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cpedHezo  obweco  00paA306aHUs,  YMBEPHCOEHHOU  NPUKAZOM
Munnpocseewenus Poccuu om

18.05.20232. Ne371 u 6 coomeemcmeauu c Ilpuxazom Munnpoceewenus
Poccuu om 09.10.2024e.

Ne704 «O enecenuu uzmenenutl 6 Hekomopbwvie npukazvl Munucmepcmea
npoceeujeHus

Poccuiicroii Dedepayuu, Kacarowuecs ghedepanvhbix
00pa3z06amenvHblX  NPOSPAMM — HAYANLHO20  00We20 0bpazosamusl,

OCHOBHO020 00Ue20 0Opazosanus u cpeoHe2o 0oue2o 0opa308aHUsLY
ABTOpBI:

Slmuaa M.,

npeacenarens TYMO yuuteneit Xumuu,
meroauct I'bY JI1O «Yanaesckuii PLIy

baxynmaa FO.H.,

npenceaarens PYMO yuureneit xumun,
npernojaBarenb Kadeapbl MaTeMaTHIeCKOTo U

€CTECTBEHHOHAY4YHOI'0 00pa30BaHUs
Ay aAI10 CO UPO

2025



MoaenbHasi CHHXPOHU3MPOBAHHAS padoyasi mporpamMmma
0a30BOro0 1 yriay0JaéHHOro u3yueHus npeamera «Xumus» (10-

11 kaaccnl)

HOACHUTEJBHASA 3AIINCKA

MopnenbHass CUHXpOHHM3UpOBaHHas pabodas mporpamma Mo XuMuu (0a30BbIA U
yrayOneHHbI ypoBHHU) Uit oOydaromuxcst 10-11 kmaccoB cocTaBieHa Ha OCHOBE
CJIEAYIOIINX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:

1. ®enepanbubii  3akoH  OT 29.12.2012r. Ne273-®3 «OO6 o0pa3oBaHuu B
Poccniickon @enepanum»

2. denepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTENIbHBIN CTAHAAPT CPEAHETO OOIIETO
oOpazoBanus (ITpuka3 MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit denepamuu
ot 17 mast 2012 r. Ne413»).

3. ®denepanpHas paboyas mporpamMma CpeaHero oOImero oOpa3oBaHUs MpeaMeTa
«Xumust» (ns 10-11 kitaccoB o0pa3oBaTenbHbIX OpraHu3alivii). ba3zoBblil ypoBeHb. —
Mocksa, UICMO. - 2025.

4. ®denepanpHas pabouasi mporpamMma CpeAaHero oOIero oopa3zoBaHUs MpeaMeETa
«Xumust» (mst 10-11 kimaccoB oOpa3zoBaTelbHBIX OpraHu3aiuii). YriayOJeHHbIN
ypoBeHb. — MockBa, UCMO. — 2025. ¢ yuérom Konnenuuu npenojaBaHust yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTelibHbIX opranuzanusx Poccuiickoit denepaunum,
peaNu3yroNMX OCHOBHBIE 00II€00pa3oBaTeNbHBIC MPOrpaMMbl  (YTBEpIKIEHA
Pemennem Komnernn Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) n ®enepanbHOi paboyeit MporpaMmbl BOCIIUTAHUS.

OcHOBY MNOAXOAOB K pa3pabOTKE MOJEIbHON CHHXPOHU3UPOBAHHOW paboyeit
nporpaMmbl  0a30BOTO M yriayOJEHHOrO u3ydeHusl mnpeamera «Xumus» B 10-11
KJlaccax, K OMNpeAeNieHut0 oOmel crpaTternu OOy4YeHWs, BOCIHTAHUS U Pa3BUTHUS
oOyyarolmuxcss  cpeAcTBaMH  y4yeOHOro  mpeamera  «XHUMHS»  COCTAaBUIIH

kounentyanbapie nonoxkenus GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJEH,



COJlep)KaHMs, pe3yJabTaTOB OOydeHHs W TpeOOBaHUUA K YPOBHIO MOJTOTOBKH
BBITTYCKHUKOB.

W3yuenne mpemmera, peanudyemMoe B yCIoBUAX Au(GEpeHITMPOBAHHOTO,
npomiIbHOTO 00y4YeHHWs, TMPHU3BAHO OOECHeUnTh OO0IIeo0pa3oBaTEeIBLHYI0 U
OOIIEKYIhTYPHYIO TTOATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO TSI aanTaIiu
UX K OBICTPO MEHSIOMIMMCS YCIOBUSIM KU3HU B COLIMYME, a TaKXKe JJI MPOAOJKEHUS
OOy4eHHs B CPEAHUX CIEIHAIbHBIX U BBICHIMX Y4€OHBIX OPraHU3alUAX, B KOTOPBIX
XUMHUS SBIISCTCS OJHOW U3 MPUOPUTETHBIX TUCIIUILINH.

B cooTBeTCTBMM C MaHHBIMH TIOJIOKEHUSIMH MOJCIbHAS CHUHXPOHU3UPOBAHHAS
paboyas mporpamMma cpeaHero ooOmero oOpa3oBaHHsS (0a30BBIM  ypOBEHB):
yCTaHaBJIMBAET 00s13aTelIbHOE (MHBAPUAHTHOE) MPEMETHOE COICpIKAHUE, ONIPEIeIIsIeT
KOJIMYECTBEHHBIC U KaYECTBEHHBIE €r0 XapaKTePUCTUKU HA KaXKJOM dTalle U3y4eHUs
npeaMeTa, MPEeAyCMaTpUBaeT TMPHUHIUIBI  CTPYKTYPUPOBAHUS COACPXKAHUS U
pacmpesieieHusi €ro Mo KilaccaM, OCHOBHBIM pas3fellaM U TeMaM Kypca; Aaér
OpPUMEpPHOE pachpeesieHne Yy4eOHBIX 4YacoB IO TEMAaTHYeCKUM pasfeliam,
PEKOMEHIYeT PUMEPHYIO TOCIIEIOBATEILHOCTh U3YUEHUSI OTICIBHBIX TEM Kypca C
y4E€TOM MEXKITPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO Tpoliecca,
BO3pACTHBIX oOcoOeHHocTed ywammxcsa 10-11 kmaccoB; 1aé€T METOIUYECKYIO
WHTEPIPETALNIO [IeJIeH N3ydeHHsI PEAMETa Ha YPOBHE: COBPEMEHHBIX IPUOPUTETOB B
CUCTEME CpeAHero ooOmero o0pa3oBaHUsA, COAEPKATEIBbHON XapaKTEPUCTUKU
TUIAHUPYEMBIX pPE3yJbTaTOB OCBOSHUS OCHOBHOW 00pa30BaTEbHON MPOTPaMMBbI
cpenHero ooOmero oOpa3oBaHMsl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHON JESITEIILHOCTH YYCHHKAa 10 OCBOCHHIO
conmepkanusi mpeamera. [lo BceM Ha3BaHHBIM TO3UIMSAM B MPOTpaMMe COOIOZCHA
npeeMcTBeHHOCTh ¢ DenepanbHoi paboyedt mporpaMMol OCHOBHOTO OOIIEro
oOpa3oBaHus 1o XxuMuu (11 8—9 KkiaccoB 00pa3oBaTeNbHBIX OpraHu3alii, 6a30BbIi

YPOBEHB).



MOI[CJ'II)Ha}I CUHXPOHU3UPOBAHHAA pa60qa;1 mporpamMmma HNMCEET ICJIb
CUHXPOHU3HUPOBATH COACPKAHHC y‘l€6HOFO npeaMera J HMU3YUCHHA IIpCaAMETa

«Xumus» B 10-11 kaccax B paMkax MyJIbTUIPO(HUIBHOTO yueOHOTO IUTaHa.

[enmn u 3agaun y4yeOHOro mpeaMeTra «XHUMHUS» B COOTBETCTBYIOIIEM pa3Jielie
IPOrpaMMBbI MPEACTABICHBl COBMECTHO, KaK JUIsl 0a30BOTO, MaK u 011 yenyoiéHHo2o

yposnetit!.

B paznene Ilnanupyembie pe3ynbTaThl OCBOCHUSI Yy4€OHOTO MpeaMera «XUMUsH
CUHXPOHU3ALIMS MPEACTaBIEHA B BUAE JONOJHEHUS K 0a30BOMY YPOBHIO, & UMEHHO,
[IpeameTHBIE PE3YNBTATHI, JOCTUTAEMbIE OOYYAIOIIMMHUCS HA YriayOJEHHOM YpPOBHE
M3y4€HNS XUMHH, BBIIEIEHBI KYPCUEOM™?,

B paspenmax Copepxanne marepuana M TemaTHUeCKOE IUIAHUPOBAHUE HMEETCA
BBIICJICHHBIA MaTepHall, UMEIOIIMI MOoJYepKUBaHME? KaKk Ha 0a30BOM, TaK M Ha
yIrayOJE€HHOM YPOBHSIX, KOTOPBIA H3y4aeTcsi B O3HAKOMUTEIBHOM IUJIaHE WM HE
BKJIFOUAETCS B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHust OOII COO.

B pasmene Temaruueckoe TIUIAHUPOBAHUE MPUHIIUII CUHXPOHMU3ALUU TPOSIBICH
CIEAYIONIMM 00pa3oM: 4achl HEJEIbHOW HArpy3Kd i YriayOJIEHHOro u 0a30BOro
YPOBHEW yKa3aHbl TAKUM 00pa3oM, YTO OJHA Tema (OAMH 4Yac B HENENI0) eAuHa s
JIBYX YPOBHEH, a OCTAJILHBIC JIBA Yaca U TEMbI HEJIETbHON HArPY3KH JJIs yIITyOJIEHHOTO
YPOBHS YKa3aHbl B CTPOKAaX HUKE U TOJIBKO ISl 3TOTO YPOBHS. HacTh pe3€pBHBIX 4acOB
MO3BOJIMJIA BCTPOUTHh HEOOXOJIMMOE KOJIMYECTBO YACOB B TEMax M3Y4YCHUS, a TaKKe
OpraHU30BaTh U TEMAaTUYECKOE TTOBTOPEHUE KAk Ha 0a30BOM, TaK M Ha yriIyOJIE¢HHOM
YPOBHSIX, U UTOTOBOE MOBTOpPEHNE; B rpadax «KonnuecTBo 4acoB ykazaHbl TaKKe T

4yackl, KOTOPbIE B3ATHI U3 pe3epBa (yKa3aH CUMBOI «Py»).

! Kypcusom B TekcTe nporpammbl B pasgenax «Llenu n sapaumn», «MpeameTHblIe pe3ynbTaTbl» BblAeNeHbl 31eMEHTbI,
KOTOpble NpeACcTaBAeHbl ANA U3YYEeHUA Ha YrNy6NEHHOM ypoBHE

2 NoayepknBaHMe MMeeT MaTepuas, KOTOpPbI U3y4aeTcA B 03HaKOMUTE/IbHOM MIaHe M He BKJ/II0YaeTCA B COCTaB
npeameTHbIX pe3ynbtaTos ocsoeHna OO COO



[Ipu ¢dopmupoBanuu TemMaTHYeCKOro IUIAHUPOBAHUSL  MPELYyCMATPUBAIOCH
pacrpejielieHie 4acoB BHYTPHU TEM M MEXIY TEMaMH C LIETIbI0 00ecrieYeHus! HeJIeJIbHOM
Harpy3ku njisi oOydaromuxcsi, H3Yy4alolllMX XHMHUIO Ha YriyOJEHHOM YpOBHE.
[lepepacnpenenenue 4acoB MEXAY HEKOTOPHIMM TE€MaMH IMO3BOJIMIIO COXPAaHUThH
TeMaTHYeCKHi y4eOHbIil 00bEM MaTepuana, UCIOIb30BaHUE PE3EPBHBIX YaCOB TAKKE
o0ecneunsio Halauyue Y4eOHbIX YacoB Ha 000OIIEHHE, HTOrOBOE IMOBTOPEHUE H
KOHTPOJIb y4yeOHOro Marepuaina. Takum 00pa3oM, CHHXPOHH3ALUS TEMAaTHYECKOIro
IUTAaHUPOBAaHUS 0a30BOr0 U YriayOJEHHOTO YpPOBHEM HM3YYEHHS XUMHH IOJTHOCTBHIO
COXpaHWJa COJEpKATEIbHBIM acmeKkT mporpaMMbl KypcoB 10-11 kmaccoB nms
MYJIBTUIPO(UIBHOIO yUeOHOTO IIJIaHa.

JlanHast mporpamMma SIBJISIETCS OPUEHTHUPOM JJISi COCTABIECHUS pabOUYUX MPOTPAMM,
aBTOpPBl KOTOPBIX MOTYT MPEMJIOKUTh CBOM MOJIXOJ K CTPYKTYPUPOBAaHUIO H
NOCJIEI0BATEIbHOCTH HM3yYEHUs ydyeOHOro MmaTepuana, a TakKKe CBOE BHJICHHUE
OTHOCHUTEJIbHO BO3MOKHOCTH BBIOOpAa BapUaTHUBHOW COCTABIISIIOIIEH COAEpMaHUS
npeaMeTa JOMOJHUTENIBHO K 00s3aTeIbHON (MHBAPUAHTHOM ) YaCTH €T0 COJIEPKAHUS B
pamMKax pe3epBHBIX dYacoB. Pe3epB y4eOHOrO BpEeMEHHM pPEKOMEHAYEeTCS st
peann3anuyd aBTOPCKUX TMOAXOJOB K HCIOJB30BAHUIO Pa3HOOOpPa3HBIX (PopMm

OpraHu3alyy yueOHOro npouecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA «XUMMUS»

XuMuueckoe o0pa3zoBaHue, MOTYy4aeMO€e BHIITYCKHUKAMH CPEIHEH IIKOJIbI, SIBIISIETCS
HEOTHEMJIEMOM YacThi0 MX OOpa30BaHHOCTU. OHO CIYKUT 3aBEpPLIAIOLIUM 3TalloOM
peanu3alydd Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KIIIOYEBBIX LEHHOCTEM,
MPUCYIIUX IEJIOCTHON CUCTEME XUMMUUYECKOTr0 00pa3oBaHus. ITH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TMPUPOJILI, (OPMUPOBAHUS MHUPOBO33PECHUS M OOIIEH KYJIBTYPHI
YEJIOBEKA, a TAKXKE DKOJIOTHUECKH 000OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
NpUPOAHON cpene. Peamm3yercss Xummueckoe 00pa3oBaHUE YYaIIUXCsl CpeaHen

IIKOJIBI CPEICTBAMHU Y4YEOHOro mnpeaMera «XuMHUsS», COJEpKaHHUE M IMOCTPOCHUE



KOTOPOTO OINPEAEIICHBI B TPOrpaMMe ¢ YUETOM Crielu(PUKN HAYKH XUMUH, €€ 3HAUCHUS
B [IO3HAHUU MPUPOJIbI U B MATEPUATILHOM KU3HU 00IIECTBA, a TAKXKE C YUETOM OOIUX
LeJIel U TPUHLMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHETO
obmiero oopazoBanus B Poccuiickoii denepanuu. Tak, Hanpumep, Ipu GOpMUPOBAHUH
COJIepKaHUs MmpeaMeTa « XUMHsD» YYTEHBI CIEAYIOIIME IMOJOXKEHU O clieuuduke u
3HAYECHUU HAYKA XUMHHU:

XUMHSI Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIPAaeT O0COOyI0 pojb B
COBPEMEHHOW IIMBUJIM3AIIMU, B CO3JaHUHN HOBOM 0a3bl MaTepuaabHOM KylIbTyphl. OHa
BHOCUT CBOM BKJaJ B ()OPMHUPOBAHHE PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, B
CO3JaHHE LEJIOCTHOTO MPEACTABICHHUS OO0 OKPYKAIOIMIEM MHUPE KaK O €IUHCTBE
OpPUPOABl U YEJIOBEKa, KOTOpoe (OpMHUpPYETCSs B XMMUU Ha OCHOBE NOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUpPA, OCO3HAHUSA B3aUMOCBI3U MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.

CoBpemeHHass XMMHS KaK Hayka CO3MJaTelnbHas, Kak HayKa BBICOKHX
TEXHOJIOTUI HaIlpaBji€Ha Ha pelieHue ria00aJbHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTUA
YEJIOBEYECTBA —  CBIPbEBOM, DJHEPreTUYECKOM, MUIIECBOM, SKOJOTHYECKOU
0e30macHOCT M OXpaHbl 3/I0pOBbsi. TE€CHO B3aMMOJEHCTBYSI C JIPYTUMH
€CTECTBEHHBIMU HAayKaMH, XUMHS CTajla HEOTHEMIIEMON 4acTbi0 MUPOBOM KYJIBTYPHI,
HEOOXOJAMMBIM YCJIOBHEM YCHEIIHOIO TPYAA M KM3HHM Ka)XAO0ro ujeHa obuiectBa. B
COOTBETCTBUM ¢ oO0muMH nensiMu u npuHiunamu COO coaepkaHue npeamera
«Xumus» (10-11 kmaccel, 0a30BbIii  ypOBeHb W3y4YeHHUsI) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YYaIOIIUXCs, HEOOXOIUMYIO
UM JUIsI BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTHUPOB, YCIHEIIHOIO BKJIIOYEHHUS B
U3Hb COLMYMa, MPOJOKEHUSI 00pa30BaHUs B PAa3IMUYHbBIX 001aCTAX, HE CBSI3aHHBIX
HEMOCPEICTBEHHO C XUMHUEM.

CocraBmsiromiuMd ~ 1peaMeTa  «XuUMUS» — ABISIOTCS  0a30Bble  KypChl  —
«Oprannyeckas xumus» U «OOmass W HeopraHWYeckas XUMHUS», OCHOBHBIM

KOMIIOHCHTOM COACPKAaHHUA KOTOPBIX SABJIAIOTCA OCHOBBI 0a3zoBoOM HayKu: CHUCTCMaA



3HAHUW MO0 HEOPraHWYeCKOW XUMHUHU (C BKIIOYEHHEM 3HAHMN W3 OOIIer XUMUU) U
opraHnyeckol xumuu. DOpMUpPOBAHHE JAHHOW CUCTEMbl 3HAHWW MPU U3YUYEHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHUS BCEr0 MHOT0oOpa3us BEIIECTB
Ha OCHOBE OOIIMX TMOHSATHH, 3aKOHOB U Teopuil xumuu. CTpyKTypa COAEpKAHUS
KypcoB — «Opranuueckas xumusi» U «OOIass W HeopraHuyeckKas XUMH»
copMupoBaHa B MpoOrpaMMe o XMMHUH Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3YUCHHIO
y4eOHOro Marepuaia M OOYyCIOBJIEHa HCTOPHUYECKH OOOCHOBAaHHBIM pPa3BUTHEM
3HAHUW HA OMNpPENETEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce opraHnueckoil XuMuu
BEILECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCHYECKOW TEOpUU CTPOEHUS
OpraHUYECKUX COCAMHEHUH, a TaK’K€ Ha YPOBHE CTEPEOXUMUUYECKUX U 3JIEKTPOHHBIX
NPEACTaBICHUI O CTpOeHUU BenlecTB. CBelleHNs 00 M3y4aeMbIX B Kypce BEIECTBax
JAI0TCS B Pa3BUTHH — OT YIJIEBOAOPOJOB JO CIOKHBIX OMOJOTMYECKH aKTHUBHBIX
COEIMHEHU. B Kypce opraHmueckoil XMMUM MOJy4aroT pa3BUTHE C(HOPMUPOBAHHBIE
Ha ypOBHE OCHOBHOI'O 0OILEro o0pa3oBaHUs MEpBOHAYAJIbHBIC IMPEACTABICHUS O
XMUMHYECKOH CBA3M, KIAaCCU(PUKAIIMOHHBIX PU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIUU.

B npenmere «Xumus» 6a30BOr0 ypOBHS pacCMaTpPUBAETCS U3yUYEHHBIH Ha YPOBHE
OCHOBHOTO 0011ero o0Opa3oBaHMsI TEOPETUUYECKH Marepual U (PaKTOJIOTHYECKHE
CBEJICHUS O BELIECTBAX M XUMHUECKON peakluu. Tak, B 4aCTHOCTH, B Kypce «O01mas u
HEOpraHuyecKass XUMHs» 00ydarolMMCs MPEJOCTaBIseTCs] BO3MOKHOCTh OCO3HATh
3HAUEHHUE TMEPUOJUYECKOr0 3aKOHA C OOILIETEOPETUYECKHX W METOAO0JOTMYECKUX
NO3ULHUN, ITy0Xe MOHATh UCTOPUYECKOE M3MEHEHUE (DYHKIMII 3TOro 3akoHa — OT
obobmaromiei 10 OOBACHSIONMIEH U MporHo3upyromlei. Enunas cucrema 3HaHUN O
BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U MPUMEHEHUH, a TAKXKE O
XUMUYECKUX  PEaKUMsSIX, UX CYIIHOCTH M  3aKOHOMEPHOCTSAX  IPOTEKaHUs
nonoyiHsietcss B kypcax 10 m 11 kmaccoB sieMeHTamMu COAEp>KaHUS, WMEIOIIUMHU
KyJIbTYpPOJIOTUYECKUH M TPUKIAAHOW XapakTep. OTHU 3HAHUS CIOCOOCTBYIOT

IMNOHMMAHHWIO B3aMMOCBA3UM XMMHH C JAPYI'MMHU HayKaMHM, PACKpPLIBAIOT e€ poOJIb B



MO3HABATENIbHOM M  MPAKTUYECKOW JIEATETbHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHHUS K IMPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX
MPWIOKEHUN XUMHH, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOieMaX, CBI3aHHBIX C XUMHEH, KPUTUYECKHA OCMBICINBATH
MH(OPMAIUIO U TPUMEHSTH €€ JJI MONOJIHeHUS 3HAHUH, peleHus
WHTEJUICKTYaJbHBIX U 3KCIEPUMEHTANBHBIX HCCIEA0BaTeNbcKUX 3a1au. Comepxanue
ydyeOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS H3Y4YEHUSI OPUEHTUPOBAHO Ha
dbopmupoBaHue y OOy4YaIOMIMXCSd MHUPOBO33PEHUYECKOW OCHOBBI ISl TOHUMAHMS
¢unocockux HIEH, TAKUX KaK: MaTEepUAIbHOE E€IUHCTBO HEOPraHUYECKOro H
OpraHU4eCcKOro MUpa, 00YCIOBICHHOCTb CBOMCTB BEIIECTB UX COCTABOM U CTPOEHUEM,
M03HABAEMOCTb MMPUPOAHBIX SIBJICHHUM Iy TEM IKCIIEPUMEHTA U PEIICHUS POTUBOPEUNI
MEX/y HOBBIMU (PaKkTaMU U TEOPETUUYECKHUMH MPEINOCHUIKAMH, OCO3HAHUE DPOJIH
XMMHHA B PEUIEHHHM DSKOJOTMYECKHX IMpoOsieM, a Takke NpodiieM cOepexeHUs
YHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTUN U MAaTEPHUAJIOB.

B nuiane pemieHus 3a1ay BOCIUTAHUA, Pa3BUTUS U COLMAIM3ALUU O0YYaIOIIUXCS
OPUHATBIE MPOrpPaMMON MO XMMHMHU MOJIXOJbl K ONPEICIICHUIO COJEp)KaHUs U
IOCTPOCHHUS TpeaMeTa npeaycMaTpuBaloT (OpMUPOBaHUE Yy  OOydYaroIIUXCS
YHHUBEpPCAJbHBIX YU4E€OHBIX NEHCTBUI, UMEIOIIMX 0a30BOE€ 3HAUEHUE JJISl Pa3IUYHbIX
BUJIOB JICSITEIILHOCTH: pEIICHUs MpoOJieM, TMOWCKA, aHaiu3a UM O00pabOTKH
uHpopManuu,  HEOOXOOUMBIX MJis  NPHOOPETEHHs] ONbITa MNPAKTUYECKON U
UCCJIEI0BATENbCKON IEATEIbHOCTH, 32aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMUHU.
XuMHUsL Ha ypoBHE YIJIyO0JEHHOr0 M3y4eHHMs 3aHMMAET BaXXHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4YHOro o0pa3oBanus yuyammuxcs 10—11 knaccos. M3yuenue npeamera,
peanu3zyemMoe B ycloBuAX  auddepeHnupoBaHHOTO, TPOGUILHOTO 00y4YeHUS,
MpU3BaHO oOOecTHeunTh O00Ie00pPa30BaATEIbHYI0 W OOIIEKYJIbTYPHYIO MOJATOTOBKY
BBIMTYCKHUKOB IIIKOJBI, HEOOXOAUMYIO IIJISl aJanTalldd UX K OBICTPO MEHSIOUTUMCS
YCIIOBUSIM KU3HH B COLIMYME, a TAKXKe JJIA MPOJOJKEHUsI OOYUYEeHHsI B OpraHU3alMsIX

npodecCHOHaNBbHOTO 00pa30BaHUs, B KOTOPHIX XHUMHS SBJSETCS OJHON U3



IPUOPUTETHBIX TUCHUIUIMH. B mporpamMMe no XuMuun Ha3HaueHHUE NpeaMeTa « XUMUSD)
MOJTy4aeT MOAPOOHYIO0 HHTEPIIPETALIMIO B COOTBETCTBUHU C

ocHoBornosararmuMy nojoxeHussMu GI'OC COO o B3auM0o00yCIOBIEHHOCTH LIETEH,
COJICpKaHMs, pe3yJlbTaTOB OOy4YeHHUss MU TPeOOBaHMI K YPOBHIO MOJATOTOBKHU
BBITYCKHUKOB. (CBHIETENBCTBOM TOMY SIBIIIFOTCS CJHEAYIOIIKME BBITOJHIEMbIC
IPOrpaMMOii 10 XUMUU (PYHKITHH:

UH(GOPMAIIMOHHO-METOIUYECKas], pean3ains KOTOpoil 00ecreynBaeT MOIy4eHHe
NPEACTABICHUS O LENSIX, COAEPKaHUU, OOIIEH CTpaTeruu 0O0y4YeHUs, BOCIIUTAHUS U
pa3BUTHs 00YyYaIOLIUXCS CPEACTBAMU MPEAMETA, U3YUaEMOr0 B paMKaX KOHKPETHOIO
npoduis;

OpraHu3allMOHHO-TUIAHUPYIOIIas, KOTopas MpeayCMaTpUBAET  OINpEJCICHHE:

OPUHLUIIOB CTPYKTYPUPOBAHUS U MOCIIEI0BATENIbHOCTH U3YUEHHs y4eOHOTO
MaTepuaia, KOJMUYECTBEHHBIX U KaU€CTBEHHBIX €r0 XapaKTEePUCTUK;

MOJXO/J0B K (POPMHUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJS U OLICHKH
00pa30BaTeNbHBIX JAOCTHKEHUN OOyYaroIIMXCs B paMKaxX WMTOTOBOM aTTECTAllMHM B
(dbopmMe eTMHOTO TOCYAAPCTBEHHOIO 3K3aMEHa 10 XUMHUH.

[Tporpamma a1t yriiyOJa€HHOTO U3YUYECHUST XUMUU:

yCTaHaBIMBAaE€T WHBApUAHTHOE NPEIMETHOE COJAEpKaHHUe, 00s3aTeNbHOE IS
U3y4EHUs B paMKax OTIENbHbIX Npoduiei, mpeaycMaTpUBaeT paclpeleieHue U
CTPYKTYPUPOBAHHE €r0 MO KJaccaM, OCHOBHBIM COJIEpKATEIbHBIM JHMHUSIM/pa3aenam
Kypca;

DaET MPUMEPHOE pacipeesieHne y4eOHOro BpEMEHU, PEKOMEHAYEMOTO IS
U3YYEHHUS OTNEIbHBIX TEM;

npearaeT NpUMEPHYIO IMOCIIEI0BaTeIbHOCTh M3YyYEHHUs] y4eOHOro Marepuana C
y4€TOM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3€i;
Ta€T METOJAMYECKYI0 HHTEpIpeTaluio Iejed MU 3a7ad M3y4yeHus MpeaMera Ha
yrayOaEéHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CPEIHErO

o011ero 00pa3oBaHus, COAEPIKATEIBHON XapaKTEPUCTUKN IUIAHUPYEMBIX PE3YJIbTaTOB



OCBOEHMsI OCHOBHOM 00pa3zoBaTeNbHOM MpOrpaMMbl CpeHEro 001iero o0pa3oBaHUs
(JINYHOCTHBIX, METAIIPEAMETHBIX, MPEAMETHBIX), & TAKKE C YYETOM OCHOBHBIX BUOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUN OOy4Yaromerocss MO OCBOEHHUIO COJAEpKaHUs
npeamMera.

[To Bcem mo3uIMsiM B porpaMMe Mo XUMHUHU MPEAyCMOTpEeHa TPEEMCTBEHHOCTh C
oOydyeHHeM XMMHHM Ha ypOBHE OCHOBHOro oOmero ob6paszoBanus. [Iporpamma 1o
XUMHUHU CIYKUT OPUEHTHPOM JUIsl COCTABJICHHUS aBTOPCKUX paboyux mporpamm. 3a
npeaesiaMyd YCTaHOBJICHHOW MPOTpaMMOM MO XMUMHUHU 00s3aTeNbHONU (MHBapUAHTHOM)
COCTABJISIIOLIECH COEepXKaHUsl YUYEOHOro mpenMera «XUMHs» OCTAETCSI BOBMOXKHOCTb
BHIOOpAa €ro BapUaTUBHOM COCTABIISIONICH, KOTOpas JOJDKHA OIpEAeNAThCs B
COOTBETCTBHHU C HAIIPABJIECHUEM KOHKPETHOTO Ipoduiisa 00yueHus. ABTopamu pabodnx
IpOrpaMM MOXET OBbITh MPEJIOKEH MHOM MOAXOA K CTPYKTYpHUPOBAHUIO y4eOHOTO
MaTepHuaia U Mocjae0BaTeIbHOCTH €r0 M3y4YeHUs, CBOE BUJIEHUE MyTeH M CIOCOOOB
dbopMHUpOBaHUS CUCTEMBI TIPEAMETHBIX 3HAHUM, yMEHUHW U BHUJOB Yy4eOHOU
NESATEIbHOCTH, a TAKXKE CHCTEMbI CHOCOOOB U METOAMYECKUX MTPUEMOB MO PA3BUTHIO U
BOCITUTAHUIO 00YYaIOIIUXCSI.

B cootBercTBHM ¢ KoHUEeNTyadbHbIMU ToJI0keHUsIMU PI'OC COO o0 Ha3zHaueHuU
pEeIMETOB 0a30BOTO M yriayOnE€HHOTO YpoBHEH B cucteme AuddepeHImpoBaHHOTO
o0y4eHHs Ha YPOBHE CpeHero o0111ero 00pa3oBaHus XUMHUS Ha YPOBHE YIITYOJIEHHOTO
W3Y4YEHUsl HAMpaBJE€H Ha peaju3alMi0 MPEEMCTBEHHOCTH C IMOCIEAYIOIIUM 3TaroM
MOJYYEHUs] XUMHYECKOro O00pa3oBaHUsi B paMKax M3Yy4YEHHUs CIEIHaIbHBIX
€CTECTBEHHO-HAYUYHbBIX U XUMUUYECKUX JUCHUILUIMH B By3aX U OPraHU3ALUAX CPEIHETO
npodeccruonanbHOTO 00pa3oBaHus. B 3Tol CBs3M u3ydeHUe npeamera «XUMUsD)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclupeHue U yriyolieHue
TEOPETUUECKOW ¢ TIPAKTUYECKON TMOATOTOBKUA OOYYArOIIMXCA,

BBIOPABIIMUX OMNpEACNEHHbIA Tpoduiib 00ydeHUs, B TOM 4YHUCJIE C MEPCHEKTUBOU
MOCJICAYIONIETO  TMOJIYYCHHS ~ XMMHYECKOTO  O0pa3oBaHUsS B  OpPTaHHU3AIUAX

npodeccuonansHoro obpaszoBanus. B cBere TpeboBanuit API'OC COO «k
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IUIAaHUPYEMBIM pe3yJibTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENbHON MpOrpaMMbl
cpenHero 001iero 00pa3oBaHus U3yUeHUE IpeIMeTa « XUMUS» OPUEHTHUPOBAHO TAKXKE
Ha pEHIeHWE 3aJlad BOCIUTAHUS M COLMAIBHOTO pa3BUTHS OOYYalOlUMXCs, Ha
dbopMUpoBaHHE Y HUX OOIICUHTENIEKTYaIbHBIX YMEHUN, YMEHUIN pallioHaIN3aIiH
yueOHOro Tpyaa ¢ OOOOIIEHHBIX  CHOCOOOB  AEATEIBHOCTH, HUMEIOIINX
MEKIMCLMIUIMHAPHBINA, HAATPEIMETHBIA XapaKTep.

XuMHsl Ha YpOBHE YriayOJEHHOTO HM3Y4YEHHUS BKIIOYAET YIIIYOJEHHBIE KYpPChI —
«Oprannyeckas xumusi» 1 «O01mas u HeopraHuyeckas xumus». [lpu onpenenenun
MOJXO/JOB K OTOOPY M CTPYKTYPHOH OpraHM3aluu COJEpKaHUsl 3THX KypCcOB B
MporpaMMe Mo XUMHUHU 3a OCHOBY NpuHATHI nojoxenuss GPI'OC COO o paznmuusax
0a30BOro U yriyoJE€HHOrO YpOBHEN U3y4EHHUS ITpeIMeETa.

OcHoBy coziepkaHusi KypcoB «Oprannueckast XuMusi» 1 «O0111as 1 HeopraHuyeckast
XUMUS» COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHUMH, OTHOCSIIUXCS K
0a30BOMY YPOBHIO H3y4EHHUS MIPEeIMETa. DTa CUCTEMA 3HAHUM MOJTy4aeT ONpeeIEHHOE
TEOPETUYECKOE JIOMOJHEHUE, IO3BOJSIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO
OonpImii 00b€M (akToIornyeckoro matepuana. Ha yrimy6inéHHOM ypoBHE U3ydeHUS
npeaMera odecrieueHa BO3MOKHOCTh 3HAYUTENILHOTO YBEJTUUYECHUSI 00bEMa 3HAHUM O
XUMHUUYECKUX 3JIEMEHTaX M CBOICTBAX MX COCJAMHEHUN HAa OCHOBE PaCUIMPEHUs U
yrayOneHus TMpeACTABICHUM O CTPOEHUMH BEIIECTBA, XHUMHUYECKOM CBSI3M U
3aKOHOMEPHOCTSIX TMPOTEKaHUs pEeaKlMid, paccMaTPUBAEMbIX C TOYKH 3pPEHUS
XUMHUYECKON KUHETUKM M TEePMOAMHAMHUKH. V3yueHue meproauyecKoro 3aKoHa U
[Teproanueckoit CUCTEMBI XMMHUYECKHX 3JEMEHTOB 0a3MpyeTcs Ha COBPEMEHHBIX
KBAHTOBOMEXAHMUYECKUX TMPEJCTABICHUSAX O CTPOCHUU aToMa. XHUMHYECKasl CBSI3b
OOBSCHSAETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX
M3MEHEeHUH Mpu €€ 00pa30BaHMU U Pa3pyILLIEHHUH, a TAK)KE C TOUKH 3pEHUSI MEXaHU3MOB
e€¢ oOpa3zoBanusd. W3yueHue TUINOB peakuuid JOMOJHSAETCS (HOPMUPOBAHUEM
IPEJICTaBICHUNA 00 S3JIEKTPOXUMHUECKHUX MpOIeccax M AJIEKTPOJIM3E PacIlIaBOB U

pPacTBOPOB BEILIECTB. B Kypce opraHndeckor XMMUU IPU pACCMOTPEHUU PEAKIIMOHHOM
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CIIOCOOHOCTH COEAMHEHMH yaensieTcs 0co00e BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX
sbdexTax, 0 B3aMMHOM BIIUSHHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakiuil.
Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJICPKAHUE KYPCOB XUMUU YTITyOJIEHHOTO YPOBHS
U3YYEHUS JJIS KIIaCCOB OMpeeEHHOro mpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY
U XapakTep JOMOTHEHUH K 001Iel CHCTeMe TIPEIMETHBIX 3HAHWI ) OKa3bIBAIOT BIUSHUE
CMEXHbIE ITpeaAMETHI. Tak, HanpuMep, B COJIepKaHUM NpeaMeTa I KJIIaCCOB XMMHUKO-
dbuznyeckoro mpoduias OoJyblIoe 3HAYeHUE OyAyT HMETh 3JIEMEHThl Y4eOHOro
Marepuana mno ooduieit xumun. [Ipyu u3ydeHun mpenMera B JAHHOM Cilydae aKIEHT
OyZeT caenad Ha OOIIHOCTh METO0B MTO3HAHUS, OOITHOCTh 3aKOHOB U TEOPUH B XUMHH
u B (pU3MKE: aTOMHO-MOJICKYJIsIpHasi Teopusi (MOJIEKYJsipHasi Teopus B (usuke),
3aKOHBl COXPAHEHUS MACChl W HHEPruU, 3aKOHbl TEPMOJMHAMHKH, 3IIEKTPOJIMU3a,
IPEICTABIICHUS O CTPOCHHUH BELIECTB U Apyroe. B coaepkanuu mpeamera 1Jis KJIacCcoB
XUMHUKO-OMOJIOTUYECKOro Mnpoduias OonblIMid  yAENbHBIA Bec Oylner HUMETh
opraHuydeckass Xxumus. B 3Tom ciyyae mpenocTaBisieTcsi BO3MOXKHOCTh i OoJee
OOCTOSITEILHOTO ~ PACCMOTPEHHUST ~ XMMUYECKOW  OpraHM3alud  KJIETKH  Kak
OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K IPUMEPY, TAKUE CTPYKTYpPHBIE
KOMIOHEHTBI, KaK JIMIUAbL, OCJIKH, YIJIEBOAbI, HYKJICMHOBBIE KUCJIOTHI U Apyrue. [Ipu
9TOM 3HAHUS O COCTaB€ M CBOWCTBAX IMPEACTABUTENIEH OCHOBHBIX KJIACCOB
OpraHMYECKUX BEIIECTB CIY>KaT OCHOBOM MJI HM3Y4YEHUS CYLIHOCTH IPOIECCOB
(dboToCHUHTE3a, IBIXaHUS], TUILEBAPEHUS.

B nnane @opmMupoBaHMST OCHOB HAyYHOTO  MHPOBO33PEHHS, OCBOEHHS
OOIlIEHAYYHbIX METOJIOB MO3HAHUS U OIbITA MPAKTUUYECKOTO MPUMEHEHHUSI HAYYHBIX
3HAHUW U3Y4YEHUE TMpeaMeTa «XHUMHS» Ha YIIIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3SIX € Yy4eOHBIMH TMpeaMeTaMd €CTeCTBEHHOHAYYHOTO U
MaTEMaTUYECKOTO LIUKIIOB, a TAKXKE PYCCKUM SI3BIKOM.

[Tpu n3ydyenun yueOHOro npeamMera « XuMus» Ha yriayOla€HHOM YPOBHE Takke, Kak
Ha YpPOBHE OCHOBHOT'O W CpeIHero oomiero oobpa3oBaHus (Ha 0a30BOM YypOBHE),

3a/1auei IEPBOCTEIICHHON 3HAYUMOCTH SIBISIETCS (DOPMUPOBAHKE OCHOB HAYKH XUMUU

12



KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON JIEATEIIbHOCTH YEeJIOBEKa
M OJIHOTO W3 KOMIIOHCHTOB MHPOBOM KyJbTypbl. PemieHue »Toi 3amaum Ha
yIIIyOJIEHHOM YPOBHE M3YUCHHS MpEaAMETa MPEeanoaracT peajn3alyio TaKuX IeNeH,
KakK:

dbopmMupoBaHue MPECTABICHMI:

0 MarepuajlbHOM €IWHCTBE MHUpPA, 3aKOHOMEPHOCTAX M IMO3HABAEMOCTU SIBJICHUM
MIPUPOBI, O MECTE XMMHUHM B CHUCTEME €CTECTBEHHBIX HAyK M €€ Beayllel poJiu B
o0ecrieYeHU YCTOMYMBOTO pPa3BUTHS 4YEJIOBEYECTBA: B PEIICHUH IpolJieM
AKOJIOTUYECKOMN, SJHEPreTUUECKON U TMHUILEBOM O€30MIaCHOCTH, B Pa3BUTUU MEAUIIHBI,
CO3/JaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HMCTOYHMKOB DSHEPruM, B 0OECICUECHUU
pallMOHAIILHOTO MPUPOIOIOIL30BaHusl, B (()OPMUPOBAHUM MHPOBO33PEHUSI U OOIIIEH
KYJBTYpPBI YEJIOBEKA, a TaKKe IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPELE;

OCBOCHHUE CHCTEMbl 3HAHMH, JICKAIIUX B OCHOBE XHUMHMYECKOW COCTABJISIOIICH
€CTECTBEHHO-HAYUYHOW KapTHHBI MHpa: (DyHIaMEHTAJIbHBIX MOHATHM, 3aKOHOB U
TEOpUN XHMHUHM, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHUHM BEIIECTBA HA Pa3HBIX
YPOBHSIX  — ATOMHOM, MOHHO-MOJICKYJISIPHOM, HAIMOJICKYJISIPHOM, 0
TEPMOJUHAMUYECKUX U KUHETUUYECKHX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMHUYECKUX
peaKkiuii, 0 XMMUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAaX, 00 0OIINX
HaY4YHBIX MIPUHIMIIAX XUMUYECKOTO MTPOU3BO/ICTBA;

dbopmMupoBaHUe Yy OOYYArONIMXCS OCO3HAHHOTO ITOHMMaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHHMHK IS OOBSCHEHHWS KIFOYEBBIX HJACH W TpoOjeM
COBPEMCHHOM XHUMHH, ISl OOBSICHEHHUS M IIPOTHO3UPOBAHUS SIBICHUM, MMEIOIINX
€CTEeCTBEHHO-HAYUHYIO MPUPOY; TPAMOTHOIO pEIIeHUsS MpoOJieM, CBS3aHHBIX C
XMMHEN, NPOTHO3MPOBAHMUS, aAHAIN3a U OLEHKU C IIO3ULUHUM DKOJIOTUYECKOHN
0€30MacHOCTH MOCIICICTBUI OBITOBOM U MPOU3BOICTBEHHOMN JEATEIIBHOCTH YEJIOBEKA,
CBS3aHHOM C XHMHYECKHM IIPOM3BOACTBOM, MCIOJIB30BAaHHUEM M IepepabOTKON

BEIIIECTB;
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yrayOJieHue MpeACTaBiICHU O HAyYHBIX METOAaX IMO3HAHHS, HEOOXOJIUMBIX st
PUOOPETEHUS] YMEHUN OPUEHTUPOBATHCSA B MUPE BEIIECTB U O0BSICHEHUS XUMUYECKHUX
SBJICHUM, HMMEIOIMX MECTO B TPHUpPOJAE, B TMPAKTHUECKOU JESITEIbHOCTH U

HOBCCI[HGBHOﬁ KHN3HHU.

HEJIN U 3AJAYHN YYEBHOI'O HPEIMETA «XUMMUA»

B mpaktuke mnpemogaBaHWs XWMHH KAaK Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK U HAa YPOBHE CPETHETrO OOIIEro 00pa3oBaHUs, MPU OMPEIACICHUH
COAEPKATEIIbHOW XApaKTEPUCTHKHA UENeW W3y4YEeHUs MpeIMETa HaIpaBICHUEM
MEPBOCTENICHHOW 3HAYUMOCTH TPAJUIUOHHO TPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKOM HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH YEJIOBEKa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKHM 3PEHHSI TAaKOW IMOJAXOJ K OIPEACIICHUIO LEJNeH H3YYEHHS
MpeAMETA SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

['maBHBIMU LIEISIMU U3YUECHUS MpeaMeTa « XUMUS» Ha YPOBHE CPETHETO OOIIETo
oOpa3zoBaHus Ha 0a30BOM YPOBHE SIBJISIOTCS:

dbopMupoBaHUE CUCTEMbl XUMUYECKUX 3HAHWUN KaK BaKHEHIIEH COCTaBIISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIOUEBbIE MOHSITHUS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPHH XUMHUHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHUE W
MOHUMAHUE CYITHOCTH JOCTYMHBIX OO0O0OIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMHpoBaHUE U Pa3BUTHE MPEACTABICHUIN O HAYUYHBIX METOJaX MMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIINI, HEOOXOAUMBIX JJIsI MPUOOPETEHUST yMEHUI
OPHUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKHUX SABICHUMN, UMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUIECKON M MOBCETHEBHON KU3HU, PA3BUTHE YMEHHUU U CTIOCOO0B
NEeATEeIbHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHUMHYECKOTO SKCIEPUMEHTa, COOJIOIEHWEM TpaBWiI 0OEe30MacHOro

oOpallieHusl ¢ BEIIECTBAMH.
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CopepxarenpHasi XapaKTepUCTHKA IeNell W 3aaady HM3y4deHHs IpeaMera B
nporpaMMe MO XMMHU YTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBHHM C HOBBIMH
MPUOPUTETAMU B CUCTEME CpeliHero oomiero oopazoBanusi. Cero/iHd B MpenoaBaHuu
XUMUU B OOJIBIIICH CTEMEHW OTAAETCS MPEANOYTCHHE MPAKTHUECKOW KOMIIOHCHTE
comepkaHusi  OOy4deHHWsS, OpPHEHTUPOBAHHOM HA  MOATOTOBKY  BBHITyCKHUKA
o01ieoOpa3oBaTelbHON OpraHW3allK, BIAJCIONIET0O HE HA0OpOM 3HAHUM, a
(GYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U yMEHHSIMH aKTHBHOTO
MIOJTyYeHUs 3HAHUH U IPUMEHEHHSI UX B PEATbHOMN JKU3HHU JIJISl PEIICHUS TTPAKTHUECKUX
3aa4d. B 3Toi CBsI3M mpu U3ydeHUU IpeameTa «XUMUsS» JOMUHUPYIOIIee 3HAUYCHUE
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

aganTanys OO0ydJaroImMXCsS K YCIOBHSAM JHHAMHYHO Pa3BHUBAIOIIETOCS MUPA,
dbopMHpoOBaHUE HHTEIIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECCTBAMHU U WX MPUMCHCHHEM;

dbopmupoBaHre 'y  OOYyYalOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIIIOUEBBIX
KOMITETCHIIU), HWMEIOINX YHUBEPCATbHOE 3HAYCHUE JUISl PA3IMYHBIX BHUJOB
NESATEeILHOCTH: pEIIeHUs MpoOiieM, MOWCKa, aHaiu3a U 00paboTku WH(OpMaIuu,
HEOOXOUMBIX /I IPUOOPETEHUS OMbITA JAEATEILHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TIO3HAHWM XWUMHH, a TaKKe I OIEHKH C TO3WIHUHA HDKOJIOTHYCCKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB Ha OPTaHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00yJaronuXxcsi: CIIOCOOHOCTH CaMOCTOSTEILHO TPHOOPETaTh HOBBIC
3HAHMS 10 XUMHH B COOTBETCTBUHU C JKU3HECHHBIMH IOTPEOHOCTSMH, MCIOJB30BaTh
COBpEMCHHBIC WH(OPMAIMOHHBIC TEXHOJOTHUW IS MOWCKA W aHajau3a ydeOHOH
HAyYHO-TIOMYJIIPHOW WH(OpMAIMM XHUMHYECKOTO COJepKaHus; (GOpMHUpPOBAHUE WU
pa3BUTHE Yy OOy4YalOIMMXCA AaCCOIMATUBHOTO M  JIOTHYECKOTO  MBIIUICHHUS,

HaOJIOIaTEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOEHHO HEOOXOIUMBI,
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B YACTHOCTH, MPH IUIAHUPOBAHWHM U TMPOBEICHUU XHUMHUYECKOTO DSKCIICPUMEHTA,;
BOCIIUTaHHUE Y OOYyYarommxcs yOeKIEHHOCTH B TYMaHUCTUYECKOW HampaBlIEHHOCTH
XAMHH, €€ BaXXHOW pONM B pEHICHHH TI00adbHBIX MPOOJIIEeM PpalrOHAIBHOTO
MIPUPOOIIOIL30BAHNS, TIOMOJIHCHUS DSHEPTETHUECKUX PECYpCOB W COXPaHEHUS
MIPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEPEeKHOTO OTHOIICHUS K
NPUPOJE U CBOEMY 3JI0POBBIO, a TaKXKE NPHOOPETCHHS OIBITAa HCIOJIH30BAHUS
MOJTyYEHHBIX 3HAHUU JJI IPUHITHS TPAMOTHBIX PEIICHUH B CUTYAIUIX, CBSI3aHHBIX C
XUMUYECKUMH SIBICHUSIMHU.

Ilpu usyuenuu yuebno2o npeomema «Xumusy Ha y2nyONEéHHOM YPOGHE MaAKice,
KaK Ha ypoeHe OCHOBHO20 U CpedHe20 0bwe2o 0Opa3osanus (Ha 6A3080M yposHe),
3a0auyell nepeoCmMeneHHOl 3HAYUMOCU S8NAeMCcs hOPMUPOBAHUE OCHO8 HAYKU XUMUU
Kak obnacmu COBPEeMEHHO020 eCMeCmBO3HAHUS, NPAKMUYECKOU OesmelbHOCmu
Yenoeeka U 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMypbl.

Pewenue osmou 3a0auu ua yenyonéHmom ypoemwe usyueHuss npeomema
npeonoazaem peanuzayuio maxkux yenetl, Kax:

dopmuposarue npedcmasieHull:

0 MamepuanbHoOM eOUHCmBe MUpa, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
ABNEHUU NPUPOObL, 0 Mecme XUMUU 8 CUCTneMe eCIeCmE8eHHbIX HAYK U e€ gedyujell poiu
8 obecneueHuu YCMOUUUBOZO pA3BUMUS HUEN0BeYeCmB8a: 6 peuleHuu npooiem
9KOJI02UHECKOL, IHEePeemMUUEeCcKol U NUWe8ol De30NacHoCmu, 8 pa3eUumuu MeouyUHbl,
CO30aHUU HOBBIX MAMepuanos, HOBbIX UCMOYHUKOS IJHepeuu, 6 obecneueHuu
PAYUOHANTBLHO20 NPUPOOONONb308AHUS, 8 POPMUPOSAHUU MUPOBO33PEHUs U 00ujell
KYIbMYpbl 4e108eKd, a Makice IK0N02U4ecKU 000CHOBAHHO20 OMHOULEHUsL K CBOEM)
300p06bI0 U NPUPOOHOU Cpede; 0CBOEHUEe CUCMEMbl 3HAHULL, NeXCaujux 8 OCHOBE
XUMU4eCcKou cocmasnaowell ecmecmeenHO-HAYYHOLL KapmuHbl mupa:
DYHOAMEHMATbHBIX —~ NOHAMUL, 3AKOHO8 U  MeOputi  XUMUU, COBPEMEHHLIX
npeocmasieHull 0 CMpoOeHUulU 6eujecmsd HA pPA3HbIX YPOBGHAX — AMOMHOM, UOHHO-

MONEKYIAPHOM, HAOMONEKYISAPHOM, O
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MepMOOUHAMUYECKUX U KUHEMUYECKUX 3aKOHOMEPHOCMAX NPOMEKAHUSL XUMUYECKUX
peaxkyuti, 0 XuMUyeCcKoM pasHo8ecuul, pacmeopax u OUCNEPCHbIX CUCmemax, 0o oouux
HAYYHbIX NPUHYUNAX XUMUYECKO20 NPOU3800CMEa; (opMuposarue y 00y4anouuxcs
OCO3HAHHO20 NOHUMAHUSL 80CMPEOOBAHHOCMU CUCMEMHBIX XUMUYECKUX 3HAHUU OJis
00bACHEeHUs. KII04UegblX uodel u npoodiem CO8PeMeHHOU Xumuu, Ol 00bACHeHUs U
NPOCHO3UPOBAHUS AGTIEHUL, UMEIOWUX eCMEeCMBEeHHO-HAYYHYIO NPUPOOY; 2PAMOMHO20
peutenusi npooOem, CeA3AHHLIX C XuMueu, NPOSHO3ZUPOBAHUS, AHAAU3A U OYEHKU C
RO3UYULL DIKON02UYECKOU 6e30NACHOCMU NOCIeOCEUL ObIMOBOU U NPOU3BOOCEEHHOU
0esimenbHOCU Yel08eKd, C8A3AHHOU C XUMUYECKUM NPOU3B00CMBOM, UCNOIb308AHUEM
u nepepabomkou eeujecms, yeayOjeHue npeocmasieHutl O HAYYHbIX Memooax
NO3HAHUS, HeoOXO0OUMbIX Ol NpUoOpemeHUs YMeHUll OPUEHMUPOBAMbC 8 Mupe
gewjecme U O0O0BACHEHUS XUMUYECKUX SBIeHUl, UMEWUX Mecmo 8 npupooe, 8
NPAKMU4ecKol 0esimeabHOCIMuU U NOBCEOHEGHOU HCUSHU.

B nnane peanuzayuu nepsoouepeoHvix 0CHUMAMENbHBIX U PA3BUBAIOUJUX
@YHKYULL YeroCmHOU cucmemsl cpeoHe20 00we20 00pa3oeanusi Npu U3yYeHuu
npeomema «Xumusiy Ha y2ayOiEéHHOM YpO8He 0CODYI0 AKMYalbHOCHb NPUOOpEemarom
maxue yenu u 3a0a4u, Kax:

gocnumatue yoercOEHHOCMU 8 NO3HABAEMOCMU A8NEeHULl NPUPOObL, YBANHCEHUS K
npoyeccy meopyecmeda 6 ooiacmu meopemuyeckux U NPUKIAOHbIX UCCIe008aHUL 8
Xumuu, popmuposanue Mupo8o33peHus, COOMEENMCMEYIoUie20 CO8PEMEHHOM) YPOBHIO
Pazeumus HayKu, pazeumue MOMueayuu K o0y4yeHuio u no3HaHu, cnocobHocmeu K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOBE YCB0CHUs 00ujeuenoseyeckux
YyeHHocmel, pazeumue HNO3HABAMENbHLIX UHMEPeco8, UHMENIEKMYAIbHbIX U
MBOpUeCcKUx cnocobHocmell 00yyarowuxcs, Gopmuposanue y HUX CO3HAMENbHO20
OMHOUWIEHUSI K CAMOOODA306AHUI0 U HENPEPbIGHOMY 00pA308AHUI0 KAK YCIOBUIO
YCNnewHou npogheccCuoHanbHol U 00WeCm8eHHOU 0eamelbHOCMU, OMBemCcmeeHH020
OMHOWEHUST K CB0eM) 300P06bl0 U NOMPeOHOCMU 8 300P08OM 00pa3ze MHCU3HU

Gdopmuposanue ymMeHUull U HABLIKOS PA3YMHO20 NPUPOOONONb306AHUSA, PpA3GUMUE
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9KONO2UYECKOU  KYAbMmypbl, npuobpemenue  onvima  0OWECMBEeHHO-NO0AE3HOU
DKONI02UYECKOU 0esime/lbHOCHU.

[lern w 3amaud  W3ydYeHHUS TpeaMeTra «XHUMHS» IOJYYHUIH TOJAPOOHYIO
METOJMYCCKYIO HHTEPIIPETAINIO B pa3jeiie nporpaMmel «IlmaHupyembie pe3yibTaThl
OCBOCHHMSI IpEAMETay, OJlaroaaps 4eMy o0ecIeueHO YETKOE IPEACTABICHHE O TOM,

KaKHWC 3HaHWA 1 YMCHUA UMCIOT IIPAMOC OTHOIICHHUC K pCain3aliuu KOHerTHOﬁ OCIu.

MECTO YYEBHOTI O ITPEJIMETA «XUMHUS» B YYHEBHOM IIJIAHE

B cucreme cpennero oOmiero obpaszoBaHus «XUMUs», HU3ydyaemas Ha 0a30BOM
yYpOBHE, IPU3HAHA 00513aTEIbHBIM yUE€OHBIM [IPEIMETOM €CTECTBEHHOHAYYHOTO ILIMKIIA.
OO6m1ee yncao 4acoB, PEKOMEHI0BaHHBIX JJ1s1 u3ydeHust xumuu — 70 gacoB: B 10 kacce
— 35 gacos (1 gac B Heneno), B 11 kimacce — 35 vacoB (1 yac B HeeINI0).

VY4eOHblii mnpeamer «XUMHS» YIUIYOJEHHOTO YpPOBHSA HW3YYEHHUS SIBISAETCS
IIPEIMETOM €CTECTBEHHOHAY4YHOIro LMKIA. Ero n3ydeHne mpeaycMOTpEHO B Kilaccax
€CTECTBEHHOHAYYHOTO NPo(UJIs, HAIPUMEP, XUMUUECKUX, XUMUKO- OMOJIOTUYECKUX U
MEIUUMHCKNX. B 3TuX Kiaccax M3ydeHUE NAaHHOTO MpeAMeTa MPEeayCMOTPEHO B
o0béMe yueOHON Harpy3ku He MeHee 3 4 B Henemto. OOmiee 4MCIO Yacos,
PEKOMEHIOBAaHHBIX I U3yUYEHUS XUMUU Ha yriayOnéHHoMm ypoBHe, — 210 yacos: B 10
kiacce — 105 yvaca (3 yaca B Heento), B 11 kimacce — 105 vaca (3 yaca B HeZle0).

IIpu dopmupoBanuu o0Opa30BaTEIbHON OpraHU3alUed MYJIbTUIPOPUIBHOTO
yueOHoro miana miusg 10 u 11 knaccoB ycraHaBiauBaeTcss yueOHash Harpyska Io
npeaMeTy «Xumusi» 1 6a30Boro ypoBHs B o0beme 1 yac B Hemento (35 4 B ron), a
Ui yrayOJa€HHOTO YpOBHS CiEAyIOIIMM oOpa3oM: | dYac B HeEJEm0 3a Cuer
obosatenpHol wactu OOIl COO m 2 wyaca 3a cuer wactu OOIl COO Ha
JOTIOJTHUTENbHBIE y4ueOHble mpenMerbl. Takum oOpazoM, uisi OOydaroImMxcs,
BBIOpABIIUX YTAyOJNEHHOE M3Yy4YeHHE XUMHH, y4eOHash Harpy3ka yCTaHaBJIMBAECTCS
takke 3 yaca B Henemo (105 4 B rojr), 3To MpaBOMEPHO, €CIIM MaKCUMaJIbHAs yueOHast

Harpy3ka He MPEeBHIIIAET MAKCUMAJIBHO JOMYCTUMYIO yUeOHYIO HArpy3Ky B HEJIEITIO.
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B TemaTnyeckoMm IMiIaHUPOBAHUM yKa3aH pe3epB y4eOHOTro BPEMEHH, KOTOpPOe
pPEKOMEHJIyeTcsl U1 pealu3alldd aBTOPCKUX TOJAXOJ0B IO HCIHOJIb30BAaHUIO

pazHo00pa3HbIX (GOpM OpraHu3aly Y4eOHOTro mpolecca.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O IIPE/IMETA
«XHNUMMUSA»

®I'OC ycranaBiuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00Yy4aroluuMuUCs
porpaMM CpeaHero o0mero oOpa3oBaHUS (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). [lomydeHne XuMu4eckoro oOpa3oBaHHsS Oa3upyeTcs Ha OCHOBHBIX
TUAAKTHYECKAX TMPUHITMIAX 00ydeHus (HaAydHOCTH, CACTEMHOCTH, CHCTEMAaTHIHOCTH,
JIOCTYITHOCTH, CBSI3U TEOPUU C TPAKTUKOMN, HATJSAHOCTU U Jp.), HA MPUMEHEHUU
COBPEMEHHBIX 00pa30BATENbHBIX TEXHOJIOTHMM C YYETOM MEXAaHU3MOB JOCTHXKCHHUS
BCEX IUIAHUPYEMBIX PE3YJILTATOB OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM MIPOrPaAMMBI.
Hay4yHo-meToanueckoi OCHOBOM It pa3paOOTKH IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOCHUSA nporpaMmm CPEIHETO o0111ero oOpazoBaHUs SBJISICTCS

CHCTGMHOHCHTCHBHOCTHLIﬁ IIoaxona.

JIMYHOCTHBIE PE3YJIBTATDBI

B cOOTBETCTBUY C CUCTEMHO-AEATETBHOCTHBIM MTOAX0JA0M B CTPYKTYPE JIMUHOCTHBIX
PE3YJIBTATOB OCBOCHHUSI ITPEIMETA « XUMHUSI» Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHus
BBIJICJICHBI CJIEAYIOIINE COCTABIISAIOLINE:

OCO3HAHUE 00YUYAOITUMUCS POCCUMCKON TPaXKIaHCKON UICHTUYHOCTH — FOTOBHOCTH

K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTA U CAMOOIIPEIEIIEHUIO;

HAJIMYME€ MOTHBAIMK K OOYYCHHIO; IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXXICHUN JTUYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPATUIIUN
0a30BOI HAYKH XUMUHU;

TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH JCSITEIHBHOCTH

LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, NPUCYLIIMMH LEIOCTHOM CHCTEME

XUMHUYECKOTO 00pa30BaHMS;
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HaJIMYUE MPABOCO3HAHUS IKOJIOTMUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LIENIU U

CTPOUTH )KU3HEHHBIE IIAHBI.

JInyHOCTHBIE PE3yIBTATHl OCBOCHUS MPEIAMETa «XUMHUS» JOCTUTAKOTCS B €UHCTBE
y4eOHOM M BOCHHUTATENbHOW JedaTeqbHOCTH OpraHu3alud B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSMU U
u7ieaaMu POCCUIICKOro rpakJJaHCKOT0 OOIIeCTBa, IPUHATHIMU B OOIIECTBE HOPMaMHU
U [paBWIaM{ TIOBEJEHUs, CHOCOOCTBYIOUIMMHM IpoLeccaM CaMOIIO3HaHus,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YYArOIINXCSI.

JImyHOCTHBIE ~ pe3ynbTaThl  OCBOCHHsI  IpeamMera  «XHMHUS»  OTPaXKkaroT
C()OPMUPOBAHHOCTb OIbITA IIO3HABATEIBHOW U MPAKTUUYECKOW JEATEIbHOCTH
oOyyaromuxcs Mo pealu3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEHW, B TOM 4HUCIE B

JacCTH.

1. I'pa:kaaHcKOro BOCIUTAHMSI: OCO3HAHMS O0YJaIOIIUMHUCS CBOUX
KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBOXKEHHUS K 3aKOHY M IPABOTIOPSJIKY;
MPEACTABICHHUS O COIMAIBHBIX HOPMax W IMpaBHJIaX MEKJIMYHOCTHBIX OTHOIICHHH B

KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOM MAESATEILHOCTH NPH CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUHU YU4EOHBIX U TO3HABATEILHBIX 3a/1a4, BHITOTHEHUHU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPHWHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI

JIPYTUX MPU aHAIKW3€ PA3IUYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2. IIaTpHOTHYECKOT0 BOCIIMTAHUS: [ICHHOCTHOTO OTHOIIICHUS K UCTOPUYECKOMY U
HAayYHOMY HACJIEJUIO OT€YECTBEHHON XNMUHU;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTHYECKOTO MTPUMEHEHUS
XMMHWH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKH €CTh PEe3yJIbTaT IIUTEIbHBIX
HaOJII0/ICHUM, KPOMOTJIMBBIX YKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO TpyjAa

YYEHBIX U IPAKTUKOB;

20



HHTEPECa M IIO3HABATCIIBHBIX MOTHBOB B IIOJIYUYCHHMHM H IIOCICAYIOIIEM aHAJIMU3C

uHGOpPMAIIUHU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OT€UECTBEHHON XUMUU;

3. JlyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TIOBEACHUS;, CIIOCOOHOCTH OIICHUBAThH

CUTyaIlid, CBS3aHHBIE C XUMHUYCCKUMH SIBICHUSMH, W TPUHUMATh OCO3HAHHBIC

pElICHUs, OPUEHTHPYSICh HA MOPAJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHUE W MOCTYIKH CBOMX TOBApPHUIIEH C MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U 0CO-3HAHUE MOCIEICTBUIN 3TUX MOCTYIIKOB;

4. ®@opMHUPOBAHUSA KYJILTYPHI 310POBbSI:

NOHUMAaHUsI HEHHOCTEN 340pOBOro M 0€30MacHOro odpasa >KW3HH; HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIICHHS] K COOCTBEHHOMY (PH3NYECKOMY M TCUXHUYECKOMY
3JI0POBBIO;

coOJII0ICHUS TTPaBWII 0€30MaCHOTO OOpAaIlleHUs C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU J€ATEIBHOCTH;

NOHMMAaHHUS LIEHHOCTH MpPaBWJI HHAWBUIYATBHOTO M KOJJIEKTUBHOTO O€30I11aCHOTO
MOBEJICHUSI B CHUTYyalUsX, YTPOKAIOLIUX 3J0POBBIO M >KU3HH JIIOJIEH; OCO3HAHMS
NOCNEACTBUM M HENpUSTUS BPEIHBIX MPUBbIUEK (YIMOTpeOJICHUs aJIKOroJs,

HApKOTHKOB, KypEeHHS);

5. Tpy10BOro BOCIIUTAHUS: KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-
UCCIIEIOBATENLCKOM 1eATEeIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U
JPYTUX BUAAX JACSATEIBHOCTH;

YCTAaHOBKA HAa aKTUBHOE YYacCTHE B PEIICHUHM MPAaKTUYECKUX 3a7a4 COIUATHHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTHICCKOMY M3yUEHHUIO MPodeCcCHid pa3TuIHOro po/ia, B TOM YHCIIC Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBOXEHUS K TPyAy, JIOASM TpyJda W pe3yiabTaTaM TPYJIOBOM JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYyaJdbHOW TPAEKTOPUH OOpa3zoBaHUS,
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Oynywei npodeccun M peanusani COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XHMHH, HMHTEPECOB M MOTpeOHOCTEH

00111eCTBa;

6. IK0JIOrH4eCcKOro BOCIUTAHUSA:

HKOJIOTHYECKU  II€JIeCOOOpa3HOro OTHOILIEHUS K MPUpPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUsl  [JIOOAIBHOTO  XapakTepa HKOJOTMYECKUX  MIpoOsieM,  BIMSHUS
SKOHOMHMYECKHX IPOLIECCOB HA COCTOSHUE NPUPOJHONM W COLUMAIBHOW CpEIbI;
OCO3HaHUsI HEOOXOAMMOCTH HCHOJIb30BAaHUS JOCTHXKEHUN XMMHMU JUIs PEIICHUs
BOIIPOCOB PAL[MOHAIIBHOTO IIPUPOIOII0Ib30BAHU;

AKTUBHOT'O HENMPUATHS AEUCTBUH, IPUHOCAILINX BPEA OKPYKAIOIIEH IPUPOIHOM cpeie,
YMEHMSI TPOTHO3UPOBATH  HEONArONPUATHBIE HSKOJIOTMUYECKHUE  IOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOIO 3KOJIOTUYECKOTO MBIIUICHUS, dKOJIOTMYECKON KYJIBTYPBI, ONbITA
JNEATEIIBHOCTH YKOJIOTUYECKOM HAIIPaBJIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMHU
B MO3HABATEIbHOW, KOMMYHUKATUBHOW M COITMAIBHON MPAKTUKE, CIIOCOOHOCTU U

YMCHHUA aKTHUBHO ITPOTHUBOCTOATH NACOJIOTHNHU XGMO(I)O6I/II/I;

7. lleHHOCTH Hay4YyHOro TmO3HAHMSA: CGHOPMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTUS HAYKH W OOIICCTBEHHOMU
PaKTHUKY;

MOHUMAaHUs CTeNU(PUKA XUMUU KaK HAYKH, OCO3HAHHs €€ POJu B (POPMUPOBAHUU
PaAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO TMPEACTaBICHUS 00
OKPYKaIOIIEM MUPE KaK O €IMHCTBE NPUPO/IbI U YEIOBEKA, B TOZHAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M peleHUu POoOJIeM COXPAHEHHS IIPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMUU JIJII COBPEMEHHOM IUBUIIM3AIUU: B €
T'YMaHUCTHYECKOW HAMpPaBJICHHOCTH M BaXXHOW POJIM B CO3/IaHUU HOBOM Oa3bl

MaTepUaTbHOU KYJIbTYPbI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS
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YEeJIOBEYECTBA — CBIPbEBOM, DSHEPrETHUYECKOM, MUIIEBOM M IKOJOTHYECKON
0€30MacHOCTH, B PA3BUTUH MEAUIIMHBI, 00€CTIEUEHNHN YCIOBUN YCIEIIHOTO Tpyia U
IKOJIOTUYECKU KOM(POPTHOM KU3ZHU KaXAOTO WieHa OOIIEeCTBa;
€CTECTBEHHO-HAYYHOW TPAMOTHOCTU: IMOHUMAHHSI CYIIHOCTA METOAOB IO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH MCHOJIb30BATh MOJIy4aeMbIe
3HAHMS JUIsl aHaJu3a U OObSICHEHUS SIBJICHUM OKPYKAIOILIEr0 MUPa U MPOUCXOISAIIUX
B HEM M3MEHEHUH; yMEHUS JellaTh 000CHOBAHHBIE 3aKTFOUCHHS Ha
OCHOBE Hay4YHBIX (DAKTOB ¥ UMEIOIIUXCS TAHHBIX C IEIBI0 TTOJYICHHS TOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XWMHMUYECKHE 3HAHUSl I PEIICHHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYaIIUSIX;
WHTEpeca K TIO3HAHUI0O U HCCIIEIOBATEIIbCKOM JEATeIbHOCTH; TOTOBHOCTU U
CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO U CaMOOOPAa30BaHUIO, K aKTUBHOMY
MOJIYYEHUI0 HOBBIX 3HAHUW [0 XHMUU B COOTBETCTBHM C JKW3HEHHBIMU
MOTPEOHOCTIMU;
WHTEpeca K OCOOCHHOCTSIM Tpyda B pa3IUuHbIX cdepax mnpodeccuoHanTbHON

JCATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE PE3YJIbTAThl OCBOCHUS YUEOHOT0 MpeMeTa « XUuMHUsD Ha yPOBHE
cpenHero ooOmero o0pa3oBaHUs BKJIIOYAIOT: 3HA4YUMble g (POpMUPOBaHUS
MHPOBO33PEHUSA oOyyJarommxcst MEXKIUCIUATUIMHAPHBIE (MexXTpeMEeTHBIE)
OOIIIeHAyYHbIE TIOHATHS, OTPAXAIOUIUEe IEJIOCTHOCTh HAYYHOW KApTUHBI MUpa H
cnie-iupUKy METOJOB MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, SHEPTUS, IBJICHHE, IPOLIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIUI, TUIIOTE3A,
3aKOHOMEpPHOCTb, 3aKOH, TEOpus, HCCIeAoBaHUe, HaAONIOJCHHe, W3MEpPEHueE,
AKCIEPUMEHT M JIp.); YHUBEpCaJIbHbIE YyueOHbIC JEUCTBUA (MO3HABATEIIbHBIC,

KOMMYHUKATUBHBIE, pEryJsiTUBHBIE), o0ecIeynBaoIIne (dopmupoBanue
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(YHKIIMOHATBPHOW TPaMOTHOCTH U COIMATBHOW KOMIIETEHIIMH OOyYaIOUIUXCS;

CIIOCOOHOCTh OOYYAOIIMXCSl HCIIOJIb30BaTh OCBOCHHBIC MEKIUCIUILIMHAPHEIE,

MUPOBO33pEHUYCCKUE 3HAHMSI U YHUBEPCAIBbHBIE YIeOHBIC JCHCTBHS B TO3HABATEIBHOM

Y COIMATBbHOMN TIPaKTHKE.

MeTtanpenMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATBHBIMUA YICOHBIMU

MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JICHCTBUSMU.
Osnadenue yHugepcaibHblMu YUeOHbIMU HOZHAGAM ESIbHBIMU OCUCHBUAMU:

1. Ba30BbIMH JOTHYECKHMMH JAeHCTBUAMM: CaMOCTOSTEIBHO (POPMYITUPOBATH U

aKTyaJIM3upoBaTh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENEIATE SN NSATEIBPHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS,
COOTHOCHTH Pe3yJbTaThl IEITCILHOCTH C MIOCTABIICHHBIMH IIEIISIMHU;

WCITOJIB30BATh MTPU OCBOCHUH 3HAHWK MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTEPHBIC TPU3HAKY MOHATHHA U YCTAHABIMBATH UX B3aUMOCBS3b, HCTIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpPATh OCHOBAHUS M KPUTEPHUM I KiacCU(PUKAIMU BEUIECTB U XHUMHUYECKHUX
PEaKHNiA;

yCTaHABJIMBATh MPUYUHHO-CIICCTBEHHBIC CBS3W MEXKIY H3Y9aeMbIMH SBICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXKACHHS (MHAYKTHBHBIC, NEIyKTUBHBIC, MO AHAJOTHH),

BBISIBIIAITH 3aKOHOMEPHOCTH UM TMPOTHUBOPEUYUST B PACCMATPUBACMBIX SIBIICHUSX,

(GhOpMYITPOBATH BBIBOJIBI M 3aKITIOUEHUS;

NPUMEHATH B TIPOIECCEe TIO3HAHUS WCIOJb3yeMble B XHMHH CHMBOJUYECCKUE
(3HAKOBBIE) MOJENH, MpeoOpa3oBbIBATh  MOJCIbHBIC MPEACTaBICHUS —
XUMUYECKUNA 3HAK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE
XUMHUYECKOHN peakIni — MPHU PEIICHUU YIeOHbBIX TT0O3HABATEIBHBIX U TPAKTUIECKUX
3a/la4, TPUMECHATH HAa3BaHHBIC MOJCIIBHBIC TPEJICTABICHUS [IJI1 BBISBICHHS

XapaKTCPHBIX IIPU3HAKOB N3Yy4YaCMbIX BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;

2. Ba30oBBIMH HCCJI€I0BATEIHLCKUMHU AeHCTBUAMM:
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BJIaJI€Tb OCHOBAMH MCTOJOB HAy4YHOI'O IMO3HAHHA BCUICCTB U XMMHUYCCKUX peaKuHﬁ;
q)OpMy.HI/IpOBaTB Ocjim M 3aJa4yM HUCCICOAOBAHHA, HCIIOJIB30BATH ITOCTABJICHHBIC U
CaMOCTOATCIIBHO C(i)OpMy.TII/IpOBaHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUA U
OCHOBBI 4JIA CI)OpMI/IpOBaHI/IH TAIIOTE3bI 110 IMTPOBEPKE MPABUIBHOCTHU BBICKA3bIBACMbIX

CYXICHUMU,

BJIAJI€Th HABBIKAMHU CAMOCTOSTEIBHOTO MJIAHUPOBAHUS U MPOBEJICHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsS HaAOMIOAAaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 Pe3yibTar, (OpMyIUpPOBaTH 000OIICHUS U
BBIBOJIbI OTHOCHUTEIBHO JTOCTOBEPHOCTH PE3YyJbTATOB HCCIIEIOBAHUS, COCTABIISAThH
000CHOBaHHBIN OTYET O IPOJIEIaHHOM paboTe;

MpUOOpETaTh OMBIT YYCHUUYECKON HCCIIeIOBATEIbCKON M MPOEKTHON JESTEIbHOCTH,
MPOSIBJISITH CIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY IOUCKY METOOB

PCIICHUA IIPAKTHYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA,

3. PadGoToii ¢ nundopmainueii: OpueHTUPOBATHCS B PA3TMUHBIX HCTOYHHKAX
uH(popMauu (Hay4YHO-TIOMYJIIpHAs IUTEPATypa XUMHUECKOTO COAEPKaHMUS,
CIpaBOYHBIE TOCOOUs, pecypchl IHTEpHETA), aHAMU3UPOBATh UHGOPMAIUIO
pa3IUYHBIX BUIAOB U POPM MPEACTABICHHS, KPHTHUECKH OLIEHUBATh €€
JIOCTOBEPHOCTH M HEMPOTUBOPEUHUBOCTD; (DOPMYIUPOBATH 3alIPOCH U IPUMEHSITh
pasznuYHbIC METOBI TIPH IMOUCKE U 0TOOpEe MHMOPMAITUU, HEOOXOIUMOM N1JIst
BBINIOJIHEHUS YUEOHBIX 3a7a4 ONPEIeIEHHOTO TUIA;

npuoOpeTaTh OTBIT UCIMOJIL30BaHUs  HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENFHO BRIOUPATh ONTUMANIbHYIO (POpMY MpeacTaBiIeHus HHOOpMAITUN
(cxemsl, rpad UKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H T. I1.); UCTIOJIb30BaTh HAYYHbII

S3BIK B KQ4E€CTBE CPEJICTBA MpHU paboTe ¢ XUMUYECKON WH(pOpMAaIMeil: TPUMEHSITh

MEeXIpeaIMeTHbIEe ((PU3nYecKkue U MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBI, (POPMYIIbI,

ab0peBHaTypbl, HOMEHKJIATYPY;
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HUCIIOJIB30BaTh U Hp606paSOBBIBaTB 3HAKOBO-CHUMBOJIMICCKUC CPCACTBA HATTISITHOCTH.

Osnadenue ynueepcaibHolMu KOMMYHUKAMUGHHIMU OCHUCM EUAMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ [uajnora W/WiH
JTUCKYCCUM,  BBICKAa3bIBaThb  HJAEU, (DOPMyIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh ~C IPE3EHTALMEN  pe3ylbTaTOB  IO3HABATEIBHOW  JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BBIITOIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThHI MO HMCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaJu3alMd YYEOHOro MPOeKTa U (POPMYIHPOBATH BBHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IYyTEM COIJIACOBAHMS IMO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

Osnadenue yHueepcaibHolMu PeyIaAmuGHbIMU 0CUCM GUAMU:

CaMOCTOATEJIBHO  IUIAHUPOBaTh W OCYLIECTBJIATH  CBOK  II03HABATEIbHYIO
NEATEIbHOCTh, OIpeneisis €€ Leau W 3aJayd, KOHTPOJMPOBAaTh U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATh NpPEJaraéMblii ajaropuT™M JIEUCTBHA MpH
BBITIOJTHEHUU Y4Ye€OHBIX UM HCCJEAOBaTeNbCKUX 3ajlad, BbIOUpATh Haubosee
3¢ (}exTUBHBIN crnoco0 MX peleHuss C Y4YETOM MOJYYeHHUS HOBBIX 3HAHHU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a U

CaMOOILIEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHHS ITPOTPAMMBI CPETHETO OOIIET0 00Pa30BaHUs 110
XUMUU Ha 0a30BOM ypOBHE OPHCHTHPOBAaHBI Ha oOecIieueHHEe MPEUMYIISCTBECHHO
o0111e00pa30BaTeIbHOM W OOLIEKYJIBTYPHOM TMOATOTOBKM oOy4atomuxcsa. OHu
BKJIFOYAIOT: CICHU(PUICCKUE NI YIeOHOro TmpenMera «XWMHUsS» HaydHbIC 3HAHUS,

YMEHUSL M CIOCOOBI JEHCTBUN TIO OCBOCHHIO, MHTEPIPETAMH W MPeoOpa30oBaHUIO
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3HaHHﬁ, BUJBI ACATCIIbHOCTH I10 IMOJYYCHHUIO HOBOT'O 3HAHHWA U ITIPUMCHCHHUIO 3HAHUU B

Pa3JINYHbIX y‘le6HBIX 1 p€aJIbHbIX )KU3HCHHBIX CUTyallusaX, CBA3aHHLIX C XUMHUEM.

B mporpamme 1mo Xxumuu npeaMETHBIC PE3YIbTaThI MIPEACTABICHBI IO TOaM H3yUCHUS
KaK Ha 0a30BOM, TaK U Ha yany0néHHOM YPOBHSX (BBIACICHO KYPCUBOM).

B 10 kiacce npeaMeTHbIe pe3yJbTaThl 0CBOEHHSI Kypca «Oprannyeckasi XuMushy

0TPAXKAIOT:

1) cgopmuposannocmv  npedcmagnenutl: O  XAMHUYECKOH  COCTaBIISIOUICH
€CTECTBEHHOHAYYHOMN KapTUHBI MUPA, POJIM XMUMUHU B MO3HAHUU SIBICHUN MIPUPO/IBI,
B (GOpPMHPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIHLHOU
IPaMOTHOCTH, HEOOXOAUMOMN JIJIsl PEILIEHUS MPAKTUYECKUX 3a7a4 U SKOJOTUUYECKU
00OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOTHON CPEJIE;

2) eradenue CUCTEMOM XUMUYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOIOJIAralle MOHIATHS (XUMUYECKHH 3JIEMEHT, aToM, OJJIEKTpOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb, AJIEKTPOOTPUIATEIbHOCTD, XUMUUECKAsI
CBSI3b, CTPYKTYpHas (opmyiia (pa3BEpHyTasi U COKpaIll€HHAs), MOJIb, MOJISIpPHAs
Macca, MOJISIpHBIA OOBEM, YIJIEPOJHBIA CKeneT, (yHKUMOHAJIbHAs TIpyImIa,
paauKan, U30MEpHUsi, U30MEPbI, TOMOJIOTUYECKHUIN psAll, TOMOJIOTH, YTIE€BOAOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKAIINE COECIUHEHUs, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHs CTPOCHHUS
opranndeckux BemecTts A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHUH; MHPOBO33PEHUECKHE 3HAHUS,
JeXallie B OCHOBE IMOHUMAHUSA NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (DAKTOJOTMYECKUE CBEIAEHUS O CBOMCTBaX, COCTaBe, IOJYYEHHH U
0€30MacHOM HCIIOJIb30BAaHUM BAKHEWIIMX OpPraHMYECKHUX BEIIECTB B OBITY H

Hp&KTH‘ICCKOfI ACATCIIPHOCTHU YCIIOBCKA,
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3)

4)

5)

6)

7)

8)

chopmMuposaHHoCcmeb  yMeHUll 6blAGNAMb XapaKTEepHblE TPU3HAKKA TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOLIUE MIOHATUS IIPU

ONMCAHUU COCTABA, CTPOCHHUS U IPEBPAIICHUN OPTAHUYECKUX COEAUHEHUN;

choOpMUPOBAHHOCMb  YMEHULl  UCNOAb306aMb XUMUYECKYI0 CHUMBOJUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOM)
dbopMyn OpraHMYECKMX BEIIECTB M ypPAaBHCHUN XUMHUYECKUX PEaKIU;
uU320maeaueams MOJCIN MOJEKYJI OPraHUYECKUX BEIIECTB IS WUIKOCTPALUU UX
XMMHUYECKOT'0 Y IMPOCTPAHCTBEHHOI'O CTPOCHUS,

choOpMUPOBAHHOCMb  YMEHULl YCMAHA8IUEAMb TIPUHAJICKHOCTh HU3YYCHHBIX
OPraHUYECKUX BEUIECTB [0 HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeIWHEHHH (yriaeBOAOpOMAbl, KHUCIOPOA- M a30TCOAEpPIKAIINE
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); Oaéamb WM Ha3BaHUS IO
cuctematuyeckoit HomeHkiarype (IUPAC), a taxxke NPUBOAUTH TPUBUAIBHBIC
HA3BaHUS OTAEIbHBIX OPTraHUYECKUX BEIIECTB (ITHIICH, MPOMUJIEH, alleTHIICH,
ATUJICHTJIUKOb, TIUIEPUH, (EHO, popManbIeTrull, aleTanbIeTu, MypaBbUHas
KHUCJIOTa, YKCYCHAs KACJIOTA, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOKO03a,
bpykTO3a, KpaxMal, eJUTI0103a, TIUINH);

cpopmuposanHocmy  yMeHusi onpeoenamv  BUAbl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIE W KPAaTHBIC), KOBANEHMHAs. U UOHHAS
CB513b, O- U P-C8513U, B0OOPOOHASL CBA3b),;

cpopmMuposaHHocmy  yMeHUs NOOMEEPIHcOams HA  KOHKPEMHbIX NpUMEpax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEeHUU
om Kpamuocmu U muna KOBAJNeHMHOU C643U (0- U T-C8A3U), 63AUMHO20 GIUSHUSL
amomos u 2pynn amomoé 6 MOoaeKy1ax,

chopmMuposaHHoCmb  YMEHUsI NPUMEHAMb  TIOJIOKEHUST TEOPUH  CTPOCHHUS
oprannueckux BemiecTB A. M. bytiepoBa i 00bsCHEHUS 3aBUCUMOCTH CBOMCTB

BCIICCTB OT UX COCTaBa U CTPOCHH:A,; 3aKOH COXPAaHCHHUA MACChI BCIICCTB,
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9) chopmuposannocmo ymenuil Xapakmepu3oeams COCTaB, CTpOCHHE, GU3NYSCKUE U
XUMHYECKHE CBONCTBAa THUMHWYHBIX MPEICTABUTENCH pa3IMYHBIX KIJIACCOB
OpraHUYECKUX BEIIECTB (METaH, dTaH, dTHJICH, TPOITHJICH, alleTHIICH, OyTaIneH-
1,3, metunOytaaueH-1,3, 6€H30J, METAHOM, 3TAHOJ, ITUJICHTJIMKOJb, TJIUIEPHUH,
deHou, aneraabAeThl, MypaBbHHAs M YKCYCHAasl KHCJIOTHI, TJIIOKO3a, Kpaxmall,
IEJUTI0N032, AMHHOYKCYCHAsI KUCIIOTA); WIIOCMPUPO8ams TEHETHYECKYIO0 CBS3b
MEXIy HHMH YypPaBHCHHUSMH COOTBETCTBYIOIIUX XWUMHUYECKUX PEaKIUi ¢

HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

10) cghopmuposannocmo ymenuii xapakmepuzoeams coOCmas, cmpoeHue, puzuyecKkue
U XuUMudeckue C80OUCM8d MUNUYHBIX Npedcmasumenell paziudHblX KlAdccog
Op2aHU4eCKUx 8ewecma: aiKanos, YUKIOAIKAHO8, AIKeHO8, dIKAOUEeHO8, AIKUHOS,
aApoMamuyeckux y2eneeo0opo0os, CHUpmos, aib0e2udo8, KemoHOo8, KapOOHOB8bIX
KUCTIOM, NPOCMbBIX U CILONCHBIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
aMuHoKuciom,  0OenKos,  yeneso0o8  (MOHO-, Ou- U  NOJIUCAXAPUOOB);
ULTIOCMPUPOBAMb  2EHEMUYECKYI0  C853b  MedcOy — HUMU  YPAGHEHUAMU
COOMBEeMCmEYIOWUX XUMUYECKUX Pearyutl ¢ UCNONb308AHUEM CHPYKIMYPHbLIX
Gopmyn;

11) cpopmuposannocme ymenus xapakmepuzoéams WCTOYHUKU YTIIEBOIOPOTHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, YTOb), CHOCOOBI X IEPEPAOOTKH U MPAKTUIECKOE
IpUMEHEHHUE MPOAYKTOB MepepaboTKH;

12) cghopmuposannocmo ~ ymenuti  npo6oOumv  BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOAYKTA
peakiMu TO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HMCXOJTHBIX
BEIIIECTB UJTU TIPOYKTOB PEAKITUN);

13) chopmuposannocmo ymenuii nadems CUCTEMON 3HAHHKA 00 OCHOBHBIX METOJaX
HAy4YHOTO TIO3HAHWSA, WCIOJIB3YEMbIX B XHMHH TPU H3YyUYCHUU BEIIECTB H
XUMUYECKUX SIBICHHUN (HAOIIOICHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNE),

ucnojivzoeamsv CHCTCMHBIC XHMHYCCKHC 3HAHUA I IIPUHATHA peHIeHI/If/'I B
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KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

14) cghopmuposannocmv  6radenuss cucmemol 3HAHULL O eCMeCm8eHHOHAYYHbIX
Memooax no3HAHUs — HAOIO0EHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHME
(PeanbHOM U MbICIEHHOM) U YMEHUS. RPUMEHSMb SMU 3HAHUS,

15) cghopmuposannocmo ymenus npumeHsimos OCHOBHbIE ONEPAYUU MbLCAUMENbHOU
OesmenbHOCMU — AHAU3 U CUHMe3, CpasHeHue, 0000wenue, CUCMeMamu3ayuro,
8blsAGIeHUEe NPUYUHHO-CTIeOCMBEHHbIX C8A3ell — OISl UYYEHUsl CBOUICE eulecms U
XUMUYECKUX PeaKyuil;

16) cpopmuposannocmov ymenuii cobdniodams npasuia TOIH30BAHUS XUMHUYCCKOU
MOCy/ION U J1TabOpaTOpHBIM OOOPYJOBAaHHEM, a TaKXKe NpaBuia OOpalieHus c
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMHU IO BBIMOJTHEHHUIO JTaOOPATOPHBIX
XUMHUYECKUX OITBITOB;

17) cghopmuposannocmo ~ ymenuii  naanuposamv W GbINOIHAMbL — XUMHUYECKUH
AKCIIEPUMEHT (ITPEBPAIICHIS OPTaHUICCKUX BEIECTB MPY HATPEBAHUH, TTOJTYICHHUE
STWJIEHA W W3yYCHHE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIIMH OPTraHUYECKUX
BEIIECTB, JeHATypalus OENKOB MpPU HArpeBaHWU, IBETHHIC peakiuu OETKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKH O€30MacHOCTH TpU OOpaIIeHUH C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOPYIOBAHUEM, HPEOCMABIAMsb PE3yIbTaThl
XUMUYECKOTO JKCIEpHMEHTa B (OpME 3amucCH YpaBHEHWUH COOTBETCTBYIOIIUX
peakiuii u gpopmyauposams BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

18) cpopmuposannocme  ymenuli: camocmosmenvHo NIAHUPOSAMb U NPOBOOUMb
XUMUYeckull dKcnepumenm (noaydenue U U3yyeHue CE0UCME OpPSAHUYECKUX
gewecms, KawecmeeHHvle peakyuu yeneeo0opo0o8 pPAa3udHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OPSAHUYECKUX 8eujecms, peuleHue IKCNepUMeHmMAalbHbIX
3a0ay No PACNO3HABAHUIO OP2AHUYECKUX Gewecms) ¢ coOnooeHuemM npasu

bezonacnoeo obpaweruss ¢ eewecmeamu u 1aOOpamopHuIM 000pPYO008aAHUEM,
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Gdopmynuposame yenb UCCIe008aHUsL, NPEOCMABIAmMb 6 pa3IudHou ¢opme
pe3yivmamol IKCNePUMEHMA, AHATUSUPOBAMb U OYEHUBAMb UX 00CHOBEPHOCTNL,
19) chopmuposannocmo  ymenuti  Kpumuuvecku — aHAIU3UPO8aAmMb  XUMHYCCKYIO

uH(pOopMaIIIO, TOJIy4aeMyto U3 pa3Hbix nctounukoB (CMU, UuTtepHeT u 1p.);

20) chopmuposannocmes  ymenuil:  OCYwecmensimy  YeieHAnPasieHHblil  NOUCK
XUMUYECKOU UHGOPpMAYUY 8 PASTUYHBIX UCTNOYHUKAX (HAYYHASA U YYUeOHO-HAYUHAS
aumepamypa, CMHU, Humepnem u Op.), Kpumuuecku aHaiuzuposams XUMU4ecKyro
ungopmayuro, nepepabamviéamsv e€ U UCNOIL306AMb 6 COOMEEMCMBUU C
nocmaeiieHHou yuebHol 3adayell

21) chopmuposannocmos  ymenuii  cooa00ams npasuna  KOJIOTUYECKHU
LEJIECO00Pa3HOro MOBEAEHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEJSAX
COXpaHEHUsI CBOETO 3JI0POBbSl M OKPYKAIOIIEH MPUPOTHON CPENbl; 0CO3HABAMb
OMAaCHOCTb BO3JICMCTBUSI HA KUBBIE OPraHU3MBbI OINPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMAas cwmbici nokazartens [IJIK (OpenenbHOM  JOMyCTUMOMN
KOHLIGHTPALUK), HOACHAMD Ha nmpuMepax CrmocoObl yMCHBIICHUS U
MPEAOTBpAIICHUST WX BPEIHOTO BO3JICHCTBHS HAa OpPTaHW3M  YEJIOBEKa,
AHATU3UPOBAMb Yeneco0OPA3ZHOCMb NPUMEHEHUs. Op2aHUYecKux  ewecms 6
NPOMBIULTIEHHOCIU U 8 ObIMY C MOYKU 3PEHUsL COOMHOULEHUS] PUCK-NOJIb3A

22)nnis  00y4aronmuxcss ¢ OrPaHMYCHHBIMA BO3MOXKHOCTSIMH 37I0OPOBBS: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX ITO3HAHHUS BEIIECTB H
XUMHUYECKUX SIBICHUM;

23) 1S CIeTbIX U CAa0OBHISAIIMX OOYYAIOIIMXCS: YMEHUE HCIOJb30BaTh peibe(HO

TOYEUHYI0 cucteMy o0o3HnaueHuit JI. bpaiins ayis 3anucu XumMudeckux GopMyiL.

B 11 knacce npeaMeTHbIe pe3yabTaThl 0CBOCHHs Kypca «O0mas u
HEOPraHU4YecKasi XUMHUS» OTPAKAIOT:
1) cpopmuposannocmv  npedcmaenenuti: 0 — XAMHYECKOM  COCTaBJISIOIICH

€CTCCTBCHHO-Hay‘{HOﬁ KapTHHbBl MHpPA, POJIM XHMHH B IIO3HAHUH SIBJICHUU
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2)

3)

4)

Opuposibl, B (POPMHUPOBAHWUK MBINUICHUS U  KYJbTYpPbl JIMYHOCTH, €€
(byHKIIMOHATBHOM IPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pellieHrs TPaAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

gnaoenue CUCTEMOM XUMHYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAraloNue MOHATHS (XMMHUYECKHH 3JIEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTD, JICKTPOOTPUIIATEIIBHOCTh, CTETIEHb OKUCIICHUS, XUMHUYECKasi CBSI3b
(KoBaJIeHTHas1, MIOHHAs, METaJUTMYECKasi, BOAOPOAHAs ), KPUCTAIUIMUECKAs PEIIETKA,
TUNBl XUMHYECKUX PEAKIUWA, pPACTBOP, OJIEKTPOJHUTHI, HEIJIECKTPOJUTHI,
BJIEKTPOJINTUYECKAS JIUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBHUTEIL, CKOPOCTh
XUMHUYECKON peakIMi, XUMHUYECKOE€ pPaBHOBECHE, TECOPHH M 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON JTHUCCOMannu, nepuoandecknii 3akon [[. Y. Menneneena,
3aKOH COXPAaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS SHEPIUU
MPU XUMHUUYECKUX PEaKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUM SI3BIK XHMHH,
MHUPOBO33PEHUYECKNE 3HAHUS, JICKAIINE B OCHOBE MOHUMAHUS NMPUUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBICHUU, (PAKTOJIOTHUUECKHUE CBEACHHUS O CBOMCTBAX,
cocTaBe, IOJTYYeHHH U 0€30ITaCHOM HMCIOJIb30BAHUH BAXKHEHUIIINX HEOPTraHUIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOM JIESITEIHHOCTH YEJIOBEKA;

COBpeMEeHHble NPeOCmABeHUss 0 CMPOeHUU 6ewecmed Had amoMHOM, UOHHO-
MONEKVIISIPHOM U HAOMONEKYJIIPHOM VPOBHAX, NPeOCmAasieHusi 0 MeXAHUIMAxX
XUMUYECKUX DearKyuti, mepmMoOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMSX
UX NPOMEKAHUSL, O XUMUUECKOM PABHOBECUU, PACMBOPAX U OUCHEPCHBIX CUCMEMAX,
Gaxmonoeuneckue ceedenusi 0 CEOUCMBAX, cocmase, NOAYYeHUU U Oe30NaACHOM
UCNOIb308AHUU BANCHEULUUX HEOP2AHUYECKUX 8eueCms 8 Oblm)y U NPaAKmuuecKoll
O0esimelbHOCMU ~ 4eloseKd,  OOWUX — HAYYHBIX — NPUHYUNAX — XUMUYECKO20

npou3800Ccmeda;
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5)

6)

7)

8)

9)

cpopmMupo8aHHoCcmy YMeHuti  8biA6IAMb  XapaKTepHbIE IPU3HAKU TOHATHUH,
YCmaHasaueams UX B3auMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIINE MIOHATHS IIPU
ONMCAaHNH HEOPTraHWYECKUX BEIIECTB U UX NPEBPALCHUN;

chopmupo8anHoCcmes  yMeHuti UCHONIb306aMb XUMUYECKYI0 CHUMBOJMKY JJIS
cocTtaBieHUsT (HOpMyN BEIIECTB H YpPaBHEHUH XMMHUYECKUX  PEAKIIHii;
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, yIJIEKUCHbBIA Ta3, aMMHakK, TaméHas
M3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS COMIA, TUPUT U JIP.);

cpopmuposanHocmy ymMeHuti onpeoensims BAIECHTHOCTb U CTEIEHb OKHUCIICHMS
XUMHYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO COCTABA; BUJ XUMHUYECKON
CBsI3M (KOBAJICHTHAs, MOHHASI, METAJUIMUECKasl, BOJIOPO/IHASA) B COCIUHEHUSX; THI
KPUCTAJUINYECKON PEIIETKM KOHKPETHOTO BELIECTBA (aTOMHAs, MOJEKYJSpHas,
MOHHAs1, METaJNINYECKasl); XapaKkTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHMI;

cpopmuposannocms yMeHus 0OBACHAMb 3ABUCUMOCHb COLICNE Beujecms om
6UOA XUMUYECKOU C6A3U U MUNA KPUCALIUYECKOU PpeulémKu, OOMEeHHbIll U
OOHOPHOAKYENMOPHBIIL MEXAHUIMbL 00PA308AHUS KOBALEHMHOU CEA3U,
cpopmuposaHHocmy yMeHUl yCmManasiuéams MpUHAAIC)KHOCTh HEOPraHMUECKUX
BEILIECTB MO MX COCTaBY K ONPEAENIEHHOMY KJlacCy/Tpynne coequHEeHU (IpocThie
BEILIECTBA — METAJUIbl U HEMETAILIbI, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pPOTEPHBIE

THIPOKCHIBI, COJIN);

10) cpopmuposanrocme ymenuii: Knaccupuyuposams. HeopeanuiecKue 6euecmsd no

Ux cocmagy, Xumudeckue peaxkyuu no pasiudHbiM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eewjecms, meniogomy d¢gexmy peaxkyuu, UsMeHeHUro cmeneHet
OKUCTIeHUsI DJIeMEHmMO8, 00pamuMOCmy, Y4acmuro Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8blOUPAMb OCHOBAHUS U Kpumepuu O Kldccugurayuu

uszyuaembsblx eewecms U XuMudeCcKux peakuuﬁ;
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11) chopmuposannocme ymenuii packpviéams CMbICI Tieproandeckoro 3akona Jl. U.
MeHnneneeBa U I€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBLHYIO U
MIPOTHOCTHYECKYIO (YHKITUU;

12) chopmuposannocmo ymenuii xapakmepuzoeams SJISKTPOHHOE CTPOSHHUE aTOMOB
XUMUYECKUX 31eMeHTOB 1—4 mepuosioB Ilepronyueckoil CUCTEMbl XUMHUECKUX
anementoB [I. U. MeHnaeneeBa, HCHOIB3YS IMOHATHS «S-, P-, U-3JCKTpOHHBIC
opOUTaNINY, «IHEPTECTUUCCKUE YPOBHNY; 00BACHAMb 3aKOHOMEPHOCTH U3MECHECHUS
CBOMCTB XHMHMYECKHUX JJIEMEHTOB M MX COEAWHEHUM IO TEPHOJaM U TpYIIam
[Teprnoanyeckoit cucTeMbl XUMHYECKUX d1eMeHTOB []. V1. Menneneesa, «ocrhogHoe
U 8030)IHCOEHHOE  DHepeemuyecKue  COCMOSHUA — amomay,  OObACHAMb
3AKOHOMEPHOCMU UBMEHEeHUSl CBOLICME XUMUUECKUX IIEMEHMO8 U UX COCOUHEHUL
no nepuooam u epynnam Ilepuoouueckoii cucmemsi /| U Menoeneesa, sanrenmuoie
B03MOJCHOCIU AMOMO8 JJIEMEHMO8 HA OCHO8€ CHMPOEHUS UX IIEeKMPOHHBIX
obonouex

13) cpopmuposannocme  ymenuit  xapaxmepuzoeams  (onucwvieams)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB;
noomeepoicoams CyIMECTBOBAHUE TCHETHYECKOW CBSI3U MEXITY HEOPTaHHUYCCKUMHU
BEIIIECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOITUX XUMUUYECKUX PEAKITU;

14) cghopmuposannocmo — ymenuss — packpuléames — CYWHOCMb.  OKUCTUMENbHO-
B80CCMAHOBUMENILHLIX ~ PEaAKYUulti NoCpPeoCmeoM COCMAGIEHUS  INeKMPOHHO2O
bananca amux peakyuil, peaxkyuil UOHHO 20 OOMeHa NYMEéM COCMABIEHUSl UX
NOJIHLIX U COKPAUWJEHHBIX UOHHBLIX YPABHEHUU, peakyuil 2uopoiu3da, peaxyuti
KOMNIeKcoo0pa3oeanus (Ha npumepe 2uOPOKCOKOMNIEKCO8 YUHKA U AIIOMUHUSL),

15) cpopmuposannocmo  ymenus kraccuguyuposams XUMHUYECKHE pEakKIUd II0
pPa3IUYHBIM MPU3HAKaM (YUCITYy UM COCTaBy pPEarupyrolldx BEIIECTB, TEIIOBOMY
b dexTy peaknuu, U3MEHEHUIO CTEMEHEW OKWCJICHHUS JJIEMEHTOB, 0OpaTUMOCTH

peaKiMM, YYaCTUIO KaTaanu3aTropa);
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16) chopmuposannocmo ymenuii  cocmaensame ypaBHEHUS PEakKlUid pa3IUUHbBIX
THUIIOB; MOJIHBIE U COKPAIIEHHbIE YPABHEHMSI pEaKIIMil HOHHOTO 0OMEHa, YUUThIBAs
YCIJIOBHSI, PY KOTOPBIX 3TH PEAKIIUU UAYT O KOHIIA,

17) cpopmuposannocmo  ymenuti  npo6ooums  PEAKIUH,  TOITBEPKIAIOIIHC
Kau4eCTBCHHBIH COCTAaB PA3JIMYHBIX HEOPTAaHWUYECKUX BEIIECTB; pPACNO3HABAMb
OMBITHBIM MyTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPaX HEOPTaHUYECKUX
BCIIECTB;

18) cpopmuposannocmv  ymenuti  packpvieams ~ CYITHOCTh  OKHCIUTEIIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMHA MTOCPEICTBOM COCTABIICHHUS YJICKTPOHHOTO OanaHca
ITUX PEAKLINN;

19) cpopmuposannocmo ymenuii 00wsCHAMb 3aBUCUMOCTD CKOPOCTH XHMHYCECKOM
PEeaKIMK OT PAa3IMYHBIX (PaKTOPOB; XapaKTeP CMEIIECHUS XUMUIECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3aeicTus (npuniun Jle [llarense);

20) chopmuposannocme  ymenus 00BACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS.
XUMUYECKUX Peakyuli ¢ Y4emom Ux dHepeemuiecKux xapaxKkmepucmuk, xapaxmep
U3BMEHEeHUs. CKOPOCU XUMUYECKOU Peakyull 8 3a8UCUMOCTU OM PA3TUYHbIX
Gpaxmopos, a maxdce xapakmep CMeWeHUs XUMUHLECKO20 pPABHOBeCUsi NOO
GAUsAHUEM BHeWHUX 8o30elicmautl (npuryun Jle [llamenve),;

21) chopmuposannocmo  ymenull  xapakmepuzosams — XAMUYECKHE  TMPOIICCCHI,
JeKaIIe B OCHOBE IPOMBITIUICHHOTO TIOJYYCHHsI CEPHOM KHCIIOTHI, aMMHUaKa, a
Takke CHOPMHPOBAHHOCTH TMPEJCTABICHUN 00 OOIMMX HAYYHBIX MPHUHIIMIIAX H
AKOJIOTHYCCKUX TPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

22) cqhopmMupo8anHoCms yMeHUs. XapaKkmepuzo8ams XuMudeckue peakyuu, iexcaujue
8 0CHOBE NPOMBLULIEHHO20 NOJIYYeHUsl CEPHOL KUCTOMbL, AMMUAKA, 00WUe HAYUHbLEe
NPUHYUNDBL  XUMUYECKUX  NPOU3BOOCME,  YelecO0OpA3ZHOCMb  NPUMEHEeHUs.
HEOp2AHU4eCKUx B6eujecms 6 NPOMBIUICHHOCU U 8 Oblmy ¢ MOYKU 3DPeHUsl

COOMHOUIEeHUA PUCK-NO0J1b3A,
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23) chopmuposannocms  ymeHuil nposooums BBIUHACIACHHS C HCIOJIb30BaHHUEM
TIOHATHUS «MAaccoBasi JOJs BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B
IpU XUMAYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEIIECTBa, Macce WWIH O0bEMY OJHOTO M3 YYaCTBYIOIIMX B
PEaKIMUBEIIECTB, TEIUIOBOTO 3P deKTa peakiMi Ha OCHOBE 3aKOHOB COXpPaHEHUS
MAacChI BEIIECTB, MPEBPAIIICHUS I COXPAaHCHHSI SHEPTUH;

24) cchopmuposannocme ymenus npoeooums paciuémol: ¢ UCNOAb308AHUEM NOHIMULL
«Maccosas 00 Bewecmsed 6 pacmeopey U «MOJISIPHASL KOHYEHMPAYUR», MACChl
gewecmaa unu 00vEMa 2aza NoO U3BECMHOMY KOIUYECm8Y 8eecmad, Macce Uil
00bEMY 00HO20 U3 YUACMBYIOWUX 8 peaKyuu eewecms, menioso2o 3pgexma
peaxkyuu; 3HavyeHus 6000POOH020 NOKA3ameisi pacmeopos KUCIOm U wenodeli ¢
U3BECMHOU CMENneHblo OUCCOYUAYUU; MAccol (00béMa, KoIuvecmea eeujecmea)
NPOOYKMA peaxkyuu, eciu 0OHO U3 UCXOOHLIX 8euecms OaHO 8 8Ude pacmeopa ¢
ONpPeOenéHHOl MAccoBoll 00ell pacmMBOPEHHO20 Bewecmaa Ul OaHO 8 U30bimKe
(umeem npumecu); 00U B8bIXO0A NPOOYKMA pearyuu, O0ObEMHBIX OMHOUEHU
2a308;

25) chopmuposannocme  ymenuti cobmooams npasusa TOIb30BAHUS XUMHUYECKOM
MOCyZION U J1TabOpaTOpHBIM OO0OPYJOBAaHHEM, a TakKe MpaBuja OOpalieHus c
BEIIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH IO BBITOJTHCHHUIO JTAOOPATOPHBIX
XUMHYECKHX OITBITOB;

26) chopmuposannocms  ymeHull  NIAHUPOBAMb U GbINOJHAMbL  XUMHUYCCKHIA
AKCIIEPUMEHT (Pa3yioKeHHE MEePOKCUIa BOJAOPOa B MPUCYTCTBUU KaTaIM3aTopa,
OTpefeNieHue Cpelbl PacTBOPOB BEIIECTB C IOMOIIBI0  YHUBEPCAIHLHOTO
WHIUKATOPA, BIUSHUE PAa3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYCCKON pEaKIIvH,
peaklMy MOHHOTO OOMEHA, KaueCTBEHHbIE pEeaklMu Ha cyibdar-, KapOoHAT- U
XJIOpHUI-aHHOHBI, HA KATHOH aMMOHHUS; PEIICHHE SKCTICPUMEHTAIBHBIX 3a1a4 I10
temaM «Metautely U «HeMeramis») B COOTBETCTBHHM C IMPaBUJIAMH TECXHHKHU

0€30macHOCTH MPHY 0OpAIEeHUH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHHEM,
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npedcmasisames Pe3yabTaThl XWMHUYECKOTO JKCIIEpUMEHTa B (opme 3ammcu
YPaBHEHUH COOTBETCTBYIOLIUX PEAKIUH U (hopmyauposams BHIBOABI HA OCHOBE
ATUX PE3yJIbTaTOB;

27) chopmupoeannocms  yMeHUll: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMD
XuMuyeckuil — 9KCnepumeHm  (npogedeHue  peakyuti  UOHHO20  OOMeHa;
nOOMBepHCOeHUe  KAYeCmEeHH020  COCMABA  HeOPeaHU4eCKux  8eujecms;
onpeoeieHue cpedvl pacmeopos8 Geujecms ¢ NOMOUBIO UHOUKAMOPOS8, U3VHeHUe
GIUAHUSL PA3TUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU Peakyuu; peuieHue
IKCNEePUMEHMANbHbIX 3a0ady no memam «Memannovly u «Hememannviy) c
coO00eHueM npasul 6e3onacHo20 00paweHus ¢ geujecmaeamu U 1abopamopHbim
obopyooganuem, @GOpmMyaUposams yeab UCCIe008AHUS, NPeOCmasiams 8
PA3IUYHOU (hopMme pe3yibmamvl  IKCNepUMeHma, aHaIu3uposamy U OYeHU8ams
UX 00CMOBEPHOCMb;

28) chopmuposannocmes  yMeHull  Kpumuuecku — aHAIU3UpPO8aAmb — XUMHUYECKYIO
uH(pOopMaLuIo, MoIy4aeMyro U3 pazHbix uctouHnkoB (CMU, UurepneT u np.);

29) chopmuposannocme YMeHu coonrwoamo npasuna HKOJIOTUYECKU
LEJIECO00Pa3HOro MOBEAEHUS B OBITY M TPYAOBOW JEATETBHOCTH B LEJAX
COXPaHEHHUsI CBOETO 3/I0POBbS M OKPY)KAIOIICH MPUPOIHOU CPEAbl; OCO3HABAThH
OTTaCHOCTH BO3/ICHCTBUS HA )KUBBIE OPTAHU3MBI OIIPEICTIEHHBIX BEIIECTB, TOHUMAsI
cMmbica nokazarens [IJIK (mpenenbHON AOMYCTUMOUM KOHIIEHTPALUU ), HOACHAMb HA
IpUMEpPax CHOCOOBI YMEHBIIICHUS U MPEJOTBPAIICHUS WX BPEIHOTO BO3JECHCTBUS
Ha OPTaHU3M YEJIOBEKa,

30) chopmuposannocmo ymenuil: cobnodams Npasuid Noab308AHUSL XUMUHECKOL
nocyoot u 1ab6opamopuviM 000py008aHUEeM, O00pAWEHUs] C Beecmeamu 8
COOmEemcmeul ¢ UHCMPYKYUIMU NO BbINOJHEHUIO 1AOOPAMOPHBIX XUMUYECKUX
ONbIMOB, IKONOSUYECKU UENecO0OPA3ZH020 No8edeHus 6 Obimy u mpyoosol
0esImeNbHOCMU 8 YENAX COXPAHEHUSl C80€20 300P08bsl, OKPYICaouieli NPpUpoOHoll

cpedbl u oocmudiceHusi eé yCI’l’ZOI;l'iI/IGOZO paseumusl, 0Co3Haeanlb ONACHOCNIb
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MOKCUUECK020 0elCmEUs HA JHCUBbIe OP2SAHUIMbL ONPEOETIEHHBIX HeOP2AHUYECKUX
sewjecms, nornumas cmeicn noxazamens IIJJK (npedenvnoii donycmumoul
KOHYenmpayuu),

31) chopmuposannocmes  ymMeHuil:  OCYWeCmENsmy  YeIeHANPAGIEHHbIU  NOUCK
XUMUYECKOU UHGOPpMAYUU 8 PASTUYHBIX UCTMOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAS
numepamypa, CMHU, Humeprem u 0p.), KpumudecKu aHaIu3sUpo8ams XumMuieckyo
ungopmayuro, nepepabamviéamsv e€ U UCNOIL30BAMb 6 COOMEEMCMEUU C
nocmaeieHHoU yuebHol 3adaveli,

32) s O0y4aronmuxcs ¢ OrPaHHYCHHBIMH BO3MOXKHOCTSIMH 37IOPOBBSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHHUS BEIIECTB H
XUMUYCCKUX SBJICHUH;

33) w1t cienbix U CAa0OBHIAIIMX OOYYAIOUIMXCSA: YMEHHUE HCIOIB30BaTh Peibe(HO
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumuueckux Gpopmyi.
PesynpTaThl 0O0yueHus Ha 0a30BOM YypOBHE OpPHEHTHPOBAaHbI Ha OOIIYIO

(GYHKIHOHATIBHYIO TPAMOTHOCTbD, MOJYyYE€HHWE KOMIIETEHTHOCTEH JUIsl TIOBCEIHEBHOM

KU3HK M oO0mmero pasBuTus. Pe3ynbTaThl oOyueHuss Ha YriayOJIEHHOM YpOBHE

OpPUEHTHUPOBaHbl  HAa  IIOJYYEHHE  KOMIETEHTHOCTEW IS MOCIEAYHOLIEH

npodecCHOHATEHOM NEeITEIFHOCTH KaK B paMKaxX JaHHOW MPEAMETHON 00J1acTH, TaK U

B CMEXXHBIX C HEl 00J1acTAX.

COAEPXAHHUE YYEBHOI'O ITPEIMETA «XUMMUS»

10 KJIACC «OPTAHUYECKAS XUMUSI» BA3OBbBI YPOBEHb

Teopernueckne 0CHOBBI OPraHUYECKO XUMHHU

[IpeameTr opranuueckod XUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAUYCHHE B
MOJIYYCHUH HOBBIX BEIECTB W MaTepuajoB. TeopHsi CTPOCHHS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, €€ ocHOBHbIE Mon0XKeHUsA. CTPYKTYpHBIE (HOPMYIIBI
OpraHUYECKUX BemecTB. [ 'oMoJoTHs, n3oMepus. XUMHUYECKas CBSI3b B OPTaHUYECKHUX

COCANHCHUAX — OAMHAPHBIC U KPATHBIC CBA3HU.
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[IpeacraBnenne o kinaccupUKalMM OpraHuyeckux BemecTB. HomeHknaTtypa
OpraHUYeCKUX COCAMHEHHM (CUCTeMaTH4ecKas) U TpUBHAIbHBbIE HA3BAHMS

BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

BKCHCpI/IMCHTaHLHBIG MCTOABI H3YUCHHUSA BCHICCTB H HUX HpeBpameHI/Iﬁ:
O3HAKOMJICHHUC C 06pa3uaMH OpPraHNMYCCKUX BCUICCTB U MATCPHAJIaMH HAa UX OCHOBC,
MOJCIUPOBAHNC MOJICKYJI OPraHH4YCCKHUX BCHICCTB, Ha6J'IIOI[eHI/Ie Hn OIIMCaHHUC
ACMOHCTPAIMMOHHBIX OIILITOB II0 IIPCBPAIICHHUIO OPraHMYCCKUX BCIICCTB IIpHU

HarpeBaHuM (IUIaBJeHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKNN psAl. MeTaH U 3TaH — IMPOCTENIINE

MIPEJICTABUTENHN AJIKAHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (PEaKUU 3aMEeICHUS
U TOPEHUs), HAXOKJEHHUE B IPUPOJIE, OJTyUYECHNUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKHWA Psf. ODTWIEH U NPONUIEH —
MPOCTEUIINE PEICTABUTENIN aJIKEHOB: (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakMu  TUAPUPOBAHUSA, TAJOTCHUPOBAHUSA, TUIpaTAllMM, OKUCIEHUS W
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuenbl. byragmen-1,3 u wmertwnOyranuen-1,3: cTpoeHue, BakKHEHIINE
XUMUYECKHUE CBOMCTBa (peakiusi nojauMmepusauuu). llojlydeHHe CHHTETHYECKOIo
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKUI psif. AlleTUIIEH —
IpOCTEHIINI IpeNCTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, PU3UUECKUE U XUMUYECKUE
CBOMCTBa (peakuM THUAPUPOBAHMS, TAJIOTCHUPOBAHUSA, TUIpaTallid, TOpPEHUs),
NOJIyYeHHUE U IPUMEHEHHE.

Apensl. benzoun: cocras, ctpoenue, Gpu3nueckre 1 XUMUYECKUE CBOWCTBA (peakuuu

raJIOrEHUPOBAHMSI YW HUTPOBAHMS), TMOJYYEHHE U MpPUMEHEHue. TOayos: COCTaB,

CTPOCHUC, d)I/ISI/I‘-IeCKI/Ie U XMMHUYCCKHE CBOMCTBA (DeaK]_II/II/I TaJIOTCHHUPOBAHUA H
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HI/ITDOBaHI/ISI) MOJYYCHHUE U OPUMEHEHHME. TOKCUYHOCTD ApCHOB. I'eneTndeckas CBs3b

MCXKAY YIJIIEBOAOPOdaMHU, ITPUHAAJICIKAIIMMHA K pasIMYHbIM KJIaCCaM.

[TpuposHbIE HCTOUYHUKH YIIIEBOAOPOAOB. [IpupoaHbIil ra3 u NonyTHbIE HEPTSIHBIC
rasel. Hegtp u €€ mpoucxoxnaeHue. CrnocoObl nepepadOTKU HEPTH: IMEPErOHKa,
KPEKUHT (TEPMUYECKUH, KaTATMTUIECKHi ), muponus. [IpoaykTsl mepepaboTku HedTH,
UX NPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U IpOaYyKTHI €ro
nepepadoTKHU.

OKCIEpPUMEHTAIBHBIE  METOJbl W3Y4YEHUS BEUIECTB M HUX IIPEBpaLICHUI:
O3HAaKOMJIEHHE ¢ 00pa3liamMH IIacTMacc, KaAy4yKoB M pe3uHbl; Kosuekuuu «HepTe» u
«YTOaB»; MOJEIMPOBAHUE MOJIEKYJ YIVIEBOAOPOAOB M TaJOTr€HOIPOU3BOIHBIX;

IIPOBEICHHE NMPAKTUYECKOW PabOThI: MOJyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

PacuéTHble 3aga4n
Brruncnenus o ypaBHEHHMIO XHUMHYECKON peakIuy (Macchl, 00bEMa, KOJIMYECTBA

HCXOOHOI'0 BCIICCTBA WM IIPOAYKTAa PCAKIOHUHU II0 H3BCCTHBIM MAcCCC, O6’béMy,

KOJIMYCCTBY OAHOI'O U3 MCXOAHBIX BCIICCTB UJIN IIPOAYKTOB peaKHHH).

Kuciiopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOJ M 3TAHOJI: CTPOEHUE, (PU3HUUECKUE U
XUMUYECKHE CBOWCTBA (pEaKIMU C aKTUBHBIMH METalIaMH, Tajore€HOBOIOPOIaMHU,
ropeHue), npuMeHeHre. BonopoiHbie CBA3M MeXay MOJIEKyJIaMHu cIUpTOB. [elicTBue
METaHOJIa ¥ 9TaHOJIa Ha OPraHU3M YEJIOBEKA.

MHoroaromMHble CIUPTHL. DTUJICHTJIUKOIb U TJIULUEPUH: CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICUCTBUE CO HIEJIOYHBIMU METAJIAMH, KAUYECTBEHHAs
peakiysl HAa MHOTOaTOMHBIE CIIUPTHI). JlelicTBre Ha opraHu3Mm 4enoBeka. [I[puMenenue
[JIMLEPUHA U YTUICHTIIMKOJIA.

deHo: CTpOeHUE MOJIEKYJIbI, (PU3NYECKUe U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTD

dbenona. [Ipumenenue deHoma.
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Anpnierusibl U KeToHbl. DopMmasbpaeru, aleTaibAerul; CTpoeHue, GU3nYecKue u
XUMHUYECKHE CBOMCTBa (peakIiMd OKUCICHHS M BOCCTAHOBJICHHUS, Ka4eCTBEHHBIC

peaKiyu), MOJIyYeHUE U PUMEHECHHE.

AHCTOHI CTPOCHUC, d)HBI/I‘{eCKHe 1 XUMHYECKHE CBOMCTBA (DGEIKHI/II/I OKHUCJICHHUA M

BOCCTaHOBJ'IeHI/IH), IOJYYCHHEC U IIPUMCHCHHUC.

OAHOOCHOBHBIE MpeebHbIE KAapOOHOBBIE KHCIOTh. MypaBbHHAs U YKCYCHas
KHUCIIOTBI: CTpOoeHUe, (GU3MYECKUE U XUMUYECKHUE CBOMCTBa (CBOMCTBa, 0oOmIMe IS
KJIacca KHUCIIOT, peaKIus dSTepuPpuKalum), MoJIydeHre u npuMmenenre. CTeapruHoBas U
OJIEMHOBAsI KHUCIJIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JEeHCTBHE.

CrnoxxHble 3QUpbl KaK NMPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPONH3 CIIOKHBIX
a¢upoB. Kupsl. ['ugponus xupos. [Ipumenenue xxupoB. buosoruueckas poiib 5KHUPOB.
VYrieBoabl: cocTaB, KiaccUuPUKALMS yriaeBoI0B (MOHO-, M- U MOJUCAXapHUIbI).
['moko3a — mpocTelmmii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
dbuznyeckre U XUMUYECKHE CBOMCTBA (B3aumopeiictBue ¢ runapokcuaoMm meau(ll),
OKHCJIEHHE aMMHauHBbIM pacTBOpoM okcuzaa cepedpa(l), BocctaHOBIIEHUE, OpOKEHHE
TJIFOKO3b1), HAXOXKJEHUE B IPUPOJE, IPUMEHEHUE, Onoorndyeckas pojib. OTOCUHTES.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Caxapo3a — OPCACTAaBUTCI/Ib AMCaXapua0B, THAPOJIN3, HAXOXICHNC B IIPHUPOAC U

IIpUMEHEHHUE.

Kpaxman u uemmono3a kKak OpupoAHble mnonumepbl. CTpoeHue Kpaxmana u
neunono3pl.  Pu3nueckue W XUMHUYECKHE CBOMCTBA Kpaxmana (THAPOIH3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

DKCIepUMEHTATbHBIE METO/IbI U3YUYCHUS BEIIECTB U UX MPEBPAILICHUI: POBEICHHUE,
HaOJIOJICHWE W ONUCAHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KAUEeCTBEHHbIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKHCICHHE 3TaHOJa OKCHUIIOM
menu(Il)), MHOroaTOMHBIX CHOUPTOB (B3aMMOJACHCTBHE TIMILEPUHA C TUIPOKCHIOM

meu(ll)), anpaernmgoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
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runpokcuom  menu(ll), B3aumonelcTBHE Kpaxmanla € HMOJIOM); IIPOBEICHUE
PAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KHUCIOTHI.
PacuéTHble 3a1a4n

Brrancnenust mo ypaBHEHHIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBa
UCXOJHOTO BELIECTBA WJIM MPOAYKTa pEAKIHMH [0 HW3BECTHBIM Macce, O00BEMY,

KOJIMICCTBY OHOI'O M3 MCXOAHBIX BCIICCTB UJIN IIPOAYKTOB pCaKHI/II/I).

A30Tc0l[ep>lcaume OPraHNnvYeCKMuEe COCANHCHUA

AmuHpl. MeTuaaMuH M aHWJIMH: COCTaB, CTPOCHHUC, d)I/ISI/I‘{CCKI/IC H XUMHYCCKHC

cBOMCTBA (TOpEHHE, B3AUMOJICHCTBUE C BOJIOU U KUCIOTAMHM ).

AMMHOKHCIIOTBI Kak aM(OTepHblE OpraHudeckue coenuHeHus. dusmveckue u
XMMHUUYECKUE CBOMCTBAa aMHUHOKMUCIOT (Ha MpuUMeEpe TJUIMHA). buonoruueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak npupoaHbIE BBICOKOMOJIEKYJISIpHBIE coeMHEeHUsI. [ lepBruuHast, BropuyHas
U TpEeTUYHasi CTPYKTypa O€lKOB. XHWMHYECKHE CBOWCTBA OEJIKOB: TUIPOJIM3,
JieHaTypalusl, KaueCTBEHHbIE PEAKI[MN Ha OCJIKHU.

OKCIepUMEHTANIbHBIE METO b U3yUEHHS BELIECTB U UX MIPEBPALLCHUI: HabII01eHIe
U OIMCaHWUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OEJKOB MpU HArpeBaHUM,

[BETHBIC PEAKIIUU OEITKOB.

BrbicokoMouieKyJIsIpHBIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEAMHEHHI: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpPHU3ALMH, CPEIHSS MOJEKYJSIpHAS
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIUS U MOJTUKOHEH AU

IImacTtMmacchel (HOJ'II/IBTI/IJ'IGH, IMOJIMIIPOMUIICH, TITOJHBHUHUIXJIOPUI, HOJ'II/ICTI/IDOJI).

HarypaiapHblii W CHUHTETHYECKHME KavuyKd (OyTaIMEHOBBIW, XJIOPOIPEHOBLIM WU

U30IPEeHOBLIN). BoslokHA: HaTypaibHBIE (XJIOIOK, INEPCTH, IENK), NCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CMHTETHYECKHE (KAIIPOH U JIABCAH).

42



OKCIEPUMEHTAIBHBIE METOJbl H3Y4YEHUs BELIECTB M UX IPEBpaLICHUM:
O3HaKoMJIeHHE ¢ oOpa3laMu NPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacc,
Kay4yKOB.

MexnpeaMeTHble CBA3H

Peanuzanus MEeXNpPEeAMETHBIX CBA3E€H NMpU U3YYEHUH OpPraHUYecKod Xumuu B 10
KJIACCE OCYUIECTBIIIETCSA 4Yepe3 HMCHOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
NOHATUM, TaK W TOHATHH, SBISAIOIIMXCSA CUCTEMHBIMH JUIA OTIAEIBHBIX NPEIMETOB
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OO0111e eCTECTBEHHO-HAYYHBIE TOHATHUS: SIBJICHUE, HAYYHbIN (PaKT, TUIIOTE3a, 3aKOH,
TEopusl, aHAJIN3, CUHTE3, KJIaCCU(pHUKaALUs, IEPUOAUYHOCTD, HAOIIOIEHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®uznka: MaTepusi, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUIECKUI

YPOBEHB, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, (PU3NUECKHE

BEJIMYUHBI U €JUHULIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHusMm, Ouochepa, OOMEH BEIIECTB B OpraHuU3Me,

doTOoCHHTE3, OHMOJIOTMYECKH aKTHBHBIE BelecTBa (O€NKU, YIJIEBOIbI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE TOPOABI, IOJIE3HBIE HCKOIMAeMble, TOIUIMBO,
peCypCHI.

TexHOonorus: MUILEBbIE MPOIYKThI, OCHOBBI PAIMOHAIBHOIO MUTaHHUSA, MOIOLIUE
CpPEICTBa, JIEKAPCTBEHHBIE M KOCMETHMYECKHME IIpernapaTbl, Marepuaigbl U3

HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

10 KJIACC «OPTAHUYECKAS XUMUSI» YIJYBJEHHBIA YPOBEHD

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpeameT u 3HaYEHHE OPraHUYECKOW XHMMHH, TPEICTABICHHE O MHOT000pa3uu

OPTaHUYECKUX COCIMHECHUU.
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DNEKTPOHHOE CTPOCHUE aTOMa YIJepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BaneHTHble BO3MOXXHOCTH aTOMa yriaepoaa. XHMHYECKas CBSI3b B OpPraHUYECKUX
coequHEeHMsIX. Tunsl rHOpUAM3allMM aTOMHBIX OpOUTaneil yriepoga. MexaHU3MBI
o0pa3oBaHMsI KOBAJIEHTHOW CBsi3u (OOMEHHBIH W JOHOPHO-aKUENTOPHBIN). Twurbl

NIePEKPBhIBAaHUSI ATOMHBIX OopOuTalieli; o- u n-cBsi3u. OauHapHas, IBOWHAS U TpOWHAs

cBs3b. CIocoOBI pa3phiBa CBSI3€H B MOJIEKYJIaX OpraHMYEcKuX BemiecTB. [loHsTHE 0
CBOOOJIHOM pajiiKaie, HyKjieouie u JIeKTpoduIe.

Teopust cTpoeHus: opraHudecknx coeauHeHuid A. M. ByTtiepoBa u coBpeMeHHbBIE
MPEACTABICHUS] O CTPYKTYpE MOJIEKYJ. 3HAYEHHE TEOPUH CTPOCHUS OPTraHUYECKUX
coenmMHECHUH. MOJEKyJIsIpHBIE U CTPYKTypHBIE (GopMynbl. CTPYKTYpHBIE (HOPMYJIBI
Pa3IMYHBIX BUJIOB: Pa3BEPHYTAsl, COKpAIEHHAs, CKEJICTHAS.

Nzomepus. Buabl nzomepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS.
DOnekTpoHHbIE QD PEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUN (MHAYKTUBHBINA U

ME30MEpHBIN 3P PEKThI).

[IpencraBnenre o Ki1acCU(PUKAMKM ~ OPraHUYECKUX BemiecTtB.  [loHsThe
o pynkuuoHaneHoM rpytmme. ['omonorus. 'omonornueckue psasl. CucreMarrudeckas
HOMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobenHoctn W KiIaccuukanus OpraHuyeckux peakiuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE ~ METOJIbl M3YYEHHsS BEIIECTB W MX IPEBPAILICHUIL:
O3HAKOMJICHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB M MaTepuajaMu Ha MX OCHOBE;
ONBITHl MO TPEBPALICHUIO OPraHUYECKHX BEIIECTB MPU HarpeBaHuu (IUIaBJIEHUE,
OoOyIiiMBaHWE M TOPEHHE); KOHCTPYHMPOBAHME MOJIEIE MOJIEKYJ OpraHuYeCcKuX
BEILIECTB.

YriaeBoaopoasl
Ankanpl. ['oMonoruveckuil psij ankaHoB, oOmas Qopmyna, HOMEHKIATypa U

M30MEPHA. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYN alKaHOB, Sp°-
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ruOpuau3aiysi aTOMHBIX opouTanel yriaepoja, 6-cBsa3b. Kondbopmepsl. Ousnyeckue

CBOMCTBA aJIKaHOB.

XUMUYECKHE CBOWCTBA aJKaHOB: pEaKIMU 3aMCIICHUS, HW30MEPHU3alINH,

JNETUAPUPOBAHUS, LHUKIU3ALUN, NUPOJIN3a, KPEKWHra, ropeHus. llpencraBieHue o

MEXaHM3ME PEAKLIUM PAJUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U TPUMEHEHUE ATKAHOB.

[Muknoankanel. OOmas Qopmyna, HoMmMeHKIaTypa W uzoMepus. OcoOeHHOCTH
CTPOEHUS M XMUMHYECKUX CBOMCTB MaJbIX (IIMKJIOMPOIIAH, MUKIO0yTaH) W OOBIYHBIX
(LIMKJIOTIEHTaH, ITUKIIOTEKCaH) IUKI0aTKaHOB. CHOCOOBI MOMYYCHUSI M TPUMCHCHHE
IIUKJIOATIKAHOB.
Ankensbl. 'oMonoruueckuit psii aikeHOB, 00111ast (hopMyIia, HOMEHKJIATypa.
DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKEHOB, SP THOPHAN3ALNS
aTOMHBIX OpOWTaIel yriaepoja, o- W 7-CBsA3W. CTPYKTypHas M TeOMETpHYecKas

!gHC[[}&HC-) HN30MCpHU. du3nyecKrue CBOMCTBA aJIKCHOB.

XHUMHYECKHUE CBOMCTBA: pe€aKiuunu MPUCOCANHCHM:A, 3aMCIICHUA B O-ITIOJIOKCHUC TIPH

JIBOMHOM CBSI3H, MOJMMEPU3ALMU U OKUCIIEHUs. [IpeacTaBieHne 0 MEXaHU3MeE PEaKIUU

anekTpoduiibHOrO pucoenunenus. Ilpasuno MapkoBHUKOBA.

KauecTBeHHbBIE peakly HA IBOMHYIO CBS3b.
CnocoObI moJy4eHus U MPUMEHEHNE aJIKEHOB.
Ankaguensl. Knaccudukanms ankagueHoB (COMpsDKEHHBIC, HM30JMPOBAHHBIC,

KyMYyJIupoBaHHbIe). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHUSI U XUMUUYECKUX CBOMCTB

CONPSKEHHBIX NUEHOB, 1,2- u 1,4npucoennnenue. [lomumepusanus cONpsyKEHHBIX

JUCHOB. Crioco0n1 IMOJIYUCHHA 1 IIPUMCHCHUEC aJIKaIHCHOB.

Anxunel. ['omonoruueckuii psif ankUHOB, oOuIas Gpopmysa, HOMEHKIATypa U
U30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJ AJIKWHOB, SP-

ruOpuIN3aIns aTOMHBIX OpOuTasneit yriuepoaa. @u3ndeckue CBOMCTBA AIKUHOB.
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XHAMHMYECKUE CBOMCTBA: PEAKIUU IPUCOCTUHEHUS, TUMEPU3ALIMU U TPUMEPU3ALINH,
okucieHus. KucioTHbie CBOMCTBA AIKWHOB, HMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIEC peakK Ha TPOWHYIO CBSI3b.

CnocoObl OJIy4eHHS U IPUMEHEHHE aJIKMHOB.

ApomaTudeckue yriieBoJopoAsl (apeHsl). I'oMonoruyeckuii psjx apeHoB, oOuias
dbopMyna, HOMEHKJIATypa U U30MepHsl. DJICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE

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

coenuHeHni. PU3NYECKUE CBOMCTBA APEHOB.

XUMHYECKHE CBOMCTBA OcH30/Ia U €To roOMOJIOTOB: p€aKnn 3aMCIICHHA B
OCH30JILHOM KOJbOC MW YIVICBOAOPOJHOM paJUKAJIC, PCAKIHUU TMPHUCOCANHCHUA,

OKHCJICHHE TOMOJIOrOB O€H30JIa. IIpeacraBaeHUe O  MEXaHM3ME  pPEaKIMi

BJIGKTDOd)I/IJIBHOFO 3aMCIICHM . Hpe,Z[CTaBJ'IeHI/IC 00 OPUCHTHUPYIOIICM I[GﬁCTBHH

3aMecTuTeNed B OCH30JIbBHOM KOJbIE Ha TMpPUMEPE aJKWIBHBIX paJMKaJOB,
KapOOKCUIIbHOM, TUAPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoiia. [lomumepusanus ctupona.

CnocoObl OJIy4eHHs U IPUMEHEHHE apOMAaTHUYECKUX YTIIEBOJOPOIOB.

[Tpuponusrii ras. [lonytaeie HedTsIHBIE Ta3bl. HeQTh 1 €€ mpoucxoxacHue.
KameHHblid yroiabs 1 IPOAYKTHI €ro NepepadoTKH.

Cnocobbl  mepepaboTku  HedTHU:  TEPEroHKa, KPEKUHT  (TePMHUYECKHUH,
KAaTaJIMTUYECKU), pupopMuHr, nuponu3. [lpoaykrsl mnepepaboTku HepTH, HX
IPUMEHEHUE B IPOMBILIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMU YTIIEBOJOPOAOB.

DNEeKTPOHHOE  CTPOEHHE TaJOTeHIPOU3BOIAHBIX  YIJIEBOJOPOAOB.  Peakiumn

3aMCIICHUA rajJjorctHa Ha THAPOKCOIrpyIIny, HUTPOT'PVIIITY, NWMAaHOTI'PVIIITY,

aMuHOrpyImy. /[ecTBUE Ha TaJOreHNPOU3BOIHBIE BOJHOTO U CIUPTOBOTIO pacTBOpa

ménoun. B3ammopneiicTBue auUrajJoreHaJKaHOB ¢ MarHueM W IMHKoM. l[loHsaTHe o

MCTAJIIIOOPTaHNYCCKUX COCIMHCHUAX. Hcnons3oBaHue rajJorcHIpoOun3BOJHBIX

YTJIIEBOAOPOI0B B 6I)ITy, TCXHHUKC U IIPU CHHTC3C OPraHN4YCCKUX BCIICCTB.
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DKCTIepUMEHTAIbHBIE METObl U3YYCHHUS BEIECTB U MX MPEBPAIICHUN:: U3YUCHHE
(GU3HYECKUX CBOWMCTB YIJIEBOAOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEAKITU
YIIICBOJIOPOIOB PA3IMYHBIX KJIaccoB (0OeciBeUrBaHne OPOMHON WIJIM MOTHOW BOJIBI,
pacTBOpa TIepMaHTaHATa KaJns, B3aUMOJCUCTBHE alleTWIEHA C aMMHAYHBIM
pacTBOopoM okcuja cepedpa(l)); kauecTBeHHOE OOHAPYKEHHE YTIIEPOaa B BOJIOPOA B
OPTraHWYECKUX BEIIECTBAX;, IOJyYeHHWE OTWICHA W W3YyYEeHHE €ro CBOWCTB;
o3HakoMJieHHe ¢ KosutekiusmMu «HedTe» u «Yroib», ¢ obpa3liaMmu IJ1acTMACC,
Kay4qyKOB Y PE3HHBI; MOJICTTUPOBAHUE MOJIEKYJT yTIIEBOJIOPOJIOB
TaJIOT€HIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kuciaopoacoaep:xamue oprannyeckne coenHeHUst

[IpenenbHbIe OMHOATOMHBIE CTUPTHI. CTpoeHKME MOJIEKY (Ha IpUMEpPe METaHOJIa 1
sTaHosa). ['omonoruueckuit psij, obmas dopmysna, U30MEpHUs, HOMEHKJIaTypa U
kinaccudukarys. Ou3ndeckre CBOMCTBA MPeIeIbHBIX OJTHOATOMHBIX CITUPTOB.

BOI[OpOIIHBIG CBA3U MCIKAY MOJICKYJIaMH CIIMPTOB.
XHUMMYECKHE CBOMCTBA: pC€aknuu 3aMCIICHH:A, ACTHApaTalluH, OKUCICHUAA,

B33HMOI[CIZCTBPI€ C OpraHNM4Y€CKMMH U HCOPIraHNYCCKUMHU KHCJIOTAMU. HDGI[CT&BJ'IGHI/IG

O MCXAaHHU3MC DCaKHI/Iﬁ HVKJ'ICO(bI/IJ'IBHOFO 3aMCIICHU . KauecTBeHHas pCaKmuss Ha

OJIHOATOMHBIC CITUPTHI. J[efiCTBHE 3TaHOJIa M METaHOJIa HAa OpPTraHU3M YeJIOBEKa.
CrocoObI IOJTydeHHsI ¥ IPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3¢upsl, HOMEHKIATypa U U3oMepusi. OcoOEHHOCTH  (PU3UYCCKHUX U
XAMHWYECKUX CBOMCTB.

MHoroaToMHbI€  CHHUPTHI —  OTWICHTVIMKOJIL U IIUlEepuH.  Dusmdeckue
1 XMMHYECKHE CBOMCTBA: PEAKIIMH 3aMEIICHUS, B3aUMOJICHCTBUE ¢ OPTaHUICCKUMU U

HCOPraHM4YCCKUMHU KHUCJIOTAMH, Ka4YCCTBCHHAA PCAKIIMA HAa MHOT'OATOMHBIC CITMPTHI.

HeiictBue Ha opranuzM 4enoBeka. CrocoObl TMOJlydeHHUS W IPHUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.
@®enon. CTpoeHuWE  MOJEKYJbl, B3AUMHOE  BIHMSHUE  TUAPOKCOTPYNIIBI U

oenzonpHOTO sAnmpa. Duszmueckue cBoicTBa (enoma. OCOOEHHOCTH XUMHYECKHUX
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cBOMCTB (eHona. KauectBennnle peakiuu Ha perosn. TokcuunocTs GeHosa. CriocoOsbl
noJiyuyeHus: U npuMeHeHue gpenomna. GenonpopmMaabaeruaHas CMOIA.

KapOoHWIbHBIE COEMHEHNS — albJErHJIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['oMojornyeckue psapl albIErHIOB M KETOHOB, OOmas
dbopmyra, u3oMepusi 1 HOMEHKJIaTypa. @DOuU3WYecKWe CBOIMCTBA  albICTHIIOB H
KETOHOB.

XHWMHUYECKHE CBOWICTBA QIbJECTUAOB M KETOHOB: PEAKUUU IPHUCOCIUHEHUS.

HDGI[CT&BHGHI/IC O  MCXAaHHU3MC peaKuHﬁ HVKJ'IeOd)I/IJILHOFO IIPUCOCANHCHU .

OxuciieHre alibJIETU10B, KAYECTBEHHBIE PEAKIMU Ha allbAeTubl. CIOCOOBI OJIyYECHHS
Y IPUMEHEHUE AJIbJIETUAOB U KETOHOB.

OAHOOCHOBHBIE TIpe/eSibHbIE KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJl KapOOHOBBIX KHUCIOT. M3omepust 1 HomeHknaTypa. dusnyeckue cBONCTBA
OJIHOOCHOBHBIX TMpPEAEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHA KapOOHOBBIX KHUCIOT.

XUMUYECKUE CBOICTBA: KUCIOTHBIE CBOWCTBA, peakius dTepupuKanm, peakuuu ¢
YYaCTHEM YIJIEBOJOPOIHOTO PaUKaa.

Oco0eHHOCTH CBOMCTB MypPaBbUHOM KHUCIIOTHI.

ITonsiTue o ITPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJOXXHBIX 3(1)I/Ian, AHTHUApHUaax,

rajJJorcHanrupujiax, aMmaax, HUTpuJjiax.

MHoroo6pasue KkKapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENPEACIbHBIX
U apoMaTUYECKHUX KapOOHOBBIX KHUCJIOT, JTMKapOOHOBBIX KHCJIOT,
THIPOKCUKApOOHOBBIX KHUCIOT. [IpencTraBuTenu BBICIIMX KapOOHOBBIX KHCIOT:

CT€apruHOBasA, ITAaJIbMHUTHHOBAs, OJICMHOBAsdA, JHUHOJCBAA, JIMHOJICHOBAA KHCJIOTLI.

CriocoObI IOSTydeHMs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.
Cnoxnple d¢upsl. ['omomornueckuit  psia, odmas  dopmyna, H3OMEPHS U
HOMeHKJarypa. Ou3nyeckue ¢ XMMHUYECKUE CBOMCTBA: TUIAPOJIU3 B KHUCIOWU U

IIEJIOYHOM Cpeie.

48



Kupel. Ctpoenue, Gpu3ndeckue U XUMHYECKUE CBONCTBA JKHPOB: THAPOJIU3 B
KUCJIOW M IenouHoi cpege. OCOOEHHOCTH CBOWMCTB KUPOB, COJEPKAIIUX OCTATKU
HENPEACIbHBIX )KUPHBIX KUCIOT. KUPBI B IPUPOJIE.

Mpb114a Kak COJM BBICHIMX KapOOHOBBIX KUCJIOT, UX Motollee aeiictBue. [loHsatue o

CHUHTCTHYCCKUX MOIOIHNX CPCACTBAX (CMC)

OO11as xapakTepUCTHUKA YTIECBOIOB.
Knaccudukanus yrneBogoB (MOHO-, TU- U TIOJTUCAXAPUIBI).

MoHocaxapuabl: T1I0K032, (hpyKTO3a, rajlakTo3a, prudo3a, 1e30K- CUpU003a.

@du3MYECKUe CBOMCTBA W HaxoxJeHWe B mnpupone. PorocuHres. OnrTuyeckas

HN30MCpHII. KOJILLIaTO-I_IeHHaH TAYTOMCPpHA Ha HOPUMCPE MOJICKYJIBI TIJIIOKO3bI,

IpOCKIMM Xeyopcea, o, B -aHOMCPEI I''TIOKO3bI.

XHUMUYECKHE CBOMCTBA TIIFOKO3bL: PEAKIIUU C YYACTUEM CIUPTOBBIX U alIbIETUIHOM
IpyIIl, CIUPTOBOE U MOJIOYHOKHUCIIOE OposkeHue. [IpuMenenune rioko3bl, €€ 3HaueHue
B KU3HEJEATEIbHOCTH OPraHu3Ma.

Hucaxapuael: caxapo3a, MaibTo3a UM JaKTo3a. . BoccTaHaBiauBarollue U

HEBOCCTAHABIMBAIOLIME qucaxapuabl. ['maponus gucaxapuaoB. HaxoxneHue B

MIPUPOJIC U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmall, IJIMKOI€H U IHeuiono3a. CTpoeHHEe MaKpOMOJIEKYJI
Kpaxmasa, IIMKOTeHA U HEeJUTI0N03bl. PU3MYeCcKe CBOMCTBA Kpaxmalla U LEJUTF0JI03bI.
XUMUYECKHE CBOMCTBA KpaxmaJia: TUAPOIIN3, KAUECTBEHHAS! PEaKIHsl C HOJIOM.
XHUMHUYECKHE CBOMCTBA 1EJUTIONIO3bI: THIPOJIN3, MOTYyYEHUE F3(PUPOB LEILTIOIO03BI.
[TonsaTre 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIIepUMEHTAJIbHBIE  METOJIbl  M3Y4Y€HUs BEIIECTB M MX [PEBPAIICHUI:
PacTBOPUMOCTD Pa3JIMYHBIX CIIHUPTOB B BOJIC, B3aUMOJICHCTBUE 3TAHOJIA C HATPHUEM,
OKHCIIEHHE O3TWJIIOBOIO CcOUpPTAa B  albJeruj Ha  PACKaJEHHOW  MEIHOU
MIPOBOJIOKE;0KUCIICHUE  JTHJIOBOTO  CIIUpPTa JUXpoMaTOM  Kajius (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPUAIIOB); KAYECTBEHHBIC pEAKIMU Ha albJIeTuabl (C

ruapokcuom nuammuHcepeopa(l) u rugpoxcugom menu(Il)); peakuusa rnuiepruna ¢
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ruapokcugom Menu(Il); xumMuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI;
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TuapokcuaoMm wmeau(ll); BzammomeicTBue
KpaxMalia ¢ HOJIOM; pPEIICHUE AIKCIEPUMEHTAIbHBIX 3a1ad 1o TemMaM «ChupTel U

dbenonb». «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaep:kaliyue OpraHnyecKue coeAnHeHHus

AMUHBI — OpraHMYecKue INPOU3BOAHBIE aMMuaka. Kiaccudukanus amMHHOB:
anndaTunyeckue U apoMaTUYECKUE; IEPBUYHbBIE, BTOPUYHbBIE U TpeTHUHbIE. CTpoeHHE
MoOJIeKyN, oOmas ¢opMynia, M30MepuUs, HOMEHKJIAaTypa U (U3NYECKUE CBOMCTBA.
XWMHUYECKOE  CBOWMCTBAa  anM(paTUYECKUX  aMUHOB:  OCHOBHBIE  CBOWCTBA,
ANKAJIMPOBAHNE, B3aUMOJCHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOM KuciIoTou. Conn
AIIKUIAMMOHHSI.

AHWIIMH — TIpeJCTaBUTENb aMUHOB apoMarthueckoro psaa. CTpoeHue aHWINMHA.
B3auMHoe BIMsSHHE TPy aTOMOB B MOJIEKYJie aHHJIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peaKlIMK HA aHUJIUH.

CriocoObl oJTydeHHsI ¥ IPUMEHEHHe anupaTnyeckux aMuHoOB. [lomyuenne anunmuHa
13 HUTPOOEH30171a.

AmuHOKMCIOTE. Homenknmatypa u wusomepus. OTAenbHbIE NPEICTABUTENN O

AMHMHOKMCJIOT: TJIMIOHWH, aJIaHWH, meHHHaﬂaHHH, CCpHH, TJIYTaMHWHOBAsjA KHCJOTA,

JIM3UH, HHCTerH. OnTthuyeckas W30MepHUs aMUHOKUCIOT: D-n  L-aMHUHOKHCIOTEL

dusnyeckre CBOMCTBA aMUHOKUCIOT. XUMHYECKHE CBOMCTBA AMHHOKHCIIOT Kak
aM(OTEpHBIX OPraHUYECKUX COCAMHEHUMN, peaKlusl MOJUKOHICHC CAIluU, 00pa3oBaHue
NMenTUAHON CBs3U. buonorndeckoe 3HauyeHHE aMUHOKHUCIOT. CHHTE3 W THAPOJIU3

IICIITUA0B.

benku kak nmpupoaHbie nonuMepsl. [lepBuduHas, BTopuyHas U TPETUYHAs CTPYKTYypa
0esnkoB. XMMHMUYECKHE CBOWMCTBA OEJIKOB: THUIPOJIU3, ACHATypalus, KauyeCTBEHHBIC

peaKIuy Ha OeJIKH.
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[lonsiTHE 00 A30TCOACPKAMUX TECTCPOHNNKINYICCKHUX COCAMHCHUAX.

[IupuMHUAMHOBEIC M NYPUHOBBIE OCHOBaHUS. HyKJIEMHOBBIE KUCIOThI: COCTAB,

CTPOCHUEC U OroJiormyeckas POJIb.

DKCIepuMEHTaIbHBIE METO/IbI U3YUCHHUSI BEILIECTB U UX MTPEBPALIICHUI: PACTBOPEHUE
O€JIKOB B BOJIE; ACHATYypallisi OCIKOB IPU HArpeBaHUU; 1IBETHbIC PEAKIIUU Ha OEJIKU;
PEIICHUE PKCIIEPUMEHTAIIBHBIX 331a4 110 TEMaM
«A30TCoaepKalle OpraHUuYeCKUue COCIMHEHUS» U «Pacmo3HaBaHuE OpPraHUYECKUX
COEIMHEHUI.

BbiCcOKOMOJIEKYJISIPHbIE COCIUHECHUS

OCHOBHBIC TOHSITUS XUMHH BBICOKOMOJICKYJISIDHBIX COCIUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALMUA, CPEIHSAS MOJICKYJIApHas
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHECHUH —

noJmMepu3ansa M INOJIMKOHACHCAIMA. HD@I[CT&BHGHI/IC O CTCPCOPCTYVIAPHOCTHU

u HEII[MOJ'ICKVJ'IHDHOIZ CTPYKTYPEC MOJHUMCPOB, 3aBUCHUMOCTbD CBOMCTB IHOJUMEPOB OT UX

MOJICKVJIAPHOI'O 1 HAAMOJICKYIAPHOTI'O CTPOCHMA.

HOHI/IMepHBIC MaTCpHraJIbl. IInmacTmaccel (HOJ'II/I3TI/IJ'I€H, IMOJIUIIPOITUJICH,
IMOJIMBUHUJIXJIOPU/T, IMOJIUCTHUPOJI, IMOJIMMCTHIIMETAKPHWJIAT, HOJII/IKap6OHaTBI,

noJMdTUIeHTepePTanar). Y Thuin3aius U nepepadoTka miacTuka.

DnacToMepbl: HaTypaldbHBIM KaydyK, CHUHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIUKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, LIEPCTh, IMIEIK), HWCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

ITonuMmepsl crieMaJbHOIO Ha3HAYCHUS (Ted)J'IOH, KEBJIAP, JJICKTPOIIPOBOAAIINC

IIOJIMMCPBI, 6I/IODaSHaF36MBIe HOJ'II/IMGDBI).

9KCH€pI/IM€HTaHBHBI€ MCTOJbl HM3YUYCHHA BCIICCTB M HX HpeBpaH_[CHI/II\/’IZ

O3HAKOMJICHUC C 06pa3uaMH INPUPOJHBIX M HCKYCCTBCHHBLIX BOJIOKOH, IIIIaCTMACC,
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Kay4yKOB; pELICHHE SKCIIEPUMEHTAIBHBIX 3a/a4 110 TeMe «Pacno3HaBanue niactMace
¥ BOJIOKOH». PacuéTHbIe 3agaun

Haxoxnenrne MoneKkysipHON (hOpMYIIbI OPraHMYECKOrO COSIUHEHUS 10 MaCCOBBIM
JOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HaXOXJICHHE MOJIEKYJISIPHOU (hOpMYJIbI
OpPraHUYECKOro COEAMHEHUS 0 Macce (00bEMY) TPOTYKTOB CTOPAHUS; 10 KOJIMYECTBY
BelecTBa (Mmacce, 00BEMY) MPOAYKTOB PEAKIUU W/WIM HUCXOJHBIX BEIIECTB;
YCTaHOBJICHHE CTPYKTYpPHOU (HOpPMyYJbl OpPraHMYECKOTO BEIIECTBA Ha OCHOBE €ro
XUMUYECKUX CBOMCTB WM CIOCOOOB TIONYyYEHHs; ONpeNeNieHue JOJH BbIXOJa
IIPOJYKTa PEAKLUU OT TEOPETUYECKH BO3MOKHOTO.

MexknpeaMeTHbIE CBSA3H

Peanuzanmss MEXNpEeIMETHBIX CBS3€M NpPHU HM3YYEHWH OPraHWYECKOW XUMUU
B 10 kjacce ocylecTBISETCS 4Yepe3 MCIONb30BaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TMOHATUW, TaK W TMOHATUH, MNPUHATHIX B OTIEIBHBIX NPEIMETAX
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayuYHble MOHATHS: SBJIEHUWE, HAay4dHbI (akT, TUIOTE3a,
TEOopus, 3aKOH, aHalu3, CHUHTE3, Kiaccupukauus, HaOII0ACHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

dusuka: MaTepUsi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOJIEKYJIA, JHEPTETUUECKUAN

YPOBEHb, BEILIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3UUECKUE
BEJIMYMHBI, EJUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorusi:  kjieTka, opraHu3M, OJKOcHCTeMma, Ouocdepa, MeTabOIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPOQHBIA TUIl TMUTAHUS, OpOKEHUE,
(dboTOCHUHTE3, IbIXaHHE, OCJIKH, YIIIEBOIbI, >KUPbI, HYKJIEUHOBbBIE KUCIOTbI, ()EPMEHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbI€, TOTUIUBO.

Texnonorus: IMUIICBLIC IMPOAYKTBI, OCHOBBLI PAlMOHAJIBHOI'O IMHMTAHWA, MOIOIIHUC

cpeacTBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.
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11 KJIACC «OBIIIASI 1 HEOPTAHUYECKAS XUMMSI» BA3OBBIN
YPOBEHD Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUI 37eMeHT. AToM. Spo atoma, M30TONBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUvecKkre ypOBHU, IOJAYPOBHH. ATOMHBIC OopOWTanmu, S-, P-, O-37IeMeHTHI
Oco0eHHOCTH paclpeesieHUs] 3JEKTPOHOB IO OpOHTaIsiM B aTOMAax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DIICKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

ITepunonnueckuit 3akoH u [lepuoanyeckas cucreMa XuMUYECKUX 3yieMeHToB J[. U.
MenpneneeBa. CBsA3b nepUOAMYECKOro 3akoHa U llepuogmueckoil cucTeMbl
xuMuueckux sneMmeHToB . M. MenneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH MW3MEHEHUS CBOWCTB XUMHYECKHX JJIEMECHTOB U
0o0pa3yeMbIX UMH IIPOCTHIX U CJIOKHBIX BEIIECTB IO TPYIIaM U NeprojiaM. 3HaueHHUe
IIEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMUUYECKask CBsI3b. BUabl XuMUUYecKoM CBsI3U (KOBaJECHTHAs
HEMOoJISIpHAasg M TOJIIpHAs, HMOHHAsA, MeETajUIMdeckas). MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM XMMUYECKO CBsI31 (0OMEHHBIN U JOHOPHO-aKIENTOPHBIN). Bomopoanas
CB3b. BaneHTHOCTb. OneKTpoOoTpUIATENBHOCTh. (CTeneHb OKHCIeHUS. VIOHBI:
KaTUOHBI U AHUOHHBI.

BemiecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTBA. THUIIBI KPUCTAITMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT TUIA KPUCTAJUINYECKON PEIETKMU.

[TonsTie 0 gucnepcHeix cucrteMax. VICTUHHBIE W KOJUIOMAHBIE PAaCTBOPHI.

MaccoBas 107151 BellleCTBa B pacTBOPE.

Knaccudukanusa Heoprannueckux coeauHeHuid. HomeHkIaTypa HEOpraHMyecKux
BelleCTB. l'eHeTMyeckas CBSA3b HEOPraHMYECKHUX BEIIECTB, IPUHAMICKANUX K
Pa3IMYHBIM KJIaCCaM.

Xumuueckas peakius. Kiaccugukains XMuMUYecKUX peakifuii B HEOpraHUYeCcKoH u
OpTraHWYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB; 3aKOH COXPAHEHUS W

MIPEBPALLEHUS SHEPTUHN NP XUMAYECKUX PEAKIUAX.
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CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3audHbX ¢akropoB. OOpaTumble
peakuuu. XuMHUYeCKoe paBHoBecue. DakTOphl, BIMSIOUME HA COCTOSTHUE
XuMH4deckoro pasHosecus. [Ipunnnn Jle [lartense.

OnekTponutnueckas aucconuanua. CunbHble M chnadble 3aekTponuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJasA, HeWTpanbHas, IuenouyHas. [loHatue o

BOJOPOJHOM IIOKA34aTCJIC (DH) pPacTBOpaA. PeaKHI/II/I WOHHOTO OOMEHA. FHZ![}OHI/I?)

HCOPraHMYCCKNX N OPIraHMYCCKMX BCILICCTB.

OKHCIINTEIILHO-BOCCTAHOBUTEILHBIC pCaKuunm. IlousTue 06 QJICKTPOJIN3C PACIIIIABOB

1 pacTBOPOB coJici. IIpuMeHEeHNE 2IEKTPOIr3a.

OKCIIEpUMEHTAIBHBIE ~ METOJBl M3YYEHUs BEIIECTB W MX IPEBPALLICHUI:
neMoHcTpauus Tabmuy «llepuogumueckas cucrema xumuyeckux snemeHToB J[.U.
MenneneeBay; H3ydeHHE MOZENIEH KPUCTAIUIMUECKHUX PEHIETOK; HAONIONEHUE U
ONKCaHUE JEMOHCTPALMOHHBIX U JAaOOPATOPHBIX OMBITOB (Pa3yokKEeHHE MEPOKCUAA
BOJIOpOJIa B IIPUCYTCTBUU KATAJIM3aTOPa, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB C
NOMOUIbIO YHUBEPCAJIBHOIO MHJIUKATOPA, PEaKIUHd MOHHOIO OOMEHa); MpOBEJICHHUE
MPaKTUYECKON palboThl «BiusiHue pa3iaudHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOMN

PEAKIIUM.

PacuérHble 3agaun
PacyéTel Mo ypaBHEHUSM XMMHUYECKUX PEAKIHM, B TOM YHUCIE TEPMOXUMUUYECKUE

paC‘IéTBI, paC‘IéTLI C HUCITOJIB30BAHUEM ITOHATHA «MAaCCOBas JOJIA BCIICCTBA».

Heoprannyeckasi xumust
Hewmeramnel. Ilonoxenne HemeramioB B llepronndeckoil cUCTeME XUMHYECKHX
anemernToB J[.M. MenneneeBa u 0COOEHHOCTH CTpoeHUs aTromMoB. Dusmyeckue

CBOMCTBA HEMETAJIOB. AJUIOTPONMS HEMETAUIOB (Ha IpPHUMEpPE KHUCIOPOAA, CEPBI,

docdopa u yriaepona).
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XUMUYECKUE CBOMCTBA BAaKHEHIIMX HEMETAUIOB (TajlOT€HOB, CEpbl, a30Ta,
docdopa, yrieposia 1 KpeMHHUS) U UX COEIUHEHUHN (OKCUIOB, KUCIOPOACOAEPKAIINX
KHCJIOT, BOJIOPOJHBIX COCTUHEHH ).

IIpuMeHeHne BaKHEHIINX HEMETAJIIIOB U MX COCTMHEHU.

Meramnel. Ilonoxkenne MeraimoB B llepuonnueckon cucTeMe XHMHYECKHX
anementoB /. Y. MengeneeBa. OcoOEHHOCTH CTPOCHHUS B3JICKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OOmue ¢usndeckue cBoWcTBa MeTauioB. CIutaBel METaJUIOB.
DNEeKTPOXUMHUYECKUI psAJl HAIPSHKEHUI METAIIJIOB.

XUMHUUYECKHE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPUM, KaJWi, KaJIbI[Uid, MarHuii,
AIFOMMHMN, TUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHU.

O61ue crocoObl moxyueHus: MmetamuioB. Metamtyprusi. Koppos3us MeTajuioB.

Croco0bl 3a1uThl OT KOppo3uu. [IpuMeHeHrne MeTasuioB B ObITY U TEXHUKE.

DKCIIEpUMEHTAIbHBIE METOJIbl U3YUYECHUSI BEUIECTB U MX IMPEBPAILLCHUI: U3yYCHUE
KOJUIeKIMu  «MeTauibl M CIUIaBbl», OOpa3loB  HEMETAUIOB,  pEUICHUE
AKCIEPUMEHTANbHBIX 3a/a4; HaOJI0JICHUE W OMNHCAaHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX ONBITOB (B3aMMOJICHCTBUE THUIPOKCHUIA AFOMUHUSI C PaCTBOPAMHU
KHUCJIOT U LIEJI0YEe, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).
PacuéTHble 3aga4un

Pacuétel maccel BemiecTBa WM 00BbEMA Ta30B IO HW3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCE UJIU O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUH BEIIECTB; PACUETHI
Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUH, €CIIA OJTHO U3 BEIIECTB
MMEET MPUMECH.
XuMHA U )KU3Hb

Ponp Xxumum B 0OCCIIEUEHHHM SKOJIOTHYECKOM, HDHEPreTHYECKOM MW IHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBI. [loHSATHE O HaydyHBIX METOAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 06 OOMMX HAYYHBIX MPUHIIMIIAX MPOMBIINIJIEHHOTO MOJTYYCHUS

Ba)KHEHIIINX BEIIECTB.
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UYenoBek B MUpE BELIECTB U MATEPUAIIOB: BAXKHEHUIIME CTPOUTEIIBLHBIE MATEPUAIIBL,
KOHCTPYKLIMOHHBIE MAaTepUalbl, KpacKW, CTEKJIO, KEpaMHMKa, MaTepuaibl s
AIIEKTPOHUKH, HAHOMAaTepHUaibl, OPraHUYECKUE U MUHEPAIbHBIE YIOOPEHHUS.

XuMus W 300pOBbE UENIOBEKA: IIPaBUJIA HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
[pernaparoB; NpaBuiia OE30aCHOrO HCIOIb30BaHUS MPENApaToB OBITOBON XMMUU B
ITOBCETHEBHOM KU3HH.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXNpeIMETHBIX CBA3€H MPU HW3YyYEHUU OOIIEH M HEOpraHW4ecKon
xuMmuu B 11 kacce oCyIlecTBIsIeTCA Yepe3 UCIOIb30BAHNE KAaK OOIINX €CTECTBEHHO-
HAay4YHBIX IIOHATHUM, TaK WU IOHATHUM, SABJIIOIIUXCA CHUCTEMHBIMU IS OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111Me ecTeCTBEHHO-HAYYHbIE TOHATHS: HAy4YHbIUA (PaKT, TUNIOTE3a, 3aKOH, TEOPUS,
aHalu3, CHUHTE3, KiIacCU(PUKaluusg, NEPUOJUYHOCTh, HAOJIOJIEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
pPaAOAaKTUBHOCTh, MOJIEKYJa, dHEPreTUYECKUH YpOBEHb, BEILECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSTHUE BEILECTBA, (PU3NYECKUE BEIMYMHBI U €AMHULIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, buochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOAbI, MOJE3HbIE MCKOMAeMble, TOILIMBO,
pECYpCHI.

TexHonorus: XUMHYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOJCTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SWCTBEHHOE ITPOU3BOJCTBO, IHILEBAs
MIPOMBILIJIEHHOCTb, bapmaneBTUYECKas MTPOMBIIICHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKMX IpPenaparToB, IPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaTEpHUaJOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTb, HAHOTCXHOJIOT'HH.
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11 KITACC «OBIIAA U HEOPTTAHUYECKASA XUMMUS»

YIJIYBJEHHBIA YPOBEHbD Teoperndeckne 0CHOBbI XHMHH
AtoM. CocTaB aTOMHBIX siiep. XUMUYECKHM 351eMeHT. I30TombI.

KopnnyckyiaapHO-BOJIHOBOM  JAVaJIM3M, JIBOMCTBEHHAS HOPUPOAA  DJIEKTPOHA.

CTpOCHI/Ie QJICKTPOHHBIX 000J10YCK dTOMOB, KBAHTOBLIC YHCJIA. SHGPFGTI/ILICCKI/IEE

YPOBHHU U NMOAYPOBHU. ATOMHbIE opOuTanu. Kiaccudukanys XuMU4eCKUX JIEMEHTOB
(s-,p-,d-,f-amemenTsl). Pactipenenenue 3J1eKTPOHOB 110 AaTOMHBIM OPOUTAJISIM; IPUHITUIT

MUHHUMYMa SHepruu, npuHiun [laymm, mpaBmio XyHaa. DIeKTpOHHbIC KOH(DUTyparun

aTOMOB RJIEMEHTOB NEPBOrO—YETBEPTOrO MEPUOJIOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUM, JIEKTPOHHbIE KOH(PUTYPALIUK HOHOB.

[loHsiTue 00 OQHCPIrun HMOHHM3allNu, SHCPIrumn CpoaCTBa K 3JICKTPOHY.

DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknii 3akoH U llepuonnueckas cucTteMa XHMHYECKHX DJIEMEHTOB /.
N. MenpneneeBa. CBsi3pb NEPUOAUYECKOrO 3aKOHA M llepuoanyueckor CHCTEMBI
XAMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMHUYECKUX DJIIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX
BEILIECTB MO TIpylmnamM M MepuojaM. 3HaYeHue nepuoanueckoro 3akoHa J[. N.
Menpeneena.

XuMH4uecKast CBS3b. Buael XUMHUYECKOU CBSI3U:

KOBAJICHTHaA, MOHHAs1, MeTaJUTnYecKas. MexaHn3Mbl 00pa30BaHUs

KOBAJICHTHOM CBSI3M: OOMEHHBIN M TOHOPHO-aKIETITOPHBIA. DHEPTHs U ITTUHA CBS3H.
[TonmsapHOCTB, HANIPABIEHHOCTH Y HACBIIIAEMOCTh KOBAJIEHTHOM CBsI3U. KpaTHbIe CBs3M.
BonoponHas cBA3b. MeXMONIEKYIApHBIE B3aUMOACHCTBHSL.

BajneHTHOCT M BaJ€HTHBIC BO3MO>KHOCTH aTOMOB. FI/I6DI/I,Z[I/I33.I_II/I$[ ATOMHBIX

opouTaneil. CBsA3b DJIEKTPOHHON CTPYKTYpbl MOJIEKYJ C HUX TE€OMETPUYECKUM

CTpOoeHHEM (Ha MPUMEPE COCTUHEHUMN PJIEMEHTOB BTOPOTO MEPUO/IA).
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HpCI[CTaBJ'ICHI/Ie O KOMIIJICKCHBIX COCIAHHCHUAX. CocTaB KOMILIEKCHOT'O HOHa:

KOMHJ’IGKCOO6paSOBaTeHB, JIUTraH/JbI. KOODI[I/IHaI_[I/IOHHOG qHnCJIO. HOMGHKHaTVDa

KOMIUICKCHBIX COCJIMHCHUI. 3HaYEeHHE KOMILJICKCHBIX coequHeHun. IloHsiTHE O

KOOPJMHALIMOHHON XMMHUHM.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI. THUIIBI KpUCTAIITMYECKUX
pemETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbIx cucremax. McrtuHHble pacTtBOpbl. [IpencraBieHue o

KOJJIOMJAHBIX PAaCTBOPAX. CrocoOsbI BBIPAKCHUA KOHLOCHTpPALIUKU PACTBOPOB: MaCCoOBast

JIOJIs  BEIECTBA B PAcTBOPE, MOJIIPHAS  KOHIIEHTpalus. Haceliiennsie u
HEHACBIIIIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranmioruaparsl.

Knaccudukanyss ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. TpUBHAIBHBIC
Ha3BaHMS OTMIEJbHBIX IPEACTABUTENIE HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanus XuMU4eCKuX peakiiiii B HEOPraHUIECKON U OpraHuYeCKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BEIIECTB; 3aKOH COXPAHEHUS U TIPEBPAIICHUS SHEPTUHU NIPU
XUMHUYECKUX peakiusxX. TernaoBbie dPPEeKThl XUMHUUECKUX PEAKIIUM.
TepMoXuMHUYECKUE YpaBHEHUS.

CKopoCTh XUMUYECKON PEaKINu, €€ 3aBUCUMOCTD OT Pa3IMYHbIX (PaKTOPOB.
['oMOreHHbIE U TeTEPOreHHbIE peakiuu. Katainn3 u kaTannu3aTtopsl.
O6OpatuMble ¥ HeoOpaTUMbIE peaklUh. XHUMHYECKoe paBHOBecue. KoHcTaHTa

XUMHUYCCKOI'O PABHOBCCHI. CDEIKTOPBI, BIUAIOIIKUE Ha IIOJIOKCHHUEC XHUMHUYCCKOI'O

paBHOBECHA: TCMIICPATYPA, JaBJICHHUC 1 KOHIOCHTPAIWMK BCIICCTB, YH4aCTBYIOIIHUX

B peakuuu. [Ipunnun Jle [lartense.

DnekTpoautuueckas auccoruanus. CuiabHble W cla0ble dJIeKTpoiauThl. CTeneHb

Jucconuanuu. HMoHHOE IpOU3BEACHUE BOJbI. Cpez[a BOAHBIX paCTBOPOB: KHMCJIOTHAsI,

HeWTpanbHas, menouHas. Bogopoaueiit nokazarens (pH) pactBopa. ['uaponus cosei.
Peakuun noHHOTO OOMEHa.
OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiini. CTeneHb okucieHus. OKUCIUTEND U

BOCCTaHOBHUTCIIb. HpOHGCCH OKHCJICHUS M BOCCTAHOBJICHUS. BakHEHIIINE OKHUCIUTEIN
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U BOCCTAHOBUTENU. MeToNl BJEKTpPOHHOro OajiaHca. DJEKTPOJU3 PpPacTBOPOB U
pacIuIaBoB BELIECTB.

OKCHepUMEHTAIBHBIE METO/IbI U3yUEHHUS BEILIECTB U UX MPEBPALLICHUI: pa3IoKEeHUE
NEPOKCUAA BOJAOPOAA B MPUCYTCTBUM KaTalIM3aTOpa; MOJENIHA KPUCTATUIMYECKHX
peméToK; MPOBEACHUE PEaKIMil HOHHOTO 0OMEHa; OmpeesieHue Cpeabl PaCTBOPOB C
MOMOIIbIO MHIUKATOPOB; M3Y4YEHHUE BIUSHUS DPA3IUYHBIX (DAaKTOPOB Ha CKOPOCTh
XUMHUYECKON PEAKIUU U MOJ0KEHHE XUMUYECKOIO PABHOBECHSI.

Heopranuyeckasi xumms

[Tonoxenne HeMetawioB B [lepuoauueckoi cucreme XuMuaecknx 3aeMeHToB 1. U.
MenneneeBa U OCOOEHHOCTH CTPOEHUST HX aToMoB. Pusnueckue CBONCTBA
HEMETAJJIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpUMepe KUCIOpoAaa, cephl, Gochopa u
yriepoaa).

Bonmopon. Ilonydyenue, pusznueckue U XMMHUYECKHE  CBOICTBA: PEAKIUU C
METaJUIAMU U HEMETaJUlaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ mapunabl. TOIIMBHEIE
DJIEMEHTBHI.

["amorensl. Haxoknenue B TOpUpOAE, CHOCOOBI TMOJMYyYEHHs, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. ['asoreHoBojopoAbl. BakHelme KHUCIOpOACOepKallne
COeIMHEHUs TranoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CHOCOOBI MOJYYECHHS
rajioreHoB. [I[ppuMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o30on. JlaboparopHble ¥ TPOMBIILIICHHBIE CIOCOOBI TOJYYEHUS

kuciopona. uznyeckre 1 XMMUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpoAa U 030Ha.

Okcuapl U MEPOKCUIBI.

Cepa. Haxoxaenue B npupoje, criocoObl MoJiydeHus, Pu3nieckue 1 XuMUYeCKUe
cBorictBa. CepoBoaopo, cynbbunabl. Oxcua cepbi(IV), okcua cepoi(VI). Cepaucras u
CepHasi KUCIOThl U UX cod. OCOOEHHOCTH CBOMCTB CEpPHOU KUCIOTHI. [Ipumenenue
CEphI U €€ COCIMHCHUN.

Azot. Haxoxnenue B mpupoje, cocoobl NoaydeHus], pUu3nieckue u XUMUYECKUe

CBOMCTBA. AMMUAK, HUTPUAbl. OKCUIIBI a30Ta. A30TUCTAas U a30THAsI KUCJIOTHI U UX
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comu. OcoOEHHOCTH CBOWCTB a30THOW KuCHOTHL. llpuMeHeHue a3oTta W €ro
COEMHEHH. A30THBIE yTOOpEHHUS.

®ochop. Haxoxmenune B mpupoae, CHocoObl TMONydeHUs, (u3ndeckue W
xumudeckue cBoricta. Dochunbt u pochun. Oxcuant hocdopa, hochopHas Kucaora

u e€ coma. MertadochopHas u mupodochopHas KHCIOTHI, (ochopucras u

dbocdhopHoBatucTas kucaoTel. [Ipumenenue gocdopa u ero coenunenuii. DochopHsie

yA0OpeHus.

Yriepon, HaX0XKICHUE B MPUPOJE. AJUIOTpOIHbIE MoauduKaruu. Ou3ndeckue u
XUMHUUYECKUE CBOMCTBA TMPOCTHIX BENIECTB, OOpa3oBaHHBIX yriepoaoMm. Okcun
yraepona(ll), okcun yrnepona(lV), yronsHas kuciora v €€ coyid. AKTUBUPOBAHHBIM

YIoJib, ancop6un;1. DyIIepEHBI, rpad)eH, YIIICPOIHBIC HaHOTDV6KI/I. HpI/IMGHGHI/Ie

IPOCTBIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOAOM, U €r0 COETUHEHHM.

Kpemunii. HaxoxxneHue B mpupone, CHOCOObI TOJy4YEeHHs, (U3NYECKHEe U
xumuyeckue cporctBa. Okeua kpemuusi(1V), kpeMHUEBasi KUCI0TA, CUITUKATHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEKI0, ero NoJIy4eHUe, BUIBI CTEKIIA.

[Tomoxenne metauioB B [lepuoanyeckoil CHUCTEME XHMHUYECKHUX HJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS ICKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.

PacnipocTpaHeHrEe XUMHYECKUX 3JIE€MEHTOB-METAIJIOB B 36MHOM KOpE.

OO6mue ¢uznueckue cBoWcTBa MeTauioB. llpuMeHeHHe MeTamuioB B OBITY U

texHuke. CINiaBbl METAJIJIOB.

DAEKTPOXUMHUECKUN Psii HAapsbKEHUH MeTaiuioB. O01ue crnocoObl MOTyYeHHs]

METAJJIOB: TUAPOMETAILTYPI U, TUPOMETAILTYPIHsl, dJIEKTpoMeTaILTyprus. [lonsatue o

KOppo3uu MeTaioB. CriocoObl 3a1UThl OT KOPPO3HUHU.

Oo6mast xapakrepuctuka MertamuioB [A-rpynnel  Ilepuoanueckoil  cUCTEMBbI

XUMUYECKUX eMeHTOB. HaTpuii u kanuii: nonydyeHue, GU3NUYECKUe U XUMUYECKUE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka MmetamuioB [IA-rpynmsr [leproanueckoii cucTeMbl
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XUMHUYECKUX 3JI€MEHTOB. MarHuii ¥ KajblMii: oy4eHue, pru3ndeckue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U MX coeauHeHuu. KECTKOCTh BOIBI U
CrI0coObI €€ yCTpaHeHUS!.

AnroMuHUI: ToNMydYeHHue, (QU3NYECKHEe W XUMHUYECKHE CBOMCTBa, NMPUMEHEHHE
MpPOCTOTO  BEIIECTBA W €ro  CoeAMHEHUM. AMQOTepHbIE CBOWCTBA OKCHJA
Y THJIPOKCUA AITFOMUHUS, THIPOKCOKOMIUIEKCHI AJTFOMUHHUS.

OOmasi  xapakTepucThka  MeTaiioB  moOouHelix  moxarpynn  (b-rpymm)
[leproanyeckol CUCTEMbl XUMHUUECKUX AJIIEMEHTOB.

duznyeckne U XMMUYECKUE CBOMCTBA XpoMa U ero coeauHeHuil. OKcuasl U
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl u auxpomarbl, HX
OKHCIIUTEINbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

Pu3nuecKne U XMMUYECKUE CBOKMCTBA MapraHila U €ro CoeauHEeHHn. BaxkHeumme
coenunenus mapranna(ll), wmapranna(IV), wmapranna(Vl) wu  wmapranna(VII).
[lepmaHraHat Kanusi, €ero OKUCIUTEIbHbBIE CBOMCTBA.

®duznyeckrue M XHUMHUYECKHE CBOWCTBA Xejle3a M €ero coeauHeHuil. OKcuusbl,
ruapokcuansl u conu xeneza(ll) u xenesa(Ill). [Tonydenue u mpuMeHeHHe Xene3a 1
€ro CIUIaBOB.

Ou3nMyYeCcKne UM XMMHUYECKHE CBOMCTBA MeAu U €€ coeauHeHuu. llomydenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[Muuk: momyuyenue, GU3MUYECKUE U XUMUUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJIa ¥ TUAPOKCUA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne uHKa 1 ero
COCIVMHEHNH.

DKCNEepUMEHTANIbHBIE METO/IbI M3YUYEHUsSI BEIIECTB M UX MPEBPAILCHUI: U3ydeHUe
0o0pa3I0B HEMETAJUIOB; ropeHue cepbl, (ocdopa, xKeie3a, MarHUs B KHUCIOPOJE;
M3yYEHHE KOJUIEKIUH «MeTaluibl U CIUIaBbD»; B3aUMOJCHCTBUE IIEJIOYHBIX U
HICJIOYHO3EMENBHBIX ~ METAUIOB € BOJOM  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB); B3aMMOJCIHCTBUME LIMHKA U Ke€Je3a C pacTBOpaMu  KHUCIOT

u menoqeﬁ; Ka4CCTBCHHLIC PCAKIIMHN Ha HCOPTAaHNYCCKUC aHMOHBI, KATUOH BOAOPOJa U
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KaTUOHBl ~ METAJUIOB;  B3aUMOJCHCTBHE THUJIPOKCHUIOB AJOMHHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH; PEIICHUE SKCIEPUMEHTANIbHBIX 3aJad [0 TeMaM
«Tanorensl», «Cepa u e coequHeHUs», «A30T U QocPop M HUX COEIUHEHUD,
«MeTtasibl MIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.
Xumus ¥ )KU3Hb

Ponb xumuu B 00€Cie4eHMN YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA.

IToHATHE O HAYYHBIX METOIAX MTO3HAHUSA U METOJOJIOTUN HAYYHOTO UCCIICIOBAHMUS.

HayuHble npUHIMIB OPraHU3aly XUMHYECKOTO MPOU3BOACTBA. [IpombIlLieHHbIE
CHOCOOBI MOJIYYEHHS] Ba)XKHEHMIIMX BEHIECTB (Ha NMpHUMEpPE NPOU3BOJACTBA aMMMAKA,
CEpPHOM KHCIIOTHI, MeTaHoja). [IpoMbllieHHbIe CIOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEW Cpenbl M €ro MOCIEICTBUSL.

HDO6H€M3 HGDGD360TKI/I OTXO0JOB H 1MOOOYHBIX npoAyKTOoB. Poilp XuMmMum B

o0ecreueHU YHEPTETUIECKON 0e30MacHOCTH. [[pUHIUIIBI «3EIEHON XUMUNY.

Xumus U 300pOBbE vesloBeKa. JIekapcTBeHHbIE cpencta. [IpaBuna ucnonp3oBanus
JIEKapCTBEHHBIX NpenapaToB. Poiap XMMUM B pa3BUTUN MEIULIUHBI.

XUMUS MULIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe JO0OaBKH. Poimb  Xumuum B
oOecrieueHnH IMUIIEBOI OE€30MIaCHOCTH.

Kocmernueckne u mnapgromepHble cpenctBa. beitoBas xumuda. [lpaBuna
0€30MacHOr0 UCMO0JIb30BAaHUS MPenapaToB ObITOBOM XUMUU B IOBCETHEBHOM JKU3HU.

XVMHSI B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHbIE MAaTEpHaIbI (LIEMEHT, OETOH).

XHUMHUS B CEIIbCKOM X03sHicTBe. OpraHNYecKre ¥ MUHEpaIbHbIC YI00pCHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKU, CTEKJI0, KEpaMUKa.
Marepuasl Juid 2JIEKTPOHUKN. HaHOTEXHOJIOTHUH.

PacuéTHble 3aaa4n

Pacuétel: Maccwl BemecTBa uiuM OOBEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAacCe WM 00BEMY OJHOTO M3 yUaCTBYIOIIUX B PEAKIIMH BEIIECTB; MAaCChI
(00BéMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIU OJHO U3 BEIIECTB UMEET

npuMecH; Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOJIYKTa PEAKIUU, €CIU OJHO U3
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BEUIECTB JIAHO B BHUJIE PACTBOpPA C ONMPEICIEHHOW MAacCOBOW NOJIEM PACTBOPEHHOIO
BEIIECTBA; MACCOBOM JIOJM U MOJISIPHOM KOHIIEHTpALIMKU BEIIECTBA B PACTBOPE; AOJIH
BBIXO/Ia TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

MeknpeaMeTHbIE CBSI3H

Peanuzanuss MeXNpeIMETHBIX CBA3€H MPU HW3YyYEHUU OOIIEH M HEOpraHW4ecKon
XxuMuHU B 11 Kj1acce oCyIecTBISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX T[IOHSATHUWA, TaK W TIOHATUW, TMPHUHATBHIX B OTACIBHBIX IPEIMETaX
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OOuue ecTecTBEHHO-HAy4YHbIC IOHATUS: SIBJICHME, HAay4yHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCH(HUKAIUs, MEPUOIUIHOCTh, HAOJIOJICHHE,
M3MEPEHUE, IKCIIEPUMEHT, MO/JIEJIb, MOJICJIMPOBAHHUE.

du3uKa: MaTepus, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJHEPTE€TUUECKUN YPOBEHb, BEILECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHUE BEIECTBA, MJCaIbHbINA a3, PU3NUECKUE BEIUYHUHBI,
€MHHIBI U3MEPEHHUS], CKOPOCTbh, SJHEPTHS, MACCA.

buonorusi: knerka, opraHu3M, ’KOocucTeMa, Ouocdepa, mMeTadoJiu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YIJIEBOJbI, HYKJICUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MMOTOK SHEPTUU B IKOCUCTEMAX.

['ecorpadms: mMuHepanabl, TOPHBIE IIOPOJBI, IOJE3HBIC HCKOMaeMbIe, TOILUIMBO,
pPECYpCHI.

TexHomorus: XuMHYECKas MPOMBIIIJIEHHOCTh, METAJUIYPIrusi, CTPOUTEIbHBIC
MaTepUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, IHIIEBAS MPOMBIIIJICHHOCT,
dbapManeBTHUYECKas, IMPOM3BOACTBO KOCMETHUYCCKHX IIPEIapaToB, IIPOHM3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pHUAJIOB, JJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IIPOMBIIIJIICHHOCTD
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWS»
10 KITACC «OPTAHUNYECKASA XUMMUSA»

ba3osblii yposenb (1 yac)

Yrayoaénunsiii yposens (1+2 yaca)

Koin-Bo Kou-Bo
4acoB Pa3znea 1. TeopeTuueckne 0CHOBBI Opranudeckoii xumuu (3 4)/(94) 4acoB
34 Tema 1. IIpeamer opranuyveckoii xumun. Teopusi XMMHUYECKOT0 CTPOECHUSI OPraHUYECKUX 9y
COeAMHEHM
1 [Ipenmer  OopraHMyeckom  XUMHUM: €€

BO3HUKHOBCHHUC, Pa3BUTUC W 3HAYCHHUC B
IMOJYYCHHHN HOBBLIX BCIICCTB H MATCPHAJIOB.

JeMoHCTpanuu:  —  O3HAaKOMJIEHHME  C
oOpa3llaMd  OpPraHMYEeCKUX  BEIIECTB U
MaTepuajiaMi Ha HMX OCHOBE, — OIBITHI IO

IIPEBPAILICHAI0 OPraHUYECKHUX BEIIECTB IIPU
HarpeBaHuM (TUlaBiieHWE, OOYTJIUMBAaHHUE W
TOPEHHUE).

DJIEKTPOHHOE CTPOECHHE aToOMa yriIepoa: OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHUSA. BalleHTHbIE BO3MOXXHOCTH
atoma yriepoaa. XUMHUYECKass CBSI3b B OpPraHUYECKHUX




coelMHEeHMsIX. Turbl THOpUAN3aLKUK aTOMHBIX OpOHUTANIEH
yriepoza.

MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBA3HU
(0OOMEHHBIN M TOHOPHO-AKIIETITOPHBIN). THrb

MEepPEKPhIBAaHUSI AaTOMHBIX OpOUTaei; G- U T-CBS3H.

Teopus CTpoeHUS OPraHUYECKUX COCAUHECHUM
A. M. BytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS.
CtpykTypHBIE dhopmyibl OPTraHUYECKUX
BeIECTB. ['oMomorus, nsomepus. XuMu4eckas
CBSI3b B OPraHUYECKHUX COCIUHEHUSX —
OJMHApPHBIC W KpPAaTHBIE CBSI3U. G- U T-CBS3U.
JlaGopaTopHbIil  ONBIT: — MOJECIHPOBAHUE
MOJIEKYJI OPTaHUYECKUX BEILECTB.

OnunapHasi, JBOWHas W TpoWHas CBI3b. CrocoObI
pa3pbiBa CBSi3el B MOJICKYJIaX OPTaHMYECKHX BEIICCTB.
[lonatne o CcBOOOJHOM paaukaie, HykiIeobuie u
anexTpodue.
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CrtpykrypHbie GOpMYIIBI pa3TUYHBIX BUOB:
cKeJeTHas. Buael nzomepun: cTpykrypHas,
MPOCTPAHCTBEHHAs. DNEKTPOHHBIE AP (EKTHI B
MOJIEKYJIaX OPraHUYECKUX COSANHEHUN (MHIyKTUBHBIN U

ME30MEPHBIN 3P PEKThI).

[IpencraBnenue 0 KJIacCU(pUKALIUU

OPraHUYCCKUX BCIICCTB. HOMGHKJIaTypa

OpraHUYECKUX COCAUHEHUM (CUCTEMaTUYecKas)

u TPHUBUAJIBHBIC Ha3BaHUs Ba)KHEHIITNX
Hpe,Z[CTaBI/ITeJ'Ieﬁ KJIaCCOB OpPraHUYCCKUX
BCIICCTB.

OcobOeHHOoCTH U KIaccu(pUKaIUs OPTaHUYECKUX PEaKITUil.
OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC PEAKITUU B
OPTraHUYECKON XUMHUH.

OKCHepUMEHTAIbHBIE METO/bl M3YYEHHUS! BEIIECTB U MX
NpEeBpalLICHHUI: KaueCTBEHHOE OOHapy)XKeHHE yriepoaa U
BOJZIOPO/JIa B OPraHMYECKUX BelllecTBaX. Beruncienns: —
OTpeJeieHHe MOJIEKYJIIPHON (POpMYJIbI OPraHUYECKOro
BEILECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSALIUX B
€ro COCTaB.
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Paznen 2. YraeBoaopoanl (14)/(40)

24

Tema 2. IlpeaesibHble YIJ1€eBOAOPOAbl — aJIKAHbI, HHKJI0AJTKAHbI

6u

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYCCKHUH PSII.
MeTaH 1 3TaH — MPOCTEUIIHE MPEACTABUTEIH
aJIKaHOB: (PM3UYECKHUE CBOMCTBA.

HomenknaTtypa u n3omMepus aqkaHOB. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AJIKAaHOB,
sp3-rubpuau3anus aTOMHBIX OpOUTaNei yriepona,
o-cBs13b. KondopMepel.

HemoncTpanus: @uznyeckre CBOMCTBA AIKAHOB
(pactBOopuMOCTb). [IpakTuueckas pabora Ne 1.

[Tony4yeHnue mMeTaHa U U3y4YE€HHUE €TO0 CBOWCTB.

MertaH u 3TaH — XUMHUYECKHE CBOMCTBA (pEaKIUU
3aMEILECHHS U TOPEHHUs ), HAXOKIEHUE B IPUPOJE,
[IOJIy4€HUE U IPUMEHCHHUE.

XUMHYECKHAE CBOMCTBA AJIKAHOB: U30MEPU3ALIUH,
JNETUIPUPOBAHNS, [IUKIIA3ALNY, TUPOJINA3A,
KpekuHra. [IpencrapieHne 0 MEXaHU3MeE peaKum
paJIMKAJIbHOTO 3aMECIIICHUSI.
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Huknoankansl. O0mmast popmyia, HOMEHKIATypa U
nzomepus. OcCoOOEHHOCTU CTPOSHUS U XUMHUYECKHIX
CBOMCTB MaJIbIX (LIMKJIOMPONaH, HUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTaH, ITUKIOTEKCaH )
nUKJI0anKkaHOB. CriocOObI MOJTYyYEHUs U

IMPUMCHCHUC NUKIIOAJIKAHOB.

(6+1) 4

Tema 3. HenmpeneabHblie yriieBOAOPO/bI:

AJIKCHBI, AJIKAJAHUCHbI, AaJIKUHBbI.

Tema 3. HenpenesibHbIe YI1€eBOAOPOAbI: AJIKEHbI,
aJIKaaueHbl, aJKUHBI (13+2) 4.

Tema 6. 'aioreHnNpou3BOAHbBIE YIJI€BOI0OPO/I0B
(4u).

(17+2) u

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH PSI.
OTtuiieH 51 MIPOITUJICH MIPOCTEUIIINE
MPEICTaBUTENN aJIKEHOB: (PU3NYECKHEe CBOMCTRA.

AnKeHBI: Sp’ruOpuau3amys aTOMHBIX OpOMTAaNei
yIJEpoAaa, CtpykTypHass u
reomMeTpuyecKkas (LIUC-TPaHC-) H30MEPHSI.

O- u TT-CBiA3U.

Brruucnenus: HAXO0XJICHUE MOJIEKYJISIPHOU
dbopMyIIBl OPTaHMYECKOTO COCIWHEHHUs IO Macce
(00BEMY) TPOJTYKTOB CTOpPaHUSI.

1P
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OTWJIEH W NPONWIEH — XHMHYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHUSA,  TaJOr€HUPOBAHMS,
THJpaTalliyd, OKHUCIEHUS U  IOJUMEpPU3ALNHN),
noJsryuyeHue u npumenenue. [Ipaktudeckas pabora Ne
1. [Tomydenue sTunEHa U U3YYEHNUE €TO CBOMCTB.

XHUMHUYECKHE CBOMCTBA aJIKEHOB: 3aMECIIICHUS B O
TMIOJIOYKEHUE MPU JBOMHOM CBsI3U. IIpeacTaBieHue o
MEXaHU3ME PEAKIINU DIEKTPOPHILHOTO
PUCOCIANMHCHUSI.

Tema 6. ['aOreHNPOU3BOAHBIE YTIIEBOAOPOJIOB

(luac u3 4): DJIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOIHBIX YIJIEBOJOPO/IOB.
JlemoHcTpanus: duznveckue CBOMCTBA

yTIEBOAOPOIOB (PAaCTBOPUMOCTH) YIJIEBOJIOPOIOB.
Breraucnenws: OTIpe/IeTICHNEe MOJEKYIIPHOU
(dbopMysIBl OPraHUYECKOTO BEIECTBA MO MAaCCOBBIM
JIOJISIM DJICMEHTOB, BXOISIIIMX B €TI0 COCTaB.
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1P

JlaGopaTOpHBIH OMBIT: — MOJEIUPOBAHUE MOJIEKYJT
YIJIEBOAOPOIOB U raJIOreHOMPOU3BOIHBIX
BrlunciieHns: o ypaBHEHUIO XUMUYECKOW pEaKIUU
(Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA
WIM TPOAYKTa pPEaKkUWH IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB
WM IPOAYKTOB PEAKIIIH)

Tema 6. ["anorennpon3BoIHbIE YTIIEBOIOPOIOB (2
yac u3 4): Peakiiuu 3aMelneHus rajoreHa Ha
TUAPOKCOTPYNITY, HUTPOTPYIINY, IAAHOTPYIIILY,
AMHUHOTPYIIITY.

Tema 6. I'amoreHNpPOU3BOIHBIC YIIIEBOAOPOIOB (3
yac u3 4): JlelicTBUe Ha TaJOre€HIPOU3BOJIHbBIE
BOJJHOTO M  CHOUPTOBOIO  pacTBOpa  LIEJIOYM.
BzaumopeiicTBue AUTaIOreHaIKaHOB C MarHWeM H
IIUHKOM.

Ankanuensl. byranuen-1,3 u MerunOyragueH- 1,3:
CTpPOCHHUE.
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AJKaMEeHbl: U30JMPOBAHHBIC, KYMYJIUPOBAHHBIC. 1
Oc00EHHOCTH ANEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB COMNPSKEHHBIX JUEHOB, 1,2- 1
1 ,4AnpucoeauHeHME.
CriocoObl OJIy4eHHS U PUMEHEHHE alIKa/IUCHOB. 1
AJIKaIUEeHBbl: BAXKHEHILNE XHMUYECKHE CBOMCTBA 1
(peakius MOJINMEPHU3AITIH). [Tonyuenue
CUHTETHUYECKOT0 KayuyKa U pe3uHsl. JlabopaTopHbIii
OMBIT: — O3HAKOMIIEHHE C 00pa3lamu IulacTMacc,
Kay4yKOB M PE3UHBI.
Tewma 6. ["asiorennpoun3BoIHBIE YTIIEBOIOPOIOB (4 1
yac u3 4): [lonaTre 0 MeTaINTIOOpraHUYECKUX
coeauHeHusx. Mcnonp3oBanue
rajOreHIPOU3BOAHBIX B OBITY, TEXHUKE U B
XUMUYECKOM CHUHTE3E.
Brruucnenus: onpenesnieHre 1074 BbIX0J1a MPOAYKTa 1P

pPC€aKInu OT TCOPCTUYCCKHU BO3MOKHOTIO.
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AJIKUHBI: COCTaB MU OCOOEHHOCTH CTPOCHHA,
TOMOJIOTHYECKUU psAL. ALETWIEH — IPOCTEHIINI
IIPEICTaBUTENIb  AJIKUHOB:  COCTaB, CTPOCHHE,

¢bu3nUecKue CBOICTRA.

DJIGKTPOHHOE W MNPOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJ aQJIKUHOB, SP-THOpUAM3ALUSI ATOMHBIX
opOutaneir yriepoma. XHMHYECKHE CBOMCTBA:
TAMEpU3AIMA W TPUMEPU3ALUH, OKHUCJICHHUS.
Kucnorasie CBOMCTBa AJIKUHOB, UMEIOIINX
KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEHHbBIEC PEaKIUU:
Ha TPOWHYIO CBSI3b, B3aMMOJCHCTBUE AlETHIIEHA C
aMMHaYHBIM pacTBOpoM okcupaa cepedpa(l).

[Tpaktuueckas padora Ne 3. [Tonyuenue aneruineHa
Y U3y4YEHUE €T0 CBOMCTB.

ALIETUJICH: XUMUYECKUE CBOMCTBA (peakuu
rUAPUPOBAaHUs, FaJIOTEHUPOBAHMS, THIPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHUE.

Q+1)u

Tema 4. ApomaTn4yecKue yrijieBo0po/abl

(8+1) u
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1| Apensl. benson: coctaB, crpoenue, Gu3nIecKue u 1
XUMHUUYECKUE CBOMCTBA (pEeaKlUK raloTeHUPOBaHUS
Y HUTPOBAHMSI ), TOJIyYEHHE U IPUMEHEHHUE.
[IpaBuio apOMaTUYHOCTH, IPUMEPBI 1
apOMAaTUYECKHMX COeIMHEHU. JIabopaTOpHBII ONBIT:
MopenupoBaHue MOJIEKYJTT apoOMaTUYECKHUX
yriaesoaoponos. llpencraBieHne O  MeXaHHU3MeE
peakuuii 3IeKTPOPUIBHOTO 3aMENICHUS.
Brruncnenus: — yCcTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyIIbl OPraHUYECKOIO BEIIECTBA HA OCHOBE €0
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOTYYCHHUSI.
1P| Tonyon: cocTaB, cTpoeHue, (Qusnyueckue U 1

XMMHUUYECKHE CBOMCTBA (DeaKHHH TaJIOTCHHUPOBAHU A

)41 HI/ITDOBaHI/ISI), OOJYVYCHHEC HW  TIPHMMCHCHUC.

TOKCHYHOCTH apEHOB.
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[IpencraBneHre 06 OpUEHTUPYIOUIEM JICHCTBUU
3aMecTUTENEeN B OEH30JIbHOM KOJIbLIE Ha IPUMEPE
QJIKWIbHBIX PaJIUKaJIOB, KApOOKCHIIBHOM,
TUAPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB

TaJIOT'€HOB.

XUMHUECKHE CBOMCTBA OEH30JIa U €r0 T'OMOJIOTOB:

OKHCJICHHE TOMOJIOTOB OCH30.1a.

I'eneTnyeckas CBSI3b YIJjIeBoA0poOa0B,
IMPpUHAJIC)KAINNX K PA3JIMYHBIM KilaCCaM

Cnoco0b1 MOJTyYEHUS apoMaTUYECKHUX
yIJIEBOAOPOIOB. Ocobennoctu XUMUYECKUX
CBOMCTB cTupoda. [lomumepuzauus crupoa.

Bpruncienusi: —  yCTaHOBIICHHE CTPYKTYpPHOH
dbopMyJIbl OPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0
XUMUYECKUX CBOMCTB WJIM CIIOCOOOB TTOTYYCHHUSI.

Tema 5. IIpupoaHble HCTOYHUKH YIJIEBOAOPOAOB M HUX NepepadoTKa

(4+2) u

[TpupoaHbie HCTOUYHUKHU YTIIEBOIOPOJIOB.
[Tpupoausiii ra3 u MONMyTHHIE HE(QTIHBIE Ta3bI.
Hedtp u eé npoucxoxaenue. CriocoObl
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nepepaboTKu HedTH: MEPEroHKa, KPEeKUHT
(TepMUYECKHil, KATATMTUYECKUI ), TUPOJIU3.

['eneTnueckas CBS3b MEXKIY Pa3ITUYHBIMU KJIACCaMU
yTJIEBOAOPOOB.

['eHeTHYECKas CBA3b MEXKAY PA3IMYHBIMU KJIaCCaMH
yTIICBOIOPOJIOB.

1P

[IponykThl nepepaboOTKu HEPTH, UX MPUMEHEHUE B
IPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH yronb u
MPOJYKThI €ro mnepepadbotku. JlemoHcTpanus: —
kosuiekiuu «HepTb» u «YTomby.

Beruncnenusi: — onpeneneHue MOJIEKYJIAPHOU
dbopMyIIBl KUCTOPOAOCOACPIKAIIETO OPTaHUYECKOTO
BEIIECTBA IO MAacCOBBIM  JIOJSIM  DJIEMEHTOB,
BXOJAIIMX B €ro cocraB; mo Macce (00béMy)
MPOJYKTOB CrOpaHus; MO KOJMYECTBY BelIECTBA
(macce, 00BEMY) TMPOAYKTOB PEAKIUH U/WIH
MCXOJIHBIX BEILIECTB.

Ypok 0000111eHNsS MaTeprasa TEMBI.

1P

Paznea 3. Kucsopoacoaep:kamue opranndeckue coennnenus (12 1)/(36 u)
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RE

Tema 6. Cnimptbl. ®eHOJT

Tema 7. Cinptbl. ®eHOJT

9y

[IpenenbHble OAHOATOMHBIE CIUPTHI. MeTaHo U
ATAHOJI. CTpOeHWe, (PU3NYECKHEe W XUMHUUYECKUC
CBOMCTBa (peakuuu C aKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHUE), NPHUMEHEHHE.
BonopoHblie CBs3U MEX 1y MOJIEKYJIaMH CITUPTOB.
JlelicTBME MeETaHONAa W H3TAHOJA HA OpraHU3M
yesnoBeka. JlabopaTopHbIE€ OMNBITBI: — TOPEHHE
CIIUPTOB; OKHCJIEHHE JTaHOJa OKCUIOM
menu(Il).

[IpenenbHble  OAHOATOMHBIE  CHOUPTHI:  HU30MEpUS,
kinaccuukanua. Puznueckue CBONCTBA aJKaHOJOB.
JleMOHCTpanusi: pacTBOPUMOCTb CIIMPTOB B BOJE.
CrocoObl MoNay4YeHUss W NMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

XUMHUYECKHE CBOMCTBA QJIKAHOJOB: JETHJIpATalllH,
OKHUCJICHUS, B3aUMOJCHUCTBUE C OPraHUYECKUMHU U
HEOPraHMYEeCKUMHU KUCJIOTamMu. lIpenacraBieHue o

MCXAaHHU3MC DeaKHI/Iﬁ HVKJ'IeOd)I/IJ'IBHOFO 3aMCIIICHUA.

Hemoncrpauuu: 1. B3aumoeiictBue 3TaHoJa C
HaTtpueM. 2.  OkwuclieHHEe  3TWJIOBOIO  CIHpTa
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TUXpOMATOM  Kaus  (BO3MOXKHO  HCIIOJI30BaHHE
BHJICOMATEPHUATIOB).

MHoroaromMHsle  CHUPTBHL. OTWICHIVIUKOJIb U
TJIMLEPHUH: CTPOCHHE, (PU3NUECKHE U XUMUYECKUE
CBOMCTBAa (B3aMMOAEWUCTBHE CO UIEJIIOYHBIMU

MeTaJJIaMHi,  Ka4eCTBEHHasT  peakiusi  Ha
MHOTOaTOMHBIE CITUPTHI). JlefiCTBHE HA OpraHu3M
YEJI0BEKA. [Ipumenenue TIIMLepUHa u

ATUJICHIVIMKOMSA. JlaGopaTopHble OMBITHI: —
B3aMMOJICUCTBUE TJIMLIEPUHA C TUAPOKCUIOM
menu(II).

MHOroaTtoMHbIE CIUPTHI: B3aUMOJICUCTBUE C
OPraHUYECKUMHU U HEOPTaHUYECKUMU KUCIIOTaMU.

[TpocTeie 23huphl, HOMEHKIATYpa U U30MEPHSL.
OcobeHHOCTH (PU3UYECKUX M XUMHUICCKHX CBOMCTB.
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@®eHod: CTPOEHUE MOJEKYJbl, (PU3NYECKUE U

XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (1)CHOJ'Ia.

[Ipumenenue ¢Qenona. Beluucnenuss — 10

YPaBHEHUIO XMUMHUYECKOM peakuuu  (Macchl,
00b€Ma, KOJIMUECTBA MCXOJHOIO BEIIECTBA WU
IIPOJYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB WU

MIPOJIYKTOB PEAKIIUN).

@eHOo: B3aMMHOE BIIMSHUE TUAPOKCOTPYIIIBI U

0eH30bHOTO siipa. OCOOEHHOCTH XUMUYECKUX

cBOMCTB (eHoa. KauecTBeHHBIE peakiiuu Ha (PEeHOI.

denondopmanbaeruaHas cMoJIa.

[Ipaktuueckas padora Ne 4. Pemienue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «CIUpThI U
(beHob.
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Tema 7. Anbaeruabl. KapooHOBbIE KMCJIOTBI.

Tema 8. Anbaernapl. KapooHOBBIEC KMCJIOTHI.

214

Caoxubie 3¢upsbl

Caoxubie 3¢upsbl. dKupbl
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Anpnerusipl U KeTOHBL. — DopMasbIerun,
alleTalpJeTu;  CTpOCHHE,  (PU3NYECKUE U
XUMHYECKAE CBOMCTBa (PEaKkIMU OKHCICHUS |
BOCCTAHOBJICHHS, = KayeCTBCHHBIC  PEAKIIUHN).
JlaGopatopHbie OTIBITHI: —  OKHCJICHHUE
aNbJICTUIOB aMMHAYHBIM pPAaCTBOPOM  OKCHJIA

cepeopa(l) u ruapoxkcugom meau(ll).

DIIEKTpOHHOE CcTpoeHue ['omonornueckue psiabl
U30MepHsl. KapOOHWUJIILHOM TPYIIIBI. adbIACTUIOB H
KETOHOB:

HDGI[CT&BJ'ICHH@ 0O MCXaHHU3MC DCEIKLIHIZ
HVKJ’IGOd)I/IJ'IBHOFO NIPUCOCANHCHUSA aJIbACTHUIOB.

q)OpMaJ'IBI[CFI/II[, alcTAJIBbACTHUA: MMOJTYUYCHNC U

nmpuMeHeHne. ATIIETOH: CTpoeHue, GU3NIecKue u

XUMHUYECKHE CBOMCTBA (PEaKIIMU OKUCICHUS U

BOCCTaHOBJ'IeHI/ISI), IIOJYYCHHC U IIPUMCHCHHMC.

81




Brerancnenus: OTpe/ieNiecHue  MOJICKYJISIPHOU
(dbopMyIBI OPTraHUYECKOTO BEIIECTBA TIO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CropaHus; IO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKITUN W/UITU
UCXOJHBIX BEIIECTB, — YCTAHOBJICHUE CTPYKTYpPHOU
(dopMyIIbI OPTraHUYECKOTO BEIIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOIYYCHUS.

VYpok 0000111eHNs MaTepuaia TEMBI.

OnHOOCHOBHBIE — TIpe/C/ibHbIE  KapOOHOBBIC
KUCJIOThl. MypaBbuHas W YKCyCHasl KHUCJIOTHI:
CTpOCHHE, (PU3HYECKHE U XMMHUYECKHE CBOMCTBA
(cBoiicTBa, oOOmMe i Kjacca  KHUCJIOT).
[Ipaktrueckas padora Ne 2. CpoiicTBa pacTBOpa
YKCYCHOU KUCJIOTBL.

OcoOeHHOCTH CTPOGHHUsSI MOJEKYJT KapOOHOBBIX
Kkucnot. M3omepuss m HOMeHKIatypa. BomopomHbie
CBSI3U MEXKIY MOJICKYJIaMH KapOOHOBBIX KHCJIOT.
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OIHOOCHOBHBIE MpeiebHbIE KAPOOHOBBIE KUCIIOTHI:
[PEAKLMK C YYaCTHEM YIJIEBOJOPOJHOIO pauKaa.

MypaBbrHast W YKCyCHasi KHCIOTBI: pEaKLUs
TepUPUKaLINU, TOITYyISHUE U IPUMEHEHUE.

Oc0OEHHOCTH CBOMCTB MYypaBbUHOM KUCIIOTHI.
MHoroo0pasue kapOoHOBBIX KucaoT. [IpencraBurenu
BBICIIIUX KApOOHOBBIX KUCIOT: MATbMUTHHOBAS,
JTMHOJIEBAsL, IMHOJIECHOBASI KUCIIOTHI.

Oco0EHHOCTH CBOMCTB HEMpPENEIbHbIX U
apoMaTUYECKUX KapOOHOBBIX KUCJIOT, JUKAPOOHOBBIX
KUCJIOT, THPOKCUKAPOOHOBBIX KUCIOT.

CreapuHOoBass W  OJIEMHOBAasT KHUCJIOTBI  Kak
MPEJACTABUTENIM BBICIIMX KapOOHOBBIX KHUCIIOT.
Mp11a KaK COJI BBICIITUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee JICHICTBUE.

IlousaTre o cuaTeTnuecknx Morumx cpeacreax(CMCO).
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[Ionsitue o IMPONU3BOAHBIX Kap6OHOBI>IX KHUCJIOT —
CJIOKHBIX BCI)I/Ian, AHrmapuaax, raJJorcHaHrmapuaax,
aMHmJiax, HUTpHjaax.

Croxubie 2QUpHI KaK MPOU3BOIHBIE KapOOHOBBIX
KUCTIOT. ['naponn3 ciokHbIX 3(UpPOB.

Cnoxnble 3¢upsl. ['omonmoruueckuit psn, ooOmas
dbopmyna, ©U30MepUsl © HOMEHKJIATypa.

[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «KapOoHoBbIe
KUCJIOTHI. CIIOKHBIE 2PUPBD.

Kupsel. I'magponus xupos. [IpumeHenue Xupos.
buonoruueckas posib )xupoB. Beraucienus: — 1o
YpPaBHEHHUIO XMUMHUYECKOW peakuuu (Macchl,
00BéMa, KONMMYECTBA HMCXOJHOTO BEIIECTBA WIIU
MPOJIYKTa PeaKIuy Mo U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O0 M3 MCXOJHBIX BELIECTB WJIU
MPOJYKTOB PEAKIIHH ).
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XKupsi: ctpoeHue, puznyeckre CBOMCTBA.
Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKH
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

KontpomnsHast padora: «Kucmopocoaepxamue
OpPTaHUYECKUE COCTUHCHHSI.

Tema 8. YrieBoabl

Tema 9. YriaeBoabl

64

VYrieBoapl: cocTaB, Kiaccu(UKaIuUs YTriIeBOIOB
(MoHO-, Au- W mnonmcaxapuubl). [mroko3za —
IIPOCTEUILINI MOHOCaXapumI: O0COOEHHOCTH
CTPOCHUSI MOJIEKYJIbI, (PU3NUECKHUE U XUMUUYECKUE
CBOMCTBA (B3aUMOJEHUCTBUE C THUIPOKCHUIOM
meau(Il), oxucreHme aMMHAauHBIM PacCTBOPOM
okcuna cepedpa(l), BoccraHoBieHUE, OpOKEHUE
TJIFOKO3bI), HAXO0KAEHUE B PUPOJIE, IPUMEHEHHUE,
ounonoruyeckas poib. otocunre3. PpykTo3a Kak

HN30MCEP I''TFOKO3BI.

Ontrueckasg nsoMmepus. Koapuaro-mensass TayrToMepus

Ha MpUMEPE MOJICKYJIbI IJIFOKO3bI, IPOSKIIMHU Xeyopca,
(I,B-aHOMGDBI T'TFTOKO3bI.
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Monocaxapupbl: rajakrosa, pudosa, Je30K- cupudo3a.
Du3NUECKUE CBOMCTBA M HAXOXKICHHE B MPUPOJE.
JlaGopatopHbIiii  onbIT: B3anmomeicTBue pacTBOpa
IIF0KO3bI ¢ TuipokcuioM meau(1l).

Caxapo3a — MpeACTaBUTENb JIUCAXAPUJIOB,
TUAPOJIM3,  HAXOXKJEHHE B TPUPOJE |
npumeHenue. Kpaxmam u  memnonosa  Kak
npupoAHsle noauMepsl. CTpoeHne Kpaxmaina Hu
HeUtoNIo3bl. Du3MYecKue U XUMHUYECKHe
CBOMCTBa Kpaxmajia (TUApOiN3, KadyeCTBEHHAs
peakuust ¢ uoaoMm). JlabopaTopHbIA OMBIT: —
B3aUMOJIEUCTBHE KpaxMajla C HOJIOM.

Jlncaxapuabl: MAIBTO3a U JIAKTO3A.
BoccranapiauBaronme 1 HEBOCCTaHABINBAIOIIHNE
nucaxapuapl. [lonucaxapuasl: riukoreH. CTpoeHue
MaKpPOMOJIEKYJI TIIMKOT€Ha.
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XHUMUYECKHE CBOMCTBA LIEJUTIOJIO3bL: THIPOJIN3,
nonyueHue 3¢gpupos nemtono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBII IIEN]

Paznen 4. Azorcoaepskamue o )ranndeckue coequHenus (3 4)/(94)

34 Tema 9. AMUHBI. AMHMHOKHCJI0THI. Bejikn Tema 10. AMUHBI. AMUHOKHCJIOTHBI. BeJikn 9yq
Awmpnnpl. MeTHIaMUH U aHWIWH: COCTaB,
CTpOcHUE, GU3NUECKHE M XMMHYCCKHE CBOMCTBA
L (ropeHue, B3aMMOJICHCTBUE C BOAOM B
KHCJIIOTAMH).
1
Knaccuduxkanus amuHoB: anudatuyeckue u
apoMaTU4eCKUe; IEPBUYHbIE, BTOPUYHbBIC U
TpeTU4Hble. AMUHBI: n30Mepusi. CriocoObl MOTyUYeHUs
U mpuMeHeHue anmndarrndeckux aMmuHoB. [lonydenue
aHUJIMHA U3 HUTPOOEH30JIa. 1
B3anmHoe BiaMsSHUE TPYIIN aTOMOB B MOJIEKYJIE 1

aHuarHa. OcOOEHHOCTH XUMUYECKUX CBOMCTB
anunuHa. KauecTBeHHEBIE pC€aKur Ha aHWUJIWH. AMWHBI:
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ANKWINPOBAHHUE, B3aUMOJICHCTBUC IICPBUYHBIX AMHUHOB
C a30TUCTON KuCI0TOU. CONMU aJIKMIIaMMOHMS.

AMMWHOKHCIIOTHI KaK amM(OTEepHbIE OpPraHUYECKHE
coenuHeHusa. Dusmueckue ©W = XUMHYECKHE
CBOMCTBAa aMHUHOKHUCJIOT (Ha IpUMEpe TIMIIMHA).
buonoruueckoe 3HauCHUE AMMHOKHCJIOT.
Ilerrtuael.

Howmenknatypa u uzomepusa. OTaenbHbIe
IIPEICTABUTEIIN (L-aMUHOKHUCIIOT: TJIMLIWH, aJlaHUH,
dbeHuIanaHuH, CepUH, NITYTaMUHOBAs KUCIOTA, JIU3UH,
nrctenH. OnTuyeckas U30MepHsl aMUHOKHUCIOT: D- 1
L -aMUHOKHCIIOTHI.

Peakuus nonmkoHAeHCAIUKM, 0Opa30BaHUE NENTUTHON
cBs3u. [lemoHcTpanus: PactBopenue 0€KoB B BOJIE.

benkn kak nOpUPOIHBIE BBICOKOMOJEKYJISPHBIE
coequuenus. [lepBuunasi, BTOpUu4Hasi U TpETUYHAS
CTpykTypa OenkoB. XHWMHYECKHE CBOMCTBA
OCJIKOB: THUAPOJIN3, JIEHATYypallus, KaYeCTBCHHBIC
peakuuun Ha  Oenku.  JlemoHcTpamuu: —
JeHaTypanus O€JNKOB TIpH HArpeBaHWM; —
L[BETHBIE PEAKI[UU OEITKOB.
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[Tonsarue 00 A30TCOACPNKANHUX T'CTCPOLHUKIIMYICCKUX

COCIMHCHUAX. HI/IDI/IMI/II[I/IHOBBIG U IIYPHUHOBBIC

ocHOBaHUs. HyKJIEMHOBEIE KUCIOThI: COCTaB, CTPOCHUE

u OMoJIornyecKas POJIb.

[Ipaktnueckas pabora Ne 6. Pemenue
HKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME

«A30Tc0nep>i<aume OpPraHUu4YCCKHUC COCAUHCHUS .

Pa3znea. 5. BoicokoMoJieky.

JIApHbIE coeuHeHud (2 4)/(6 4)

Tema 10. [lmacTmaccel. Kayuyku. Bosiokna

Tema 11. BeicokoMo1eKyJISIpPHbIE COCIUHEHUS

OCHOBHBIE IOHATUS XUMUN
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MTOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIECHb
IIOJINMEPU3ALUY, CPEAHSSA MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN —
ITOJIMMEPU3ALUA U ITOJIMKOHCHCALIMS.
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[IpencraBnenue 0 CTEPEOPEryIIpHOCTH u
Ha/IMOJICKYJISIPHON CTPYKTYpeE OJIUMEPOB,
3aBHCHMOCTh  CBOWCTB  TOJMMEPOB  OT  UX
MOJICKYJISIPHOTO ¥ HaJMOJEKYJISIPHOTO  CTPOCHHS.
JlemoHcTpanus oOpa3ioB pe3uHbl. Buaeodparment
«BynkaHuzanus pe3uHbI».

[Ipaktuueckas pabora Ne 7. Pemienue skcriepuMeH-
TalbHBIX  3agad 1o teMe  «Pacmno3HaBaHue
OPTaHUYECKUX COCTUHEHUI.

[1nacTMaccs! (IOIUITUIIEH, HOTUIPOIIHICH,
[MOJUBUHUIXJIOPHUI, MOJUCTUPOJI). HaTypanbHbIN 1
CHUHTETHYECKHE KayuyKu (OyTaJJUEeHOBBII,
XJIOPOIPEHOBBIN M U30IPEHOBLIN). BojlokHa:
HaTypaJIbHbIE (XJIOOOK, HIEPCTh, MIEIK),
MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK034),
CHHTETHYECKHE (KalIpPOH M JIaBCaH).
JleMoHCTpanus: — 03HaKOMJICHHE ¢ 00pa3liaMu
MPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH,
M1aCTMAcCC, KaydyKOB.
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[TracT™Macchl: MOJIMMETHIMETAKPHIIAT, ITOJIH-
KapOOHATHI, TOJUATHIICHTepedTaIar. Y THIN3aus 1
nepepadoTKa IIACTHKA. DJIaCTOMEPhI: CUIIMKOHBL.
[MonuMepsl cenraIbHOr0 HazHaueHus (TedIioH,
KEBJIAP, DIEKTPOIPOBOISIINE MOJIUMEDEI,
OHopa3iaraeMble IOJMMEDEIL).

[Ipaktuueckas pabora Ne 8. Pemenue 1
DKCIIEPUMEHTAIIBHBIX 3314 110 TeMe «Pacno3naBanue
[J1ACTMAcC ¥ BOJIOKOH»
Paznen 6*. Utorosoe nosropenne (1 4)/(5 4)
1P | UToroBasi KOHTpoOJIbHasA padora 3a kypc 10 1P
KJiacca
[ToBTOpeHue. ['eHeTnUECKas CBS3b MEXKAY PA3TMYHBIMU 2P

KJIaCCaMH OPIraHH4YCCKUX COCI[HHGHI/Iﬁ
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[ToBTOpenue.  Bplumcnenusi: —  omnpenencHUe
MOJICKYJIIPHOM (DOPMYJITBI OPTaHUYECKOTO BEIIECTBA TI0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIINX B €r0 COCTaB;
nmo wMacce (00BEMY) TIPOAYKTOB CrOpaHHS; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
pEaKIuy W/UIN UCXOIAHBIX BEIIECTB; — YCTaHOBIICHUE
CTPYKTYpHOU (OpPMYJIBI OPTaHMYECKOTO BEIIEeCTBA Ha
OCHOBE €ro XHMHYECKHUX CBOWCTB WA CIIOCOOOB
MOJTy4CHHUSI.

2P

1 u B Hexe10, BCero 35 u, u3
HHMX 3 4 — pe3epBHOE BpeM1

3 4 B Heaea10, Becero 105 4, u3
Hux 10 ¥ — pe3epBHOe Bpems

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMUSD»

11 KITACC «OBITAAA U HEOPTAHUYECKASA XUMUS»

Bba3osbiii ypoBens (1 1ac)

Yrayoaéuunblii ypoBensb (1+24aca)

Kon-Bo
JacoB

Paznea 1. Teoperuueckne ocHOBbI xumuu (12 4/36 u)

Kon-Bo
qacoB
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Tema 1. Crpoenne aroma. [lepuognveckuii 3aK0H U

Hepnozmqeucaﬂ CHUCTEeMa XUMHYECCKHUX JICMCHTOB I[. HN. MenpaeneeBa

8+1)u

XuMuueckuit aneMeHT. AtoM. Aapo atoma,
U30TOTIBI.

KODHVCKVHHDHO-BOHHOBOﬁ JlyaJInd3M, JIBOMCTBEHHAs
Ipupoaa 3JICKTPOHA. CTpOCHI/Ie QJICKTPOHHBIX
000104EeK aTOMOB, KBAHTOBBIC YHCJIA.

Pacrnipenenienne 3M€KTPOHOB MO aTOMHBIM
opOUTaIAM; OPUHIIUII MUHUMYMa SHEPTUU, TPUHITUIL
Ilaymnu, npaBuiio XvHia.

DnexTpoHHas 000709Ka. DHEPTTUUECKHIE YPOBHH,
MOAYpOBHH. ATOMHBIC opOurtamu, S-, p-, d-
AJIEMEHTBI. Ocobennoctu pacrpeneneHus
AJIEKTPOHOB MO OpOUTANIIM B aTOMax AJIEMEHTOB
HEPBBIX  YETHIPEX TMEpPUONIOB. DJIEKTPOHHAS
KOH(UTypalus aTOMOB.

ONEeKTpOHHBIE KOH(DUTypaly aTOMOB DJEMEHTOB
MEPBOT0 — YETBEPTOrO MEPHUOI0B B OCHOBHOM
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¥ BO30YKIEHHOM COCTOSIHHH, 3JICKTPOHHBIC
KOH(UTypai HOHOB.

ITonsatue 06 OQHCPIuv MOHH3AIIWH, SHCPIHMH CPOACTBA K|
QJCKTPOHY. QHGKTPOOTPI/IHaTeHI)HOCTB.

[lepuoanueckuii 3axkoH u [lepuonnueckas
CHCTEMA XUMHUYECKHUX 351eMeHTOB /1. .
MenpeneeBa. CBsA3b EPUOIUIECKOTO 3aKOHA U
[leproandeckor CUCTEMbI XUMHUYECKHUX
aneMmeHToB /. 1. MenaeneeBa ¢ COBpeMEHHOU
TEOPUEH CTPOEHHUSI aTOMOB 3aKOHOMEPHOCTH
W3MEHECHHMS CBOMCTB XHMHUYCCKHUX DJIEMCHTOB
1 00pa3yeMbIX UMU MIPOCTHIX U CIIOKHBIX
BENIECTB MO TPyIaM U nepruoaam. 3Ha4CHHUE
nepuoauueckoro 3akona /. 1. Menneneesa.
JMemoncrpanusa Bunbr Tabnui «Ilepuonuueckas
CHCTEeMa XMMHUYECKHUX 3J1eMeHTOB /JI. 1.

MenneneeBa»

O0001enue U cucreMarusanus mo reme. Padora ¢
Tectamu B popmate EI'D
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VYpok KOHTpOIIs 3HaHUN MaTepuaia TeMbl Pabora ¢
tectamu B popmate EI'D

1P

I'ubpuausanus ATOMHBIX opoutaneii. CBi3b
AJIEKTPOHHOM CTPYKTYpPHbI MOJIEKY C 1704
r€OMETPUYECKUM CTPOCHUEM (Ha npumepe

COEJIMHEHUI 3JIEMEHTOB BTOPOTO NEPHO/IA).

4 9 Tema 2. Ctpoenue BemecTsa. MHOrooopasue Beuecrs 104
Ctpoenue BemecTBa. XMMHYECKAs! CBsI3b. Buisl 1
XUMHUYECKOMN CBsI3U (KOBaJCHTHAsl HETOJSpHAs U
MoJIsipHAasi, MOHHAs, MeTaJTndeckas ). MexaHu3Mbl
00pa3oBaHUsI KOBAJICHTHOM XHUMHUYECKON CBSI3U
(OOMEHHBIE W JOHOPHO-  AKIENTOPHBIN).

Bopoponnas cBsi3b. BaleHTHOCTS.
DHeprus u JUTMHA CBSI3U. [TonsipHOCT®, 1
HaMpaBJICHHOCTh M  HACHIIIAEMOCTh  KOBAJIEHTHOM
ces3u. Kpatwele cBsa3u.  BopopomHas — cBs3b.
MexMoneKysspHble B3auMOJIEHCTBUS
BajneHTHOCT, W BaJICHTHbIE BO3MOXHOCTH aTOMOB. 1
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DIIEKTPOOTPULIATENHLHOCTh. CTEIEHb OKUCIICHHUS.
Honrbl: kKaTHOHBI M aHHOHEI. BemiecTBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOECHHS.
3aKOH IOCTOSIHCTBA COCTaBa BEIIecTBa. THIIBI
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BeiecTs.JleMmoncTpauusa Mogenu

KPpUCTAJININYCCKUX pCH_IéTOK

HpCI[CTaBJ'ICHI/IH 0 KOMIIJICKCHBIX COCAUHCHUAX.
Cocrasn KOMIIJICKCHOI'O HOHa: KOMIIJICKCO-
O6p8,30BaT€J'IB, JIUTaHAbI. KOODI[I/IHaHI/IOHHOC YHUCJIO.

HomenkaTypa KOMIDIEKCHBIX COEAMHEHUI. JHAYECHIE
KOMIIJIEKCHBIX coeauHeHuu. IlousaTue o
KOODAWUHAITMOHHON XUMHUH.

[TonsaTtue o qucnepcHbIX cucteMax. VICTUHHBIE U
KOJUIOMHBIE pacTBOpbI. MaccoBas 107
BEIIIECTBA B PACTBOPE.
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CrocoObl  BBIpOKEHUSI KOHIIEHTPALIMM PACTBOPOB:
MaccoBasi JI0Jsl BEIIECTBa B pacTBOpe, MOJISIpHAs
KOHIIEHTpAaIusl.

HacepilieHHble 1 HEHACHILIEHHBIE PACTBOPHI, 1
pactBopuMOCTh. Kpucramioruparsl. BeluuciaeHus ¢
HCITOJIb30BaHHUEM MOHATUHN «MaccoBas 1015
PacCTBOPEHHOIO BEILIECTBA», «PACTBOPUMOCTDY,
«MOJISIpHAsI KOHIICHTPAIIHsI»
1 | Knaccudukaimss HEOPraHUYECKUX COCAMHEHUM. 1
Homenknatypa ~ HEOpPraHMYECKHWX  BEILIECTB.
I'eneTnueckasi CBsI3b HEOPTaHWYECKUX BEIIECTB,
MPUHAICKAIIUX K Pa3IMYHBIM KJaccam
(5+1) u Tema 3. XumMuueckue peakumu (17 +1) 4
BuIunciieHHss — Macchl BEIECTBA UK 00bEMa ra3oB 1P

10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WIH
00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEILIECTB,;
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— MAacCOBOM JOJU W MOJISIPHOU
KOHIICHTPAIIMU BEIIECTBA B PACTBOPE

Bbrunciaenuss — maccol (00bEMa, KOJTHYECTBA
BEILIECTBA) POIYKTA PEAKIIUHU, €CJIU OJTHO 13 BEIIECTB
JIAaHO B BHUJIE pacTBOpPaA C ONPEAECIEHHON MaCCOBOM
JIOJIEN PACTBOPEHHOTO BEMIECTBA

Xumuyeckas peakuus. Knaccudukanus
XUMHAYECKUX PEaKIUi B HEOPraHWYECKOW U
OpPraHUYeCKOM XMMUU. 3aKOH COXPAHEHMS MACCHI
BEILIECTB; 3aKOH COXPAHEHHs U IPEBPAILLECHUS
SHEPIrUM NIPU XUMUYECKUX PEAKIUSAX.

TeroBble 3 (exTsI XUMHAYECKUX peaKuu.
TepMOoXuMUYECKHE ypaBHEHUS.

BoiunciieHus1 — TerioBoro agdexra peakiuu

98




CkopocTp  peakuuu, €€ 3aBUCUMOCTb  OT
paznuuHbix (dakTopoB. OOpaTUMble peakIivu.
Xumunyeckoe paBHOBecue. DAKTOpPBI, BIUSIONINE
Ha  COCTOSHME XHMHUYECKOTO  PaBHOBECHS.
[Tpunuun Jle [latense. IlpakTudyeckast padora
Ne 1. Bnustnue paznuyHbix GakTOpOB Ha CKOPOCTh

XUMHUYECKOU pEaKIIUU.

['omoreHHbIe U reTeporeHnbie peakuuu. Katanus u
KaTaJIM3aTOPHI.

KoHcranTa XuMH4eCcKoro papHoBecus. GakTopsl,

BIIMSAIOLIME HA MOJOKEHUE XUMUYECKOTO PABHOBECHS:
TEMIIEPATYpa, JABJICHNE U KOHIIEHTPALMX BEILIECTB,
ydacTByromux B peakuuu. [Ipuanun Jle [larense.
IpakTuueckas padora Ne 2. BiusiHue pa3anyHbIX

(baKTOpOB Ha IMOJIOXKCHUEC XUMHUYCCKOI'O0 PAaBHOBCCH.

DnekTponuTrueckas auccounanus. CUIbHbIE U

cialble QJICKTPOJIUTEI. Peakuuu noHHOTO oOMeHa.
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JlabopaTopHasi paboTa — IPOBEICHUE PEAKIINM
HOHHOTO OOMEHa

Brinonnenue ynpaxxHenuit no reMam: CuibHbIC U
ciabbie 35eKTpouThl. CTENeHb TUCCOITHAITIH.
Peaxiiu nonnoro oomena. Perrenue 3a1au 1mo TeMe:

XUMHUUYECKOE paBHOBECHUE

CunbHBIC U cl1a0bIe QJICKTPOJIUTEI. Cpena BOJHBIX

pacTBOPOB  BENIECTB: KHCHasi, HEUTpaiabHasil,

meaounast. IIoHITHE O BOAOPOJHOM MOKA3aTele

(DH) pactBopa. ['MaApoaW3 OpraHMYeCcKUX M

HEOpPraHW4ecknx  Beniects. JlaboparopHas
padora — oOINpeneNeHue Cpeabl pacTBOPOB
BEIIECTB C  IMOMOUIBIO  YHHMBEPCAIBHOIO

WH]JIUKATOpa.

HMouHoe npousBeaeHue Bojbl. Cpesa BOJHBIX

[PACTBOPOB: KUCIIOTHAs, HEUTpaJIbHasl, IIIETTOYHAS.
Bonopoansiii mokaszareins (pH) pactsopa.

I'maponus cosen.
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OKMCIIMTEIbHO-BOCCTAHOBUTEILHBIC PCaKIum.

JemoncTpanus Paznoxenne nepokcuaa
BOJIOPO/ia B MMPUCYT- CTBUM KaTaJIM3aTOpA.

[Tonsarue 00 QJICKTPOJN3C PACIIJIaBOB M PACTBOPOB

coiieil. [Ipumenenne >aeKTpoansa.

OKHCIIUTEIILHO-BOCCTAHOBHUTEIIbHBIC peakiuu. CTerneHb
okuciieHus. OKUCIUTEh M BOCCTAHOBHUTENL. [Iporiecch
OKHCJIEHHS U BOCCTAHOBIICHUS. Baxueiime
OKUCJIUTEIIA U BOCCTAHOBUTEIN. MeTo 3JICKTPOHHOTO
Oatanca

DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEILIECTB. 1
1P | KontponsHas padota 1 (1momyroaue) KontponbsHas pabota 1 (tect B hopmate EI'D) 1
Paznen 2. Heoprannueckas xumus (164/514)
(8+1) u Tema 4. HemeTanabl 29 4y

101




Buruunciienust

— Macchl (00béMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKILHH, €CJIM OJHO U3 BEUIECTB IaHO B BUJE PACTBOPA
C OIPEHECJEHHOM MAaCCOBOM JOJIEM PACTBOPEHHOIO
BEI[ECTBA

Beruunciienust

— J0JIKM BbIXOJa IIPOAYKTA PCAKIIMHU OT TCOPCTUICCKHU
BO3MOXHOI'O

HemeTamnsl. ITonoxxenue HEMeTaJlJIOB
B [lepuonnueckon CHUCTEME
xuMudeckux saemenToB 1. 1. Mennaeneena

¥ 0COOEHHOCTH CTPOCHHMS aTOMOB.

JlemoHcTpanuu

1. OGpa31Libl HEMETAIIOB.

Bonopoa. Ilonydenue, ¢usmyeckue v XUMHUYECKUE
CBOMCTBa (peakuWd C METAUIaMd W HEMETAJIaMH,
BOCCTaHOBUTEJIbHBIE CBOWCTBA).

JlaGopaTopHbIe ONbITHI
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1. KauecTBeHHBIE peakIMyi Ha HEOPTaHUIECKHUE HOHBI U
KaTHUOH BOJIOPOJIA.

I'mapunasl. TONIMBHBIC 3JIEMEHTHL.

Pu3N4eCKre CBOMCTBA HEMETAIIOB. AJUIOTPONUS
HEMETAJUIOB (HAa IIpUMEpEe KHUCIOPOJa, CEphl,

dbocdopa u yriaepona).

Kucnopon u 030H. Yriepon, HaX0XJI€HUE B MPUPO/IE,
aJUIOTpONHbIE  MoAWUKAIMUA.  AKTUBUPOBAHHBIN
yroab, ajgcopoims. Dyiaepensl, rpadeH, YyriepoJHbIe
HAHOTPYOKH.

JlemoHCcTpanumn
2. T'openue cepsl, pocdopa, xxene3a, Maraus B
KHCIJIOPO/IE.
JlaGopaTopHbIe ONBITHI.

2. [lonydenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAXXKHEHINNX HEMETAJLIOB
rajJJoreHoB ¥ WX COEIUHEHUU (oKcHIOB,
KHCIJIOPOJICOJIEPKAIUX KUCJIOT, BOJOPOIHBIX
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COCTMHEHUN). [IpumeHneHue raJIor€eHOB
U UX COEIUHEHUMN.

['amorenoBomopoasl.  BaxkHeuume KHUCIIOPO/I-
coAep Kalre COCINHEHHNS TaJIOT€HOB.

JlaGopaTtopHble U IIPOMBIILICHHBIC CIIOCOOBI
MOJTy4YE€HUS TAIOTeHOB. [[puMeHeHne raJloreHoB U ux
COEJIMHEHUMN.

XUMHUYECKUE CBOWCTBA BAXKHEUIINX HEMETAJLIOB.
Cepa u eé coenuHeHus. (OKCHUABI, KHUCIOPO/I-
coAepKallre KUCIOThI, BOJOPOJAHBIE

coeauHenus ). [I[pumeHenue cepol u eé
COEJIMHEHUH.

Cepa. HaxoxaeHue B mpupoje, CrocoObl MOJydeHus,
(dbu3nyecKkrue U XUMHUYECKHe cBoicTBa. CepoBOJIOPO/I,
cynbunpl. Oxcun cepol (IV), oxcun cepwsr (VI).
CepHucrasi ¥ cepHasi KUCIOTHI U UX COJIH.

Oco0OeHHOCTH CBOMCTB CepHOM KUCTOTHI. [IprumeHeHue
CEphI U €€ COCTMHCHUU.
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JlabopaTopHble M MPOMBINIJIEHHBIE  CIIOCOOBI
MOJy4YeHUs] Kuciopoaa. Pu3NuecKue M XUMUUYECKHUE
CBOMCTBa KUCJIOpO/ia U 030HA. [ [puMeHeHue kuciopoaa
1 030Ha. OKCHUJIBI U TIEPOKCHUJIBI.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETALJIOB.

Azora wu ero coemunenus.  (Oxcunupl,
KHUCIIOPOJICOJIEpKAIIME KUCIOTHI, BOJOPOIHBIC
coenuHeHus). [lpumMenenume a3zora W €ro
COCMHECHUM.

A3zor. HaxoxeHnue B mpupoje, crnocoObl MOJTydyeHus,
bu3nUecKkue W XUMHUYECKHE CBOMCTBA.
HUTPUJIBL.

AMMUaK,

Oxcunpl azora. A30THCTast U a30THAsA KHUCJIOTHI U HUX
comid. OcCOOEHHOCTH CBOMCTB Aa30THOM KHCJOTEL
IIpumeHeHne a3oTa W €ro COE€AUHEHUM. A3O0THBIC
ya00peHwusI.

XUMHUYECKUE CBOMCTBA BAKHEUNINX HEMETAIUIOB.
docdop u ero coeqMHEHUS.
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(Oxkcumpl,  KUCIOPOJCOAEpIKAIIUE  KUCIIOTHI,
BOJIOPOJIHBIE coenunenwusi). [IpuMenenwue
dbocdopa u ero coeTMHEHUIA.

®octhop. Haxoxnenue B  mpupoae, CHOCOOBI
MOJIYYCHUS, (U3MUCCKHE M XUMHUYCCKHE CBOWCTBA.
®dochunsl u dhochun. Oxkcuasl dhochopa, pochopras
KHUCJIOTA U €€ COJIN

MertadocdhopHas u nupodochopHass KHUCIOTEIL,
KHUCJIOTHI.

dbocdopucras u dbochopHOBaTHCTAS

[Ipumenenue dpocdopa u ero CoeAMHEHUIA.

docdopHbie yanoOpeHusi.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJLIOB

(yrmepoga W KpeMHHUSI) W UX COCIUHEHUU
(okcuaoB, KHCJIOPOJICOAEPKAIINX KHUCJIOT,
BOJOPOJHBIX COEIMHEHUN ). IIpumenenue
yTIIepOJia, KPEMHUS U UX COCTMHEHUI.

®Ou3n4ecKkne W XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB, 00pa30BaHHBIX yriiepooM. OKCU yrieposia
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(IT), oxcun yranepoaa (IV), yronapHas kucioTa u €€

conu. [IpuMeHenne npocThIX BelecTB, 00pa30BaHHbBIX
YTJIEPOAOM, U €T0 COCTUHEHU.

Kpemuwmii. HaxoxaeHue B mOpupone, CIOCOOBI
NOJlyuyeHus, (U3NYECKUEe M XHMHUYECKHE CBOMCTBA.
Oxcun kpeMuus(1V), kpemHuEBas KUCIOTa, CUIIUKATHI.
[TpyMeHeHre KpEMHUS U €T0 COeTMHEHUH.

CTGKJIO, €TI0 INOJYYCHHC, BUAbI CTCKIIA.

1P

Boiuuciienus

— MaAcCChbl BCIICCTBA HIIM 00BEéMa Ta3oB IO

HU3BCCTHOMY KOJIIMYCCTBY BCIICCTBA, MACCC HIIU

00BEMY OJHOTO W3 YYacCTBYIOIIMX B peaKlUu

BCIICCTB;

— Macchl (00BEMa, KonMYecTBa BEILIECTBA)
POJIYKTOB PEaKIMHM, €CJIM OJIHO U3 BEIISCTB

HMCECT IIPUMCCH

IIpakTyeckue padoTbl

No 3. Pemienue s3KCreprUMEHTAIBHBIX 33/1a4 110 TEME

«l"ajmoresusn.
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IIpakTHyeckne padoThl

Ne 4. Pemienue skcnepyMEHTalIbHBIX 3ajad 10 TeMe
«Cepa u €€ coeIMHEHUS.

IIpakTnyeckne padorsr Ne 2. 1
Pemenue skcriepuMEeHTANIbHBIX 3a7a4 10 TEME
«Hewmeramibm»
IIpakTnyeckne padoTbl 1
No 6. Pemienue sKCIEepMMEHTANBHBIX 3aJa4 IO TEMeE
«A30T, pocdop U UX COETUHEHUS.
KonrpouabHas padora 2
1
O6oOmenne W cHUCTeMaTH3alUs 10 TeMe
«Hemeramnely. Pemenue 3amau B popmare EI'D
8u Tema 5. Metasibl (21+3) u
Mertasel. [Tonoxenue METAJLIOB B 1
[Tepuoanyueckoit CUCTEME XUMHYECKHX

snemenToB J[. WM. MenngeneeBa. OcoOeHHOCTH
CTPOCHHSI DJIEKTPOHHBIX O0O0JIOYEK aTOMOB
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MCTAJIIIOB.

JdeMoHCcTpaIMuU

— 06p&3HI>I MCTAJIJIOB

OOmast  xapakTepucThka MeTauioB  [A-rpymnbl
Ilepyonnyeckoil CUCTEMBl XHUMHUYECKHUX JJIEMEHTOB.
Hatpuit u xanuii: mnomydeHue, ¢u3MUecKkue U
XUMHYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB
Y UX COCIMHEHUM.

JleMoHcTpanuu

- B3auMmoelicTBre MIEIOYHBIX U IIEITOYHO3EMEBHBIX
METaJUIOB C BOJOM (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB)

O6mrass  xapaktepuctuka MeTawioB [IA-rpynmsi
ITeppoan4eckol CUCTEMBI XHUMHUYECKHUX BJIEMEHTOB.
Maruuii ¥ KajgbUui: MOJydYeHUe, (PU3NYECKHE U
XHMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB
A nx coequHeHui. JKECTKOCTH BOIBI U CIIOCOOBI €6
YCTpPaHEHUS.
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XHUMHUYECKHE CBOMCTBA Ba)XKHEHUIIIMX METaJlJIOB
(HaTpuii, Kaaui, Kajabllui, MarHui, aJIOMUHHMH,
IIMHK, XPOM, eJe30, MEAb) U UX COCTUHCHMI.
JlabopaTopHbIe ONBITHI

— Ka4ECTBECHHBIE PEAKIIMY HA AHUOHBI U KaTUOH
aMMOHUSI;

— B3aMMOJICVCTBUE THUIAPOKCHUAA ATIOMUHUS C
pacTBOpAMHU KHUCJIOT U LIECJIOYEH;

— Ka4YC€CTBCHHBIC peaKnuu Ha
KaTHuOHBI MCTAJIJIOB

ATIOMHHMI: TIOJydeHHe, (PU3NYECKUe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE IIPOCTOr0 BEIIECTBA M €r0
coenuHeHud. AmdoTepHbie  CBOHCTBA  OKCHja
U TUIPOKCHIA AIIOMUHHUSA, THIPOKCOKOMIUIEKCHI
AITFOMUHUS.

O00011eHE U crucTeMaTru3anus mo reMe «MeTauibl
rJIaBHOM oArpynmb». Tect B popmare EI'D

1P

O6mue  ¢usnueckue  CBOWCTBA  METAJIOB.
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CmiaBel  METaUIOB. OJIEKTPOXUMHUYECKUN  Ps
HaIpsKEHUM METaJUIOB.

JdeMoHCcTpaIMuA
— KOJUIEKIUA «MeTaiisl U CIIIaBb».

— B3aUMOJIEUCTBUE MEIU C a30THOM KUCIIOTOU
Pa3JIMYHON KOHIIEHTPALIUU

OOmass  XapakTepUCTHUKAa  METalIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepuoanueckoit  cucTembl
XUMUYECKUX 3JE€MEHTOB. PU3HUECKUE U XUMUYECKUE
CBOMCTBa XpoMa H ero coeauHeHuii. OKCHUIBI U
ruapokcusl xpoma (II), xpoma (III) u xpoma (VI).

XpoMatbl U TUXPOMAThI, UX OKUCIIUTEIBHBIE CBOWCTBA.
[lonydeHne U IpUMEHEHHE XPOMa.

du3nyuecKkne 1 XMMHYECKUE CBOWCTBA MapraHla U ero
coenuHeHui. Baxneitmue coenunenus: mapranna (II),
mapranua (IV), mapranmna (VI) u mapranma (VII).

HCpMaHFaHaT KaJius, €0 OKHCJINTCIIBHBIC CBOMCTBA.

O6mue  crmocoObl  MOJYYEHUST  METaJIOB.

Meramnyprus
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PacnipocTpanenrie XMMHUYECKUX AJIEMEHTOB-METAJIJIOB
B 36MHOU KOpe. PU3NYECKNE U XUMHUYECKUE CBOWCTBA
xKene3a u ero coenuHeHui. OKCUIbI, TUAPOKCHUIIBI U
comu xkeneza (II) m xenesza (III). Ilomydyenue wu
MIPUMEHEHHUE KeJle3a U €T0 CTUIABOB.

Menp: momydeHue, GU3HYSCKHE W XHMHUYECKHE
CBOMCTBA, MPUMEHEHHE ITPOCTOrO BEIIECTBA U €TO
COEJIMHEHUMN.

[Munk: noysyyeHue, puanyecKue u

XHMUYECKHUE CBOMCTBA, IPUMEHEHHUE IMMPOCTOTO
BEIIIECTBA U €ro coeMHeHU. AM(oTepHbIe CBOMCTBA
OKCHJIa U TUIPOKCHUJIA [IUHKA, THAPOKCOKOMILICKCHI
IIUHKA.

Koppo3usg wmetamioB. CrocoObl  3alIUTHEl  OT

Koppo3uu. IIpuMeHeHHe MeTallsioB B OBITY H
TEXHHUKE.
Boiuuciaenus

— pacy€Thl Macchl BEUIECTBA WM 00bEMA ra30B
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10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WIIH
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIINU
BEIIECTB; pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MTPOIYKTOB PEAKIIUH, ECIIH OAHO U3
BEIIIECTB UMEET NMPUMECH;

— pacuétel Maccel (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOJYKTa PEAKIMH, €CIIU OJHO W3
BEIIECTB JIAHO B BUJIE PACTBOPA C OMPEICIEHHOM
MacCOBOM J10J1e¥ pacCTBOPEHHOTO BEIIECTBA

IIpakTHyeckue padoTbI

No 7. PelieHue 3KCIEpUMEHTAIBHBIX 3a/1ad MO TEME
«Mertasnibl MOOOYHBIX TOATPYIIID.

O6o0mmenne U cucremarusanus no Teme: «OOmmMe
cBoiicTBa MeTaiyioB. OOmme crnocoObl MOTyYeHUs
MeTtauioBy. Pabora ¢ Tectamu B hopmate EI'D

IIpakTnueckne padoTbI

No 3. PernieHue sKCrepUMEHTANIBHBIX 33/1a4 110
TeMe «MeTauiby.
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O0600mmenne u cuctemaruzanus mo teme «Mertamibl
no0ouHoil moarpymnms». Tect B popmare ET'D

O00011eHNEe U CHUCTEMATH3ALU 10 TeMe « MeTauIbly. 1
TectupoBanue\Pemenue 3amxad B popmate EI'D

1 | 'eneTnueckast CBSI3b BEIIECTB 1
BrinonHenne ynpaxxkneHui mno teme «l enetnyeckas 1
CBSI3b KJIACCOB HEOPraHUYECKUX COCIMHEHUIN»
TectupoBanue\Pemenue 3amxa4d B opmare EI'D
O0001eHne u cCUCTEMaTH3aIIN 1o TEME 1
«Hemetamnel. Metamns». Tect B popmate EI'D

1 | KonTposbHas pabota 2 1o teme | KontposbHas paborta 3 o teme «Heopranuueckas 1
XUMUSD)

«Heoprannueckass XuMusi»
AHanu3 KOHTPOJIbHON PabOTHI. 1P
AHanu3 KOHTPOJIbHON PabOTHI. 1P
Paznen 3. Xumus u ku3Hb (4 4/8 1)
4+1) u . Tema 6. XuMus U KM3Hb Tema 6. MeToabl MO3HAHWS B XUMHH. (10+5) 4
XuMHUS U )KU3Hb
1| Ponp XuMuu B 00€CIICYSHUN YKOJIOTHYSCKOM, 1
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DHEPreTUYCCKOW W THIIEBOM 0€30MacHOCTH,
pasBuTun MeauuuHbl. [loHSTHE O Hay4YyHBIX
METOJaX IO3HAHMSA BEHIECTB M XHUMHYECKHUX
pEaKIuu.

XVMHSI TIMIA: OCHOBHBIC KOMIIOHCHTHI, ITHIICBHIC
no6aBku. Ponb XuMuM B OOECHEUYEHHM MHINEBOU
oe3onacHoctu. Kocmernueckue u mnapdromepHbie
cpenctBa. beiroBas xmmums. [lpaBumia Oe3omacHOTO
UCIIOJIb30BAHUSI ~ CPEACTB  OBITOBOM  XMUMHH B
IMOBCEIHEBHOM JKU3HU.

XHUMus B CTPOUTENBCTBE. BaxkHENINE CTPOUTEIIbHBIE
MaTepuabl (LeMeHT, 0eToH). XUMUYECKOE
3arpsA3HEHHUE OKPYXKAIOIIEN CPEeNbl U €ro MOCIEACTBHS.

[IpeacraBnenus 00 00X HAYYHBIX TPUHIIUITAX
ITPOMBITIUICHHOTO TIOJTYYCHHST BayKHEHIITHX
BEIIICCTB.

Hayunble npuHUMNBI OpraHu3alldd  XUMHUYECKOTO
Mpou3BOACTBA. [[pOMBIIIITIEHHBIE CTIOCOOBI TTOTYYCHHSI
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BOKHEUIIMX BellecTB (HAa MOpUMEpPEe MPOU3BOJCTBA
aMMHaKa, CEpHOM KHCIOTHI, METAHOJIA).

HpOMBIHIJIGHHI)IC CITOCOOBI IMOJIYyUYCHUS MCTAJIJIOB U
CIIITaBOB.

HDO6JIGM3 HGDGDa6OTKI/I OTXO0IO0OB H 1M0O0YHBIX

IIPOAYKTOB. Ponp xuMuu B oOecriedeHUN

JHEPreTUYECKOU 0e30macHOCTH. [IpUHIIUIIBI «3eIEHOU
XAMUNY.

YemoBek B MHpPE BEIIECTB W MaTEPHAJIOB:
Ba)KHEHIITHE CTPOUTEIIbHBIC MaTepHuabl,
KOHCTPYKIITMOHHBIC MaTepuajbl, KPacKu, CTEKJIO,
KepaMHKa, MaTepuaiabl IS  DJICKTPOHUKH,
HaHOMaTEPHAJIbl, OPTAHUYECKUE U MUHEPATbHBIC
yaoOpeHus.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE MaTepHabl,
KpacKH, CTEKJIO, KepaMuKa.

Martepuasl Juid 2JIeKTPOHUKN. HaHoTexXHOoI0rnm

XuMHST B CEIICKOM  Xo3sicTBe.  Opranumyeckue

Y MUHEPAJIbHBIE yTI0OpCHUS.
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1| Xumusi W  3I0pOBbE  UENOBEKAa: IMpaBUIIA 1
UCIIOJIb30BAaHUsI  JIEKAPCTBEHHBIX IPENapaToB;
npaBuia 6e30macHoOro UCIIOJIb30BAHUS
npenaparoB OBITOBOM XHMHUH B IOBCEIHEBHOMN

KUZHU

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

[ToxroroBka k K\p B popmare EI'D (uactsb 2) 1P

1P | UtoroBas koHTpoOJibHas paboTa Utorosas koHTpoarHas padota B popmare EI'D 1P

Hrorosast koHTposibHas padota B popmare EI'D 1P

AHanu3 UTOroBOM KOHTPOJIBLHOMN pabOThI 1P

1 4 B Hexes10, Becero 35 4, u3
HHMX 3 4 — pe3epBHOE BpeMs

3 u B Hee10, Beero 105 4, u3

HHuX 10 ¥ — pe3epBHOe Bpems

YpoBeHb 00yueHus

[IpakTnueckue paboThI

KoHTponbHbIe paboThl

bazosriit

3

3

YranyGneHHbIl

8
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