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MoaenbHasi CHHXPOHM3MPOBaHHAs padoyasi mporpamMma
0a30BOT0 M yrJay0JEéHHOTO U3yYeHUS NMpeaMeTa « XuMHU»

(10-11 kmaccni)

MHNOACHUTEJIBHASA 3AIIMCKA

MopenbHasi CUMHXpOHHM3UWpOBaHHas pabodas mporpamMma mo Xumuu (0a30BbIM U
yrayOneHHbI ypoBHM) Mg oOydaronuxcs 10-11 kiaccoB cocTaBiieHa Ha OCHOBE
CIEAYIOIINX HOPMATUBHO-TIPABOBBIX JJOKYMEHTOBR:

1. deaepanbHbIii 3aK0H OT 29.12.2012r. Ne273-D3 «O06 06pazoBannu B Poccuiickoit
denepauun»

2. ®enepanbHbIM TOCYIAPCTBEHHBI 00PA30BATENbHBIN CTAHAAPT CPETHETO OOIIETO
obpazoBanus ([Ipuka3 MunucrepcTa oOpazoBanus u Hayku Poccuiickoit deneparuu
oT 17 mast 2012 r. Ne413»).

3. denepanbHas pabouas mporpamMma cpeaHero oOIero oopa3oBaHHUs IMpeaMeTa
«Xumus» (s 10-11 xkmaccoB oOpa3zoBaTeIbHBIX Opranu3aiuii). bazoBbiii ypoBeHb. —
Mocksa, UCMO. - 2025.

4. denepanpHas padboyas mporpamMma cpeaHero ooOiiero oOpa3oBaHHUS MpeaIMeTa
«Xumus» (st 10-11 kmaccoB 00pa3oBaTeNibHBIX OpraHu3anuii). YTiryOJIeHHbIN
ypoBeHb. — MockBa, UICMO. — 2025.

c yuérom Konnenmuu mnpenogaBaHus ydeOHoro mpeamera «XUMHUS» B
oOpazoBarenbHbIX opranuzanusix Poccuiickoit denepaiuu, pean3yomux OCHOBHBIE
oOmeobpazoBatenbHple  mporpamMmbl  (yTBepxkaeHa  Pemenuem — Komeruwm
Mumnnpocsemenus: Poccun, npotokos ot 03.12.2019r. Ne T1K-4BH) u denepanbHoi
paboueil mporpaMMbl BOCIIUTaHUS.

OcHOBY MOAXOAOB K pa3pabOTKe MOJEIbHOW CHHXPOHU3UPOBAHHOW paboueit
nporpaMMmbl  0a30BOTO M YriayOJEHHOro u3yudeHusl mpeamera «Xumus» B 10-11

KJlaccax, K OIpeneNeHHI0 oOIeil cTpaTternu OoOy4deHHs, BOCIIUTAHUS U PAa3BUTHUS



oOydJaromuxcst ~ CpeicTBaMM  ydyeOHOro  mpeaMera  «XHUMHs» — COCTaBHIIU
kKoHentyanbHele TosiokeHuss GPI'OC COO o B3auMOOOYCIOBICHHOCTH IICNICH,
colepKaHus, pe3yJIbTaTOB O0O0ydeHHWs U TpeOOBaHWH K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

WN3yuenne mpemmera, peaquzyeMoe B YCIOBUAX Iu(PEpeHIMPOBAHHOTO,
npoduiIbHOTO OOyYEeHHUs, TMPU3BAHO OOECIEUUTh 00IIe00pa3oBaTeIbHYI0 H
OOIIEKYIBTYPHYIO TIOJITOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOAMMYIO JJisialalTallud
UX K OBICTPO MEHSIFOIIIMMCS YCIIOBHSIM KU3HU B COIIMYME, a TAKKe JJIS TIPOOIDKEHUS
00Oy4eHHs] B CPEHUX CHEIUATbHBIX U BBICHINX YYEOHBIX OpraHU3aIlMsIX, B KOTOPBIX
XUMUS SBIIICTCS OMHOU U3 MPUOPUTETHBIX JUCITUTIINH.

B cooTBeTCTBMM C MaHHBIMH TIOJIOKCHUSMH MOJEIbHAS CHHXPOHHU3UPOBAHHAS
pabouas TmporpamMma cpeaHero ooOmero oOpa3zoBaHHMsS (0a30BBIM  YPOBEHB):
yCTaHaBJIMBaeT  00s3aTeibHOE  (MHBApUAHTHOE) TMPEAMETHOE  COJAEpKAHME,
onpeesieT KOJTUYECTBEHHbIE U KAYECTBEHHBIE €T0 XapaKTEPUCTUKHU HA KaXKIOM dTare
U3YYCHUS MPEMETa, MPEyCMaTPUBACT MIPUHITUIIBI CTPYKTYPUPOBAHUS COJEPIKAHUS U
pacmpeneneHus ero 1o KjaaccaM, OCHOBHBIM pa3jieliaM v TeMaM Kypca; 1aéT IpUMEPHOe
pacmpeneneHne Y4eOHBIX YacoB IO TEMaTUYECKUM paszfielaM, pPEKOMEHIYeT
MPUMEPHYIO TIOCIICIOBATEIPHOCTh HW3YYCHHUS OTACIBHBIX TEM Kypca ¢ Y4ETOM
MEXIPEIMETHBIX W BHYTPHIIPESIMETHBIX CBS3€H, JIOTMKA yd4eOHOTO Tpoliecca,
BO3pacTHBIX ocoOeHHocTed yuamuxcs 10-11 kmaccoB; 1maér METOAMYECKYIO
WHTEPIPETAINIO [IeJIeH H3ydeHUs MTPeAMETa Ha YPOBHE: COBPEMEHHBIX PUOPUTETOB B
CUCTEME cpeaHero ooOmero oOpa3oBaHUs, COJEPKATEILHON XapaKTEPUCTUKU
TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa30BaTEIbHON IPOTPaMMBbI
cpenHero obmero oOpa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU JACSITEIPHOCTH YYCHHKA 1O OCBOCHHUIO
conepxkaHusi npenmera. [1o BceM Ha3BaHHBIM MO3ULKAM B IporpamMme coOJroJieHa
npeeMcTBeHHOCTh ¢ DenepanbHoil paboueil mporpaMmMoidl OCHOBHOTO OOIIETO

oOpa3zoBanus 1o xumun (11 8—9 KaccoB 00pa3oBaTENbHBIX OPraHu3alni, 0a30BbIil
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YPOBEHB ).

MopnenbHas ~ CHHXpPOHHM3MpPOBaHHas  pabodas  mporpaMMa HMeEeT  Leib
CUHXPOHU3UPOBATh COJEPKaHHWE Y4eOHOro mpeaMera s H3YYEHHs IpenMera

«Xumus» B 10-11 xmaccax B paMkax MyJIbTHIPOGUIEHOTO y4eOHOTO TUTaHA.

Hemu u 3agaun y4yeOHOro mnpeaMera «XHUMHUS» B COOTBETCTBYIOIIEM paszjielie
IPOrpaMMbl MPEACTABICHBI COBMECTHO, KaK JIJIsi 0a30BOTO, mMakx u 015 yenyoiéHH020
yposuetit!,

B pazgene Ilnanupyembie pe3yiabTaThl OCBOCHHS y4e€OHOTO MpeameTa «XHUMUS
CHHXPOHM3AIMS MIPEICTABICHA B BHJIE JOMOJHEHUS K 0a30BOMY ypOBHIO, @ UIMEHHO,
[IpeameTHbIC pE3yNbTaThl, HOCTUTAEMbIE OOYYAIOIIMMUCS Ha yriayOJEHHOM YPOBHE
W3y4EHHS XUMHH, BBIIEIEHBI KYPCUEOM™?,

B pasnenax Conepkanue martepuana M Temarnueckoe IJIAaHUPOBAHHE HMEETCS
BBIICIEHHBI MaTepHall, UMEIOMMI NOoJYepKUBaHMEe? KaKk Ha 0a30BOM, TaK M Ha
yrayOnEHHOM YPOBHSIX, KOTOpPBIM H3y4daeTcss B O3HAKOMHUTEIHHOM IUIAaHE U HE
BKJIFOYAETCS B COCTAB MpeIMETHBIX pe3yibTatoB ocBoeHuss OOII COO.

B pasnene TemaTumdeckoe IJIaHUPOBAaHUE TMPUHIUIT CHHXPOHHU3ALMU TPOSBIICH
CleAyIOIMM 00pa3oM: 4achl HEJEIbHON HArpy3Ku s YriayOJ€HHOro U 0a30BOTO
YpOBHEW yKa3aHbl TaKUM 00pa3oM, 4TO OJIHa TeMa (OJIMH 4Yac B HEENI0) €IMHa s
JIBYX YPOBHEH, a OCTAJIbHBIE JIBA Yaca U TEMbI HEACIbHON HATPY3KH JIJIS yTIIyOIEHHOTO
YpOBHS YKa3aHbI B CTPOKAX HIDKE M TOJILKO JIJISI 3TOTO YPOBHS. YacTh pe3epBHBIX 4acOB
MO3BOJIMJIA BCTPOUTHh HEOOXOIUMOE KOJIMYECTBO YACOB B TEMax M3yUCHHUS, a TAKKE
OpPraHM30BaTh U TEMAaTUYECKOE MOBTOPEHUE KaK Ha 0a30BOM, TaK M Ha yrITyOJIEHHOM

YPOBHSIX, 1 UTOTOBOE MOBTOpPeHHE; B rpadax «KommuecTBo 4acoB yKa3aHbl TAKKE T

4ackl, KOTOPBIE B3STHI U3 pe3epBa (YKazaH CUMBOI «P»).

! Kypcusom B TekcTe nporpammbl B pasgenax «Llenu n sagaumn», «MpeameTHble pe3yabTaTbl» BblAeNeHbI3NEMEHTbI,
KOTOpble NpeACTaBAeHbl AN U3YYEHUA Ha YrNY6NEHHOM YPOBHE
2 MoauepkMBaHMe UMeeT MaTepuan, KOTOPbIN U3yYaeTca B 03HAKOMUTEIbHOM MAaHe M He BKIKYaeTca BCOCTaB

npeameTHbIX pe3ynbTaTos ocBoeHna O0OM COO
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[Ipu  ¢opmupoBanun TemaTHUeCKOro IUIAHUPOBAHHUS  MPEIyCMAaTPUBAIOCH
pacnpeziesieHue 4acoB BHYTPH TEM U MEX/1y TEMaMHU C LEJIbI0 00€CIIeUeHHsI HEIeTIbHON
Harpy3kd i OOydYarolIMXCs, H3YYaIOIIUX XUMHUI0O Ha YrayOJIEHHOM YpOBHE.
IlepepacnpenencHue 4acoB MEXAY HEKOTOPBIMM TEMaMH IT03BOJMIIO COXPaHUTH
TEMaTUYECKUI y4eOHbIIl 00BEM MaTepuaa, UCI0Ib30BaHUE PE3EPBHBIX YACOB TAKKE
o0ecreynsio Hajau4yue Y4YeOHBIX 4YacOoB Ha OOOOIIEHHE, UTOrOBOE IOBTOPEHHE U
KOHTPOJIb y4eOHOro matepuana. TakuM 00pa3oM, CHHXPOHM3AIMS TEMaTHYECKOTO
IJIaHUPOBAHMS 0a30BOr0 M YriayOJEHHOTO YpPOBHEH H3YYEHHS XMUMHH TOJHOCTBIO
COXpaHWJIa COAEPKATENbHBIM AaCHEKT MporpaMmel KypcoB 10-11 kmaccoB mis
MYJIBTUIPO(UIBHOIO yUeOHOTO IJIaHa.

JlanHast mporpamMma sIBJISIETCS OPUEHTHUPOM JUJISl COCTABJICHUS pabO4YHUX IPOrpaMm,
aBTOPbl KOTOPBIX MOTYT MPEIJIOKUTh CBOM NOAXOX K CTPYKTYpUPOBAHHUIO U
MOCJIEIOBATEIbHOCTH M3yYeHUsT y4eOHOro MaTepuana, a TakKe CBOE BUJICHHE
OTHOCUTEJIBHO BO3MOXHOCTH BbIOOpAa BApUATHBHOW COCTAaBISAIOIICH COJEpKaHUS
npeaMeTa JAOMOJHUTENIBHO K 0043aTeNIbHOM (MHBApUAHTHON) YacTH €ro COoAEpKaHMs
B paMKax pe3epBHBIX 4acoB. Pe3epB yueOHOro BpEMEHHM PEKOMEHAYETCS st
pealiv3allud  aBTOPCKUX TMOAXOAOB K HCHOJb30BAaHUIO Pa3zHOOOpa3HbIX (HopM

OpraHu3aly yueGHoro mnpoiecca.

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPEJMETA «XUMMUSD»

XuUMHUYeCKoe 00pa3oBaHHE, TOJIydaeMO€ BBIMYCKHUKAMU CpEIHEN IIKOJIBI,
SBJISICTCSI HEOTHEMJIEMON YacThI0 X 00pa3zoBaHHOCTH. OHO CIY)KHT 3aBEpIIAIONTUM
ATANoOM peajiv3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIHOYEBBIX
[IEHHOCTEW, TPUCYIIMX IEOCTHOM CHCTEME XHUMHUYECKOro oO0pa3oBaHus. ITH
IIEHHOCTH KacaroTCs TIO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHUSI MUPOBO33PEHUS U
oOl1el KyJIbTyphl YeJIOBEeKa, a TaKKe IKOJIOIMUYEeCKM OOOCHOBAHHOI'O OTHOILIEHUS K

CBOEMY 3[I0OPOBBIO U MPHUPOJHON cpeze. Peamusyercs xumuaeckoe o0pa3oBaHue
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y4almxcsi CpeIHer MIKOJIbI CPEACTBAMH yUeOHOTr0 MpeaMeTa « XUMuUs», CoJIepKaHue
U TOCTPOCHHUE KOTOPOTO OIpPEACNICHbl B MporpaMMe ¢ y4€ToM crheruuKd HayKu
XUMUH, €€ 3HAYCHUs B MO3HAHUM MPHUPOABI U B MaTepUaIbHOM JKU3HU 0OIlIECTBa, a
Takke ¢ y4€ToM OOmuX IeJiel W TPHUHIINIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeJIHero ob1iero oopazopanus B Poccuiickort ®@enepanuu. Tak,
Hanpumep, Mpu (HOPMUPOBAHUM COJIEpKAHUS MpeaMeTa «XHUMHUS»  YUTCHBI
CIEAYIONIUE TTOJOKEHHS O celu(rKe U 3HAYEHUHU HAYKU XUMUU:

XUMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK WIPAaeT 0COOyI0 poJib B
COBPEMEHHOW LIMBUIIM3ALMHU, B CO3IaHUH HOBOW 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOHM BKJaJ B (OpPMHPOBAHHE PAIMOHAIBHOIO HAYYHOTO MBIIUICHHS, B
CO3JIaHUE IIEJIOCTHOTO TMpPEACTaBICHUS 00 OKpYXKAroIleM MHUpE KaK O €IUHCTBE
MpUPOBl U YEJOBEKa, KoTopoe (GopMHUPYETCs B XMMHUU HAa OCHOBE IMOHMMAaHUs
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIaCTIMU MPUMEHEHUS.

CoBpemeHHass XUMMHS KaK Hayka co3uAaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUN HaIpaBjeHa Ha PEIICHHE II00aTbHBIX MPOOJIeM YCTOMUYUBOTO Pa3BUTHS
YEJIOBEUECTBA —  CBIPHEBOM, DHEPreTUUECKOM, THILEBOM, HKOJOTHYECKON
0e30IacHOCTH M OXpaHbl 37I0pOBbsl. TE€CHO B3aMMOJEHCTBYS C JAPYTUMH
€CTECTBEHHBIMU HayKaMH, XMMHUS CTajla HEOThEMIIEMOUN YaCThiI0 MUPOBOW KYJIbTYPHI,
HEO0OXOMMBIM YCJIIOBHEM YCIICIIHOTO TPYyAa U )KM3HU KaXKJ0T0 YieHa O0IIeCcTBa.

B cootBerctBuM ¢ obmmumu nensmu u npuHimnamu COO copepkaHue mpeameTa
«Xumus»  (10-11  kmaccel, 0a30BbIii  ypOBEeHb M3Yy4YeHHsI) OPHUECHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY 00YYaIOMUXCs, HEOOXOUMYIO
UM JUJISI BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHENIHOTO BKJIIOYEHUS B
KU3Hb COIIMYMa, TIPOJOJDKEHUST 00pa30BaHUs B PAa3IMUHBIX 00JIACTIX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocrapnsiomuMu — nipeamera  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl  —

((OpFaHI/I‘IeCKaH XUMUA» H «06]_]_18.5{ N HCOPraHru4dcCkKasd XHUMHA», OCHOBHBIM
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KOMITOHEHTOM COJIep’KaHUs KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HayKH: cHCTeMa
3HAHUI N0 HEOPraHMYeCKOW XMMHUM (C BKJIIOYEHHUEM 3HAHUU U3 OOIIeH XUMHH) U
opranndeckon xumuu. DopMHpOBaHHME NaHHOW CHUCTEMBI 3HAHUW IIPU HU3YYEHUU
npeaMeTa 00ecrneyrnBaeT BO3MOKHOCTh PACCMOTPEHUS BCET0 MHOT0OOpa3us BEIIECTB
Ha OCHOBE OOIIUX MOHSATHH, 3aKOHOB U Teopuit XuMuH. CTPYKTypa COAepKaHUSIKYPCOB
— «Opraanueckas xumus» 1 «O0mas U HEOPTaHWYECKass XUMUsS» chopmMupoBaHa B
nporpaMme Mo XMMHHM Ha OCHOBE CHCTEMHOr0 TMOJXO0Ja K U3YYCHHUIO y4eOHOTO
Marepuanta U OOYCJIOBJIEHAa HMCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHUEM 3HAHHMM Ha
ONpPEEIIEHHBIX TEOPETUUYECKUX YPOBHIX. B Kypce OopraHM4YecKoll XMMHH BEIIECTBA
paccMaTpUBAIOTCSI HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKUX
COCIMHEHUM, a TAK)KE Ha YPOBHE CTEPECOXUMHUYECKUX MAJICKTPOHHBIX MPEACTaBICHUN
o ctpoeHun BemiecTB. CBeneHusi 00 M3y4aeMbIX B Kypce BeIlleCTBaxX JarOTCs B
Pa3BUTHH — OT YIIEBOAOPOJIOB A0 CIOXKHBIX OMOJOTUYECKH aKTUBHBIX COeIMHEHU. B
Kypce OPraHMYeCKOM XUMHUHU TMOJIYYaroT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE
OCHOBHOT'O OOIIEro 00pa3oBaHUsl MEPBOHAYAIBHBIC MPEICTABICHUS O XUMUYECKON
CBA3M, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOCHHS, O XUMHUECKON PEaKInu.

B npenmere «Xumus» 6a30BOro ypoBHS paccMaTpUBAETCs U3YUEHHBIN Ha yPOBHE
OCHOBHOI'0 00I1Ier0 00pa3oBaHUs TEOPETUYECKHM Marepuan U (PaKTOJIOrHYEeCKUe
CBEJICHUS O BEIIIECTBAX M XUMUYECKOH peakinu. Tak, B 4aCTHOCTH, B Kypce «O01as u
HEOpraHUYecKas XUMUsD» O00ydaroluMcs MPeJOCTaBISIETCS BOBMOXHOCTh OCO3HATh
3HAUYEHHUE TMEePUOJAMYECKOr0 3aKOHAa C OOIETEOPETHYECKHX W METOAOJOTHMYECKHUX
MO3UIIUN, TIy0XKe MOHSITh UCTOPUUYECKOE M3MEHEHUEe (DYHKIMI 3TOro 3akoHa — OT
obo0maromie 10 OOBACHSIONIEH M MpOoTHO3UpYroIiel. Equnas cucrema 3HaHU O
BOXKHEHIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U NMPUMEHEHUH, a TAKKE
O XUMHYECKUX PEaKIUSX, UX CYI[HOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs

nonosiasieTcss B Kypcax 10 m 11 kimaccoB ajieMeHTaMM COJIepXKaHUS, UMEIOIUMHU



KyJIbTYPOJIOTHUECKUI M TPUKIAAHOW XapakTep. OTHU 3HAHUSA CIOCOOCTBYIOT
NOHUMAHUIO B3aMMOCBSI3M XMMHHM C JIPYTMMHU HayKaMH, pPacKpbIBalOT €€ poJib B
MO3HABATEIbHON M  TPAKTHUECKON JIEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUHU U MPAKTUUECKUX
MPWIOKEHUH XUMHUHU, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCSA B OOIIECTBEHHO U
JMYHOCTHO 3HAYHUMBIX MpoOJeMax, CBI3aHHBIX C XUMUEH, KPUTUUECKH OCMBICITHBATD
uHbOpMAIIMI0O U NOPUMEHATh €€ Uil  TONOJHEHUS  3HAaHUW, penIeHUs
MHTEJJICKTYaIbHBIX U DKCIIEPUMEHTATBHBIX UCCIIEI0BATENbCKUX 3aaau. CoaepikaHue
yuyeOHOoro mnpeamera «XUMHs» JaHHOTO YPOBHS H3Y4YEHHs OPHUEHTHPOBAHO Ha
(GopMupoBaHne y oOOydYarIMXCSl MHPOBO33PEHUECKONM OCHOBBI JUIsl MOHHUMAHMS
¢unocopckux uaeH, TAaKUX Kak: MaTepUaabHOE EIMHCTBO HEOPTaHUYECKOTO H
OpPraHUYECKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB X COCTABOM U CTPOCHUEM,
MO03HABAEMOCTb MPUPOAHBIX SIBJICHUN IMTyTEM DKCTIEPUMEHTA U PEIICHUS POTUBOPEUNI
MEXJy HOBBIMU (PaKkTaMH M TEOPETUUYECKHUMH MPEANOCHUIKAMH, OCO3HAaHUE POJIH
XUMUU B PEIIEHUU OKOJOTUYECKUX TMpoOJeM, a Takxke MpodiieM cOepexeHus
HHEPTETHUECKHUX PECYPCOB, CHIPHs, CO3JaHUS HOBBIX TEXHOJOTHI 1 MaTepHAaIIOB.

B mnane pemieHus 3ama4 BOCIIUTAHUS, Pa3BUTHS M COIMATM3AINH 00Yy4YaIOIINXCs
OPUHATBIE TPOrPaMMOM MO XUMHHM MOAXOAbl K OIpPENEICHUIO COJEp)KaHus |
MOCTPOCHHUSI TpenMeTa TNpeaycMaTpuBalOT (OPMUPOBAHHE y  OOYYarOIIMXCS
YHHUBEPCAJIbHBIX yUE€OHBIX ACHCTBUIA, HMEIOIUX 0a30BO€ 3HAUEHUE JI PA3TUYHbIX
BUJIOB JICSATEIBLHOCTU: PpEIICHUS MpoOJieM, TIOMCKa, aHain3a U 00pabOTKH
uHdopMaIui, HEOOXOAMMBIX JUIsi MNPUOOpPETEHUs OmbITa MNPAKTUYECKOH U
HCCIIEIOBATENbCKOM 1eATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XMUMHUHU.

XuMUs Ha YPOBHE YIJIyOJE€HHOTO M3yYeHHUsl 3aHMMAET BaXXHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanus yuammuxcs 10-11 «maccoB.  U3ydyenue
npenMeTa, pealuzyeMoe B YCIOBUSIX  JUPGEpeHIIMPOBAHHOTO, MPOPUIBLHOTO

0o0yueHust, MpU3BaHO O00ECIeUnTh O00IIe00pa30BaTEIbHYI0O W OOIICKYJIbTYPHYIO



MOJATOTOBKY BBIITYCKHHMKOB IIKOJbI, HEOOXOAUMYIO JJI aJanTalMi MX K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU B COLIMYME, a TAKXKE JJISl POJIOJKEHUSI 0OYUEHMSI B
OpraHu3aIusIX NpopecCHOHATBLHOTO 00Pa30BaHMsI, B KOTOPBIX XUMUS SIBISETCS OJTHOM
U3 NPUOPUTETHBIX TUCLUIUIMH. B mporpamMMe mo XMMHUM Ha3HAYeHHE IpeaMeTa
«XUMHS» ~ TONydyaeT  MOAPOOHYI0  HMHTEPHPETAlMI0 B COOTBETCTBHH  C
ocHoBornonaramumy nonoxeHusmMu GPI'OC COO o B3anM000yCI0BICHHOCTULIEIIEH,
COJIEp)KaHus, pe3yJbTaTOB OOy4eHHs] W TpeOOBaHMNW K YPOBHIO MOJATOTOBKU
BBIMTYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIFOTCS CIEAYIOIIUE BBIOJHACMBIC
IpPOrpaMMOi 0 XUMUU (PYHKIIMH:

MH(POPMAIIMOHHO-METONYECKAs], peau3alus KOTOpOi O0EecreunBaeT MOoIydeHHe
MPEJCTaBICHUS O LIENSAX, COJAEpKaHUU, OOIIel cTparerud oOy4YeHus, BOCIIUTAHUS U
pa3BUTHUS 00YYAIOIMIMXCS CPEACTBAMHU MPEAMETA, U3Yy4aeMOIr0 B paMKaX KOHKPETHOTO
npodus;

OpraHM3aIMOHHO-TINIAHUPYIONIasi, KOTopas MpeAyCMaTpUBaeT  OMpeAeiiCHUE:

NPUHLIKIIOB CTPYKTYPUPOBAHUS U MOCJIEIOBATEIbHOCTH U3yUEHUS yueOHOTro
MaTepuana, KOJHUYEeCTBEHHBIX U KaUeCTBEHHBIX €T0 XapaKTePUCTHK;

HOJIXOJ0B K (POPMHPOBAHUIO COJECPKATEIBHON OCHOBBI KOHTPOJII W OLEHKU
00pa30BaTEeNbHBIX JTOCTIKEHUH OO0Yy4arolnmxcs B paMKaX HTOTOBOM aTTeCcTallid B
(opMe ennHOTO roCyJapCTBEHHOTO 3K3aMEeHa M0 XUMHUHU.

[Iporpamma asist yriyOJIE€HHOTO U3YUESHHS] XUMHHU:

yCTaHABIIMBAET WHBAPHAHTHOE TIPEIMETHOE COJEp)KaHue, O00s3aTeNbHOE IS
M3Y4YEeHUS B paMKax OTIEIbHBIX Npoduiei, mpeaycMaTpUBaeT paclpeneieHue |
CTPYKTYpPUPOBAHUE €r0 MO0 KiaccaM, OCHOBHBIM COJEPKATEIbHBIM JIMHUSAM/pa3/ienaM
Kypca,

na€T TpPUMEpPHOE pachpenesieHne y4eOHOTO BpEMEHH, PEKOMEHIYEeMOTO IS
W3YYEHHUS OTNEIBHBIX TEM;

npenaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh M3yUeHHUsl YyYeOHOro MaTepuaia ¢

Y4ETOM JIOTUKH IIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;
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Ta€T METOJUYECKYI0 HMHTEpPIpETalrio LeJed W 3aJady M3y4eHHs MpeaMeTa Ha
yrayOJaEéHHOM YpOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
o01ero o0pa3zoBaHus, COAEPKATSILHON XapaKTEPUCTHKN TUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHMSI OCHOBHOM 00pa30oBaTeIbHON MPOrpamMMbl CpeIHEro OoOLIero oOpa3oBaHUS
(IMYHOCTHBIX, METANIPEAMETHBIX, TPEMETHBIX), & TAKXKE C YUETOM OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIBHBIX JCHCTBUH OOYYarOMIETOCS TO OCBOCHHIO COJCPKAHUS
npeaMera.

ITo Bcem mo3uinusiM B Mporpamme Mo XMMUU MPelyCMOTpPEHA MTPEEMCTBEHHOCTD C
oOydyeHHeM XMMHHM Ha ypOBHE OCHOBHOTO oOmiero obOpazoBanus. [Iporpamma 1o
XUMUHU CIYXKUT OPUEHTHPOM JUIsl COCTABJICHHS] aBTOPCKUX padodMx IMporpamm. 3a
npejesaaMyd YCTaHOBJIGHHOW MpOorpaMMoOM MO XUMHM 00si3aTelIbHON (MHBApUAHTHOM)
COCTABJISIIOLICH COepKaHUs Y4eOHOro mpenMera «XUMHs» OCTa€TCsl BOBMOXKHOCTh
BHIOOpAa €ro0 BAapUATHBHOM COCTAaBIISIONIEH, KOTOpas [OJDKHA OMNpENeNsaThCsl B
COOTBETCTBHH C HAIIPaBJICHUEM KOHKPETHOTO podusis 00yueHus. ABTopaMu pabodnx
IPOrpaMM MOXET OBITh MPEUIOKEH MHOW TMOJIXO0J K CTPYKTYPUPOBAHUIO y4eOHOTO
Marepualia U Mocie0BaTeIbHOCTU €r0 M3Y4YeHUs, CBOE BUACHUE MyTEl U CIOCOOOB
dbopMHpOBaHUA CHUCTEMBI TIPEIMETHBIX 3HAHWM, YMEHMM U BHJIOB Y4eOHOMU
NEATEIbHOCTH, a TaK)Ke€ CUCTEMbI CITIOCOOOB U METOJUYECKUX MPUEMOB IO Pa3BUTHUIO
Y BOCIIUTAHUIO 00YYaIOIINXCS.

B cootBeTcTBHM ¢ KoHUENTyalbHbIMU NoJIO)keHUAMU PI'OC COO o HazHaueHUU
npeaMeToB 6a30BOr0 W yriayOJEHHOrO ypoBHEW B cucteme auddepeHIInpoBaHHOTO
00y4eHHUs Ha YPOBHE CpeHero o011ero 00pa3oBaHus XUMHUS Ha YPOBHE YTIIyOJIEHHOTO
M3YUYCHHS HAMPABJICH HA pEAM3alMI0 MPEEMCTBEHHOCTH C MOCJIEAYIOIINM 3TarnoM
MOJIy4eHUsS] XHUMHYECKOTO O0Opa3oBaHUs B paMKaX H3YyUYCHHUS CICHHAIbHBIX
€CTECTBEHHO-HAYUYHbBIX U XUMUUYECKUX JUCIUILIIMH B By3aX U OPraHU3ALMSAX CPEIHETO
MpoeCCHOHATTEHOTO 00pa3oBaHus. B 3ToH CBs3W u3ydeHUE mpenMera «XUuMUsDy
OpUEHTHUPOBAHO IPEUMYIIECTBEHHO Ha pacipeHue U yriyOsieHue

TEOPETUUYECKOM W  MPAKTHYECKOHM TMOJATOTOBKM  OOydaromuxcs,
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BBIOpABIIMX OMNpeAeT€HHbIN Tpodusb oOyd4eHHs, B TOM YHCIEe C MEPCIEeKTHUBOM
NOCJIEAYIONIET0  TMOJIYYeHHS  XMMHYECKOro oOpa3oBaHUS B  OpPraHHU3alUsax
npodeccuonanmbHoro obpaszoBanms. B cBere TtpeboBanuit DPI'OC COO «k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEbHOW MPOTrpaMMBI
cpenHero oo1iero 06pazoBaHus U3yUCHHE MPEAMETa « XUMUS» OPUEHTUPOBAHO TaKKe
Ha pelIeHHE 3a7ady BOCHUTAHMS M COLHUAIBHOTO pPa3BUTUS OOydYaIOIIMXCs, Ha
dbopMHpoBaHrE Y HUX OOIEUHTEIUIEKTYaJIbHBIX YMEHUMN, YMEHUN palMoHaIN3aluu
y4eOHOro Tpyda ¢ OOOOIIEHHBIX  CHOCOOOB  JACATEIBHOCTH, HUMEIOIIUX
MEKIMCUUILUIMHAPHBIA, HAAPEIMETHBIA XapaKkTep.

XvMHsI HA YPOBHE YIITyOJNEHHOTO W3YYEHHS BKIIIOYAET YriayOJEHHBIE KYpChl —
«Oprannyeckas xumusi» 1 «OO1mas u Heopranuyeckass xumus». [lpu onpenenenunu
HOJIXOJ0B K OTOOpY M CTPYKTYpPHOM OpraHM3allid COJEp)KaHUs 3TUX KypCOB B
MporpaMMe Mo XMMHUHU 3a OCHOBY NpUHATHI nonoxkeHus GI'OC COO o paznuuusx
0a30BOro M yriIyoJEHHOTO YPOBHEN M3YUYEHHUS ITpEeIMETa.

OcHoBy conepxkanusi KypcoB «Oprannueckas Xumus» u «O0111ast 1 HeopraHuyeckKast
XUMUS» COCTABIIIET COBOKYMHOCTh MPEAMETHBIX 3HAHUW U YMEHHH, OTHOCALIUXCS K
0a30BOMYy YpOBHIO H3Yy4YeHHMs MpeAMeTra. ITa CHUCTeMa 3HaHUUW IOoJy4yaeT
ONpenen€HHOE TEOPETUUYECKOE JOMOJTHEHUE, MO3BOJSIONIEE OCO3HAHHO OCBOUTh
CYILLIECTBEHHO OO0JbIIMi 00bEM (hakTONMOrHMyeckoro martepuana. Ha yrimyOnéHHom
YpOBHE M3y4YeHUS MpeaMeTa o0OecredeHa BO3MOXKHOCTb3HAUUTEIBHOTO YBEIMUEHUS
00bEMa 3HAHUN O XMMHYECKUX DJIEMEHTAX M CBOMCTBAaX UX COCAWHEHHI HAa OCHOBE
pacimMpeHusi M yriayOJeHUsl MPEACTABICHUM O CTPOCHUW BEIIEeCTBA, XUMHYECKOU
CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKINi, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUS
XUMUYECKON KWHETUKM M TEePMOAMHAMHUKHU. M3ydeHue NepuoguvyecKoro 3aKoHa U
[lepuonnueckold CUCTEMbl XHUMHYECKUX 3JIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEIACTABICHUSIX O CTPOCHUM aToma. XUMHUYECKas CBS3b
OOBSCHSIETCS] C TOUKU 3PEHUSI IHEPIreTUUECKUX

U3MEHEHUH TMpu e€ 00pa30BaHMM U pa3pylICHUH, a TaKKe C TOYKH 3pPEHHS
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MexaHu3MoB e oOpaszoBanus. I3ydeHue THUMOB  peakuuil  JOMOIHSIETCS
dbopMHpOBaHKEM TPEJICTABICHUN 00 3JIEKTPOXUMUYECKHUX MPOIECCaX U DJIEKTPOJIU3e
pacIuIaBoOB M PacTBOPOB BEHIECTB. B Kypce OpraHM4ecKor XuMHM MPU pACCMOTPEHUHN
PEaKIMOHHOM CIIOCOOHOCTH COEIMHEHUN ynensieTcs 0co00e BHUMaHUE BOmpocaM 00
AMEKTPOHHBIX d(D(PeKTax, 0 B3aUMHOM BIUSHAUA aTOMOB B MOJICKYJIaX U MEXaHU3MaxX
peakumii. Ocoboe 3HA4Y€HHE HMEET TO, YTO Ha COAEpPKAHWE KYpPCOB XHUMHH
yrayOaE€HHOTO YPOBHSI U3YYEHHS JJIA KJIACCOB OMpeneiaEHHOro npoduis (rIaBHbIM
00pa3oM Ha UX CTPYKTYpPY U XapakTep AOMOJHEHUM K 00IIel cucTteMe MpeaMeTHBIX
3HAHWI) OKAa3bIBAIOT BIUSHUE CMEKHBIE MPEAMETHI. Tak, HampuMep, B COJIEpPKAHUU
npeaMeTa JJisi KJIAcCOB XMMHUKO-(PU3nyeckoro mpoduss O0OoJblIoe 3HauyeHue OyIyT
HMMETh AJIEMEHTHI y4eOHOro MaTepuaia o ooumei xumuu. [Ipu nuzyuenun npeamera B
JTAHHOM CJIy4ae akIeHT OyJeT cJielaH Ha OOIIHOCTh METOJOB MO3HAHHUS, OOIIHOCTh
3aKOHOB U TEOpUM B XUMHUU U B (PU3MKE: aTOMHO-MOJEKYJSIpHAs Teopus
(MonekymsipHast Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MACChl M SHEPTUU, 3aKOHBI
TEPMOJAUHAMHUKH, DJEKTPOJIN3a, MPEICTABICHUS O CTPOEHUU BEHIECTB W Apyroe. B
COJICp’)KaHUM TpeaMeTa JJisl KJIACCOB XHMMMKO-OMOJIOTMYECKOro Mpoduist OOIbIIni
yIeNbHBIN BeC OyJeT UMETh OpraHndeckas XuMus. B 3ToM ciydae mpenocTaBisieTcs
BO3MOXKHOCTh /I 00jiee 00CTOATEIHLHOTO PACCMOTPEHUSI XUMUUYECKOM OpraHu3aiuu
KJIETKH KaK OMOJIOTUYECKOM CUCTEMBI, B COCTAB KOTOPOH BXOJST, K IPUMEPY, TaKHe
CTPYKTYPHBIC KOMIIOHEHTBI, KaK JIMMIHUJIbI, OCJIKU, YTJIEBOJIbI, HyKJICHHOBBIC KUCIOTHI
u apyrue. IIpu 3TOM 3HaHMA O COCTaBE U CBOMCTBAX MPEIACTABUTEIECH OCHOBHBIX
KJIACCOB OPraHMYECKHX BEIIECTB CIyKaT OCHOBOM JUIsi M3Yy4YE€HUS CYIIHOCTH
mpoiieccoB (pOoTOCUHTE3a, ABIXaHUS, TTUIIICBAPCHHUS.

B nmane ¢QopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
0OIlIEHAYYHBIX METOJIOB MO3HAHUSA U OMNbITAa MPAKTUYECKOTO MPUMEHEHHS] HayYHbBIX
3HAHWN wW3ydeHue npenMera «XuMUs» Ha YyriayOJEéHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SX C Y4YEOHBIMM MpPeaMETaMU €CTECTBEHHOHAYYHOIO U

MAaTCMAaTUICCKOTIO IHUKJIIOB, a4 TAKKC PYCCKUM S3bIKOM.
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[Ipu nzydyenun yueoHoro npeamera « XuMus» Ha yriiyoJIEHHOM YpOBHE TakxKe, Kak
Ha YPOBHE OCHOBHOI'O M CpeIHero oOmiero obOpas3oBaHus (Ha 0a30BOM YPOBHE),
3a/1aueii MepBOCTEIICHHON 3HAYMMOCTH SIBIISICTCS (POPMHUPOBAHUE OCHOB HAYKH XUMUHU
Kak 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IEATEIbHOCTH YeJIOBEeKa
U OIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTyphbl. Pemenune 3TOoM 3amauu Ha
yrayOaEHHOM YpPOBHE M3YUYEHUS MpeIMeTa MperoiaraeT peain3auio Takux 1eleH,
KaK:

dbopmMHpoBaHUE TPEICTABIICHUN:

0 MaTepualbHOM €AUHCTBE MHUPA, 3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SBJICHUM
MPUPOJIbI, O MECTE XMMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ BeIyllel posiu B
o0ecrie4yeHun yCTOMYMBOTO pPa3BUTUS YEJIOBEYECTBA: B PEIICHUU MPoOJIeM
AKOJIOTUYECKOM, YHEPTreTUYECKOMN 1 MUILIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3/JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HMCTOYHUKOB DJHEPrUuM, B OOECIEYECHUU
PaIMOHAIIBHOTO TIPUPOAOIIOIB30BaHUA, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIICH
KyJbTYPBI YEJIOBEKA, a TAKXKE DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO M IPUPOJHOM CPELE;

OCBOCHME CHCTEMBI 3HAHWM, JIEKAINIMX B OCHOBE XHWMHUYECKOM COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB H
TEOpPUN XUMHUHU, COBPEMEHHBIX MPEJCTABICHUN O CTPOEHHUM BEIIECTBA HAa Pa3HBIX
YPOBHSIX  —  ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMHYECKUX UM KHMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHYECKHUX
peakIuii, 0 XUMHUYECKOM PaBHOBECHUH, PACTBOPAaX U IUCIIEPCHBIX CUCTEMAX, 00 00IIUX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOICTBA;

dbopmupoBaHrue y OOy4YalOMIMXCSd OCO3HAHHOIO IMOHUMAaHHUS BOCTPEOOBAHHOCTU
CUCTEMHBIX XMUMHUYECKUX 3HAHWUU IS OOBSICHEHUS KIIOUEBBIX HJEH U TpoOsieM
COBPEMEHHOW XUMUH, I OOBSICHEHHS W TMPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX

€CTECTBEHHO-HAYYHYIO MPHUPOJYy; TPaMOTHOIO pEIIEHUs NpoOJieM, CBA3aHHBIX C
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XUMHEH, TPOTHO3MPOBAHUS, aHAW3a W OIECHKH C TMO3UIUH DKOJIOTHUYECKOM
0€30MMacCHOCTH MOCJICICTBUI OBITOBON M TIPOU3BOACTBEHHOM JCSITEILHOCTH YEIOBEKA,
CBS3aHHOM C XWMHUYECKHM IPOU3BOJCTBOM, HCIOJB30BAaHUEM H TIEPEepadOTKOM
BEIIICCTB;

yrayOJieHne MPEACTaBICHUN O HAyYHBIX METOJaX MO3HAHUWS, HEOOXOMMMBIX IS
MpUOOpPETEHUS YMEHHM OPHEHTHPOBATHCA B MHUPE BEIIECTB H  OOBSICHCHUS
XUMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUIECKOM JIEATETbHOCTHI

HOBCEIHEBHOU KU3HHU.

HEJAU U 3AJAYU YYEBHOI'O ITPEAMETA «XUMMUS»

B mnpaktuke mnpemnojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U HA YPOBHE CpeAHEro oOIero oopa3oBaHus, MPU ONPEACICHUN
COJICP/KATEIIbHOM XApAaKTEPUCTUKHU LEeJIed W3y4eHUs MpeAMETa HamnpaBICHUEM
MEPBOCTETICHHON 3HAYMMOCTH TPAIULIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKd Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBON KyJnbTyphl. C
METOJUYECKOM TOYKM 3pPEHUS TaKOM TMOAXOJ K ONpPEACNICHUIO Iejed H3ydeHUus
IpeIMeTa SIBISIETCS BIIOJIHE OTPAaBJIAHHBIM.

['1aBHBIMU LHETSIMU U3YUYEHUS TIPEAMETA « XUMUSDH Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus Ha 6a30BOM ypOBHE SIBJISIFOTCS:

dhopMUpPOBaAHNE CUCTEMbI XUMHUYECKUX 3HAHUN KaK Ba)KHEHIIIEHCOCTaBIISIONIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM JIEIKAT KIIFOUEBBIC MOHSITHUS,
dbyHIaMEHTAJIbHBIC 3aKOHBI M TEOPUU XUMHUU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHUE U
MOHUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

dbopMHupoOBaHUE W Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOMAX MO3HAHUS

BELIECTB U XMMHMUYECKUX PEAKIMi, HEOOXOAUMBIX IJi MPUOOPETEHUS YMEHUM

14



OpPUEHTUPOBATHCA B MHUPE BEIICCTB W XMMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
IPUPO/JIE, B IPAKTUUECKOW U TOBCETHEBHOM KU3HMU;

pPa3BUTHE YMEHUM U CHOCOOOB JIESITENIbHOCTH, CBSI3AHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJNIIOJIEHHEM IMpaBuil O€30MacHOro
oOpalleHus ¢ BelIeCTBaMu.

ConepxxaTenpHas XapakKTepUCTHKA IeJed W 3aJay HU3y4YeHUs MpeaMera B
MporpaMMme Mo XMMUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMU
IPUOPUTETAMU B CUCTEME CpeiHero odiero oopasoanusi. CeroHs B IpenojaBaHuu
XUMUU B OOJIbIIEH CTENEHU OTHAETCA MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE
colepkaHusi  O0y4yeHHUs, OpPHEHTHPOBAHHONW Ha TMOJTOTOBKY  BBITYCKHHKA
0011e00pa3oBaTebHON  OpraHu3allii, BJIQJCIONIET0 He Ha0OpoM 3HaHUM, a
(GYHKIIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CHOCOO0AMU M YMEHUSIMU aKTUBHOTO
MOJIYYEHHUS] 3HAHUW U IPUMEHEHUS UX B PEaJIbHOM KU3HHU JUIs1 PELIECHUS] MPAKTUYECKUX
3a7a4. B 3TOM CBSI3M MpU M3YyYECHUU NpeaMeTa « XUMHUs» JOMUHHUPYIONIEE 3HAUCHUE
MpUOOPETAIOT TaKKE LEIN U 3a/1a4H, KaK:

amanTanys OO0ydJaromUXcs K YCIOBUSM JTUHAMUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMupoBaHKE UHTEIUICKTYaIbHO PA3BUTOMN TMYHOCTH, TOTOBOM K CAaMOOOPa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHATUIO TPAMOTHBIX PEHIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIIECTBAMU U UX TPUMEHCHHEM;

dbopmupoBaHre y  OOYYalONIMXCS  KIIOYEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIIETEHIIUI), WMEIIINX YHUBEPCAJIbHOE 3HAYEHUE JJIsI Pa3JIMYHBIX BUJIOB
NESATEILHOCTH: PEIICHUs MpoOJieM, MOWCKa, aHaiu3a W 00paOOTKM HWH(pOpPMAIIUH,
HEOOXOUMBIX JJISI MPUOOPETEHHUS OIbITA AEATEIBHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B IO3HAHWU XUMHHM, a TaKXKe /I OLUEHKH C TMO3UIMI 3IKOJIOTHYECKOU
0e30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMUYECKUX MPOIIECCOB HA OPraHU3M

YeJIOBEKA U NPUPOIHYIO Cpeny;
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pa3BUTHE TIIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN 00yYarouuxcsi: CroCOOHOCTH CAMOCTOSITENBHO MPHOOPETaTh HOBBIC
3HAHUS 10 XMUMHH B COOTBETCTBUHU C >KU3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJIB30BATh
COBpeMEHHBIC WMH(OpPMAIIMOHHBIC TEXHOJOTHH JJIs TOWCKAa W aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMUYECKOTO COJIEPIKaHMUS;

dbopMupOBaHUE U Pa3BUTHE Y OOYUYAIOIIUXCSI ACCOIMATHUBHOTO U JIOTHYECKOTO
MBINUJICHHSI, HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTHU, KOTOpPhIE OCOOEHHO
HEOOXOUMbI, B YaCTHOCTHU, MPU TUIAHUPOBAHUU M TPOBEACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOydarommxcss yOexAEHHOCTM B  T'yMaHHCTHYECKOU
HAIMPaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJM B PEIICHWH TJIOOAIBHBIX MPOOJIEM
PaIMOHAIBHOTO TIPHUPOAOIIONB30BAHUS, TIOTIOJHEHUS SHEPTETHUYCCKUX PECYPCOB U
COXpaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OepexHOTro
OTHOIIEHUS K TPUPOJE U CBOEMY 3JI0POBBIO, a TaKXe MNPUOOPETEHUS OIbITa
WCIIOJIB30BAHUS TMOMYYCHHBIX 3HAHWUH IS TPUHATAS TPAMOTHBIX PCIICHUHA B
CUTYaIIHIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

Ilpu usyuenuu yuebHoz2o npeomema «Xumusny Ha yenyoiéHHOM YPOGHe MaKice,
KaK Ha YpOBHe OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a30680M YposHe),
3adaueil nep8ocmeneHHoU 3HaYUMOCMU A61AeMCs YOPMUPOBAHUE OCHO8 HAYKU XUMUU
Kak o0racmu CcO8pPeMeHH020 eCmeCcmBO3HAHUA, NPAKMUYECKOU OesameibHOCmu
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbM)pbl.

Pewenue smoii 3a0auu Ha YenyONéHHOM YpPOGHe U3VHUEHUs npeomema
npeononazaem peanuzayuio maxKux yenetl, Kax:

dopmuposanue npedcmasnienuil:

0 MamepuarbHOM eOUuHCmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
ABIEHUL NPUPOObL, 0 MeCme XUMUU 8 CUCmeMe eCNeCmMBEEHHbIX HAYK U e€ gedyuell poJiu
8 obecneuenuu yCmMoudu8o20 pazeumus yenoseuecmed: 8 peueHuu npooiem

3K0]ZOZMU€CK01:L 3H€p2€mu‘leCK01Z u nuweeod 6e30naCHocmu, 6 paseumuu MedULﬂlel,
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CO30aHUU HOBbIX MAMEPUAos, HOBbIX UCMOYHUKOG IJHepauu, 6 obecneyeHuu
PAYUOHATLHO20 NPUPOOONONIL30BAHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUS U 00well
KYIbMYpPbl 4el08eKd, a makxdice dIKOI0SUYECKU 0O0CHOBAHHO20 OMHOULEHUsL K C80EMY
300p06b10 U NPUPOOHOU Cpede;

0CB0€HUE CUCTNEeMbl 3HAHUU, JeHCAUUX 8 OCHOBE XUMUUECKOU COCMAasnaowel
eCMeCmeeHHO-HAYYHOU KAPMUHbL MUpPA. (HYHOAMEHMATbHLIX NOHAMUL, 3AKOHO8 U
meopuil XUMuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOEHUU Beujecmed Ha pPAa3HblX
VPOBHAX — —  QMOMHOM, UOHHO-MOEKYISAPHOM, HAOMOJIeKYISAPHOM, 0
MePMOOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHSX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMU4ecKoM pasHo8ecull, pacmeopax u OUCNEePCHuIX cucmemax, 0o oouux
HAYYHBIX NPUHYUNAX XUMUYLECKO20 NPOU3BOOCNEA,

Gopmuposanue y 006y4arouuxcs 0CO3HAHHO20 NOHUMAHUSL 60CMPEDOBAHHOCMU
CUCMEMHBIX XUMUYECKUX 3HAHUU O/l O0BACHEHUs KIoyesblX udell u npoodiem
COBPEMEHHOU XUuMUU, O1s OOBACHEHU U NPOSHOUPOBAHUS SGNEeHUl, UMEIOUWUX
eCMeCme8eHHO-HAYYHYI0 NPUpooy, 2paMOMHO20 peuleHUsi NpoodaeM, CEA3AHHBIX C
Xumuel, NPOSHOUPOBAHUA, AHAIUZA U OYEeHKU C HNO3UYUll IKOJIO2UHeCKOU
bezonacHocmu  nocieocmeuil.  Oblmosou U  NPOU3BOOCMBEHHOU  OessmelbHOCU
yenoBekda, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll eeujecms;

yenybieHue npedcmasieHuil 0 Hay4HvlX Memooax NO3HAHUS, HeOOXO0OUMbLX O
npuobpemenuss YMeHUll OpPUEHMUPOBAMbCsl 8 Mupe 6eujecms U O00bACHEeHUs.
XUMUYECKUX AGNEeHULL, UMEIOWUX MeCcmo 8 npupooe, 8 NPAKmMu4eckoll 0essmeibHOCmu
U NOBCEOHEBHOU HCUZHIL.

B nnane peanuzayuu nepgoouepeoHviX B0CNUMAMENbHLIX U PA3BUSAIOUSUX
@YHKYULl YeroCmHOU cucmemsvl cpedHe2o 00we2o0 00pa308anHus nNpu U3y4eHuu
npeomema «Xumusay Ha yenyONéHHOM YpOosHe 0COOVI0 aKMYAalbHOCMb NPUOOpemarom

makue yeiau u 361061111/{, Kak.
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gocnumaHue y0ercOEHHOCMU 8 NO3HABAEMOCMU A8NEeHULL NPUPOObL, V8ANCEHUs.
K npoyeccy meopuecmea 8 001acmu meopemuideckux u NPUKIAOHbIX UCCIe008AHULL 8
Xumuu, hopmMuposarue MupoB8o33peHus, COOMBEENCmMaYIUie20 CO8PEMEHHOMY YPOBHIO
PA38UMUS HAYKU,

passumue momusayuu K O00yYeHulo U NO3HAHUI0, CNOCOOHOCcmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUs 00ueuenoseuecKux
yennocmell,

pazsumue NO3HABAMENbHbIX UHMEPEeco8, UHMELIEKMYAIbHbIX U MEOPYECKUX
cnocodoHocmetl 00yUaOWUxcs, GopmMuposarue y HUX CO3ZHAMEeNIbHO20 OMHOULeHUS K
camoobpazoeanulo U HenpepvieHOM)Y 00pA308aAHUI0 KAK YCIOGUIO  YCHEUHOU
npogheccuoHanbHoOU U 00UWEeCMBEHHOU 0esamelbHOCMU, OMBemMCMEeHH0200MHOUEHUS
K c80eMy 300p08bi0 U NOMPeOHOCIU 8 300POBOM 00PA3E HCUZHU,

Gopmuposarue ymeHull U HABLIKO8 PA3YMHO20 NPUPOOONONb3068AHUS, PA3GUMUE
9KONIO2UYeCKOU  KYIbmypbl, — npuoopemenue  onvlma  00OWEeCmEeHHO-N0Ie3HOU
9KON02UYECKOU OesameTbHOCHU.

I[lern w 3amauM wW3ydeHUs TpeaMeTa «XUMHS» TOIYYHIHM TOAPOOHYIO
METOIMYECKYI0 UHTEPIPETAINIO B pasnesnie nporpaMmbl «[lmanupyembie pe3yabTaThl
OCBOCHHS TIpeaMETay, Oaromaps demy oOecredeHo 4€TKOe MPEICTaBICHUE O TOM,

KaKM€ 3HaHUA 1 YMCHUA UMCIOT IIPAMOC OTHOIICHHC K pCain3aliuu KOHerTHOﬁHeHH.

MECTO YYEBHOI'O IPEJIMETA «XUMHS» B YUHEBHOM IIVIAHE

B cucreme cpeanero o6miero oOpaszoBaHus «XuMHUs», HW3ydaemass Ha 0a30BOM
YpOBHE, TpPHU3HAHA O00s3aTeTbHBIM YYEOHBIM MPEAMETOM €CTECTBEHHOHAYYHOTO
nukta. O01Iee YMCI0 YacoB, peKOMEHIOBAaHHBIX JJI M3yueHus: Xumuu — /0 4acoB: B
10 xnacce — 35 wacoB (1 uyacB Henemo), B 11 kinacce — 35 gacoB (1 yac B Heeio).

VYueOHplii mpenMer «XUMHUA» YIIIYONEHHOTO YPOBHA HW3YYEHHUS SIBISETCS
IpPEeIMETOM €CTECTBEHHOHAYYHOT0 IMKJIa. Ero m3ydeHue npeaycMOTpEeHOB Kiaccax

CCTCCTBCHHOHAYYHOI'O HpO(l)I/IHH, HalpuMcep, XUMHUICCKUX, XUMHUKO- OMOJIOrNYECKHX U
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MEIUIMHCKUX. B 3THX Kiaccax W3ydeHUEe JaHHOTO MpeaMeTa MPeAyCMOTPEHO B
o0béMe ydeOHOM Harpy3ku He MeHee 3 4y B Hegemto. OOliee YHCIO 4Yacos,
PEKOMEH/IOBAaHHBIX JJIs1 U3yUEHUsI XMMHUHU Ha yriryonéHHoM ypoBHe, — 210 gacos: B 10
kiacce — 105 yaca (3 yaca B Hegento), B 11 kimacce — 105 gaca (3 gaca B Heeto).

[Ipu ¢opmupoBaHur 00pa30BaTEIbHON OpraHu3anuell MyJIbTUINPOPUIHLHOTO
yueOHoro miana uist 10 u 11 kmaccoB ycraHaBiMBaeTcs yueOHasi Harpys3Ka 1o npeaMeTry
«Xumust» st 6a30Boro ypoBHs B oO0beme 1 wac B Hemento (35 4 B rom), a Jjs
yriIyOJIEHHOTO YpOBHS CIEAYIOIUM 00pa3oM: 1 yac B HEJIENIO 3a cUeT 00s13aTeNIbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha n1onosHUTENbHBIE yUeOHbIE
npeaMeTsl. TakuM 006pa3zom, At 00yJaromuXxcsi, BRIOPABIINUX YIIIyOIEHHOE U3yUeHHE
XUMUH, yueOHas Harpy3Ka ycTaHaBIuBaeTcs Takke 3 yaca B Henento (105 4 B rox), 3To
MPaBOMEPHO, €CIM MaKCMMalbHas ydeOHas Harpy3ka He IpPEeBBIIIACT MAKCUMAIIBHO
JOMYCTUMYIO y4eOHYIO Harpy3Ky B HEJIEIIIO.

B TemartnyeckoMm TUIaHWPOBAHWU YKa3aH pe3epB yUeOHOTO BPEMEHH, KOTOPOE
pPEKOMEHIyeTCsl ISl  peaju3alud aBTOPCKUX TMOAXOAOB IO HCIIOJH30BAHUIO

pazHo00pa3HbIX (OpM OpraHu3aIMi Y4eOHOTO MmpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«XNMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUS O0YyYarOIIUMHUCS
IporpaMM cpeaHero oOmiero oOpa3oBaHHs (JIMYHOCTHBIM, METAlpPEeIMETHBIM U
npeaMmeTHbIM). [lonmydeHune xumuyeckoro oOpazoBaHusi Oa3MpyeTCss Ha OCHOBHBIX
TUAAKTUYECKUX TPUHIMNAaX 00y4yeHus: (HayYHOCTH, CACTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3M TE€OPUHM C IMPAKTUKOW, HAIVIAJHOCTH M JIp.), HA IPUMEHEHUU

COBPCMCHHBIX O6paBOBaTeHBHBIX TEXHOJIOTUN C YUYETOM MECXaHHU3MOB JOCTHIKCHUA
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BCEX IUIAHUPYEMBIX pPE3yJIbTATOB OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM MPOTPAMMBI.
HaydHo-MeToanueckoii OCHOBOM i  pa3palbOTKU IUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHMSI TPOrpaMM CpeJHero oOmero oOpa3oBaHUS SBISETCA CHUCTEMHO-

HeﬂTeHBHOCTHBIﬁ Imoaxona.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM € CHUCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS IPEeIMETA « XUMHUS» HA YPOBHE CPETHETO OOILETO
oOpa30BaHMsI BBIJCIIEHBI CIEAYIOLINE COCTABIIAIOIINE:

OCO3HaHUE 00Yy4arOIUMHUCS POCCUMCKON IpakJaHCKON WIEHTUYHOCTH — FOTOBHOCTH

K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIIEHUIO;

HaJINYUE MOTUBALUU K 00YUYEHHUIO;
LEJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEXIECHUW JIMYHOCTH HAa OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAAULIMI 0a30BOM HAYKU XUMUMU;
TOTOBHOCTB U CLIOCOOHOCTH 00Y4arOIINXCsl PYKOBOJICTBOBATHCS B CBOEH AEATENBHOCTU

LIEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, IPUCYLIMMH LEJOCTHOM CHCTEME

XUMHUYECKOTO 00pa30BaHuUs;

HaJM4Ke MPaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIETU U

CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yJIbTATHl OCBOEHUS MpeAMETa «XUMUSD» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCHHTATENbHOM JeATeNbHOCTH OpraHu3alud B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU U
ujeagaMu pOCCUMUCKOTO IPaXkIaHCKOTO OOIIECTBa, MPUHSATHIMU B O0OIIIECTBE HOpMaMHU
U TpaBUJlaMUd  TIOBEJCHMS, CIIOCOOCTBYIOIIMMHU IIpOlLIECCaM  CaMOMNO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH 00YYarOIINXCS.

JInyHOCTHBIE ~ pe3ynbTaThl  OCBOEHUA  MpeaMeTa  «XUMHS»  OTPaKaroT
c(OPMUPOBAHHOCTh ONbITa TO3HABATEIBHOW U MPAKTUUYECKOW JEATEIbHOCTH

0o0y4Jaronuxcs Mo peaau3alii MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM 4YHCIIC B
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HJacCTH:

1. I'paxkaaHCKOro BOCTIUTAHMS:

OCO3HAHUS OOYYAIONIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOIOPSIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMAaxX W IMpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKON MEATEILHOCTH TPH CO3JaHUN YYCOHBIX
IIPOEKTOB, PEIICHUH YUCOHBIX 1 MTO3HABATEIIHLHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI

APYIuX IIPHU aHAJIMU3C PA3JIMYHBIX BUIOB y‘Ie6H0ﬁ ACATCIIBHOCTH,

2. [TaTpuoTHY€CKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHsI K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO0 OTEYECTBEHHOU
XUMUH;

YBa)KEHHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHHUSI
XMMHMH, OCO3HAHUSA TOrO, YTO JOCTWIKEHHUsS HAyKU €CTh pe3yJIbTaT IJIUTEJIbHBIX
HaOJIOICHUH, KPOMOTIUBBIX SKCIIEPUMEHTAIbHBIX MOUCKOB, MOCTOSHHOTO Tpyaa
YYEHBIX U IIPAKTUKOB;

UHTEpECa U II03HABATEIbHBIX MOTUBOB B IIOJYYEHUH U NOCIEAYIOLIEM aHAJIN3E

uH(OpMAIUHU O TIEPETOBHIX TOCTIXKCHHSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3. lyXoBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYaIlMW, CBSI3aHHBICE C XUMHUYCCKUMU SBJICHHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTHY;

TOTOBHOCTU OLICHMBATh CBOE ITOBEACHUE U MOCTYIKU CBOMX TOBAPUIIEH C IMO3ULUN

HPAaBCTBCHHLIX U ITPABOBBIX HOPM U OCO-3HAHHUC HOCJ'IGI[CTBI/Iﬁ OTHUX ITOCTYIIKOB;
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4. ®opMHUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 370poBOro M Oe3omacHoro oOpasa >KM3HH; HEOOXOIWMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3MYECKOMY M ICUXHUYECKOMY
3JI0POBBIO;

co0Jt0IeHHs ITpaBmJl 0€30I1aCHOTO OOpAaIleHuUs C BEIECTBAMU B OBITY, TOBCEAHEBHOM
KU3HU U B TPYJOBOU JACSITEIbHOCTH;

NOHMMaHUsl LIEHHOCTHU MNpPaBWI HHIMBUIYAJIBHOTO M KOJIJIEKTUBHOTO OE30MacHOTO
MOBE/ICHUS B CHUTYAIHSIX, YTPOXKAIOUINX 30POBBIO M JKU3HH JIOJIEH; OCO3HAHUSA
HOCHEACTBUA M HENpUATHUS BPEIHBIX TMpUBbIUEK (YIMOTpEOJIEHUsT aJIKOroJs,

HApPKOTHKOB, KypEeHHUSI);

5. TpynoBoro BocnuTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIEI0BATEIBLCKON JeATebHOCTH,
0OIIIECTBEHHO TI0JIE3HOM, TBOPUECKOM U APYTUX BUAAX ACATEIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE YYacCTHE€ B PEIICHUM MPAKTUYECKUX 33]a4 COLMAIBHOM
HaIlpaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHUIO0 TIpodeccHil pa3iuiyHOro poja, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN 1O XUMUHU;

YBOKEHUS K TPYAY, JIOJAM TPya U pe3ysibTaTaM TPYJ0BOM JeATeIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYATbHOW TPACKTOPHH OOpa3oBaHUS,
Oynymieit npodeccuu U peanusalui COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB C YU4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XWMHU, WUHTEPECOB M TMOTPEOHOCTEH

00111eCTBa;

6. DK0JJOrH4ecKOro BOCIUTAHUA:

9KOJOTHYCCKH  IIEIeCOO0pa3HOr0 OTHOMIGHHUS K TPHUPOAC, KaK HCTOYHHUKY
CYIIECTBOBAHMS KM3HU Ha 3eMIIe;

MOHUMAHUS  TJIO0ATBHOTO  XapakTepa OKOJIOTHYECKUX  TPOOIeM,  BIHMSHUS
HKOHOMHUYECKHUX IMPOIICCCOB HA COCTOSHUE MPUPOTHON M COIMATIBLHOMN CPE/IbI;
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OCO3HaHUsl HEOOXOAMMOCTH HCHOJIb30BAaHUS JIOCTHKEHUN XHUMHUU I pPELICHUS
BOIIPOCOB PALMOHAIBHOTO IIPUPOIOIIOIb30BaHNS;

AKTUBHOI'O HENPUATHS JEUCTBUM, IPUHOCSIINX BPEJ OKPYXKAIOIIEH IPUPOTHOU Cpeae,
YMEHHSI TPOTHO3UPOBATh  HEOJATONPUITHBIE HKOJIOTUYECKUE  IOCIEACTBUSA
MPEANPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAILATH UX;

HaJIM4YUsl PA3BUTOIO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJOTHYECKON KYJIBTYpPBI, OIbITA
NEATEIBHOCTH HKOJIOTMYECKON HAIPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B MO3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIBHOM MPAKTHKE, CIIOCOOHOCTU U

YMCHUA aKTUBHO IIPOTHUBOCTOATH HACOJIOTHH XGMO(1)06I/II/I;

7. lleHHOCTH HAYYHOT0 MIO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CIIeUU(PUKN XUMUU KaK HayKd, OCO3HaHUA €€ posir B (HOPMHUPOBAHUU
PalMOHAIIBHOTO HAYYHOT'O MBILUIEHUS, CO3[JaHUU 1IEJIOCTHOTO MPEACTABICHUS 00
OKPYXarIIEM MUPE KaK O €IMHCTBE MPUPOJIBI U YETIOBEKA, B MMO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH M peleHrur MPo0IeM COXpPaHEHHS TPUPOTHOTO PABHOBECHS,;

yOXKIEHHOCTH B 0COOON 3HAUMMOCTU XUMHH JIJIi COBPEMEHHOW ITUBUIIM3AINH: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH M Ba)XXHOM pOJIM B CO3JaHUM HOBOW Oa3bl
MaTepUATBHOU KYJIbTYPbI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUUBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPEBOM, DJHEPIETUYECKOM, IMIIEBOM U 3KOJOTHYECKOU
0€30I1acCHOCTH, B PA3BUTUU MEIUIIMHBI, 00CCIIEYEHNN YCIOBUM YCHEITHOTO Tpyaa
1 DKOJIOTHYECKH KOM(DOPTHOM KU3HH KAXKIOTO YiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTU: IMOHUMAHMSI CYIIHOCTA METOJIOB IO3HAHMS,
HCIIOJI3YEMbBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble
3HAHUS JJIs1 aHATH3a ¥ OOBSICHEHUS SIBICHUH OKPYXKAIOIIEr0 MUPa UIPOUCKOISTITUX

B HEM HBMCHGHHﬁ; YMCHUA OCJIATH 00OCHOBAHHBIC 3aKIIOUCHHS Ha
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OCHOBE HayYHBIX ()aKTOB U MMEIOIIUXCS JTAaHHBIX C [IEJIbIO MOTYYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIh30BAaTh XMMHUYECKUE 3HAHUS ISl PEIICHUS
po0JieM B peabHBIX JKU3HCHHBIX CUTYAIIUSX;

MHTEpeca K TO3HAHMIO U UCCIIE0BATENIbCKOM NeITEeIbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTIMU;

HHTEpeca K OCOOCHHOCTSIM TpyAda B pa3lIuuHbIX cdepax mnpodeccuoHaIbHON

JACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE PE3YIbTaThl OCBOCHHS YUEOHOTO NMpeaMeTa « XUMUs» HaypOBHE
cpenHero o0mero oO0pa3oBaHUs BKJIIOYAIOT: 3HAYUMbIE 1Jis  (HOPMHUPOBAHUS
MHPOBO33PEHHUS oOy4Jaronmxcs MEXIUCHUTUINHAPHBIE (MeXnpeaMeTHBIE)
oOllleHayYHbIE TIOHATHUS, OTPAXKAIOIIME IETOCTHOCTh HAy4YHOW KapTUHBI MHUpa U
cnie-IupuKy METOJO0B MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, YHEPT U, SIBJICHHUE, TPOLIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHLMII, TUTIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCClIeqoBaHue, HaOJII0JAeHHe, H3MEPEHNE,
OKCIEPUMEHT U Jp.); YHUBEpCajbHble Yy4eOHBIC JEUCTBUA (TMO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, pETYJIATUBHBIE), o0ecrneunBaromme dopmupoBanue
(YHKIIMOHAJIBHOW TPaMOTHOCTH U COLMAJIBHOW KOMIIETEHIMH OOydJaromuxcs;
CIIOCOOHOCTh  OOYYAIOIIMXCS MCIOJIb30BaTh OCBOEHHBIE MEKIUCUUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEpPCaJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATEIHLHON
Y COLIMAJIbHOM MPAKTHUKE.

MeTtanpeameTHbIe pe3yabTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATbHBIMU Y4EOHBIMH
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMHU.

Osnaodenue ynusepcaibHblMu y4eOHbIMU NO3HABAM ETbHOIMU OCHCMGUAMU:
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1. Ba30BbIMH JJOTHYECKHMH JACHiCTBUAMM:

CaMOCTOSTEIIbHO (POPMYJIMPOBATh M aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAETATh LEIH JEATCIBbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JTIOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEIBHOCTH C TOCTABJICHHBIMU 1IEJISIMU;

KCNOJIb30BaTh NPU OCBOCHUY 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS] — BBIICISITh
XapaKTEPHBIC MTPU3HAKY MOHATUN U YCTAHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE OHATHUS JIJIs OOBSICHEHUSI OTJIETbHBIX ()aKTOB U SBJICHUMH;

BBIOMpATh OCHOBAHUSI U KPUTEPUU MJIA KIACCU(PUKAIIMU BEIIECTB U XUMHUYECKHUX
peaKuii;

YCTAHABIIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKY U3YUa€MbIMU SIBJICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYXKICHUs (MHIYKTUBHBIC, NEAYKTUBHBIC, MO AHAJIOTHH),
BBISBJISATH 3aKOHOMEPHOCTHM M TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX,
(bopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

IMPUMEHATh B TMPOLECCE IMMO3HAHUS HCMHOJB3YEMbIE B XHUMHUM CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, MPeoOpa3oBbIBATH  MOJEIbHBIE  MPEACTABJICHUS —
XUMHUYECKUW 3HaK (CHMMBOJ) DJIEMEHTa, XHMHUYeckas (opMyna, ypaBHEHHE
XUMHUYECKOM peaKIIuu — MPH PEIICHUH YIeOHBIX MTO3HABATEIHHBIX M MTPAKTHICCKUX
3a7a4, TMPUMEHSITh HA3BAHHBIC MOJEIbHBIC TMPEICTABICHUS JJIsl BBISIBICHUA

XapaKTCPHBIX IIPU3HAKOB U3Yy4YAdCMBIX BCIICCTB U XUMHUUCCKUX peaKquI;

2. Ba3oBbIMHU HCCJIEI0BATEILCKUMM J1€iCTBUSIMU:

BJIQJIETh OCHOBAMHU METOJI0OB HAYYHOTO MO3HAHUS BEUIECTB U XUMUYECKHX PEAKIUN;

dbopMynIupoBaTh 1LIEIM W 3aJ]aud HUCCIEJOBAaHUSI, UCMOJb30BaTh IOCTABJICHHBIC U
CaMOCTOSITENIEHO C(HOPMYITHPOBAHHBIE BOMPOCHI B KAUECTBE HHCTPYMEHTAIIO3HAHUS

U OCHOBBI AJIA (bOpMI/IpOBaHI/IH T'UIIOTC3bI IO IPOBCPKC IPABUIIbHOCTU
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BBICKA3bIBAEMBIX CYXKJCHUH;

BJIa/ICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yYMEHHUs HAOII0JaTh 3a XOAOM MHpolecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0 pe3ynbTar, GOpMyIUpOBaTh 0000IICHUS U
BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MIPOJIETaHHON padoTe;

IpUOOPETaTh OMBIT YYCHUUYECKOW MCCIIEOBATEIBCKON M MPOEKTHOM NIEATEIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY ITOMCKY METOJIOB

PCHICHUA IMMPAKTHYCCKUX 3a/1aY, IPUMCHCHHUIO PA3JIIMYHBIX MCTOAOB IIO3HAHM A,

3. PadoToii ¢ undopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHHMKAX HMH(OpMalMM (HAay4dHO-NOMYJspHAs
auTepaTypa XMUMHUYECKOTO  COJIEpP)KaHWs, CIPABOYHBIE MOCOOHS, peCcypcChl
WNurtepHera), aHanu3upoBaTh HMHPOPMAIMIO pA3JIUYHBIX BUIOB u  (Hopm
MPEICTaBICHUS, KPUTHYECKU OIEHUBATH €€ TOCTOBEPHOCTh MHETIPOTHBOPEUYNUBOCTb;

(GopMyTUpOBaTh 3aMPOCHl U MPUMEHITHh Pa3IMYHbIE METOJBI MPU TOUCKE U 0TOOpE
uH(boOpMaIi, HEOOXOIUMOM /JIS BBIIOJHEHHUS YUYEOHBIX 3a/lad OMpPEeAeTIEHHOTO
THUTIA;

npuoOpeTaTh OTIBIT UCTIOJIb30BaHUS UHGOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3InYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTHUMAaJIbHYI0 (OpMy mpeacTaBieHuss WHOOpMAIUU
(cxembl, rpauKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U T. I1.);

UCTIONb30BaTh HAYYHBIM S3BIK B KayeCTBE CPEICTBAa MpU paboTe C XUMHYECKOH
uH(popMaIMel: NMPUMEHITh MEXIpeAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHUE)
3HAKW U CUMBOJIBI, hOpMYIIbI, a0OpEeBHATYPHI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISAHOCTH.

OGJzaOeuueyHueepcaﬂbelmu KOMMYHUKAMUBCHbBIMU odelicmeusamu:
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3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbl B XOJE Juajora W/Wiu
JUCKYCCUHM,  BBICKa3bIBaTh  WjaeH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUSA
OTHOCHTEJILHO BBITOJTHEHUS TPEIJIOKCHHOH 3a/1a4H;

BBICTYNIaTh C Tpe3eHTaluMeld pe3ysibTaTOB  I[O3HABATEIIbHOM  JIESITEIbHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHUKAMU TTPH BHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW PabOTHI MO MCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekra u (popmMyaupoBaTh BBHIBOIbI
0 pe3ynbTaTaM MPOBEACHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHMS ITO3HIIMKA B
X0/J1e 00CYX/IeHUsI © 0OMEHA MHEHUSIMU.

Osnadenue ynueepcanvoHolMu pecyiAmuGHbIMU 0ClCIEUAMU:

CaMOCTOSATENIbHO  IUIAHUPOBaTh W OCYIICCTBISATH  CBOIO  ITO3HABATEIHHYIO
NeSTEeIBbHOCTh, Ompenelsis €€ Lelu W 3aJayd, KOHTPOJIUPOBATH U IO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBATH MpPEAJaraéMblii  aaropuT™M JEHUCTBUA TpH
BBITIOJIHEHUU YYEOHBIX UM HCCIEAOBATEeNbCKUX 3a7a4, BBIOUpaATh Hauboliee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOITYYEHHUST HOBBIX 3HAHHUHM O
BEIIECTBAX M XUMUUYECKHUX PEAKIIUSX;

OCYIIECTBJISITh CaMOKOHTPOJIb CBOEH NE€ATETbHOCTH Ha OCHOBE CaMoOaHalIHW3a |

CaMOOIICHKU.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOESHUS TPOrPaMMBbI CPETHETO 00111ero 00pa3oBaHusl Mo
XUMUU Ha 0a30BOM YpPOBHE OpPHUEHTHPOBAHBI HAa OOECHEUYEHHE NMPEUMYIIECTBEHHO
o0uieo0pa3oBaTeabHOM U OOILIEKYJIBTYPHOH MOATOTOBKM oOOydaromuxcs. OHH
BKJIIOYAIOT: crieuuduyeckue Juisi y4eOHOro npeaMmera «XuMus» HaydHble 3HaHUS,
YMEHHUSI U CIOCOOBI JIEMCTBUM MO OCBOCHHUIO, MHTEPIpPETAIMU U MPEeoOpa3OBAHUIO
3HAHUU, BUJIBI IEATEIBHOCTH I10 TOJYYEHUIO HOBOT'O 3HAHUS ¥ IPUMEHEHUIO 3HAHUH B

Pa3JINYHbIX y‘{€6HI>IX 1 pC€aJIbHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C XUMHUEM.

B nporpamMme 1Mo XUMHH IPCAMCTHBIC PE3YJbTaTbl IIPCACTABJICHBI IIO TIoOoaaM
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M3y4YeHUsI KaK Ha 0a30BOM, TaK M Ha yenyOiénHom YPOBHSIX (BBIACICHO KYPCUBOM).

B 10 kiacce npeaMeTHbIe Pe3yJbTAThI 0CBOCHHS Kypca «OpraHuvecKasiXxuMush)

0TPaXKaIoT:

1) cghopmuposannocme  npedocmasénenutl. 0  XAMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUH B IO3HAHUU SIBJICHUN IPUPOBI,
B (OPMUPOBAHMU MBIUUIEHUS M KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHON
I'PaMOTHOCTH, HEOOXOAUMOMN JIJIsl PEeIIEHUs MPAKTUYECKUX 3a]a4 U IKOJIOTUYECKU
00O0CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CpEJe;

2) enadenue CUCTEMOI XUMHYECKHUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAralolMe MOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYIECKAs
CBSI3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpaulEHHas), MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA OOBEM, YIJIEPOAHBIM CKeJleT, (YHKIHMOHAJIbHAs TpYIIa,
panukai, u30Mepus, H30Mepbl, TOMOJOTHUECKUN Psifi, TOMOJIOTH, YTJIEBOOPOIbI,
KHUCJIOPOJI- U a30TCOJAEp KaIINe COCAUHEHUS, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHUS); TEOPUHU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannyeckux BemectB A. M. BytiepoBa, 3akOH coOXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XHUMHH; MUPOBO33pEHUYECKHE 3HAHU,
JeKalie B OCHOBE IMOHUMAHHS NPUYMHHOCTH W CUCTEMHOCTH XHUMHUYECKUX
sBJIeHUH, (HAKTOJIOIMYECKHUE CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUU U
0€30MacHOM HWCIIOIh30BAaHUH BAXKHEUIINX OPTraHMYECKHX BEIIECTB B OBITY U
IPAKTHUECKOH IeATETHHOCTH YeI0BEKa,

3) cpopmuposannocmeb  ymeHull GbisGNAMb XAPAKTEPHBIC TPU3HAKK TOHSTHIA,
yCTaHaBIMBATh UX B3aHUMOCBS3b, UCHOIb308AMb COOTBETCTBYIONINE TIOHATHUS TIPU

OImrMcaHumn CoCTaBa, CTPOCHUA U npeBpameHHﬁ OpPraHN4YCCKHX COCI[I/IHGHI/If/'I;

4) cihopmuposannocms  yMeHull UCNOIb308aMb XUMHUYECKYI0 CHMBOJIUKY  JUIS
COCTABJICHHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
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5)

6)

7)

8)

9)

dbopMya OpraHMYECKHX BEIIECTB MW YPaBHEHUHW XUMHUYECKHX PEaKIIHii;
U320masIueams MOJEIN MOJIEKYJI OPTraHUYECKHUX BEIIECTB ISl WILTFOCTPAUU UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

chopmMupo6aHHoCmMs  YMeHUli yCmMaHaeIueams TPUHAJICKHOCTh HW3YYCHHBIX
OpPraHWYECKUX BEUIECTB II0 HX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynne CoeluHEeHUN (yriaeBOAOpOMbl, KUCIOPOA- U a30TCOAEpKalIue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); O0asams WM Ha3BaHUS 10
cuctematuuyeckoil HomeHkiarype (IUPAC), a Takke NpUBOAWTH TPUBUAIBHBIE
Ha3BaHMs OTIECIBHBIX OPTaHUYECKUX BEIIECTB (ITUJIECH, MPOIWICH, AlETUJICH,
ATWJICHIJIMKOJb, TIUIEPHUH, (PEeHO, popManbIeru, aueTaiblerul, MypaBbHUHas
KHCJIOTA, YKCyCHas KHCIIOTA, OJIEMHOBAas KHCIIOTA, CTEApUHOBAs KHCIJIOTA,
II0K03a, (PYKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

chopmuposanHocms  ymMeHus onpedeisms  BUIbl XMMHYECKON CBS3UM B
OpraHUYECKUX COEIUWHEHUAX (OJMHApHBIE U KPaTHBIC), KOBANEHMHAS U UOHHASL
C6513b, 0- U P-C6513U, B00OPOOHASL C8A3b),

coOpMUPOBAHHOCMb  YMEHU NOOMBEPHCOAMb HA KOHKPEMHbLIX Npumepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2aAHUYECKUX COEOUHEHUL
om KpamHoCcmu U muna Ko8aJleHMHOU C643U (0- U T-C8A3U), 63AUMHO20 GUAHUS
amomo8 u 2pynn amomo8 8 MOJeKyaax,

chopmMupo6anHocms ~ yMeHUs NpPUMEHAmMb  TIOJOXKEHUS TEOPUU  CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa /st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUs MacChl BELIECTB;
chopmMupo8anHoCmyb YMeHUl XapaKkmepu3oeams COCTaB, CTpOEHUE, (hu3nuecKue
M XUMHYECKHE CBOMCTBA THUIIMYHBIX NPEACTABUTENICH PA3JIMYHBIX KJIACCOB
OpraHMYecKUX BELIECTB (METaH, 3TaH, STUJIEH, MPOIUJIEH, alleTUIeH, OyTaJueH-

1,3, metunOyraauen-1,3, 6€H30JI, METAaHOJ, STAHOJ, ATHJICHTJINKOJb, TJIUIECPUH,

(1)CHOJ'I, alncTajldbACTUA, MypaBbHHAd M YKCYCHas KHCJIOTBbI, I'JIFOKO34d, Kpaxmal,
HCJJIK0JI03a, aMUHOYKCYCHas KI/ICJIOTa); winiocmpupoesanib TCHECTUYCCKYIO CBA3b
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MCXKIAY HHUMH YPAaBHCHUAMHU COOTBCTCTBYIOIIMX XHMHUYCCKUX peaKHI/Iﬁ C

HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

10) cpopmuposannocme ymenuil xapakmepuzo8ams cOCmMas, cmpoenue, puzuiecKkue
U XuUMudeckue Cce0UcCmea MUNUYHBIX Hnpedcmasumenell pasiuyHuIX Klaccos
OpeaHU4eCKUX 8eecms. aiKaHo8, YUKIOAIKAHO8, AIKEeHO8, AIKAOUEHO8, AIKUHOS8,
ApPOMAMUYECKUX )2l1e6000p0008, CNUPMO8, Alb0e2Uud08, KemoHO8, KAPOOHOBLIX
KUCTIOM, NPOCMBIX U CILONCHBIX IPUPOS, IHCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  DelKo8,  yele80008  (MOHO-, Ou- U  NOJIUCAXAPUOOB),
ULIIOCMPUPOBAMb  2eHEMUYECKYI0  C853b  MeXCOy — HUMU  YDABHEHUIMU
COOMBEMCMBYIOWUX XUMUHECKUX PeaKyuti ¢ UCHOIb308AHUEM CMPYKIYPHBIX
dopmyn;

11) cgpopmuposannocme ymenus xapaxkmepuzoéams WCTOUHUKU YTIEBOJIOPOIHOTO
CBIPbs (HEPTh, TPUPOHBIN T'a3, YTOJb), CIOCOOBI X IEPEPAOOTKH 1 IPAKTUIECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

12) chopmuposannocmev  ymenuilt. npoeoOumv  BBIYUCICHHS 10 XHUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA MIJIM MPOIYKTa
peakiMu TIO W3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJIHOTO W3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

13) chopmuposannocme ymenuil 61adems CUCTEMOM 3HAHUKA 00 OCHOBHBIX METOIaX
HAyYHOTO TIO3HAHWS, WCIOJB3YEMBIX B XHUMHUHU TpPU HM3YYCHUH BEIIECCTB U
XUMHUYECKUX SIBJICHUM (mabmroneHue, HU3MEpPEHHE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE), UCHOIb306AMb CUCTEMHBIE XUMHYCCKUE 3HAHUS IS TIPUHSTHS
pEIIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYAIMAX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

14) cghopmuposannocme  6radeHusi Cucmemou 3HAHUL O eCMeCmE8eHHOHAYYHbIX
Memooax no3Hanus — HabI00eHUl, U3MepeHUl, MOOEIUPOBAHUU, IKCNEPUMEHME
(PeanbHOM U MbICIEHHOM) U YMEHUsI NPUMEHSIMb SMU 3HAHUSL,

15) cgpopmuposannocme ymenus NPUMeEHIMb OCHOBHbIE ONEPayULU MblCIUMENIbHOU
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O0esimenbHOCMU — AHAIU3 U CUHmME3, CpasHeHue, 0000uerue, cucmemamusayuro,
8blABIEHUE NPUYUHHO-CTIe0CMBEHHBIX C8s3ell — OJisl U3YUeHUsl CEOUICME Geuecms U
XUMUYECKUX PeaKyuii;

16) chopmuposannocme ymenuil cobmooams npasuna TMOIb30BaHUS XUMHUYECKOU
MOCYJI0OM W Ja0OpaTOPHBIM O0OPYIOBAaHHMEM, a TAKXKe TMpaBWIa OOpaIICHHS C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

17) cpopmuposannocmes  ymenuli  niaHupoéamv WM GINOJHAMbL ~ XUMWUYCCKHN
HKCIIEPUMEHT (TIPEBpAIllCHHs] OPTaHUYECKUX BEIIECTB MPY HArPEBAHUU, ITOTYUEHUE
STWJIICHA W W3yYEHHWE €ro CBOWCTB, KAYECTBCHHBIC PEAKIIMH OPTaHUYECKHUX
BEILIECTB, JICHaTypalus OCJIKOB MpPU HArpeBaHUHU, IIBETHBIC pEaKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKH O€30MaCHOCTH TIpH OOpamlieHuu ¢
BEIIECTBAMU U JIaOOpPaTOPHBIM OOOPYIOBAHUEM, HPeOCmAasisimsb PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucCu YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii u oopmynuposams BHIBOJBI HA OCHOBE ITUXPE3YIIbTATOB;

18) cpopmuposannocme ymenuil: camocmosmenbHO HAAHUPOBAMb U NPOBOOUND
XUMUYecKull dKcnepumenm (noaydenue U u3yyeHue CEOUCME Op2aHUYeCKUX
geujecms, KayeCmeeHHble peaxkyuu Y21e8000p0008 pA3IUYHBbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX BEeUjeCm8, peuleHUue IKCNEPUMEHMATbHbIX
3a0ay no pAcno3HABAHUIO OP2AHUYECKUX 6euecms) ¢ COOM00eHuemM npasul
be3onacno2o obpaweHuss ¢ ewecmeamu U J1abopamopHviM 000pPYO0BAHUEM,
Gopmynupoeams yenv uCcie008anus, npedcmasiams 8 pasiuiHol opme

PE3Ybnanibl IKCNepUMenma, anaiusuposams U OoyeHueantb Ux OocmoeepHocmb;

19) cpopmuposannocme  ymenuti  Kpumuuecku — AHAIUIUPOBAMb  XKUMHYCCKYIO

nH(pOpMaIUIO, TOJIy4aeMyt0 u3 pa3ubix ncrounnkoB (CMU, UuTeprer u ap.);

20) cpopmuposannocmes  ymenuti:  OCyujeCmensims  YeleHanpasieHHbll  NOUCK
XUMUYECKOU UHpopmayuy 68 pasiuidHbiX UCOYHUKAX (HAYYHAS U YUeOHO-HAYYHAS

aumepamypa, CMU, Unmepnem u Op.), Kpumu4ecku anaiusuposams XUmMudecKkyo
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ungopmayuro, nepepabamviéamv €€ U UCHONL308AMb 8 COOMBEMCMBUU C
nocCmaeieHHoU yuebHoU 3a0ayeti

21) cpopmuposannocme  ymenui cobnodams npasuia DKOJIOTUYECKHU
1eJIeCO00pa3HOro MOBEJACHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IENAX
COXPAHEHMS CBOETO 3J0POBbSl U OKPYKAIOILIEH MPUPOAHOU CPENBl; 0CO3HABAMb
OMAaCHOCTh BO3JCHCTBUS Ha JKHUBBIE OpPraHW3Mbl OMNPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, IMOHUMas cMmbica mokazatens [IJIK (mpenenpHO#l momycTuMOM
KOHLEHTpAalUu), MNOACHAmMb, Ha TNpPUMEpPax  CIOCOObl  YMEHBIICHHS H
NpEAOTBPAIlCHUsI KX BpPEIHOrO BO3JICUCTBUS HA OpPraHW3M  YEJIOBEKA;
AHATUZUPOBAL YeNecO0OPA3ZHOCMb NPUMEHEHU — OP2aHUYEeCKUX  8euecms 6
NPOMBIULTIEHHOCIU U 8 ObLMY ¢ MOYKU 3PEHUSI COOMHOUEHUS PUCK-NOTb3d

22) nnsi 00yYaroIIuXcs € OrPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI: YMCHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

23) nust ciienbiX B CAa0OBUISANIMX OO0YYArOIIUXCS: YMEHHE UCIOJIb30BaTh PEIbePHO

TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xuMuyeckux Gopmy.

B 11 kuacce mnpeaMeTHble pe3yabTaTbl 0CBOeHUs1 Kypca «O0mas wu

HEOPraHu4vecKasi XMMHsH OTPAKaIoT:

1) cghopmuposannocms  npeocmasnenuni: O ~ XUMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMUU B TIO3HAHUU SIBJICHUI
MPUPOBI, B POPMUPOBAHUN MBITIUICHUS M KYJIBTYPBI JIHIHOCTH, €€
(GYHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIUMOM JUIsi PEIICHHS MPAKTHUYECKUX
3alad ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM CpPENE;

2) enadenue CUCTEMOM XUMHYECKUX 3HAHWH, KOTOpast BKJTFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS (XMMHYCCKUI JJIEMEHT, aToM, M30ToI, S-, pP-, O-

AJIEKTPOHHBIE OpPOWTATM aTOMOB, WOH, MOJEKyla, MOJb, MOJSPHBIA OOBEM,

32



3)

4)

5)

6)

BAJICHTHOCTb, 3JICKTPOOTPHUIIATEIIbHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METaJUTMYECKasi, BOJOPOIHAS ), KpUCTAJUTMYECKAsl PEIIETKA,
TUNBl XUMHYECKUX PEAKIUW, pPACTBOP, AJICKTPOJIMTBI, HE3JECKTPOJIUTHI,
AJEKTPOJUTHYECKAsE JUCCOLMAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKONU IHcconranuu, nepuoanueckuit 3akon Jl. M. Menneneena,
3aKOH COXPAaHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS YHEPTUH
IpU XUMUYECKUX PEaKIMIX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUM SI3BIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JICKAIINE B OCHOBE IMOHUMAHUS MPUYUHHOCTA M
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUU, (PAKTOJOTUUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U OE30MMaCHOM MCIO0JIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTUUECKOM JICSITCIIHHOCTH YEJIOBEKA;

co8peMeHHble NPe0CmABIeHUss 0 CMPOeHUU Beujecmea Ha AMmOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMONEKVJISIPHOM VYPOBHSAX, NPeOCMAasieHUsi O MeXaHU3Max
XUMUYECKUX PeaKyutll, mepmoOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMSX
UX NPOMEKAHUSL, O XUMUYECKOM PABHOBECUU, PACBEOPAX U OUCNEPCHBIX CUCEMAX,
gakmonocuueckue ceéedeHuss 0 C80UCMBAX, cocmaese, NOJYYeHUU UOe30NaACHOM
UCNONB30BAHUU BANCHEUWUX HEOPSAHUYECKUX Beulecms 8 Oblmy U NpaKmuyeckou
OesimeNbHOCMU  Yelo8eKa,  OOWUX  HAYYHBLIX — NPUHYUNAX — XUMUYECKO20
npou3800cmaea;

chopmMuposanHocmes yMeHull 6viA6AMmbs XapaKTepHbIE TMPU3HAKUA TOHSTHUH,
YCmanaenueams X B3aUMOCBSI3b, UCNIONb308AMb COOTBETCTBYIOIME MOHSTHUS IIPH

ONMCAHUN HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

CPOPMUPOBAHHOCMb  YMEHUUl  UCNOIb308aMb XUMUYECKYI0 CHMBOJIMKY IS
cocTaBieHHss (OpMyJl BEHIECTB W YPAaBHEHMM XUMHUYECKUX  PEaKIIMii;
cucremarrueckyro HomeHkIaTypy (IUPAC) u TpuBnaiibHbie Ha3BaHUS OTAEIHHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbI ras, yriekuciblid ra3, aMMHUak, rami€Has
U3BECTh, HETalI€Hasi U3BECTh, TUTHEBASI COAA, IUPUT U IP.);
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7)

8)

9)

chopmuposanHocms ymenull onpedensms BAJCHTHOCTh W CTENCHb OKHUCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTaBa; BUJ XMUMHUUYECKOH
CBSI3U (KOBAJICHTHAs, UOHHASI, METAJJIMYECKAas, BOJOPO/AHAS) B COCMHECHUSX; THII
KPUCTAUTNYECKON PEMETKH KOHKPETHOI'O BeIecTBa (aToMHas, MOJCKYJsSpHas,
MOHHAs, METAJNIMUECKas ); XapaKTep CPeJibl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUM;

chopmuposanHoCcms yMeHUs 00BACHAMb 3A8UCUMOCTb CBOUCE BeUeCmE OmEUId
XUMUYECKOU C8A3U U MUNA KPUCMATIUYECKOU peuémKuy, 0OMeHHbl U OOHOPHO-
AKYenmopHbulil MEXaHU3Mbl 00PA308AHUSL KOBALIEHMHOU C8531L;
chopmuposanHoCcms yMeHUll YCmanasiueams MPpUHAIICKHOCTh HEOPTaHUUECKUX
BEILIECTB 0 UX COCTABY K OMPENIETIEHHOMY KJIacCy/TpyIe COeAMHEHUMN (MIPOCThIC
BEIIIECTBA — METAJUIBl 1 HEMETaJIbI, OKCHIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHBIC

THIPOKCHIBI, COJIN);

10) cghopmuposarnnocmes ymenuii: Kiaccupuyuposams: HeOPaHUYecKue Geuecmsd

ROUX COCMABY; XUMUYECKUE PeaKyuu nO PA3TUYHbIM NPUSHAKAM (YUCTY U COCMAB)Y
peazupyrowux eewecms, meniosomy 3@gexmy peakyuu, UzMeHeHUuo cmeneHeu
OKUCTEHUSL INEeMEeHMOo8, 00pamuMocmu, YYacmur Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb OCHOBAHUS U Kpumepuu Oasa Kidccugurkayuu

uzyuaembvblx eeugecme u xwwu%cxuxpeam;uij;

11) chopmuposannocms ymenuil packpwviéams CMBICH Mepruogudeckoro 3akona /1. 1.

MGHI[CJ'ICCBa U ACMOHCTPHUPOBATH €TO0 CUCTCMATU3HUPYIOIIYHO, O6’b}ICHI/ITeJ'II)HYIO u

MPOTHOCTHUYECKYIO (PYHKIIUU;

12) cpopmuposannocme ymenuti xapakmepu3oeanis 3IEKTPOHHOE CTPOCHHUE aTOMOB

XUMHUYECKUX AIeMEHTOB 1—4 nepuonos [lepnoanueckoil CHCTEMBI XUMUYECKUX
anemeHToB [I. M. MenneneeBa, MCHoNb3ysl TMOHATUS «S-, P-, O-3J€KTPOHHBIC
opoUTaIN», «IHEPTETUUECKUE YPOBHUY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHHS
CBOMCTB XMMMUYECKMX IEMEHTOB M MX COCIMHEHHMH IO MEPUOJaM M TIpyIIam

[Teproanueckoit cuctembl XuMu4ecKux 3sieMeHToB . . Menneneesa; «ocrnosrnoe
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U 6030))COEHHOE  dHepeemuyecKue  COCMOAHUS — aAmoMay»,  OOBACHAMDb
3AKOHOMEPHOCMU UMEHEHUSI CBOUCME XUMUYECKUX IJIEMEHMO8 U UX COeOUHEHULL
no nepuooam u epynnam Ilepuoouueckou cucmemol [{ U Menoeneesa, eanenmmuole
B03MONCHOCMU  AMOMO8 JJIEMEHMO8 HA OCHO8E CMPOEHUs UX IJIeKMPOHHbIX
0bo/104eK

13) chopmuposannocme  ymenuii  xapaxmepuzoeamo  (onuceieamp) — 0OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB;
noomeeporcoams CylIeCTBOBAHNE T€HETHUECKOW CBA3U MEXy HEOPTaHMYECKUMU
BEII[ECTBAMHU C TTOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

14) cpopmuposannocmes  ymeHus — packpwvleamv — CYWHOCHMb.  OKUCIUMENIbHO-
80CCMAHOBUMENbHBIX  PeaKyull NoCpeoCmeoM COCMAGNEHUsl  JIeKMPOHHO20
bananca 3mux peaxkyuul, peaxyuti UOHHO 20 O0OMeHa NYyméM COCMABNeHUs UX
NOJHBIX U COKPAWEHHBIX UOHHBIX YPABHEHUlU, peakyull 2uopou3d; peaxyuti
KOMNIeKCo0bpa3zosanus (Ha npumepe 2UOPOKCOKOMNIEKCO8 YUHKA U ANIOMUHUSL),

15) chopmuposannocme ymenus rnaccuguyuposams XUMHUUECKHE PEAKIMH I10
pa3NUYHBIM MPU3HAKAM (YHCIIy M COCTAaBY PEarupyrolux BEHIECTB, TEIJIOBOMY
addexTy peakiuu, U3BMEHEHUIO CTENEHEW OKHUCIIEHHUS AJIEMEHTOB, 0OpaTUMOCTH
peakiuy, y4acTUIO KaTajanu3aTropa);

16) cghopmuposannocms ymenuti cocmaensims YpaBHEHUS] PEAKIUH  Pa3IHYHBIX
THUIIOB; TIOJIHBIC U COKPAIIEHHBIC YPaBHECHUS PEaKIIUi HOHHOTO OOMEHa, YIUThIBas

YCJIOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 0 KOHIIA;

17) cghopmuposannocms  ymenuti  npogooums — PEAKUUH,  MOITBEPIKIAFOIINC
KAUYECTBEHHBII COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BELIECTB; PACHO3HABAMb
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

18) cpopmuposannocmes  ymenuili  packpviéamv ~— CYIIHOCTb  OKHUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIINI MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OanaHca
ATUX PEaAKIUM;
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19) cghopmuposannocme ymenuii 06vsACHAMb 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakuuy OT pa3IUYHbIX (AKTOPOB; XapakTep CMEUIEHUsI XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHENIHEro Bo3aelcTBus (mpuHiun Jle [latense);

20) cpopmuposannocms  ymenusi  OOBACHAMb — 3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX PeaKyuti ¢ Y4Emom ux dHep2emudecKux Xapakxmepucmuk, Xapakmep
U3BMEHEHUsl CKOPOCMU XUMUYECKOU pPeakyuu 6 3aBUCUMOCMU OmM  PA3IUYHbIX
Gdaxmopos, a marxdce xapakmep CMeWeHUs XUMUYECKO20 pPAGHOBeCUsl NOO
eruUsIHUEM HewHUx gozoelicmautl (npunyun Jle [llamenve),;

21) cipopmuposannocms  ymenull  Xapakmepuzoéamv —~ XAMUYECKHE IPOIECCHI,
JeKaIe B OCHOBE MPOMBIIIUICHHOTO TIOJYYCHHSI CEPHOW KHCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TPEICTABICHUN 00 OOIMX HAyYHBIX NPHHIMIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOJICTBA;

22) cihopmuposannoCcmsb YyMEHUsL XapaKmepu308ams XumMuieckue peaxkyuu, rexcauue
8 0CHOBE NPOMBIULIEHHO20 NOJIYYEHUSL CEPHOU KUCTOMbL, AMMUAKA, 00UUe HaYuHble
NPUHYUNBL  XUMUYECKUX  NpPOU3800CMS,  YeaecooOpa3HOCmb — NPUMEHEHUs.
HeOp2aHU4ecKux Gewecms 6 NPOMBIUAEHHOCMU U 6 Oblmy C MOYKU 3PEeHuUsl
COOMHOULeHUS PUCK-NONb3A;

23) cipopmuposannocmev  ymenuti npo8oOumb BBIUUCICHUS C HCIOJIB30BAaHUEM
MOHATHUS «MaccoBasl JIOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHHA T'a30B
IPU XUMUYECKUX PEAKIIMsIX, MacChl BEIIECTBA WK 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OO0BEMY OJHOTO U3 YYAaCTBYIOIIUX B
pEaKIMHUBEIICCTB, TEIIOBOTO 3(PdekTa peakinu Ha OCHOBE 3aKOHOB COXpaHEHUS
MacChl BEIIECTB, MPEBPAIEHUS U COXPAHEHUS YHEPTUH;

24) cihopmuposannocms ymeHust npo8OOUNMsb pAcYémupl: ¢ UCHOIb30BAHUEM NOHIMUL
«mMaccosas 00Jisl 6euwjecmea 8 pacmeopey U «MOJAPHAS KOHYEHMPAYUusi», MAacCol
sewecmsa unu oo6véma 2aza no U3BECMHOMY KOIUYECMB) Beujecmsd, Macce uiu
00bEMY 00HO20 U3 YHUACMBYIOWUX 6 Deakyuu eeujecmes, meniogo2o 3ghgexma

peaxkyuu,; 3HA4erus 60()0]?0()1—[020 nokasameiiid pacmeopog Kucjiont u W@]ZOQQZZ C
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U3BECHOU CMENeHbl0 OUCCOYUAYUU, MAccbl (00véMma, Koauvecmea eeuecmesa)
NpOOYKmMa peaxkyuu, eciu 0OHO U3 UCXOOHbIX 8euecme OaHo 8 8uoe pacmeopa c
ONpeOdenéHHoU Macco8ou 00Jiell pacmeopEeHHO20 8ewecmea Uil 0aHo 8 u3obimKe
(umeem npumecu); 00U BbIXO0A NPOOYKMA pearyuu, O0ObEMHLIX OMHOUEHUU
2a308;

25) cipopmuposannocmev ymenuii codrooams npasusia TOIB30BAHUS XUMHUYECKOM
MOCy/IOl M Ja00paTOpHBIM O0OPYJOBaHHEM, a TakKe IpaBuWiia OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

26) cihopmuposannocmv  ymeHull  NIAHUPOBAMb U BbLINOJHAMbL  XUMHUYECKUM
HKCIIEPUMEHT (pa3fioKeHHE MEPOKCHAa BOAOPOJia B MPUCYTCTBUHU KaTalM3aTopa,
ONpEAeNieHNEe Cpelbl PAcTBOPOB BEIIECTB C TOMOINBIO YHHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PEAKITUH,
peakiui MOHHOTO OOMEHa, KaueCTBEHHBIC pPEaKIMH Ha Cyib(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS; pelIeHNEe dKCIIEPUMEHTAIBHBIX 3a/1a4 110
teMam «Metamib»y U «Hemetamnby) B COOTBETCTBUMU C MpaBUJIAMU TEXHUKU
0€30MacHOCTH MpU OOPAIEHUH € BEIIECTBAMH U 1a00paTOPHBIM 000pYAOBaHHUEM,
npeocmasnames Pe3yiabTaThl XWMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
ypaBHEHUN COOTBETCTBYIOIIUX PEAKINN U opmynuposams BBHIBOABI HA OCHOBE
ITHX Pe3yIbTaTOB;

27) cihopmuposannocms yMeHUll: CAMOCMOSIMENbHO NIAHUPOSAMb U HPOBOOUMb
XUMUYeCKUll  9KCnepumMeHm  (npogeoenue  peakyuii  UOHHO20  0OMeHa;
noomeepocoeHue  KauecmeeHHo20  COCMABd  HeOpeaHUudeckux  8eujecms;
onpeoeneHue cpeovl pacmeopos Geuecms ¢ NOMOwbI0 UHOUKAMOPO8, U3YYeHUe
BIUAHUSL PASTUYHBIX (PAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuieHue
IKCNEPUMEHMANbHLIX  3a0ady no memam «Memannvly u «Hememannviy) c
cobnrodenuem npasus 6€30nacHo20 0Opawetuss ¢ 8ewecmeamu U 1abopamopHuim

obopydosanuem, Gopmyiuposams yeib UCCIe008AHUS, NPeOCMAGIsAmb 6
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PpasauuHou ghopme pesyibmamovl IKCHEPUMEHMA, AHATUIUPOBANb U OYEHUBAMb
UX 00CMOBEPHOCMb;

28) cipopmuposannocmv  ymenuti  Kpumuuecku — AHAIUIUPOBAMb  XKUMHUYECKYIO
uH(dOopMaIuIo, oJIy4aeMyto u3 pazubix ucrounukoB (CMU, UnTepuer u ap.);

29) cghopmuposannocme YMeHUtl cobooamo npasuia AKOJIOTHYECKU
[EJIECO00Pa3HOTO TMOBEACHUS B OBITY M TPYIOBOM JIEATEIHHOCTH B LEJSIX
COXPaHEHHUSI CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPUPOIHON CpENIbl; OCO3HABATH
OITACHOCTb BO3/ICHCTBUS Ha KUBBIC OPTaHU3MbI ONIPEACIEHHBIX BEIIECTB, TOHUMAs
cMmbica nokazatens [1JIK (mpenenbHOM 10MTyCTUMON KOHIEHTPAIUH ),nOSCHAMb Ha
puUMepax CocoObl YMEHBIIECHUSI U MPEIOTBPAILICHUS] UX BPEIHOTO BO3ACHCTBUS
Ha OpPTaHU3M YEJIOBEKa;

30) cihopmuposannocme ymenuii: cobnooamev Npasuia NOJIb306AHUS XUMUYECKOU
nocyoou u J1abopamopHviM 000py008aHueM, ooOpawjeHuss ¢ eewecmeamu 6
COOMBEemMcmEUY ¢ UHCMPYKYUAMU NO GbINOJHEHUI0 1AO0PAMOPHBIX XUMUYECKUX
ONBIMOB, IKOJO2UYECKU UeNecoobpa3Ho20 NoeedeHuss 8 Ovlmy U mpyoosou
0esImeNbHOCMU 8 YeNsaX COXPAHEHUs C80e20 300pP08bsl, OKPYIHCcaloujell npupooOHol
cpedbl U OOCMUdCEHUSI €€ YCMOUYUBO20 PA3BUMUS, OCO3HABAMb ONACHOCMb
MOKCUHECKO20 O0eUCMBUsL HA HCUBbLE OP2AHUIMbL ONPEOETIEHHbIX HeOP2aHUYEeCKUX
gewecms, nouumas cmuvicn nokasamena IIJIK (npedenvnoti donycmumoi
KOHYeHmpayuu),

31)cghopmuposannocmo  ymeHuil.  oCcyujecmenams  YeleHanpasieHHbill  NOUCK
XUMUYECKOU UHGOpMayuy 8 paziudHblX UCHOYHUKAX (HAYYHAS U YUeOHO-HAYYHASL
numepamypa, CMHU, Humepnem u Op.), Kpumuuecku aHaIU3UpPOB8AmMs XUMUYECKYIO
ungopmayuio, nepepadamvléamsv €€ U UCHOIL308AMb 6 COOMBEMCMEUU C
nocmaeieHHoU yuebHoU 3adayell;

32) st o0ydaromuxcss ¢ OTPaHHMYCHHBIMH BO3MOXKHOCTSMHU 3JIOPOBBS: YMCHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;
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33) st cllenbIX U CIa0OBUIAIIMX O0YYaIOIIUXCS: YMEHHUE HCIIOJIb30BaTh PElbe(HO
TOUEUHYIO cucteMy o0o3Hauenuii JI. bpaiins mist 3anucu xumudeckux Gopmyi.
PesynbraTtel oOydeHumsi Ha ©0a30BOM YpOBHE OpPHUEHTHPOBAHBI Ha OOIIYIO

(GYHKIHOHATBHYIO TPAaMOTHOCTh, MOJyY€HHE KOMIETEHTHOCTEH MJis MOBCEIHEBHOU

KU3HM M oOmero pa3Butus. Pe3ynbrarbl 00y4deHUss Ha YIIyOJIEHHOM YpPOBHE

OpDMEHTHUPOBAHbl  HA  IIOJYyYEHHE  KOMIIETEHTHOCTEM  JUIA  MOCIEAYOUIEn

npo(heCCUOHATILHON JEATEIBHOCTH KaK B paMKaX JaHHOM IpeaMeTHON 001acTH, TaK U

B CMEXKHBIX C HEW 00J1aCTAX.
COIEPXAHHUE YYEBHOI'O ITIPEAMETA «XUMMUMS»

10 KJIACC «OPTAHUYECKAS XUMMS» BA3OBbI YPOBEHb

Teopernyeckne 0CHOBBI OPraHUYeCKOH XUMHH

[IpeameT opraHvyeckod XUMHUHU: €€ BO3HHMKHOBEHHE, Pa3BUTHE M 3HAUYCHHUE B
[OJIyYEHUM HOBBIX BEIIECTB M MarTepuanoB. TeopHs CTPOECHHSI OPraHUYECKHX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE Mon0XkeHUsA. CTpyKTypHbIE (hOPMYJIBI
OpraHu4eckux BemecTs. ['omomnorus, nzomepus. XuMUYECKas CBS3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpeacraBienre o0 KiIacCU(PUKALMK OpPraHMYECKUX BemiecTB. HomeHkiatypa
OpraHUYEeCKHUX COEAMHEHMN (CUCTEMaTH4ecKas) M TpPUBUAIbHBIE HA3BAHUS

BAKHEUIINX MPEACTABUTENEN KIIACCOB OPraHUYECKUX BEILIECTB.

3KCHCpI/IMCHTaJ'IBHBIe MCTOJbI HM3YUCHHA BCHICCTB W HX npeBpameHI/Iﬁ:
O3HAKOMJICHHUE C 06pa3uaMH OpraHMYCCKUX BCIICCTB U MAaTCpualaMM Ha UX OCHOBC;
MOJCINPOBAHUC MOJICKYJ OPraHMYCCKHUX BCHICCTB, Ha6J'IIOI[eHI/IC N OIIMCAaHHC
ACMOHCTPALIMOHHBIX OIILITOB IIO MPCBPAIICHUIO OPraHU4YCCKHUX BCUICCTB IIpHU

HarpeBaHuu (IiaBjeHue, O0yriIuBaHUE U TOPEHHE).

YriaeBoaopoabl
AJIKaHBI: COCTaB U CTPOECHHE, TOMOJIOTMYECKHAN pAl. MeTaH U 3TaH — IIpOCTENIINE
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IPEACTABUTEIIN AJIKAaHOB: (PU3MUECKHE U XUMHUECKHE CBOMCTBA (peaKIuu 3aMeIeHus
Y TOPEHHUsI ), HAXO0XKJECHHE B IPUPOJIE, TTOTyUEeHHUE U IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, FOMOJIOTUYECKUI psAll. DTUJIECH W MPONUIECH —
IPOCTEHINIME TPEJACTAaBUTEIN aJKCHOB: (U3UYECKHE M XHUMHYECKHE CBOMCTBa
(peakuuu  TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIMU, OKUCICHUS U
MOJIMMEPHU3ALINH ), IOJTyYCHUE U IPUMEHCHHE.

Anxamuensl. byragmen-1,3 u wMerunOyragueH-1,3: cTpoeHme, BaKHEHIIHE
XUMUYECKUE CBOMCTBa (peakius mnoiauMmepusanuu). llonmydeHue CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKUM PAA. ALCTHUICH —
MPOCTEHIITNHN MPEICTABUTEb AJIKHHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKUE
CBOWCTBa (peakIuyd THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATAllMM, TOPCHHS),
MOJIy4YE€HUE U PUMEHEHHUE.

Apensl. beHsoi: coctaB, cTpoeHue, GU3nYecKrue U XUMUYECKUe CBOMCTBA (peakiuu

TaJIOTCHUPOBAHUSI M HUTPOBAHUS), TOJYYCHHUE M TpPUMEHEHHE. TOJIyOJl: COCTaB,

CTPOCHHUC, d)mnqecm/le U _XMMHUYCCKHE CBOMCTBA (DeaKHI/II/I raJorcHupoOBaHUId H

HI/ITDOBaHI/IH) INOJYYCHHNC N ITPUMCHCHHC. TOKCUYHOCTH dpPCHOB. I'eneTnueckasi CBS3b

MEXKIY YIIIEBOAOPOAAMU, ITPUHAIIICKAIUMHU K PA3JIMYHBIM KJIACCAM.

[IpupoaHbie UCTOYHUKHN YTIAEBOAOPOIOB. [Iprpoanbiii Ta3 U momyTHbIE HeTIHBIC
ra3pl. Hedtpr u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTHU: TMEeperoHka,
KPEKHUHT (TEPMUYECKUN, KaTATUTHIECKUH ), muponu3. [IponaykTel nmepepaboTku HedTH,
WX TPUMEHEHHE B MPOMBINIJIEHHOCTH U B ObITy. KaMeHHBIN yroas # MPOAYKTHI €ro
nepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUsI BEIIECTB M WX MpPEeBpallleHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMH IaCTMACC, KAyYyKOB U Pe3uHbI; KouieKuu «HedTe» u
«YTOnb»; MOJEIUPOBAHMWE MOJIEKYJl YIJIEBOJAOPOJAOB U TaJOr€HONPOU3BOJIHbIX;

ITPOBCACHUC HpaKTI/I‘{CCKOﬁ pa6OTLII IMOJIYUCHHC 3TUJICHA U U3YUCHHE €TO CBOMCTB.

PacuéTHble 3a1a4n
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Bperuucnenus no YPaBHCHUIO XUMHYECKOMN pPCaKkInun (MaCCLI, 06T)éMa, KOJINYCCTBA
HCXOJHOT'O BCIICCTBA HIIM IIPOAYKTA PCAKIHH II0 HN3BCCTHBIM MACCC, O6’béMy,

KOJIMYCCTBY OAHOI'0 U3 MCXOJHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

Kucinopoacoaepxaimme oprannyeckue coeAHHeHHU

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI. METaHO U ATAHOI: CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHUE CBOMCTBA (pEaklUMU C aKTUBHBIMH METAJUIAMH, TaJIOT€HOBOJIOPOAAMH,
ropeHue), npuMeHenre. BonopoaHbie cBsA3M MEXly MOJIEKyJIaMu CIUpTOB. [lelicTBre
METaHOJIa ¥ HTAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaroMHble COUPTHI. DTUICHIJIMKOJIb U TJIMLEPUH: CTPOEHUE, (PU3UYECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJAEMCTBHE CO LIEJIOYHBIMU METaUIaMU, KaUeCTBEHHAs
peaxiusi Ha MHOTOaTOMHBIE CIIUPTHI). JleficTBue Ha opranu3m uenoseka.llpumenenue
[JIMIEPUHA U ITUJICHTIINKOJIS.

DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UUECKUE U XUMUUECKUE CBOMCTBA. TOKCUYHOCTh
denona. [Ipumenenne deHoma.

Anpaerunipl U KeToHbl. GopManberu, aleTalbIeru: CTpOeHHe, (PU3NUECKUE U
XUMUYECKHUE CBOMCTBA (pEaKIMU OKHCIECHHS W BOCCTAaHOBJICHMS, Kauye€CTBEHHbBIC

peakIum), moJiydeHue U MPUMEHECHUE.

AHGTOHZ CTPOCHHUC, d)I/IBI/I‘-IeCKI/Ie 1 XMMHUYSCKHE CBOMCTBA (DeaKI_II/II/I OKHUCJICHHUA U

BOCCTaHOBJ'IeHI/ISI), INOJYYUYCHHUEC U IPUMCHCHHUC.

OnHOOCHOBHBIE Tpe/enbHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAas M YKCyCHas
KHUCJIOTBI: CTpOeHHE, (PU3MUECKHe M XMMHUYECKHE CBOMCTBa (CBOMCTBa, oOIIMEe s
KJIacca KUCIIOT, peakius dTepuduKaIum), nogydyeHue u npumenenue. CTeapuHoBas U
OJICMHOBAas KHUCIIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX KUCJIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBUE.

Crnoxxnaple 3QUpPHl KaK MPOW3BOJHBICE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIIOXKHBIX
a¢upoB. Kupsl. ['ugponus xupos. [Ipumenenue xxupoB. bruonornyueckas posib ;KUpOB.

YraeBoasl: cocTaB, KiaccuUKalMs YriIeBOAOB (MOHO-, JAW- U TOJHCAXapHJIbl).

41



['moko3a — mpocTEeHIMA MOHOCaxXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYIIHI,
¢usznyecKkue W XUMHUYECKHE CBOWMCTBA (B3ammojeicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHUE aMMHUAYHBIM PacTBOpOM okcuza cepedpa(l), BoccranoBieHne, OpokeHHE
TIIOKO3BI), HAX0XKICHNE B IPUPOJIe, TPUMEHEHHE, Onoiorndeckas posib. DoTocuHTES.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Caxapo:;a— NpCACTAaBUTCIIb JUCAXapHUAO0B, THAPOJIN3, HAXOXKIACHHUC B IIPHUPOJC U

IIPUMEHEHHUE.

Kpaxman u uemmono3a Kak HOpuUpoaHble nojauMepbl. CTpoeHHe Kpaxmaia H
HeuoNio3bl.  dDu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAsI peaKkUus C HOJAO0M).

DKCnepruMEHTAIbHBIE METO/IbI M3YUYEHHUSI BEILIECTB U UX MTPEBPAILICHHIA: TPOBEICHHE,
HAOJMIOJEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KAUeCTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTAaHOJIA OKCHIIOM
Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJUILEPUHA C THUIPOKCUIIOM
meau(1l)), ampaerumoB (OKHCIEHHE aMMHMAYHBIM pacTBOpoM okcuna cepedpa(l) u
ruapokcusiom meau(Il), B3aumoneiicTBue Kpaxmana ¢ HOJOM);

IIPOBEJICHUE TPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3agaun
Brrancienns mo ypaBHEHHIO XUMHUECKON peakmuu (Macchl, 00bEMa, KOJIMUECTBA
HCXOJIHOTO BEIIEeCTBa WJIM MPOJYyKTa pEeaKkluu IO H3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OAHOT'O U3 NCXOAHBIX BCHICCTB WJIU IMTPOJAYKTOB peaKHI/II/I).

A30Tcoaep:kanue OpraHnyecKue coeTnHeHus!

Amubbpl. MeTuaaMuH M aHUJIMH: COCTaB, CTPOCHHUC, (bI/I3I/I‘I€CKI/Ie H XUMHWYCCKHEC

cBoMcTBA (TOPEHUE, B3AUMOJIENUCTBHE C BOJIOU U KUCIOTAMHA).

AMUHOKHUCIOTBl Kak aM(OTepHble OpraHuYecKue coeAuHeHus. DUu3nyecKkue u
XUMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpuMepe TINKIMHA). buonornyeckoe

3HAa4YCHHUEC aMHUHOKHUCIIOT. HGHTI/IJ_IBI.
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benkn kak mnpuUpoAHBIE BBICOKOMOJIEKYJpHbIE coeauHeHusd. [lepBuuHnas,
BTOpUYHAs M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIJIKOB:
TUPOJIN3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTIKHU.

DKCNepUMEHTATBHBIC METO bl H3YUCHHSI BEIIECTB M MX MPEBPAICHUN: HAOII0ICHHIE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JEHATypalusi OEJIKOB MpPU HarpeBaHUM,

IIBETHBIE PEAKITUU OCITKOB.

BricokoMoieKyIsIpHbIE COeINHEHNS

OCHOBHBIC TOHSTHS XUMHUHM BBICOKOMOJICKYJISIPHBIX COCIMHEHUH: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALNU, CPEIHSST MOJEKYJspHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COECIUHEHUH —
MOJIMMEpHU3aIIUs U MTOJIMKOHICHCAIIHS.

IInacTmMacchl (HOJ’II/IBTI/IJ'ICH, IIOJIUITPOIINJICH, ITOJHMBUHUWIXJIOPUI, HOJ'II/ICTI/IDOH).

HarypajapHblii W CHHTETHYECKHE Kayuyyku (OVTaaueHOBBIM, XJIOPOIPEHOBBLIM U

U300PEHOBLIN). BookHa: HaTypajgbHBIE (XJIOMOK, IIEPCTh, MIEIK), HCKYCCTBEHHBIE

(a]_IeTaTHOG BOJIOKHO, BI/ICKOBa), CHHTCTHYCCKHUC (KaHDOH )41 J'IaBCElH).

OKCHEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3uamMu MNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILJIaCTMacc,
Kay4yKOB.

MesknpeaMeTHbIE CBS3H

Peann3zanuss MeXnpenMETHBIX CBSI3€M NMpPU M3YyYEHHHM OpraHudeckord xumuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
IIOHATUM, TaK U NOHATHUU, SBIAIOLIMXCSA CUCTEMHBIMM IUISl OTHAEIBHBIX IIPEIMETOB
€CTECTBEHHOHAYYHOI'O I[IUKJIA.

OO611re ecCTeCTBEHHO-HAYYHbIE TOHATHUS: SIBJICHUE, HAYYHbIN (aKT, TMIIOTE3a, 3aKOH,
TEOpusl, aHAIIN3, CUHTE3, KJIacCHU(pUKaIUs, IePUOAUYHOCTDb, HAOII0IEHUE, U3MEPEHUE,
JKCIIEPUMEHT, MOJAEIUPOBAHUE.

®uznka: mMartepus, 3HEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJA, YHEPreTUIECKUn
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yYpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHHUE BEIIECTBA, (PU3UUICCKHUC
BEJIMYMHBI U €IMHULIBI KX U3MEPCHHSI.

buonorusa: xmerka, opraamsM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OHMONOTMYECKH AaKTUBHBIC BemecTBa (OCIKH, YIIEBOABI, KHPHI,
(bepMeHTHI).

I'eorpadusa: MuHEpanbl, TOPHBIC MOPOABI, IOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
peCypChl.

TexHonOTHS: THUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAILHOTO THUTAHUS, MOIOIINC
CpelcTBa, JIGKAPCTBEHHBbIE U KOCMETHYECKHE TIpernaparbl, MaTepHallbl U3

HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMUSI» YIJYBJEHHBIA YPOBEHb

Teoperuyeckne 0CHOBBI OPraHUYeCKOH XUMHHT

[IpeameT u 3HAUYEHHE OPraHUYECKOM XMMHH, MPEJCTaBIEHHWE O MHOT000pa3uu

OPraHUYECKUX COCIUHCHUN.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanenTHpie BO3MOXXHOCTH aTOMa yriaepoaa. XUMHUUYECKas CBSI3b B OPraHUYECKHUX
coeMHEeHMsIX. Tumbel TMOpUAM3alUMK ATOMHBIX OpOuTasiell yriepona. MexaHU3Mbl
00pa3oBaHUsI KOBAJICHTHOW CBs3U (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). THIIbI
NEepPEKPBIBAHUSI aTOMHBIX OopOUTaliel; G- U -cBsA3u. OauHapHas, ABOMHAS U TpoitHas
cBa3b. CrocoObl pa3pbiBa CBsi3el B MOJIEKyJaxX OpraHudeckux BeuniecTB. IloHsitue
0 CBOOOTHOM pajiiKaie, Hykieohuse u dJIeKTpoduIe.

Teopusi cTpoeHus opraHuyeckux coequHeHuit A. M. ByTinepoBa U COBpeMEHHbIE
NPEACTABICHUS. O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHUS OPraHUYECKHUX
coenuHeHuil. MouekyJsipHble U CTpYKTypHble (Gopmynbl. CTpyKTypHbIE (OPMYIIbI
Pa3INYHBIX BUJIOB: Pa3BEPHYTasl, COKpaALLEHHAs, CKEJIETHASL.

N3omepus. Bunbl nusomepun: CTpyKTypHas, IpOCTPaHCTBEHHAS.
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DOnexkTpoHHBIC YPHEKTH B MOJICKYJIaX OPTaHUYECKUX COSTUHEHUN (MHIYKTHBHBIHA
U ME30MEPHBIN 3PHEKTHI).

[IpeacraBinenne o kinaccupukanuu  opranuueckux  BemiecTB.  [lonsatue
o (yakumoHanpHOU Tpymme. ['omonorus. ["'omonornyeckue psasl. Cucremarnaeckas
HOMeHKiIaTypa opranndeckux coeauHenuii (IUPAC) u TpuBHalbHBIC Ha3BaHHUS
OTJEJIBHBIX IIPEACTABUTEIICH.

OcobeHHocT U KjaccU(UKalMs OpPraHUYecKux peakiuil. OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMU B OPraHUYECKON XUMUH.

OKCHEpUMEHTAIBHBIE METOJbl HW3YYCHHUS BEIIECTB W WX TMPEBPAIICHUN:
O3HAKOMJICHUE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepuajaMu Ha MX OCHOBE;
OTBITHI TIO TIPEBPAIICHUIO OPTaHWYECKHX BEIISCTB IPH HArpeBaHWU (IUIaBIICHUE,
oOyriavBaHUE W TOPEHHE); KOHCTPYMPOBAHHWE MOJEICH MOJEKYJd OpPTaHUYECKUX
BEIIECTB.

Yraesogopoasbl

Anxanpl. ['oMoyiormueckuil psii ajmkaHoB, oOImIas ¢opMmyria, HOMEHKJIATypa H
M30MEpHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ AlKaHOB, Sp°-

ruOpuau3alvs aTOMHBIX opOuTaniel yriaepojaa, 6-cBsa3b. Kondbopmepsl. Ousnveckue

CBOMCTBA aJIKaHOB.
XUMHUYECKHE CBOWCTBA QJIKAHOB: PEAKIMH  3aMEUICHUS, HW30MEpPU3allnH,

ACTUAPUPOBAHHA, HUKIN3AIMKU, ITHUPOJIN3a, KPCKHHIA, I'OPCHHA. IIpeacraBiaeHue o

MEXaHU3ME PEaKIUM pPaJUKaIbLHOIO 3aMEIICHUS.

Haxoxnenue B npupoze. CriocoObl MoydeHus: 1 IPUMEHEHUE aJIKaHOB.
Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa M u3zomepus. OcoOEeHHOCTH
CTPOCHHSI M1 XMMHYECKUX CBOMCTB MaJIbIX (LIMKJIONPOIAH, HUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UUKIOIeKCaH) UKI0aNKaHOB. CrocoObl MOJyYeHUs] U MPUMEHEHUE
[UKJIOATTKAHOB.
Anxensl. ['omosormueckuil psiy ankeHoB, oOmas ¢(opMmyna, HOMEHKIIATypa.
DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AIKEHOB, SP THOpPHAN3ALHS

45



aTOMHBIX OpOuUTaliel yriaepoa, 6- U n-cBsi3u. CTpyKTypHas U reoMmerpuyeckas (1uc-

TpaHc-) n3oMepusi. PU3NYECKHe CBOMCTBA AJIKEHOB.

XHUMHYECKHE CBOMCTBA: peaKkunun MPpUCOCANHCHUA, 3aMCIICHUA B O-IIOJIOKCHHC IIPU

HBOﬁHOﬁ CBA3H, IIOJIMMCPpU3AIIMHM W OKHCICHUAI. [IpeacraBieHUE O MEXaHU3ME

peakiuu  3AeKTpoduIbHOrO  mpucoenuHeHus.  [IpaBuno  MapKoOBHHKOBA.

KauecTtBeHHBIE peaku HA TBOWMHYIO CBS3b.
CnocoObI oJTy4eHUs ¥ TPUMEHEHHUE aJTKEHOB.
Ankanuensl. Kiaccudukanus ankaaueHOB (CONPsDKEHHBIC, HW30JUPOBAHHEIE,

KYMYJUPOBaHHbIE). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHS U XUMHUUYECKUX CBOMCTB

CONPSKEHHBIX AUEHOB, 1,2- u 1, 4npucoenunenue. Ilonumepuzanuss cONnpsKEHHBIX

JUCHOB. Crioco0s1 IMOJIYUCHHA N IIPUMCHCHHUC AJIKaAITUCHOB.

Anxunbl. ['oMonormdeckuit psii  ajaKWHOB, oOmias Gopmyia, HOMEHKIATypa U
M30MEPUS. DJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKHUHOB, SP-
ruOpUIU3aIMs aTOMHBIX opOuTaseit yrinepoaa. @usndeckue CBOMCTBA ATKUHOB.

XHAMHUYECKHE CBOMCTBA: PEAKLINH NMPUCOCTNHEHUS, TUMEPU3ALNU U TPUMEPU3ALINH,
OKHciieHHus. KnucioTHple CBOMCTBA AJIKWHOB, UMEIOIIUX KOHLEBYH) TPOWHYIO CBSA3b.
KaduecTBeHHBIE peaKkiy Ha TPOMHYIO CBS3b.

CnocoObl OJIy4eHHs] U TIPUMEHEHHUE aJTKUHOB.

ApomaTrdeckue yriieBoJaopoAbl (apeHsl). ['omomornueckuil psij apeHoB, oOmas
dopmyna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH3o1a. IIpaBuso APpOMATHUYHOCTH, IIPUMCDPHI APOMATHYCCKUX

coenuHeHun. usznueckue CBOMCTBA ApEHOB.

XUMHYECKHE CBOMCTBA O€H30Jla W €ro  T'OMOJIOIOB: PEAKIMK 3aMEIICHUS B
OCH30JIBHOM KOJBIIE M YIJICBOJOPOJHOM pajuKaje, peakiuu MNPUCOSAUHEHUS,

OKHMCJIECHHE TOMOJIOTOB O€H30Ja. IIpeacraBaeHre O  MEXaHM3ME  peaKIui

anekTpoduibHoro 3amemnieHus. IIpencraBieHue 00 OpUEHTUPYIOIIEM JEHCTBUU

3aMecTuUTeNe B OEH30JIbHOM KOJbIlE Ha MpUMEpe alKUIbHBIX PaJMKaJIOB,

K&p60KCI’IJ’IBHOﬁ, FPII[pOKCPIJIBHOﬁ, AMHWHO- U HUTPOT'PYIIIILI, aTOMOB I'aJIOT'CHOB.
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Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoiia. [lomumepusanus ctupona.

Crioco0blI 1oJTyueHuUs: M IPUMEHEHUE apOMAaTUYECKUX YTIIEBOIOPOIOB.

[Ipuponnsiii ra3. IlomytHeie HedTsHBIE Ta3bl. HedTh u €€ mnpoucxoxieHue.
KameHHbI#1 yroib U IpOAyKTHI €r0 MepepadoTKH.

CmocoObl  mepepaboTku  HedTHU:  TEpPEeroHKa, KPEeKWUHT  (TepMHYECKUH,
KaTaquThuueckuii), pudopmunr, nuponus. IIpogykrsl nepepaboTku HepTH, HX
IPUMEHEHUE B IPOMBILIEHHOCTH U B OBITY.

['eneTnueckast CBA3b MEXIY Pa3IMUHBIMU KJIACCaMU YTIIEBOJAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOJHBIX  YIJIEBOAOPONOB. Peakunn

3aMCIICHUA rajorcHa Ha THAPOKCOIpPYyIIny, HUTPOT'PVIIILY, OHUAaHOI'PVIIILY,

AMHHOTI'PVIIITY. HeﬁCTBHC Ha IaJIOrCHIIPOMU3BOJHBLIC BOAHOI'O U CIIMPTOBOI'O pacTBOpa

IIETIOYH. BBaHMOHCﬁCTBHC JUTAJIOTCHAJIKAHOB C MarHMmcM M IITHHKOM. IlonsaTue o

MCTAJJIOOPTaHNYICCKUX COCIUMHCHUAX. Hcnonn3oBanue TaJIOTCHIIPON3BOAHBIX

YIIEBOAOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPTAaHMYECKUX BEIECTB.

DKCIEepUMEHTaIbHBIE METO/bl U3YUCHUS BEIIECTB U WX MPEBPAICHUN:; U3yUEHUE
(bu3UYECKNX CBOMCTB YTJEBOJIOPOJIOB (PacTBOPUMOCTh), KAa4eCTBEHHBIX peaKIUn
YIIEBOAOPOIOB PA3IMYHBIX KJIacCOB (0OecIBeYMBaHNE OPOMHOM WM MOJHOMN BOJIBI,
pacTBopa TepMaHraHata Kajus, B3aUMOJICHCTBUE aleTUJIEHAa C aMMHA4YHbIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHApYKEHHE YTIIepo/aa U BOJAOPOa
B OpPraHMYEeCKUX BEIICCTBAX; IOJYyUYCHHE OTUJICHA U H3YyUYCHHE €ro CBOMCTB;
o3HakomJieHue ¢ kosutekiusamMu «Hedte» u «Yromb», ¢ oOpa3uamu 1actMace,
Kay4yKOB U PE3UHBI; MOJEIHPOBAHUE MOJIEKYJ YTJIEBOJIOPOIOBU
rajOreHNPOU3BOAHBIX YTIIEBOIOPOIOB.
Kucsopoacoaep:kanue opranndeckue coeJMHHEHUs

[IpenenvHblie oqHOATOMHBIE cIUPTHL. CTpOEHUE MOJIEKYI (Ha MpUMEpPEe METaHOJa
U 3TaHosa). ['omonorudeckuit psig, obOmas (opmyna, uU3oMepus, HOMEHKIATypau
kinaccudukanusa. Du3nuecKkre CBOWCTBA MPEAEIbHBIX OJHOATOMHBIX CIHPTOB.
Bonoponanbie cBsi3u MKy MOJIEKYJIaMU CIIUPTOB.
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XUMHYECKHE CBOMCTBA: PEAKUMM 3aMEIICHUs, JETUApATallid, OKHUCJICHUS,

B3aHMOHCﬁCTBHe C OPTaHNYCCKHUMHU U HCOPTAaHNYCCKUMHU KHCJIOTAMMH. [IpeacraBiaecHue

O MCXAHHU3MCE DCaKHI/Iﬁ HVKJIeOd)I/IJII)HOFO 3aMCIICHU . KauecTBeHHas peaknusl Ha

OJHOATOMHBIE CHUPTHL. JleHiCTBHE H3TaHONA W METaHOJa Ha OpPTaHM3M YeJIOBEKa.
CnocoObl OJTy4YeHHsI U IPUMEHEHHE OHOATOMHBIX CIIUPTOB.

IIpocteie  >Qupbl, HOMeHKNIaTypa U u3omepuss. OcoOeHHOCTH  (PU3UUECKUXU
XUMHUYECKHUX CBOMCTB.

MHoroaroMHble  COUPTHI —  JTUJCHTIUKONb W MHIEepuH.  Du3udeckuen
XUMHUYECKHE CBOWCTBA: PEAaKIMU 3aMELICHMsI, B3aWMOJEUCTBUE C OPraHMYECKUMUU

HCOPraHN4CCKUMHU KHUCIIOTaMH, KAUCCTBCHHAA PCaKIIMA Ha MHOTOATOMHBIC CITMPTEI.

HeiictBue Ha opraHu3sM 4enoBeka. CrocoObl TMOJy4eHUsT W IPHUMEHEHUE
MHOTOaTOMHBIX CITHPTOB.

@®enon. CrpoeHue  MOJIEKYJbl, B3aUMHOE  BIMSHUE  TMJIPOKCOIPYMIBIU
O0eHzonbHOro fAnpa. dusnueckue cBoilcTBa (eHona. OCOOEHHOCTH XMMHYECKUX
cBoMcTB PeHosa. KauectBeHHbIe peakiuu Ha peHout. TokcndyHocTh peHosa. CrocoOsl
nojryuyeHus 1 npumeHenue ¢enona. Genondopmanpaeruyas cmona.

KapOoHumnbpHbIe COCAMHEHUS — albJETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOM rpymmbl. ['oMonornueckue psiibl anbIAeruoB U KETOHOB, oOuIas
dbopmyna, u3omepuss ¥ HOMEHKJIaTypa. Dusznueckue CBOHCTBA  abJETUI0BU
KETOHOB.

XUMUYECKHE CBOMCTBA albJETUJIOB M KETOHOB: pEaKUUu MPUCOEIUHEHUS.

IIpeacraBaeHne O  MEXaHU3ME  PCaKIIMM HVKHCOd)I/IJ'IBHOFO OPUCOCANHCHUA.

OxucieHue ajlbJIeru10B, KaYeCTBEHHbIE PEaKIIUH Ha ajibaeruabl. CriocoObl HOTyUYeHUS
Y IPUMEHEHUE AJIBJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeACNbHBIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ1 KapOOHOBBIX KHCIOT. M3omepus u HomeHkiarypa. dusudeckue cBoilCTBa
OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT. BogopoaHble CBS3M MEXITY

MOJICKYJIaMHU Kap6OHOBI>IX KHCJIOT.
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XUMHUECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA, peaklusl dTepuUKaLU, peakuu
C y4acTHEM YTIEBOAOPOIHOTO pauKaia.
Oco0eHHOCTH CBOMCTB MYpPaBbHHOW KHCIIOTHI.

IIonstue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOKHBIX BCI)I/Ian, AHIrmapuaax,

TAJIOTCHAHTUAPpHUAAaX, aMHUJaX, HUTPHJIaX.

Mmuoroo6paszue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEIMPEACIbHBIX
U apOMATUYECKUX KApOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX

KHCIIOT. HpGI[CTaBI/ITeJ'H/I BBICIINX Kap6OHOBBIX KHCJIOT: CTCaApHUHOBAsA, ITIaJIbMUTUHOBAA,

OJICMHOBAas1, JJMHOJICBAA, JTUHOJICHOBAA KHMCJIOTHI. Crioco0n1 IMOJIYUYCHHA U IIPUMCHCHUC

Kap6OHOBI)IX KHCJIOT.

Cnoxuble 3Qupbl.  ['oMonoruueckuii  psja, oomas  ¢Gopmyna, U30MEpPUAH
HOMEHKJaTypa. Du3nueckue U XMMHYECKHE CBOMCTBA: TMAPOJIM3 B KHUCIIONU
HIETIOYHOM Cpene.

XKupel. Crpoenue, GpuU3nUecKue | XMMUYECKHE CBOMCTBAa KUPOB: TMIIPOJIN3 B
KUCIION ¥ 11enodyHor cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKH
HETpEAENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MpbuT4 Kak coiM BBICHIMX KapOOHOBBIX KHCJIOT, UX Moroliee aeiicTBue. [loHsaTue

0 cuHTeTHYeCcKnX Moronmx cpeacrteax (CMQ).

OO611ast xapakTepUCTHKA yTIEBOAOB.
Knaccudukanus yrieBogoB (MOHO-, TU- U TTOJIMCAXapPHUIbI).

Monocaxapuapl: TIII0K03a, GPyKTO3a, rajiakTo3a, pubo3a, Ie30K- cupudo3a.

DU3NYECKUE CBOWCTBA Y HaXOXJICHUE B IIPUPOLE. DOTOCUHTES.

OnTtnueckas H30MCpH. KOJ’IB‘-IaTO-I_[eHHaH TAYTOMCpHA Ha TIIPHUMEPC MOJICKYJIBI

[JIFOKO3bI, IPOSKIIMU Xeyopca, d, B -aHOMCPHbI I''TIOKO3bI.

XVMMHYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C yYACTUEM CIIUPTOBBIX U aJIbJAETUIHOU
rpyIMIl, CIUPTOBOE U MOJIOYHOKHCIIOE Opokenue. [I[pumeHenne riaoko3sl, e€ 3HaueHne
B )KM3HEIEATEIbHOCTU OPraHu3Ma.

Hucaxapuapl: caxapo3a, MajlbTo3a U JjlakTo3a. BoccraHaBiuBaromue |
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HEBOCCTAHABIMBAIOIIME Jucaxapuipl. ['uaponu3 nucaxapunoB. HaxoxaeHues
IPUPO/JIE U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmajl, TJIMKOT€H W Leuirono3a. CTpoeHne MaKpOMOJIEKYI
KpaxMalia, TJIMKOT€Ha U LEUTI0I03bl. DU3nueckue CBOMCTBA KpaxMalia U LEJTI0JIO3bI.
XUMHYECKHE CBOWCTBA Kpaxmaja: THUJIPOJIU3, KAYECTBECHHAs PEaKUUs C HOJOM.
XVMMHUYECKHE CBOMCTBA IEIUTIONO3bI: TUIPOIU3, MOJyYeHUE S(PUPOB LEIUTIOIO03HI.
[TonsiTue 00 UCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, all€TATHBIN MIENK).

ODKCNEPUMEHTAIbHBIE METOJbl HW3YyYE€HUS BEHIECTB M HUX IPEBpPAIICHUN:
pPacTBOPUMOCTh PA3JIMYHBIX CHUPTOB B BOJE, B3aUMOJICHUCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHME  JTWIOBOIO  CHOUpPTa B AaipJIerW] Ha  pPAacCKaIEHHOM  MEIHOMN
IIPOBOJIOKE;0OKUCIICHUE  JTUJIOBOTO  CIHMpPTAa JUXPOMATOM  Kajgusi  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB); KAYECTBEHHBIC pPEAKIMM Ha albACTUIBl (C
ruapokcuom auammuHcepeopa(l) u runpoxcuaom menu(ll)); peaxius riunepuHa c
ruapokcunom wMeau(ll); xumuyeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI;
B3aMMOJICUCTBHE pacTBOpa TIOKo3bl ¢ ruapokcuaom Mmeau(ll); B3aumomeicTBue
KpaxMajia ¢ HMOAOM; PEIICHUE AKCHEPUMEHTAJbHBIX 3a1ay 1o temaM «Cnuptsl U

denonb. «KapOoHOBBIEKUCIOTHI. ClI0KHBIE (DUPBD.

A30TcoAep:Kale OPraHnyecKre coeJTMHeHUs

AMHUHBI — OpraHMYecKHe TMPOM3BOJHBIE aMMmuaka. Kiaccudukaruss amMuHOB:
anudaTUuecKrue U apoMaTUYeCKue; IePBUYHbIC, BTOPUYHBIE U TpeTudHbIe. CTpoeHue
MOJIEKyJ, oOmias ¢opmysia, HW30MEpHsi, HOMEHKJIaTypa U (PU3MUYECKUE CBOMCTBA.
X¥UMHUECKOE  CBOWCTBa  anmu(aTHUecKMX  aMHHOB:  OCHOBHBIE  CBOWMCTBA,
AJKWJIMPOBAHUE, B3AMMOJECHCTBUE MTEPBUYHBIX AMUHOB C a30TUCTOM KuUCI0TOU. Con
AJKWIAaMMOHMSL.

AHWIMH — TPEICTaBUTEIb AMHUHOB apoMaTH4yecKoro psana. CTpoeHWe aHWIMHA.
B3anMHoe BiusiHHE TPy aTOMOB B MOJIeKyJie aHuIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peaKIIMy HA AHUJIUH.

CriocoOsl IMOJIYUCHHA U IPUMCHCHHC aJ'II/I(baTI/I‘IeCKI/IX AMHHOB. HOHY‘IGHI/IC AdHUJIMHA
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H3 HI/ITpO6eH30JIa.
AMMHOKHCJIOTBHI. HOMGHKHaTypa H H30MCpHus. OTI[GJ'IBHI)IG NpeaCTaBUTCINn O-

AMHMHOKMCJIOT. TIJIMIIUH, aJIaHWH, (beHI/IJ'IaJIaHI/IH, CCPHH, TJIYTAMHWHOBAsA KHCJIOTA,

JIU3HUH, DTHCTCHH. OnTtuueckas H30MCpHI  aMHHOKHCJIOT! D-u L-aMHHOKHCJIOTHL.

dusnueckre CBONMCTBA aAMHUHOKHUCIIOT. XHUMHUUYECKHE CBOWCTBA AMHHOKHCIIOT KakK
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUN, peaKIusl MOJUKOHICHC CAIluU, 00pa3oBaHue
NEeNTUAHON CBsI3U. buonorndeckoe 3Ha4yeHHE aMUHOKHUCIOT. CHHTE3 W THAPOJIU3

IIECIITUAOB.

benku xak npupoansie nonumepsl. IlepBudnas, BTOpuyHas M TPETUYHAS CTPYKTypa
O0enkoB. XMMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, ACHATYpallUs, KaueCTBEHHBIE
peaxkiuu Ha OEJIKH.

IlonsaTue 00 aA30TCOACPKAIITNX TCTCPOIUKINICCKHUX COCIHMHCHUAX.

HI/IDI/IMI/II[I/IHOBBIG N ITIYPHMHOBBIC OCHOBAHMA. HVKJIGI/IHOBBIG KHMCJIOTBI. COCTAaB,

CTPOCHUEC U OuoJiornyecKas POJIb.

ODKCHEPUMEHTAIbHbBIE METOAbl HM3YYEHHS BEIIECTB W HUX MNPEBPaALICHUI:
pacTBOopeHHe OCJIKOB B BOJIC; JAcHATypalus OCJIKOB INPHU HArpeBaHUM, IIBETHBIC
peakiuu Ha OeJIKU; PelIeHUEe dKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMaM
«A3oTcoaepKale OpraHUYeCKHe COCIUHEHUs» U «Pacno3HaBaHue OpraHUYECKUX
COCJTMHECHUI.

BbicokomoJieKyIsIpHBIE COeTUHEHUS

OCHOBHBIC MOHSITUSI XWUMHHU BBICOKOMOJIEKYJISIDHBIX COEIWHEHUW: MOHOMEDP,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb ITOJIMMEPHU3ALNU, CPEIHSAA MOJEKYJIApHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAUHEHUW —

NOoJIMMCpHU3ald ¢ IIOJUMKOHACHCAIIUA. HDGI[CT&BJI@HI/IC O CTCPCOPCTYVIAPHOCTHN

H&I[MOJICKVH?IDHOI;'I CTPYKTYPEC ITOJHMMEPOB, 3aBUCHUMOCTD CBOMCTB IHOJINMMEPOB OT HMX

MOJICKYJIAPHOTO M HAAMOJICKYIAPHOTO CTPOCHMA.

[Tonumepuble  Mmatepuasbl.  Ilmactmacesl  (HOMMATUIIEH,  MOJUIPOIUJIEH,

IMOJIMBUHUIIXJIOPU I, IMOJINCTHUPOIJI, MOJUMCTHUIIMETAKPHUJIAT, HOHI/IKap6OHaTBI,
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nojaudTUIeHTepedTanar). Y Tuausanus u nepepadoTka IacTHKa.

DnacToMepbl: HaTypajbHBIH KayyyK, CUHTETHUECKHE Kaydyku (OyTaJaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, IWIEIK), HWCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIaBCaH).

HOJ’II/IMGDBI CIICHMAJIbHOI'O HA3HAYCHMUA (TCd)J'IOH, KEBJIAP, DJICKTPOIIPOBOAAIINC

ITOJIMMCPBHEIL, 6I/IODa3ﬂaraeMI>IC HOJII/IMGDBI).

OKCHEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3uaMu NPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC,
Kay4yKOB; pEIIEHHE DKCIIEPUMEHTAJIBHBIX 3a1a4 1o TeMe «Pacro3HaBaHue miacTMace
Y BOJIOKOHY.

PacuéTHble 3agaun

Haxoxnenne MonekyJIsipHOi (hOpMyJibl OPraHMYECKOro COEIMHEHHS TI0 MAaCCOBBIM
J0JISIM AJIEMEHTOB, BXOSIIUX B €0 COCTAaB; HAXOXKJIEHUE MOJIEKYJISIPHOU (OpMYJIbI
OpraHUYeCcKOro COeAMHEHUS M0 Macce (00bEMY) MPOYKTOB CTOPAHMS; 10 KOJIUYECTBY
BemiecTBa (macce, 00BEMY) NPOAYKTOB pEaKUMU W/MIM HUCXOIHBIX BELIECTB,;
YCTaHOBJICHUE CTPYKTYpHOM (HhOpMYJIbl OPraHMYECKOro BEIeCTBA Ha OCHOBE €ro
XUMUYECKUX CBONCTB WJIM CHOCOOOB TOJYYEHHS; ONpENeJeHUEe JOJM BbIXOJa
IIPOAYKTA PEAKLIMU OT TEOPETUYECKU BO3ZMOKHOIO.

MeknpeaMeTHbIE CBS3H

Peanuzanuss MeXNpeAMETHBIX CBA3CH NPU HU3YYECHUM OPraHUYECKOM XUMHUU
B 10 kjacce ocymiecTBIs€TCS 4Yepe3 MCIOIb30BaHHE Kak OOIIMX eCTECTBEHHO-
HAy4HBIX MTOHATHUM, TAK U IOHATUMN, TPUHATHIX B OTACIIBHBIX TPEAMETAX ECTECTBEHHO-
HAay4HOTO LIUKJIA.

OO1iue ecTecTBEHHO-HAay4YHbIE MOHSTHS: SBJIEHUE, HAy4dHbIM (HaKkT, TUIIOTE3a,
TEOpus, 3aKOH, aHajlu3, CHUHTE3, Kilaccupukauus, HaOIIOAEHUE, W3MEPEHUE,
JKCIIEPUMEHT, MOJEJIb, MOJIEIUPOBAHMUE.

®u3uka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTETUYECKUI
52



YpOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, (HU3UYCCKUE
BCJIMYMHBI, CAMHUITBI U3MEPEHHUSI, CKOPOCTh, SHEPIHS, Macca.

buonorusa:  kimerka, opraHu3M, OKOCHUCTeMa, Ouocdepa, MeTadOIH3M,
HACJICICTBCHHOCTh, aBTOTPO(HBIM M TeTEPOTPO(HBIA THIT THUTAaHUSA, OpOKEHUE,
dboTOCHHTE3, TbIXaHNE, OCITKH, YTIECBOIBI, KUPHI, HYKIICMHOBBIE KUCIOTHI, ()EPMEHTHI.

FGOI‘pa(I)I/IH: ITOJIC3HBIC NCKOIIACMBIC, TOIIIIMBO.

TexHonorus: IMUIOCBBIC IIPOAYKTBI, OCHOBBI PAIIHMOHAJIBHOI'O ITMTAHHWA, MOIOIIUC

cpeacrBa, MaTcpuraibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KITACC «OBIIAA U HEOPT'TAHUYECKAS XUMMUS»
BA30BbIl YPOBEHb
Teoperuyeckue OCHOBbI XUMUHU

XUMHUECKHUH d7eMeHT. AToM. Sapo aToma, M30TOMbI. DJIEKTPOHHAST 00OJOUKA.
DHEPreTHYeCKUe YPOBHHU, MOAYPOBHH. ATOMHBIC OpOMTamH, S-, P-, d-371€MEHTHI
OcobeHHOCTH paclpe/iefieHUus] JIEKTPOHOB IO OpOUTaIsIM B aToMax AJIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(MUTYpaIIUsS aTOMOB.

ITepuonnyeckuit 3akoH u Ileprnonanueckas cucrema XuMHIeCKUX dieMeHToB [I. M.
MengeneeBa. CBA3b NEpUOAMYECKOTO 3akoHa U llepmogmueckodl  cHCTEMBI
xuMmudeckux anemeHtoB /. M. MeHnpeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB M0 IPyNaM U nepuojiaMm. 3HaueHUe
MEPUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrtpoeHue BemiecTBa. XUMUYECKasi CBA3b. BUIbI XUMHUECKOHN CBsI3U (KOBaJCHTHAs
HETOJISIpHAsT W TIOJIIpHAs, WOHHAs, MeTaJimdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAQJICHTHON XUMUYECKOH CBsI31 (0OOMEHHBIN M JOHOPHO-aKIIENTOPHBIN ). Bomopoanas
CBsI3b. BaneHTHOCTb. ONEKTpOOTpULATENBHOCTh. CTeneHb OKucieHus. HOHBL:
KaTUOHBI U AHUOHBI.

BemecTtBa MOJEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSTHCTBA
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COCTaBa BCHICCTBA. Tumsl KPpUCTATIIINICCKHUX pCHIéTOK. 3aBUCHUMOCTh CBOMCTBA
BCHICCTB OT THUIIA KpHCTaHJIPI‘IeCKOP'I peHIéTKI/I.
Ilonstue o AUCIICPCHBIX CHCTCMaAX. HctuHHble U KOJJIONAHBIC PAaCTBOPBHI.

MaccoBas A0JI1 BEIICCTBA B PaCTBOPC.

Krnaccudukanus Heoprannyeckux coeanHeHuid. HoMeHknaTypa HeOpraHWYeCKUX
BELIECTB. ['eHeTHueckas CBA3b HEOPraHWYECKUX BEUIECTB, NPHHAMISKAIINX K
Pa3JIMYHBIM KJIaCCaM.

Xumnyeckas peakuusi. Kiaccupukanus XuMu4ecKuX peakiiiii B HEOpraHMuecKo U
OpraHUYeCKOM XMMHH. 3aKOH COXPAaHEHMsI MACChl BELIECTB; 3aKOH COXPAaHEHHUs U
IIPEBPAILECHUS JHEPTUH NPA XUMHUECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3inyHbIX (akTopoB. OOpaTtuMble
peakunu. XuMu4yeckoe paBHOBecHe. DakTopbl, BIUSIOMIME HAa COCTOSHUE
xumMuueckoro paBHoBecus. [Ipunnnn Jle [latense.

Onektponutuyeckass auccounanus. CunbHble W ciadble 3nekTponutbl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCJAsg, HEWTpalibHas, Mieno4yHas. lloHATHE O

BOAOPOJHOM ITIOKA3aTcJIC (DH) pacTtBopa. Peaknmu HMOHHOTO oOMeHa. FI/IQ[ZOHI/IS

HCOPraHMYCCKHNX M OPIraHMYCCKHMX BCIIICCTB.

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€aKuum. [lousTue 06 JJICKTPOJIN3CPACIIIIABOB

1 pacTBOPOB coyier. [ [puMeneHne dIeKkTpon3a.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUsI BEIIECTB M UX MPEBpalCHUN:
neMoHctpanus Tabsui «llepuonuueckas cuctemMa XuMHUueckux siemeHtoB J[.U.
MenneneeBay; HM3y4eHHE MOJEICH KPUCTALTMYECKUX PEMIETOK; HAOII0JeHuEe |
OTMMCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUE MEepoKCUaa
BOJIOPOJIa B NMPUCYTCTBUM KaTalIM3aTOPA, OINPEIEIIEHUE CPEIIbl PACTBOPOB BEIIECTB C
MTOMOIIbI0 YHUBEPCAIBHOTO HHAMKATOPA, PEAKIIMM MOHHOTO OOMEHA); MPOBEIACHHE
pakTHUeCcKOl paboThl «BiusHue paziuuHbIXx (AKTOPOB HAa CKOPOCTh XUMHYECKOMN

peaKIumy.
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PacuérHble 3a1aun
Pacuétel mo ypaBHEHUSAM XUMHUYECKHX PEAKIIUM, B TOM YHUCIIE TEPMOXUMHYECCKUE

paC‘IéTBI, paC‘IéTBI C HUCITIOJIB30BaAHUCM IIOHATHA «MAaCCOBas JOJIA BCIICCTBA».

Heoprannueckasi xumust

Hewmeramnsl. Ilonoxxenne HemeramnoB B llepuoandeckod cucTeMe XHMHYECKHX
sanemeHToB J.M. MeHnneneeBa u 0COOEHHOCTH CTpoeHUsi aTromMoB. Dusznyeckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONHUS HEMETA/UIOB (HA MPUMEPE KHUCIOPOJa, CEpHI,
dbocdopa u yrieposa).

XYWMHUUYECKHE CBOMCTBA BaXHEHIIMX HEMETAIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yriepoaa v KpeMHHUsI) U UX COCTUHEHUHN (OKCHUIOB, KUCIOPOICOAEPKAIITIX
KHCJIOT, BOJOPOIHBIX COETUHEHUI).

[IprMeHeHNE Ba)KHENIIIMX HEMETAIVIOB U UX COEMHEHUM.

Meramnel. Ilonoxkenne MeramioB B Ileproanyeckol CHCTEME XUMHYECKUX
sanementoB JI. M. MenneneeBa. OCOOCHHOCTU CTPOCHUS DBJIEKTPOHHBIX 000JOYEK
atomMoB MetauioB. OOmue ¢uiznueckue cBoicTBa MeTaioB. CriaBbl METAIIOB.
DIIEKTPOXUMHYECKUN PSJ HAIIPSYKEHUN METAJIIOB.

XHWMHUYECKHE CBOMCTBA BAKHCHUIIIMX METAUIOB (HATPUM, KU, KaJIbIIM, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

OO6mme criocoObl monydeHuss MeTtawioB. Mertamnyprus. Kopposus meranios.

Crioco0bl 3aIUThL OT KOppo3uu. [IpumMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCIepUMEHTaIbHBIE METOJIbl W3YyUYEHHS! BEIIECTB M UX MPEBpAllCHUN: U3yUYEHUE
KoJUleKiMu  «MeTauibl W CIUIaBbl»,  00pa3loB  HEMETAUIOB;  pelIeHue
OKCIICPUMEHTAJIHBIX 3a7a4; HaOJIOJCHHUE W OINHCaHWe JEMOHCTPAIIMOHHBIX M
Ja00pATOPHBIX ONBITOB (B3aUMOJICHCTBUE THUAPOKCHIA ATIOMUHUS C PaCTBOPAMHU
KHUCJIOT U IIeJI04YeH, KaYeCTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJJIOB).

PacuéTHble 3a1a4n
Pacuétel maccel BemiecTBa WiIM 00bEMa Ta30B 110 H3BECTHOMY KOJIUYECTBY

BEIIECTBA, Macce WK 00bEMY OHOTO U3 YUAaCTBYIOIIMX B PEAKI[MH BEILIECTB; PaCUETHI
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Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOJAYKTOB PEAKIIMH, €CJIU OJTHO U3

BCHICCTB UMCCT ITPUMCCH.

Xumus 1 ’KU3Hb

Ponp xuMum B 0OECHEYEHUH HSKOJOTMYECKOW, HHEPreTUYECKOM U MHUIIeBOU
0e30macHOCTH, pa3BUTUM MeIUIMHBL. [loHATHE O Hay4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIMIAX MPOMBIILICHHOTO MOJTYYEHUS
BA)KHEUILINX BELIECTB.

UenoBek B MHUpE BEMIECTB M MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPUAJIBI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepamMuKa, MaTepuaibl s
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUUYECKHUE U MUHEPAJIbHBIC YA00PEHUS.

XuMHST W 300pOBbE YEJIOBEKA: TMPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpenaparoB; MpaBuiia OE30MacHOTO WCIIOJIb30BAaHUS MPEMapaToB ObITOBOW XUMHH B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSA3H

Peanuzanus MeXnpeaMeTHBIX CBA3€H MPU M3YYEHUHU OOIIed U HEOPraHMYeCKOu
xuMud B 11 Kacce oCylIecTBISETCS Yepe3 UCTI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX NOHATHM, TaK WU IOHSITUW, ABISIOIIMXCA CUCTEMHBIMHU ISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O I[UKJIA.

OO61ue ecTeCTBEHHO-HAayYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpUSI,
aHaIM3, CHUHTE3, KIacCHU(PUKAIUS, TEPUOIUYHOCTh, HAONIOJACHHUE, DKCIICPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, SBJIICHHUE.

®du3uKa: MaTepusi, SHEPTrus, Macca, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOTI,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPIeTHYECKUN YpPOBEHb, BEIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3NUECKUE BEIUYMHBI U €IUHULIBI UXU3MEPECHUS,
CKOpPOCTb.

buonorus: kinerka, opraHu3M, 3KocucTemMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.
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['eorpadusi: MuHEpabl, TOPHBIC IOPOJBI, TOJE3HBIE HCKOMAeMble, TOIUIMBO,

pecypchl.
TexHonorus: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUTYypTusi, MPOU3BOACTBO

CTPOUTCIIBHBIX MAaTCPHUAJIOB, CEIIbCKOXO03SMCTBEHHOC MMpOU3BOACTBO, IIHIINCBAA
IMPOMBIIIJICHHOCTD, (bapMaHeBTI/I‘IeCKa}I IMPOMBIIIJIICHHOCTD, IIPOU3BOACTBO
KOCMCTHYCCKUX  IIPCIIApaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHUaAJIOB,

QJICKTPOHHAsS NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.

11 KUIIACC «OBIIASA I HEOPTAHUYECKASA XUMMU S

YIJIYBJIEHHBIA YPOBEHD

Teopeanecmle OCHOBBI XMMHH
Atom. CocTaB aTOMHBIX Aacp. XHUMMYECKUM dJIEMEHT. MI30TOMEI.

KopnnyckyaapHO-BOJIHOBOM  JVaJIW3M, JBOWUCTBEHHAS IIPUPOJIA  DJIEKTPOHA.

CtpoeHue H3JIEKTPOHHBIX O000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPTETHUYCCKHC

YPOBHHM U ITOYyPOBHU. ATOMHBIE opOuTanu. Knaccudukanus XMMHYECKHX 2JIEMEHTOB
(s-,p-,d-,f-amemenTsl). Pactipenenenue 31eKTPOHOB 110 aTOMHBIM OPOUTAJISIM; IPUHITHUIT

MUHUMYyMa SHePruu, npuHiwmn [laynu, npaBuiio XyHaa. IJIeKTPOHHBIC KOHPUTYpaAITUU

aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPUOJOBB OCHOBHOM M BO30YKIEHHOM
COCTOSIHUM, JIEKTPOHHbIE KOH(PUTYpaLlUH HOHOB.

IonsTue 00 DHCEPrun HOHU3AlllHU, JHCPIrumn CpoJCTBA K 3JICKTPOHY.

DIIEKTPOOTPULIATEILHOCTb.

[lepuonnueckuii 3akoH u llepuoguyueckass cucTeMa XHUMHUYECKHUX JJIEMEHTOB
J. U. MenneneeBa. CBs3zp mepuoguyeckoro 3akoHa u Ilepmoamyeckoil cUCTEMBbI
XUMHUYECKUX AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XMMHUYECKUX DJIIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIIOMKHBIX
BEIIECTB MO TIpynnaM M MepuojaM. 3HauyeHWEe nepuoauueckoro 3akona J[. .
Meneneena.

XuMuueckass CBS3b. BuHabl XMMHUYECKOW CBS3U. KOBAJICGHTHas, HWOHHAs,
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MeTaJIndeckas. MexaHu3Mbl 06p330BaHI/IH KOBAJICHTHOM CBSI3HM: OOMCHHBIIN

Y JOHOPHO-AKIENTOPHBIA. DHEprusi U JjuHa CcBs3U. [loysipHOCTH, HAMPaBIEHHOCTH
Y HacChIIIAEMOCTh KOBAJIEHTHOW cBs3U. KpaTHeie cBsi3u. BopopoaHas CBs3b.
MexXMONEKYIIAPHBIE B3aUMOICHCTBHS.

BaneHTHOCT M BaJE€HTHBIE BO3MOXXHOCTH aTOMOB. FI/I6DI/II[I/133HI/IH ATOMHBIX

opbutaneil. CBA3b JJIEKTPOHHON CTPYKTYpbl MOJIEKYJI C HUX TE€OMETPHYECKUM
CTpOEHHEM (Ha IPUMEPE COEAMHEHHI 3JIEMEHTOB BTOPOIO MEPHOJIA).
[IpeacraBineHre O KOMIUIEKCHBIX COeIMHEHHsIX. COCTaB KOMIUIEKCHOTO HOHA:

KOMHJ’I@KCOO6pa3OBaTCJ'IB, auragapl. KoopamHanumoHHoe ywMcjio.  HomeHkmarypa

KOMIUIEKCHBIX COEOWHEHHUHN. 3HAYEHWE KOMIUIEKCHEBIX coeauHeHni. [loHaTHeo

KOOPJMHALIMOHHON XMMHUHM.

BemectBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. TUIBIKPUCTAIIIMYECKUX

pemeETOoK (CTPYKTYp) M CBOMCTBA BEIIECTB.

[Tonsitne o gucnepcHbx cucrtemax. KMcTtuHHbIE pacTBOphl. IIpeacraBieHueo

KOJIJTIOMJHBIX PAaCTBOPAX. CriocoOsbI BBIPAXXCHHUA KOHLICHTPAIUU PAaCTBOPOB: MaCCOBasd

JOJsl  BEILIECTBA B pacTBOpe, MOJSIpHAs  KOHLEHTpauus.  HaceluieHHble u
HEHACBIIIEHHBIE PACTBOPbL, PACTBOPUMOCTh. KprcTamioruaparsl.

Knaccudukanuss m HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. TpUBHAIbHBIC
Ha3BaHUA OTJECIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanys XuMuaeckux peakiiuii B HEOPraHMIeCKOW M OpraHUYeCKON XUMUH.
3aKOH COXPAHEHHUSI MACCHI BEILIECTB; 3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUH TIPU
XUMUYECKUX  peakiusax.  TemmoBble  3PdEeKThl  XUMUYECKUX  PEaAKIUH.
TepMoXUMUYECKHE YpABHEHHUS.

CKopoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3Ju4HBIX (HaKTOPOB.
['omoreHHbI€ U reTEPOreHHbIE peakuu. Kartanus u kataau3aTopsl.

OOpatumple u HeoOpaTUMBbIE peakluu. XUMHUYECKOe paBHOBecue. KoHCTaHTa

XUMHYCECKOI'O pPaBHOBECHS. q)aKTOPBI, BIIMAIOIMINEC Ha IOJIOKCHUE XHMHYCCKOI'O

PaBHOBECH:A: TCMIICpATypa, AABJICHUC W KOHLCHTpAIMKM BCIICCTB, Y4aCTBYIOIIHUX
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B peakuuu. [Tpuanun Jle [larense.

SHCKTPOJII/ITHIIEECKSJI AJucconuanmsi. CunbHBIC U cla0bIe JJICKTPOJIUTHI. CreneHb

JUuCCconuranmu. HMoHHOE IIpOU3BEICHUE BOJBI. Cpezla BOJHBIX PpAaCTBOPOB: KHUCJIOTHA,

HeWTpanbHas, menoyHas. Bonopoansiii mokasarens (pH) pactBopa. ['maponus cosneid.
Peakiiuu monHoro ooMeHa.

OKUCAUTENBLHO-BOCCTAHOBUTENbHBIE peakunn. CreneHb OKHUCIeHUS. OKUCIUTED
W BOCCTAHOBHUTENb. [Ipolecchl OKHCIEHHWS W BOCCTAHOBJIEHHS. BaxHeimue
OKHCJIUTENA M BOCCTAHOBUTETH. MeToa dJIEKTPOHHOTO OanaHca. DJEKTPOJIHU3
pPacTBOPOB U PacIJIaBOB BEIIECTB.

DKCIepUMEHTaIbHBIE METO/IbI M3YUEHHUS BEIIECTB U UX MPEBPAIICHUI: pa3I0KEHHUE
NEpPOKCHJIa BOJOPOJa B IMPUCYTCTBUM KaTaln3aToOpa; MOJEIU KPUCTAITIMYECKHUX
PEIETOK; MPOBE/ICHUE PEAKIIUA HOHHOTO OOMEHA; ONpeIeNIEHUE CPelbl paCTBOPOB C
MOMOIIBI0O WHJUKATOPOB;, W3yUYCHHE BIIUSIHUS PA3IUYHBIX (DAaKTOPOB HA CKOPOCTH
XUMHYECKOUN peaklnK U MOJIOKEHNE XUMHUUECKOTOPaBHOBECHS.

Heopranunyeckasi xumust

[Tomoxenne HemetaiuioB B Ileproanveckor CUCTEME XMUMHUUYECKHUX 3JIEMEHTOB /JI.
N. MenneneeBa M OCOOEGHHOCTH CTPOEHUS HMX aToMOB. (DuU3MYECKHE CBONCTBa
HEMETaJUIOB. AJIIOTPOIIMS HEMETAUIOB (Ha TpUMepe Kuciopopa, cepbl, Gocdopau
yTJIEpOJIa).

Bomopon. ITlonmyuenwme, pusnueckue U XUMUYECKHE CBOMCTBA: PEaKLUNC
METAJJIaMH U HEMEeTaJlJIaMU, BOCCTAaHOBHUTENIbHbIE CBOMCTBA. I'uapuapl. ToNauBHbBIC
DJIEMEHTBL.

lanorenbl. HaxoxneHue B TpuUpojE, CIOCOOBI TMOJydeHUs, (puznueckue u
XAMUYECKHE CBOMCTBA. [ ajmoreHoBoAoponbl. BaxHeWIIne KUCIOPOACOAEpKaIIe
COeIMHEHHUs TajoreHoB. JlabopaTopHble M MPOMBINIIICHHBIE CHOCOOBI TOJYYEHUS
ranoreHoB. [I[puMeHeHne ranoreHoB U UX COEUHEHHUI.

Kucnopon, o30n. JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI  MOJTYYEHUS

kuciopona. DU3NUYECKHME U XUMUYECKHE CBOMCTBAa W MPUMEHEHUE KHUCIOpPOJa
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1 030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxaeHnue B nmpupojie, CiocoObl MOTy4YeHUs, GU3NUECKUE U XUMUYECKUE
cBoiictBa. CepoBonopo, cynbbuasl. Okcuna cepri(1V), okcun cepri(VI). Cepaucrasu
cepHasi KUCIOThl U uX coih. OCOOEHHOCTH CBOMCTB CEepHOU KUCIOTHI. [IpumeHeHue
CEphI U €€ COCTMHEHHU.

Azot. HaxoxaeHue B npupojie, crocoObl MoayueHus, GU3n4eckue U XUuMHIECKHUe
cBoicTBa. AMMHaK, HUTPUAbL. OKCHIBI a30Ta. A30THUCTast U a30THAsI KUCJIOTHI U UX
coii. OCOOEHHOCTHM CBOWCTB a30THOM KHUCIOTHL. [IpuMeHeHue a3zota U €ro
COEIMHEHMI. A30THBIE y10OpEHUSI.

®ochop. HaxoxaeHue B mnpupoge, CHOCOObI TMOMy4YeHHUs, (U3UUECKUE U
xumuueckue ceorictBa. ®ochuast u hochun. Oxcunst hochopa, pochopHas kuciora

u e¢ comu. MeradbochopHas u nupodocdopHas KHCIOTHEI, dochopucras u

dbochopHoBatucrasg kucnoThl. [Ipumenenne dpocdopa u ero coenuHeruit. PocPopHeie

yI0OpeHus.

VYriepona, HaxoxaeHHE B Ipupoje. AJUIOTpornHble Moaudukaruu. duzndeckue
U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Okcun
yraepoaa(ll), okcun yraepona(IV), yronpHas kucinora u €€ coiiu. AKTUBUPOBAHHBIN

yroib, aacopoums. DysiepeHsl, rpadeH, yriepojHble HaHOTpyOku. [Ipumenenue

IPOCTHIX BEIIECTB, 00PAa30BAHHBIX YIJIEPOAOM, U €r0 COETMHEHUM.

Kpemunii. Haxoxpaenwe B mpupoje, cHoocoObl MOMydeHHUs, (U3HUECKHE U
xumuyeckue cBorctBa. Oxcupa kpemuHusi(IV), kpeMHueBas KHUCIIOTa, CHIJIMKATHI.
[IprmeHeHne KpeMHUS U ero coeanHeHni. CTeKIO0, ero MnojJy4eHue, BUIbl CTEKIIA.

[Tomoxenne meramnoB B llepruoanveckoil CHCTEME XUMHYECKHX 3JIEMEHTOB.
Oco06eHHOCTH CTPOCHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB METAILIOB.

PacnpocTpaHeHHEe XMMHYECKUX DJIEMEHTOB-METAJIIOB B 3¢MHOM KOpE.

Obmue (¢usnueckue CcBOWCTBA MeTawioB. [IpuMeHeHHME MeETaioB B OBITY

1 TexHuke. CriaBbl METAJIJIOB.

DNEKTPOXUMHUECKUN Pl HampsKeHU meTauioB. O0mume crnocoObl MOJTydeHus
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METAJJIOB: TUIPOMETAILUIYPIHs, MUPOMETAIUTYpPrusi, 3JeKTpoMeTaiutyprus. [lonarue
0 Koppo3uu MeTauioB. CriocoObl 3alUThl OT KOPPO3HUHU.

Obmass xapakrtepuctuka wmetamoB |A-rpynmer  [lepuognueckoit  cucTeMBI
XUMHUYECKUX 3JIeMeHTOB. Hatpuil u kanumii: noinydeHue, pU3ndecKue U XMMUYECKHE
CBONCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mias xapakrepuctuka wmetawioB |lIA-rpynmer  Ileprogudyeckoit  cUCTEMBI
XUMHYECKUX IJIEMEHTOB. Maruuii U KaJlblIMi: MOoTy4eHue, (PU3ndeckue 1 XuMHUIECKUe
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEHIECTB W UX COeAuHEHUH. JKECTKOCTH BOJBI
U CTIOCOOBI €€ yCTpaHEHHS.

AMIOMHUHMIA: TIONy4YeHUE, (PU3NYECKUE W XUMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTOTO  BEIIECTBA U €ro  coeAuHeHU. AmQOTepHbIE CBOWCTBA OKCHJIA
U TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.

O611as xapakTepucTrKa MeTauioB mooounbix noarpyti (b-rpymm)Ilepuoanaeckoit
CUCTEMBI XUMHUYECKUX JIIEMEHTOB.

®uU3MYECKUE M XMMHUYECKHE CBOWCTBAa XpoMa MU ero coeauHeHui. OKcuiabl
u ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl U auxpomaThl, HX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyUueHne u npuMeHeHne Xpoma.

du3nyecKkne 1 XMMHYECKHE CBOMCTBA MapraHiia U ero CoeauHeHuil. Baxxnenume
coequnenus wmapranna(ll), wmapranna(IV), wmapranna(VI) wu wmapranma(VII).
[lepmaHranar kayims, €ero OKACIUTEIbHBIE CBOMCTBA.

Pu3nyeckue W XUMUYECKHE CBOMCTBA JKejle3a M €ro coeanHeHuil. OKCHIBI,
ruapokcusl v conu skene3a(ll) u xenesa(Ill). [lonyueHune u npuMeHeHUE Keje3au
€ro CIUIaBOB.

DOU3NYECKUE U XMMHUYECKHE CBOWCTBA Meau U e€ coeauHeHui. llomyuenue
Y IPUMEHEHUE MEIIU U €€ COCINHECHUM.

[uuk: momyueHue, GU3NYECKUe U XUMHUECKHUE CBOMCTBA. AM(pOTEpHBIE CBOIICTBA
OKCHJIa Y TUAPOKCHJA LHWHKA, THUAPOKCOKOMIUIEKCHI LHMHKA. [IpuMeHeHue UMHKau

€r0 COeIMHEHU.
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OKCIEpUMEHTAJIBHBIE METOJbl U3YYCHHS BEILIECTB U UX NPEBPALICHUI: U3yYCHHE
o0pa3loB HEMETAJJIOB; TOpeHue cepbl, (ocdopa, xkene3a, MarHus B KUCIOPOJE;
U3y4EeHHE KOJUIeKIMA «MeTramipl ¥ CIUIaBbl»; B3aUMOJCHCTBUE  IEJIIOYHBIXH
[IEJIOYHO3EMENIBHBIX ~ METAIOB  C¢  BOJOM  (BO3MOXHO  MCHOJIb30BaHHUE
BHJIEOMATEPHAIIOB); B3aWMOJCHCTBHE LIMHKA U JKelie3a C pacTBOpaMU KHCIIOTH
I1eJI0YEH; KaUeCTBEHHBIE PEAKLIMN HAa HEOPTaHWYECKHE aHWOHBI, KATHOH BOJOPOJA U
KaTUOHBI ~ METAJUIOB;  B3aUMOJCHCTBUE  TMIAPOKCHUIOB AJIIOMMHUSA U LIMHKAC
pPacTBOpaMM KHUCJIOT M IIEJIOYEH; PEHIEHNE SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TEMaM
«l"anorens», «Cepa umeé€ coenuHeHUs», «A30T U pochop M UX COCAUHEHUS»,
«Mertanisl IJ1aBHBIX TOATPYHID», « MeTaisl TOOOYHBIX HOATPYIIID).

XHUMHUA U KU3Hb

Pounp xumuu B 00ecriedeHnH yCTOMYMBOIO Pa3BUTHUS YETIOBEUECTRA.

IToHATHE O HAYYHBIX METOAAX MO3HAHUS U METOJO0JOTUM HAYYHOI'O UCCIIEIOBAHUS.

Hayynble nprHIMIBI OpraHu3ald XUMUYECKOTO MPOU3BOACTBA. [IpoMbIIeHHBIE
CHOCOOBI MOJIy4eHUs BaXKHEMIMX BellecTB (Ha MpUMepe NMPOM3BOJCTBA aMMHAaKa,
CEpPHOM KHCIIOThI, MeTaHoja). [IpoMbllieHHbIE CIOCOObI MOMYYEHUS METAJJIOBU
CIUIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYXKAIOWIEW Cpenbl W €ro MOCIEICTBUSL.

HDO6J'I€M3 HGDCD&6OTKI/I OTXO0J0B H 1T0OO0YHBIX NpoAYKTOB. Ponb  XuMuuB

00ecrieYeHUHN YHEPTeTUIECKOM O€301TacHOCTH. [IpUHITUTIBI «3eAEHON XUMUNY.

XuMUs ¥ 310pOBbE YeI0BEKa. JIekapcTBeHHbIe cpeacTra. [IpaBuiia ucnonp3oBanus
JIEKapCTBEHHBIX TIpenapaToB. Poyib XUMUU B Pa3BUTUU MEIUIIMHBI.

XvMHSI TIMIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBku. Pons  xuMuus
oOecrieueHn TUIIEBOM 0€3011aCHOCTH.

Kocmernueckne wu mapdromepnbie cpenctBa. beitoBas xumus. [lpaBuna
0€30I1acHOr0 UCTO0JIb30BAHUS MPENapaToB OBITOBOM XMMHUHU B MIOBCEAHEBHON KU3HHU.

XuMHUS B CTPOUTETHLCTBE: BAKHEUIITNE CTPOUTEIbHBIC MaTepUalibl (IIEMEHT, OETOH).

XuMHUSl B CeIIbCKOM x03siicTBe. OpraHnyeckiue 1 MUHEpaibHbIe YA0OpEHUSI.

COBpCMGHHBIC KOHCTPYKOMOHHBIC MaTCpualibl, KpaCKu, CTCKIIO, KEpaMHUKa.
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Marepuasl 4j1s 3JeKTpOHUKM. HaHOTEXHOIOTHM.

PacuérHble 3agaun

Pacuérel: macchl BemiecTBa WM OOBEMA Ta30B 1O H3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe WM 00BEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKLMH BEIIECTB; MACCHI
(0OBEMa, KOMYECTBA BEIIECTBA) MPOYKTOB PEAKIINH, €CIU OJHO U3 BEIIECTB UMEET
npuMecH; Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIMU, €CIIU OJJHO U3
BENIECTB JIAHO B BHJIE€ PACTBOPaA C ONPEACIEHHOW MACCOBOW JIOJEW PacTBOPEHHOTO
BELIECTBA; MACCOBOM JIOJIM W MOJISIPHOW KOHILIEHTPALlMU BELIECTBA B PacTBOPE; IOJIU
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H

Peanuzanus MeXnpeIMETHBIX CBA3EH MPU M3YYEHUU OO M HEOpraHUYeCKOM
xuMuM B 11 kmacce oCcymecTBIsIeTCs Yepe3 UCTIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHATHUM, TaK U TOHATUH, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO1iue ecTecTBEHHO-HAayuUHbIe MOHSTHS: SBJIEHHWE, HAy4dHbIM (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CUHTE3, Kiaccudukaiusi, MepuoIUYHOCTh, HAOJIOJICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEb, MOJIETUPOBAHHUE.

duznka: MaTepusi, MUKPOMHUP, MAKpOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOMbI, PAJAMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIeCTBa, MJI€albHBIN Ta3, (pU3NMUecKHe BETUYMHBI,
€AVHUIIBI U3MEPEHMSI, CKOPOCTh, SHEPIHs, Macca.

buonorusa: kineTka, opraHu3M, 3KOcuUcTeMma, Ouocdepa, MeTadoIn3M, Makpo-u
MUKPODJIEMEHTBI, OCNKU, MXUPbI, YIJIEBOAbI, HYKICHHOBbIE KHUCJIOTHI, (DEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOpPHbIE MOPOABI, IMOJE3HbIE MCKOMAaeMble, TOIIUBO,
pecypchl.

TexHonorus: XUMHYECKass  MPOMBILUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHbIE

MaTCpUuaJlbl, CEIBbCKOXO3SIMCTBEHHOE IMpOU3BOACTBO, IIHIOCBAA IIPOMBIIIJICHHOCTD,
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Q)apMaHeBTI/I‘IeCKa}I, IMPOU3BOACTBO KOCMCTHYCCKHUX IIPCIIapaToOB, IIPOU3BOIACTBO
KOHCTPYKIHUOHHBIX MAaTCPHUAJIOB, 9JICKTPOHHAA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOTHH.

IMPOMBIIIJIICHHOCTD
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMUWS»

10 KJIACC «OPTAHUYECKAS XUMUSA»

Ba3oBrlii ypoBeHb (1 yac)

Yriay0aénnblii ypoBenb (1+2 yaca)

Koui-Bo Koui-Bo
4acoB Paznen 1. TeopeTuueckue 0oCHOBBI opranudeckoii xumum (3 4)/(94) 4acoB
34 Tema 1. IIpeamer opranudeckoit xumuu. Teopuss XMMHUYECKOI0 CTPOCHUA OPraHUYEeCKHUX 94
coeMHEeHUH
1 [IpenmMer  opraHMyeckoM  XUMHUU: €€

BO3HHUKHOBCHHUC, PAa3BUTHUC W 3HAYCHHUC B
IMOJIYYCHUHN HOBBIX BCHICCTB W MAaTCpPHUAIIOB.

JleMoHCTpaUuU: — O3HaAKOMIJICHHUE C

oOpasllaMM  OpPraHMYecKUX  BEHIECTB |
MarepuajaMi Ha HMX OCHOBE; — OIBITHI IO
MPEBPALICHUID OPTaHUYECKUX BEILIECTB IIPU
HarpeBaHuM (IJIaBJIeHUE, OOYTIIMBaHUE U

ropeHue).

DJIEKTPOHHOE CTPOCHHE aToMa YIJIEpoja: OCHOBHOE

¥ BO30YKIEHHOE COCTOSHUA. BalleHTHBIE BO3MOKHOCTH




aToOMa yrjcepoada. XHUMHYECKas CBS3b B OpPraHUYICCKUX

coenuHEHUsIX.  Tumbl  rUOpUAM3AlMKM  ATOMHBIX
opburaneit yraepoza.

MexaHu3mbl  00pa30BaHUSl  KOBAJIEHTHOM  CBA3M
(0OMeHHBI Y JIOHOPHO-aKLENTOPHBIN ). Turbr

IICPCKPBIBAHNA aTOMHBIX Op6PITEUI€I>i; O- " TT-CBs3U.

Teopusi CTpOEHUSI OPraHUYECKUX COECAMHEHUU
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHMUSI.

bopmybl

BelecTB. ['oMonorus, uzomepus. XumMuueckas

CTpyKTypHBIC OPTaHUYECKUX

CBSI3b B OPraHUYECKUX COCAUHEHUSIX —
OJIMHApHbIE W KPATHBIE CBSI3U. G- U T-CBS3H.
JIaGopaToOpHBI OMBIT: — MOJECTUPOBAHUE

MOJICKYJ OPTraHNYCCKHUX BCHIICCTB.

OpunapHasi, nBoMHass W TpoHHas cBs3b. CrocoObl
pa3pbiBa CBSI3€M B MOJIEKYJIAX OPTraHUYECKUX BEIIECTB.
[TonsiTue o cBOOOTHOM pajuKaie, HyKIeopuie

U DJIEKTpoduIe.
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CtpykTypHble  (HOpPMYIIBI BUJIOB:

CKCJICTHA.

Pa3INYIHbIX

Buner nzoMmepun: CTpyKTypHas, TIPOCTPAHCTBEHHASI.
DnexTpoHHBIC 3QPEKTH B MOJIEKYJIaX OPTaHNIECKUX

COEIMHEHHUI (MHIYKTUBHBINA U ME30MEPHBIN A (PEKTHI).

IIpencrasnenue 0 KJ1accuuKanuu
opranuyeckux  BeuiectB.  Homenknarypa
OPraHUYECKUX COEIUHECHU I

(cucteMaruyeckasi) U TpUBUAJIbHbIE Ha3BaHUS
BAKHEMIINX MPEACTABUTENIEH KIIACCOB

OPraHNYCCKUX BCIICCTB.

Ocobennoctu U KJaccuukanus OpraHUYECKUX
peakunii. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU

B OPraHUYECKOW XMMUHU.

DKCTepUMEHTAIBHBIC METO/BI U3YYCHHUS BEHISCTB M HX
NpEeBpaIlcHHU: KAa4YeCTBEHHOE OOHApy)KEHHUE YIIIepoja
¥ BOJIOPOJIa B OPTaHMYCCKUX BEIICCTBAX. BBIUUCICHUS:
bopmyIbI

oIpeaeIeHue MOJIEKYJISIPHON
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OPraHu4CCKOIro BCIICCTBA I10 MaCCOBBIM JOJISIM

JJIECMCHTOB, BXOAAIIIUX B €I'0 COCTAaB.

Pa3nen 2. YraeBogopoasi (14)/(40)

Tema 2. IIpenesibHble yIi1eBOAOPOAbl — AJKAHbI, HUKJI0AJIKAHBI

64

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTMYECKUM pAa.

MeraH u 3TaH — IPOCTENIINE IPEACTABUTEN

AJIKaHOB: (PU3UYECKUE CBOICTBA.

Homenknarypa u uzomepus alikaHoB. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
sp3-rubpuaM3anus aTOMHBIX OpOMTalell yriaepona,

o-cBsa3b. KoHbopMepEI.

Jemonctpanusi: Dduszndeckue CBONCTBA alKaHOB
(pactBopumocTs).[Ipaktuueckaspabora  Ne 1.

[TonyyeHnue meTaHa v U3y4eHUE €ro CBOMCTB.

MertaH u 3TaH — XUMHYECKHE CBOMCTBA (peaKINU
3aMEILECHHS U TOPEHNs ), HAXOXKACHUE B IPUPOJIE,

IMOJIY4CHHEC U IPUMCHCHUC.

XUMHUYECKHE CBOMCTBA aJKAaHOB: W30MEpPU3ALNU,
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ACTUIPUPOBAHHA, OHUKJIN3alluu, IMUPOJIN3a,

KpekuHra. lIpeacraBiieHue 0 MEXaHW3ME PEeaKuui

pPaanKaJbHOI'O 3aMCIICHMA.

[uknoankanel. OOmas GpopMyia, HOMEHKIATypa U 1
n3oMepus. OCOOCHHOCTH CTPOEHUS W XHUMHYECKUX
CBOMCTB MaJbIX (LIMKJIONPONAH, LMKIOOYTaH) H
OOBIYHBIX (LIMKJIOTIEHTaH, IIUKJIOT€KCaH )
HUKIJIOANKaHOB. CHocOObl MOJIyYeHUS U
MPUMEHEHUE ITUKI0ATKAHOB.
(6+1) u Tema 3. HenpeneabHble YIiieBOAOPO/bI: Tema 3. HenpeneabHble yriieBOAOPOAbI: (17+2) u
aJIKeHbl, AJIKAJAUEHbI, AJTKHUHbI. AJIKEHbI, aJIKaHeHbl, aJIKHUHBI (13+2) 4.
Tema 6. 'anoreHnpousBoHbIE
yIJ1eBOA0pPoa0B (44).
1 | AJIKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUUYECKHIA 1
pan.  OTWIEH W TPONWJeH —  TPOCTEHIIHe
MIPEJICTABUTENN aJTKEHOB: (PH3NYECKHUE CBOWCTBA.
AnKeHsl: SP’ruOpuau3anyMs aTOMHBIX OpOHTasei 1

yriepona, o- U 7wcBa3u. CTpykTypHas u
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reoMCTpHUICCKaA (HI/IC-TDaHC-) HN30MCpHU.

BpluncieHns: —  HAaXO0XIEHUE MOJIEKYJSIPHOM 1P
(bopMyJIbl OPraHUYECKOTO0 COEIMHEHMS TI0 Macce
(00BEMY) TPOJTYKTOB CTOpaHUS.
OTWIEH W NPONWIEH — XHWMHYECKHE CBOMCTBA 1
(peakiuu TUAPUPOBAHUS, rajoreHUpPOBAHUS,
ruApaTaluy, OKHUCJIEHUS U  [OJMMEpHU3alun),
noylydeHue u npuMmeHeHue. IIpaktudeckas padbora
Ne 1. Tlony4yeHue 3TusieHa U U3YYEHHUE €TO CBOMCTB.
XUMHUUYECKHE CBOMCTBA AJIKEHOB: 3aMEIICHUS B O- 1
MOJIOKEHUE IIPU ABOMHOW CBsA3U. lIpencraBiaeHueo
MEXaHU3ME PEaKIUU IIEKTPOPHILHOTO
[PUCOCINHEHHUS.
Tema 6. I'amoreHmpoM3BOJHBIE YTJIEBOJIOPOJIOB 1

(lgac u3 4): DJIeKTPOHHOE CTpOCHHE
raJjoreHONPOU3BOIHBIX YTJIEBOJIOPOJIOB.
JleMoHCTpanusi: du3nvecKue CBOMCTBA

YTJIEBOJIOPOIOB (PAaCTBOPUMOCTE) YIJIEBOJAOPOIOB.
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Brruncnenus: OIIPEAECIICHUE MOJIEKYJISIPHOM
(bOpMyIIBI OPTaHUYECKOTO BEIIECTBA IO MACCOBBIM

JOJIAM 3JICMCHTOB, BXOIAIIIHX B €T'0 COCTAB.

1P

JIabopaTOpHBI OMBIT: — MOJAETUPOBAHUE MOJIEKYJI
YTIIEBOLOPOAOB u rajgor€HOIIPOU3BOIHBIX
Brrunciienns 1o ypaBHEHHIO XUMHAYECKOM peaklnu
(maccbl, 00bEMa, KOJIMUYECTBA UCXOAHOIO BELIECTBA
WM TPOAYKTa PEAKUHH II0 H3BECTHBIM Macce,

O6T:aéMy, KOJIMYCCTBY OHOI'O U3 NCXOJHBIX BCIICCTB

WJTU TIPOTYKTOB PEAKIIUHN )

Tema 6. 'anoreHnpou3BOAHBIE YIIIEBOAOPOAOB (2
yac w3 4). Peaknuu 3aMelieHHs TrajoreHa Ha
THAPOKCOTPYIITY, HUTPOTPYIITY, [IHAHOTPYIIITY,

AMHUHOTPYIIILY.

Tema 6. 'ajoreHnpou3BOAHBIE YIIEBOAOPOIAOB (3
yac u3 4). JleficTBHe Ha TraJOTreHIPOU3BOIHBIC
BOJHOTO H LIEJIOYH.

CIIUPTOBOTO  pacTBoOpa

B3aumoneiictBue gurajoreHaJKaHOB C MarHueM H
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LIUHKOM.

Anxanuensl. byranuen-1,3 u meTwiOyTaauneH-

1,3: ctpoenue.

AJIK&I[I/ICHI)I: HN30JIMPOBAHHBIC, KYMVYJINPDOBAHHBLIC.

Ocobennoctu JIEKTPOHHOT'O CTpOEHUS
Y XUMUYECKUX CBOMCTB COINPSKEHHBIX JUEHOB,

1,2- u 1, 4npucoeguHEeHHE.

Crioco0mb1 IMOJIYUCHH U IIPUMCHCHHNC aJIKaIMCHOB.

AJIK&I[HGHBI: Ba)KHEHMIIIME XHWMHYECKHE CBOMCTBA

(peaxkuus MOJIMMEpHU3aIlun ). [Tomyyenue
CUHTETHYECKOTO KayuyKa u PE3UHBI.
JIaGopaTOpHBIN OMBIT: — O03HAKOMJICHUE C

o0Opa3laMH MIacTMacC, KaAy4yKOB U PE3UHBI.

Tema 6. 'anoreHnpou3BoAHbIE YTIEBOAOPOAOB (4
yac u3 4). IloHaTHE 0 MeETAIOOPraHMYCCKUX
COCIMHEHUSX. Hcnonp3oBanue
rajJlOTeHIPOM3BOJHBIX B OBITY, TEXHUKE U B

XUMHNYCCKOM CHHTE3C.
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Breraucnenusi: OIIPCACICHUC NOJIN BbIXOAA ITPOJAYKTA

pe€aKunn OT TCOPCTUICCKHN BO3MOIKHOTIO.

1P

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, 1

TOMOJIOTUYECKUIN PSJ. AUETHUIEH — MNPOCTEHIINNA

MPEJICTABUTENb AJIKMHOB: COCTaB, CTPOCHUE,

(u3ruecKue cBOMCTBA.
DOJEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE 1
MOJIEKYJ aJKHHOB, SP-THOpPUAM3ALMS ATOMHBIX
opOuTtaneid yriaepoaa. XHMHYECKHE CBOMCTBA:
JAMEpPU3AllMd W TPUMEpPU3ALMH, OKHUCIICHHUS.
KucnotHele  CBOMCTBA  aJIKMHOB,  HMMEIOIIUX
KOHIIEBYIO TPOMHYIO CBSI3b. KaueCTBEHHBICPEAKIINH:
Ha TPOMHYIO CBSA3b, B3aUMOJCHCTBUE ALIETUJIEHA C
aMMHAYHBIM PAacCTBOPOM OKCHJIA
cepeopa(l).
[Ipaktruueckas padota Ne 3. [lonydenue amneruieHa 1
Y U3y4YEHUE €TO CBOMCTB.

ALIETUIICH: XUMUYECKUE CBOMCTBa (peakuuu 1
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I'mApyupoBaHUsA, TaAJOI'CHUPOBAHUA, TIHUApATAllUH,

rOpEeHus), OJYyYEHUE U IPUMEHEHHE.

(2+1)u Tema 4. ApomaTHyecKHne YrjeBoI0POIbl (8+1) u
1| Apensl. benson: coctas, crpoenue, GU3nyecKue u 1
XUMHUYECKHE CBOMCTBA (pEaKIMH rajJoreHHPOBaHMS
Y HUTPOBAHUS ), TIOJIyYCHHUE U TPUMEHEHUE.
[IpaBuio apOMAaTUYHOCTH, IpUMEPHI 1
apOMaTUYECKHUX COCIMHEHUN. JIabopaTOpHBIAONBIT:
MonenupoBanue MOJIEKY apOMaTHYECKUX
yraeBoAopoaoB. [IpencraBieHne 0 MexaHu3Me
PEaKIui AIEKTPOPUILHOTO 3aMETIIEHUSI.
BpruncneHus: — yCTaHOBJICHHE CTPYKTYPHOM 1P
(bopMyIIbI OPraHUYECKOTO BEIIEeCTBA HA OCHOBE €T0
XUMUYECKHUX CBOMCTB HJIA CITOCOOOB TIOJTyUCHHSI.
1P| Tomyon: cocrtaB, crpoeHue, ¢Qusuyeckue 1

XUMHUYECKHE CBOWCTBA (pEaKiMyU TaJOreHUPOBAHUS

)41 HI/ITDOBaHI/IH), IMOJIYYCHUEC MU IIPUMCHCHHUC.

TOKCHUYHOCTH APEHOB.
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[MpencraBneHrne 00 OPHEHTHPYIOIIEM JICHCTBHH
3aMeCTHTEeNe B OCH30JIBHOM KOJIBILIE HA MPHUMEpE
KapOOKCHUITLHOM,

AJIKWJIbHBIX paauKkaloB,

FPII[pOKCHJ'IBHOﬁ, AMHWHO- U HUTPOI'PYIIIIBI, aTOMOB

raJIOT€HOB.
XMMHUYECKHE CBOMCTBaA OcH3071a H €r0
TOMOJIOTOB: OKHCJICHHE TOMOJIOI0B OCH30JIa.
['eneTnueckas CBsI3b yTII€BOIOPOJIOB,
MPUHAJICKAITUX K Pa3JIMYHBIM KJaccam
Crioco0sb1 MOTyUYCHHUS apOMaTUYECKUX
YTJIEBOJIOPOJIOB. OcobennocTu XUMHUYECKHUX

cBOMCTB ctupoJia. [lomumepusanus ctupona.

Brruncnenus: — YCTaHOBJIEHUE CTPYKTYpHOU
(bopMyIIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €0

XUMHUYECKHX CBOMCTB HJIN CIIOCOOOB IMOJIYUCHUA.

24

Tema 5. IlpupoaHblie HCTOYHUKH YIJIEBOJIOPOA0B U UX MepepadoTKa

(4+2) u

[Tpuponusie UCTOYHUKU YIJIE€BOIOPOI0B.

[Ipuponueiii Ta3 W TOMYTHBIE HE(TSIHBIC Ta3bl.

76




Hepts uw e€  mpoucxoxnenue. CrocoObl

nepepaboTkn  HePTU:  TMEpPEeroHKa,  KPEKHHT

(TepMHUYECKHM, KATATUTUYECKH ), TUPOIIU3.

['eHeTnyecKas CBSI3b MEXIY PA3IUYHBIMU KJIacCaMU 1
YTJIEBOJIOPOJIOB.
['eHeTnuecKkas CBsI3b MEXIY PAa3IUYHBIMU KJIacCaMU 1P
YTJIEBOJIOPOJIOB.
[IponykThl nepepabOTKU HEPTH, UX MPUMEHEHUE B 1
MIPOMBIIIUICHHOCTH U B ObITY. KameHHBIN yroyb u
MPOJIYKTHI ero mnepepadboTku. JlemoHcTpaus: —
koJuiekiuu «HedTb» u «YTomaby.
Bpruncnenus: —  OmnpeneneHue  MOJIEKYJISPHOU 1

(bopMyIIBI KHCIOPOJ0COIEPIKAIIETO OPTaHUIECKOTO

BEIIECTBA [0 MAaCCOBBIM JIOJIIM  DJIEMEHTOB,
BXOJSIIUX B €ro cocraB;, mo Macce (00bémy)
MPOJIYKTOB CTOpaHUs; IO KOJMYECTBY BEIICCTBA
(Macce, 00bEMY) POAYKTOB PEAKIINH W/HWIIN

HCXOAHBIX BCIICCTB.
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VYpok 0600111eHUsT MaTeprana TEMBbI. 1P
Pasnen 3. Kucinopoacoaep:xaimue opranndeckue coexunenus (12 1)/(36 4)

34 Tema 6. Ciimptbl. ®eHoJI Tema 7. Cimptbl. ®eHOJI 9y
[IpenenpHbIlE OAHOATOMHBIE CIIUPTHI. MeTaHon U 1
ATAHOI: CTpoeHue, (U3UYECKHE U XUMUUYECKHUE
CBOMCTBa (peakiMu C aKTUBHBIMU METaJlJIaMH,
raJior€HOBOJIOPOJaMHU, TOPEHUE), MNPHUMEHEHHE.

BonmoponHbie  CBSI3U M@Ky ~— MOJIEKYJIaMHU

cnupToB. /[lelicTBME MeTaHONAa W H3TaHOJIa Ha

opraHu3M uesoBeka. JlabopaTopHbIE OMbBITHI: —

TOPEHHE CIIUPTOB; — OKUCIICHHE 3TaHOJa

okcusioM meau(Il).
[IpenenpHple  OOHOATOMHBIE  CIUPTHL:  HW30MEPUS, 1
kinaccudukanua. Puznueckue CBONCTBA aJKaHOJOB.
JleMoHCTpanusi: pacTBOPUMOCTh CIIUPTOB B BOJIE.
CriocoObl TONTydeHUsI U TPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB.
XUMHUYECKUE CBOMCTBA QJIKAHOJOB: JETUIpATALNH, 1
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OKHUCJICHHUA, BBaHMOHeﬁCTBHC C OpraHn4cCKuMHU H

HCOPIraHNM4CCKUMHU KHUCJIOTaMHU. HDCI[CT&BHCHI/IC 0

MEXaHM3ME PpEeaKIUi HVKHeOd)I/IHLHOI‘O 3aMCIICHU .

Hemonctpaunu: 1.  B3aumopencrBue

2.

9TaHOJIa C

HaTpUCM. Oxuciienue 9THJIOBOT'O CIIMpTa

AUXPOMATOM KaJIvsd (BOSMO)KHO HCIIOJIB30BaHHUC

BHJICOMATEPHUAJIOB).
MHoOroaromMHbl€  CIHUPTHL. ITWICHIJIMKOIb U
TIIMIEPHUH: CTpOeHUE, PU3HUECKHE U XUMUYECKUE
CBOMCTBAa (B3aMMOJICCTBHE CO IIEIOYHBIMU
METaJIaMHu, KauyeCTBCHHAs peaxius Ha
MHOTOaTOMHBIE€ CIIUPTHI). JleliCTBHE HAa OpraHu3M
YeJIoBeKa. [Ipumenenune TJIMLIEpUHA 17§
STUJICHINIMKONA. JlaGopaTOpHbIE OMBITBHI: —
B3aUMOJICHUCTBUE TIIUILEPUHA C TUAPOKCUIIOM
meau(1l).
MHoroaToMHbIC COUPTHL: B3aMMO/ICHCTBHE

C OpTraHU4YCCKHMMHU U HCOPTaHNYCCKUMU KHNCJIOTaMMU.
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[Ipocthie  3dupbl, HOMEHKJIATypa | U30MEpHUs.

OcobeHHOCTH (PM3UYECKUX U XUMUIECKUX CBOMCTB.

®deHon: CTpOEHUE MOJIEKYJbl, (PU3NYECKHE U
XMUMHUYECKHE CBOMCTBA. TOKCHMYHOCTBH (peHoa.
[Ipumenenue denona. Berauciaenus

— 10 YPaBHEHUIO XMMUYECKOM peakiuu (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WU
IIPOIYKTA PEAKLIHH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOTHBIX

BEII[ECTB WJIH MPOYKTOB PEAKIINN).

deHoI: B3aMMHOE  BIIMSTHUE TUAPOKCOTPYIIIBI U
O0eH306HO0TO Aapa. OCOOEHHOCTH XUMHYECKUX CBOMCTB
(denona. KauectBeHHble peakiuu Ha (EHOI.

®denondopmanbaeruaHas CMoIa.

IIpakTrueckas pabora No 4, Pemenue
AKCIIEPUMEHTANIBHBIX 3a7ady 1o TeMe «ChupThl

1 (hEHOIIBDY.

A |

Tema 7. Anbaernabl. KapooHoBbBIE KMCJIOTHI.

Tema 8. Anbaerunnl. KapooHoBbIe KMCIOTBI.

21y
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CioxxHbie 3pupsni

Caoxubie 3¢upbl. ZKupbl

AJberuapl u KETOHEL. dopmalbIeru,

allCTAJIbACTHU . CTpOCHHUC, (1)I/I3I/ILICCKI/IC 151

XUMMYECKHE CBOMCTBA (peaKumI OKHUCJICHHUA H

BOCCTAHOBJICHUSI, = KA4€CTBEHHbIC  PEAKIUU).
JlabopaTopHBIE OIBITHI:
—  OKHCJICHHE  aJIbJICTUJIOB  aMMHAYHBIM

pactBOopoM okcujia cepedpa(l) u rugpoxrcuioMm

meau(1l).
DNEeKTpPOHHOE CTpOEHUE KapOOHWIBHOW TPYIIIIHI.
['oMonoruyeckue psabl  ambIErHIOB M KETOHOB:
U30MEpHUS.
[IpeacraBienue 0 MEXaHU3Me peakiuii

HVKJIeOd)I/IJ'II)HOFO IIPUCOCANHCHUA aJIbACTHUA0B.

dopManbAerul, aueTanbAeru: NOJIyYeHUE U
IpUMEHEHUE.

AIIETOH: CTPOEHUE, buznueckue u

XUMHUYECKHE CBOMCTBA (pEaKkIMU OKUCIECHHUS U
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BOCCT&HOBJ’IGHI/IH), IMOJIYICHHMC U ITPUMCHCHHUC.

Breraucnenus: OTpe/IeNICHUE  MOJIEKYJIIPHOU
dbopMyIIbI OpraHMYECKOrO BEIIECTBA IO MAacCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB; IO Macce
(00BéMy) MNPOAYKTOB CropaHusi; MO KOJUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/UITU
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpHOMH
(bopMyIIbI OPraHMYECKOTO BEIIECTBA HA OCHOBE €T0

XUMHUYECKHX CBOMCTB MJIH CIIOCOOOB IIOJIYyUCHUA.

VYpok 000011eHNsT MaTeprana TEMBbI.

OnHOOCHOBHBIE  TIpeeNbHBIE  KapOOHOBBIC

KHCIIOThl. MypaBbuHasi W YKCyCHasi KHCJIOTHI:
CTpoeHHe, (PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(cBoiicTBa, OOmMe s  KJIacca  KHUCIOT).
[Ipaktuueckast padota Ne 2. CpoiicTBa pacTBopa

YKCYCHOM KUCJIOTHI.

OcoOeHHOCTH CTPOEHHUSI MOJEKYJT KapOOHOBBIX

kucinot. M3omepus u HOMeHKiaTypa. BomopoaHsie

82




CBA3U MCIKAY MOJICKYJIaMHU Kap6OHOBI)IX KHCJIOT.

OZRHOOCHOBHBIE peiesbHbIe KapOOHOBBIE
KHUCJIOTBI:  PEaKUUU C YYaCTUEM YTJIEBOJOPOJAHOIO

paaukKalia.

MypaBprHass U YKCyCHasi KHCIOTBI:  PEAKLHUs

TEepUPUKALINU, TOJTYUECHUE U TPUMEHEHUE.

OCc0OEHHOCTH CBOMCTB MyPaBbUHOM KHUCIIOTHI.
MHuoroobpasue KapOOHOBBIX KHCJIOT.
[IpencraButenu  BbICIIMX  KapOOHOBBIX  KHUCIOT:

NaJIBMUTHHOBAA, JIMHOJICBAA, JUHOJICHOBAA KHCJIOTHI.

OcobenHocTH CBOICTB HEMpeebHbIX
Y apOMaTHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX

KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaH 151 OJICMHOBAasA  KHUCJIOTBI KaK
MNpCaACTaBUTCIIN BBICHINX Kap6OHOBBIX KHCJIOT.
Mpb1a Kak COJIM BBICIIMX Kap6OHOBBIX KHCJIOT,

WX MOIOIIEE NENCTBUE.

[lonsiTue O CMHTCTHYCCKHX MOIKOIMHUX CpCACTBaAx
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CMO).

Ilonsatue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHTHAPHAAX, TAJIOTCHAHTHAPHUAAX,

aMHmiaX, HUTpHUJIax.

C0xHBIC 3¢UpBl  KaK  MPOU3BOJHBIC
KapOOHOBBIX  KHCJIOT. [MAPOIM3  CIIOKHBIX
a(upoB.

Cnoxublie 3¢upbl. ['oMonoruueckuit psia, oOias

dbopmya, u3oMepusi U HOMEHKJIATypa.

[IpakTnueckas pabora Ne S. Pemenune

OKCIICPUMCHTAJIbHBIX 3aaa4 II0 TCMC ((Kap6OHOBI)Ie

KUCIIOTHL. ClI0KHBIC 3(DUPBI».

Kupsl. I'maponns xupoB. IIpumeHenne Kupos.
buonoruueckas poJib )XUpoB. Beruucienus: —io

YPaBHEHHUIO XMUMHUYECKOW peakiuu  (Macchl,

00bEMa, KOJMYECTBAa MCXOAHOIO BEUIECTBA WM
IPOAYKTa

p€akoun 110 HU3BCCTHBIM  MaACCC,

00bEMY, KOJUYECTBY OJIHOTO W3 HCXOJHBIX
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BEILIECTB WJIH MPOAYKTOB PEAKIIH).

Kupsl: ctpoenue, pu3nueckue CBOMCTBA.
Oco0eHHOCTH CBOMCTB KHUPOB, COJIEPIKAIINX OCTATKU

HCTIPCACIIbHBIX )KUPHBIX KHCJIOT. )KI/IpBI B IIpupoac.

KonrponsHast ~ pabora:  «Kuciopoacomepxkarime

OpPraHU4YCCKUC COCAUHCHUS).

24

Tema 8. YrieBoabl

Tema 9. YrieBoanl

64

VYrieBoapl: coCTaB, KiaccU(UKaALUs YIIIeBOIOB
(MOHO-, aW- ¥ Tonaucaxapuiabl). ['Toko3a —
MIPOCTEUIIN I MOHOCaxXapua:  OCOOEHHOCTH
CTPOCHUSI MOJIEKYJIbI, (PU3NYECKUEU XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBHE C THAPOKCHUIOM
meau(ll), oxkucieHue aMMHAYHBIM PaCTBOPOM
okcuna cepedpa(l), BoccTaHoBIIeHHE, OpOKEHUE
TJIFOKO3bI), HAX0XKAEHUE B IPUPOJIC, IPUMEHEHNUE,
ounonornyeckas poib. DOTOCUHTES.

@pyKTO3a KaK U30MEP TITHOKO3bI.

OnrTuueckas H30MEPUS. KonpyaTo-1ienHas
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TAYTOMCPHUA HaA HOPHUMEPEC  MOJICKYJIbI  TJIFOKO3BI,
IpOoeKIMM Xeyopca, (X,B-aHOMGDI)I I'’'TFTOKO3BI.
MOHOC&XapI/II[BII rajJdakKTo3a, DI/I6033, JAC30K-

cupr6o3a. @Dusuueckue CBOWCTBA U HaXO0XKJICHUEB
npupoze. Jlaboparopusiii onbIT: Bzaumoaeiictue

pacTBopa III0K03bI ¢ TuApokcugom meau(1l).

Caxap03a — HNpCaACTaBUTCIIb  AHNCAXAPHUAOB,
TUAPOJIN3, HaXO0XIACHHUC B IIpupoac )41
IIPUMCHCHHC. KanMaJ'I H OCII0JI03a Kak

npupoAHsie noauMmepsl. CTpoeHue Kpaxmaia u

HeJUTI0I036l. Dusuueckue U XUMHYECKUE
CBOMCTBa Kpaxmana (THAPOJW3, KadeCTBEHHAs
peakius ¢ uojaoM). JlabopaTopHbIii ONBIT: —

B3aUMOJICHUCTBUE KpaxMalia ¢ HOJ0M.

I[I/ICElXElpI/II[bII MaJIbTO3a u JJAKTO34a.

BoccranaBimBaroniie M HEBOCCTAHABJIMBAIOIINE
nucaxapuasl. [Tonmucaxapuasl: riukoreH. CTpoeHue

MaKpOMOJICKYIJI INTMKOT'CHA.
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XUMHYECKHE CBOWCTBAa  IEIUTIONO3BI:  THIPOJIHU3,
nonyueHue d¢pupoB uemwtono3bl.  [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN

MENK).

Pa3nen 4. AzoTcoaep:kaniue opranndeckune coequnerusi (3 1)/(94)

Tema 9. AMUHBI. AMUHOKHUCJI0THI. BeJIkn

Tema 10. AMUMHBI. AMUHOKHCJI0THI. beJikn

9y

AmMuasl. MeTuaMUH U aHWIWH: COCTAaB,

CTPOCHUC, d)I/I3I/I‘IeCKI/IC 1 XMMHUYECKHE CBOMCTBA

(ropeHue, B3anMOJIEHCTBUE C BOIOU U

KHCJIOTaMU ).

Knaccudukanus  amuHOB:  anudaTUUYecKue U
apOMaTUYECKHE; IEPBUUHBIEC, BTOPUYHBIEH TPETUUHBIE.
Amusbl:  u3zomepus. CrnocoObl  MOJIy4YeHUs U
NpUMEHEHHE aNU(pATUYECKUX aMUHOB.

[TosryueHnne aHuIMHA U3 HUTPOOEH301A.

B3aumHoe BnusiHuE I'pyninr aTroMOB B MOJICKYJIC

AdHUWJIMHA. OcobenHOCTH XUMHUYCCKHUX CBONCTB
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aHwinHa. KauecTBeHHblE peakuMM Ha  AHWIHH.
AMMUHBIL: ANKUIMPOBaHUE, B3aUMOJICICTBUE
NEPBUYHBIX AMHHOB C a30THUCTOW Kuciotou. Coin

AJIKWJIaMMOHHMSL.

AMMHOKHCIIOTBI KaK am(poTepHbIe
OpraHh4yeckue coeauHeHus. Pusndeckue u
XUMHUYECKME  CBOMCTBA  AMMHOKHMCIOT  (Ha
npuMepe TauiuHa). bruonorudeckoe 3HayeHUE

AMHMHOKHCIJIOT. HGHTI/II[BI.

Howmenknarypa Y U30MEpHS. OtnenbHbIC
MPEJICTABUTENHN  0-aMUHOKHUCJIOT: TJIMUWH, AaJaHUuH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHUH, INIYTaMHWHOBAA KMCJIOTA, JIM3HH,

OUCTCHH. OnTtuueckas HU30MCPHUI aMHUHOKHMCJIOT. D-

U L-aMUHOKHCIIOTEL.

Peakuust monukoHieHcaIuu, o0pa3oBaHue MENTUIHON

cBs3u. [eMoncTpanus: PactBopeHue O0eIKkoB B BOJE.

benkn kak TpUPOAHBIE BBICOKOMOJEKYJISIPHBIC

coenuHenusa.  llepBuuHas,  BTOpuUYHas W
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TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHUE

CBOMCTBa O€NKOB: THAPOJIM3, JAEHATypauus,

KayeCTBEHHbIE peakuuun Ha OeJIKH.
JleMoHCTpanuu: — JaeHaTypanus O€aKOoB IpH

HarpC€BaHWH, — IOBCTHBIC PCAKIINHU OCJIKOB.

ITonsarue 00 A30TCOACPKAIINX T CTCPOLUMNKINYCCKUX

COCIUMHCHUAX. HI/IDI/IMI/II[I/IHOBBIe )41 IIYPHUHOBBIC

OCHOBAHMUSL. HVKJ’IGHHOBBI@ KHCJIOTBI. COCTAaB,

CTPOCHHUC N ouoJioruyeckas POJIb.

[IpakTnueckas pabora Ne 6. Pemenne

9KCIICPUMCHTAJIbHBIX 3agad I10 TEMC

«A30Tconep>1<aume OpraHU4YCCKUC COCIAUHCHUS .

Pa3neu. 5. Boicokomosiekyasipabie coequnerust (2 1)/(6 1)

Tema 10. [lnacTmacesl. Kayuyku. Bosiokna

Tema 11. BoicokoMoJIeKYJISIPHbIE COETUHEHUS

6 u

OcHOBHBIC IIOHATHUSA XUMUHN

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE

3BE€HO,  CTCIICHb

MOJIMMCPHU3AIUU, CPCAHAA MOJICKYJISIpHAA Macca.
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OcHOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI —

IIOJINMEpHU3ALs U ITOJTUKOHACHCALUS.
[IpeacraBienue 0 CTEPEOPErYJISIPHOCTH
U HaJIMOJICKYJIDHON  CTPYKTYpe  TOJIUMEPOB,
3aBUCUMOCTb _ CBOWCTB  IIOJHMMEPOB  OT WX
MOJIEKYJIIPHOTO U HAJIMOJIEKYJISIPHOTO CTPOCHMUSL.
JlemoHcTpanus o0pa3noB pe3uHsl. BuneopparmeHt
«BynkaHuzanus pe3uHb».
[Ipaktuueckass padora Ne 7. PemeHue skcrepumeH-
TaJbHBIX  3agady 1o Teme  «Pacno3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

[InacTmaccel  (DOJMATUIIECH,  NOJUIPONWIIEH,

HOJUBUHWIXJIOPUII, TOJUCTUPOJI). HaTtypaapbHbBIN

N CHHTCTHYCCKHC KAaY4YYKH (6VT&I[PI€HOBI)Iﬁ,

XJIOPOMNPEHOBBIA Y W30OPEHOBLIN). BosiokHa:

HATYpaJILHLIE (XJIOTIOK, IEPCTD., MEJK),

HCKYCCTBCHHBIC (aI_IeTaTHOC BOJIOKHO, BI/ICKOSa),
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CHUHTCTHYCCKHC (KaHDOH n J'IaBCEIH) .

JleMOHCTpanysa: — O3HaKOMJIEHHE ¢ 0Opas3aMu
NPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH,

IJ1aCTMAcC, Kay4yKOB.

[TnactMaccer: MOJINMETHJIMETAKPHJIAT, MOJIN-
KapOOHAThI, MONMATUIIEHTEPEPTANAT. Y TUIU3ALUS U
nepepaboTKa IIACTUKA. DJIaCTOMEpPbI: CUIUKOHBI.

[Tonumepsbl crienuaabHOrO Ha3zHadeHus (TedJioH,

KCBJIAp, SJICKTPOIIPOBOAIINC ITOJINMCPEI,

Onopasiaraemble MOJUMEDHI).

[IpakTnueckas pabora Ne 8. Pemenune
AKCIIEPUMEHTAJIBHBIX 3a/1a4 1o Teme «Pacno3HaBaHue

Ij1acTMaccC 1 BOJIOKOH»

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

1P

HToroBasi KOHTpoJIbHAs padoTa 3a kypc 10

RJ1acca

1P

[ToBTOpEHME. I'eneTnueckas CBS3b MEXIY

pPas3’INnYHbIMHU KJIaCCaMHU OPIraHNYCCKHUX COCI[I/IHGHI/Iﬁ

2P
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IloBTOopeHnne.  Bpruucnenuss: —  OIpeIeIeHue
MOJICKYJISIPHOM (POPMYJIBI OPraHUYECKOTO BEIIECTBA
[0 MacCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €rO
cocrtas; 1Mo Macce (00BEMY) MPOIYKTOB CTOPAHUS; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
PEaKIu W/WUIA UCXOJHBIX BEIIECTB; — yCTAHOBJICHHE
CTPYKTYpHOU (HDOPMYIIBI OPraHUYECKOTO BELIECTBA Ha
OCHOBE €ro XMMHUYECKHUX CBOICTB WJIM CIIOCOOOB

IIOJIYUCHHUA.

2P

1 4 B HeneJ10, Bcero 35 u, 3 4 B Hegearo, Bcero 105 u,

U3 HUX 3 4 — pe3epBHOE Bpems u3 Hux 10 ¥ — pe3epBHOe Bpems

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMUS»
11 KIJACC «OBILIASA U HEOPTAHUYECKAS XUMMUSA»

Ba3zoBnblii ypoBeHb (1 yac) Yray6aénunblii ypoBensb (1+24aca)

Komn-Bo

qaCcoB

Paznen 1. Teoperuueckue ocHoBbI XumMuu (12 4/36 4)

Komi-B0

qaCcoB
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3 4 Tema 1. Ctpoenue atoma. [lepuoanyeckuii 3aKoH U (8+1)u
Ilepuoguveckasi cucreMa xumuueckux djaemMenToB /. U. MenaeneeBa
Xumuyeckuit s1eMeHT. AToM. Sapo aroma, 1
W30TOIIBI.
KopnyckynsipHO-BOJIHOBOUW J1yajiu3M, JIBOMCTBEHHAS 1
npupona  snektpoHa.  CTpoeHue  3JIEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIE YUCIIA.
Pacrnipenenenue 3JIEKTPOHOB o aTOMHBIM 1
opOuTaNAM; OPUHIWI MUHUMYMa SHEPrUU, TPUHIIUI
ITaynu, npaBuno XyHAa.
DJIEKTpOHHAs 000J10YKa. DHEpPrTUYECKUe 1
YpOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-amementbl.  OCOOCHHOCTH  paclpeleieHus
AJIEKTPOHOB MO OpPOUTANISIM B aTOMax 3JIEMEHTOB
NEPBBIX YETBIPEX MEPUOJOB. DIJIEKTPOHHAs
KOH(UTrypaius aToMOB.
DONEeKTpOHHbIE KOH(UIypallud aTOMOB 3JEMEHTOB 1

MEPBOr0 —  YETBEPTOTO  IMEPUOJOB B OCHOBHOM
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u BO36Y)KI[éHHOM COCTOsHHH, QJICKTPOHHBIC

KOH(HUrypaluu HOHOB.

ITousTue 06 OHCPIruv MOHMU3aIIMH, SJHCPIruKu CpoOACTBA

K 3JICKTPOHY. QHGKTPOOTPI/IHB,TCHLHOCTI).

[lepuognueckuii 3akoH u  llepuoanyeckas
cucTeMa XuMuuyeckux odjaementoB J[. .
MenpeneeBa. CBsA3b NMEPUOJMYECKOTO 3aKOHA M
[Teproanueckoi CHUCTEMEI XUMHUYECKUX
sanemenToB [[. M. MenaeneeBa ¢ COBpPEMEHHOM
TEOpUEN CTPOEHUSI AaTOMOB 3aKOHOMEPHOCTH
W3MCHCHHMS CBOMCTB XHMMHUECKHMX DJIEMCHTOB
U 00pa3yeMbIX HMMH TPOCTBIX M  CJIOXKHBIX
BEIIECTB IO TPyNIiaM MU TepuojaM. 3HAYCHHUE
nepuoanueckoro 3akoHa /. . Menaeneena.
JdemoHcTpanus
Buaer  tabmunm  «llepumonmueckas — cucreMa

xuMH4eckux sjieMeHToB J[. 1. MenaeneeBay

O00011EeHNE U cCUCTEMATH3ALHUSA 10 TEME.
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Pabora ¢ Tecramu B popmate EI'D

YPOK KOHTpOJIS 3HAHUM MaTepuaa TEMbI 1P
Pa6ora c recramu B popmate EI'D
4 q Tema 2. Ctpoenne BenectBa. MHOroodpa3ue BeuecTs 10 4
Crpoenue BeniecTBa. XUMUYECKas CBs3b. Buabl 1
XUMHUYECKON CBSI3U (KOBAJEHTHAs HEMOJSpHAs U
HOJISIpHAs, WOHHaA, METAJUTMYECKas ).
MexaHn3Mbl oOpa3oBaHuUs KOBAQJICHTHOM
XUMHUYECKON CBsI3u (OOMEHHBIH U JIOHOPHO-
aKIIETITOPHBIN ). Bonoponnas CBS3b.
BasieHTHOCTSB.
DHeprus " JUTNHA CBSI3M. [TonspHOCT®, 1
HaIlPaBJIEHHOCTh M  HACHIIIAEMOCTh KOBAJIEHTHOM
cBsa3u. Kpatnele cBa3u. BogopoaHast CBA3b.
MexMoeKyIsipHble B3aUMOJIEHCTBUS
BajleHTHOCTP ¥ BQJIGHTHBIE BO3MOYKHOCTH aTOMOB. 1
['uOpuanzanys  aTOMHBIX  opOuTasnei. CBs3b
AIEKTPOHHOMN CTPYKTYpPBI MOJIEKYJI C uX
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r€OMETPUICCKUM CTPOCHUEM (Ha npumepe
COEIMHEHUI 3JIEMEHTOB BTOPOTO NIEPUO/IA).

DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKHUCIICHHUS.

HMonbpl: kaTHMOHBI W  aHHOHBL.  BemecTBa

MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHUSI.

3aKOH IIOCTOSHCTBA COCTaBa BeIIeCTBA. THIIbI

KPUCTALUTAYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

JemoHcTpanus

Mojenu KpUCTAINTAYECKUX PEIIETOK
[IpencraBnenus 0 KOMILIEKCHBIX COCTMHEHHUSIX.
Cocrasn KOMIIJIEKCHOT'O HWOHA: KOMILJIEKCO-

O6p330BaT€J'IB, JIUTaHABI. KOODI[I/IHEU_II/IOHHOG qucCJIo.

Howmenkinarypa KOMIIJIEKCHBIX COEJIMHEHUIA.

3HayeHne KOMIUIEKCHBIX coennHeHui. llousarue

0 KOOPJAMHAIIMOHHON XVUMUH.

[Tonsste o mucnepcHpix cucremax. ICTUHHBIE U

KOJUIOMJIHBIE  pacTBOpbl.  MaccoBas  J0Js

BEIIIECTBA B PACTBOPE.
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CrocoObl  BbIpaKEHHUSI KOHIIEHTPAIIUM  PACTBOPOB: 1
MaccoBas JI0Jsl BEUIECTBA B PacTBOpE, MOJSpHas
KOHIIEHTpAaIusl.
Haceiennsie Y HEHACBIIIICHHbIE PacTBODHI, 1
pacTBOpUMOCTb. Kpucramioruaparsl.
Borunciaenus
C UCTOJb30BAHUEM  TOHSATUM  «MaccoBas  JIOJs
PacTBOPEHHOTO BELIECTBA», «PACTBOPUMOCTBY,
«MOJISIpHAst KOHIIEHTPAITUS
1 | Knaccudukanuus HEOpraHM4eCKUX COEIMHEHMM. 1
HomeHnknaTtypa ~ HEOpPraHMYECKMX  BEILECTB.
['eHeTnueckas CBSI3b HEOPraHUYECKUX BEILECTB,
MPUHAIICKAIINX K PA3IMYHBIM KJIaccam
(5+1) u Tema 3. XumMu4ecKue peakuuu (17 +1) u
Borunciaenus 1P
— Macchl BellecTBa WM 00bEMa ra3oB 1O
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU

00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEaKIIMK BEIIECTB;
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— MAaccoBOM JIOJM ¥ MOJISIPHOM  KOHIICHTpAI[UU

BEIIIECTBA B PaCTBOPE

Boruncienus
— Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
PEaKINH, €CJIM OJTHO U3 BEIIECTB JIAaHO B BUJIC paCTBOPa
C ONPENETEHHON MACCOBOM JOJIEH

paCTBopéHHOFO BCIICCTBA

Xumuyeckas peaxuus. Knaccudukanus
XMMUYECKUX PpEaKIUM B HEOPraHUYECKOW U
OPraHMYEeCKON XUMUU. 3aKOH COXPAaHECHUSI MaCChl
BEIIECTB; 3aKOH COXPAHEHMSI U IMPEBPALICHUS

OHCPI'UHU IIPU XUMHUYCCKUX PCAKIUAX.

TeroBble  3Q(dEKTHI  XUMUYECKUX  pEaKIUH.

TepmoxumMudeckre ypaBHEHUS.

Boiuunciaenus

— TemioBoro 3¢ dexra peakiuu
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CkopocTp  peaknuu, €€ 3aBUCUMOCTb  OT
pa3nuuHbiXx ¢akTopoB. OOpaTUMbIE peaKIUu.
Xumuyeckoe paBHoBecue. DaKTOPBI, BIUSIONIUE
Ha  COCTOSHHME  XHMHYECKOIO  PaBHOBECHSL.
[Tpuanmn Jle [latense.

IIpakTnueckas padora
Ne 1. Bnusinue pa3ianuHbIX (aKTOpOB HACKOPOCTb

XUMHYECKOU PCaKIHM.

['omorenHble W rereporeHHsle peakuuu. Karanmms

M KaTaJIn3aTOPHI.

Koncranta xumuyeckoro paBHoBecusa. DakTopsl,

BIIMAIOLIME HA II0JIO)KEHUE XUMUYECKOTO PaBHOBECHS:

TEMIIEpPATypa, AABJICHWE W KOHIICHTPAIlMW BEILECTB,

y4yacTByromux B peakuuu. [ Ipunmun Jle [larense.
IIpakTnueckas pabdora

Ne 2. Bausitnue paznuuHbiX (PakTOPOB HA IMOJIOKEHUE

XUMHUUYCCKOI'0O paBHOBCCHA.

DnekTponuTuyeckas auccoryanus. CuiabHbIe U
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cia0ble 2JIEKTPOJIUTHI. Peakiiny HOHHOTO
oOMeHa.
JlabopaTopHas padora

— MPOBEJICHUE PEaKIUii HOHHOTO 0OMEHa

BeimonHenne ynpaxHeHnd 1o TemaMm: CHibHBIE
U ci1a0ble AIEKTPoJUThl. CTENeHb TUCCOLUALINH.

Peakuuu noHHOTO oOMeHa.

Pemenue 3anay no teme: XvMUYECKOE PAaBHOBECUE

CunbHble U ciiadbie AeKTPoauThl. Cpesia BOJHBIX
pacTBOPOB  BEIIECTB: KHUCHasi, HeEUTpaiabHasil,
HIeJI0YHasl.

I[Tousitue o BomopoaHom mnokaszarene (pH)

pacTBOpa. I'maponus OPraHUYECKUX u

HCOPraHM4YCCKHNX BCIIICCTB.

JlaGopaTopHas padora
— ONpeleNIEHuEe Cpellbl PacTBOPOB BEILIECTB C

IMOMOIIBIO YHUBEPCAJIBbHOTO HHAUKATOPA.

HNonHoe npowusBeaeHue Boabl. Cpega  BOAHBIX
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paCcTBOpPOB: KHCJIOTHAA, HeﬁT‘paﬂbHaﬂ, mcJIouHas;d.

Bonopoaasiii mokazatens (PH) pactsopa.

I'mnponus comen.

1 | OKHUCIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
JemoHcTpanus

PaznoxeHne mnepokcuaa BOAOpPOAAa B MPUCYT-

CTBUM KaTaju3aTtopa. lloHsATHE 00 3JeKTpoJu3e

pacILUIaBOB M PAacTBOPOB coiei. [IpuMeHeHue

AJIEKTPOJIN3A.
OKHUCIIUTENHHO-BOCCTAHOBUTEILHBIC peaKIuu.
Crenenb okucieHus. OKMCIUTENb 1 BOCCTAHOBUTEIb.
ITporecchl OKUCJICHUS 1 BOCCTAHOBJICHMUSI.
Baknelimme OKUCIUTEINM W BOCCTAHOBUTEIU. MeTon
AIIEKTPOHHOTO OajlaHca
DJIEKTPOIU3 PaCTBOPOB M PACIIABOB BEILIECTB.

1P | KonTponbHnas padota 1 (1nonyroaue) Kontposnbshas padora 1 (Tect B popmare EI'D)
Pa3znen 2. Heoprannueckast xumus (164/514)
(8+1) u Tema 4. HemeTaninl 29 4
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Burunciienus
— Macchl (00BEMa, KOTUYECTBA BEIIECTBA) MPOAYKTA
pPEaKINH, €CIIM OJHO U3 BEUIECTB JIAHO B BUJE pacTBOpa
C OIPENICTIEHHON MAacCOBOW JOJICH

paCTBopéHHOFO BCIICCTBA

Boiunciaenus
— JI0JIA BBIXOJa MPOAYKTA PEAKIIMUA OT TEOPETUUECKHU

BO3MOXHOTI'O

HemeTtannsr. [onoxxenue HEMCTAJIJIOB B

[Tepuoauueckoit CHCTEME XUMHYECKHUX
snemeHToB JI. M. MengeneeBa u 0COOCHHOCTH
CTPOECHHUS aTOMOB.

JemoHcTpauumn

1. O6pa3ipl HeMeTaIoB.

Bonopon. Ilomydyenue, ¢usmdeckue u XUMHUYECKHE
CBOMCTBa (peakuuu ¢ MeTa/llaMHd U HeMeTallJlaMu,
BOCCTAaHOBUTEJIbLHBIC CBOMCTBA).

JlaGopaTopHblie ONbITHI
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1. KauecTBeHHBIE PCaKI Ha HCOPTAHNYICCKHNC NOHBI

Y KaTHOH BOJOPO/A.

I'mapunsl. TONIMBHBIC SJIEMEHTHI.

du3nYeCcKue CBOMCTBA HEMETAJIIIOB. AJIJIOTpOHI’IﬁI

HEMETaUIOB (HAa TpUMepe KHUCIOpOJa, Cephl,

dbocdopa u yriaepoa).

Kucnopoa u 030H. Yraepon, HaxoxXAeHUE B IPUPOJIE,

aIUIOTpONHblE  Moau(dUKauuu.  AKTHUBUPOBAHHBIN

VroJib, agcoporms. yiuiepensl, rpadeH, YIIepoaIHbIe

HAHOTPVOKHU.

JdemoHcTpanumn
2. T'openwue cepsl, pocdopa, xkene3a, MarHus
B KHCJIOpPO/IE.
JlaGopaTopHblie ONbITHI.

2. Ilonyuyenue u cobupaHue ra3os.

XUMHWUYECKUE CBOMCTBA BAXKHEHUIIINX HEMETAJIOB

rajoreHoB M WX COCIMHEHUM  (OKCHJIOB,

KHUCJIOpOACOACPIKAIINX  KHUCJIOT, BOJOPOIHBIX
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coenuHeHuit). IIpuMeHEeHHE TallOTeHOB W MX

COCIUHCHUM.
["amoreHoBOOPOIBI. Baxuenmume KUCIIOPO/I-
coAep Kallrue COCIUHEHUS TaJOTCHOB.
JlaGopatopHbie Y TIPOMBIIIJICHHBIE CIIOCOOBI

IIOJIYUCHUS I'aJIOTCHOB. HpI/IMeHGHI/IG rajJJOorcHoB U HX

COEJIMHEHUM.

XHUMHYECKHE CBOMCTBA Ba)KHECHIIIMX HEMETAJIJIOB.
Cepa m e€ coemuHenus. (OKCHABI, KHCIOPO/I-
coJieprKallue KHUCJIOTBHI, BOJIOPOJTHBIE
coenuHenus). [Ipumenenue cepol u e

COE€IMHEHUN.

Cepa. HaxoxaeHue B mpupoje, CrocoObl MOJydeHUs,
dbu3nyeckrue U XUMHUYECKHe cBoicTBa. CepoBOJIOPO/I,
cynbunel. Oxcun cepsl (IV), oxcun cepsr (V).

CepHI/ICTaH H CEpHasdl KUCIOTBI MW HUX  COJIH.

Oco0eHHOCTH CBOMCTB CepHOM KUCIOTHL. [[puMeneHue

CephI U €€ COCTUHEHUM.
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JlaGopaTtopHble M TPOMBILUIEHHBIE  CIOCOOBI
MOJIy4eHHUs] KHCIOpoJa. PU3NYEeCKHE U XUMHUYECKUE
CBONMCTBa KucCiopoaa W o30Ha. [Ipumenenune

KHUCJIOPpOJa U O30HaA. OKCI/I,ZII)I H IICPOKCHUIBI.

XUMHYECKUE CBOMCTBA BAXXKHEUIIINX HEMETALIOB.

Azota u  ero  coenmuHeHus.  (Oxkcuubl,

KHUCJIOpOACOACPKAIINC KHCJIOTBI, BOJOPOJIHBIC

coenuHenus). [I[pumeHenue azora u ero

COCIIMHCHUU.
A30T. HaxoxaeHnue B mpupoje, CrnocoObl MOTyUYeHus,
dbuznyeckue U XMMUYECKHME CBOMCTBA. AMMMAK,
HUTPUJIBI.
Oxkcuapl azoTa. A30THCTas W a30THAs KUCJIOTHI M UX
comi. OCOOCHHOCTH CBOMCTB a30THOM KHCJIOTHI.
IIpumeHeHue a30Ta U €ro COeAUHEHUN. A30THBIC
yaoOpeHusl.

XUMHUYECKHUE CBOMCTBA BAKHEHUIIINX

HeMmeTawioB. @Dochop U ero CoeAUHEHUS.
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(Oxcuapl,  KUCIOPOICOIEPKAIIUEKUCIIOTHI,
BOJOPOJIHbIE COCMHEHUA ). [Ipumenenue

dbocdopa u ero coeTMHEHUIA.

®octhop. Haxoxmenue B  mpuUpoAe, CHOCOOBI
MOJIYYCHUS, (PU3MUECKHE W XUMHUYCCKHE CBOWCTBA.
®ochunsl u pochun. Okcuanl hocdopa, dpochopHas

KUCJIOTA U €€ COJIu

Mertadbochopuag wu  oupodochopHass  KHUCIOTHIL,

dbochopucrtas u  dochopHOBATHCTAS  KHUCIOTHL

[Ipumenenue docdopa u ero coeguHEHUN.

docdopHbie yaoOpeHusl.

XHUMHMYECKHE CBOMCTBA BaXKHEMILIMX HEMETAJJIOB
(yrmepoa W KpeMHHS) W HX COCTUHCHHM
(OKCHIOB, KU CJIOPOJICOIEPKAIINX KHCJIOT,
BOJIOPOJHBIX coenuHeHuil). [Ipumenenne

yriiepoaa, KpEMHHUSI I UX COEAUHEHU.

OuU3n4ecKne | XUMMHUYECKHE CBOMCTBA  MPOCTHIX

BEIIECTB, 00pa30BaHHbIX yriiepoaoM. Okcu yriaeposaa
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(11, oxcun yriepoaa (IV), yrompHas KucioTa u e€

COJIH. [IpumeHeHne  MpPOCTBIX  BEIIECTB,

O6p3.30BaHHLIX Yrjiepoaom, U €ro CO€IIHH€HI/Iﬁ.

Kpemunii. HaxoxaeHue B  HOpupojie, CrIOCOObI
MOJTy4YeHUs, (PU3MYECKUE M XHUMHYECKUE CBOICTBA.
Oxcup kpeMuusi(IV), kpemHueBasi KUCI0Ta,CUITUKATHI.
[IpuMeHeHE KPEMHUS U €T0 COCIMHEHUM.

CTGKJIO, CTO IIOJIYYCHHUC, BUABI CTCKJIA.

1P

Borunciaenust

BEIIECTBA WJIM O00BEMA Tra30B II0

MAacChI
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIU
00BEMY OJHOTO W3 YYaCTBYIOIIMX B pPeaKlUU
BEIIICCTB;

— wMmacchl (00BEMa, KoJIMuecTBa BEIIECTBA)

MNPOAYKTOB pCaKOHH, CCJINW OIAHO U3 BCIICCTB

HMCCT IIPUMCECHU

IIpakTyeckue padoTbl

Ne 3. Pemenue sKCnepUMEHTAIIBHBIX 3a7ad 110 TEME
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«l ajmoreusn.

IIpakTHyeckue padoThl 1
Ne 4. Pemenue skcnepruMEHTAIBHBIX 337a4 MO TEME
«Cepa u €€ coeTMHEHUSD.
IIpakTnyeckue padoThbl 1
Ne 2. Pemienue skCiepuMEHTAIBHBIX 33]1a4 T10
teme «Hemeramnbn
IIpakTnyeckue padoTbl 1
Ne 6. Pemienue skcriepuMeHTaIBHBIX 337a4 10 TEMeE
«A30t, hochop u uX COeTUHEHUS.
KonTpoJannasi padora 2
O6oOmeHne W cucTeMaru3alus 10  TEeMe 1
«Hemeranmney. Pemienne 3anau B hopmare EI'D
8 u Tema 5. Metasibl (21+3) u
Merauisbl. [Tomoxenune METAJIJIOB B 1
[lepuonuueckoi CUCTEME XUMHYECKUX

snemenToB JI. M. MengeneeBa. OcoOEHHOCTH

CTPOCHUA QJICKTPOHHBIX 000J104EK aTOMOB
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MCTAJIJIIOB.

JdemoHCcTpanumn

— 06paBHLI MCTAJIJIOB

OO6mast  xapakTepuctuka MeTauioB | A-rpyrmrbl
ITepponn4yeckol CUCTEMBI XUMHUYECKHX 3SJIEMEHTOB.
Hatpuii w kamuii: mnonyyeHue, (uU3HYECKUE U
XUMHYECKUE CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB
Y UX COCIMHEHHUM.
JdemoHcTpanuu

- B3auMogelcTBrME MIETOYHBIX U MIETOYHO3EMENIBHBIX
METAJIOB C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE

BUJIEOMATEPHUAIIOB)

O6mas  xapakrepuctuka MetamioB |IA-rpynms
ITeppoan4eckol CUCTEMBI XUMHUYECKHX DSJIEMEHTOB.
Marauii u KalpUud: TMOJNydYeHue, (U3NUECKUEe U
XUMHYECKUE CBOMCTBA, IPUMEHEHUE TPOCTHIX BEIIECTB
U uxX coeauHeHuM. JKECTKOCTh BO/IbI

U CIIOCOOBI €€ yCTpaHCHHUS.
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XUMHYECKAE CBOWCTBA BAXKHEUIIMX METAILIOB 1

(HaTpuii, Kanui, KaablUMi, MarHui, aJIOMUHHM,

IUHK, XPOM, 5K€JI€30, MEJIb) U UX COCTUHECHHUIA.

JlabopaTopHbIe ONbITHI

— KA4ECTBEHHbBIC PEAKIIMU HA aHHOHBI U KaTUOH

aMMOHHUS;

— B3aHWMOJICCTBUE TUIPOKCH]IA ATIFOMUHHUS C

pacTBOpaMHM KHCJIOT U LIEJIOYEH;

— KaueCTBEHHbIE pPEAKUUM HAa  KATHOHBI

METAJIJIOB
ATIOMUHMI: TIONy4eHHE, (PU3NYECKUe U XUMUYECKUE 1
CBOMCTBa, MPUMEHEHUE NPOCTOr0 BEIIECTBA U €ro
coenuHeHud. AMd@oTepHble  CBOWCTBA  OKCHA
W TUJIPOKCHUJA aAJTIOMHUHUA, THAPOKCOKOMIUIEKCHI
ATFOMUHUSL.
O060011eHNE U cUCTEMaTU3aIsA 10 TeMe «MeTabl 1P
riiaBHOM nmoArpymnms». Tect B popmare EI'D

OO6mme  ¢u3MyecKue  CBOMCTBA  METAJLIOB. 1
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CroiaBpl METAIIOB. DJICKTPOXUMUUYECKUN  PsJl
HaIpsHKEHUM METAJUIOB.
JdeMoHcTpanuu
— KOJIJIEKIMA «MeTajabl U CIJIaBbI».
— B3auMMOJICMCTBHUE MEIU C A30THOM KHUCJIOTOM

pa3JIPI‘1HOI>'I KOHIOCHTPpAa1

OOmiass  xapakTepuCTUKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepuonuueckoil  cUCTEMBI
XUMUYECKUX 3JIEMEHTOB. PU3NYECKHE U XUMUYECKUE
CBOWMCTBA Xpoma U ero coeauHeHud. OKCUABI
u ruapokcunbl xpoma (II), xpoma (III) u xpoma (VI).
XpoMatrbl W AUXPOMATHI, HUX  OKHCIHUTEIbHBIC

cBoiicTia. [losryueHne u mpuMEeHEHHE XpoMa.

dusznuecKkne 1 XUMHYECKUE CBOKMCTBA MapraHla v ero
coenuHeHui. Baxneitmue coenunenus: mapranua (I11),
maprasnna (1V), mapranma (V1) u mapranma (V11).

HCpMaHFaHaT KaJius, €TI0 OKUCIIUTCIIbHBIC CBOMCTBA.

O6mme  crmocoObl  MOJY4YeHUST ~ METaJIOB.
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Meramnyprus

PaCHDOCTDaHeHI/Ie XUMHWYCCKHUX 3JICMCHTOB-MCTAJIJIOB

B 3eMHOU Kope. DU3nuecKkue 1 XUMHUUYECKUE CBOUCTBA

xenesa W ero coenauHeHu. OKCHIIbI, THAPOKCHIIBI U
comu skene3a (I1) woxenesa (l1). Iomydenne

U IIPUMCHCHHUC JKCJIC3a U CT'O CILJIABOB.

Menpb: mnonyuyeHue, ¢GUMYECKHME W XUMHUYECKUE
CBOMCTBA, IPUMEHEHHE ITPOCTOTO BEUIECTBA M €TO0
COCIUHCHUM.

[uuk: mnomydyeHue, GQU3NYECKUE U XUMHYECKHUE
CBOMCTBA, MPUMEHEHHE IIPOCTOTO BEIIECTBA M €ro
coeuHeHU. AMpOTEpHBIE CBOWCTBA OKCHIA

N TUAPOKCHU A MUHKA, THAPOKCOKOMIIIICKCHI IIMHKA.

Kopposusa wmetawioB. CrnocoObl

341U THI

oT

kopposuu. [IpuMeHeHue MeTamioB B OBITY U

TCXHHUKC.

Boiunciaenust

— pacy€Thl Macchl BellecTBa Wik 00bEMa ra3oB
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WM 00BEMY OHOTO U3 YYACTBYIONIUX B PEAKITUU
BEIIECTB; pacYEThl MacChl (00bhEMa, KOJIMUECTBA
BEI[ECTBA) MIPOYKTOB PEAKIIUH, €CIIH OJHO U3
BEIIECTB UMEET MPUMECH;

— pacuéTbl Macchl (00bEMA, KOTUYECTBA
BEILIECTBA) MPOJIYKTA PEAKIINH, €CIIU OAHO U3
BEILIECTB JJAHO B BUJIE PACTBOPA C ONIPEACIEHHON

MacCOBOM HoJIeH paCTBopéHHOFO BCIICCTBA

IIpakTnueckne padoTbl
No 7. Pemienue sKCEepUMEHTANIBHBIX 3a7ad IO TEMeE

«MeTamtpl TOOOYHBIX IMOATPYIII.

O0o001IeHre 1 cucreMaTu3anus no reme: «Oomume
cBoiicTBa MeTauioB. OOIIME CHOCOOBl TMOMYYEHUS

MeTaiioBy». Pabora ¢ recramu B popmare EI'D

IIpakTnueckue padoThI
No 3. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110

TeMe «MeTaJuibly.
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O0001IeHne U cucTeMaThu3anusa 1Mo teMe «MeTauibl

no0ouHoi moarpymme». Tect B popmate EI'D

O060011IeHue u cucteMaru3anus o reme «MeTamb. 1
TectupoBanue\Pemenue 3a1a4d B popmare EI'D
1 | 'eneTHUecKast CBSI3b BEIECTB 1
Brinonnenue ynpaxuenuit no reme «I'eHetnueckas 1
CBSI3b KJIACCOB HEOPTAHUUECKUX COSIMHEHUI
TectupoBanue\Pemenue 3amxay B popmare EI'D
O6oOmeHne W cucTeMaru3alnusi 1Mo TeMe 1
«Hemetamnel. Meramiby. Tect B popmare EI'D
1 | KonTposbHas pabota 2 1o teme | KonTponbsHas padora 3 mo teme «Heopranmdeckas 1
«Heoprannueckast XuMusi» XUMUSD)
AHanu3 KOHTPOJIbHON PabOTHI. 1P
AHanM3 KOHTPOJIbHON PabOTHI. 1P
Paznen 3. Xumusi v :ku3Hb (4 4/8 4)
(4+1) u . Tema 6. Xumusi 1 ’KM3Hb Tema 6. MeTobl MO3HAHUS B XUMHH. (10+5) u
Xumus H )KU3Hb
1| Pomp xumun B 0OCCIICUCHHH DSKOJOTHUECKOM, 1
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3HCpF€TH‘ICCKOﬁ )41 HHHIGBOﬁ 6€3OHaCHOCTI/I,
pasBUTHU MCOUIMHBI. Ilonsatue o Hay4YHBIX
METOJax IMTO3HAHUA BCIICCTB U XMMHUYCCKHUX

pEaKIuu.

XYMHSI TIHUIIA: OCHOBHBIC KOMIIOHCHTBHI, ITHITICBBIC
no0aBku. Ponp xumum B 00€CII€EUEHHH ITHIIEBOI
oesonacHoctu. KocmeTrndeckue u mnapdromMepHbie
cpenctBa. beiroBas xumms. IlpaBmima Ge3omacHOTO
HCIIOJIb30BAHUS CPEJICTB OBITOBOM XUMHUU

B IIOBCEIHEBHOM >KHU3HU.

XWUMUS B CTPOUTENIBCTBE. BaXkHENIINE CTPOUTENBHBIE
Marepuasibl  (IIEMEHT, O€TOH). XUMHUYECKOE

3arpsi3HEHHE OKPYIKAIOIIEH Cpebl U €ro MOCIEACTBUS.

[IpencraBnenust 00 OONIMX HAYYHBIX MPUHIIUIIAX
MPOMBIIIUICHHOTO  TOJYYeHUs  BaKHEUIINX

BCIICCTB.

HaquLIe IIPUHOUIIBI OpraHu3aliii XHMHYCCKOI'O

MPOU3BOJICTBA. [IpOMBITIIIIEHHBIE CLIOCOOBI MOMYyYEeHUS
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BOKHEUIUX BEIIECTB (Ha MpuUMepe MPOU3BOJICTBA
aMMHaKa, CepHO KHCJIOTBI, METaHOJIA).
[TpompIniuIeHHBIE CTTOCOOBI TIOTYYCHHS METAILIOB

H CIIJIaBOB.

[IpoOnema 1iepepabOTKH OTXOJOB M IMOOOYHBIX

IPOAYKTOB. Ponn XUMHNHU B oOecreueHN

AHEPreTHYCCKON 0e30MacHOCTH. [IpUHIMIBI «3eIEHON

XUMHUN».

YenoBek B MuUpe BELIECTB U MaTEpHUAJOB:
BAKHENIINE CTPOUTEIIbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPaCKH, CTEKIIO,
KEpaMHKa, MaTepHajibl  JUId  JJIEKTPOHUKH,
HAaHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIbHBIE

yaoOpeHus.

CoBpeMEHHBIE  KOHCTPYKIIMOHHBIE  MaTEpHUAJIbI,
KPACKH, CTEKJIO, KEpAMHKA.

Matrepuaisl g DaeKTpoHukn. Hanorexuonornu

XuMHSI B CEIIBCKOM  Xo3siicTBe.  OpraHuyeckue
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Y MUHEpaJIbHbIC yI00pEHUS.

1| Xumus u 3740pOBbE  YEJIOBEKA: IpaBUIIA 1
UCIIOJIb30BaHUsl  JIEKAPCTBEHHBIX IPENapaTosB;
IpaBuiia 6e30macHoOro UCIIOJIb30BaHUsA
npenapaToB ObLITOBOM XMMHUU B MOBCEIHEBHOM
KU3HU
[MoxaroroBka k k\p B popmare EI'D (wacts 1) 1P
[ToxroroBka k k\p B popmare EI'D (wacts 2) 1P
1P | UtoroBas koHTpoJibHas paboTa Hrorosas koHTpoJibHAs pabota B opmate EI'D 1P
Hrorosas koHTpoJibHAs paboTa B popmate ET'D 1P
AHanM3 UTOTOBOM KOHTPOJILHOM pabOThI 1P
1 4 B Heaes110, Bcero 35 4, 3 4 B Heae10, Becero 105 4,
U3 HUX 3 4 — pe3epBHOE BpeMs u3 Hux 10 4 — pe3epBHOe BpeMs
YpoBeHb 00yueHus [TpakTuyeckue paboThI KonTponbHbie paboThl
bazoBebrit 3 3
YrnyOneHHsbIi 8 5
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