
yrayONEéHHOM  ypOBHE  HM3Y4YEHUsI  NpeaMera  oOecriedeHa  BO3MOXHOCTD
3HAYUTETFHOTO YBEIWYEHUSI 00hEMA 3HAHUN O XMMHUYECKUX IJIEMEHTaX U CBOMCTBAX
WX COCIMHEHUU Ha OCHOBE PACIIMPEHUS U yriayOJeHUs MPEACTABICHUA O CTPOCHUU
BEIIIECTBA, XUMHUUYECKOW CBSI3M M 3aKOHOMEPHOCTSAX TMPOTEKAHHUS pEaKIlui,
paccMaTpUBAaE€MbIX C TOYKM 3pEHUSI XUMHYECKOM KHHETHKA M TEPMOJAUHAMHKHU.
N3yuenne mnepuoanveckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMHUUYECKUX
AJIEMEHTOB 0a3uPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX MPEICTABICHUSAX O
CTPOCHUHU aTOMa. XHMMHUYECKasl CBSI3b OOBSCHSETCS C TOYKHU 3PEHUS IHEPTreTUUECKUX

U3MEHEHU mpu e€ o00pa3oBaHMM W pa3pylICHHH, a TakKe C TOYKH 3pEHUus
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MexaHu3MoB €€ oOpa3zoBaHus. VI3ydeHwe THUMNOB peakUuid  JOMOJHSAETCA
(dhopMHUPOBAHUEM TIPEICTABIICHUN 00 AJIEKTPOXUMHUUYECKHUX MPOIECCAX U IEKTPOIIN3E
pacIuIaBoOB U PacTBOPOB BelllecTB. B kypce opraHudeckoil XuMUM MpU pacCMOTPEHUH
PEaKIMOHHON CIIOCOOHOCTH COSAMHEHUN YIENsIeTcs 0coboe BHUMaHUE BOmpocam 00
ANEKTPOHHBIX (P (PeKTax, 0 B3aWMHOM BJIIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX
peakuuii. Ocoboe 3HaUYeHHE HMEET TO, YTO Ha COJIEp)KAaHHE KYpCOB XHMHH
yIIIyOJIEHHOTO YpOBHSI M3YYEHUS NI KJIACCOB OMpeneaeHHOro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpY M XapaKkTep JOMOJHEHHM K OOIIel cucTemMe mpeaMeTHBIX
3HAHWI) OKa3bIBAIOT BIMSHUE CMEXHBbIC TpenMeThl. Tak, Hapumep, B COJEp KaHUU
MpeaAMeTa s KJIACCOB XMMHUKO-(PU3MYECKOTO Mpoduias OOJIbIIOE 3HAYEHHE OYIyT
MMETb 3JIEMEHTHI Y4eOHOTro MaTepuaa no oouei xumuu. [Ipu nzydenun npeamera B
JAHHOM ClIy4ae akleHT OyAeT c/ejlaH Ha OOIIHOCTh METOJOB MO3HaHHUs, OOIIHOCTh
3aKOHOB U TEOpUA B XUMUU U B (U3MKE: aATOMHO-MOJICKYJISIpHAs TEOpus
(MonekymsipHasi Teopusi B (PU3HKE), 3aKOHBI COXPAHEHUS MAacChl M DHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, DJIEKTPOJIN3a, MPEACTaBICHUS O CTPOCHUU BEIIECTB W jApyroe. B
CoJIepKaHUM TIpeAMETa I KJIACCOB XMMHUKO-OMOJIOTUYECKOro Mpoduiis OONbIIHiA
yAENbHBIN Bec OyJeT UMETh OpraHudeckasi Xxumus. B aToMm cirydae npenocTaBiisieTcs
BO3MOXXHOCTh /111 00Jiee 00CTOATEIBHOTO PAaCCMOTPEHUSI XUMUYECKOU OpTraHU3aluu
KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K NMPUMEPY, TaKue
CTPYKTYPHBIC KOMITOHCHTHI, KaK JIMIHUIBI, OCIIKH, YTIIEBObI, HYKJICHHOBBIC KHCIOTHI
n apyrue. [Ipu 3TOM 3HaHHS O COCTaBE€ M CBOMCTBax MPEACTABUTEICH OCHOBHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB CIY)XAaT OCHOBOW [JIi HW3Y4YEHUS CYITHOCTH
mporeccoB (POTOCHUHTE3a, AbIXaHUs, TUIICBAPEHUSI.

B nmane ¢dopmupoBaHHMsT OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
oOIIIeHAayYHBIX METOOB IMO3HAHMS M ONBITA MPAKTUYECKOTO NMPUMEHEHHUS HAyYHBIX
3HAHUW U3Yy4YeHUE TMpeaMera «XuUMHs» Ha YriayOoJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBSI3IX C Y4YEOHBIMH TIPEIMETaMH, BXOIAIIMMHU B COCTaB

MPECAMCTHBIX obOnacrei ((ECTCCTBCHHOHay‘{HBIC npeaAMCTED, «MaremaTtuka wu
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uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3ydernn yaebHOro nmpeamera « XuMus Ha yriyOoJIEHHOM yPOBHE TakKkKe, KaK
Ha YpPOBHE OCHOBHOTO M CpeaHero ooimiero oOpa3zoBaHus (Ha 0a30BOM YypOBHE),
3a/layell TMEepBOCTENEHHON 3HAYUMOCTU SBISETCS (POPMHUPOBAHUE OCHOB HAYKH
XUMHUHU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU IEATEIHLHOCTH
YeJIoBeKa M OJHOT0 M3 KOMIIOHEHTOB MUPOBOW KyJIbTYpHI. Penienue 3Toi 3agaun Ha
yIIyOJEHHOM YPOBHE U3y4YEHHUS IPEIMETa MpeanoiaraeT peaau3aiuio TaKuX Hesei,
KaK:

dbopmMHpoOBaHUE TTPEICTABICHUIA:

0 MaTepuaIbHOM EIUHCTBE MHUpPA, 3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBJICHUI
MPUPOJIBI, O MECTE XMMHUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ BEAyLIEH pOJU B
oOecrie4yeHUn YCTOMYMBOTO Ppa3BUTHS YEJIOBEUECTBA: B pEUICHUU MpodJieM
AKOJIOTMYECKOM, SJHEPreTUYECKOM U MUILIEBOM O€30MaCHOCTU, B PA3BUTUU MEIUIIMHBI,
CO3JJaHMU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB JHEPruu, B oOecreueHun
pPalMOHAJIBHOTO TIPUPOJIOTIOIL30BaHusl, B (POPMUPOBAHUN MHUPOBO33PEHUSI U 0OIICH
KyJbTYphI YEJIOBEKa, a TAK)KE DKOJOTHUECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

OCBOCHHME CHCTEMBI 3HAHWM, JIGKAIIMX B OCHOBE XUMHUYECKOW COCTABISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSTUH, 3aKOHOB W
TEOpUH XUMHHU, COBPEMEHHBIX MPEICTABICHUM O CTPOCHUHU BEIIECTBA HA Pa3HBIX
YPOBHSIX ~ —  QTOMHOM,  HOHHO-MOJICKYJISIDHOM,  HAJAMOJICKYJSIPHOM, O
TEPMOJIMHAMHYECKUX W KUHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMMHYECKUX
peakiuii, 0 XMMHUYECKOM pPABHOBECHH, PACTBOpaX M JHUCIEPCHBIX CHUCTEMaX, 00
oOIMX HAYYHBIX IPUHIIUIIAX XUMUYECKOTO TIPOU3BOJICTBA;

dbopmupoBaHrue y OOYYaIOMIMXCS OCO3HAHHOTO MOHMMAaHHUS BOCTPEOOBaAaHHOCTH
CHUCTEMHBIX XUMUYECKUX 3HAHUM MJI1 OOBSICHEHMS KIIIOUEBBIX HIEH W MpoOJieM
COBPEMEHHOW XWUMUH, JISI OOBSICHEHUS W TMPOTHO3UPOBAHUS SBIICHUN, WMEIOIINX

€CTECTBEHHO-HAYYHYIO0 MPUPOAY; TPAMOTHOTO pEHIeHHs MpoOJieM, CBS3aHHBIX C
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XUMHUEH, TPOrHO3UPOBAHMS, AaHalIM3a W OIEHKM C TMO3UIHMHA DKOJIOTHMYECKOU
0€30MacHOCTH MOCEACTBUI OBITOBOM M IPOM3BOICTBEHHON JIEATEILHOCTH YEIIOBEKA,
CBA3aHHOM C XUMHUYECKUM IIPOU3BOJICTBOM, HCIOJb30BaHUEM U MepepadoTKon
BEIIIECTB;

yriyOJieHne MPEeACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS, HEOOXOAMMBIX IS
OpUOOpPETeHUs] YMEHUW OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB U OOBSCHEHUS
XUMUYECKUX SIBICHUM, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUUECKOU EATCIHHOCTH

u HOBCCI[HGBHOﬁ ZKHN3HU.

HEJAU U 3AJAYHU YUYEBHOI'O ITPEAMETA «XUMMUSA»

B mpaktuke npenomaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHMsI TaK M Ha YpPOBHE CPEIHEr0o OO0IIero o0pa3oBaHus, MPHU OMpeaesieHun
COAEPKATEIbHON XapaKTEPUCTUKH UEJed UW3y4YeHUs NpeaMeTa HanpaBICHUEM
MEPBOCTETICHHON 3HAYMMOCTH TPAAUIMOHHO TMpU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKON HayKH KakK OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJAUYECKON TOYKM 3PEHUS] TAKOW NOAXOJA K ONPEACICHHUIO LEJIeW H3y4YeHUs
MpEIMETA SABJISICTCS BIIOJHE ONPABIAHHBIM.

['maBHBIMM LENSIMH M3YYCHMSI NpeAMeTa «XHUMUS» Ha YPOBHE CPEIHETO
oO1iero oopazoBanusi Ha 0a30BOM YPOBHE SIBJISTFOTCS:

dbopMUpOBaHUE  CHUCTEMbl  XUMHUYECKHMX  3HAHUM  KaKk  BaKHEHIIIEH
COCTaBJISIFOIIEN E€CTECTBCHHO-HAYYHOM KapTHUHBI MHPA, B OCHOBE KOTOPOW JIexkKar
KJIFOUEBbIC MOHATHA, (PyHIaMEHTaIbHBIC 3aKOHBI M TEOPUU XUMUU, OCBOCHUE S3bIKA
HayKd, YCBOGHHE W  T[IOHMMaHWE  CYIIHOCTH  JOCTYMHBIX  0O0O0OIICHMI
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHME C HCTOPUEHM HX Pa3BUTHUS U
CTaHOBJICHUS;

dbopMHpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHMS
BEIIECTB M XHUMHUYECKUX PEaKIUW, HEOOXOMUMBIX Jisi MPUOOPETCHUS YMEHHM
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OpPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUM, MUMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUUECKOW U MOBCETHEBHOM KU3HMU;

pa3BUTHE YMEHUW M CIIOCOOOB JEATEIHHOCTH, CBS3AaHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJIEHUEM TMpaBuil 0€30MMacHOIrO
oOpalleHus ¢ BelleCTBaMHu.

CopnepxkaTenpHas XapakTEpUCTHUKA IEeJe M 3alad M3y4deHHUs MpeaMera B
MpOorpaMMe MO XUMHUHU YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMU B CUCTEME CpeJIHETO 00111ero oOpazoBanus. CeroaHs B Mperno/laBaHuu
XUMUU B OOJbIIEH CTENEHU OTHAETCS MPEANOYTCHUE MPAKTUUECKONW KOMIIOHEHTE
colepkaHusi  OOy4deHHUs, OpPHUEHTUPOBAHHOM HA  TOJATOTOBKY  BBIMTYCKHHUKA
OI0IIIE00pa30BaTEIbHOM OpraHW3alliy, BJIAJICIONIETO HE HAa0OpOM 3HaHWM, a
(GYyHKIMOHAJIBLHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAaMH M YMEHHUSIMH aKTUBHOTO
MOJYYEHHUS] 3HAHUW W TPUMEHEHUS HUX B PEaJbHOM JKW3HU [JIsl PEUICHUA
MPAKTUYECKUX 3aJad. B 3Tol CBA3M M0OpU HU3YYEHUH TpeaMeTa «XHUMUs»
JTOMHUHUPYIOIEe 3HaUCHUE MPUOOPETAIOT TAaKKE 1IN U 3a]]a4M, KaK:

ajganTanys 0oO0ydYaronIuxcsi K yCJIOBHUSIM JUHAMHYHO Pa3BUBAIOIIETOCS MUDA,
dbopmupoBaHue MHTEIJIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NPHUHITHIO TPaMOTHBIX
pelIeHnid B KOHKPETHBIX >KM3HEHHBIX CHUTYallMsIX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dbopmupoBaHue 'y OOydYaromMXCsl  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIUM), MMEIOIUX YHUBEPCAJIbHOE 3HAYCHUE I Pa3JIMYHBIX BHJIOB
NESTELHOCTH: peIIeHuss MpoOiieM, MOWCKA, aHamu3a W o0paboTKM HWH(POPMAIINH,
HEOOXOJIUMBIX ISl MPUOOPETEHUsI OTbITA AEATEIBHOCTH, KOTOpask 3aHUMAET BaKHOE
MECTO B IMO3HAaHUM XUMHH, & TaAKXKE JJI1 OUEHKU C TMO3UIUNA SKOJOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB HA OPTaHU3M

YeJIOBEKa U IIPUPOJTHYIO Cpeay;
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pa3BHUTHE II03HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH 00yJaronuxcs: CIIOCOOHOCTH CaMOCTOSTEIBHO MPHOOPETaTh HOBBIC
3HAHWS 10 XHMMHH B COOTBETCTBHH C JKU3HCHHBIMH MOTPEOHOCTSAMH, HCITOJIB30BATh
COBpPEMCHHBIC WMH(OpPMAIMOHHBIC TEXHOJOTHUU JJIA MOMCKA W aHalIW3a y4yeOHOW W
HAyYHO-TIOMYJISIPHON HH(DOPMAITUU XUMHYECKOTO COJCPIKaHMUSI,

(GbopMUpPOBaHNE U PA3BUTHE Y O0YUJAIONIUXCS aCCOIMATHBHOTO U JIOTHYSCKOTO
MBIIICHHSI, HAOII0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXOJIUMBI, B YaCTHOCTH, IpPH IUIAHUPOBAHWHM M MPOBEACHUHN XUMHYECCKOTO
IKCIIEPUMECHTA;

BOCIIUTaHHE y  OOyYarommMxcsi YOSKIEHHOCTH B  T'YMaHUCTHYECKON
HAIPABJICHHOCTH XHMHH, ©€ Ba)XHOH pOJIM B PEIICHUH TJI00ANBHBIX IPOOIeM
paIoOHAIBHOTO TMPUPOIOIIOIE30BAHUSA, MMOTIOTHEHHS YHEPTCTHUECKUX PECYPCOB H
COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TPHUPOAEC MU CBOSMY 3JIOPOBBIO, a TaKXe NPUOOPETCHHS OIbITa
WCITOJIb30BAaHUs IMOJYYCHHBIX 3HAHWH IS TPUHATHS TPAMOTHBIX pCEHICHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

Ipu uzyuenuu yuebrnoeo npeomema «Xumusny Ha yeuyOIEHHOM YPOBHE makKice,
KaK Ha YPOBHE OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a3080M YposHe),
3a0aueli NepeoCMeNneHHOl 3HAYUMOCMU SBGIAeMCs (HOpMUPOBaHUe OCHO8 HAYKU
XUMUU KAK 001ACMU COBPEMEHHO020 eCMeCmB03HAHUSA, NPAKMUUECKOU 0esimelbHOCU
Yeno8eKa U 0OHO20 U3 KOMNOHEHMO8 MUPOBOL KYIbMYpbl.

Pewenue smou 3a0auu na yenyonéHmom YyposHe uU3VueHUs. npeomemd
npeonoiazaem peanu3ayuio makux yeiel, Kax:

Gopmuposarue npedcmasieHuil.

0 MamepuarbHoOM eoOuHcmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
AGNEHUN NPUPOObL, O Mecme XUMUU 8 CUCmeMe eCEeCMBeHHbIX HAVK U e€ gedyujell
ponu 8 obecneyeHuu YCmouyu8o2o passumus ueio8eyecmsd. 8 peueHuu npooaem

3K0ﬂ02u’{€CKOﬁ, 3H€p2€mu'{€CKOIZ u nuu;e@od 663OI’ZCZCHOC'mu, 6 paseumuu Mec)uuquz,
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CO30aHUU HOBbIX MAMEPUATO8, HOBbIX UCMOYHUKOS 3Hepauu, 8 obecnedenuu
PAYUOHATILHO20 NPUPOOONOIb308AHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUS U 0DWell
KVIbMypol Yen08eKd, d makKaice 3K0JN02UYecKU 000CHOBAHHO20 OMHOULEHUSI K CBOEeMY
300p08bI0 U NPUPOOHOU cpede;

0cBoeHUe CUCmemMbl 3HAHUL, JeHCAUUX 8 OCHOBE XUMUUECKOU COCMABIIouell
eCmecmeeHHO-HAYYHOU KAPMUHblL MUpAa: (HYHOAMEHMAIbHbLIX NOHAMUU, 3AKOHO8 U
meoputl XuUMUuu, COBPEMEHHbIX NPeOCMAsIeHUll 0 CMPOCHUU 8euecmed HA PA3HbIX
VPOBHAX — —  AMOMHOM, UOHHO-MOJLEKYIAPHOM, HAOMOEKYAAPHOM, 0
MePMOOUHAMULECKUX U KUHEMUYEeCKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peakyutl, 0 XUMUYECKOM PABHOBECUU, PACMBOPAX U OUCHEPCHbIX cucmemax, 00
0OWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gdopmuposanue y 00yUAIOWUXCS 0COZHAHHO20 NOHUMAHUSL 860CMPedO8AHHOCMU
CUCMEMHBIX XUMUYECKUX 3HAHULL O/ O0BSCHEeHUs KIoYesblX uodeil u npooiem
COBDEMEHHOU Xumuu, Ol OOBACHEHUSI U NPOSHOZUPOBAHUS SAGLEHUL, UMEOUUX
eCMeCcmeeHHO-HAYUHYI0 NPUpooy; 2pamomHO20 peuleHus Npooaem, CEA3AHHBIX C
Xumuetl, NPOSHOZUPOBAHUSA, AHAIU3A U OYEHKU C NO3UYUL  DKOJI02UHECKOl
bezonacHocmu  nocieocmeuti  ObimoBol U  NPOU3BOOCMBEEHHOU  OessmelbHOCMU
YenoBeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll ewecms;

yenybnenue npeocmasieHuli 0 HayyHvlx Memooax NO3HAHUS, He0OX0OUMbLX OJis
npuoopemenuss yMeHUll OPUEHMUPOBAMbCS 6 Mupe eeujecms U 00bICHEeHUs.
XUMUHECKUX S8TEeHUL, UMEIOWUX MeCo 8 NPupooe, 8 NPaAKmu4eckol 0esimeilbHOCu
U NOBCEOHEBHOLL HCU3HU.

B nnane peanuzayuu nepeoouepeoHvlX S0CNUMAMENbHBIX U PA36UBATOUUX
@QYHKYULL YeloCmHOU cucmemovl CpeoHe20 00we20 00pa3z08anus Npu U3Y4eHuu
npeomema «Xumus» Ha yenyONEHHOM YPO8He 0CODYI0 AKMYAIbHOCHb NPUobpemaom

makue yeiau u 3610611{7/{, Kak.
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socnumanue Yo0eHrcOEHHOCMU 8 NO3HABAEMOCMU SAGNIEHUL NPUPOObL, VEANCEHUS]
K npoyeccy meopuecmsa 8 00.1acmu meopemudeckux u NPUKIaoOHblX UCCIe008aHuUll 8
Xumuu, @opmuposanue MUpo8033peHUs, COOMBEMCMBYIOULE20  COBPEMEHHOMY
VPOBHIO pA36UMUSL HAYKU,

pazeumue Momusayuu K O0O0y4YeHuro U NO3HAHUIO, CNOCOOHOCmelU K
CAMOKOHMPONIO U CAMOBOCHUMAHUIO HA OCHOBE YCBOEHUsl 00ujeuenos8edeckKux
yeHHocmell,

pazeumue NO3HABAMENbHLIX UHMEPecos, UHMEIEKMYANbHbIX U MBOPYECKUX
cnocobrnocmeti 00yuarOWUXcs, opmuposarue y HUX CO3HAMENbHO20 OMHOUEHUS K
Camooopaz08aHuil0 U HenpepviGHOMY 00pPA308aAHUI0 KAK VCI08UN  YCHEUHOL
npogheccUuoHanbHo U 00WEeCMBEHHOU  0esamelbHOCMU,  OMBEemMCMBEHHO20
OMHOWEHUSL K CBOEMY 300P0BbI0 U NOMPEOHOCU 8 300P0BOM 00PA3E HCUZHU,

Gdopmuposarue ymMeHUll U HABLIKOE PA3YMHO20 NPUPOOONONb30BAHUS, PA3BUMUE
9KOJI02UYECKOU  KYIbmypul, HpuobpemeHue Onvima  00UWEeCmMBeHHO-NOJIE3HOU
DKOI02UYECKOU 0esimelbHOCMI.

Hemu w 3amaun  wu3ydeHus TnpeaMera «XUMUS» MOJYYWIA TOAPOOHYIO
METOJMYECKYI0 MHTEPIPETAIIMIO B pa3jieiie nmporpaMmsl «IImanupyemelie pe3yinbTaThl
OCBOCHUS TpeaMeTa», Ojaromaps yeMy obOecrnedeHo 4ETKOE IMPEACTaBICHHE O TOM,
Kakhe 3HAHUS M YMEHHUS HMMEIOT MPSMOE OTHOIIEHHWE K pealiu3allid KOHKPETHOM

oein.

MECTO YYEBHOI'O IPEJIMETA «XUMHUSA» B YHEBHOM IIJIAHE

B cucreme cpennero obmiero oopazoBaHus «XuMHUs», U3ydaemas Ha 0a30BOM
YpOBHE, TpU3HAHA O0OS3aTENbHBIM YYEOHBIM MPEIMETOM, BXOJISALIMM B COCTaB
npenMetHoii  oOmactu  «EctectBenHple  Haykm». OOmiee  UYMCIO  YacoB,
PEKOMEHI0BaHHBIX i u3yueHus: xumun — /0 gaco: B 10 kmacce — 35 yacos (1 yac
B Henelnmo), B 11 kimacce — 35 wacoB (1 yac B Hezelo).

VY4eOublll ipeaMer «XuMus» yriayOaE€HHOTO YPOBHSI U3YUYEHHUS! BXOJHUT B COCTaB
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npenMmeTHol obOnactu «EcrecTBeHHble Hayku». Ero usydeHue mpeaycMOTPEHO
B KJIJacCaX €CTECTBEHHOHAYYHOTO MpPOGMIs, HAmpUMep XUMHUYECKUX, XUMHKO-
OMOJIOTUYECKUX M MEIMIIMHCKUX. B 3THX Kiaccax H3ydeHHe MaHHOrO IpeaIMeTa
MpeyCMOTPEHO B 00bEME yueOHO Harpy3ku He MeHee 3 4 B Heaemo. Oo1ee uncio
9acoB, PEKOMEHIOBAHHBIX JUIsI U3yUEHUS XUMHUHM Ha yriayOon€éHHom ypoBHe, — 210
gacoB: B 10 knacce — 105 yaca (3 gaca B Henento), B 11 kimacce — 105 gaca (3 yaca B
HEJICITIO).

[Ipu QopmupoBaHnM 00pa30BATELHON OpraHU3aLMEr MYJIBTHIPO(UIEHOTO
yueOHoro miana [y 10 u 11 kimaccoB ycTaHaBnmBaeTcsl yueOHasi Harpy3Ka o npeiaMeTy
«Xumus» it 06a3oBoro ypoBHs B oOweme 1 vac B Hedemo (35 4 B rom), a s
yIIyOJIEHHOTO YPOBHS CIIEAYIOIIMM 00pa3zoM: 1 yac B HEAENo 3a cYeT 00s13aTeIbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha J0nOTHUTENbHBIE YUeOHbIE
npeaMeTsl. Takum oOpazom, Juist 00yyarouxcs, BHIOpaBIINX yIiyOIEHHOE U3yUYEeHHE
XUMUH, yueOHas Harpy3ka ycTaHaBlMBaeTcs Takxke 3 yaca B Heaento (105 9 B rox),
3TO TPaBOMEPHO, €CIAM MaKCuMaibHasg YyuyeOHas Harpy3ka HE MpeBbILIaeT
MaKCHUMAaJIbHO JIONYCTUMYIO Y4€OHYIO HAarpy3Ky B HEJEINIO.

B TemaTnueckoM MJIaHUPOBAHUHU YKa3aH Pe3epB yUYEOHOrOo BPEMEHH, KOTOPOE
PEKOMEHyeTCsl JUIsl pealu3alMi  aBTOPCKUX IMOAXOJOB IO HCIOJb30BaHUIO

pa3zHooOpa3HbIX (HOPM OpraHu3alUKl Y4eOHOTO MpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYUEBHOI'O ITPEJIMETA
«XHNUMMUSA»

®I'OC ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS 00YJaIOIUMUCS
MporpaMM CpeHero ooOImero o0pa3oBaHUs (JUYHOCTHBIM, METANpPEAMETHBIM H
npeaMmeTHbpiM). [lonmydenue xumMudeckoro oOpas3oBaHHsl 0a3upyeTcss Ha OCHOBHBIX
TUAAKTHYCCKAX PUHIMIAX 00y4YeHUs (HAyYHOCTH, CHCTEMHOCTH, CHCTEMAaTHYHOCTH,
JOCTYITHOCTH, CBSI3M TEOPUU C TMPAKTUKOH, HATJITHOCTA W Jp.), HA MPUMEHEHHUU
COBPEMEHHBIX O0Pa30BaTEIBHBIX TEXHOJOTHH C YYETOM MEXaHH3MOB JOCTHKEHUS
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BCEX IUIAaHUPYEMBIX  pPE3YyJIbTaTOB  OCBOCHHS OCHOBHOM  00pa3oBaTeNbHOMN
nporpamMMmel. HayuHo-meToaMueckoil OCHOBOW uid pa3paOOTKU IUIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHUS IPOrpaMM CPEAHEr0 OO0IIEro 0O0pa30BaHHA SIBIAETCA

CHCTCMHO-HGHTCHLHOCTHBIfI IIoaAXod.

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBUM € CHUCTEMHO-AEATEILHOCTHBIM TOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS NpeAMETa «XHMHSI» HAa YPOBHE CPEIHETO
00111er0 00pa3oBaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHME  OOYYAIOUIMMHCS  POCCHUMCKOW  IpakKAaHCKOM  WMJEHTUYHOCTU —

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYyue MOTUBAIMU K 00YUEHHUIO;
[[EJICHANIPABJIICHHOE pPa3BUTHE BHYTPEHHUX YOEKJIEHUN JIMYHOCTH HA OCHOBE

KJTFOUEBBIX IIEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMK 0a30BOM HAYKU XUMUWU;
FOTOBHOCTh M CIIOCOOHOCTh  OOY4YarONIMXCS PYKOBOJACTBOBAaThCS B  CBOEH

NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMHU, MPUCYIIMMU I€I0CTHOM

CUCTEME XMMHUYECKOr0 00pa30BaHus;

HaJM4Ke MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH IENH U

CTPOUTH )KU3HECHHbBIE ILJIAHBI.

JIngyHOCTHBIE PEe3ybTaThl OCBOCHUS NIPEAMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW W BOCHHTATENBbHON JesTenpbHOCTH OpraHu3aiui B COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U
ujieaJaMi POCCUMCKOTO IPakIaHCKOTO OOIIECTBa, MPUHITHIMU B OOIIIECTBE HOPMAMHU
W TpaBWIaMU TOBEICHUS, CIOCOOCTBYIOIIUMHU MPOIECCaM  CaMOIIO3HAHMS,
CaMOpPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YUYaIOIINXCS.

JIuyHOCTHBIE  pe3ylbTaThl  OCBOEHUS  MHpeaMera  «XUMHUSD»  OTpa)karoT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHPHOM W TPAKTUYECKON JCATEIHHOCTH
oOydJaroumxcsi Mo peajn3aluy MPUHATHIX B 0O0IECTBE LIEHHOCTEW, B TOM YHCIIE B
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HacCTH.

1. I'pasaaHCKOrO BOCIIUTAHMA:

OCO3HaHUSl OOYYarOIMMHUCS CBOMX KOHCTUTYLHOHHBIX IpaB M OOS3aHHOCTEM,
YBa)KCHHS K 3aKOHY U IIPABOIOPSAKY;

NPEACTABICHUS O COUUAIBHBIX HOPMax M MPaBUJIaX MEXIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JAEATEIBbHOCTU MpPHU CO3AAaHUM YUYEOHBIX
MIPOEKTOB, PEIICHUH YYEeOHbIX W TO3HABaTEIbHBIX 3a7a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMAaTh U NPUHUMATb MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI

JIPYTUX MPU aHAIU3€ PA3TUYHBIX BUJIOB YUEOHOH AESTENbHOCTH;

2. ITaTpHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTI'O OTHOILEHUS K UCTOPUUECKOMY U HAYYHOMY HACJIEIUIO0 OTEYECTBEHHOU
XUMHWH;

YBaKEHMS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUIECKOTO MTPUMEHEHUS
XAMUWH, OCO3HAHUS TOTO, YTO JOCTMIKEHUsS HAYKU €CTh Pe3yabTaTr IIUTEIbHBIX
HaOJI0JICHUM, KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TPYyJa
YYEHBIX U IPAKTUKOB;

MHTEpeca Y IO3HABATEIbHBIX MOTUBOB B MOJYYEHHH U MOCIEAYIOLIEM aHaIu3e

uH(pOpMAIH O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMMUH;

3. lyX0OBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHWBAaTh CUTYallMM, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSMU, U
NPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACh HA MOpPaJbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJACHHE U MOCTYNKU CBOMX TOBAPUILEH C MO3UIIMMA

HPAaBCTBCHHBIX W IIPABOBLIX HOPM U O0CO-3HAHUC HOCHGI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,
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4. ®opMHUPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUS [EHHOCTEH 370pOBOr0 M Oe3omacHOro o0Opasza >KW3HM;, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (PH3UYECKOMY W TICHUXUYECKOMY
3JI0POBBIO;

cOOJTI0/IEHNUS TIPaBUII 6€30TIaCHOTO OOPAIICHHSI C BEIIECTBAMU B OBITY, ITOBCETHEBHOM
KU3HU U B TPYJOBOU JCATCIBHOCTH;

MOHUMAaHWsI [IEHHOCTH TPABWJI WHAWBHIYaTbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO
MOBEJICHUS B CUTYAIUSX, YIPOXKAIOUIMX 30POBBIO M KU3HH JIIOJCH; OCO3HAHUS
MOCHEACTBUA W HENPHUATUS BPEIHBIX NPUBBIUEK (YHOTPEOJICHUS AIKOTOJS,

HapKOTUKOB, KYpEeHHUS);

5. TpyaoBoro BOCIMTAHUA:

KOMMYHUKATUBHONH KOMIIETCHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON JCATEILHOCTH,
00I11IeCTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUJIAX JACATEIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COIUATIbHOU
HaIIPaBJICHHOCTH (B paMKax CBOETr0 Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3YUYEHMIO Mpodeccuil pa3iuvyHOro poja, B TOM YHCIIE
Ha OCHOBE MIPUMEHEHHUS MIPEIMETHBIX 3HAHUM 110 XUMUHU;

YBOXEHUS K TPYIY, JIIOJSAM TpyAa U pe3yjbTaTaM TPYA0BOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUAYaAJIbHOW TPAaeKTOPUU OOpa3oBaHMs,
Oynymiel nmpodeccur U peanu3alud COOCTBEHHBIX KU3HEHHBIX TJIAHOB C y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, MHTEPECOB U MOTpeOHOCTEH

00111eCTBa;

6. IK0J10rH4eCKOro BOCIUTAHMS:

HKOJOTUYECKH  IIeJIECOOOpPA3HOTO0  OTHOIIEHUS K TMPUPOJIC, KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHUMAHUS  TJIOOATBHOTO  XapakTepa OJKOJOTHYECKUX  MPOOJIeM,  BIUSHUS

9KOHOMHYCCKHUX ITPOUCCCOB HA COCTOAHUC HpPIpOI[HOﬁ 141 counaanoﬁ CpEAabI;
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OCO3HaHUSl HEOOXOAMMOCTH HCIIOJIB30BAHMUS JOCTHKEHUN XUMUHU JUIs pElICHUs
BOIIPOCOB PALlMOHAIIBHOTO IIPUPOIOINIOIb30BaAHNS;

AKTHBHOTO HEINPUATUS JCUCTBUHM, INPUHOCAIIMX BpEd OKPYKAIOIIEH IPUPOIHON
cpene, yMEeHHsI TPOTHO3HPOBATh HEOIArONPHUATHBIE SKOJOTHYECKHE MOCIEACTBHS
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAILATh UX;

HAJIM4YMsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, YKOJIOIMYECKOW KYJIbTYpBI, ONBITA
NEATEIIBHOCTH DKOJIOTUYECKOM HAIPABIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU
B [103HABaTEIbHOM, KOMMYHUKAaTUBHON U COLMAIIBHON NPAKTHKE, CHOCOOHOCTH M

YMCHHUA aKTUBHO IIPOTHBOCTOATH HACOJIOTHHU XGMO(bO6I/II/I;

7. lleHHOCTH HAYYHOI'O IIO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKY;

MOHMMAaHUS CHEeU(UKA XUMHUKM KaK HayKH, OCO3HaHUs €€ pojii B (hOPMUPOBAHUU
pPallMOHAJIBHOTO HAYYHOTO MBIIIJICHUSI, CO3/IaHUU LIEJIOCTHOIO MPEACTaBICHUs 00
OKpYXKamUIEM MHpPE KaK O €IWHCTBE NPUPOABI M YEJIOBEKa, B IMO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUU NPOoOJeM COXPAHEHUS MPHUPOTHOTO
paBHOBECHS,

yOEXKIEHHOCTU B 0COOOM 3HAYUMOCTH XMMHH IS COBPEMEHHOW ITUBUIIM3AINH: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH M BaXXHOM POJIM B CO3JaHUM HOBOH 0a3bl
MaTepUATBHOU KYJIbTYPbI, PEIICHUH TI100aTbHBIX MPOOJIEM YCTOMYHNBOTO PA3BUTHS
YEJIOBEYECTBA —  ChIPbEBOM, DHEPIreTUYECKOW, IIHUIIEBOM H  HDKOJOTHYECKOMU
0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECIIEUEHNN YCJIOBHMA YCIICITHOTO TPy/a
1 DKOJIOTHYECKH KOM(DOPTHOM KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IOHHUMAHHUS CYIIHOCTM METOAOB MO3HAHUS,
MCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAyKax, CHOCOOHOCTH MCTOIB30BATh MOTy4aeMbIe
3HaHUA JUISl aHaldu3a W OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro Mupa H

[MPOUCXOIAIINX B HEM PISMCHGHI/Iﬁ; YMCEHHA OCJ1aTb 000CHOBAHHBIC 3aKIIOUCHHS Ha
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OCHOBE HAyudHbIX (AKTOB W HMEIONUXCS JaHHBIX C [EJIbI0 IMOJYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCITOJIB30BaTh XHMHUYCCKUE 3HAHHS JUIS PEIICHHUS
po0JIeM B PealTbHBIX )KH3HCHHBIX CUTYAIIHSX;

HMHTEpeca K MO3HAHHWIO M HCCIISIOBATEIIBCKON JCATCIEHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHUH 10 XUMHUHU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTIIMU;

HHTEpeCa K OCOOCHHOCTSM TpyJa B Pa3IUMYHBIX cdepax mpodecCHOHATLHOM

ACATCIBbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe PE3yJbTaTbl OCBOCHHUS Y4YEOHOro TMpeameTa «XUMHs» Ha
YpOBHE CpeaHero o0iiero o0pa3oBaHMs BKIIOYAIOT: 3HAYUMBIEC I (HOPMHUPOBAHMUS
MHPOBO33PEHUS oOy4arommxcs MEKIUCIUIUIMHAPHBIE (MexXmpeaMeTHBIE)
oOllleHayYHbIE TIOHATHS, OTPAXAIolUe IEJIOCTHOCTh HAYyYHOW KAapTUHBI MHUpA U
crie-1u(puKy METOJI0B MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIIECTBO, DHEPrus, SBJICHHUE, IMPOIECC, CHUCTeMa, Hay4dHbId (AT, TPUHIMI,
TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeIOBaHHe, HaOJ0EHHE,
M3MEpeHue, OKCIEPUMEHT U  Jp.); YHHUBEpcajbHble y4eOHBbIC  JCHCTBUS
(mo3HaBaTenbHBIE,  KOMMYHHKATHUBHBIC,  PETYJSITUBHBIE),  OOECreYrBaIOIIne
dbopmupoBanre (GYyHKIIMOHATBHOM TPAaMOTHOCTH M  COIIMAJIBLHONH KOMIIETCHIIMU
oOydJarommxcsi;  CMOCOOHOCTh  OOyYaloIMXCS ~ HWCIOJB30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS W YHHBEPCAIbHBIC YUYCOHBIC
JNIEUCTBUA B MIO3HABATEILHOU U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJACHUE  YHHBEPCAJIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMH.

Osnadenue ynusepcanbHblMu y4eOHbIMU ROZHABAM E/IbHBIMU 0ClICHBUAMU
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1. Ba30BbIMU JIOTHYECKUMMU JIefiCTBUSIMHU:

CaMOCTOSTEIIbHO (POPMYIIMPOBATh M aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENENIATh LEIU JIeITeIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JTIOCTHUIKEHHS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEILHOCTH C TOCTAaBJICHHBIMHU LIEIISIMU;

UCIOJI30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBIIICHUS] — BBIACISTh
XapakTepHble TPU3HAKK TIOHATUH U  YCTAHABIMBATHL MX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAHUSI U KPUTEPUHU ISl KiIacCU(UKALUKM BEUIECTB M XUMHUYECKUX
peaKuii;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUUECKUE PaACCYyk ACHUS (MHAYKTUBHBIC, NETYKTUBHBIC, MO AHAJIOTHUH),
BBISIBIISIT  3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSX,
(bopMyJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHATh B TIPOLIECCE TMO3HAHUSI HCMOJb3yeMble B XHUMHHM CHMBOJIUYECKHE
(3HaKoBbIE)  MOAENM, MPeoO0pa3oBbIBaATh  MOJCIbHBIE  TPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJI) OJJIEMEHTa, XuMHueckas QopMmyrna, ypaBHEHUE
XUMUYECKOM peaklMu — TPU  PEHICHUH Y4YeOHBIX I[IO3HABATECNIBHBIX U
MPaKTUYECKUX 3aJlady, MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XAPAKTEPHBIX TMPU3HAKOB HW3YYaEMBIX BEIIECTB U XUMHUYECKUX

peaKkuii;

2. Ba3oBbIMH HCCJIE0BATEIHLCKHMHU A€HCTBUSIMM

BJIaJIETh OCHOBAaMHU METOJ0B HAYYHOI'O NTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIIUA;

dbopMyIUpOBaTh METW W 3a7a4d WCCIEAOBAHUS, HCIOJIL30BATh IOCTaBICHHBIC WU
CaMOCTOSITENIbHO  C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA

ITIO3HaHHUs U OCHOBBI AJIsA q)OpMI/IpOBaHI/I}I T'AIIOTE3bI 11O IIPOBCPKE IMPAaBHUIBbHOCTHU
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BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMHM CaMOCTOSTEJIBHOTO IUIAHWUPOBAHUS U NMPOBEICHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MIPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEAOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

MpUOOpETaTh OMBIT YYEHUYECKOM HCCIIENOBATENbCKON M MPOEKTHON NEATEIbHOCTH,
HOpPOSIBISATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHMCKY METOJIOB

PCHICHUA MMPAKTUYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOA0B ITIO3HAHUA,

3. PaboToii ¢ nndgopmanueii:

OpUEHTHUPOBATLCA B PA3NUYHBIX HMCTOYHUKAX HHPOPMALUHUU (HAYUHO-TIOIMYJISIpHAS
JUTepaTypa XUMHYECKOIO COJCpKaHUsS, CIpaBOYHbIE IOCOOUS, PECYpCHI
WNurepHeTa), aHanu3upoBaTh HMHPOPMALMIO pPa3IUYHBIX BHUAOB U  (popM
MPE/ICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYHBOCTb;

(bopMyIMpOBaTh 3alpOChl U MPUMEHSTh Pa3IMYHbIE METOJbI MPHU MOUCKE U O0TOOpE
uH(bOpMaIUK, HEOOXOIUMOM NJisi BBITIOJIHEHUS Y4YeOHBIX 3a7ad OIpeaesIEHHOTO
TUIIA;

npuoOpeTaTh ONMBIT  HMCIOJIb30BAHUS UHGOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX TOMCKOBBIX CUCTEM;

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

HCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4yeCTBE CPEIACTBA MpU paboTe ¢ XUMHUYECKOU
uH(popMaIMell: MPUMEHATh MEXNpeIMeTHbIe ((PU3NYecKhe U MaTEeMaTUYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJMYECKUE CPEICTBA HATIISTHOCTH.

Oesnaoenue YHUBECPCAIbHBIMU KOMMYHUKAMUBHbBIMU oelicmeuamu;
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3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYX JAaeMOH TeMbl B XOJE JUaAIOra W/WiIH
IUCKYyCCUU,  BBICKa3blBaTh  UJEH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEUI0KEHHOH 3a1a4u;

BBICTYNIaTh C NpPE3EHTAaUueld pe3yJbTaTOB IO3HABATEIBHON  JIEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHHKAMU ITPH BBINOJHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKOH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIECTB, peaanu3aluyd y4eOHOro MpoeKTa u (popMyIHpoBaTh BHIBObI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIENOBAHMM IyTEM COIJIACOBAHUS MO3UMLUN B
X0J1e 00CyX/1eHHUs U 0OMEHA MHEHUSIMH.

Osnadenue yHueepcaibHolMu PeyIAmuUGHbIMU 0CUCM GUAMU:

CaMOCTOATENIBHO  IJJAHUPOBATh W OCYIIECTBJIATH  CBOK  ITO3HABATEJIBHYIO
NeSATEIbHOCTh, Ompenessia e€ Lead M 3aJauyd, KOHTPOJMpPOBaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid alroputM ACHCTBUN IpuU
BBIMOJIHEHUHM Y4YE€OHBIX M HCCIEAOBATEIbCKUX 3aJay, BBIOMpaTh HaumOojee
3¢ pexTuBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TMOJYyYeHHMs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYUIECTBJISITh CAMOKOHTPOJb CBOEHM JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a U

CaMOOIICHKU.

HPEIMETHBIE PE3YJIBTATDBI

[TpenMeTHbIC pe3ysbTaThl OCBOCHHS POrPaMMBbI CPEIHEro OOIIEro 00pa3oBaHUs
0 XMMHH Ha 0230BOM YPOBHE OPHUEHTHPOBAHBI HA 00CCIICUCHUE MPEUMYIIICCTBEHHO
o0meo0pazoBaTebHON W OOIIEKYJIBTYpPHONW TMOATOTOBKUA oOydatomuxcsi. OHu
BKJIIOYAIOT: crenuduueckue Ui y4eOHOro npeaMera «XUMUsy HaydHbIC 3HAHHS,
YMEHHS U CIIOCOOBI JIEHCTBUH IO OCBOCHHWIO, MHTEPIPETAIIMM M MPEOOPa30BaHUIO
3HAHUH, BUJIBI ACITEILHOCTH I10 MOJYYESHHUIO HOBOT'O 3HAHUS U MPUMCHEHHIO 3HAHHM

B Pa3JIMYHBIX y‘l€6HBIX " p€aIbHBIX JXU3HCHHBIX CUTyalluAX, CBA3aHHBIX C XUMHEH.
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B mporpaMme no XMMuM NpPEIMETHBIE PE3YyJbTAThl MPEACTABICHBI IO TOJIaM

M3y4YCHMsI KaK Ha 0a30BOM, TaK U Ha ye1y0iéHHOM YPOBHSX (BBIICICHO KYPCUBOM).

B 10 kuacce mnpeaMeTrHble pe3yJbTaTbl OCBOCHUS Kypca «OpraHuuyeckas

XHMUSD> OTPAKAIOT:

1) cgopmuposannocmv  npeocmasnenusi: 0 ~ XAMHYECKOHW  COCTaBIIAIOLICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHpPA, POJIM XUMHUHA B IIO3HAHUU SBJICHUU
opuposibl, B (OPMUPOBAHMM MBILUIEHUS U  KYJIbTYpPBHl JIMYHOCTH, €€
(YyHKUHMOHAIBHOM TI'PAMOTHOCTH, HEOOXOJIMMOM I PEIICHHUS] MPAKTHYECKUX
3aJa4 M HKOJIOTUYECKM OOOCHOBAHHOIO OTHOLICHHUS K CBOEMY 3J0POBBIO H
MIPUPOJTHOM CpEJIE;

2) enadenue CUCTEMOU XUMHAYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIOJIAralole TMOHATUA (XUMHUYECKUHA 3JEMEHT, aroM, O3JIEKTPOHHAas
o0oyl0YKa  aTtoma, MOJEKYyJa, BaJ€HTHOCTb,  3JEKTPOOTPULATENBHOCTb,
XUMHYECKas CBS3b, CTPYKTYpHas hopmyna (pa3BEpHyTas U COKpalEHHas), MOJIb,
MOJIIpHasi Macca, MOJSIpHbI OOBEM, YTJIEPOAHBIM CKeJeT, (PYHKIHOHAIbHAS
IpyIIa, paguKal, W30MEpPHs, H30MEPhl, TOMOJIOTUYECKHN psAL, TOMOJIOTH,
YIJIEBOOPOBI, KUCIOPOA- U a30TCOACPKAILINUE COCAUHEHNSI, MOHOMED, IIOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUM M 3aKOHBI
(Teopust cTpoeHusi opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUs
Maccbl  BEUIECTB);  3aKOHOMEPHOCTH,  CHMBOJIMYECKHI  SI3BIK  XHUMHH;
MHPOBO33PEHYECKUE 3HAHMUS, JICKAIIUE B OCHOBE NMOHMMAaHUsA MPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBICHUH, (PAKTOJOTHUYECKHE CBEJEHUS O CBOMCTBAX,
cOCTaBe, MOJIyYeHUU U OE30MaCHOM HCIOJIb30BaHUU BAKHEHIIMX OpPraHUYEeCKHX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA;

3) cgopmuposannocmv  ymeHull vlsgIAMb XApAKTEPHbIE IPU3HAKH TIOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCNOIb306AMb COOTBETCTBYIOIIME MOHATUS IIPU

OInmrMcaHumn CoCTtaBa, CTPOCHUA U HpeBpameHHﬁ OpPTraHUYCCKUX COCHHHCHHﬁ;
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4)

5)

6)

7)

8)

chopmMupo8anHoCcmy  YMeHUli UCNOIb306aMb XUMUYECKYI0O CHMBOJHKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOHM, COKpaIIEHHOMN)
dbopMyaT OpraHWYECKWX BEIIECTB M YPAaBHCHHM XHMHYECKUX PEaKITUi;
uU320masIueams MOJENN MOJIEKYJI OPTaHUYECKUX BEIIECTB I WIUTHOCTPALIMM UX
XUMHYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

chopmMupo8anHoCcmy  YMeHUll YCmanasiueams TPUHAMICKHOCTh HW3YYCHHBIX
OpPraHWYECKUX BEIIECTB MO HUX COCTaBy M CTPOCHHUIO K ONPEICIEHHOMY
KJIacCy/Tpynne COeAUHEHUM (YyIJIeBOAOPOAbl, KHUCIOPOI- U a30TCOJepKaIiue
COCIMHEHUS, BBICOKOMOJEKYISIPHBIE COEIUHEHMS); Oasamb WM Ha3BaHUS IO
cuctematudeckoii Homenkiarype (IUPAC), a Taxke mpuBOIUTH TPUBHAIIbHBIC
Ha3BaHUS OTJCIbHBIX OPraHMYECKUX BEIIECTB (ITWICH, MPOMUJIEH, alleTHJICH,
ATWJICHIJIMKOb, TIUIEPUH, (HEeHO, opMaIbAeTul, alleTalbIeru, MypaBbUHAS
KHCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBas KHUCIIOTa, CTEapUHOBAas KHUCIIOTA,
[II0K03a, GPYKTO3a, Kpaxmal, HeJIII0103a, TIUIUH);

chopmupoeanHocmes  yMeHus onpeoenams BUABl XUMHUYECKOM CBS3U B
OpTraHUYECKUX COCAMHEHUAX (OJAMHAPHBIC W KPATHBIC), KOBANCHMHAS U UOHHAS
CB513b, 0- U P-C653U, B0OOOPOOHAS C8A3b),

cpopmMupo8anHocmy  yMeHUs NOOMEepHcOams HA KOHKPEMHbLIX NpUMEPAx
xapakmep 3a8UCUMOCMU PEaAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEeHUl
om KpamHocmu u muna KO8AaleHMHOU C8:3U (0- U T-C8A3U), 63AUMHO20 GIUSHUSL
amomos u cpynn amomos 8 MONeKy1ax;

cghopmupoeanHocms ~ yMeHUsi NpPUMEHAMb  TIOJIOXKEHUS TEOPUH  CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa a1 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChI BEILIECTB;
copMUpo8aHHOCMb YMEHULl XapaKmepu3o8ams COCTaB, CTPOCHUE, (PU3nuecKue
U XHUMHYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTENECH pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMUIICH, alleTUJieH, OyTaueH-

1,3, metunOyTanuen-1,3, 6€H30JI, METAHOJ, 3TAHOJ, STUJICHTINKOIb, TIUICPHH,
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9)

deHou, aneraiabAeTul, MypaBbUHAs W YKCYCHAas KHCIIOTBI, TJIFOKO3a, Kpaxmal,
IIEJUTI0JI03a, aMHHOYKCYCHAsI KUCJIOTA); WLIIOCMPUPOB8Amb TEHETHYCCKYIO CBS3b
MEXIy HHUMH ypPaBHCHUSMH COOTBETCTBYIOIIMX XHUMHYECKUX pEAKIHA ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

chopMUPOBaAHHOCMb YMEHUL XAPAKMePU308ams COCMas, cmpoetue, puzuieckue
U Xumuyeckue CBOUCMBA MUNUYHbIX Npeocmasumenell pPasiuyHblX KidCCos
OP2AHUYECKUX BeUleCm8. AIKAHO8, YUKIOAIKAHO8, AJIKeHO8, AJIKAOUEHO8, AJIKUHOG,
APOMAMUYECKUX Y2l1e8000p0008, CRUPMO8, Alb0e2U008, KemOHO08, KapOOHOB8bIX
KUCAOM, NPOCMBIX U CILONCHBIX IPUPOS, HCUPOSB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  OenKos,  yeneeo0o8  (MOHO-, Ou- U  NOJUCAXAPUOO8);
ULTIOCMPUPOBAMb  2EHEMUYECKYI0  CB8A3b  Medc0y  HUMU  VPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUUECKUX Peakyutl ¢ UCHONb308AHUEM CIMPYKIYPHBIX
dopmyn;

chopmMupoeanHoCcms yMeHUs. Xapakmepu3o8ams WCTOYHHKHU YTIIEBOJIOPOIHOTO
ChIpbsi (He(Thb, TPUPOAHBIM Ta3, Yroijib), CIOCOOBI HX TepepadOTKU U

MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadOTKH;

10)chopmuposannocmes  ymenuti  npo6oOums  BBIYHCICHUS 10 XHMHYECKUM

ypaBHEHHAM (Macchl, 00bEMa, KOJUYSCTBA MCXOMHOTO BEIISCTBA WMJIM IMPOJYKTa
peakIuu MO H3BECTHBIM Macce, O0BEMY, KOJHUYECTBY OJIHOTO M3 HMCXOJHBIX

BEILIECTB WU MPOJYKTOB PEAKIUN);

11)cqpopmuposannocmo ymenuii 61adems CUCTEMON 3HAHUH 00 OCHOBHBIX METOAAX

HAy4YHOr0 TMO3HAHUSA, HCMOJIb3YEMbIX B XHMHUU TIPU HU3YUYCHUU BEIIECTB U
XAMHUYECKUX SIBJIECHU I (mabmronieHue, U3MEpEHHUE, DKCIIEPUMEHT,
MOJICTTUPOBAHUE), UCNOAb308aMb CUCTEMHbIC XUMUUYECKUE 3HAHUS JJISl TTPUHSATHUS
PELICHUN B KOHKPETHBIX )KU3HCHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMHU U UX

IMPUMCHCHHUCM;
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cpopmupoganHocmy  8IAOEHUSI CUCMEMOU 3HAHULL O eCmecmBeHHOHAYYHbIX
Memooax No3HAHUA — HAOIIO0EHUU, UBMEPEHUU, MOOETUPOBAHUU, IKCNEePUMEHME
(peanvHoM U MbICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHUSL,
CHOPMUPOBAHHOCIL Y MEHUST NPUMEHAMb OCHOBHblE ONEPaAyUU MbLCIUMENbHOL
O0esimebHOCMU — AHAIU3 U CUHMe3, CpasHeHue, 00obueHe, CUCTeMAMU3ayuio,
8blsAGIeHUe NPUYUHHO-CTIEOCMBEHHBIX C853ell — 015 U3YYeHUsl CBOUCME eujecms U
XUMUYECKUX PeaKyul;

12)cghopmuposannocmes ymenuii cobarooams npasuia TOJIB30BAHUS XUMHUCCKON
MOCy/IOl M Ja0OpaTOPHBIM O0OpPYJOBAaHUEM, a TAKXKE MpaBuia OOpAIICHUS C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

13)cpopmuposannocme  ymenuti  niaHupogames WU - GbINOAHAMbL ~ XUMUYECKUN
DKCIIEPUMEHT (TMpEeBpallleHUus] OpPraHUYEeCKUX BEIIECTB IPU  HArpeBaHUU,
MOJIYYCHUE OJTWJICHA W M3YYCHHE €ro CBOWMCTB, KAYCCTBEHHBIC pEaKIINH
OpraHMYECKUX BEIIECTB, JEHATypaius OCJKOB TMpPU HarpeBaHUU, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBMM C NPABWJIAMHM TEXHHMKH O€30MAaCHOCTH MpH
oOpalleHn ¢ BEIIEeCTBAMH U J1a0OpPaTOPHBIM OOOPYIIOBAHUEM, NPeOCmasiimo
pe3yNbTaThl XUMHYECKOTO JKCIepuMeHTa B (GopMe 3amucd  ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIUNA U @opmyiuposams BBIBOABI Ha OCHOBE JTHX
pE3yNIbTATOB;
chopMUPOBAHHOCIbL  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUND
XUMUYECKUUl dKCnepumenm (NOAyYeHue U U3VueHue CEOUCME Op2aHU4ecKux
gewecms, KauecmeeHHvle peakyuu y21eeo00po008 pPAa3IudHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OP2AHUHECKUX BeUjeCms, peuieHue IKCNePUMEHMATbHbIX
3a0ay no pAcno3HABAHUI0 OP2AHUYECKUX 6ewjecms) ¢ CcoOMo0eHuemM npasui
be30nacrHoeo obpawjenus ¢ ewjecmeamu U J1abopamopHviM 000py008aHUeM,
Gopmyrupoeams  yeib UCCIe008aAHUA, NPEOCMABIAMb 6 pPa3IUdHOU popme

PpEe3ynibmanibl IKCnepumernma, aHajau3upoeanio U OyeHueams ux OOCmOGBPHOCWIb,'
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14)cpopmuposannocms ~ ymenuil  Kpumudecku — AHAIUIUPOBAMDb  XUMUYECKYIO
uH(pOpMaIHIO, TTOJIy4aeMylo U3 pa3HbiX uctouHukoB (CMU, UuTtepHeT u np.);
COPpMUPOBAHHOCb ~ YMEHU:  OCYUeCmeNams  YeleHanpasileHHblli  NOUCK
XUMUYECKOU UHGOpMaAyULU 8 PA3TUYHbIX UCIOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAas
aumepamypa, CMHU, HUumepnem u Op.), Kpumuuecku aHaiu3upo8amo
Xumuueckyro  ungopmayuio, nepepabamvigamv €€ U  UCNOIL308AMb 8
COOMBEeMCMBUU C NOCMABIIEHHOU Y4eOHOU 3a0ayell

15) cpopmuposannocmo VMeHUt cobooamo npasunia AKOJIOTUYECKHU
LEJIeCO00pa3HOro MOBEACHUS B OBITY W TPYIOBOM MAEATENBHOCTH B ILENAX
COXPAaHEHHUSI CBOETO 3/I0pPOBbS M OKPYKaOIIEH MPUPOJHOU CPENbl;, 0CO3HABAMb
OMAaCHOCTh BO3JICHCTBUSI Ha JKMBBIE OPTaHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, IMOHUMasi cMbica mnokazatens [IJIK (mpemenbHOl AOMyCTUMOM
KOHIICHTPAIlMU), NOsACHAMbL HAa TPHUMEpPax  CHOCOObI  YMECHBINICHUS U
MPEIOTBPAICHHS NX BPEIHOTO BO3ACHCTBUS HA OPTAHNU3M UEIOBEKa,
AHAUZUPOBAMb YENeCO0OPAZHOCMb NPUMEHEHUs  OP2aHU4eCKUux  eujecms 8
NPOMBIULIEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHU. COOMHOULEHUS] DUCK-NOJIb3A

16) a1 0OydaromMXCcsi € OTrPaHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBBS: yMEHHE
MPUMEHSATh 3HAaHUST 00 OCHOBHBIX JIOCTYIMHBIX METOJAaX IIO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUM;

17) niast crnenbIX U CIa0OBUASIIMX OOYYArOIIUXCS: YMEHHE HCIOJIb30BaTh PEibe(hHO

TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMu4eckux Gopmyi.

B 11 kuacce mnpeaMeTHble Ppe3yJabTaTbl OCBOeHHUsI Kypca «OOmasi u

HEOPraHu4vecKasi XMMHS» OTPAKAIOT:

1) cgopmuposannocme  mpedcmaenenuii: O  XUMHYECKOH  COCTaBIIIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, POJIM XHMHHM B IIO3HAHUM SIBJICHHUM
opuposbl, B  (OPMHUPOBAHMM  MBIIUIEHUS U KYJIbTYpPbl  JUYHOCTH, €€

(YHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOW MJisi PEUIeHHUs MPaKTHYECKHX
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2)

3)

3a/lad ¥ DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIECHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOJIHOM Cpeie;

81a0eHue CHCTEMOH XAMHAYECKUX 3HAHWH, KOTOpast BKJIIOYAET:
OCHOBOITOJIATalOIINE TOHATHS (XMMHYCCKUN 3JEMEHT, aToM, u3oTom, S-, p-, d-
AIICKTPOHHBIE OpPOMTANIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJIAPHBIA 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasi CBS3b
(KoBajieHTHAss, WMOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpUCTAIIMYCCKAs
peHIETKa, TUIIBI XUMUYECKUX PEaKIUid, PacTBOP, IEKTPOIUTHI, HEIICKTPOJIUTHI,
ANIEKTPOJIUTUYECKAST JUCCOLMAIUS, OKHUCIUTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUYECKOW PEaKIMH, XUMHYECKOE PABHOBECHE, TCOPHUH U 3aKOHBI (TeopHs
AIEKTPOJIUTAYECKON AHCColMannu, nepuoandeckuii 3akoH JI. M. Menneneena,
3aKOH COXPaHEHMSI MACChl BEILIECTB, 3aKOH COXPAHCHMS W MPEBpAIICHUS] YHEPTUU
P XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3bIK XHMHH,
MHPOBO33PEHUECKUE 3HAHUS, JIeKAIUE B OCHOBE MOHUMAHUSI MPUUYMHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBICHHUH, (PAKTOIOTHYCCKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJTY4YEeHUU U 0€30MMaCHOM MCIOJIb30BAHUU BAaXKHEHUIITUX HEOPTaHUUYECKUX
BEILIECTB B OBITY M MIPAKTUYSCKOM JEATCIILHOCTH YCIIOBEKA;

coBpeMeHHble NPeoCmasieHus 0 CMPOeHUU Beujecmed HaA AMOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMOJEKVIISIPHOM YPOBHAX, NPEOCMABIEHUs 0 MeXaHusmax
XUMUYECKUX PeaKyutl, mepMOoOUHAMUYECKUX U KUHEMUYeCKUX 3aKOHOMEPHOCAX
UX NPOMeEKaHus, O XUMUYECKOM pPAGHOBeCUU, pPACMBOPAX U OUCNEPCHBIX
cucmemax, ¢haxkmosnocuyeckue ceedeHusi 0 COUCMBax, cocmaese, NOAYYeHUU U
0e30NaACHOM UCNONIL30BAHUU BANCHEUUUX HEOP2AHUYECKUX eeujecms 6 Oblmy u
NPAKMUYECKOU  OesimelbHOCMU — 4ellogeKd, OOWUxX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCEA,

chOpMUPOBAHHOCMb  YMEHUll  8blAGIAMb XapaKTEpPHbIC TMPU3HAKU TOHITHH,
YCMaHaenueams WX B3aUMOCBSI3b, UCHOIL308AMb COOTBETCTBYIOIIUE TOHSITHS

IIPpH OIMMCAaHNHN HCOPTAHNYCCKUX BCHICCTB U UX npeBpameHHﬁ;
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4)

5)

6)

7)

cpopmupoeannocms  yMeHUull  UCHOb308amMb XUMHUYECKYI0 CHMBOJIMKY JJIS
cocTaBieHUs (OpMYyJ BEIIECTB M  YPaBHEHUM XMMHMYECKUX  PEAKIIMIA;
cucrematnueckyro HoMeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblil ras3, yIJEKHCIBbIM Ta3, aMMMaK, TaméHas
U3BECTh, HETAIIEHAs! U3BECTh, IMTHEBAS COZA, TUPUT U JIp.);

cpopmuposannocmes ymeHuli onpeoenans BaJEHTHOCTb U CTENEHb OKUCIIECHUS
XUMHUYECKUX AJIEMEHTOB B COCIUHEHUSAX Pa3IU4YHOIO COCTABA; BUJ XHUMHUYECKOU
CBS3M (KOBAJICHTHAs, HOHHAs, METAJUIMYECKas, BOJOPO/IHASA) B COEAMHEHUSX; TUIT
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BelIecTBa (aTOMHAas, MOJEKYJsSIpHas,
MOHHAas, METaJJINYeCcKasi); XapaKTep Cpe/ibl B BOJHBIX pacCTBOPax HEOPTaHUYECKUX
COCIMHCHMI;

cpopmupoeannocms yMenus 00BACHAMb 3A6UCUMOCHb CBOUCME 8eujecms om
8UOA XUMUYECKOU CBA3U U MUNa KPUCMALIU4eCKOU peulémky, OOMEeHHbll U
OOHOPHO-AKYENMOPHBIU MEXAHUZMbI 00PA308AHUS KOBATIEHMHOU C8A3U;
cpopmuposannocmes ymeHuu yCmanaeaueams MPUHAAIEKHOCTh HEOPIraHNYECKUX
BEILECTB M0 UX COCTaBY K ONpPEACIIEHHOMY KJIAacCy/Tpynie COeIUHEHHUI (MPOCThIe
BEIIECTBA — METAUIBI M  HEMETAJUIbl, OKCHJbl, OCHOBaHHSA, KHUCIOTHI,
amdoTepHbIe THIPOKCHU]IBI, COJIH);

CPOPMUPOBAHHOCINL YMEHUN. KIACCUDPUYUPOBAMb: HEOPSAHUYECKUE BeUjeCBa No
ux cocmagy, Xumudeckue peaxyuu no pasiudHbiM NPUHAKAM (YUCTY U COCMABY
peazupyrowux eeujecms, meniogomy 3¢ggexmy peaxkyuu, uU3MeHeHUuro cmeneHet
OKUCNEeHUsl IIIeMEHMOo8, O00paAMmuMOCmu, YYacmulo Kamaiuzamopa u m.n.);
CaMOCMOSIMENbHO  8bIOUPAMb  OCHOBAHUA U Kpumepuu O KlaAcCupurayuu
U3YUAEMbIX GeUeCms U XUMUYECKUX PeaKyuil;

cpopmuposanHocms ymMenull packpvléams CMbICI Neproandeckoro 3akona Jl. 1.
MenneneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIbHYIO U

MPOTHOCTHYECKYIO (QYHKIIUU;
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8)

9)

chopmuposanHoCcmy YMeHUll Xapakmepusoeams 3JACKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mepuooB [lepuoanueckoid cucTeMbl XUMHUYECKUX
anmemenTtoB [I. M. MenneneeBa, UCHONB3ysl MOHSATHS «S-, P-, d-3JIeKTpOHHBIE
opOUTANINY, «IHEPTETUUECKUE YPOBHIY; 00bACHANMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COCJUHEHUH IO MepuojaM U Tpynrnam
[lepnognyeckon cuctemMbl XUMUYECKUX dnemMeHToB /. . Menneneesa;
«OCHOBHOE U 8030VHCOEHHOE IHEpeemuyecKue COCMOAHUS amomay, 00bACHAMDb
3AKOHOMEPHOCMU U3MEHEHUs C8OLUICIE XUMUYECKUX INEeMEHMO8 U UX COeOUHEHULL
no nepuooam u epynnam Ilepuoouuecxoii cucmemot /| U Menoeneesa, eanenmuvie
B03MONCHOCMU AMOMO8 JJIeMEHMO8 HA OCHO8€ CMPOEHUS UX IIEeKMPOHHBIX
00010YeK

cpopmuposannocme  ymenuu  xapakmepuzoseamv  (onucvieams) — 00IIHE
XUMHUYECKME CBOMCTBA HEOPraHWYECKMX BEIIECTB PA3JIMYHBIX  KJIACCOB;
noomeepocoams CylUIeCTBOBAHNE T€HETUYECKON CBS3M MEXKIY HEOPTraHUYECKUMHU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINAN;
chOpMUPOBAHHOCMb ~ YMEHUsL — PACKPbI8AMb  CYUWHOCMb:  OKUCTUMENbHO-
80CCMAHOBUMENbHBIX ~ PEaKyulli.  noCpeoCmeoM COCMABILEHUsl  IeKMPOHHO2O
oanamca smux peaxyuul, peakyuti UOHHO 20 O0OMeHa NYyMEM COCMAGNEeHUs UX
HOJHBIX U COKPAWEHHBIX UOHHLIX VPAGHEHUl, peakyuti 2uopoiusd, peaxyuil
KOMNIeKcoobpazosanus — (Ha  npumepe  2UOPOKCOKOMNIEKCO8 — YUHKA U

ANIOMUHUSL);

10)cghopmuposannocmes  ymenusi kiaccuguyupoéams XUMHUSCKHE PEAKIUH T10

pPa3JIMYHBIM TMpU3HAKaM (YHCIIYy U COCTaBy pPEardpyrollux BEIIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHUIO CTETNIEHEH OKUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH

peakiny, y9acTUIO KaTaanu3aTropa);

11)cpopmuposannocmes  ymenuii cocmaeisimes YPaBHEHUS PEAKIUN Pa3IUUHBIX

THUIIOB, IIOJHBIC H COKpaH_IéHHBIe YpaBHCHUA peaKuHﬁ HOHHOTI'O O6MCHa,

YUUTBIBAA YCJIOBUA, IIPU KOTOPBIX 9TU PCAKIINH UAYT 1O KOHIIA,
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12)cpopmuposannocms  ymenuii  nposoOums — PEAKIHH,  IMOATBEPIKIAIOIINE
KAueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB; PACHO3HABAMDb
OTIBITHBIM TTyTEM MOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX
BEIIECTB;

13)chopmuposannocme  ymenuii  packpvleamv  CYIUIHOCTb  OKHCIMTEIbHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABIICHUS JIEKTPOHHOTO OalaHca
ATUX PEaAKIUM;

14) cghopmuposannocme ymenuti 06vsCHAMb 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH
peaknmuu OT pa3IWYHBIX (HAKTOPOB; XapakTep CMEMICHUS XHUMHYECKOTO
paBHOBECHS B 3aBUCHMMOCTH OT BHEIIHEro Bo3aeicTus (npuniun Jle llarense);
cghopmupoeannocmev  ymeHus — OOBACHAMbL — 3AKOHOMEPHOCMU  NPOMEKAHUs
XUMUYECKUX PeaKyull ¢ Y4Eémom ux IHepeemuyeckux XapaKxmepucmuk, xapaxmep
U3BMEHEHUsI CKOPOCMU XUMUYECKOU peakyuu 6 3aGUCUMOCMU OM  PA3TUYHbIX
Gaxmopos, a makdce Xapakmep CMeujeHus XUMUYECKO20 PABHOBeCUsi NOO
GRUsAHUEM BHeWHUX 8o30elicmautl (npuryun Jle [llamenve),;

15)cpopmuposannocms  ymeHull  Xxapakmepuzoéamv ~ XUMHUYECKUE  TPOIIECCHI,
JeKalue B OCHOBE MPOMBIIIIEHHOTO MOJYyYEHUsI CEPHOM KUCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX H
AKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO TIPOU3BOJICTBA;
copmMupo8anHOCmMb YMEHUs XapaKmepu3zo8ams XUmMuiecKkue peakyuu, iexcaujue
8 O0CHOBE NPOMBIUIEHHO20 NOJYYeHUs CEPHOU KUCIOmMbl, aAMMUaKa, oodwue
HAayuHvle NPUHYUNBI XUMUYLECKUX NPOU3BOOCME; Yeaeco0Opa3HOCMb NPUMEHEHUs.
HeOp2aHUYecKux 6ewjecms 8 NPOMBIUIEHHOCMU U 8 Oblmy ¢ MOYKU 3PeHUs
COOMHOULEHUS. PUCK-NOIb3A;

16) chopmuposannocmes  ymenuili npo6oOoumv BBIYMCICHHS C HCIHOJIb30BAHUEM
MOHSTHUST «MAcCOBasi JIOJS BEIECTBA B PAaCTBOPE», 0OBbEMHBIX OTHOIIEHUN Ta30B
IIPU XUMUYECKUX PEAKIIUAX, MACChI BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY

KOJIMYECTBY BEIIECTBA, MACCe WM OOBEMY OJTHOTO M3 YYACTBYIOLIMX B PEAKLIHH
36



BEIIECTB, TETUIOBOTO 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MaCChI
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

cpopmuposanHocms ymMeHusi nPoBOOUNb PACYEmbl: C UCNOIb308AHUEM NOHAMUL
«maccosas 0015 eewjecmeéa 8 pacmeopey U «MOJNAPHAS KOHUEHMPAYUsL),
maccel gewecmsea unu o6véMA 2aza NO U3BECMHOMY KOJIUYECmE) 6eujecmad,
macce unu 00HEMY 00HO20 U3 YHACMBYIOWUX 8 PeaKyul Geuecms, menjio8o2o
aghghexma peaxyuu, 3HaueHUs 8000POOHO20 NOKA3AMENS PACMEOPOE KUCIOM U
wenoueli ¢ U38eCMHOU CMENneHvlo ouccoyuayuu, maccol (00véma, Koauuecmeda
sewecmea) npooOyKma peakyuu, eciu 00OHO U3 UCXOOHBIX 8euecms OAHO 8 BUOe
pacmeopa ¢ OnpedenéHHOU MAcco8oll 00aell pacmeopEeéHHO20 Beuecmsa Uil OaHo
8 uzbvLimKe (umeem npumecu);, O0aU BbIXO0A NPOOYKMA pearyuu; 0OBLEMHBIX
OMHOWEHUL 24308,

17)cpopmuposannocmes ymenuii cobaooams npasuia TOIb30BAHHS XUMHUYCCKON
MOCY/IOl M Ja0OpaTOPHBIM O0OpPYJOBAaHUEM, a TaKXKE IMpaBuia OOpAICHHS C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMHU TIO BBHITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

18) chopmuposannocms  ymenuil  naanupogamv U - GbINOJHAMbL — XUMHUCCKHMA
HKCIIEPUMEHT (pa3iokKeHHe MEePOKCUAAa BOJIOPOAA B MPUCYTCTBUM KaTalau3aTopa,
OTpe/ieNieHue CpeAbl PAcTBOPOB BEIIECTB C MMOMOIIBI0  YHHUBEPCAIHLHOTO
WHUKATOPA, BIUSHUE PAa3IMUHBIX ()aKTOPOB HA CKOPOCTh XMMHYECKOW peakInu,
peakiy MOHHOTO OOMEHa, KaueCTBEHHbIE peaklMM Ha cyibdar-, kapOoHaT- U
XJIOpUI-aHUOHBI, HA KATHOH aMMOHWUSI; PEIICHUE YKCIIEPUMEHTATBHBIX 3a/a4 10
teMam «Metamiey u «Hemeramibpl») B COOTBETCTBHHM C TMPaBHJIAMH TEXHUKH
0e30macHOCTH MpU 00palIEHUH C BELIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAHUEM,
npeocmasnsims  Pe3yJbTaThl XHMHUYECKOTO 3KCIIEpUMEHTa B (QopMe 3amucH
YPaBHEHUN COOTBETCTBYIOLUX PEAKIUN U ghopmynuposams BBHIBOABI Ha OCHOBE

9THUX PE3YyIbTATOB,
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copmMupo8anHoCmy  YMeHULl: CamMoCmMoamenbHo NIAHUPOBAMb U NPOBOOUMD
XUMUYeckulli  IKCnepumMeHm  (npogedeHue  peakyuti  UOHHO20 — OOMeHa,
noomeepcoeHue  KauecmeenHo20  COCMasd  HeOp2AHUYECKUX  8euecms;
onpeoeneHue cpedvl pacmeopos8 8eulecms ¢ NOMOUDBIO UHOUKAMOPO8, U3VUEHUEe
BIUAHUSL PA3TUYHBIX (DAKMOPOB8 HA CKOPOCMb XUMUYECKOU peakyuu; peuleHue
IKCNEPUMEHMANbHLIX  3a0ay no memam «Memannory u «Hememannory) c
cobo0eHuem npasuil 0e3onacHo20 0OpaweHUus ¢ euwecmseamu U 1a60pamopHvIM
obopydosanuem, Gopmyauposames yeib UCCIE008AHUS, NPeOCmAasiamsb 8
pasmuuHou  gopme  pe3yrbmamol 9KCnepumMeHma, AHAU3UPOBATNL U
OYEHUBAMb UX OOCMOBEPHOCHb,

19)cpopmuposannocms  ymenuil  Kpumuwecku — AHAIUIUPOBAMDb  XUMHUYECKYIO
uH(dOpMaIHIO, TTOJIy4aeMyto U3 pa3Hbix uctounukoB (CMU, UuTtepHeT u np.);

20) cchopmuposannocmo VYMeHUt coorodams npasuia HKOJIOTHYECKHU
1eJeCO00pa3HOro MOBEACHUS B OBITY W TPYIOBOM MAEATENBHOCTH B ILENX
COXpaHEHHUsS] CBOETO 37I0POBbSI M OKPY>KAIOIIEH MPUPOJTHON CPEIbl, OCO3HABATH
OIMACHOCTh BO3JCUCTBHS Ha JKUBBIC OPTraHU3MBI ONPENCIEHHBIX BEIIECTB,
noHumasi cMbica mokasatens [IJIK (mpemenbHON MOMYyCTHMOM KOHIICHTPAIIUH),
NOsACHAMb HA TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS U MPEAOTBPAICHUSI KX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa;
cpopmupoeanHocmy YMeHUuli. coon00ams Npasulad NOIb308AHUS XUMUYECKOU
nocyoou u J1abopamopHuiM 000py008aHueM, 00paweHUss ¢ Geuecmeamu 6
COOMBEMCMBUU C UHCIMPYKYUIMU NO BbINOJIHEHUIO JIADOPAMOPHBIX XUMUYECKUX
ONBIMOB, IKONIO2UYECKU UYEeNecO0OPA3ZH020 NOoGeoeHUus 6 Ovimy u mpyooeou
0esmeNbHOCU 8 YeNsaX COXPAHEHUSI CB0e20 300P08bs, OKPYICaroueli NPUpooHoll
cpedbl U OOCMUNCEHUsT e€ YCMOUUUBO20 PA38UMUs, OCO3HABAMb ONACHOCMb
MOKCUYECKO20 0elCMBUsL HA HCUBble OP2AHUZMbL ONPEOENEHHBIX HeOPSAHUYECKUX
sewecms, nonumas cmoici nokasamens IIJJK (npedenvnou  donycmumoil

KOHYenmpayuu), cpopmuposannocmy VMeHUU: ocywecmsnimo
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YeneHanpasienHblll NOUCK XUMUYECKOU UHGOpMayuu 8 pasiutdHblX UCHMOYHUKAX
(hayuHas u yueono-nayunas aumepamypa, CMU, Humeprnem u Op ), Kpumuyecku
AHAU3UPOBAL  XUMUYECKVIO  UHGopmayuro,  nepepabamvliéams  e€ U
UCNOIL3068AMb 8 COOMBEMCMBULU C NOCMABIIEHHOU Y4eOHOU 3a0ayell

21)uis  oOydJaromuMxcss ¢ OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3JI0pPOBBS: YMCHHUE
NPUMEHATH 3HaHWS 00 OCHOBHBIX JOCTYNHBIX METO/JaX MO3HAHHS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

22) 1S CHCTBIX M CIa00BUASIINX OOYYAOIIUXCS: YMEHHE UCIOJIL30BaTh PeiIbe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins Ay 3anucu XumMuueckux GopMyi.
Pesynbratel 00yueHMss Ha ©0a30BOM YpPOBHE OPHEHTUPOBAHbI Ha OOIIYIO

(GYHKIIMOHAFHYIO TPAMOTHOCTH, TOJMyYeHHE KOMIETEHTHOCTEH I MOBCEIHEBHON

KU3HM U oO0miero pasButus. PesynbraThl 00ydeHHsT Ha YIIIyOJEHHOM YpOBHE

OpUEHTHpPOBaHbl Ha  MOJY4YEHHE  KOMIETEHTHOCTEH A Mociexyromen

npodeccruoHaIbHON ASSITENFHOCTH KaK B paMKax JaHHOW MpeaIMEeTHON 001acTH, TaK U

B CMEXXHBIX C HEW 00JI1aCTsIX.
COAEPXAHHUE YYEBHOI'O ITPE/IMETA «XUMMUS»

10 KJIACC « OPTAHUYECKASI XUMMUSI» BA3OBbI YPOBEHb

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer opranuveckod XuUMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE WU 3HAUCHUE B
MOJIYYeHUH HOBBIX BEIIECTB W MaTepuangoB. Teopus CTPOCHUS OPTraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE TI0JIOKeHUS. CTPYKTypHBIE (POPMYIIBI
opraHuueckux BemiectB. ['omosorus, uzomepusi. XuMUYECKasi CBSI3b B OPTaHHUYECKUX
COCIMHEHUAX — OJIMHAPHBIE U KPATHBIC CBSI3HU.

[IpeacraBnenne o kiaccupukanuu OpraHUYECKUX BemecTB. HomeHkmatypa
OpPraHUYeCKUX COCIMHEHMM (cUcTeMaTudeckas) W TpUBUAIbHBIC Ha3BaHUSA

Ba)KHEHIIINX HpC,Z[CTaBHTCJIeﬁ KJIIaCCOB OPraHN4YCCKUX BCUICCTB.
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3KCHepI/IMeHTaJ'IBHBIC MCTOAbI HM3YUYCHHA BCIICCTB W HX npeBpameHHﬁ:
O3HAKOMJICHHUC C 06pa3uaMH OpraHUYCCKUX BCUICCTB U MATCpHUAJIaMH Ha UX OCHOBC,
MOJACIHUPOBAHUC MOJICKYJI OPraHHYCCKHX BCHICCTB, H36HIOI[CHI/IG H OIIMCAaHHC
ACMOHCTPAOHMOHHBIX OIIBITOB II0O IIPCBPAIICHHUIO OPTaHHYCCKHX BCIOCCTB IIPpHU

HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJIOTHYECKMM psa. Meran wu 3TaH —
IpocTeilliie MpEeACTaBUTENN aJKaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHus W TOpPEHHUs), HAXOXKIEHUE B MPUPOAE, MOJYyYEHUE U
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOCHHME, IOMOJOTMYECKHW PsA. OTWIEH W IPOINUIEH —
MPOCTEUILINE MPEICTABUTENN AQJIKEHOB: (PU3NYECKHUEe W XHMMHYECKHE CBOMCTBA
(peakuMyd  TUAPUPOBAHUSA, TaJOICHUPOBAHMS, TUApPATAllUU, OKHUCIEHUS U
MOJIMMEPU3AIINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl. byrtaauen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BaKHeUIINe
XUMHUYECKHUE CBOWCTBA (peakuus mnonumepusauuun). IlomyuyeHue CHHTETHYECKOTO
Kay4dyKa W pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKUHN psf. AUETHIIEH —
OpoCTEHIINKA MpEeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHe, (usnueckue Hu
XUMHUYECKUE CBOMCTBa (peakuuu THAPUPOBAHMS, TajJOT€HUPOBAHUS, TUIpaTalluH,
rOpEHUs), MOJYyUYEHUE U TPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHue, (uU3MUYECKHWEe M XHUMHUYECKHE CBOICTBa
(peakuuu rajoreHMpoBaHUS M HUTPOBAHUS), MOJYyYEHHWE W NpHUMEHEHHe. Toayou:

CcOoCTaB, CTPOCHUC, d)I/IBI/I‘—IeCI(I/Ie 1 XUMMYECKHE CBOMCTBA (DeaKHI/II/I TaJIOTCHHUPOBAHUA

u HI/ITDOBaHI/ISI) MNOJYUYCHHUC M TIPHMMCHCHMHC. TOKCMYHOCTh ApCHOB. I'eneTuueckas

CBA3b MCXKAY YIJICBOAOpOAaMU, IMMPUHAMJICKAIIUMH K Pa3JIMYHbIM KJIaCCaM.
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[IpupoaHble HCTOUYHUKH YTIEBOAOPOAOB. [IprupoiHblifl ra3 U MOMyTHBIE HE(TAHBIC
rasel. Hegtpb u €€ mpoucxoxaenue. CriocoObl mnepepaOOTKuM He(THU: NHEPEroHka,
KPEKUHI (TEpMHUYECKHI, KaTaluTUYeCKuid), mnuposn3. IIponykTel mnepepaboTku
HE(TH, UX NPUMEHEHUE B IMPOMBILUIEHHOCTH U B ObITy. KameHHbll yronp u
IPOAYKTHI €0 MepepadOTKHU.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHMS BEIIECTB MW HX IPEBpalICHUI:
O3HaKOMJIEHHE ¢ 00pa3laMy IJIacTMacC, KaydyyKoB M pe3uHbl; Koyekuuu «Hedgts» n
«YTonb»; MOAEIUPOBAHUE MOJIEKYJl VYIJIEBOJOPOJAOB M TaJOr€HONPOU3BOIHBIX;

MIPOBEICHHE NMPAKTHUECKOW PaOOThI: MOJYyUYECHUE STUJIEHA U U3yYEHHE €TO CBOWCTB.

PacuérHble 3agaun
Brraucnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00béMa, KOJIUIECTBA
HCXOJHOTO BEIECTBA WJIM MNPOJAYKTa PEaKIuU IO HU3BECTHBIM Macce, O00BEMY,

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

Kucisiopoacoaep:kamnue oprannueckue coeJMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METAHO U TAHO: CTpOoeHUE, (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIMu C aKTUBHBIMU METAJJIAMH, TajloT€HOBOJIOPOIaMH,
TOpeHHeE), MpUMeHeHre. Bo1opoIHbIe CBS3M MEXy MOJICKYyJIaMHu CiupToB. JleiicTBre
METAHOJIA ¥ 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTUICHTJIMKOJb U TIUIEPUH: CTpOeHHE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IICIOYHBIMU METAJJIaMU, KaueCTBEHHAs
peakuusi Ha MHOroaTOMHbIE cOupThl). JlelicTBUE Ha oOpraHu3M 4YellOBeKa.
[IprmeHeHue ruepruHa U STUIICHTIIAKOJIS.

deHoII: CTpOeHUE MOJICKYJTbI, (PU3UYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH
¢denomna. [Ipumenenue denona.

Anbaerunbl U KeTOHbI. DOpMaNbACTUI, AlIETABICTHI: CTPOCHUE, PU3HMUECKUE U
XUMUYECKHUE CBOMCTBA (peaklUU OKHUCICHUS M BOCCTAHOBJICHHS, Kau€CTBEHHBIE
peakiuu), NoJIydeHUEe U IPUMEHEHUE.
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AHGTOHZ CTPOCHUC, d)HBH‘-IGCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKI_[I/II/I OKHUCJICHUA U

BOCCTaHOBJIeHI/ISI), IIOJYYCHHC U IPUMCHCHHNC.

OAHOOCHOBHBIE TpeneIbHbIe KapOOHOBBIE KHCIOTH. MypaBbHHAs W YKCycCHas
KHUCIIOTBI: CTpOCHHE, (PU3MUECKHEe U XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME IS
KJ1acca KUCIIOT, peakius dTepudukaium), noryuenue u npumenenue. CreapuHoBas u
OJIEMHOBAsI KUCIOTHI KaK MPEACTaBUTEIHN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE ACHCTBHE.

CnoxHble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONMU3 CIIOKHBIX
s¢upoB. Kupel. I'maponus xupos. [Ipumenenue >xupoB. buosornmueckas poiib
KUPOB.

VYrneBoasl: cocraB, KiaccupUKalus yriieBoJoB (MOHO-, - U MOJIMCAXAPHUIbI).
['moko3a — mpocTedmuii  MOHOCaxapui: OCOOCHHOCTH CTPOEHHUS MOJEKYJIBI,
¢u3znueckue U XUMHUYECKHE CBOWMCTBa (B3aumojeicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHUAYHbIM pacTBOpoM okcuia cepedpa(l), BocctaHoBIEHUE, OPOKEHHE
[JIIOKO3bl), HAXOXJEHHWE B TMpUPOAE, NpPUMEHEHUE, OUOJIOTUYECKas pPOJb.
®dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3bI.

Caxapo3a— npCaACTaBUTC/Ib AMCAaXapua0B, THAPOJIN3, HAXOXKIACHUC B IIPHUPOAC U

IIPUMCHCHHC.

Kpaxman u uemnonosa kak npupojHble nojaumepbl. CTpoeHHe Kpaxmana u
1euirono3spl.  Du3nueckue W XMMUYECKHE CBOMCTBAa KpaxMmana (THApOJIU3,
Ka4ueCTBEHHAS PEaKIIUsI C HOJIOM).

OKCIIepUMEHTAIbHBIE METOJIbl M3YyYEeHHUsT BEIIECTB U WX IPEBpAICHUI:
MPOBE/ICHHE, HAOJIOJICHHE W OINKCAHUE JACMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBEHHbIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJA
okcunoM Meau(Il)), MHOroaToMHBIX CHOUPTOB (B3aUMOJCHCTBUE TJIMIEPUHA C
rugpokcugom meau(ll)), anprerngoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rumpokcumom wmeau(Il), B3amMopelcTBHE Kpaxmana ¢ HOIOM);

MPOBEJCHUE MPAKTUYECKOM pabOThI: CBOIICTBA paCTBOpPA YKCYCHOM KHCIIOTHI.
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PacuérHble 3a1aun
Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUIECTBA
HCXOJHOTO BEIECTBA WJIM MNPOJIYKTa PEaKIUU IO HU3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BCHICCTB WU IIPOAYKTOB peaKHHH).

A30Tc0z1ep>1camne OpPraHuv€CKHue COCANHCHUA

Awmunbsl. MeTujaMuH M aHWJIMH: COCTaB, CTPOCHHUC, d)I/ISI/I‘IeCKI/Ie H XUMHWYCCKHEC

CBOMCTBA (I‘ODGHHC, B3aUMOJCHCTBHUE C BOJOM U KHCJIOTaMI/I).

AMHWHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coeauHeHus. dusznueckue u
XUMUYECKUE CBOWCTBA aMHUHOKHUCIOT (Ha mOpuMepe TiuiuHa). buonoruueckoe
3HAY€HUE aMUHOKUCIOT. [lenTusl.

benkun kak mnpuUpoAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHasi,
BTOPUYHAST M TPETUYHAs CTPYKTypa OeikoB. XUMHUYECKHUE CBOWCTBA OEIKOB:
TUAPOJIU3, IEHATypallusl, KAYeCTBEHHBIE PEAKIIUUA Ha OCIIKHU.

OKCIepUMEHTAIbHBIE METOJIbl HU3YyYE€HHUsI BEIIECTB U UX MPEBPAICHUI:
HaOJIIOZICHUE W ONMHUCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeIKOB Mpu

Harp€BaHWH, IBCTHLIC PCAKIINU OCJIKOB.

BbicokoMouieKkyIsIpHbIE COeITMHEHUS]

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJEKYJSIPHBIX COEOUHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALNU, CPEAHSST MOJIEKYJspHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS ¥ MOJUKOHAEHCALUS.

IImacTtMmacchel (HO.HI/IBTI/IJ'IGH, IMOJIMIIPOIMUIICH, TIOJWMBHHUWIXJIOPUI, HOHI/ICTI/IDOH).

HarypaiabHblii ¥ CHHTETHYECKHE KayvuykKh (OYyTaJIMEHOBBIN, XJIOPONPEHOBBIN W

U30MPEHOBLIN). BoloKHA: HaTypalbHBIE (XJOIOK, INEPCTh, NIEIK), UCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIIPOH U JIABCAH).
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OKCIEepUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBpaIicHUi:
O3HaKOMJICHHE ¢ oOpa3laMu TMPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H

Peanm3amust MeXIpeIMETHBIX CBsI3€H MPU M3YUCHUH OpraHMYecKod xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSTUHN, TaK U TOHSATUMU, SBISIIONIUXCS CUCTEMHBIMHU JUISl OTAEIBHBIX TPEIMETOB
€CTECTBEHHOHAYYHOTO ITHUKIIA.

OOmme ecTeCTBEHHO-HAyUYHBIC TIOHSATHS: SBJICHWE, HAY4YHBIM (pakT, TrumoTesa,
3aKOH, TEOpHs, aHalIU3, CHHTE3, KiIacCU(UKAaIus, MEPUOJUYHOCTh, HAONIIOJCHUE,
HU3MEpPEHHE, FIKCIIEPUMEHT, MOJICITUPOBAHHUE.

®duzuka: mMatepus, YHEPrusi, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPreTHUECCKUI
YpOBEHb, BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorusa: knetka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OHWOJOTUYECKH AaKTUBHBIC BemecTBa (OCNKHU, YIIACBOABI, JKUPBI,
(bepMeHTHI).

['eorpadusi: mMuHEpanbl, TOpPHBIE TMOPOMBI, IOJIE3HBIE HCKOMAEMbIE, TOILIMBO,
pECYpCHI.

TexHooTHs: MUIIEBbIE TPOAYKTHI, OCHOBBI PAITMOHATILHOTO MTUTAHUS, MOIOIITHE
CpEIICTBa, IEKAPCTBEHHBIC M KOCMETHYECCKHE TTpenapaThl, MaTepHUalibl U3 UCKYCCTBEH-

HBIX U1 CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASI XUMMUSI» YTJIYBJIEHHBINA YPOBEHD

Teoperuyeckne 0CHOBbI OPraHMYeCKOl XUMHUHU

[IpeameT u 3HaUE€HHWE OPraHUYECKOW XUMHUH, MPEACTABICHHE O MHOrooOpa3uu

OpraHU4Y€CKHX COCIUHECHUMU.
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DJNEKTPOHHOE CTPOCHUE aTOMa YIJIEpOAa: OCHOBHOE U BO30YKIEHHOE COCTOSHU.
BasleHTHBIE BO3MOXXHOCTH aToma yIJiepoaa. XHWMHYECKas CBS3b B OPraHUYECKUX
coequHeHUsIX. TUMbl TMOpPUAM3AMA AaTOMHBIX OpOuTanel yriaepoaa. MexaHU3MbI
oOpa3oBaHMsI KOBAJEHTHOW CBsI3M (OOMEHHBIM U JOHOPHO-AKLENTOPHbIN). TuIbI

MepEKpbIBaHUSI ATOMHBIX OpOUTaliell; 6- U w-cBs3u. OauHapHasi, ABOMHAs U TpOitHas

cBa3b. CriocoObl pa3phiBa CBS3€M B MOJIEKyJlaxX opraHmyeckux BemiecTB. [lonsatue
0 CBOOOJTHOM pajiuKaie, Hykjaeoduie u 35eKTpoduie.

Teopus cTpoeHMs opraHM4YecKux coeanHeHul A. M. byTiepoBa M COBpEMEHHBIE
IIPEACTABIICHNS] O CTPYKTYpE MOJIEKYJ. 3HaUYE€HUE TEOPUH CTPOCHHsI OPraHUYECKUX
coenuHeHnil. MonekynsapHble U CTpYKTypHbIe (Gopmyibl. CTpyKTypHBIE (OPMYIIbI
pa3IMYHBIX BUJOB: pa3BEPHYTAsI, COKpALIEHHAS, CKEJIETHASI.

N3omepus. Buapl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

DneKTpoHHbIE 3PHEKTH B MOJIEKYIaX OPraHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
¥ ME30MEPHBIH 3PPEKThI).

[IpencraBnenue 0 KJaccuuKauu OPraHUYECKUX  BELLIECTB. [TonsTne
o pyHkimoHanbHOU rpymie. ['omosnorus. ['omonorudeckue psapl. CuctremaTudeckas
HOMeHKIarypa oprannueckux coeauHenuii (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZEJIBbHBIX MPEACTaBUTENEH.

OcobeHHOCTH U KiacCU(UKALMS  OpraHuyeckux peakuuil. OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEHHs BEIIeCTB MW HUX IpEeBpalleHUI:
O3HaKOMJIEHHE C 00pa3liaMi OpPraHUYEeCKUX BEIIECTB M MaTepUalaMHd Ha UX OCHOBE;
ONBITHl MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB NMPU HArpeBaHuu (IUIABJICHHUE,
oOyIJMBaHWE | rOPEHHE); KOHCTPYMPOBAHHUE MOJENEH MOJEKYJI OpPraHUuYeCcKuX
BEILECTB.

YrieBoaopoasl
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Ankanpl. ['omonormyeckuii psym  ankaHoB, oOmas ¢opMyrna, HOMEHKJIATypa
¥ M30Mepus. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN ajJKaHOB, SP°-

ruOpuan3alys aTOMHBIX opOuTanel yrieponaa, 6-cBsi3b. KoHbopmepsl. Ousndeckue

CBOIMCTBA AJIKAaHOB.
XHUMHYECKHE CBOMCTBA  AJIKAHOB: pC€akoyu  3aMCIICHUA, HN30MCpU3alnu,

NETUAPUPOBAHMS, LUKIM3ALMKU, MUPOJM3a, KpEeKuHra, ropenus. llpeacraBinenue o

MEXaHM3ME PEAKIUM pPaJUKAIbHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U MPUMEHEHNE aTKaHOB.

Huxnoankanel. OO6mas ¢dopmynna, HOMEHKIaTypa u uzoMepus. OCOOEHHOCTH
CTPOCHHUS U XMMHYECKUX CBOMCTB MajbIX (IIMKJIONPOMAH, IUKIOO0YTaH) U OOBIYHBIX
(IIMKJIOTICHTaH, IMUKJIOTEKCAaH) MUKI0aTkaHoB. COoCcOOBI MOTyYeHUs W MPUMCHCHHE
[IUKJIOATIKAHOB.
Anxenbl. ['omonornueckuii psjx ajakeHoB, oOmas ¢opMmyia, HOMEHKIATypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJlKEHOB, SP rHOpHaM3aLus
aTOMHBIX OpOHUTaJIell yriiepoa, 6- U ©-cBs3u. CTpyKTypHas U reoMeTpudeckas (Iuc-
TpaHc-) n3oMmepus. PU3NIeCKUe CBOMCTBA AIIKEHOB.

XHUMMYECKHE CBOMCTBA: pC€akonu IMPUCOCAUHCHNA, 3aMCIICHHA B O-IIOJIOKCHHUC

P IBOMHOM CBSI3M, NMOJMMEPHU3ALMHU WU OKUCIEHUA. [IpencraBieHre O MEXaHU3Me

peakuuu _ saekTpoduibHoro  mpucoenuHenus.  [IpaBuinmo  MapkoBHHMKOBA.

KauecTBeHHBIE pEaKIUU HA JBOMHYIO CBS3b.
CnocoObl OJIy4eHHs U MPUMEHEHHE aJIKEHOB.
Anxaauensl. Knaccuduxarnus ankanaueHoB (CONMpsDKEHHBIC, W30JIMPOBaHHbIC,

KyMyJIHpoBaHHbIe). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS W XHUMHUYECKHUX CBOMCTB

CONPSKEHHBIX OUEHOB, 1,2- u |, 4npucoenuuenue. [lonumMepunsanus coOnpsiKEHHBIX

JHUCHOB. CriocoOBbI MOJIYUICHHUA U IIPUMCHCHHUC AJIKAIUCHOB.
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Ankunbl. ['OMOJIOTHYECKUW P aJIKUHOB, oOmas Gopmyna, HOMEHKJIATypa
U U30MepUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKUHOB, SP-
ruOpuau3alys aTOMHBIX opOuTanei yriaepoaa. dusnyeckrue cBOWCTBA aIKMHOB.

XVWMHYECKHE CBOMCTBA:! peakuuu IIPUCOEINHEHN, JUMeEpU3alnn
U TPUMEpHU3alK, OKUCICHHs. KUCIOTHBIE CBOMCTBA aIKMHOB, UMEIOIINX KOHLEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peakIMY HA TPOMHYIO CBS3b.

Crioco0pl 1oJTy4eHus: ¥ TPUMEHEHUE aJIKUHOB.

ApomaTrueckue yrieBoaopoAabl (apeHsl). ['oMosiornueckuil psig apeHoB, oOras
(dbopmysa, HOMEHKIIaTypa U U30MEpUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH301a. [IpaBuio APOMATHYHOCTH, IIPUMCPBL ~ apOMATHYCCKHX

coenuHeHnr. PU3NYECKUE CBOMCTBA APEHOB.

XUMHYECKHUE CBOMCTBAa O€H30Jla M €ro TI'OMOJIOI'OB: pCakiun 3aMCIICHHUA
B OCH30JIbHOM KOJIbIOC M YITICBOAOPOAHOM pPadHUKaAJIC, PCAKOHUHN IIPHUCOCINHCHUA,

OKHCJIEHHE TOMOJIOTOB  O€H30JIa. IIpencraBieHue 0 MEXaHM3ME  pPEaKIMM

anekTpoduiibHOrO 3amemnenus. [lpencraBieHne 00 OpPHEHTUPYIOLIEM JEHCTBUU
3aMecTUTeNell B OGH30JIBHOM KOJIbLE Ha MpPUMEPE AJIKWIbHBIX  paJUKajoB,
KapOOKCWJIBbHOM, TUIPOKCHIIBHON, aMHUHO- M HUTPOTPYIIIBI, aTOMOB TaJIOTEHOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctupona.

CnocoObl OJTy4eHHs U IPUMEHEHHE apOMaTHYECKUX YIJIEBOJOPOIOB.

[Mpuponusiii ra3. IlomyTtHbie HedTsHBIE Ta3zbl. HedTh u €€ mpoucxoxieHue.
KameHnHslii yroiabs 1 IpOAYKTHI €ro nepepadoTKH.

CnocoObl  mepepabOTKM  HE(PTH:  MEPEeroHKa, KPEeKUHr  (TEPMHUYECKUH,
KaTaIuTU4YeCKuid), pudopMunr, nupoiu3. IlpomykTel mnepepaboTku HedTH, UX
MIPUMEHEHUE B MPOMBILIUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TAJOrE€HINPOU3BOJIHBIX  YIVIEBOJOPOJOB.  Peaknuun

3aMCIICHUA rajaorcHa Ha T'MAPOKCOIrpYIIIY, HUTPOT'PVIIITY, OHMAaHOTI'PVIIITY,

aMuHOrpynmy. /[elicTBre Ha TaJIOr€eHIPOU3BOJAHBIE BOJHOIO U CIIUPTOBOTO pacTBOpa
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meénoun. B3zamMoneicTBHe OUTAJIOTE€HAJIKAHOB C MarHueM W IIMHKOM. lloHATHE O

MCTAJNIOOPTAaHNYCCKUX COCIMHCHUAX. Hcnonb3oBaHue raJIOrCHIIPON3BOJHBIX

YTIIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHNYECKUX BEIICCTR.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUEHUS BEUIECTB U UX MPEBpAICHUN:. U3yUeHUE
(GU3HYECKUX CBOWMCTB YTJIEBOJOPOJOB (PaCTBOPUMOCTH), KadeCTBEHHBIX pPEaKIIUN
YTIIEBOJOPOAOB PA3IMYHBIX KJIACCOB (0OecIBEUMBaHNE OPOMHOM MM MOIHOM BOJIBI,
pacTBOpa TMepMaHraHaTa KaJids, B3aUMOJICHCTBHE alleTWJIEHAa C aMMHAYHbIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHapyKEHUE yriepoja U BOJIOpojia
B OPTaHWYECKHX BEIIECTBAX; TIOJyYCHHE OTWJICHA W M3YYCHHE €ro CBOWCTB;
o3HakoMJieHue ¢ kKoutekiusamMu «HedpTth» u «Yronb», c oOpasimamu ImiacTmacc,
Kay4qyKOB Y PE3UHBI; MOJICTUPOBAHUE MOJIEKYJT yTJIEBOIOPOIOB
Y TAJIOTCHITPOU3BO/IHBIX YTIIEBOJOPOIOB.
Kucaopoacoaep:xaime opranudeckue coeJuHEeHUs

[IpenenbHble OgHOATOMHBIE CUPTHL. CTpoeHne MOJEKYN (Ha IpuMepe MeTaHoja
u sTanosa). ['omonornueckuii psig, obmas Qopmyna, w30MepHs, HOMEHKIATypa
u knaccudukarnusa. Pu3nueckre CBOWCTBA NPENCTbHBIX OJHOATOMHBIX CITHPTOB.
Bonopoansie cBsi3u MeX Iy MOJIEKYJIaMU CITUPTOB.

XVWMHUUYECKHE CBOMCTBA: pEaKIMH 3aMEIIEHUs, JeruapaTaluu, OKUCICHUS,
B3aMMOJICHCTBHC C OpraHUYECKUMU 1 HEOPTaHUICCKUMHU KHCIIOTaMH.

ITpencraBinenre 0 MEXaAaHU3ME PEAKIIMI HYKIECOMMILHOTO 3aMelenus. KauecTBeHHas

peaknus Ha OJHOATOMHBIC CIUPTHI. JIeWCTBHE 3TaHOJA M METaHOJA Ha OPraHu3M
yenoBeka. CrmocoObl MOTydeHUs U MPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »>¢dupbl, HOMEeHKIATypa u u3omepus. OcoOEHHOCTH (PUBHUECKHUX
A XMMHUYECKUX CBOWCTB.

MHoOroaToMHbBIE  CIIHPTHl —  OTWICHIVIMKOIL W IIUIepuH.  DU3HYECKHE
1 XUMHYECKHE CBOMCTBA: PEaKIMU 3aMEIICHUs, B3aMMOJICHCTBHE C OPraHUYCCKUMU

1 HCOPTraHMYCCKUMHU KHCJIOTAMH, KAQUYCCTBCHHAA PCAKIIUA HAa MHOIOAaTOMHEBIC CITMPTEI.
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JleiictBie Ha opranu3M dYenoBeka. (CnocoObl TMONy4YeHHS U MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enos.  CTpoeHHE  MOJIEKYJIbI, B3aMMHOE  BJIMSHUE  THIPOKCOTPYIIIIBI
1 OeH301bHOrO sjpa. ®dusnueckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB (eHona. KauecTBeHHble peakuuun Ha ¢eHon. TokcuuHocTh (heHomna.
CriocoOsl mostyueHus U npuMeHnenue gpenomna. GenondopmanpiaeruaHas CMOIa.

KapOoHuiabHbIE COEAMHEHUS — albJIETHIbl U KETOHBL. JJIEKTPOHHOE CTPOECHUE
KapOOHWIBHON TIpymnmbl. ['OMOJOrHYECKHE psAbl ANBAETHA0B M KETOHOB, 0OIIas
dbopmyna, wu3oMepusi U HOMEHKJIaTypa. @Du3MuecKkue CBOMCTBA  ajbJETU0B
Y KETOHOB.

XVWMUYECKHE CBOICTBA AJBJCTUJIOB U KETOHOB: PEAKUUU MPUCOEIHHEHHUS.

[IpeacraBieHue 0 MCXAaHHN3MC peaKIun HVKJIGOd)PIJIBHOFO IIPUCOCAMHCHU .

OxucneHue anbAETHIOB, KAayeCTBEHHbIE peakIMM Ha anpieruasl. CrnocoOsl
MTOJTyYEHUS U IPUMEHEHUE AJIBIETUI0B U KETOHOB.

OnHOOCHOBHBIE TpefeNibHble KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KucioT. M3omepus u HomeHkIatypa. dusznueckue cBOWCTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbie cBsI3u Mexay
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT.

XVWMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMCTBA, peakiUs 3TepUpUKAINKU, PeaKunuu
C Y4aCTHEM YTIIEBOJOPOIHOIO paarKaia.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTHI.

ITonsTue o IMPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOKHBIX 3(1)1/1an, aHruapuaax,

TraJorcHaHruapuaax, aMmaax, HUTpuJjiax.

MHuoroobpa3zue KapOOHOBBIX KHCJIOT. (OCOOCHHOCTH CBOMCTB HEIpPEAeIbHbIX
Y aQpOMATUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BbICIIUX KapOOHOBBIX KUCIIOT: CTEApUHOBASI, MaJTbMUTHHOBAS,

OJICMHOBAs, JTUMHOJICBAA, JIMHOJICHOBAsA KHCJIOTHI. CnocoObI MMOJIYYCHHA W IIPUMCHCHUC

KapOOHOBBIX KUCIIOT.
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Cnoxusie 3¢upsl. [omonormueckuit psa, oOmas ¢opmyna, H30MEpHUs
¥ HOMeHKJIaTypa. @Du3HuecKue | XMMHUYECKHE CBOWCTBA: THAPOIU3 B KUCIOH
U IIEJIOYHOU CpeJie.

Kupsl. CrpoeHue, QuU3MUECKHE U XUMUYECKHUE CBOWMCTBA JKUPOB: THAPOJIU3
B KUCJIOW U IIeNI04HOM cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTATKU
HENpPEeIeIbHBIX KUPHBIX KUCIOT. JKuphl B pupo/e.

Mpi14 Kak conM BbICIIMX KapOOHOBBIX KHUCIIOT, UX Morollee Aeiictsue. [lonsrue

0 cuHTeTHYeCKUX MoroHmx cpeacreax (CMCQC).

OO01ast xapakTepUCTHKA YTIEBOIOB.

Knaccudukanus yrieBooB (MOHO-, TU- U TIOJTUCAXAPUIBI).

MoHocaxapupl:  TJIOKO3a,  (pyKTO3a,  IaJaKTo3a, pubo3a,  JIe30K-
cupubo3a. duszngeckue CBOICTBA ¥ HaXOXKJICHUE B TIPUPOJIE.

®ortocunte3. OnTuyeckas HN30MCpHIL. KOHL‘I&TO-HGHH&H TAYTOMCPpHA Ha IIPpHUMCPC

MOJICKVJIBI I'TTFOKO3bI, ITPOCKIINN Xeyopca, a, B -~daHOMCPHBI I'’'TFOKO3bI.

XHUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U AJIBAECTUIHON
Ipynn, CHOUPTOBOE W MOJIOYHOKHCTOE OpokeHue. IlpuMmeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3HEAEATEIBHOCTH OpraHU3Ma.

Jucaxapusl: caxaposa, MajabTO3a M JIAKTO3a. BoccranasnuBaronye
Y HEBOCCTAHABIIMBAIOIIME Aucaxapuabl. ['uapomm3 nucaxapunoB. Haxoxnenue
B [IPUPOJIE U IPUMEHEHHUE.

[Tonucaxapunapl: Kpaxmani, TJIMKOT€H U Hemnono3a. CTpoeHHe MaKpOMOJEKYI
KpaxMaJjia, IMIMKOTeHa Y HEJUTH0J103bl. PU3HYECKUEe CBOMCTBA KpaxXMalla U IEJUIFOJIO3bI.
XHWMHUYECKHE CBOMCTBAa Kpaxmajia: THUIAPOJM3, KAadeCTBEHHas pEaKLUHs C UOJIOM.
XVMMHUYECKUE CBOWCTBA IEJUTIOIO03bL: TUAPOIN3, TMOJy4eHHE S(PUPOB LEIUTIONO3HI.
[TonsiTe 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCNEpUMEHTAIIBHBIE METOAbl M3YYEHHMsS BEIIECTB M WX [PEBPAIICHMIA:
PacTBOPUMOCTh PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJICUCTBUE 3TAaHOJA C HATPUEM,

OKHCJICHHE STUJIOBOTO CIHPTa B allbJIETU]] HA PACKAJEHHOM MEIHON MPOBOJIOKE;
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OKHCJICHHE HTUJIOBOTO COUPTA JAUXPOMATOM Kajvsg (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPUAJIOB); KAyeCTBEHHBIC PEAKIMM Ha albJIeTuabl (C THAPOKCHIOM
nuammuHcepeopa(l) u rugpokcunom meau(ll)); peakius raunepruHa ¢ TUIPOKCUIOM
meau(ll); xumudeckue CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI; B3aUMOJCHCTBHE
pacTBopa TUIIOKO3bI ¢ ruapokcuaoM Mmeau(ll); B3anmoneicTBrHe Kpaxmaia ¢ HOJIOM;
pEIICHHE KCIIePUMEHTAIBHBIX 3a/1a4 110 TeMaM «CrupTel U PpeHob. «KapOoHOBEIC
KUCIOTHI. CIIOKHBIE 2PUPBIY.

A3o0Tcoaep:xaiye OpraHnvecKkne coeIuHeHust

AMWHBI — OpraHUYeCcKHe TMPOU3BOAHBIE aMmmuaka. Kiaccudukanus amMUHOB:
anudaTUIecKue U apoMaTHUYCCKHE; IEPBUYHBIC, BTOPUUHBIC U TpeTUuuHble. CTpocHUE
MOJIEKyJ, oOmas ¢dopMmyna, HU30MepHsi, HOMEHKIaTypa | (U3UYECKHE CBOICTBA.
XUMHUYECKOE  CBOMCTBA  alMdaTHYECKMX  aMHUHOB:  OCHOBHBIC  CBOMCTBA,
AJTKWIMPOBAHUE, B3AaMMOJICUCTBUE MEPBUYHBIX AMHUHOB C a30TUCTON KHUCI0TOU. Con
AJIKUJIAMMOHHUSL.

AHUWIMH — MPEICTaBUTEIbL aMHUHOB apoMaTrudeckoro psiaa. CTpoeHue aHWUJIUHA.
B3anmHoe BiMsiHUE Tpynn aTOMOB B MoJieKyJie aHuInHa. OCOOCHHOCTH XUMUUYECKUX
CBOMCTB aHWJIMHA. KaueCTBEHHbIEC peaKIMi HA AaHUJIVH.

CnocoObl moJlydeHUsT U MpUMEHEHHE anudaThyeckux aMuHOB. Ilomydenue
aHUJIMHA U3 HUTPOOEH30J1a.

AmuHOKUCIIOTE. HoMeHknaTypa u uzomepusi. OTlenbHbIE NPEICTABUTEIN (.-

AMHMHOKHCJIOT. TIJIHUIOWUH, aJJaHUH, d)CHHHaHaHI/IH, CCPpHUH, TJIYTAMHMHOBAajd KHCJIOTA,

JJU3UH, TTMCTCHUH., OnTtuueckas H30MECpHUA  aMHUHOKHUCIIOT. D-u L-aMUHOKHCIIOTEL.

dusuyeckre CBONMCTBA AMHUHOKHUCIOT. XWUMHYECKHUE CBOWCTBA AMHWHOKHUCIOT Kak
aM(OTEpHBIX OPTaHUYECKUX COCIMHEHUMN, peaKiys MOJIUKOHEHC AN, 00pa30BaHNe
MEeNTUIHOM CBs3U. buonornueckoe 3HaueHHEe aMHHOKHUCIOT. CHHTE3 M THIPOJIH3

ICIITHAO0B.
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benku kak mnpupomHsie nonumepbl. [lepBuyHas, BTOpUYHAS | TPETUYHASA
CTpyKTypa OenkoB. XHUMHUYECKHE CBOICTBa OEJNKOB: THUAPONU3, JACHATypaIus,
KAueCTBEHHBIEC PEAKLIUH Ha OCJIKU.

[lonsiTHE 00 A30TCOACPNKAINTUX T'CTCPONUKINYICCKUX COCAMHCHUAX.

[IupuMHUAMHOBEIC M NYPUHOBBIC OCHOBaHHUSA. HyYKJIEHMHOBBIC KMCIOTBI: COCTaB,

CTPOCHUEC U OuoJiornyeckas POJIb.

OKCNEPUMEHTAIbHbBICE METOJbl H3YyYE€HHUsSI BEHIECTB W HUX MPEBpAILCHUMN:
pacTBopeHue O€JIKOB B BOJIC; JIeHATypalus O€JNKOB NpU HarpeBaHUU; IIBETHHIC
peakiuyu Ha  O€JKM; PpEIICHUE  JKCIEPUMEHTAJIbHBIX 3ajad [0  TeMaM
«A3oTcoaepKale OpraHuYecKrue COeIMHEHUs» U «Pacrno3HaBaHWE OPraHUYECKHUX
COCITMHECHUI.

BbicoOKOMOJIeKYJISIPHbIE COCIUHECHUS

OCHOBHBIC TIOHSTHUSI XUMHUM BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb IMOJUMEPHU3ALUU, CPEAHSSI MOJEKYJISpHas
Macca. OCHOBHbIE METOJIbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —

nmojauMepursaisa ¥ IOJIMKOHACHCALIUs. IIpeacTraBaeHUE O CTEPEOPETYIIPHOCTH

u HaHMOHeKVHHDHOﬁ CTPYKTYPEC MMOJIHMMECPOB, 3aBUCHUMOCTD CBOMCTB IHOJINMCPOB OT UX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOT'O CTPOCHM .

[Tonumepuble  matepuanbl.  [lmactMacchl  (MOAMATUIIEH,  MOJMUITPOIIMJIIEH,
NOJIMBUHWIXJIOPUA,  TMOJMCTUPOJ,  NOJUMETHIMETAaKpuiaT,  MOJMKapOOHATHI,
noaudTUICHTEpedTaIaT). Y TUIU3alus 1 repepadoTKa MIacTUKa.

DnacToMepbl: HATypaJbHbIA KayudyK, CHHTETHYECKHE Kayuyyku (OyTaJMeHOBBIH,
XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBL. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, IMIENK), MCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUYECKHUE (KalpOH U JIaBCaH ).

[ToauMephbl CHELUAIBLHOIO Ha3HAYCHUS (Ted)J'IOH, KCBJIAP, JJCKTPOIIPOBOAAIINC

IMOJIMMCPEI, 6I/IOD33JIaFa€MBIC HOJII/IMGDBI).
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OKCHEepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB MW HX IPEBpalICHUI:
O3HaKOMJIEHHE C 00pa3llaMd MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, ILIaCTMacc,
Kay4yKOB; pEUIEHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o Tteme «Pacno3HaBaHue
IUTACTMACC ¥ BOJIOKOHY.

PacuéTHble 3aga4n

Haxoxaenne MonekysipHON (OpMYIIbI OPTaHUYECKOTO COSTUHEHHSI IO MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €M0 COCTaB; HAXOXKICHHE MOJIEKYJISIPHOU (OpMYyJIbl
OpraHUYEeCKOTr0 COEQUHEHUsT Mo Macce (00bEMy) MPOAYKTOB CropaHus; IO
KOJIMYECTBY BellecTBa (Macce, O0BEMY) NPOIYKTOB PEAKLUUU W/WIM HCXOIHBIX
BELIECTB; YCTAHOBJECHHE CTPYKTYpPHOH (OpPMyJIbl OpPraHMYecKOro BEIIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBONCTB WM CIIOCOOOB MOJIYYEHHS; ONPEIECICHHUE I0JIU
BBIX0/Ia IPOYKTA PEAKLIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexknpeaMeTHbIE CBSA3H

Peanm3zannss MeXIpeaMETHBIX CBA3€d IPU HM3YYEHUM OPraHMYECKOM XUMUHU
B 10 ximacce ocymiecTBiseTCsT uepe3 UCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAayYHbIX TMOHSATUH, TaK W MOHATUH, MPHUHATHIX B OTAEIBHBIX MpPeIMeTax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmiue ecTecTBEHHO-HAayuHble MOHSATHA: SIBJICHHE, Hay4dHbIH (akT, THIOTe3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccu(uKalus, HaOI0JEeHUEe, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

@dusukKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, DHEPTETUUECKUN
YpOBEHb, BEILIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3MUECKHE
BEJIMYMHBI, EUHULBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorusi:  kierka, opraHu3M, OJKOocucTema, Ouocepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBINA U reTepoTpOoPHBIA TUN TUTAHUS, OpOKECHHE,
dboTocuHTE3, bIXaHuE, OCIKH, YIJIEBOAbI, JKUPHI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

FGOFpa(I)I/IHI ITOJIE3HBIE NCKOIIaA€CMbIC, TOIIJINBO.
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TexHomorus: IMUOICBBIC ITPOAYKTBI, OCHOBBI PANMOHAJIIBHOI'O ITMTAHHA, MOIOIIHC

cpcacTBa, MaTCprajIbl U3 UCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KUIIACC «OBIIAA U HEOPTAHUYECKAS XUMUS»
BA30BbIil YPOBEHb
Teopernyeckne 0CHOBbLI XUMHMHU

XUMUYECKUI 31eMeHT. AToM. SIpo aToMma, HM30TOMbI. DJIEKTPOHHAs 000JIOYKa.
DHEepreTHYecKrue YpPOBHH, IMOMYPOBHH. ATOMHBIE opOWTand, S-, P-, d-3JIeMEHTHI.
Oco0OeHHOCTH pachpelieNieHus] AJIEKTPOHOB IO OpOUTalsIM B aroMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOHPUTYpALIUs aTOMOB.

[lepnonmueckuit 3akoH U llepnoanueckas cucrema XUMUYECKHX dyeMeHTOB Jl. H.
MenneneeBa. CBsA3p INEpUOAMYECKOro 3akoHa M Ilepmonnyeckoil cUCTEMBI
xumudeckux snemeHToB J[. M. MenpneneeBa ¢ COBPEMEHHOM TEOpUEUW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XWUMHUYECKHUX DJIEMEHTOB H
o0Opa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB IO IPyINIaM U NepruoaaM. 3HaueHHe
IIEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Crtpoenue BemiecTBa. XUMUYECKask CBsA3b. BUIbI XUMUYECKO# CBsI3U (KOBaJICHTHAS
HETOJISIpHAss W TIOJISIpHAsi, WOHHAs, MeTajuimueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJIEHTHOM  XUMHYECKOM CBA3M (OOMEHHBIH W  JOHOPHO-aKLENTOPHBIN).
Bonopoanas cBsi3zb. BaleHTHOCTE. DNEKTPOOTPULATENBHOCTh. CTENEHb OKUCIIECHHUS.
MNoHBI: KATUOHBI U AHUOHBL.

BemecTtBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA
cocTaBa BelleCTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.

Ilonatne o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.

MaccoBas 1011 BeliecTBa B paCTBOpE.
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Knaccudukanus Heoprannueckux coeanHeHunid. HoMeHknaTypa HEOpraHUYeCKHX
BELIECTB. ['eHeTHueckass CBA3b HEOPraHWMYECKUX BEIIECTB, IPUHAUICKAUX K
Pa3JIMYHBIM KJIaCCaM.

Xumunyeckas peakuus. Knaccupukanuss XUMUYECKUX peakuil B HEOPraHU4ECKON
U OPraHWYECKON XMMHH. 3aKOH COXPaHEHHUS MAacChl BELIECTB; 3aKOH COXPAHECHMS U
IIPEBPAILECHUS SJHEPTUHN IIPU XUMAYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iauuHbIX (akTopoB. OOpaTumbie
peakunu. XUMHYECKOEe paBHOBecue. DakTOphl, BIMSAIONIME HA COCTOSIHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

Onextponutuueckas auccouuanus. CuibHble W cinalble 3iekTpoiuThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCJAs, HEWTpajbHas, IuenodHas. lloHATtHe O

BOJOPOJHOM ITIOKA3aTCJIC (DH) pacTBOpa. PeaKI_[I/II/I WOHHOT'O OOMeEHA. FI/IQQOHHS

HCOPraHM4YCCKHX N OPraHM4YCCKMX BCIIICCTB.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE  peakiuu. [loHaTHe 00  3JeKTposm3e

pacIuIaBOB ¥ PaCTBOPOB coJieil. | [puMeHeHne daeKTpoIn3a.

OKCIIEpUMEHTANIbHBIE METOJBl H3y4YEHUs BEIIECTB M HUX NPEBpAICHUN:
neMoHctTpanus Tabmun «llepuognueckas cucrema Xumudeckux siemeHToB JI.U.
MenneneeBa»; H3ydeHHE MoOJAeNEH KPHUCTAUIMYECKUX PEIIETOK; HaOMI0JeHUE U
ONMKCaHUE AEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3ioKEHUE MEPOKCHUIA
BOJIOPOJIa B IPUCYTCTBUU KaTaJIMU3aTOpPa, ONIPENEIICHUE CPEAbl PACTBOPOB BEIIECTB C
MOMOILbIO YHUBEPCAIBHOIO MHAMWKATOpA, PeaklUd MOHHOTO OOMEHa); MpOBEICHUE
MpaKTUYECKON paboThl «BiusHue pa3nuuHbIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKOU

PEAKILINI.

PacuéTHble 3aga4n
Pacyérpl Mo ypaBHEHHSIM XMMHUUYECKUX PEAKIMK, B TOM YHUCJIE TEPMOXUMUUYECKUE

paC‘IéTBI, paC‘IéTBI C UCITIOJIB30BAHUEM ITOHATHA «MaCCOBaA A0JIA BEIICCTBA».
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Heopranuyeckasi xumms

Hemeramnel. Tlonoxxenue HemeTtawioB B llepuoguueckoil cucTteMe XUMHYECKUX
sanemenToB J[.M. MeHneneeBa W OCOOCHHOCTH CTpPOEHHUS aTOMOB. Du3uveckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONHUS HEMETAIOB (HAa IpUMEpe KHUCIOPOoJa, CEphl,
dbochopa u yraepona).

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TalloOr€HOB, CEphbl, a3o0Ta,
dbocdopa, yriepoaa 1 KpeMHUs) U UX COCTUHEHUHN (OKCHIOB, KHUCIOPOICOASP KAIIIIX
KHUCJIOT, BOJIOPOJIHBIX COCIMHEHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCTNHEHUM.

Mertamnbl. Ilomoxenue wMertamnoB B llepuoanyeckor cUCTEME XHUMHYECKUX
anemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHMS AIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OO0mue ¢usndeckue cBoiicTBa MeTauioB. CIUlaBbl METaJIIOB.
DJIEKTPOXUMHUYECKUHN PsiJT HAMPSHKEHUN METAJIJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIIUX META/UIOB (HATPUM, Kalui, KaablUi, MarHuu,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHU.

OO6mue cnocoObl ToNydeHUs: MeTauioB. Metamnyprus. Kopposusi MeTamios.

Crioco06bl 3a1muThl OT Koppo3uu. [I[puMeHeHrne MeTamuioB B ObITY U TEXHUKE.

OKCNEpUMEHTAIBHBIE METO/bI U3YUYECHHS BEIECTB M UX NPEBPALLCHUNA: U3yUYECHHE
KOJUIeKIMU  «MeTayuibl M CIUJIaBb», OOpa3lOB  HEMETAUIOB;  PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3ajay; HaOJIOJIEHUE M OINUCAaHUE JEMOHCTPALMOHHBIX MU
71a00paTOPHBIX OMNBITOB (B3aUMOJECHCTBUE THUIPOKCHUIA ATIOMUHHUS C PACTBOPAMHU

KHCJIOT U menoqeﬁ, Ka4CCTBCHHLIC PCAKIITMU HA KATUOHLI MCT&HHOB).

PacuéTHble 3agaun

Pacuérel maccel BemiecTBa WM O0OBEMA Ta3oB IO H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,;
pacué€Thl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) IMIPOYKTOB PEAKIIMH, €CIIM OJTHO U3

BCUICCTB UMCCT IIPUMCECH.
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XuMHus ¥ ’KU3Hb

Ponp xuMum B 00€CHEYeHMM 5SKOJOTMYECKOW, SHEPreTUYEeCKOW M MUIIEBON
0€30MacHOCTH, Pa3BUTHM MeAMIUHBL. [loHATHE O HAy4YHBIX METOAAaX IO3HAHUS
BELIECTB U XMMUYECKUX PEAKIIHM.

[IpencraBiaenust 06 OOMMX HAy4YHBIX MPHUHLMIIAX HPOMBIIUIEHHOTO MOJY4YEHUS
BAKHENIINX BELIECTB.

Yenosexk B MUpE BEILLECTB U MAaTEPUAJIOB: BAXKHEHUIIINE CTPOUTEIBHBIE MaTEpUallbl,
KOHCTPYKIIMOHHBIE MAaTEPHUANIBI, KPACKH, CTEKIO, KEpaMUKa, MATEpHAIBl IS
ANIEKTPOHUKH, HAHOMATEpPHUaJbl, OPraHUUECKNE U MUHEPAIbHBIE YI0OPEHHUS.

XuMHUSA M 3J0pOBbE YEJIOBEKA: IIPaBWJIa HCIIOJIb30BAHUA JIEKAPCTBEHHBIX
MpenaparoB; MpaBuia OE30MaCHOTO HCIOJIb30BAaHUA NpenapaTtoB ObBITOBOM XMMHUH B
IIOBCEIHEBHOM KU3HMU.

MexknpeaMeTHbIE CBSA3H

Peanuzanus MexXnpeIMETHBIX CBA3€H NpH M3y4YEHHH OOLIEH M HEOpraHWYEeCKOH
xuMHH4 B 11 Kiacce ocyliecTBiIseTCs Yepe3 UCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-
HAay4YHBbIX ITOHSATHM, TaK W MOHATHW, SBIIAIOIIMXCS CUCTEMHBIMHM ISl OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO11ue ecTeCTBEHHO-HaY4YHbIE MTOHATHS: HAYYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHanu3, CHUHTE3, Kiaccu(ukauus, MNEPUOAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJIICHUE.

dusuka: maTepus, DHEPrus, Macca, aroM, DJEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOIl, PAJIMOAKTUBHOCTb, MOJIEKYJA, YHEPreTUYECKUN YpPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, (PU3NYECKUE BEIWYMHBI M EIUHHIBI HX
MU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, SKocucTema, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

FGOFpa(I)I/Iﬂl MHHEpAJIbI, TOPHBIC IIOPOJAbI, IIOJIC3HBIC HWCKOIIACMEBIC, TOILIMWBO,

peCypChl.
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TexHomorusi: XuMHYECKas IMPOMBINIJICHHOCTb, MCTAJUIYprus, HIPOHU3BOJACTBO
CTPOUTCIIBHBIX MAaTCpPHUAJIOB, CEIBbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, IITHIICBAA
IMPOMBIINIJIICHHOCTD, Q)apMaHeBTI/I‘-ICCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKHUX  IIPCIIapaToB, IIPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPHAJIOB,

QJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOT'HH.

11 KITACC «OBIIAA U HEOPTAHUYECKASA XUMMUS»

YIJIYBJIEHHBIA YPOBEHD

Teopeanecmle OCHOBBI XUMHH
AtoMm. CocTaB aTOMHBIX Saaep. XHUMHYECKHUH 3JIeMeHT. 30TOIbI.

KopnyckynapHO-BOJIHOBOM  JIVaJIWU3M, ABOWCTBEHHAS OPUPOAA  DJIEKTPOHA.

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

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

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

DJNIeKTPOHHBIE KOH(UTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXJEHHOM COCTOSTHUH, dJIEKTPOHHBIE KOHPUTYPAIIMH HOHOB.

IlonsTue 00 QHCPIrun HOHM3AllNN, DHCPIrun CpoACTBA K DJICKTPOHY.

DIIEKTPOOTPULIATEIBHOCTb.

[lepuonnueckuii 3akoH U lleproanmyeckass cuUcTEMa XUMHYECKHX DJIEMEHTOB
. . MenneneeBa. CBs3b NEPUOAUYECKOTO 3aKkoHAa U [leproanuecKor CUCTEMBI
XAMUYECKUX  DJIEMEHTOB  C COBPEMEHHOM  TEOpUEW  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMUYECKHUX JJIEMEHTOB W 00pa3yeMbIX HMH
MPOCTHIX U CJIOXKHBIX BEHIECTB MO TPyNIlaM U NepuojaM. 3HAYCHUE TIEPUOIAYECKOTO
3akoHa [[. 1. Menneneena.

XuMuyeckass CBSI3b. Buapl XMMHYECKOM CBS3M: KOBaJCHTHAs, MOHHAas,

MeTaJandeckas. MexaHu3Mbl 06pa3013aHH;1 KOBAJICHTHOM CBSI3H: OOMCHHBIN
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U JOHOPHO-aKIENTOPHBIA. JHEPrusi W JJIMHA CBsI3U. [I0NspHOCTH, HANpPaBIEHHOCTh
Y HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KparTHele cBs3u. BojgopoaHas CBA3b.
MeXMOJEKyYJIIIpHbIE B3aUMOJICHCTBUS.

BaneHTHOCT, ™ BaJICHTHBIE BO3MOKHOCTH aTOMOB. [ I/IGDI/II[I/BaI_[I/I}I ATOMHBIX

opOutaneii. CBA3b 3JIEKTPOHHOM CTPYKTYpbl MOJIEKYJ C MX T€OMETPUYECKUM

CTpOoeHHEM (Ha IpUMEpPEe COCAMHEHUI 3JIEMEHTOB BTOPOIO MEPUOIA).
[IpencraBiieHre O KOMIUIEKCHBIX coeluHeHusx. CocTaB KOMIUIEKCHOTO HWOHA:

KOMHHGKCOO6paSOBaTeJII>, JIUTaHbI. KOODI[I/IHaI_[I/IOHHOG yncjo. HomeHknarypa

KOMILICKCHBIX  COCJIMHCHHUI. 3HaUYCHUE KOMILJICKCHBIX coeauHeHun. IloHsTHE

0 KOOPAWHAIIMOHHON XUMHH.

BemecTsa MOJIEKYJISIPHOTO Y HEMOJIEKYJIAPHOIO CTPOCHHUS. Turel
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) ¥ CBOMCTBA BEILLIECTB.

[TonsTne o pucnepcHbIXx cuctemax. McrtuHHBIE pacTBOphl. llpencraBiieHue

0 KOJUIOUIHBIX _pacTBopax. CrocoObl BBIpaXEHUS KOHIIGHTPAIIMM PAaCTBOPOB:

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

Knaccudukanuss u HOMEHKJIAaTypa HEOPraHUYECKUX BEHIECTB. TpUBUANIbHbBIC
Ha3BaHMS OTJICJbHBIX MIPEACTABUTENICH HEOPTraHUYECKUX BEIIECTB.

Knaccudukanms XuUMHUECKHMX peakIuii B HEOPTAaHMYECKOW W OPTaHMYECKOU
XUMUU. 3aKOH COXPAHEHMS MAacChl BEIIECTB; 3aKOH COXpaHEHWsI U MpeBpaIlicHus
SHEPTUU TPU XUMHUYECKUX peaknusix. TemnoBbie d(PPEKThl XUMUUECKUX PEaKITHil.
TepMoxuMUYeCKHe YpaBHEHUSI.

CKOpoCTh XMMHMUYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB.
["'omoreHHble U reTeporeHHbie peakiuu. Katanus u kataanu3aTopsl.

OGpatuMble U HeoOpaTUMbIE peakiuu. XuUMHU4Yeckoe paBHoBecue. KoHcTaHTa

XUMHUYCCKOI'O PAaBHOBECHA. CDaKTOpBI, BIUAOIIME Ha IIOJOXECHHC XHMHYCCKOI'O

paBHOBCCHUA: TEMIICpATYpd, AABJIICHUC W KOHOCHTpAIMK BCHICCTB, YYACTBYIOHIHUX

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

aucconmany. MoHHoe npousBeneHne Bojabl. Cpena BOJHBIX pacTBOPOB: KUCIOTHAS,

HeWTpanabpHas, menodHas. Bogopoauerit mokazarens (pH) pactBopa. I'uaponus coeid.
Peakunu noHHoro oOMeHa.

OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENb
Y BOCCTAaHOBUTENb. lIpomeccel  OKUCIEHHsS ¥ BOCCTAHOBIICHMS. Bakneimme
OKHCIIUTENIM W BOCCTAHOBUTEIU. MeToa 3JIEKTpOHHOro OanaHca. DJIEKTPOJIU3
pPacTBOPOB U PaCIJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3Y4YEHUSI BEHIECTB M HUX MPEeBpallCHUN:
pa3loKEHUE MEPOKCHAA BOJOPOAA B NPUCYTCTBUM  KaTalIU3aTopa;  MOJAEIHU
KPUCTAJUIMYECKUX PEHIETOK; MPOBEJICHWE pPEeakluii HOHHOTO OOMEHa; OIpe/elieHue
cpedbl PacTBOPOB C MOMOINBIO HWHIUKATOPOB;, HW3YUYCHHUE BIMSHUS Pa3TUUYHBIX
(akTOpOB Ha CKOPOCTb XHUMHUUYECKON PpEAKIUU U MOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heoprannuyeckasi xumus

[Tomoxenne HemeTtaiuioB B [lepuoamyeckon cucreMe XUMHYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa ¥ 0OCOOGHHOCTU CTpOCHUSI UX aToMOB. (Du3MYecKHe CBOWCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAJUIOB (Ha mpuMepe Kucioponaa, cepbl, docdopa
U yTJIepOJa).

Bonopon. Tlomydyenue, ¢usnueckue U XUMHUYECKHE CBOMCTBA:  PEAKIUU
C METaJUIaMU ¥ HEMETaJUIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ 'uapuasl. TomirBHEIE
DIEMEHTBL.

lanorenbl. HaxoxneHue B NpuUpoje, CIOCOOBI  TMOJIy4YeHHs, (PU3HUECKUE
U XUMHYECKUE CBOMCTBA. ['alloreHOBOIOpObl. BaxHeuiine KHCIOpPOACOAEpKaIIre
COCIMHEHHUs TaJoreHoB. JlabopaTopHbIe M MPOMBIIIJIEHHBIE CIIOCOOBI TOJYYEHUS
rajoreHoB. [[pyMeHeHne rajJoreHoB U X COCIUHEHUM.

Kucnopon, o30n. JlabopaTopHbie ¥ MPOMBINIUICHHBIE CIIOCOOBI  MOTYYEHUS

KHCJIopoaa. du3nYecKkue U XUMHMYECKHE CBOMCTBA U IIPpUMECHCHHUEC KHUCIOpOoda
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1 030Ha. OKCUBI U IEPOKCHUJIBI.

Cepa. Haxoxnaenue B Ipupojie, COCOObI MOTy4YeHUs, (GU3NICCKUE U XUMUUIECKUC
cBoiictBa. CepoBomopo, cyiabhunasl. Oxcup cepbi(1V), oxcup cepoi(VI). CepHucras
Y CepHasi KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [IpuMenenue
CEphI U €€ COCTMHEHUM.

Azotr. HaxoxeHnue B mpupo/jie, CiocoObl MoayyeHus, GU3ndeckue u XuMUYECKUe
CBOMCTBA. AMMHAK, HUTpUbL. OKCUIBI a30Ta. A30THUCTAas U a30THAsA KUCJIOTHI U UX
comd. OCOOEHHOCTH CBOMCTB a30THOW KuCHOThl. [IpuMeHeHue a3oTa U €ro
COCIMHEHUI. A30THBIE YJIOOpEHHUS.

®ocdop. HaxoxneHnue B Opupoje, CHOCOObI  MOMy4YeHUs, (puznueckKue
u xumuueckue cpoiictBa. Dochuapl u dpochun. Oxcunbl ¢ocdopa, dochopHas

kuciaora u e€ comm. MeradochopHas u nmupodocdhopHas KUCIOTHL, dochopucras

u dhochopHoBarrcTass kuciaoThl. Ilpumenenne ¢dochopa U ero CcoeaUHEHUH.

dochopHbIC YI00pCHHS.

VYriaepoa, HaxoxXaeHue B npupoie. AIOTporHble Moauduxkanuu. DU3NUECKUe
U XUMUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriaepojoMm. Okcun
yriepoaa(Il), okcun yrinepoaa(IV), yrojabHas kuciota u €€ coinu. AKTUBUPOBAHHbBIN

yroisb, aacopouus. PymnepeHsl, rpadeH, yriepojaHble HaHOTpYOkHU. IIpumenenue

MPOCTHIX BEIIECTB, 00Pa30BAaHHBIX YIIEPOJOM, U €T0 COSTUHEHUH.
Kpemuuii. Haxoxnenue B Ipupojie, CrHocoObl MOJy4YeHHUs, (PU3HUECKUE
u xuMuueckue cBoirctBa. Oxcun kpemHus(IV), kpemHueBass KUCIOTA, CUIUKATHI.
[IpumeneHue kpeMHus U ero coenuHeHui. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.
[Tonoxxenne wmeramwoB B [lepruoanyeckor CHUCTEME XHUMHUYECKUX DJIEMEHTOB.
Oc00EHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB.

PacnopocTpaHeHHe XMMHYECKUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOpE.

O6mue ¢usnyeckue CcBOMCTBA MeTasioB. I[IpumMeHeHue MeTamioB B ObITY
u TexHuke. CIiiaBel METaJIOB.

DNEeKTPOXUMHUECKUI Pl HanpsbKeHuil MeTtamioB. OOiue crnocoObl MoNTyyYeHus
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METAJJIOB: THAPOMETAJUTYpPIrusl, TUPOMETAILUTYPTHs, dIeKTpoMeTamyprus. [loHsTue
0 Koppo3uu MeTauioB. CriocoObl 3alIUTHI OT KOPPO3HUH.

O6mass xapakrepuctuka MeTawioB [A-rpynnbsl  Ileprogudeckoil  cuctembl
XUMHUYECKUX 31eMEeHTOB. HaTpuii u xanwuii: momydeHue, GuU3NUECKUe U XUMUUYECKHUE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIMIECTB U UX COCAUHECHUMU.

Obmass  xapakrepuctuka MmetauioB [[A-rpynmsr  Ilepuomuueckoit  cuctembl
XUMHUYECKUX AJIEMEHTOB. Maruuii ¥ KaJbliWid: MOodydeHue, PU3ndeckue u XUuMUIECKUe
CBOICTBAa, NPHUMEHEHHE IIPOCTHIX BEIIECTB U UX CcOoeNUHEHUU. JKECTKOCTh BOABI
1 CIOCOOBI €€ yCTpaHeHUsI.

AmoMuHMI: TIONy4YeHHE, (U3UYECKUE W XMMUYECKHE CBOICTBA, MPUMEHEHHE
IPOCTOTO  BEIIECTBA U €ro coenuHeHuidl. AMQoTepHble CBOHCTBA OKCHJA
Y TUJIPOKCHUA aTFOMUHMUS, TUAPOKCOKOMILIICKCHI aTFOMUHUSL.

OO0miass  xapakTepucThka  MeTauioB  nmobounbix  noarpynn  (b-rpymm)
ITeprnoan4eckoi CUCTEMBbl XUMUYECKUX JIEMEHTOB.

OU3NYECKUE U XMMHYECKME CBOMCTBA XpOMa U €ro coeauHeHuid. OKCUIbI
u ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTtel u guxpomatbl, HUX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npumMeHeHne xpoma.

OU3NYECKUE U XMMUYECKUE CBOMCTBA MAapraHila U €ro CoeAuHeHur. Baxxnenme
coenunenust  mapranua(ll), wmapranma(IV), wmapranma(VI) u mapraama(VIID).
[lepmaHranat kanus, €ro OKMCIUTEIbHBIE CBOKCTBA.

dusnyeckue M XUMHYECKHE CBOMCTBA JKelie3a W ero coeauHeHu. OKCHOEBL,
ruapokcuasl U conu keneza(ll) u xeneza(Ill). ITomyueHue u npumeHeHUE xene3a
Y €ro CIUIABOB.

Ou3nyecKne U XUMUYECKHME CBOMCTBA Meau U e€ coenuHeHuiu. [lomydeHue
Y IPUMEHEHUE MEIU U €€ COCTMHEHU.

[uuk: nomydeHue, GU3NYECKUE U XUMUYECKUE CBOCTBA. AM(pOTEpHbIE CBONCTBA
OKCHJA W FMAPOKCUJA LIWHKA, THAPOKCOKOMIUIEKCH LHMHKA. [IpruMeHeHue urHKa

U1 €ro COeIUHEHUH.
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OKCIEPUMEHTAIBHBIE METOJIbI N3YUYEHHUs BEIIECTB U UX IIPEBPAILCHUI: H3y4EHUE
0o0pa3I0B HEMETAJIOB; TOpeHue cepwl, docdopa, *Keie3a, MarHus B KUCIOPOJE;
U3Y4YCHUE KOJUIEKIMH «MeTaibl U CIUIaBbl»; B3aUMOJEHCTBHE  ILEJIOYHBIX
Y IIEJTOYHO3EMEIIBHBIX METAIIJIOB C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB); B3aUMOJCICTBME LMHKA U JKeJie3a C pacTBOpaMu KHCIOT
U I1I€JI0YEH; KaUeCTBEHHBIC PEAKLIMN HAa HEOPTAaHWUYECKUE aHWOHBI, KATUOH BOJOPOJA
Y KaTUOHBl ~ METAJUIOB; B3aMMOJCHCTBUE THUIPOKCHUIIOB AJIIOMHUHUS W IHMHKA
C pacTBOpPaMu KHUCIJIOT H ILEJIOYEH; PEILICHUE JKCIEPUMEHTAIBHBIX 3a1ad 10 TeMaMm
«T"anorenb», «Cepa u e€ coenuHEHUs», «A30T U GocPop M UX COECTUHEHUS,
«MeTasibl MIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XHMUA U )KM3Hb

Ponb xumuu B 06ecriedeHMM yCTOMYMBOrO pa3BUTHS YEIOBEUECTBA.

[IoHATHE O HAYYHBIX METO/IAX MTO3HAHUSA U METOJOJIOTUN HAYYHOTO UCCIIETOBAHMS.

Hay4Hnble npuHLIMIIBI OpraHu3anuyd XUMUYECKOI0 IPOU3BOACTBA. [IpoMbliuieHHBIE
CoCOOBbI MOJIYYeHHUS] BaXKHEMIMX BelIeCTB (Ha MpuUMepe MPOM3BOJCTBA aMMHAKa,
CEepHOIl KHUCIIOTBI, MeTaHosa). [IpoMblIIEHHBIE CHOCOOBI MOJYYEHHUS] METauIoB
Y CIUIAaBOB. XMMMYECKOE 3arpsi3HEHHE OKPYXKAIOWIEW CpeAbl U €ro MOCIEICTBUS.

[IpoOnema t1iepepabOTKM OTXOJOB M IMOOOYHBIX IPOJAVKTOB. PoOJb XUMHH

B 00€CIIeUeHNH dHEepreTudeckoi 6e3onacHocTy. [IpUHIMIBI «3EIEHON XUMHNY.

XuMHMs U 31I0pOBBE UeoBeKa. JIekapcTBeHHbIE cpencTra. [IpaBuiia ucnoib30BaHuA
JIEKapCTBEHHBIX IpenapaToB. Pojib XUMuM B pa3BUTUHN MEIULIVUHBI.

XvMHsI TIMIU: OCHOBHBIE KOMIIOHEHTHI, TMHINEBbIE J00aBku. Poib xumuu
B 00€CreueHNH MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepubie cpeactBa. beitoBas xumus. [IpaBuna
0€30I1acHOr0 UCMO0JIb30BAaHUS IIPenapaToB OBITOBOM XUMUM B TTIOBCETHEBHOM KU3HMU.

XUMHUSL B CTPOUTEIILCTBE: BaXXHEUIIIME CTPOUTENbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHUSl B CEJIbCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEpaJIbHbIE yI00pEHHUS.
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COBpGMGHHBIG KOHCTPYKIHMOHHBIC MATCpHaAJIbl, KpaCKH, CTCKJIO, KCpaMHKa.

Marepuaiinl U1 DJIIEKTPOHUKN. HaHOTEXHOJIOTUH.

PacuérHble 3a1aun

Pacuétbl: Maccel BemiecTBa WM 00bEMA Ta30B IO H3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MACCe WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB; MACChI
(oOBbéMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJTHO M3 BEIIECTB UMEET
npuMecH; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJHO U3
BEIIECTB JJAHO B BHJIC PacTBOpa C OMPECIEHHONM MAacCOBOM J0JIEM PacTBOPEHHOTO
BEIIECTBA; MAaCCOBOM JOJIM Y MOJIAPHOM KOHIIEHTpAILIMU BEIIECTBA B PaCTBOPE; JOJIH
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOYKHOTO.

MexnpeaMeTHbIe CBA3M

Peanuzanus MeXNpeaAMETHBIX CBSI3€M NMpPU HM3yYEHUU OOIIEH U HEOPTaHMYECKOU
xuMud B 11 Kacce oCcylecTBIsETCS Yepe3 UCTOIb30BAHNUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTHH, TaK W MOHSITUM, TPUHATBIX B OTACIBHBIX IpeaMETax
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC IIOHSATHS: SBJICHHWE, HAy4YHBIM (akT, THUIIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CUHTE3, KiIaccuukaius, NEepPUOJAUYHOCTb, HAOIIOJCHUE,
HM3MEpEHne, IKCIEPUMEHT, MOENb, MOJICIMPOBAHHUE.

®du3KKa: MaTepus, MUKPOMHUP, MAKPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUUYECKUM YPOBEHB, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHME BEIIECTBA, MACANBHBIN Ta3, (U3NYCCKHEC BEIUUUHBI,
€JIMHUIIBI U3MEPEHUS, CKOPOCTh, DHEPTHs, Macca.

buonorusi: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MeTabOJIM3M, MaKpo-
Y MUKPODJIEMEHTBI, OCNKU, >KUPBI, YTIIEBOJbI, HYKJICHHOBBIC KHCIIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M TOTOK PHEPTUM B IKOCHUCTEMAX.

I'eorpadusi: muHepanabl, TOpHbIE MOPOABI, TMOJIE3HBIE HCKOMAeMble, TOILUIMBO,

peCypChl.

TexHonorusi: XUMHYECKast IIPOMBIINIJICHHOCTE, MCTAJLIYpPrus, CTPOHUTCIILHBIC
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MaTCpUaJIbl, CEJIBbCKOXO3S1MCTBEHHOE IMIPOU3BOACTBO, IIHUIICBAA IIPOMBIINICHHOCTD,
@apMaHeBTHqCCKaH IIPOMBINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX IIPCIIApaTOB,
IMPOU3BOACTBO KOHCTPYKOUOHHBIX MATCPHUAJIOB, J3JICKTPOHHASA IIPOMBIIIICHHOCTD,

HAHOTCXHOJOI'UHU.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEJIMETA «XUMMWUS»

10 KITACC «OPTAHUYECKASA XUMMU S

basosblii ypoBenb (1 yac)

Yray0aénnblii ypoBensb (1+2uaca)

Koui-Bo Kon-Bo
4acoB Paznen 1. Teopernyeckue ocHOBbI opranndeckoii xumuu (3 4)\(9y) 4acoB
34 Tema 1. IIpeamer oprannyveckoii xumuu. Teopusi XMMHYECKOTr0 CTPOCHHUSI OPraHUYECKUX 94
COeIMHEHNH
1 IIpenmer  opraHM4yeckom  XUMHUH: €€

BO3HUKHOBCHHUC, PAa3BUTUC H 3HAYCHHUC B
IMOJYYCHHH HOBBLIX BCIICCTB M MATCPHUAIIOB.

JleMoHCTpaluu:. — O3HAKOMJICHHUC C

oOpa3llaMd  OpPraHMYECKUX  BEIIECTB U
MaTepuajlaMi Ha UX OCHOBE; — OIIBITHI IO
MPEBpAIICHUI0 OPTraHMYECKUX BEIIECTB MPHU
HarpeBaHuu (TUIaBieHUe, OOYIJIMBAaHUE U

TOPEHHUE).

DJIEKTPOHHOE CTPOCHHE aToMa YIJEpoJia: OCHOBHOE

U BO30YXIEHHOE COCTOsSIHUS. BalleHTHbIE BO3MOXKHOCTHU




aToMa yriepoja. XUMHUYecKash CBSI3b B OPraHUYECKHUX

COCTMHECHMUSIX. Tunel  ruOpuaM3alid  aATOMHBIX
opOuTasnei yriepoja.

Mexanu3mbl  00pa3oBaHHMsl  KOBQJICHTHOM  CBSI3U
(0OMEHHBIM U JTJOHOPHO-aKIICNTOPHBIN). Turbl

IMCPCKPBIBAHUA ATOMHBIX 0p61/1Taﬂeﬁ; O- U 7T~ CBA3H.

Teopus CTpOo€HUS OPraHUYECKHUX COCIMHEHUM
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHMUSI.

dbopmybl

BelecTB. ['oMoiiorus, nsomepusa. XuMuyeckas

CtpyKTypHBIE OPTaHUYECKUX

CBA3b B OpPraHU4YCCKUX COCIUHCHUAX —

OJMHAPHBIC W KPATHBIC CBA3H. C- U T-CBA3H.

JlaGopaTopHBIi  OIBIT: MOJETUPOBAHUE

MOJICKYJI OPraHUYCCKHX BCIICCTB.

OnuHapHasi, OBOMHas U TpolHas CBsA3b. CHocoObI
pa3pbiBa CBA3CH B MOJIEKYJIaX OPTaHMYECKUX BEIIECTB.
[Houstue 0 CBOOOIHOM

pagukaine,  Hykieoduie

U DJIEKTpoduIe.
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CtpykrypHble  ¢GOpMyNbl  pa3IMYHbIX  BUJOB:
CKEJICTHAS.

Bunbl uzoMepun: CTpyKTypHas, IpOCTPAaHCTBEHHAS.

OnexTpoHHbIE 3P(PEKTh B MOJIEKYJaX OpPraHMYECKUX

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

[IpencraBienne 0 KJ1accu(uKanuu
opraHudeckux  BemecTtB.  HomeHkiarypa
OpraHUYECKUX COECIMHEHHI

(cucTeMatuueckas) U TPUBHUAJbHBIC Ha3BaHUS

BaYKHEUIIINX MIpEICTABUTEIICH

OpPraHNYCCKHX BCIICCTB.

KJIaCCOB

Ocobennoctu U Kjaccuduxanus OpPraHUYECKUX
peakumii. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH

B OPraHUYECKOW XMMUHU.

DKCIEepUMEHTAIbHbIE METObl U3Y4YCHUS BEIIECTB U HX
IpeBpalleHui: Ka4eCTBEHHOE OOHapyXeHHE yriepojaa
¥ BOJIOPOJIa B OPTAaHMYECKUX BEIIECTBaxX. BbIUuCICHUS:

— OnpeIeJICHHE MOJIEKYISIPHOI bopmyIbl
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OpraHHu4CCKOro BCIICCTBA 10 MaCCOBBIM JO0JIAAM

SJICMCHTOB, BXO41IIUX B €I'0 COCTAaB.

Pa3nen 2. Yraesogopoan (14)\(40)

24

Tema 2. Hpez[e.m,HLIe YIJI€BOA0POAbl — AJJKAHbI, IUKJI0AJKAHbI

64

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUM pAa.

MertaH u 3TaH — HpOCTGﬁHIHG npCacCTaBUTCIN

aJIKaHOB: (PM3UYECKHUE CBOMCTBA.

HoMeHKIaTypa U H30MepHs AlIKaHOB. DJIEKTPOHHOE
¥ IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI AlIKAHOB,
sp3-rubpuau3anus aTOMHBIX OpOUTaNell yriepona,

6-CBA3b. KoHhOPMEDBI.

JemoHcTpanus: PU3NYECKUE CBOMCTBA AJIKAHOB
(pactBopumocTh). IlpakTuueckass pabora Ne 1.

ITomyyeHne meTaHa U U3y4eHHUe ero CBOUCTB.

MeTtaH 1 3TaH — XUMHUYECKHE CBOMCTBA (PEaKINH
3aMeNIeHUs U TOPEHUS ), HAXOXKICHUE B IPUPOJIE,

IMOJIYYCHHUC U IIPUMCHCHUC.

XUMHUUYECKUE CBOMCTBA aJKaHOB: H30MEpHU3ALINH,
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JIETUIPUPOBAHUS, LUKJIM3al1H, MMAPOJIN3a,

KpPCKHHIQA. [IpeacraBicHUE O MEXAaHM3ME PEAKIIUM

PaauKaJIbHOI'O 3aMCIICHMA.

[ukmoankanel. O0mias gopMyiia, HOMEHKIATypa H
nzoMepusi. OCOOEHHOCTH CTPOEHUSI U XMMHYECKUX
CBOMCTB MaJbIX (LMKJIONPONAaH, UUKIOOyTaH) U
OOBIYHBIX

(LMKJTIOTIEHTaH, IIUKJIOTEKCaH )

OHKIOAJIKaHOB. CriocoObI IMOJIYy4YCHUA )51

IMPUMCHCHUEC MUKIIOAJIKAHOB.

(6+1)u

Tema 3. HenpeneabHble YIi1eBOAOPObI:

AJIKCHBbI, aJIKaIHCHbI, aJIKHHBbI.

Tema 3. HenpenenabHbIe YIri1eBOAOPO/bI:
aJIKeHbl, aJIKaJNeHbl, ATKUHBI (13+2)u.
Tema 6. 'asioreHnNpou3BoOAHbIE

YIJ1€BOAOPOA0B (44).

(17+2)4

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUI

pax. OTWIeH W  NOpONWIEH —  IPOCTEHIINE

NpcaACTaBUTCIIN AJIKCHOB! (1)I/I3I/I‘IGCKI/IG CBOMCTBA.

AJKeHBI: SP’TMOpHAM3alUs aTOMHBIX OpOUTaneit

yraepona, o- W m-cBia3u.  CTpykKTypHas u
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reoMeTpuyeckas (IHCc-TPaHC-) H30MEPHSL.

Beruuciienus: — HaxO0XIEHUE MOJIEKYJISIPHOU 1P
(bopMyIibI OPraHUYECKOTO COSAMHEHHS IO Macce
(00BEMY) IPOTYKTOB CrOpPaHUSL.
OTWIEH YW TNPONHWIEH — XHWMHYECKHE CBOMCTBA 1

(peakuuu  TUAPUPOBAHUS, raJIOrTeHUPOBaHUSA,

rUApaTaiiy, OKHUCICHUS W  MOJMMEPHU3ALNH),

nojsyuyeHue u npumeHenue. lIpaktuyeckas padota

Ne 1. ITosryuenue 3TuIEHa U N3y4YEHHUE €TO CBOWCTB.
XHUMUYECKUE CBOWCTBA AJKEHOB: 3aMELIEHUs B O- 1
MOJIOKEHWE TPU ABOWHOW CBsI3U. lIpencraBieHue
0 MEXAHU3ME peaKImu AIEKTPODHUILHOTO
IIPUCOCANHEHNUS.
Tema 6. ['aJOreHNpPOU3BOJHBIE YTJIEBOJOPOIOB 1

(luac u3 4): DIEKTPOHHOE CTpOCHUE
raJIOT€HOIIPOU3BOIHBIX YTJIEBOIOPOIOB.
Jemoncrpanus: dusnyeckue CBOMCTBa

YIJIEBOJIOPOJIOB (PaCTBOPUMOCTB) YIJIEBOJIOPOJIOB.
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Brruncnenus: ONpEIEICHUE MOJIEKYJISIPHOM
(bopMysIbl OPraHUYECKOTO BELIECTBA MO MAaCCOBBIM

J0JAM 3JIEMCHTOB, BXOAAIIINX B €I'0 COCTAB.

1P

JlabopaTopHbIii ONBIT:— MO/JICTTUPOBAHUE
MOJIEKYJI YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOIHBIX
Brruncnennst o ypaBHEHUIO XUMUYECKOW PEaKIUN
(Macchl, 00bEMa, KOIMYECTBA UCXOJAHOIO BELIECTBA
WM TPOAYKTa PEaKUMy II0 HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOT'O U3 UCXOHBIX BELIECTB

WM TIPOAYKTOB PEAKIIIH )

Tema 6. 'amoreHnpou3BOAHBIE YIIEBOAOPOJIOB (2
yac u3 4): Peakumm 3aMelieHus TajJoreHa Ha

TUAPOKCOTPYNIlY, HUTPOTPYIILY,

LHUAHOTPYIIILY,

aMUHOTPYIIITY.

Tema 6. ['amoreHnpou3BOJHBIC YTIIEBOAOPOIOB (3
yac u3 4): JlelicTBUe Ha TaJIOT€HIPOU3BOJIHbIC
BOJHOIO U MIEJI0YH.

CIIUPTOBOTO  pacTBOpa

B3aumoneiictBue gurajoreHajJkKaHOB C MarHUeM U

72




IIUHKOM.

Ankaauensl. byragmen-1,3 u MetwiOyTagueH-

1,3: ctpoenue.

AJ'IKaI[I/ICHBI: HU30JIMPOBAHHBIC, KYMYJIMPOBAHHBLIC.

OcobenHocTr QJICKTPOHHOI'O CTpOCHUA
1 XMMHUYECKHUX CBOMCTB COHp)DKéHHBIX JUCHOB,

1,2- u 1,4npucoenuuexue.

CniocoOBbl IMOJIYUYCHUA U IIPUMCHCHUC AJIKaAIMCHOB.

AnkanneHpl: BaXHEHIINE XUMHUYECKHUE CBOMCTBA

(peakius MOJIUMEPHU3AITIH). [Tonyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI.
JlaGopaTopHbIli  OMBIT: —  O3HAKOMJIEHHUE C

oOpasliamMu MIacTMAaCC, KAy4yKOB U PE3UHBI.

Tema 6. 'anoreHnpou3BOAHBIE YIIIEBOAOPOAOB (4
yac u3 4): IloHsAtHe O MeETaANTOOPraHUYECKUX
COCIMHEHHUSIX. Hcnons3oBanue
raJIOTEHNPOU3BOJIHBIX B OBITY, TEXHUKE U B

XUMHWYCCKOM CHHTC3C.
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Brraucnenusi: OIPCACICHNUC NO0JIM BbIXOAa IIPOAYKTA

pPCaKkun OT TCOPECTUICCKU BO3MOKHOTI'O.

1P

ATNKHHBI: COCTaB W OCOOCHHOCTH CTpPOCHUS, 1
TOMOJIOTHYECKHM pAX. ALETWICH — NPOCTEUIINN
MPEACTABUTENIb  AJKMHOB:  COCTaB, CTPOEHUE,
(bu3nYecKue CBOICTBA.
DNEKTPOHHOE W NPOCTPAHCTBEHHOE  CTPOCHHUE 1
MOJIEKYJl ~aJKUHOB, SP-THOpUIU3AIMS ATOMHBIX
opOutaneid yriaepona. XHUMHYECKUE CBOWCTBA:
JTMMEpU3aLUN Y TpUMEpHU3alluu, OKHCJICHUS.
KucnotHele  CBOMCTBA  QJIKWHOB,  MMEIOIINX
KOHIIEBYI0O  TPOWHYHO  CBfi3b.  KadecTBeHHbIE
peakuMu: Ha TPOWHYK CBSI3b, B3aUMOJCHUCTBUE
aleTUJICHa C AMMUAYHbIM  PacTBOPOM  OKCHJA
cepeopa(l).
[Ipaktruueckast pabora Ne 3. [Tonydyenue areTuiena 1
Y U3YYEHHUE €r0 CBOMCTB.
ALIeTUJIEH: XHUMHYECKHE CBOMCTBA (peakiuu 1
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TUAPUPOBAHUS, TaJOT€HUPOBAaHMS, THIPATALNH,

rOpEeHus), MOJyYeHUEe U TPUMEHEHUE.

(2+1)u Tema 4. ApomaTuyecKue yriieBo10poabl (8+1)u
1 | Apensl. benson: cocraB, cTpoenue, pusndeckue u 1
XUMHUYECKHE CBOMCTBA (pEeaKIuy TaJIOrT€HUPOBAHMUS
Y HUTPOBAHMUS), MOJTYYCHUE U TPUMEHEHHE.
IIpaBuno apOMaTUYHOCTH, IPUMEPDI 1
apoMaTU4YecKux  coenuHeHud.  JlabopartopHbii
onbIT: MoJEIUpPOBAHUE MOJIEKYJT apOMATHYECKUX
yrieBonoponoB. IlpencraBiieHHE O  MEXaHU3ME
peakuuii AMeKTPOUILHOTO 3aMEIICHHS.
BrlunciieHns: — yCTaHOBIIEHHE CTPYKTYPHOM 1P
(bopMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XUMUYECKUX CBOMCTB WK CIIOCOOOB TOJTYUYEHUS.
1P | Tomyon:  cocrtaB, cTpoeHue, (U3MYECKUE U 1

XMMHUYCCKME CBOMCTBA (DeaKHI/II/I raJJOrcHUpOBaHUA

)41 HI/ITDOBaHI/ISI) ., HNOJYYCHHC U TIPUMCHCHUC.

TOKCHYHOCTH apEHOB.
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[IpencraBieHne 00 OPUEHTHPYIOUIEM JEHCTBUU
3aMecTUTeNell B OEH30JbHOM KOJIBLIE Ha IpUMEpe
ANKUJIBHBIX

paJarKaioB., KapOOKCHUIIBHOM,

FHHpOKCHHBHOﬁ, dMHWHO- W HUTPOI'PYIIIIbBI, aTOMOB

raJIOT€HOB.
Xumuueckue CBOICTBa OeH30J1a U €T0
TOMOJIOT'OB: OKHCJIEHHE TOMOJIOrOB O€H30J1a.
['eneTnyeckas CBs3b yrieBOJAOPOIOB,
MPUHAJJICKAINX K Pa3IUYHBIM KJlaccam
CniocoOBbl MOJTy4YCHUS apOMaTHUYECKUX
YTJIEBOJIOPOJIOB. OcobenHoct XUMHUYECKUX
CBOMCTB cTupoJa. [lonumepuzarus ctuposna.
Beruuciienusi: — yCTaHOBJIEHHE CTPYKTYPHOU

(bopMyJbl OPraHUYECKOr0 BEIIECTBA HA OCHOBE €ro

XUMUYECKUX CBOMCTB UJIM CIIOCOOOB TOJTYyYEHUS.

2y

Tema 5. IIpupoaHble HCTOYHUKH YIJI€BOAOPOIOB M UX NMepepadoTka

(4+2)u

[Tpupoaabie UCTOYHUKU YTJIEBOJIOPOJIOB.

[Ipupoauelii Ta3 W TNOMYTHbIE HEQTSIHBIE Ta3bl.
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Hebts u e€ mpoucxoxaenue. CrnocoOsl

nepepaboOTKM  HePTU:  MEpPEeroHkKa,  KPEeKUHT

(TepMUYECKHM, KATATTUTUYECKUI ), TUPOJIU3.

['eneTnueckas CBSI3b MEK]y pPa3IMYHBIMU KJIACCAMH 1
YTIIEBOJOPOAOB.
['eneTnyeckas CBA3b MEKY Pa3INYHBIMU KJIaCCaAMH 1P
YIJIEBOJIOPOJIOB.
[IponykTel epepabOTKu HEPTH, UX TPUMEHEHHUE B 1
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yronb u
IPOJAYKTHl €ro mnepepaboTku. JleMoHcTpamus: —
koJutekuu «HedTb» u «YToby.
Bpruncnenus: — onpeneneHue  MOJIEKYJISPHOU 1

(bopMYyIIBI KHCIOPOAOCOASPKAIIETO OPTaHUIECKOTO

BEIICCTBA [0 MAacCOBBIM  JIOJIIM  DJICMEHTOB,
BXOJAIIMX B Ero cocraB, 10 Macce (00bEMy)
NPOAYKTOB CTrOPaHHsS;, IO KOJIHMYECTBY BEIIECTBA
peaKknuu  u/uiam

(macce, 00BEMY) TPOIYKTOB

HCXOAHBIX BCIICCTB.
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Ypoxk 0000111eHHS] MaTeprasa TEMBI. 1P
Paznen 3. Kuciaopoaconep:kamnue opranndeckue coequnenus (12 41)\(36u)

34 Tema 6. Cimptbl. ®eHOJT Tema 7. Cnmptbl. ®@eHOJI 94
[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHOJ U 1
ATAHO]: CTPOEHUE, (PUBUYECKHE U XUMHUYECKHE
CBOMCTBa (p€akiuu C aKTUBHBIMH METaJlJIaMH,
raJIOreHOBOJIOPOJaMH, TOPEHHE), MPUMEHEHUE.

Bonmoponnuble  cBsi3M  MEXAY ~— MOJIEKYJaMH

cnupToB. /[lelicTBME MeTaHOJIA W HSTaHOJA HA

opraHu3M uejoBeka. JIabopaTopHbI€ OMNBITHI: —

FOpEHUE CIUPTOB, — OKHUCJIEHUE HTaHOJa

okcusiom meau(Il).
[IpenenvHble  OAHOATOMHBIE CIHUPTHI:  HU30MEPUS, 1
kinaccudukainusa. Puznyueckre CBOWCTBA aJIKaHOJIOB.
JeMoHcTpanusi: pacTBOPUMOCTh CIIUPTOB B BOJIE.
CnocoObl MoJlydeHUs: W MPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.
XUMUYECKHE CBOMCTBA QJIKAHOJOB: JErUJIpaTalliH, 1
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OKHUCJICHHA, BSaHMOﬂCﬁCTBﬂe C OPTraHN4YCCKHUMU

N HCOPTraHWYCCKHUMU KHCJIOTAMU. HDeI[CTaBJ'IeHI/IC 0

MEXaHM3ME pEeaKIHi HVKHeOd)I/IJ'ILHOFO 3aMCIICHU .

Hemonctpanmu: 1. B3ammopneilictBue — 3TaHOIIA

c HarpueM. 2. OKuCIEHHE OTWIOBOIO  CIIHPTa

AUXpOMATOM  KaJluAd (BOBMO}KHO HCIIOJIB30BaHHUC

BHJICOMATEPHUATIOB).

MHoroaroMHbIE€ CIINPTHI. OTUIICHTTIMKOIL |

IIMOCpuH: CTPOCHUC, (bI/I?»I/I‘IeCKI/IC N XUMHNYCCKHC

CBOMCTBAa (B3aMMOJICCTBHE CO IIEIOYHBIMU

MCTaJllIaMH, Ka4CCTBCHHAsA pCaKkuuAa Ha

MHOTOAaTOMHBIE CIUPTHI). JleiicTBE HA OpraHu3M
YEJI0BEKa.

[Ipumenenue rIMLeprHa 51

OTHUJICHITINKOJIA.

JlaGopaTopHbI€  OTBITHI:
B3aMMOJICUCTBUEC TJIMIICPUHA C THAPOKCHIOM

meau(1l).

MuoroaroMHbIE CIIUPTHI: B3aUMOJENCTBUE

C OpraHM4€CKMMH 1 HCOPraHMYCCKUMHU KUCIIOTaMH.
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[Ipocteie  »¢dupsl, HOMEHKJIATypa U U30MEpUS.

OcobenHocTH (1)I/IBI/I‘ICCKI/IX 1 XUMHUYECKUX CBOMCTB.

®deHon: cTpoeHHE MOJIEKYJbI, (U3UYECKUE U
XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue dheHomna. Berunciaenus
— 10 YPaBHEHUIO XMMUYECKOM peaKkIuu (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WU
IPOJYKTa PEaKMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX

BCHICCTB UJIN ITPOJYKTOB pCaKHHI/I).

deHos: B3aMMHOE  BIUSHHAE  THAPOKCOTPYIIIIBI
1 OeH30JbHOTO  siipa. (OCOOEHHOCTU XUMHUUYECKUX
cBoicTB ¢enona. KauectBenHnoie peakiuu Ha (PeHoI.

®denondopmanbaeruaHas cMoa.

[IpakTnueckas pabora Ne 4. Pemenune
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «ChupThl

1 (hDEHOJBDY.

Ta

Tema 7. Anbaernabl. KapooHoBbI€ KMCJIOTHI.

Tema 8. Anbaernabl. KapooHOBbIE€ KHCJIOTHI.

214
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Caoxnblie 3¢upbI

Caoxnble 3¢upsbl. ZKupbl

AJbernapl " KETOHHEL. dopmanberu,

allCTAaJIbACTHU . CTPOCHHUC, (1)I/ISI/I‘ICCKI/IC )41

XUMMYECKHE CBOMCTBA (pCaKHI/IH OKHCJICHUA H

BOCCTAHOBJICHUSI, = KAUECTBEHHbIC  PEAKIUH).
JlabopaTopHBIE OIBITHI:
—  OKHCJICHHE  allbJICTUJIOB  aMMHAYHbIM

pactBopoM okcuaa cepedpa(l) u rumpoxcumgom

meau(1l).
DNEeKTpOHHOE CTPOCHUE KApOOHWIIBHOW  TPYIIIHI.
['omonoruueckue  psiibl  albJIETUI0B W KETOHOB:
HU30MepHsl.
IIpencrasneHue 0 MEXaHU3Me peaKuuii

HVKHCOd)I/IHBHOFO IPUCOCAMHCHUA aJIbACTUIO0B.

dopMalibIeTUI, alETAIbICTU/I; MOJyUYCHUE U
MIPpUMEHEHHUE.
dbusnueckue u

A1lEeTOH: CTPOECHUE,

XMMHUUYCCKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA H
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BOCCTaHOBHeHI/Iﬂ), INOJIYYCHHMEC M IPUMCHCHUC.

Breraucnenus: OTpesieNiecHUE  MOJIEKYJISIpHOU
(dbopMyIIbI  OpraHMYECKOTO BEIIECTBA TIO0 MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTaB; MO Macce
(0OBEéMyY) MPOAYKTOB CrOpaHUs; IO KOJIUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB pPEaKIUU WU/ UITU
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOM
(GbopMyJIbl OPraHMYECKOro BEIECTBA HA OCHOBE €0

XUMHUYECKHX CBOMCTB HJIN CIIOCOOOB IMOJIYy4YCHUA.

Ypok 0000111eHHs MaTeprasa TEMBI.

OIHOOCHOBHBIE — MpeNeSibHbIe  KapOOHOBBIE

KUCJIOTBl. MypaBbUHAs M YKCYCHasi KHUCIIOTHI:
CTpoeHue, PU3NYecKre U XMMHYECKHE CBOMCTBA
(cBoiicTBa, oOOmmME Ui KJacca  KUCIOT).
[Ipaktuueckast padota Ne 2. CpoiicTBa pacTBOpa

YKCYCHOM KHUCJIOTHI.

OCOOEHHOCTH CTPOEHUS MOJEKYJl KapOOHOBBIX

kucinor. W3omepuss u HOMeHKnatypa. BomoponHbie
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CBA3U MCKAY MOJICKYJIaMH Kap6OHOBBIX KHCJIOT.

OIIHOOCHOBHI)IC MMpCacCJIbHBIC Kap6OHOBI)IC
KHCJIOTHBI: peakoun C y4aCTucM YIJICBOJOPOIAHOTO

paaukana.

MypaBprHass W YKCyCHas KHCIJIOTBI:  pPEaKLHs

TepUPUKaLIUU, TTOIYyICHUE U IPUMEHEHUE.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
MHoroo0pa3ue KapOOHOBBIX KHCJIOT.
[IpencraBuTenn  BBICIIMX  KAapOOHOBBIX  KHUCJOT:

IIaJIBMUTHUHOBAA, JINHOJICBAs, JIMHOJICHOBAA KUCIOTHI.

OcoGenHoctu CBOICTB HENpeIETbHBIX
Y apOMATHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX

KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCTIOT.

CTeapI/IHOBaﬂ H OJCHHOBAs KHCJIOTBI KakK
NpeACTAaBUTCIIN BBICHINX Kap6OHOBBIX KHCJIOT.
Mpbl1a KaKk COJM BBICHIMX Kap6OHOBBIX KHCJIOT,

UX MOIOIIee JTEUCTBHUE.

[TonsTue O CMHTCTHYCCKHUX MOIOINMHUX CPEACTBAX
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CMCO).

[lonsitue o IMPONU3BOAHBIX Kap6OHOBI)IX KHCJIOT —

CJIOKHBIX BCI)I/Ian, AHTHUApHUAAX, TAJIOICHAHTIMAPHUAAX,

aMMiax, HUTpMJjax.

CnoxHple  3QHUpBl  KaK  MPOHM3BOIHBIC
KapOOHOBBIX  KHCIOT. [ WApPOJIM3  CIIOKHBIX
a(upoB.

Cnoxunble 3¢upsl. ['omonmoruyeckuit psn, oOias

bopmyna, U30MEpHsI © HOMEHKJIATYpa.

[IpakTrueckas pabora No 5. Pemenue

AKCIIEPUMEHTANBHBIX 3adady 1o TeMe «KapOoHOBbIE

KUCIIOTHL. CII0KHBIE SDUPBI».

Kupsl. I'maponus xupos. [IpumeHnenne xKupos.
buosornueckast posib KUpOB. Beruncienus: —
[0 YpaBHEHMIO XUMHUYECKOW peakuuu (Macchl,
00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WIH
U3BECTHBIM  Macce,

MPOJIYKTa pEaKIuu TI0

00bEMyY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
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BEIECTB WUJIU NPOAYKTOB PEAKIIUH).

XKupsi: ctpoenue, puznyeckre CBOMCTBA.
Oco0EHHOCTH CBOMCTB KHUPOB, COJEPKAIIUX OCTATKH

HCIIPCACIIBHBIX JKUPHBIX KHUCJIOT. >KI/IpI>I B ITpHUpOAC.

Koutponbhnas  pabora: «Kucnoponacoaepxaiue

OpPraHU4YCCKHUC COCAUHCHUS).

2

Tema 8. YrieBoabl

Tema 9. YriaeBoabl

VYraeBoasl: COCTasB, KJIaCCH(bI/IKaHHSI

yraeBoAgoB (MOHO-, JHM- M TOJIMCAXapHJbl).

I'mroko3a — MPOCTEUIIN I MOHOCaXapuzu;
OCOOCHHOCTH CTPOCHHS MOJCKYJbI, (PU3UUYCCKUE
U XUMUYECKHE CBOWCTBa (B3aUMOJECHCTBUE C
ruapokcugom meau(Il), okucieHne aMMHAYHBIM
pactBopoM okcujna cepedpa(l), BocctaHoBIEHUE,
OpOKEHUE TIIIOKO3bl), HAXOXKICHUE B MPHUPOJE,
pUMEHEHHE, Onoorunyeckast poiab. @OTOCHUHTE3.

@pyKTO3a KaK U30MEP IIIFOKO3BI.

OnrTuyeckas N30MEPUS. KonpyaTo-nienuas
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TayToMCpHid HaAa IIPUMCPC  MOJICKYJBI  TVIFOKO3bI,

IIPOCKIINH XGVODC&, G,B'aHOMeDBI TI'TFOKO3bI.

Monocaxapuapl:  rajgakrosa,  pu0o3a,  J1€30K-

CI/IDI/I60321. duznyeckue CBOMCTBA MU HaXO0XICHHUEC

B npupoae. JlabopaTopHslii onbIT: B3auMmojelicTBue

pacTBopa IoKo3sl ¢ rusipokcuioM meau(Il).

Caxaposa —  HPCACTABUTCIAb AHUCAXapHUA0B,
T'MAPOJIN3, HaXO0XIACHHC B IIpupoac )41
IIPUMCHCHUC. KanMaJ'I n OCIII0JIO3a Kak

NpupoJiHble mojduMepbl. CTpoeHHE KpaxMmala U

HEJUTIONO03bl. Du3n4eckue U XUMHYECKHE
CBOMCTBa Kpaxmana (THAPOJIU3, KaueCTBEHHas
peakuusi ¢ uojoMm). JlabopaTopHBIA OMBIT: —

BSaHMOHCﬁCTBHG Kpaxmalia ¢ UOJ0M.

I[HcaxapI/mbI . MaJIbTO3a n JJAKTO34a.

BoccranasimuBaromue M HEBOCCTAHABIMBAIOLIUE
nucaxapuael. llommcaxapuasl: raukoreH. CrpoeHue

MaKpOMOJICKYJ I'TIMKOI'CHA.
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XUMHYECKAE CBOWCTBA LEJUIIOJIO3bL:  THUAPOJIN3,
noysiyuenue d¢pupoB  mewnono3bl.  [lonstue 00
HUCKYCCTBEHHBIX BOJIOKHaxX (BUCKO3a, alleTaTHBIN

mENK).

Pa3nen 4. A3orcoaep:kamnue oprannueckue coequHeHus (3 1)\(9u)

R) |

Tema 9. AMUHBI. AMUHOKHUCJIOTHI. bejikn

Tema 10. AMUHBI. AMUHOKHCJIOTHI. beaxku

9y

AMuHpl. MeTUJIAMMH ¥ aHUJIUH: COCTasB,

CTPOCHUC, (bI/I3I/I‘IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(I‘ODGHI/IG, B3aUMOJCHCTBHUE C BOJOM U

KHMCJIOTaAMH !

Knaccuduxanus aMUHOB: anudaTuyecKkue
Y apOMATHYECKHUE; NIEPBUYHBIE, BTOPUYHBIE
U TpethuuHble.  AmuHbl:  u3zomepus.  CrnocoObl

MMOJY4YCHUA U IMPUMCHCHUC aJ'II/I(l)aTI/III€CKI/IX AMHHOB.

[Toy4yeHue aHWIMHA U3 HUTPOOESH30JIA.

B3auMHoe BiusiHHE TpPYII aTOMOB B MOJEKYJE

AdHUJIMHA. OcobenHocTu XUMHNYCCKHUX CBOMCTB
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aHuiuHa. KadecTBeHHBIE p€akuyn Ha  aHWJIMH.

AMUHBI: AJIKWJIMPOBAHUE, B3aMMOJIEICTBHE
NEPBUYHBIX AaMHUHOB C a30THCTOM Kuciotod. Comu

AJIKWJIaMMOHHMSL.

AMMHOKHUCIIOTHI Kak amdoTepHbie

OpraHrU4CCKUC COCAMHCHMA. du3nyecKkue U

XUMHNYICCKUC CBOMCTBA AMHMHOKHCJIOT (Ha

npuMepe TriauiuHa). buonorndeckoe 3HaueHUe

AMHHOKHCIJIOT. HeHTI/II[BI .

HOMeHKHaTypa H U30MCpHu:. OT,Z[GJIBHBIG

npeaACTaBUTCIIN  O-aMHHOKHCJIOT: TJIMIWH, aJIaHWH,

(bCHI/IJ'IaJ'IaHI/IH., CCPHUH, TNIYTAMHWHOBAA KHUCJIOTA, JIM3HUH,

OHMCTCHH. OnTtrueckas HN30MCpHUSA aMHMHOKHCIIOT. D-

u L-aMUHOKHCIIOTEI.

Peaxuus monvkoHaeHCcaU, 00pa30BaHKUe MENTUIHON

cBs3u. JlemoHcTpanuus: PacTtBopeHne OEKOB B BOJE.

benkn xak nOpupoOIHBIE BBICOKOMOJIEKYJISIPHBIC

coenuHeHusa.  llepBuuHas,  BTOpMYHasA W
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TpeTHUYHAsl CTpPyKTypa OenkoB. XUMHUYECKUE

CBOWCTBAa O€NKOB: THMJIPONM3, JE€HATypauus,

Ka4CCTBCHHBIC pPCaKkunu Ha OCJIKH.

JleMoHCTpauuu: — JeHaTypauus OENKOB Ipu

Harp€BaHNM, — IBCTHBLIC PCAKITNN OCJIKOB.

[loustne 00 A30TCOACPKAIIMNX T'CTCPOIUKINICCKUX

COEIMHEHUSIX. [upyUMHUIMHOBBIE U IYPUHOBbIE
ocHOBaHUS.  HyKJIEWMHOBBIE  KHCIOTBI:  COCTaB,
CTpOEHUE U OHOTOTHYeCcKas POJlb.

[IpakTrueckas pabora No 6. Pemenue
HKCIIEPUMEHTATbHBIX 3aj1a4 o TeMe

«A30Tconep>1<aume OpPraHu4CCKHUC COCANHCHUS .

Pa3ne. 5. Boicokomosiekyasipabie coequHeHust (29)\(64)

Tema 10. ILlnmacrmaccnl. Kayyyku. Bosiokna

Tema 11. BbicokOMOJIeKYJISIPHbIE COCIUHEHUS

OcHoOBHBIE IIOHATHUA XUMHUHN

BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCD,
MMOJNMCED, CTCIICHb

CTPYKTYPHOE  3BEHO,

MOJIMMCPHU3AIU, CPCAHSAA MOJICKYJISIpHAA Macca.
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OCHOBHBIC METO/IbI CHUHTE3a

BBICOKOMOJIEKYJIAPHBIX COCIMHEHUN —

MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHS.
IIpencrapienune 0 CTEPEOPEryJISIPHOCTU
Y HaJIMOJIEKYJISIpPHOU CTPYKTYpE OJIUMEPOB,
3aBUCHMOCTb __ CBOWCTB  HOJHMMEPOB  OT WX
MOJIEKYISIPHOTO Y HaIMOJIEKYJISIPHOTO CTPOCHUS.
JleMmoHCTpanust 00pa3ioB pe3uHbl. BuaeodparmeHt
«BynkaHu3zanust pe3suHb.
[Ipaktruueckass pabora Ne 7. PemieHue skcrnepuMeH-
TaJIBHBIX  3a7ad 1o  TeMe  «Pacmo3naBanue
OPTaHUYECKUX COCITUHCHU.

[lnactMacchl  (MOAMATUIICH,  MOJUMPONUJIEH,

MOJIMBUHWIXJIOPHIL, TTOJUCTUPOJ). HarypanbHbIN

A CUHTETHYECKHE Kayuykd (OyTaaueHOBBIN,

XJOPOMNPEHOBBINI Y W30OPEHOBHIN). BoJiokHA:

HATYpaJILHLIE (XJIOTIOK, HIEPCTh, IENK),

HCKYCCTBCHHBIC (aueTaTHoe BOJOKHO, BI/ICKO33.),
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CHUHTCTHYCCKHNC (KaHDOH )41 J'IaBCElH) .

JleMOHCTpamys: — O3HaKOMJIEHHE ¢ 0Opa3iaMu
OPUPOAHBIX M HUCKYCCTBEHHBIX  BOJIOKOH,

IJ1aCTMAcCC, Kay4yKOB.

[InactMacchl:  NOJUMETWIMETAKpWiIaT,  IOJIU-
KapOoOHaThl, MOJMUATHWIECHTepedTanaT. Y THInU3aLus
U niepepa0oTKa MIacTUKA. DJIacTOMEPBI: CUIUKOHBI.

[HonumMepsl crenuairHOro HazHadeHus (TedJioH,

KEBJIAp, DJICKTPOIIPOBOAAIIINC IHOJMMCPHI,

6HOD33H3F3€MI>I€ HOJ'II/IMGDI)I).

IIpakTnueckas pabora Ne 8. Pemenue
AKCIIEpUMEHTAJIBHBIX 3a1a4 1o Teme «Pacno3HaBanue

ImjJacTMacc U BOJIOKOH»

Pa3nen 6*. Urtorosoe nosroperue (19)\(54)

1P

HNrorosasi KoHTpoOJIbHASA padoTa 3a kypc 10

KRJIacca

1P

IToBTOpEHME. I'eneTnueckas CBS3b MEXIY

pa3siIMIHBIMHA KJIaCCaMH OPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2P
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[ToBTOpenue. Beuucinenus: — oTpesieNieHue
MOJICKYJIAPHON (OPMYJIBI OPTaHMYECKOTO BEIIECTBA
10 MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIUX B €ro
cocTaB; 1o Macce (00BEMY) MPOAYKTOB CrOpaHuUs; IO
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
pEeaKIMK W/UIN UCXOJHBIX BEIIECTB; — yCTAHOBIICHUE
CTPYKTYPHOU (DOPMYJIBI OPTaHWYECKOTO BEIIECTBA Ha
OCHOBE €ro XHWMHUYECKHX CBOWCTB WJIHM CIOCOOOB

IIOJIYUCHHUA.

2P

1 u B Hexes10, Bcero 35 u,

U3 HUX 3 4 — PE3€EPBHOEC BpEMsI

3 4 B Heea10, Beero 105 y,

u3 Hux 10 ¥ — pesepBHOe Bpems

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWS»

11 KIJACC «OBIIIAA U HEOPTAHNYECKASA XUMUA»

Ba3oBsblii ypoBens (1 4ac)

Yrayoaénnblii ypoBensb (1+2uaca)

Komn-Bo

qacCcoOB

Pa3nen 1. Teopernueckue ocHOBBI xumuu (124\36 4)

Komn-Bo

qacCcoOB
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34 Tema 1. CTpoenue atoma. Ilepuoguvecknii 3aKoH U (8 +1) u
Ilepuoaunueckasi cucrema xumuueckux 3jiemMeHToB . U. MennaesieeBa
1| Xumuueckuit »siemeHT. AToM. Snpo aroma, 1
W30TOIIBI.
KoprnycKyJIIpHO-BOJHOBOW J1yanau3M, JABOWCTBEHHAs 1
npuposia  snekTpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000J104EK aTOMOB, KBAHTOBBIE YHCJIA.
Pacnpenenenne AIEKTPOHOB 1o ATOMHBIM 1
opOuTasAM; OPUHLKI MUHUMYMa SHEPTUHU, MPUHIIUI
[Taynu, npaBuiio XyHna.
1 | DnexkTpoHHas o0oJtouka. DHeprTuyecKue 1
YPOBHH, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-,
d-amementbl.  OCOOCHHOCTH  pacIpe/eIeHuUs
AJIEKTPOHOB 1O OpOUTAJISIM B aTOMaX 3JIEMEHTOB
MEePBBIX  YETBIPEX TMEPUOAOB.  DJIEKTPOHHAS
KOH(UTypaIus aTOMOB.
DONEeKTpOHHBIE KOH(MUTYypallMk aTOMOB DJEMEHTOB 1

MEpBOTO —  YETBEPTOrO  IEPUOJOB B OCHOBHOM
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1 BO30YXIIEHHOM COCTOSIHUH, DIEKTPOHHBIE

KOH(UTypaiu HOHOB.

[TousTue 06 OQHCPIruu MOHU3AIIMH, SQHCPIruu CpOACTBA

K 3JIEKTPOHY. DIEKTPOOTPULIATETEHOCTb.

[lepuomnueckui 3akoH u  [lepuomnueckas
cucteMa XxuMmuueckux ajaementoB . N
MenpaeneeBa. CBsi3p NMEPUOJUYECKOTO 3aKOHA U
ITepuoanydeckoit CHCTEMBI XUMHYECKHUX
anemeHntoB [[. M. MenneneeBa ¢ cOBpeMEHHON
TEOpUEH CTPOCHUA AaTOMOB 3aKOHOMEPHOCTHU
W3MEHCHHUS CBOMCTB XHMHYECKHX DJJICMCHTOB
1 00pa3yeMbIX HMMHU TIPOCTBIX U  CJOXKHBIX
BEIICCTB IO TrpynnaM W MepuojaM. 3HA4YCHHUE
nepuoandeckoro 3akoHa /. 1. Meneneena.
JlemoHcTpanus
Buaer  Tabmun  «Ilepuoamdeckas — cucrema

XUMHUYECKUX djieMeHTOB []. 1. MeHnaeneeBay

O00011eHE U CUCTEMATH3AIHUSA 10 TEME.

94




Pa6ora c Tecramu B popmare EI'D

YPOK KOHTpOJISl 3HAHWM Mateprana TEMbI 1P
PaGota ¢ Tecramu B popmate EI'D
44 Tema 2. CTpoenne Bemecrsa. MHoroo0pasue BemecTs 10 4
Crpoenue BeniecTBa. XUMUYECKasi CBsI3b. Bubl 1
XUMUYECKOUN CBSI3M (KOBaJICHTHAsl HEMOJISIpHAs U
noJIsipHas, WOHHAs, MeTaJUITMYecKasi).
MexaHn3Mbl o0Opa3oBaHus KOBAJICHTHOMN
XUMUYECKON CBsI3M (OOMEHHBIM W JOHOPHO-
AKIENTOPHBIN ). Bonopoanas CBSI3b.
BaneHTHOCTS.
DHeprus U JIJIMHA CBSI3H. [TonsspHOCTB, 1
HAINPABJICHHOCTh W HACBIINIAEMOCTh  KOBAJICHTHOU
cBsi3u. KpartHele cBsa3u. Bopopoanas  CBA3b.
MexMOJIEKYIISIPHBIE B3aUMOIACUCTBUS
BaneHTHOCTh ¥ BAJIEHTHBIE BO3MOXHOCTH AaTOMOB. 1

I'ubpuauszanus ATOMHBIX opOuTaJIEH. CBs3b

3JICKTPOHHOM C UX

CTPYKTYpPBbI MOJIEKYJ
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r€OMETPUYECKUM CTPOEHUEM (Ha npuMepe
COEJIMHEHUI JIEMEHTOB BTOPOTO NIEPHO/IA).

DIEeKTPOOTpUIATENbHOCTh. CTENEHb OKUCIICHUS.

HNonbl: kaTtmoHbl U aHHUOHBL.  BemecTsa

MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI.

3aKOH MOCTOSTHCTBAa COCTaBa BEIIECTBA. THIbI

KPUCTAINTMYECKUX PELIETOK U CBOMCTBA BEIIECTB.

JleMoHCTpanus

Mopenu KpuCTamIn4ecKuX pemeToK
[IpencraBieHuss O KOMIUIEKCHBIX  COEAUHEHUSX.
Cocras KOMILJIEKCHOT'O MOHA: KOMILJIEKCO-

06p8,30BaT€J'IB, JIUTaHABI. KoopanHalmoHHOE YMCIIO.

Homeunknarypa KOMIUJIEKCHBIX COEJIMHEHUH.

3HayeHne KOMIUIEKCHBIX coennHeHui. lloHsaTue

0 KOOPJIMHAIITMOHHOU XUMUH.

[lonsatne o pucnepcHbIXx cucreMax. ICTUHHBIE U

KOJUIOMJHBbIE  pacTBOprl.  MaccoBas  10Js

BEIIIECTBA B PacTBOPE.
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CriocoObl  BBIpaKEHHUS] KOHIIGHTpAIlMM PacTBOPOB: 1
MaccoBas JIoJisl BEIIECTBAa B pacTBOpE, MOJSIpHas
KOHIICHTpAITHSI.
Hacermennsie Y HEHACHIIIICHHBIE pPacTBOPHI, 1
pacTBOpUMOCTb. Kpucramioruaparsl.
Bbruncienus
C UCTIOJIb30BAaHUEM  TIOHSATUH  «MaccoBas  JIOJI
PacTBOPEHHOTO BCIIIECTBAY, «MOJISIpHAs
KOHIICHTPAITHS
1 | Knaccudukanuss HEOPraHMYECKUX COETUHEHUHN. 1
Homenkmatypa  HEOpPraHWYECKHMX  BEIIECTB.
['eHeTndeckast CBs3b HEOPTAHMYCCKUX BEIIECTB,
IpUHAICKAIINX K PA3IMYHBIM KJlaccam
(5+1)u Tema 3. XumMHYecKHe peaKuu (17 +1)u
Borunciaenus 1P

— MacCChbl B€IICCTBa HIJIIHN 00BEéMa Ta3oB IO
HN3BCCTHOMY KOJMYCCTBY BC€HICCTBA, MACCC MU

00BEMY OJTHOTO U3 YYACTBYIOIIHUX B PEAKIINH BEIIIECTB;
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— MAacCOBOM [JIOJIM ¥ MOJIIPHOM KOHILIEHTpaluu

BCIICCTBA B paCTBOPC

Berunciaenus
— Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa
peaKkiuu, €ciu OAHO U3 BEUIECTB JIaHO B BHJIE
pacTBopa  C ONPEHEIIEHHOM  MAacCOBOM  JIOJIEU

PacTBOPEHHOIO BELIECTBA

XumMuueckas peaKmus. Kiaccuduxanus
XUMHAYECKUX PEAKIUNA B HEOPraHUYECKOM H
OPTraHUYECKON XUMUU. 3aKOH COXPaHEHHS MaCChl
BEIIECTB;, 3aKOH COXPAHCHUS W NPEBpaAlICHUSA

OHCPIuu Ipru XUMHYCCKHUX PCAKIHAX.

TeroBeie  3h(dEeKT  XUMUYECKUX  PEaAKIUH.

TepMOXUMUYECKUE YPABHEHUS.

Bouruuciienus

— Ter1oBoro 3 (dexTa peakiuu
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CkopocTp  peakiuu, €€ 3aBUCUMOCTb  OT

pa3nuuHbIX (akTopoB. OOpaTUMbIE peakLuu.
Xumunyeckoe paBHoBecue. DaKTOpPBI, BIUAIOLINE
Ha  COCTOSHHE  XMMHUYECKOTO  PABHOBECHS.
[Tpunuun Jle [latemnbe.

IIpakTnuyeckas padora
Ne 1. BnwusHue pa3nuyeblx (AKTOpOB Ha

CKOPOCTb XMMHUYECKON PEAKLINH.

['omorenHble W rereporeHHsle peakuuu. Karanms
Y KaTajau3aTopHl.
Koncranta xumuyeckoro paBHoBecus. Daxrtopsi,

BIIMSIFOIIME HA TOJIOKEHNE XUMUYECKOTO PABHOBECHS:

TEMIIEpaTypa, JaBJICHUE U KOHLEHTPALUU BEIIECTB,

ydacTByronux B peakuuu. [Ipuanun Jle Hlarense.
IIpakTnueckas padora

Ne 2. Bausinue pa3nuuHbiX (PakTOPOB HA IMOJIOKEHUE

XUMHUUYCCKOI'0O paBHOBCCHA.

DnekTpoauTuueckas auccounaiys. CUIbHbIE U
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ci1a0ble ANEKTPONUTHI. Peakunu noHHOTO
oOMeHa.
JlabopaTtopnas paGora

— IIPOBCACHHC peaKuHﬁ MOHHOT0 OOMEHa

Breimonnenne ympaxseHuid 1o Temam: CHIIbHBIE
U cna0bie 371eKTPoJauThl. CTeneHb JUCCOIUALINH.

Peakunu noHHOrO oOMeHa.

Pemenue 3aJa4 I10 TCMC: XHUMHYECKOE PaBHOBCCHC

CunbHble u  cnabbie  snekTponuthl.  Cpena
BOJIHBIX pPacTBOpPOB BEIIECTB: KHCIas,
HEeUTpaibHasi, IMIEJI0YHas.

IloagTne o BomopomHoM rokazareiie (pH)

pacTBoOpa. I'vapous OPraHUYECKUX U

HEOPraHMYCCKUX BCIIICCTB.

JlabGopaTopHnasi padora
— OIIpenesieHue Cpeabl PacTBOPOB BEUIECTB C

IMOMOIIBIO YHUBCPCAJIIbHOT'O MHANKATOPA.

HNonHoe npowusBeneHue Boabl. Cpega  BOAHBIX
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pacTBOpPOB: KHUCIIOTHAs, HEUTpaibHasA, IIEJIOYHAs.

Bomoponnsrii moka3zarens (PH) pacteopa.

I'mpponns conen. 1
1 | OKuCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH. 1
JdeMoHcTpanus
Paznoxxenue mepokcuaa BOAOpOAa B MPHUCYT-
CTBUU Kartanu3aropa. [loHsaTHe 00 3JeKTpoJm3e
pacIylaBOB U pacTBOpPOB couieil. [IpuMeHeHue
AIEKTPOJIN3A.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC pEeaKIuH. 1
Crenenb okucieHusi. OKUCIUTENb U BOCCTAHOBUTENb.
[Tporecchr OKHCIICHUS U BOCCTaHOBJICHUSI.
BaxHeimue OKUCIUTENIN U BOCCTAaHOBUTENU. Merton
AJIEKTPOHHOIO OaaHca
DIIEKTPON3 PACTBOPOB U PACIIIIABOB BEIIECTB. 1
1P | KontponsHas padota 1 (1momyroaue) KontponbsHas pabota 1 (Tect B hopmate EI'D) 1
Pa3nen 2. Heoprannueckasi xumus (164\514)
(8+1)u Tema 4. HemeTaninl 294
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Boiuuciaenus

— Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa

peaKuuu, €CId OJHO U3 BEIIECTB JAaHO B BHUJE
pacTBopa C ONPENCIEHHON MacCoOBOM  JI0JIEH
PacTBOPEHHOIO BEIIECTBA

Bbrunciaenus

— O0JIKM BbIXOJa IIPOAYKTa PCaKIUU OT TCOPCTHICCKU

BO3MOXHOTI'O

Hemeraisl. Ilomoxenue HEMETAJIOB B

ITepuoanyveckoit cHCTEME XUMHYECKHUX
snemenToB JI. M. MengeneeBa 1 0COOCHHOCTH
CTPOCHUSI aTOMOB.

JeMmoHcTpanuu

1. OGpa3Lbl HEMETAIIOB.

Bonopon. Ilonmydenue, ¢usuyeckue u XUMHUUYECKUE
CBOMCTBa (peakuW C MeTaulaMd | HEMETaIaMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHEIE pC€aKi Ha HCOPTraHNICCKNUEC NOHBI

N KaTHOH BOIOPOIA.

I'mppunel. TONIMBHBIEC 3JIEMEHTHL.

@u3nyecKre CBOMCTBA HEMETAIUIOB. AJIIIOTPONUS

HEMETaUIoB (Ha TMpUMepe KHCIOpOJa, CEPBI,

dbocdopa u yraepona).

Kucnopon u 030H. Yriiepon, HaXOXKJICHUE B IPUPOJIE,

AJIJIOTPOIIHBIC MOI[I/I(l)I/IKaI_[I/II/I. AKTHBHDOB&HHBII;'I

yroJib, aacopoims. Oviiepensl, rpadeH, yriaepoaHble

HAHOTPYOKH.

JdemoHcTpanuu
2. T'openue cepsl, pocdopa, xkeneza, MarHus
B KHUCJIOPO/JIE.
JlabopaTopHbIe ONbITHI.

2. Ilonyuyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIJIOB

rajjoreHoB M WX  COEAUHEHUM  (OKCHJOB,

KHCJIOPOJICOJIEPKAIMX ~ KHUCIIOT, BOJOPOJHBIX
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coeauHeHuii). IlpuMeHeHHE TalOreHOB W UX

COEIMHEHUM.
['anoreHoBOIOPOIBI. Baxueunmue KUCIIOPOA -
COZEpKAIINE COCTUHECHUS IAJIOTEHOB.
JlaGopaTopHbie Y IPOMBIIIIEHHbBIC CIIOCOOBI

IMMOJIY4YCHHUA I'aJIOTCHOB. HpI/IMeHeHI/Ie TaJIO'€HOB U UX

COEIUHEHUM.

XUMHUYECKUE CBOMCTBA BAXXHEHUININX HEMETAJLIOB.

Cepa u eé€ coemunenus. (Okcuabl, KUCIOPOI-

coJiepKanue KHUCJIOTHI, BOJIOPO/IHBIC
coequHenus). Ilpumenenne ceppl U €&
COEIMHEHUH.

Cepa. Haxoxnenue B mpupoze, crocoObl MOTy4YeHus,
dbuszndeckue u xuMmuueckue cBorctBa. CepoBoIOpPO/I,
cynbuabl. Oxcum cepol (IV), okcum cepor (VI).
CepHucras W cepHas  KHCIOTBI M HUX  COJIH.
OcoOeHHOCTH CBOMCTB cepHOM KHUCIOTHI. [IpuMeHeHue

CephI U €€ COCTMHEHHUI.
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JlaGopatopHbie U TIPOMBIIIICHHbBIC CIIOCOOBI

MOJy4YeHUsI Kuciopoaa. PU3NUECKHE U XUMUYECKHUE
CBOWMCTBA  KHCJIOpPOAA

Y 030Ha. [Ipumenenune

KHUCJIOpOJa U O30HA. OKCI/II[LI U IICPOKCHUBI.

XMMHUYECKHUE CBOMCTBA BAXXHEHUIINX HEMETAIIOB.

A3zoTta )54 ero COCIMHEHHUS. (Okcumpl,

KUCIIOPOJICOJICpKAIME KUCJIOThI, BOIOPOIHBIC

coequHeHus). IlpuMeneHnme a3zota U €ro

COCJIMHCHMH.
A30T. Haxoxaenue B mpupojie, criocoObl MOIyYeHUs,
¢dbuznyeckue U XMMUYECKHE CBOMCTBA. AMMMAK,
HUTPUBIL.
Oxcunpl a3oTa. A30THCTas M a30THAsl KHUCJIOTBI M MX
comia. OcoOEHHOCTH CBOWCTB a30THOM KHCJIOTEL
[IpuMeHeHne a3zoTa W ero COeAUHEHUH. A3OTHBIC
yI00peHHUSI.

XHUMHUYECKUE CBOMCTBA Ba)KHEHIIIMX

HeMmeTaiioB. Pochop © e€ro COSTUHCHHS.
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(Okcuapl,  KUCIOPOJCOAEpPKAIIME  KHUCIOTHI,

BOJIOPOJTHBIE COCTMHEHUS). [IpumeneHue

¢docdopa u ero CoeTMHCHH.

®octhop.  Haxoxmenue B mpupoge,  CHOCOOBI
nojy4deHus, (U3NYecKhue | XMMHYECKHEe CBOMHCTBA.
®ochunsl u pochun. Oxkcuasl Gocdopa, dhochopHas

KUCJIOTA U €€ COJIU

MertadocdhopHas u nupodocdhopHas KHUCJIOTHI,

dbocdopucras u dbochopHOBATHCTAS KHCJIOTEL.

[Ipumenenue U €ro COCIMHEHHUH.

dbocdopa
docdopHbie ynoOpeHusi.

XUMHUYECKUE CBOMCTBA BAXKHEUIIIUX HEMETAJIOB
(yrmepoma ®W KpeMHHS) W HUX COSIUHCHUM
(OKCHIOB,

KHCIIOPOACOJEPKAILMUX  KUCIIOT,

BOJIOPOAHBIX COEJIMHEHUN). [Ipumenenune

YIJIEPOJIa, KPEMHUS U UX COCIMHEHUM.

Ou3nuecKue | XMMHUYECKHME CBOMCTBA  MPOCTHIX

BEIIECTB, 00pa30BaHHBIX yriepoaoM. Okcun yrieposa
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(1), oxcun yrmepoma (IV), yroibHas KucioTa W e
COJIH. [IpumeHeHne  TPOCTBIX  BEIIECTB,

00pa30BaHHBIX YTJIEPOJOM, U €TO COCTUHEHHIA.

Kpemnuii.  Haxoxnenue B mpupojie,  CHOCOOBI
noJly4eHusi, (U3MYeCKue | XMMUYECKHE CBOMCTBA.
Okcung  xkpemuus(l1V), KpEMHHEBAasE  KHUCJIOTA,
cuinkaTel. [I[puMeHeHre KpeMHUSI U €ro COeAUHEHUM.

CTCKJIO, €TI0 INOJYYCHHC, BUABI CTCKIIA.

1P

BoruuciieHus

— MacCChbl BCIICCTBa HJIH 00BEMa Ta3oB IO

N3BCCTHOMY KOJIHYCCTBY BCIICCTBA, MACCC HIIA

00BEMY OJHOTO M3 YYaCTBYIOIIMX B pPEaKUUU

BCIIIECTB;

— wMmacchl  (00BEMa, KOJWYECTBA BEIIECTBA)

MPOAYKTOB PEaKIMH, €CJIM OJHO W3 BEUIECTB

HMCCT IIPUMCECHU

IIpakTyeckue padoTbI

No 3. Pemienue skcrepUMEHTANbHBIX 3ajlad 1O TEME
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«"ajmoreusn.

IpakTHyeckune padoTbl 1
No 4. Pemenue sKCEpUMEHTANIBHBIX 3a/1ad MO TEME
«Cepa u €€ coeIMHEHUS.
1 IpakTHyeckne padoThl 1
No 2. Pemienue 3KCHEPUMEHTAIBHBIX 3a7a4 IO
teme «HemeTramnbny
IIpakTnyeckne padoTbl 1
No 6. Pemienne skcrnepuMEHTaNIbHBIX 33/1a4 MO TEME
«A30T, pochop 1 UX COeTUHEHUS.
Kontpoabnas padora 2
O6o0menne U cUcCTeMaTu3alusi 10 TeMe 1
«Hemeramaey. Pemenue 3amau B popmare EI'D
8u Tema 5. Metawibl (21+3)u
1| Metamisbl. [Tonoxenue METaJIJIOB B 1
ITepuoanueckoit CUCTEME XUMHAYECKUX

snemenToB J[. M. MenneneeBa. OcoOeHHOCTH

CTPOCHHS

AJIEKTPOHHBIX  000J0UEK

aToOMOB
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MCTAJIJIOB.

JdeMoHCcTpaMu

— 00pa3Ilpl METAJJIOB

OOmast  xapaktepuctuka MertamuioB  |A-rpymnmbl
[leprognueckoil cUCTEMbl XUMHYECKHUX DSJIEMEHTOB.
Harpwnii Y KaJIU: IIOJIyYEHHE, dusznueckue
U XMMUYECKUE CBOMCTBA, IPUMEHEHHE IPOCTBIX
BEILIECTB U UX COCINHEHUH.
JdemoHcTpauumn

- BzanMopnelcTBUE WIETOYHBIX U IIEJIOYHO3EMEIBHBIX
METAJUIOB € BOJOM  (BO3MOKHO  HCIIOJIb30BAHUE

BUJICOMATEPHUAIIOB)

O6mrast  xapakrepuctuka wmeTtaioB  |IA-rpymmbt
[Teppoan4eckol CUCTEMBI XHMHUYECKHUX DJIEMEHTOB.
Marauit = ¥ Kanbluii:  moiydyeHue,  (HUIUUIECKUE
Y XMMUYECKUE CBOWCTBA, MPUMEHEHHE MPOCTHIX
BEIIECTB M MX coeauHeHud. JKECTKOCThL BOJIBI

U criocoObl €€ yCTpaHEHUS.
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XUMHUYECKHE CBOWCTBA BA)XKHEHIIMX METAJIJIOB 1

(HaTpuil, Kanui, Kajabllid, MarHui, aJFOMUHHM,

LIUHK, XpOM, KEJIE30, MEJIb) U UX COCTMHEHUH.

JlaGopaTopHbIe ONbITHI

— KA4eCTBCHHBIC PEaKI[Md Ha aHHUOHBI ¥ KaTHOH

aMMOHHUS,

— B3aUMOJICCTBUE THUIPOKCUIA AIIOMHHHUS C

pacTBOpaMHU KHCIIOT U LIEJIOYEH;

— KayeCTBEHHBbIE pEaKIMU Ha  KaTHOHBI

METaJJIOB
ATIOMHHMI: TOJTy4YeHue, PU3NYECKHEe U XUMUYECKUE 1
CBOMCTBA, IPUMEHECHHUE IMPOCTOTO BEIIECTBA W €r0
COCIUHEHUMH. AMdoTepHbIE  CBOWMCTBA  OKCHJIA
U TUAPOKCUIA  aJIOMUHHUSA,  TUJIPOKCOKOMILICKCHI
AJTIOMUHUSL.
O06o00611eHNe ¥ CUCTEMaTH3aIIMs 110 TeMe «MeTabl 1P
riiaBHoOM noArpynms». Tect B popmare EI'D

O6me  (u3Myeckue  CBOMCTBA  METAJUIOB. 1
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CmiaBel METAJIOB. DJIEKTPOXUMHUYECKUM  psifg
HanpsH>KEHUM METaIIIOB.
JleMoHCTpanun
— KOJJIEKIHA «MeTalabl U CIIJIaBhD».
— B3aUMOJIEHCTBHUE MEIH C a30THOM KHUCJIOTOU

Pa3JIMYHON KOHLIEHTPALIUU

OOmiass ~ XapakTepUCTHKa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynn)  Ilepuoguyeckodt  cucTeMbl
XUMHUYECKUX 3JIeMEHTOB. Dusnueckue M XMMUYECKHUE
CBOMCTBA XpOMa M ero coeauHeHuh. OKCUIbI
u ruapokcuel Xxpoma (1), xpoma (1) u xpoma (VI).
XpoMarbl ¥ AMXPOMAThl, HUX  OKHUCIUTEIbHbBIC

cBoiicTBa. [loryueHue u npumeHeHue xpoma.

DU3NUECKUE U XUMUYECKUE CBOMCTBA MapraHila v €ro
coeauHenuil. Baxueiiue coenunenus mapranma (11),
maprasnna (1V), mapranma (V1) u mapranma (VI1).

HCpMaHFaHaT KaJius, €0 OKHCINTCIIBHBIC CBOMCTBA.

O6mue  crmocoObl  MOJY4YEHHUS  METAJJIOB.
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Meramnyprus

PacrnipocTpaHeHHE XMMHUYECKHMX 3JIEMEHTOB-METAIIOB

B 3eMHOU Kope. DPU3NUEeCKUE U XUMUYECKHE CBOMCTBA

Keneza | ero coeauHeHUi. OKCHABI, THIPOKCHIBI
ucomn kene3a (1) wmoxkenesa (lll). Ilomydenue

H IIPUMCHCHUC KCJIC3a N €TI0 CIIJIaBOB.

Mens: monydyeHue, (QuU3MYECKHE U XUMUYECKUE
CBOWCTBA, IPUMEHEHUE IPOCTOr0 BEIIECTBA U €T0
COCTMHEHU.

[uuk: momydyenue, (GU3MUECKUE W XUMHYECKUE
CBOWCTBA, TPHUMEHECHHE IMPOCTOrO BEIIECTBA U €0
coenuHeHU.  AMdoTepHble  CBOWCTBA  OKCHJA

Y TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIIJIEKCHI [IUHKA.

Koppo3ug wmetamioB. CriocoObl

3aI1IHUThI

oT

kopposun. [IpumMeHeHue MeTamioB B OBITY U

TCXHHKC.

Boruuciienus

— pacy€Thl MacChl BEIIECTBA WM 00BhEMA Ta30B
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M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
WM 00BbEMY OTHOTO U3 YUACTBYIOLINX B PEAKLIUU
BEILIECTB; pacyE€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKINH, €CIIU OJJHO U3
BEIIECTB UMEET PUMECH;

— pacu€Thl Macchl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTA PEaKLUu, €CJIU OTHO U3
BEIIECTB JIaHO B BHJIE PACTBOPA C OMPEACIEHHON

MACCOBOH JI0JIEW PACTBOPEHHOIO BEILIECTBA

IIpakTnyeckne padoTbl
No 7. PemieHne sKCIEpUMEHTAIBHBIX 33a/Ja4 IO TEME

«MeTamipl TOOOYHBIX TTOATPYIIID.

O0o06meHne u cucreMarus3anuga 1o teme: «Oorume
cBoiicTBa MeTaiioB. OOmme cnocoObl MOTyYEHHUS

MeTaioBy». Paborta ¢ rectamu B popmate EI'D

IIpakTueckne padoThI
No 3. Pemienue s3kcriepuMEeHTaIbHBIX 33/1a4 110

TeMe «MeTajuIbly.
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O0o00mIene u cucreMarusanusa no teme «MeTauibl

no6oyHoit noArpynms». Tect B popmare EI'D

O06o001eHne U cucreMaTu3aius no Teme «MeTtamib. 1
TectupoBanue\Pemenue 3a1a4d B popmate EI'D
1 | 'eneTuueckas CBSI3b BELIECTB 1
BrimonHenne ynpaxkHeHud no teme «l eHeTmueckas 1
CBSI3b KJIACCOB HEOPTAaHUYECKUX COCAUHEHU
TectupoBanue\Pemenue 3amxa4d B opmare EI'D
O0001enue u cUCTEMAaTH3aIUI 1o TEME 1
«Hemetamnel. Metamibs». Tect B popmate EI'D
1 | KontponbHas pabora 2 o teMe | KontponpHas pabora 3 mo teme «Heopranmdeckas 1
«Heoprannueckasi XUMHsI» XUMUSD)
AHanu3 KOHTPOJILHON PabOTHI. 1P
AHanu3 KOHTPOJILHON PabOTHI. 1P
Paznen 3. Xumus u ku3Hb (449\8 )
(4+1)u . Tema 6. Xumus v )KU3Hb Tema 6. MeToabl MO3HAHWS B XUMMH. (10+5)u
XUMUA U KU3Hb
1 |Pomp XxumMum B 00ECIEUEHUHM DKOJIOTHYSCKOH, 1
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DHEPTeTUYECKOW W THINEBOH 0OEe30MacHOCTH,
pa3BUTHUM MenuuuHbl. [loHsAITHE O Hay4YHBIX
METOJiaX TIO3HAHUSl BEIIECTB W XUMHUYECKUX

pEaKIuu.

XUMHS TIUIIUA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE
no0OaBku. Poip XuMHUM B 00€CIEUEHHMU ITHIIEBOU
oeszonacHoctu. Kocmernueckue U napdromepHbie
cpeacTtBa. beitoBas xumusa. IlpaBuna Oe3omacHoOro
MCIIOJIb30BaHUS CPEACTB OBITOBOM XUMUU

B HOBCGI[HGBHOﬁ KHN3HHU.

XuMus B CTPOUTENBCTBE. BaxkHENIINE CTPOUTEIIBHBIE
Marepuanbl  (LEMEHT, OETOoH). XHUMUYECKOE

3arpsi3HEHUE OKPYIKAIOIIEH CpeJibl U €ro MOCIEACTBUS.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHIIMIIAX
OPOMBIIUIEHHOTO  MOJYYEHUS  BaKHEUIINX

BCIICCTB.

HayIIHBIG INPUHOUIIBI  OpraHvu3alnyu XHUMHYCCKOI'O

Mpou3BOACTBA. [IpOMBINIIIEHHBIE CTIOCOOBI TTOTYYCHUS
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BAKHEWINMX BEIIECTB (HAa MpUMEpEe MPOU3BOJICTBA
aMMHMaKa, CEpHOM KHCJIOTHI, METaHOJIa).
[IpoMbinieHHbIE  CIIOCOOBI  TIOMYYEHHUS METaJIOB

H CIIJIaBOB.

IIpoOiiemMa  mepepabOTKH  OTXOHOB W IMOOOYHBIX

IPOAYKTOB. Pomb XHUMUH B 0O0ecIeueHN

AHEpPreTUYeCKor 0e3omacHoCTH. [IpUHIUIBI «3eaEH0M

XUMHUN».

YenoBek B MHUpE BEIIECTB M MaTEpPHUAJIOB:
BOXHEHUIINE CTPOUTEIIbHBIC MaTepHUallbl,
KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO,
KepamMuKa, MAaTepHalbl UL DJEKTPOHHUKH,
HAaHOMAaTEpUAJIbl, OPrAaHUYECKUE U MUHEPAIbHBIC

yaoOpeHus.

CoBpeMeHHbIE  KOHCTPYKLIMOHHBIE  MaTepHabl,
KpacKH, CTEKJIO, KEpaMHKa.

Matrepuaisl uid JIEKTPOHUKN. HanorexHomorumn

XuMHS B CEIIBCKOM  XO3sicTBe.  OpraHuyeckue
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Y MUHEPAJIbHBIEC YI00pEHHUS.

1| XumMuss W  3I0pOBbE  UEJIOBEKA: MpaBHIIA 1
WCIIOJIb30BAaHUsl  JICKAPCTBEHHBIX MPENapaToB;
npaBuia 0e301acHOro HCITOJIb30BaHUS
npenaparoB OBITOBOM XUMHUU B IOBCEIHEBHOMN

KUZHU

[MoarotoBka k k\p B popmare EI'D (vactp 1) 1P

[Moaroroska k k\p B popmare EI'D (uactp 2) 1P

1P | UtoroBasi KoHTpOJibHAsI paboTa Nrorosas koHTpoasHas padota B hopmare EI'D 1P

Hrorosas koHTposibHAs paboTa B popmare EI'D 1P

AHaNM3 UTOrOBOW KOHTPOJILHON pabOThI 1P

1 u B Hexe10, BCero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMd

3 4 B Heaea10, Becero 105 4,
u3 HuXx 10 u

— pe3epBHOE BpeMs

YpoBeHb 00yueHust

[IpakTuyeckue paboThI

KonTtposnbHble paboThl

bazosniit

3

3

YrnyOneHHbIi

8
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