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MNOACHUTEJIBHAS 3AIIMCKA

MopenbHas CHHXpOHU3UPOBaHHAsl paboyasi mporpamma 0a30BOro U yriiyoJEHHOTO
uzydeHus npeamera «Xumus» B 10-11 kimaccax pazpaborana Ha ocHOBe Pabounx
porpaMM CpeHEro od1Iero oopa3oBaHus Mo XUMuu (6a30BbIA YPOBEHb,
yrayOJa€HHBIN YPOBEHB), OO0PEHHBIX pelieHueM (henepaibHOro
y4e0HOMETOIMYECKOT0 00beIMHEHHS 110 001eMy oOpa3zoBanuto ot 29.02.2022r.,
POTOKOJI 7/22, cocTaBlIeHHBIX HAa ocHOBE DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-®d3 «O06 obpaszoBannu B Poccuiickoit deneparuny, TpeboBaHmii K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEeTHETO 00IIero o0pa3oBaHus,
npeACcTaBlIeHHbBIX B DeiepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHJaApPTe
cpeaHero ooiiero oopasoBanusi, (yTBEpKIAEH MprukazoM MUHUCTEPCTBAa 00pa30BaHUSs
u Hayku Pocculickoit ®enepaunn ot 17 mas 2012 r. Ne 413, ¢ usmenenusimu ot 12
asrycrta 2022 r.), ¢ yuérom «KoHuenmuu npenoiaBaHus yaeoOHOro npeameTa « X uMHUs»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit @enepanuu, peaau3yomux OCHOBHBIE
o01reo0paszoBarebHbIe MporpamMmbly (yTBepkaeHa Pemennem Komnernn
Mumnnpocsemenus Poccun, nporokoit ot 03.12.2019r. Ne [1K4BH) u denepanbHoit
paboueit mporpamMmbl BocriuTanusi. OCHOBY MOJIXO/IOB K pa3paboTKe MOJIETBHOM
CUHXPOHHU3UPOBAHHOM paboyeil mporpaMmbl 6a30BOT0 U YIIyOIEHHOTO U3yYEHHSI
npeamera «Xumusi» B 10-11 knaccax, k onpezeneHuto o0uiei crparerui o0y4eHus,
BOCIIUTAHUS ¥ PA3BUTHS 00YYAIOIINUXCSI CPEICTBAMU YUE€OHOT 0 MpeaMeTa « XuMUs» Ha
0a30BOM ypOBHE COCTaBUIM KoHIenTyalbHbIe TTotoxkeHnss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COAepKaHUsI, pe3yaIbTaToB 00yUeHus: U TpeOOBaHUH K
YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB. V3yueHne mpenmMera, peajinzyeMoe B YCIOBHUSIX
nudepeHmpoBaHHOT0, TPOPUIBHOTO 00YUEHHS, MPU3BAHO OOCCTICUHTh
00111e00pa30BaTENbHYIO U OOIIEKYIHTYPHYIO OJTOTOBKY BBIITYCKHHKOB IIIKOJHI,
HEOOXOAUMYIO IS aflalTalluy UX K ObICTPO MEHSIIOIIMMCS YCIIOBUSIM JKU3HU B

COIMYMC, a TAKIKC JJIS ITPOAOJIZKCHUA



00y4eHHS B CPEIHUX CHCIHAIBHBIX M BBICIIMX YYCOHBIX OpraHU3alUsX, B
KOTOPBIX XUMHUS SIBJISIETCSA OJTHOW U3 MPUOPUTETHBIX AUCIUTUINH.

B cooTBeTcTBHM C TAHHBIMH MTOJIOKEHUSMU MOJICIIbHAS CHHXPOHU3HPOBAHHAS
pabouast mporpamMma CpeHero oomiero oopazoBanus (0a30BbIi YPOBEHb):
yCTaHaBIIMBaET 00s3aTeIbHOE (MHBAPUAHTHOE) MPEAMETHOE COICpIKAHKE, ONTPEACIISICT
KOJIMYECTBEHHBIC M KAYECTBEHHBIC €T'0 XapaKTEPUCTUKH Ha KaXKOM dTalle U3yICHHUSI
npeaMeTa, PeIyCMaTPUBACT IPUHIIUITEI CTPYKTYPUPOBAHUS COACPKAHUS U
pacmpeneseHus ero mo KjiaccaMm, OCHOBHBIM pasjieiiaM M TeMaM Kypca; Ta€T MpUMEpHOe
pacnpezeneHre y4eOHbIX YaCOB 110 TEeMAaTUYECKUM pasJieiaM, PEKOMEHIYeT IPUMEPHYIO
MOCIIE0BATEILHOCTh N3YYCHHSI OTJEIBHBIX TEM Kypca C YUYETOM MEKITPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH Y4E€OHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEM
yaamuxcs 10-11 kmaccoB; 7aéT METOAMYECKYIO HHTEPIIPETALIMIO TeNIeH N3yUueHUs
peaMeTa Ha YPOBHE: COBPEMEHHBIX TPUOPUTETOB
B CHCTEME CPEIHET0 00IIero 00pa3oBaHus, COEPKATETLHON XapaKTepUCTUKU
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI
cpemHero oomero oopa3oBanus (JIMYHOCTHBIX, METAITPEIMETHBIX, TPEIMETHBIX),
OCHOBHBIX BHJIOB y4EOHO-TIO3HABATEILHOU JCSITETLHOCTH YUYEHUKA TI0 OCBOCHUIO
coneprkanus npeamera. [1o BceM Ha3BaHHBIM MMO3UITUSAM B TIporpamMMe coOITroIeHa
MIPEEMCTBEHHOCTH ¢ Pabodei mporpamMmMoii OCHOBHOTO 00111ero 00pa3oBaHus 110

xuMuH (1751 8—9 Ki1accoB 00pa3oBaTeNbHBIX OPraHU3aIi, 0a30BBIM YPOBEHB).

MopenbHas CHHXpOHU3UPOBaHHAs paboyasi mporpaMma UMeEeT Leib
CUHXPOHU3UPOBATh COJEPKaHUE yUeOHOro peaMeTa JJisl U3yueHus IpeiMeTa
«Xumusi» B 10-11 kmaccax B paMkax MyJIbTHIPOGUIBLHOTO Y4E€OHOTO TIIaHa.

[enu u 3agaun yueOHOro nipeamera « X UMHs» B COOTBETCTBYIOIIEM pa3/ieie
IPOrpaMMBbl MPEACTABICHBI COBMECTHO, KakK JIJIsl 6a30BOro, max u 0

VenyonénHno2o yposHell..



B paznene [lnanupyembie pe3yabTaThl OCBOSHUS YU4€OHOTO MpeaMeTa « X UMHUS»
CUHXPOHU3AIIMSI MPEICTABIICHA B BU/IE JOMIOJIHEHHS K 0a30BOMY YPOBHIO, 3 UMEHHO,
[IpeameTHbIe pe3ynabTaThl, JOCTUTaeMble 00yUaOITUMUCS Ha YTI1yOJEHHOM YPOBHE
V3YYEHUSI XUMUH, BBIJICIICHBI KYPCUBOML.

B paznenax Conepxanne Mmareprania U 'TeMaTu4ecKoe MIaHUPOBAHUE UMEETCSA

BBII[GHGHHLIﬁ Marcpuall, I/IMCIOHII/Iﬁ OOAYECPKHUBAHHUEC2 KaK HA 6330BOM, TaK U Ha

yrIyOJIEHHOM YPOBHSIX, KOTOPBIN M3y4aeTcsl B 03HAKOMHTEIILHOM IUTAHE M HE
BKJIFOYAETCA B COCTaB peAMETHbIX pe3yibTaToB ocBoeHust OOIT COO.

B pasznene Tematndeckoe miaHupOBaHUE PUHITAI CHHXPOHHU3AIIUN TTPOSIBIICH
CIEAYIOIIMM 00pa30oM: Yachl HEICIIbHOW HArpy3KH ISl yrayOJaéHHOro U 6a30BOTO
YpOBHEM yKa3aHbl TAKUM 00pa3oM, 4TO OJHA TeMa (OJIMH Yac B HENIEJI0) earuHa s
JIBYX YPOBHEM, a OCTAJIbHBIE JIBA Yaca U TEMbI HEJICTbHON HATPY3KH JIJIs
yrayOa€HHOTO YPOBHS YKa3aHbl B CTPOKAX HIDKE U TOJIBKO JIJIs1 3TOr0 YpoBHs. YacTh
PE3EPBHBIX YACOB MO3BOJIMJIA BCTPOUTH HEOOXOMMOE KOJIMYECTBO YaCOB B TEMax
M3YYCHHS, a TAKXKE OPTaHU30BaTh M TEMATHUECKOE IMTOBTOPEHHUE KaK Ha 0a30BOM, TaK
U Ha yIIIyOJIEHHOM YPOBHSX, U UTOTOBOE IMTOBTOpPEHNME; B Tpadax «KoanduecTBo 4acoB

yKa3aHbl TAaK)Ke T€ Yachl, KOTOPHIE B3ATHI U3 pe3epBa (yKazaH CUMBOI «Py).

'Kypcueom B TekcTe nporpammbl B pasgenax « Lleau v 3agaun», «MpegmeTHble pe3ynbTaThbl» BblAeNeHbI
3/1IeMEeHTbI, KOTOPble NPeAcTaBAeHbl AR U3YYeHUA Ha YrAyBAEHHOM YpOBHE.

ZnOﬂ,HepKMBaHMe nMMeeT maTtepuman, KOTOprVI n3y4vyaeTcAa B O3HAaKOMUTE/NIbHOM MJ1aHE U HE BK/IKIOYAETCA B

COCTaB NpegMmeTHbIX pesyabtatos ocsoeHna OO COO.

[Tpu dopmupoBanuu TemaTHUECKOro TUIAHUPOBAHUS MIPEAYCMATPUBATIOCH
pacrnpeiesieHue 4acoB BHYTPHU TEM M MEX]ly TEMaMHU C IIeJIbI0 00ecriedeHus
HEeJCeNbHON HArpy3KH JJIs 00YyJaron[uXcsl, U3y4aroluX XUMHIO Ha yTr1yOJaEHHOM
ypoBHe. [lepepacnpesenenre 4acoB Mex 1y HEKOTOPHIMU TEMaMU MTO3BOJIUIIO
COXpaHUTh TEMATUYECKUHN yueOHBIN 00BEM MaTepHalia, CIIOJIb30BAaHUE PE3EPBHBIX

4acoB TaK)Ke 00€CIIeUnIO HaJTHIue yqe6HBIX JaCoOB Ha 0606HICHI/I€, HTOI'OBOC



MOBTOPEHHE U KOHTPOJIb yueOHOro matepuaina. TakuM oOpa3oM, CHHXPOHU3AIIMS
TEMaTUYECKOTO TUTAHUPOBAHUS 0a30BOT0 U YIITyOJIEHHOTO YPOBHEH N3yUEHUSI XUMUHU
MOJTHOCTBIO COXPaHUJIa COJIEPKATENbHBINA acEeKT mporpamMmel kKypcos 10-11 knaccos
JUTSL MYJIBTUTIPO(HIIBHOTO y4eOHOTO T1aHa.

JlanHast mporpaMma sIBJISIETCSl OPUEHTUPOM JJIsl COCTaBIEHUS padounX MPOrpamm,
aBTOPBI KOTOPBIX MOTYT IPEJIOKUTH CBOM MOJIXO0 K CTPYKTYPUPOBAHUIO U
II0CJIEI0BATEIbHOCTH N3YUYEHHUsl yUeOHOI0 MaTepuaa, a TaKXKe CBOE BUJIEHUE
OTHOCHUTEJIHLHO BO3MOXKHOCTH BHIOOpA BApMATUBHOW COCTABIISIOUIEH colep KaHus
peMeTa JOMOIHUTENBHO K 00s13aTeIbHON (MHBAPUAHTHOM) YaCTH €T0 COJEPKaHUs
B paMKax pPe3epBHBIX 4acoB. Pe3epB yueOHOTO BpeMEHN PEKOMEHIYETCS TS
peanu3aluy aBTOPCKUX MOAXO0/I0B K UCIIOJIb30BAHUIO Pa3HOOOPa3HBIX (popm

OpraHu3aly y4eOHOro mporecca.

OBIIIASA XAPAKTEPUCTUKA YYEBHOI'O IPE/IMETA «XUMMUS»
Xumuueckoe 00pa3oBaHme, MOTYy4aeMOE BBITYCKHIUKAMU CPETHEH IIKOJIHI,

SBJIIETCS HEOTHEMIIEMOM YaCThI0 UX 00pa30BaHHOCTU. OHO CIYKUT 3aBEPILAIOIINM
ATATriOM pean3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITFOUEBBIX
IEHHOCTEH, MPUCYIIUX IIEJIOCTHONU CUCTEME XMMUYECKOr0 00pa3oBaHus. DTU
IIEHHOCTH KaCAI0TCS MO3HAHMS 3aKOHOB MPUPOBI, (HGOPMUPOBAHUS MUPOBO33PEHUS U
00111el KYJIbTYPhI UEJIOBEKA, 4 TAKXKE SKOJIOTMYECKH 00OCHOBAHHOT'O OTHOIIEHUS K
CBOEMY 37I0POBBIO U MPUPOJHOM cpesie. Peannszyercs xummuueckoe o0pa3oBaHue
yUYaIUXCsl CPEeIHEH MIKOJIBI CPEACTBAMH YUE€OHOTO IpeaMeTa « X UMHUS», COJepKaHUE
U TIOCTPOEHHE KOTOPOTO OIPEAEIICHbI B TPOrpaMME C YUETOM CrIeU(PUKUA HAYKU
XUMUH, €€ 3HAUEHUs B IO3HAHUU MPUPOJBI U B MATEPUATLHOM KU3HU OOIIECTBa, a
TaKKe ¢ y4€TOM OOIIUX I1eJIel U MPUHIIMIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero obero oopaszosanus B Poccuiickoit ®enepanuu. Taxk,
HanpuMep, Mpu GOPMUPOBAHUU COJIEPKAHUS TIpeMeTa «XUMUS YUTEHBI

CICAYIOIHUE ITOJIOKCHHUA O Cl'IeI_[I/I(i)I/IKC M 3HAYCHHUU HAYKH XUMUHU:
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XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYI0 poJib B
COBPEMEHHOW LMBUJIN3AIIMH, B CO3JJaHUN HOBOI 0a3bl MaTepUaNbHON KYJIbTYPHI.
OnHa BHOCUT CBOM BKJIaJ B GOPMHUPOBAHKE PAIIMOHATILHOTO HAYYHOI'O MBIIUICHHUS, B
CO3/1aHHUE IIEJIOCTHOTO PECTaBICHUs 00 OKPYXKaIOIIeM MUPE KaK O €JUHCTBE
PUPOJIBI U YEJIOBEKA, KOTOPOE POPMHUPYETCSI B XUMUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3AUMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMH MIPUMEHEHHSI.
CoBpeMeHHast XUMHUS KaK HayKa COo3HaTenbHasl, Kak HayKa BBICOKHX
TEXHOJIOTU HalpaBJlieHa Ha pelIeHue TI00albHBIX MTPOOJIEM YCTOMUUBOTO pa3BUTHS
YeJIOBEYECTBA — ChIPbEBOM, IHEPTETUUECKOM, MUILIEBOM, IKOJIOTMYECKON O€30MacHOCTH
Y OXpPaHbI 3/I0pOBbsl. T€CHO B3aMMOAEICTBYSI C IPYTUMHU €CTECTBEHHBIMU HAYKAMH,
XUMUS CTaJla HEOThEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIIOBUEM
YCIIELIHOIO TPyAa U AKHU3HU Ka)J10r0 YieHa o0lIecTBa.
B coorBercTBUU ¢ 061mmMu nensimu v npuniunamMmu COO coaepxaHue npeaMera
«Xumus» (10-11 kmaccel, 6a30Bblil YPOBeHb M3Y4eHMs1) OPUCHTHUPOBAHO
IPEUMMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO OATOTOBKY O0YyYaOIIHUXCH,
HEOOXOJIUMYIO UM JIJISl BBIPAOOTKHA MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIEITHOTO
BKJIFOUEHHUSI B )KM3HB COIIMYMA, MTPOJIOJDKEHUS 00pa30BaHUs B PA3IUYHbBIX 001aCTsIX,
HE CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEM.

CocrapnsomuMu npeamera «XuMHsDh SBISIOTCS 6a30Bble Kypehl — «Opranudeckast
xumMus» U «O0111ast 1 HeOpraHUYeCcKas XMMUS», OCHOBHBIM KOMIIOHEHTOM COJI€PKaHUS
KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOM HayKU: CUCTEMa 3HAHUM 110 HEOPraHMYECKOM
XUMUH (C BKIIOYEHUEM 3HAHUM U3 0011IeH XUMHUH) U OPraHUYECKON XUMUMU.
dopmupoBaHHe JAaHHOW CUCTEMbI 3HAHHUM MPU U3YUSHHUH MpeaMeTa o0ecreunBaeT
BO3MOKHOCTb PACCMOTPEHHUSI BCEr0 MHOI000pa3usi BELIECTB HA OCHOBE OOIIMX MOHSATHUH,
3aKOHOB U Teopuid XxumMuu. CTpyKTypa coaepkaHus KypcoB — «Oprannueckasi XuMHs» U
«O0m1ast © HeopraHuyeckasi XuMus» cOopMHUpOBaHa B MPOrpaMMe MO0 XMMHUH Ha OCHOBE

CUCTCMHOTI'O ITOAXO0Ja K U3YyYCHHUIO



yueOHOro MaTepuaiia 1 00ycjIoBJIeHa UCTOPUIECKH 00OCHOBAHHBIM Pa3BUTHEM 3HAHHMA
Ha OIPEIEIEHHBIX TEOPETUUECKUX YPOBHSIX. B Kypce OpraHM4ecKord XUMUH BENIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUUECKOM TEOPUU CTPOECHUS OPraHUYeCKuX
COEIMHEHH, a TaK)Ke Ha YPOBHE CTEPEOXUMHUECKUX U DJICKTPOHHBIX MPEICTABICHUH O
cTpoeHuu BeulecTB. CBeieHus: 00 N3y4aeMbIX B Kypce BEIleCTBax JalTCs B Pa3BUTHU
— OT YTJIEBOAOPO/IOB JI0 CIOKHBIX OMOIOTHUECKU aKTUBHBIX COeAMHEHHH. B Kypce
OpPTaHUYECKOW XMMUU TOYYal0T pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O
o01ero oopazoBaHus IEpBOHAYAIbHBIE MPEICTABICHUS O XUMHUECKON CBS3H,
KJIaccu(pUKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCIMOCTH CBOWCTB BEIIECTB OT UX
CTPOCHHUS, O XUMHUECKON peakluu.

B npenmere «Xumus» 6a30BOro ypoBHSI pacCMaTpPUBAETCS U3YUEHHBIN HAa YPOBHE
OCHOBHOT'0 0011ero 00pa30BaHusl TEOPETUYECKUI MaTeprall U (PaKTOJIOTHYECKHE
CBEIIEHMs O BEILECTBAX U XUMUUECKOl peakiuu. Tak, B yacTHOCTH, B Kypce «O01mas
Y HEOpraHuveckasi XuMus» 00yJaroluMcs MPe1oCTaBIsIeTCsd BO3MOXKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUECKUX U METOA0JIOTMYECKUX
MO3UIUH, TITYOKe MOHATh UCTOPUYECKOE U3MEHEHHE (PYHKITUI 3TOro 3aKOHa — OT
obo0m1arorniei 10 00bsACHAIONIEH U TporHo3upytomiei. Exunas cuctema 3naHuii o
BaYKHEHIINX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U MPUMEHEHHH, a TAKXKE
0 XUMUYECKUX PEAKIUAX, X CYIIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nonosHsercs B Kypcax 10 u 11 kinaccoB ajieMeHTaMu COAepKaHUS, UMEIOIIUMU
KYJbTYPOJOTMUECKUI U MPUKIIAHON XapakTep. ITU 3HaHUS CIIOCOOCTBYIOT
MNOHUMAaHHIO B3aMMOCBSI3U XUMHUU C APYTUMHU HayKaMU, PaCKpbIBAIOT €€ POJib B
MO3HABATENIbHOM U MPAKTHUUECKOHN JEATEIbHOCTH YeJI0BeKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUS K MMPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHUECKHUX
NPWIOKEHUH XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MTPOOJIEMAax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIIUBATH
UH(pOPMAIUIO U TPUMEHSTH €€ 1JIs1 MOTIOJHEHUS 3HAHUH, pereHus

HHTCIUICKTYAJIBHBIX U OKCIICPUMCHTAJIBHBIX UCCJICAOBATCIIbCKHUX 3a1a4. COI[Gp)KaHI/IG



yueOHoro npenMera «XUMus» JaHHOTO YPOBHS U3YYEHHUs OPUEHTHUPOBAHO HA
dbopMupoBaHUE y 00YUJAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI JIJISI IOHUMAHUS
dunocodckux uae, Takux Kak: MaTepUagbHOE €IMHCTBO HEOPTaHUYECKOT0 U
OpPraHUYECKOr0 MHpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB X COCTABOM U
CTPOCHHUEM, TTO3HABAEMOCTb MPUPOJIHBIX SABICHUN MYyTEM IKCIIEPUMEHTA U
pelIeHus IPOTUBOPEUU MEXKIY HOBBIMU (DaKTaMHU U TEOPETUUECKUMU
MPEANOChUTKAMH, OCO3HAHHUE POJIM XMMHUU B PEIICHUN YKOJIOTHIECKUX TTPOOIIeM, a
TaKke Mpo0JIeM cOepereHUsl FHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.
B numane pemenus 3aqa4 BOCIIUTAHNS, PA3BUTHUS M COLMAN3AINHN 00YJaIOIIIXCSI
NPUHSATHIE TPOTPAMMOM 110 XUMUH IMOAXOIBI K OMPEICIICHUIO COJICPIKAHUS U
MIOCTPOCHUS TIPEIMETA MPETyCMaTPUBAIOT (OPMHUPOBAHUE Y 00 YIAIOIITIXCS
YHHUBEPCAIBHBIX YUEOHBIX JIEHCTBUI, UMEIONTUX 0a30BOE 3HAYCHHE IS PA3THUHBIX
BUJIOB JICITEIILHOCTH: PEUIeHUs Ipo0ieM, MOUCKa, aHaIu3a U 00paboTku nH(popmaIuy,
HEOOXOAMMBIX ISl TPUOOPETEHUS OMBITA MPAKTUYECKON U UCCIIEI0BATEIHCKOM
JeSTeNbHOCTH, 3aHUMAIONIEeH BA)KHOE MECTO B IIO3HAHUU XUMUHU.

XHUMHS HA YPOBHE YIJIYOJEHHOT0 M3Yy4YeHHs 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTeCTBEHHO-Hay4HOro oopazoBanus ydamuxcs 10—11 kinaccoB. M3yuenue
penMeTa, peain3yeMoe B yeIoBusiX TuddepeHnnpoBaHHOT0, TPOPUIEHOTO
00y4eHHUs, MPU3BAHO 00ECTICUUTH O0IIe00pa30BaTENbHYIO U OOLIEKYIHTYPHYIO
MOJITOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOUMYIO JJIsI aIanTalluu UX K ObICTPO
MEHSOIUMCS YCIOBUSAM KU3HHU B COLUYME, a TAKXKE JIJIS IPOAOJKEHUS 00yUeHUS
B OpraHU3alMsIX MPOoPECCHOHATLHOTO 00pa30BaHMs, B KOTOPBIX XUMUS SIBIISIETCS
OJIHOM U3 MPUOPUTETHBIX JUCUUIUIMH. B mporpaMMe mo XumMum Ha3HauEHUE
npeaMera « XuMUs» NoJy4aeT MOAPOOHYI0 HHTEPIIPETALUIO B COOTBETCTBUU C
ocHoBornonaratomumu nonoxeHusMu I'OC COO o B3anMo00yCIOBIEHHOCTH
LeNeu, copepKaHus, pe3ysibTaToB 00yyeHus: U TpeOOBaHUN K YPOBHIO OATOTOBKHU
BBIITYCKHUKOB. CBHUIETEILCTBOM TOMY SIBJISIFOTCS CIEAYIOIIUE BBITIOTHSIEMbIE

IPOrpaMMOi 10 XUMHH (PYHKITUU: HHOOPMAITMOHHO-METOANYECKAsl, peaTu3arus
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KOTOpOM o0ecrieunBaeT MojlydeHue MpefCcTaBICHUs O LENAX, COAEp>KaHuu, 001ei
cTpareruu oOy4eHHs, BOCIUTAHUs U pa3BUTHS 00yJarOUIMXCsl CPEACTBAMHU MIPEAMETA,
U3Y4aeMoro B paMKax KOHKPETHOrO Npoduiisi; OpraHu3allMOHHO-TUTAHUPYIOLIas,
KOTOpasi IpeAyCcMaTpUBAET ONIPEACIICHUE: IPUHLIAIIOB CTPYKTYPUPOBAHUS U
NOCJIEIOBATEIIBHOCTY N3YUYEHUS! y4eOHOr O

Marcpualia, KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX €TI0 XapPaKTCPUCTHK;

MOJIXO0A0B K (POPMHUPOBAHUIO COAEPIKATEIHLHON OCHOBBI KOHTPOJISI U OIEHKHU
00pa3oBaTeIbHBIX JOCTHKEHUIM 00YUaIOIIUXCs B paMKax UTOMOBOM aTTeCcTaluu
B (hopMe enMHOTO0 roCyAapCTBEHHOTO 9K3aMEHA 110 XUMHUH.

[Iporpamma asist yriry0aEHHOTO U3yUYECHUSI XUMUU:
yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COJEpKaHKE, 00s13aTENbHOE IS

U3YUEHUS B paMKax OTAEIbHBIX MPOQHIIEH, IPEeAyCMaTPUBAET pacpeesICeHUE 1
CTPYKTYpPUPOBaHHUE €r0 MO KJaccaMm, OCHOBHBIM COZEPKATENbHBIM JIMHUSAM/pa3jiesaM
Kypca;

Na€T MPUMEPHOE paclpeelIeHue yueOHOro BpEMEHH, PEKOMEHTyEMOT0
JUTSL U3yYEHHUS OTACIIbHBIX TEM;

npeiaraeT MPUMEPHYIO OCIEA0BAaTENbHOCTD U3YUEHUS yUeOHOr0 MaTepuasa ¢
y4€TOM JIOTUKU OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;
JAET METOAMYECKYIO MHTEPIPETALMIO LEJIEH U 3a/1a4 U3YUEHUs [TPeAMETa Ha
yrayOJa€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEHETO
o011ero 00pa3oBaHus, COAEPKATEIBHON XapaKTEPUCTUKN TUTAHUPYEMBIX
PE3yJIbTaTOB OCBOEHMSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CPEIHETO OOILEro
o0pa3oBaHusl (IMYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX ), & TAKKE C YUETOM
OCHOBHBIX BUJI0B YU€OHO-IT03HABATENIbHBIX JEHCTBUI 00yYaroIerocs o OCBOCHUIO
COJEpKaHUs IIpeaMETa.

ITo BceM nmo3unusaAM B MpOrpaMMe Mo XUMHH NMPEAYyCMOTpPEHA IPEEMCTBEHHOCTD C

o0y4YeHHeM XMMHH Ha YPOBHE OCHOBHOTO o011ero oopazosanus. [IporpamMmma mno
XUMHH CIYKUT OPUEHTUPOM JJI COCTABIICHUS] aBTOPCKUX pabOYMX MporpaMM. 3a

npenesaMy yCTaHOBJIGHHON MPOrpaMMoi 10 XUMHUH 00513aTeNIbHON (MHBAPUAHTHOM)
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COCTaBJISIIONIEH collep:KaHusl yueOHOro mpeameTa « XUMHEsD) 0CTa&Tcsi BO3MOXKHOCTD
BbIOOpA €ro BapUaTUBHOM COCTABIISAIOLIEH, KOTOpas JOJKHA ONPEENsThCs B
COOTBETCTBHHU C HAIIPaBJICHUEM KOHKPETHOIO Mpoduiisi o0yueHus. ABTopamMu padounx
IPOTrpaMM MOXKET OBITh MPE/JIONKESH WHOM MOAXO0]T K CTPYKTYPUPOBAHUIO YISOHOTO
MaTepuaa 1 MocaeIoBaTeIbHOCTH €ro U3yueHusi, CBOE BUACHHUE yTel U CIIOCOOO0B
(dbopMHUpOBaHUSI CUCTEMBI IPEAMETHBIX 3HAHUN, YMEHUI U BUJIOB y4eOHOM
NESITETbHOCTH, a TAK)KE CUCTEMBI CIIOCOOOB U METOJUYECKHUX MPUEMOB MO PA3BUTHIO

¥ BOCTIUTAHUIO 00yJaronuxcsl.

B cootrBercTBHM ¢ KOHIIENTYyanbHbIMU NoN0keHUsIMU DPI'OC COO 0 Ha3HAYECHUU
peIMETOB 0a30BOTO U yriIyOnEHHOTO YPOBHEH B cucteme auddepeHIInPOBaHHOTO
0oOy4eHHs Ha YPOBHE CpeHEero o01ero o0pa3zoBaHusi XUMUsSl HA yPOBHE
yTIIyOJIEHHOTO M3YUYEHHUS HAIIPABJICH HA PEaTu3alfio MPEEeMCTBEHHOCTH C
MOCJICAYIOIIUM ITANOM MOJIYYEHHUS XUMUYECKOro 00pa30BaHus B paMKax U3y4eHUs
CIIELMAJIBHBIX €CTECTBEHHO-HAYUYHBIX U XUMUYECKUX JTUCIUIUIMH B By3aX U
OpraHU3alUsIX cpeaHero npodeccuoHaaIbHOro 00pa3zoBanus. B 3Tol CBsI3U U3ydeHUE
npeamera «XuMHUs» OPUEHTUPOBAHO MTPEUMYIIECTBEHHO HA PACIIUPEHHUE U
yTIIyOJICHUE TEOPETUUECKON U MPAKTUYECKON MOATOTOBKH 00 y4arouxcs,
BBIOpABIIIUX ONpeACIEHHBIN TPO(HIIb 00yUEHUs, B TOM YUCJIE C MEPCIIEKTUBOM
MOCJIEAYIONIETO MOTYYEeHUS] XUMUYECKOT0 00pa30BaHUs B OPTaHU3ALMIX
npodeccroHansHoro oopaszosanus. B ceere Tpedbopanuit ®I'OC COO k
IJIAHUPYEMBIM pe3yJibTaTaM OCBOEHHSI OCHOBHOUM 00pa30BaTeIbHON MpOrpaMMBbl
CpellHero o0111ero o0pa3zoBaHus U3ydeHUe npeaMera «XuMus» OpUEHTUPOBAHO
TaKKe Ha pelIeHUE 3a/1a4 BOCIIUTAHUS U COLMATIBHOTO Pa3BUTHS O0y4aIOIIUXCs, Ha
dbopmupoBaHre y HUX OOLIEUHTEIIICKTYaIbHBIX YMEHUM, YMEHHUMN pallioOHAIN3aIUH
y4eOHOro Tpyaa U 0000IIEHHBIX CIIOCOOO0B JAEATEILHOCTH, UMCIOIITUX
MEKIUCUUTUTMHAPHBIN, HAIMPEIMETHBIA XapaKTep.

XuMus Ha ypOBHE YII1yOJIEHHOIO N3YUYEHHUs BKIIIOYAET YIriTyOJaEHHbIE KypChl —

«Opranunueckas xumusi» u «O0111ast 1 Heopranudeckas xumusi». [Ipu onpenenenuu
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MOJIXOJIOB K OTOOPY U CTPYKTYPHOM OpraHU3alliu COACPKaHUS dTUX KypCOB B
nporpaMmMe no XxuMuu 3a ocHoBY npuHsATHI osioxkeHuss GI'OC COO o paznuuusx
0a30BOro M yriiy0JIEHHOIO YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cojepkanus KypcoB «Opranudeckas xumus» 1 «O0mas u
HEOPraHWYECKasi XUMHUSI» COCTABIIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM U YMEHUH,
OTHOCSIIIIUXCS K 0a30BOMY YPOBHIO U3YUEHUS MPEIMETa. ITa CUCTEMAa 3HAHUM
IIOJIyYAET ONPEAELIEHHOE TEOPETUYECKOE IOTOJHEHUE, IT03BOJISAIOIIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OONBIIHIA 00hEM (paKTONIOrHIecKoro Marepuana. Ha
yTIy0JIEHHOM YPOBHE M3YyUCHHS TIpeaMeTa ooecredeHa BO3MOXKHOCTh 3HAUYUTEIIBHOTO
yBEIWYEHUS 00hEMa 3HAHUH 0 XMMUYECKHUX JIEMEHTAaX U CBOMCTBAX UX COCTMHEHUIN
HA OCHOBE pacUIMPEHUs U YTIyOJIeHUs IPEACTABICHUM O CTPOCHUH BEILIECTBA,
XMMHMYECKOU CBS3U U 3aKOHOMEPHOCTSX IIPOTEKAHUS PEAKLIMI, PAaCCMaTPUBAEMBIX C
TOYKH 3PCHHSI XUMHYECKOW KHUHETUKU U TEPMOJIMHAMUKH.

N3yuenune nepuoanyeckoro 3akoHa u llepuognueckon CUCTEMBI XUMHYECKHUX
3JIEMEHTOB 0a3UpPYyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUECKUX MPEACTABICHUSIX O
CTPOEHUU aToMa. XUMHUUYECKasI CBSI3b OOBSICHSAETCS C TOYKU 3PEHUS SHEPTeTUUECKUX
W3MEHEHUI MpU €€ 00pa30BaHUU U Pa3PYIICHUH, & TAK)KE C TOUYKH 3PEHUS] MEXaHU3MOB
e¢ oOpazoBanus. M3yueHne TUIIOB peakluil JONOJIHIETCS (POPMHUPOBAHHEM
MpEe/ICTaBIIEHUN 00 IMEKTPOXUMHUUECKUX MPOIIECCaX U AIEKTPOJIN3€E PACIIIABOB U
pPacTBOPOB BEIIECTB. B Kypce opraHnyeckor XMMHAH IIPU PACCMOTPEHUN PEAKIIMOHHOU
CIIOCOOHOCTH COeIMHEHUH yaemnseTcss 0co00e BHUMaHKE BOMPOCcaM 00 3IEKTPOHHBIX

s dexrax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJICKYJIaX U MeXaHu3Max peakiuii. Ocodoe
3Ha4YE€HHE UMEET TO, YTO Ha COJIEP KaHUE KYPCOB XUMHH YIITyOJIEHHOTO YPOBHS
U3y4YeHUs JJIs KJIACCOB OMpeaeaEéHHOro mpoduis (r1aBHBIM 00pa3oM Ha UX CTPYKTYPY U
XapakTep JOMOJIHEHUM K O0IIel crucTeMe MPeAMETHBIX 3HaHUI) OKa3bIBAIOT BIMSIHUE
CMeXHBbIE TTpenaMeThl. Tak, HanpuMep, B COJIEPKaHUU MPEAMETA JIJISl KJIACCOB XUMHUKO-
busnueckoro mpoduiis 00bIIOE 3HAYCHHE OyAYT UMETH DJIEMEHTHI Y4eOHOTO

MaTtepuaia o oomen xumun. [lpu n3yuenun npeamera B
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JTAHHOM CJTy4dae aKkIEeHT Oy/eT CAeIaH Ha OOUTHOCTh METOIOB MO3HAHMS, OOIIIHOCTh
3aKOHOB U TEOPUM B XMMUU U B PU3HKE: aTOMHO-MOJIEKYJIIpHAs TEOpHs
(MomekynsipHasi Teopus B (PU3UKE), 3aKOHBI COXPAHEHUSI MacChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMHUKH, JICKTPOJIN3A, MPEACTABICHUS O CTPOSHHUU BEILLIECTB U JIpyroe. B
COJIep>KaHUM IpeAMETa IS KJIACCOB XUMUKO-OMOIOTHUECKOro Mpodusis 00BN
yICIBHBIA BEC OyJIET UMETh OpraHudecKas XuMus. B 3Tom ciydae mpemocTaBiseTcs
BO3MOKHOCTb JIJ1 00Jiee OOCTOSATEIBHOI0 PACCMOTPEHUSI XUMUYECKOW OpraHu3aIiu
KJIETKH KaK OMOJIOTHMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K TIPUMEPY, TaKUe
CTPYKTYpPHbBIE KOMIIOHEHTHI, KaK JIMIUbI, O€IKU, YTIIEBO/IbI, HYKJIEUHOBBIE KHCIOTHI
u apyrue. [Ipy 3ToM 3HaHUSI O COCTAaBE U CBOMCTBAaX MpEACTABUTENECH

OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIY>KAaT OCHOBOW JIJISl U3YYCHUS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUsl, TUIIEBAPCHHUS.

B mutane ¢hopmupoBaHus OCHOB HAYYHOT'O MHUPOBO33PEHUSI, OCBOCHUS
00IIeHayYHBIX METOJIOB IMTO3HAHHUS | OIBITA MPAKTUICCKOTO MPUMEHEHHUS
HayYHBIX 3HAHUN W3yUEHHE MpeIMeTa «XUMUSD» Ha YTIIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXIIPEIMETHBIX CBSA3SX C YUCOHBIMU MPEIMETAMU, BXOISIIMMU B
COCTaB MpeaMETHBIX obacTelt «EcTecTBeHHOHAayYHBIC TPEAMETHI», «MareMaTrka
u uHopMatuka» u «Pycckuif sI3bIK U JIUTEpaTypay.

[Tpu n3ydennn yaeOHOro npeaMera « XuMus» Ha yIiyOJIEHHOM YPOBHE TaKXkKe, Kak Ha
YpOBHE OCHOBHOT'O U CPEIHETO 00IIero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3aa4eii
MIEPBOCTETICHHON 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAYKH XUMHH KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MMPAKTUICCKON AEATEILHOCTH YEIOBEKA
Y OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJbTYpHhl. Pelienue 3toii 3a1aun Ha
yriyoJIEHHOM YPOBHE M3YUECHHS MIpeaMeTa MpeIonaracT peajn3alyio TakKuX
1eJieH, Kak:

(dhopMHpoBaHUE TIPEICTABICHUI: O MaTepUaILHOM €IMHCTBE MUPA,

3aKOHOMCPHOCTAX U [TO3HABACMOCTHU SIBJICHUM Impupoabl, 0 MECTC XMUMHUHU B CUCTEMC

CCTCCTBCHHBIX HAYK U ee Bezlymeﬁ POJHn B obOecIeueHUN YCTOfIqHBOFO pasBUTUA
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YeJIOBEYECTBA: B PEUICHUU MPOOIJIEM IKOJIOTUYECKON, IHEPTETUUECKON U MHUILIEBOM
0€3011aCHOCTH, B pa3BUTHH MEAMIIMHBI, CO3aHUH HOBBIX MAaTEPHAIIOB, HOBBIX
UCTOYHHMKOB SHEPTUH, B 00€CIIEYEHUH PAIIMOHAIIBHOTO MPUPOAOIIOIb30BaHNUs, B
(opMHpPOBaHUN MUPOBO33PEHUS U OOLIEH KyJIbTYphl YETOBEKA, a TAKKE IKOJIOTHUECKU
000CHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO U IPUPOIHON CpELIE;

OCBOEHHWE CUCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKON COCTABJIAIOIICH
€CTECTBEHHO-HAay4YHOI KapTUHBI MUpa: GyHIaMEHTAIbHBIX OHATUN, 3aKOHOB U
TEOPUN XUMHUH, COBPEMEHHBIX IIPEACTABICHUNA O CTPOCHUH BEILIECTBA HA PA3HBIX
YPOBHSIX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O
TEPMOANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUs
XUMHYECKUX PEAKLINNA, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAX U TUCIIEPCHBIX
CUCTEMaX, 00 OOIIMX Hay4YHbIX MPUHIMIIAX XUMUYECKOT O MPOU3BOJICTBA;

(dopmupoBaHue y 00y4arouuxcsi 0CO3HaHHOTO MOHUMAaHHsI BOCTPEOOBaHHOCTH
CUCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS KIIFOUEBBIX UIEH U ITpo0sIemM
COBPEMEHHOW XUMUH, JJI1 OOBSICHEHHS ¥ POTHO3UPOBAHUS SIBJICHUM, UMEIOIINX
€CTECTBEHHO-HAYUYHYIO IPUPOJLY; TPAMOTHOTO PEIICHUs MTPO0JIeM, CBI3aHHBIX C
XUMUEN, IPOrHO3UPOBAHNS, AHAIIN3A U OLIEHKU C IIO3ULIUN DKOJIOTUYECKON
0€30MacHOCTHU MOCJIEICTBHI OBITOBOM M IPOU3BOJACTBEHHOM JIEATEILHOCTH
YEJIOBEKA, CBA3aHHOM C XMMUYECKUM IIPOU3BOACTBOM, HCIIOJIb30BAHUEM U
nepepaboTKO BEIECTB;

yriayOsieHrne IpeCTaBIeHU 0 HayYHbIX METO/1aX MO3HAHU S, HEOOXOJUMBIX JIJIs
NpPUOOPETEHHS] YMEHUM OPUEHTHUPOBATHCSI B MUPE BEIIECTB U OOBSICHEHUS
XUMHYECKUX SIBJIEHUN, UMEIOLINX MECTO B IIPUPOJIE, B IPAKTUYECKOU

ACATCIIPHOCTU 1 HOBCCI[HGBHOﬁ ZKHU3HU.

HEJN U 3AJAYU YYEBHOI'O IPEAMETA «XUMMS»
B npakrtuke npemnogaBaHusi XAMHUK KaK Ha YPOBHE OCHOBHOT'O OOIIEro
00pa3oBaHus TaK U HA YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHusl, MPU ONPEACICHIN

coJiep KaTeNIbHOM XapaKTepUCTUKH LieJIel U3ydeHus MpeaMeTa HanpaBlieHUuEM

13



NEPBOCTENEHHON 3HAUMMOCTH TPAAUIIMOHHO NPU3HAETCS (DOPMHUPOBAHUE OCHOB
XUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3ZHAHMS,

MIPAKTUYECKOMN JEATEIBHOCTH YEINOBEKA U KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJnbTypbl. C METOOUYECKON TOUKH 3PEHUSI TAKOW MOAXOA K ONPEEICHHUIO
LeJIeN N3YUYEHHUsI IPEIMETA SBIIETCS BIIOJIHE ONPABIAHHBIM.

['maBHBIMU LEAAMH U3YUYEHUS MTpEeaMETa « XUMHUS» Ha YPOBHE CPEIHETO
oOmrero o0pazoBaHusi Ha 0a30BOM YPOBHE SIBIISIFOTCS

(dbopMHpOBaHKE CUCTEMbI XUMUYECKUX 3HAHHUI KaK BaKHEHIIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOM JIEXKaT
KJIFOUEBbIE TOHATHS, (YHIAMEHTAJIbHbIE 3aKOHBI U TEOPUH XUMUH, OCBOCHHE SI3bIKA
HayKH, YCBOCHHE U TOHUMAHUE CYIITHOCTHU JOCTYITHBIX 0000IEHUI
MHUPOBO33PEHYECKOI0 XapaKTEPA, O3HAKOMIIEHHE C UCTOPUEN UX PA3BUTHA U
CTaHOBJICHUSI; OPMUPOBAHUE U PA3BUTHE MTPEACTABICHUIA O HAYYHBIX METOJAX
MO3HAHUS BEIECTB U XUMUYECKUX PEaKIUi, HEOOXOIUMBIX JJIsl IPUOOPETECHUS
YMEHUN OPUECHTUPOBATHCS B MUPE BEIIECTB U XMMUUYECKUX SBJICHUM, UMEIOLIUX
MECTO B IPUPOE, B IPAKTUYECKON U MOBCEAHEBHOW )XKU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
00BSCHEHHEM XUMUYECKOI0 SKCIIEPUMEHTA, COOJI0JIEHNEM MPaBUiI O€30MacHOro
oOpaleHus ¢ BellecTBaMu.

Conep:xaTenbHasi XapaKTEepUCTHKA 1LIeJIel U 3a7a4 U3y4eHUs IpeaMeTa B
IIpOrpaMMe IO XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMU B CUCTEME CpeAHero oomiero oopasoBanus. Ceroans B
NpernoJaBaHuy XUMMUU B OOJbIIEH CTENEHU OTJAETCS MPEANOYTEeHUE MPAKTUIECKOM
KOMITOHEHTE COJIepKaHMs 00yUeHUsI, OPUEHTUPOBAHHOMN Ha MOJATOTOBKY
BBIITYCKHUKA OIOIe00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIero He Habopom
3HaHWM, a PYHKIIMOHATEHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU

AKTHUBHOI'O ITOJTYYCHUA 3HAaHMU U IIPpUMCHCHH UX B peaHBHOﬁ KHU3HU OJI pCIICHUA
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NPaKTUYECKUX 3a/1a4. B 3TOi cBsI3M Npu n3ydeHnn npeamera « XuMUsD)
JOMHUHHUPYIOIIEe 3HaUCHHE IIPHOOPETAIOT TaKUe e U 3a/1a4H, KaK:

ajanTanysi 00yJaroIuXcs K YCIOBHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMuUpOBaHHE MHTEIUIEKTYaIbHO Pa3BUTOM JJMYHOCTH, TOTOBOU K
caM000pa30BaHMUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSTHIO TPAMOTHBIX
pENICHUI B KOHKPETHBIX KU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX
npuMeHeHueM; (HOpMHUPOBAHNUE Y O0YYAIOIINXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHITNH ), IMEIONTUX YHUBEPCATLHOE 3HAUCHHE JIJIST PA3IMIHBIX BUIOB
NESTENHHOCTU: PEIICHUS MPoOIieM, MOUCKa, aHaIn3a U 00paboTKN HH(PpOpMAITIH,
HEOOXOIUMBIX JIJIsI TPUOOPETEHHMS OTBITA ACSITSIILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B MO3HAHUHM XUMHH, & TAKKE ISl OLEHKH C TMO3UIIMI SKOJIOTUYECKON
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMHUECKHUX MPOIIECCOB HA OPTaHU3M
4eJI0BeKa M MPUPOAHYIO CPENy; pa3BUTHE MO3HABATEIHHBIX HHTEPECOB,
MHTEJUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEHN 00yUYarOmMXCsi: CIIOCOOHOCTH
CaMOCTOSTEIILHO MPUOOPETATh HOBBIE 3HAHUS 110 XUMHH B COOTBETCTBHUH C
KU3HEHHBIMU TTOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTUH IS TIONCKA M aHaIn3a YIeOHOW W HayYHO-TIOMYJIIpHOU HH(pOpMaIuu
XUMHYECKOTO COJIEPIKAHUS;

(dhopMHpOBaHNE U PA3BUTHEC Y O0YUYAIOIIMXCS aCCOITMAaTUBHOTO U
JIOTUYECKOTO MBIIIJIEHUS, HAOJII0IaTeTbHOCTH, COOPAaHHOCTH, aKKYypaTHOCTH,
KOTOpbIE 0COOCHHO HEOOXOANMBI, B YACTHOCTH, MIPH TUIAHUPOBAHUHU U TIPOBEICHUH
XUMHUYECKOTO KCIIEPUMEHTA; BOCITUTAHUE y 00yJaronuxcsi yOexx 1EHHOCTH B
T'YMaHHCTHYECKOW HAINPaBJIECHHOCTH XUMHUH, €€ BaXXHOW POJIA B PEIICHUHT
r7100aIhbHBIX MPOOJIEM PAIMOHATIHFHOTO MTPUPOIONIONB30BaHMS, TIOTTOTHEHUS
YHEPTEeTUYECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PABHOBECH S, OCO3HAHUS
HEOOXOAMMOCTH OEPEKHOTO OTHOILIECHUS K IPUPOJIE U CBOEMY 3710POBbIO, a TAKXKe
IPUOOPETEHMSI OIBITa UCTIOIB30BAHMS TIOTYUCHHBIX 3HAHUHN IS IPUHSATHS

I'paMOTHBIX pemeHHﬁ B CUTyallusiX, CBA3AHHBIX C XUMHWYCCKHUMHU SIBJICHUAMMU.
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IIpu uzyuenuu yuebrnoeo npeomema « Xumusy Ha yenyOiéHHOM YPOGHe MaKice,
KaK Ha YPOBHEe OCHOBHO20 U CPpeOHe20 0Oue2o 00pazosanus (Ha 6a3080m yposHe),
3a0aueti nepeoCMeNneHHOl 3HAYUMOCU A81emcst PopMuposane 0CHO8 HAYKU
XUMUU KAK 061acmu CO8PEeMEeHH020 eCmecm8o3HaAHUsL, NPAKMUYECKOU
0esimenbHOCMU 4el08eKa U 00H020 U3 KOMHOHEHMO8 MUPOBOT KYI1bmypbl.

Pewenue smou 3a0ayu na yenyObnéHHom yposHe usyuenus
npeomema npeonoaazaem pearusayuro maxKux yeieu, Kax:

Gopmuposarue npedcmasieHull.

0 MAMepuanbHoM eOUHCmee Mupd, 3aKOHOMEPHOCMAX U NO3ZHABAEMOCTU S8NEeHUL
npUpoobl, 0 Mecme XUMUU 8 CUCMeMe eCMeCMBeHHbIX HAYK U e gedyujell poiu 8
obecneueHuu YCmMouuu8o20 pazeumus 4eio8e4ecmsd: 8 peueHuu npoonem
9KOJI02UYECKOU, IHEPeeMmUYecKoll U Nuuesoli 6e30NaCHOCMU, 8 pa3eUumuu MeOUyUHbl,
CO30aHUU HOBBIX MAMEPUANO8, HOBLIX UCTNOYHUKO8 dJHEp2UU, 8 0OecneueHuU
PAYUOHATLHO2O NPUPOOONOTIL30BAHUS, 8 (POPMUPOBAHUU MUPOBO33PEHUS U 00Well
KYIbMYpbl 4el08eKd, 4 MAaKH#ce IKON02ULeCKU 000CHOBAHHO20 OMHOULEHUS K CB0EMY
300pP08bI0 U NPUPOOHOU Cpede, 0CBOEHUe CUCHEMbl 3HAHUL, NeHCAUUX 8 OCHOBE
XUMUYECKOU COCMABAAIOWell ecmecmeenHO-HAYYHOU KAPMUHbl MUpa:
DYHOAMEHMATLHBIX NOHAMULL, 3AKOHO8 U MeOPULl XUMUU, COBPEMEHHBIX NPEOCMABIEHUL
0 CMpOEeHUU 8eujecmaa Ha Pa3HblX YPOBHX — AMOMHOM, UOHHO-MOJIEKVIAPHOM,
HAOMOJLEKVIAPHOM, 0 MEPMOOUHAMUYECKUX U KUHEMUUECKUX 3AKOHOMEPHOCTISIX
NPOMEKAHUL XUMUYECKUX PeaKyull, 0 XUMULEeCKOM PABHOBECUU, PACBOPAX U
OUCNePCHbIX cucmemax, 00 0OWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA;
Gopmuposarue y 06y4aoumuxcs 0CO3HAHHO20 NOHUMAHUS 80CMPEOOBAHHOCMU
CUCMEMHBIX XUMUYECKUX 3HAHUL 015 00BACHEHUsL KII0YeblX uoell u npoouem
COBPEMEHHOU Xumull, 0711 00BACHEHUS. U NPOSHOZUPOBAHUSL ABNEHUL, UMEIOUUX
ecmecmeeHHO-HAYYHYI0 NPUPOOY; 2PAMOMHO20 peuleHUsl NPOOIeM, CEA3AHHBIX C XUuMmuell,
NPOCHO3UPOBAHUS, AHAUZA U OYEHKU C NOZUYULL IKO02UYECKOU Oe30nacHocmu
nocnedcmeauil ObIMosoll U NPOU3B0OCMBEEHHOU OesAMeNbHOCMU Yel08eKd, C8A3AHHOI C
XUMUYECKUM NPOU3BOOCMBOM, UCHOTIb30BAHUEM U NepepabomKoll geujecms, yeuyoieHue
npeocmasienuull 0 HAyyHblX Memooax
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NO3HAHUS, HEOOX0OUMbBIX O NPUOOPEemeHUsT YMEHUL OPUESHMUPOBAMbCSL 8 MUpe
gewecms U 00bACHEeHUsL XUMUYECKUX AGIeHUL, UMEIOWUX Mecmo 6 npupooe, 8
NPAKMUYECKOU 0esimeIbHOCMU U NOBCEOHEeBHOU JHCUSHU.

B niane peanuzayuu nepsoouepedHvix 60cnumamenbHuix U pa3euarouux
@YHKYULL YenoCmHOU cucmemvl cpedHe20 0ouje2o 00pazoeanuust NPU U3y4yeHuu
npeomema « Xumusy» Ha yenyOiEHHOM YPOGHE 0COOVIO AKM)YANbHOCHb
npuobpemarom maxkue yeau U 3a0ayu, Kax.

gocnumaHue YoercOEHHOCMuU 8 NO3HABAEMOCMU S8IEeHUL NPUPOObL, YEANCEHUs.
K npoyeccy meopuecmea 6 001acmu meopemuieckux u NPUKIAOHbIX UCCTIe008aAHULL 8
Xumuu, popmMuposarue Mupo8o33penUs, COOMEemMcmsyoule2o CO8PEMEeHHOMY YPOSHIO
PAa3eumusl HayKu, pazsumue MOMmueayuy K 00y4eHuro u no3HaHuio, Cnocobnocmeti K
CAMOKOHMPOTIO U CAMOBOCNUMAHUIO HA OCHOBE YCBOEHUS 00UeUeN08eUeCKUX
yeHHocmell, pazsumue nNo3HABAMeNbHbIX UHMePecos, UHMENIEKMYAIbHbIX U MEOPUECKUX
cnocobHocmetl 06yuarOWUxXcs, popmuposanue y HUX CO3HAMeNIbHO20 OMHOULEHUSL K
Camooopaz06anUI0 U HenPePLIGHOMY 0OPA308AHUIO KAK YCIOBUIO YCREWHOU
NPoghecCcUoOHaIbHOU U 00UeCMBEHHOU 0eIMETbHOCHU, OMBENCMBEHHO20 OMHOUWEHUS K
c80eMy 300P06bI0 U NOMPEOHOCIU 6 300POBOM 00PA3e HCUZHU, POPMUPOSAHUE YMEHUTL
U HABLIKOB PA3YMHO20 NPUPOOONONbI0BAHUSL, PA3GUMUE
9KOJI02UYECKOUL KYIbMmypbl, Npuobpemenue onvima ooujecmeeHHo-

NOe3HOU IKON02UYECKOU 0esimebHOCTNU.

[enu u 3a1a4n U3ydeHUS PEAMETA «XUMHUSI TTOTYIWIH MTOAPOOHYIO
METOJIMYECKYIO MHTEPIPETALHIO B pazaeine nporpammsl «lLitanupyemele
pe3ynbTaThl OCBOCHHS TIpEeIMETay, Oarogaps ueMy o0ecredeHo 4éTKoe
IIPEJACTABJIEHUE O TOM, KaKME€ 3HAHUS U YMEHUS UMEIOT IIPSIMOE OTHOLLIEHUE K

peanu3anu KOHKPETHOU LENH.

MECTO YYEBHOI'O ITIPEJIMETA «XUMUS» B YHEBHOM IIJIAHE

B cucreme cpeagnero obiero o0pazoBanus «XUMH», U3ydaemas Ha
0a30BOM ypOBHE, IPU3HAHA 00s3aTEILHBIM YUEOHBIM MPEIMETOM, BXOSAIINM B

cocTtaB npeaMeTHol obnacTu «EctecTBeHHbIe HayKny. OO0I1ee YICIo YacoB,
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PEKOMEHIOBaHHBIX I u3ydeHnus xumuu — 70 gacoB: B 10 kimacce — 35 gacos (1 yac
B Heneno), B 11 kimacce — 35 yacos (1 yac B Hezento).

VYueOHbIi mpeaMeT «XUMUs» YIIIyOJEHHOTO YPOBHS U3YUYEHHUSI BXOJUT B COCTaB
npeameTHou obnactu «EcrecTBeHHbIe HAyKuy. Ero n3ydeHue npeaycMoTpeHo B
KJIaccaxX €CTEeCTBEHHOHAYYHOr0 MpOoQuisi, HanpuMep XUMHUYECKHUX,
XUMHUKOOMOJOTMYECKUX U MEAUIMHCKUX. B 3THX Kaccax u3yyeHue JaHHOTO
npeiIMeTa MpeayCMOTPEHO B 00bEMe yueOHON HArpy3Ku HE MeHee 3 4 B HEZlelio.
O6111ee YnciIo 4YacoB, PEKOMEHOBAHHBIX JUIsI U3YyUEHHs] XUMUU Ha yIiyOIEHHOM
ypoBHe, — 210 vacoB: B 10 kitacce — 105 yvaca (3 yaca B Hegento), B 11 knacce —
105 yvaca (3 yaca B HeZlemIO).

[Tpu dhopmupoBanum 00pa3oBaTEIHLHON OpraHU3aNUEH MYJIBTHIPO(UITLHOTO
yueOHoro riana ais 10 u 11 kiaccoB ycraHaBnuBaeTcsl yueOHasi Harpy3Ka o
npeaMery «Xumus» 11 6a30BOro ypoBHs B oobeme 1 yac B Henento (35 4 B rox), a
JUI YT1yONEHHOTO YPOBHSI CIEAYIOIUM 00pa3oM: |1 yac B HEENO 3a CYeT
o0szatenbHOM yactu OOIT COO u 2 yaca 3a cyer yactu OOII COO Ha
JIOTIOJIHUTENbHBIE YueOHbIe npeaMeThl. Takum 00pa3zom, sl 00yJaromuxcs,
BBIOpABIIKX YIITYOJIEHHOE U3YyUEeHUE XUMUH, YueOHasi Harpy3Ka yCTaHaBIMBAETCS
takoke 3 yaca B Henento (105 9 B rof), 3TO MpaBOMEPHO, €CJIM MaKCHMaJIbHas
yueOHast Harpy3ka He MPEeBBIIIaeT MAKCUMAJIbHO JIOMYCTUMYIO YYEOHYIO HAarpy3Ky
B HEJEINIO.

B TemaTnueckoM IIaHUPOBAHUM YKa3aH pe3epB y4eOHOT0 BPEMEHH,
KOTOpPOE PEKOMEHIYEeTCS ISl peann3alry aBTOPCKUX MOJX00B T10

UCIIOJIb30BaHUIO Pa3HOO0pa3HbIX (POPM OpraHU3alMK Y4eOHOro mpoliecca.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O
HPEIMETA «XUMMUSD»

®I'OC ycranaBnuBaeT TpeOOBaHUA K pe3ybTaTaM OCBOCHHUS 00YyUarOMMUCS
IporpaMM CpeIHero 00IIIero 00pa3zoBaHusl (JINYHOCTHBIM, METAIIPEAMETHBIM U

npeaMeTHbIM). [lomyuenne xummuueckoro oopasoBanusi 6a3upyeTcs Ha OCHOBHBIX
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TUAAKTUYECKUX MPUHLIUINAX 00ydeHus: (HaydYHOCTH, CUCTEMHOCTH,
CHUCTEMATUYHOCTH, IOCTYITHOCTH, CBSI3U TEOPHUH C IPAKTUKOM, HATJISAHOCTH U JIp.),
Ha IPUMEHEHUH COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH C y4ETOM MEXaHU3MOB
JOCTIKEHUS BCEX TUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS OCHOBHOM 00pa30oBaTEIbHON
nporpaMmMbl. HaydyHo-MeTonM4eCKOM OCHOBOM AJisl pa3paOdOTKu IIaHUPYEMbIX
pe3yNbTaTOB OCBOEHUS MIPOrpaMM CPEIHEr0 00IIEro 00pa3oBaHus ABIIAECTCS

CHCTCMHO-I[@HTCJ]BHOCTHBII\/’I Imoaxond.

JIMUHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM ¢ CHCTEMHO-AESITEIHPHOCTHBIM TIOJIX0/IOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIpeIMeTa « XUMUS» Ha YPOBHE
cpemHero oomero o6pa3oBaHus BBIICICHBI CISAYIONTNE COCTABIISIOIINE:
OCO3HAaHHE 00YYAIOUTUMUCS POCCUNCKON IPaKIaHCKOW MICHTUYHOCTH —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO;

HaJINn4ue€ MOTHUBAIIHMH K O6y‘—IeHI/IIO;

1[eJICHAINIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKIECHUN TUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAJAUIIMA 0a30BOM HAYKH XHUMUMU;

TOTOBHOCTH M CIIOCOOHOCTH 00YYaroIuXCsl pyKOBOACTBOBATHCS B CBOCH
JEATeNIbHOCTU [IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, MPUCYITUMHU

HGHOCTHOf’I CHUCTCMC XUMHUYCCKOI'O O6pa3OBaHI/IH;

HaJIM4YUC IIPaBOCO3HAHUA AKOJIOTUYECKOM KYJIbTYPBI U CITOCOOHOCTH CTaBUTh (1041

H CTPOUTDH KU3HCHHBIC IVIAHBI.

JIMYHOCTHBIC PE3yJIbTaThbl OCBOCHHA IIPCAMCETA «XUMHUS» JOCTHUTAIOTCA B €AMHCTBC
y‘I66HOﬁ 1 BOCIIMTATEIbHOU ACATCIIBHOCTHU OpFaHI/IBaHHI/I B COOTBCTCTBHH C
T'YMaHUCTUYCCKUMHU, COOUOKYJIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH LICHHOCTAMU U
nacajiaMun pOCCHﬁCKOFO IrpaxaaHCKOro O6HICCTBa, IMPUHATBIMHA B O6HICCTBC HOpMaMH

" IIpaBUJIaMHM IIOBCACHMA, CHOCO6CTBYIOH_II/IMI/I nponeccaM CaMOIIO3HAaHMA,

CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTH 06yqa}0m1/1xc;1.
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JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS MPEAMETA «XUMUSD) OTPAKAIOT
c(hOpMHPOBAHHOCTH OMbITA MO3HABATENILHON U MPAKTUYECKOM 1E€SITETbHOCTH
oOy4Jarommxcs 1o peaau3alii NPUHATHIX B OOIIECTBE IEHHOCTEM, B TOM YHCIIE

B 4aCTH.

1. T'pakaaHCKOro BOCTIMTAHUA:

OCO3HaHMSI O0YYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABONOPAJIKY;
MPEACTABIECHUS O COLMAJIbHBIX HOpMaX U MPaBUIAX MEKINYHOCTHBIX OTHOUIEHUN B
KOJJIEKTUBE;
TOTOBHOCTH K COBMECTHOI TBOPYECKOM JAESATEIBHOCTU IPU CO3/IaHUH
y4eOHBIX MMPOEKTOB, PEUICHUU YU4E€OHBIX U MTO3HABATEIbHBIX 3a/a4,
BBITIOJTHEHUN XUMHUUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OHUMATh U IIPUHHUMATb MOTHBBI, HAMCPCHU:, JIOTHUKY U aPI'YMCHTBI

JPYTUX TPU aHAJIM3€ Pa3INYHbIX BUOB YU€OHOM e TEIbHOCTH;

2. TlaTpmoTH4ecKoro BOCIUTAHMS:

LIEHHOCTHOI'0 OTHOLIEHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUIO OT€YECTBEHHOU
XUMUH;

YBaKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO NPUMEHEHUS
XUMUH, OCO3HAHUS TOT'0, YTO JOCTHKECHUS HAYKH €CTh PE3Y/IbTaT JIUTEIbHBIX
HaOJI0ICHUH, KPOIOTIUBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSSHHOTO TPY/a
YYEHBIX U IIPAKTUKOB;

HHTEpECa U IMO3HABATCIbHBIX MOTHUBOB B ITOJIYUYCHHH W ITOCICAYIOIICM aHAJIN3C

I/IH(l)OpMaHI/II/I O IICPCAOBLIX JOCTHUIKCHHUAX COBpGMeHHOﬁ OTE€YECTBEHHOM XUMHU,

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIHTAHUSA: HPABCTBCHHOI'O CO3HAHMAI,
OTHYCCKOI'O ITOBCACHUA, CIIOCOOHOCTH OIICHUBATHb CUTYalluH, CBA3AaHHBIC C

XUMHWYCCKHMMU SABJIICHUAMU, U
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IMpUHUMATh OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACH Ha MOPAJIBHO-
HPaBCTBCHHBIC HOPMbI 1 ICHHOCTH,

T'OTOBHOCTH OLICHHUBATD CBOE IMOBCACHHC U ITIOCTYIIKU CBOUX TOBapI/IH_Ieﬁ C HOBI/II_[I/Iﬁ

HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHHC HOCJ'IGI[CTBI/II\/'I OTHUX IIOCTYIIKOB,

4. @opMHUPOBaHUS KYJbTYPbI 310POBbSI:

NOHUMAaHUS UEHHOCTEN 340pOBOro 1 0€30MacHOro 00pasa Ku3HH;
HE00XOIMMOCTH OTBETCTBEHHOT'O OTHOLIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOTIO/IEHUS TIpaBMII 0€30MMACHOT0 OOpaIeHus C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJAOBOM JAEATEIbHOCTH;

NOHUMAaHUS HEHHOCTH MPABUI MHAUBUIYATIBHOTO U KOJUIEKTUBHOIO O€3011aCHOr0
MOBEACHUS B CUTYALUSX, YTPOXKAIOIINX 310POBbIO U )KU3HU JIOEH;

OCO3HAHUS MOCJIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YHOTpEOICHUS

aJIKOT0JIsI, HAPKOTUKOB, KypEHUs);

5. TpyaoBoro BoCIUTAHUA:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON eI TENbHOCTH,
O0IIECTBEHHO MOJIE3HON, TBOPUYECKOM U APYTUX BHUIAX JEATEIbHOCTH;

YCTAaHOBKHU Ha aKTMBHOE YYaCTHE B PELICHUH MPAKTUUECKUX 3a7a4 COLUATbHON
HaIpPaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY U3yUYEHHUIO MPOPECCUil pa3IMuHOro pojia, B TOM YUCIIe
Ha OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUN 110 XUMMUH;

YBaXXEHUS K TPYLY, JIOIAM TPYy/la U PE3YJIbTaTaM TPYIOBOM JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHIMBHU1YaJIbHON TPAeKTOPUHN

obpaszoBaHusl, Oyayuiel Npodeccuu 1 pean3auy cOOCTBEHHBIX )KU3HEHHbBIX

IUTAHOB C Y4E€TOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHUU, UHTEPECOB U

noTpeOHOCTEH OOIIECTBA;

6. DKOJOrn4ecKoro BOCIIUTAHUSA:

21



HKOJIOTUYECKH 11EJIECO00PA3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY
CYILIECTBOBaHMSI )KU3HH Ha 3EMIIE;

MOHUMAaHHUS TTI00aJTFHOTO XapaKkTepa YKOJIOTUYECKUX POOJIeM, BIUSHUS
HKOHOMHMYECKHX ITPOIIECCOB HA COCTOSIHUE TPUPOIHON U COIMAIBLHOMN CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH UCIIOJIH30BAHUS JOCTHKEHUN XUMUHU JJIsI
pEelIeHHs] BOIIPOCOB PAIMOHAIBHOTO MPUPOAONOJIB30BAHHS;

AKTUBHOI'O HENPUATHUSA JICMCTBUM, TPUHOCAIINX BPEl OKPYKAIOIIEH TPUPOTHON
cpelne, yMEeHHsI POTHO3UPOBATH HEOIArONPHUSITHBIE SKOJTOTUIECKUE TTOCIIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUM U NPENOTBPAILATH UX;

HaJIM4YUS Pa3BUTOrO SKOJIOTMYECKOT0 MBIIIJIEHUS, SKOJIOTMYECKON KYJIbTYPBI, OIbITA
JESTENHHOCTH HKOJIOTUYECKOM HAMPaBIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMU

B [M03HABATEJIbHOM, KOMMYHUKATUBHOM U COIIMATILHOMN MPAKTUKE, CIIOCOOHOCTH

N YMCHHA aKTHUBHO IIPOTUBOCTOATH UACOJIOTUN XCMO¢)06I/II/I;

7. lleHHOCTH HAYYHOI' O NMO3HAHUS

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MMOHUMAaHMS CIIeU(PUKN XUMHUHU KaK HAyKH, OCO3HaHUS €€ posid B (HOPMUPOBAHUH
PalMOHATIBHOIO HAYYHOT'O MBILUICHUS, CO3JJaHUHU LIEJIOCTHOTO MPEICTABICHUS
00 OKpY>KalollleM MUPE KaK O €IUHCTBE MIPUPOJIbI U YEJIOBEKA, B O3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPAHEHHS TTPUPOTHOT'O
PaBHOBECHS;

yOeXIEHHOCTH B 0COO0OM 3HAYMMOCTH XUMHUH JIJISi COBPEMEHHOM [IUBUIIU3AIMU: B €&
I'YMaHUCTUYECKOW HAMPaBIEHHOCTH U BaXKHOM POJIM B CO3/IaHUK HOBOM Oa3bl
MaTepuaibHON KYJbTYpPhI, PEIIEHUH TTI00ABHBIX MTPOOJIEeM YCTOHIMBOI'O Pa3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, IHEPIE€TUUECKOM, MUILIEBON 1 SKOJIOTUYECKON
0€301acCHOCTH, B Pa3BUTHH MEIHUITMHBI, 00€CTICUCHUH YCIOBHM YCIICIIIHOTO TPpya U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIOT'0 YjieHa 00IIeCTBA; €CTECTBEHHO-

Hﬂy‘-IHOfI I'paMOTHOCTHU: IOHUMAaHWA CYIMHOCTH MCTOAOB ITO3HAHUW:, HCITOJIBb3YCMbIX
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B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTyYaeMble 3HAHUS IS
aHaju3a U OOBSICHEHUS SIBIICHUM OKPY>KAIOIIEro MUpPa M MPOUCXOSAIINX B HEM
W3MEHEHHI; YMECHUS JielaTh 000CHOBaHHBIC 3aKIFOUCHUS Ha OCHOBE HAYYHBIX
(haKTOB ¥ UMCIOIITUXCS JAHHBIX C IIEJIBIO TTOTYYCHHUS

AOCTOBCPHBIX BBIBO/IOB,

CITOCOOHOCTH CaMOCTOSTEILHO MCITOJIb30BaTh XUMHYCCKHE 3HAHUS I pCHICHUA
HpO6J'I€M B PCAJIbHBIX )KU3HCHHBIX CUTYalUAX,

HMHTEpECa K IIO3HAHUIO U HUCCIEeO0BAaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHUU 1O XUMHH B COOTBETCTBUU C KU3HECHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TPy/ia B pa3InYHbIX cepax npodeccuoHaIbHON

ACATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATbI

MeTranpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YUCOHOTO MpeaMeTa « X UMHs Ha
YPOBHE CPEIHEro 00IIero o0pa3oBaHus BKIIOYAIOT: 3HAUUMBbIE ISl (JOPMUPOBAHUS
MHUPOBO33PEHUST 00YJAIONTNXCSI MEXKIUCIUTUTMHAPHBIC (MEXKITPEIMETHBIC)
oOIIeHayYHbIE TIOHSTHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTUHBI MUpPA | CIIe-
MUKy METOIOB MMO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, SHEPT U, SIBJICHHUE, MPOIIECC, CHCTEMa, HaAYYHBIN (DAKT, MPUHIIHII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIEIOBaHNE, HAOII0ICHUE,
U3MEpeHre, SIKCIIEPUMEHT U JIp.); YHUBEPCATbHbIC YUeOHBIC JCHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATUBHEIC, PETYJIATUBHBIC), 00ECIICUHBAIOIIHEC
dbopmupoBanue GyHKIIMOHATHFHON TPAMOTHOCTH U COIIMAIEHON KOMITETEHITUN
00yyJaromuxcsi; CHoCOOHOCTh 00 YYarOIIUXCsl UCTIOIb30BaTh OCBOCHHBIE
MEXTUCITUTUTMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIbHBIE YIeOHbIC

JICVUCTBUA B IO3HABATEILHON U COLMAIBHOW MPAKTHKE.
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MeTaHpeﬂMCTHHe PE3YJIbTAThI OTPAKAIOT OBJIAACHUC YHUBCPCAJIbHBIMHA y‘le6HBIMI/I
IMIO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMHA U PCTYIIATHBHBIMHA I[eﬁCTBHHMH.

Oesnaoenue YHUBEPCAIbHBIMU ylleﬁﬂblMu NO3HABAMEJIbHLIMU OCUCHEUAMU.

1. Ba30BLIMH JIOTHYECKHUMHU NEHCTBUAMM:

CaMOCTOSTEIILHO (POPMYIIMPOBATH U aKTYAIHM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHBaTh;

ONPEICIATH IEH JCITEIbHOCTH, 3a/1aBasi HapaMeTPhl U KPUTEPUH UX JOCTHIKCHHS,
COOTHOCHUTH PE3yJbTATHI IEATETHLHOCTH C TIOCTABICHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOT'0 MBIIIJIEHUSI — BBIJCIATh
XapaKTepHbIE PU3HAKH MMOHATUN U YCTAHABJIMBATH UX B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIINE MTOHATHUS ISl OOBSICHEHUS OTACTBHBIX (DAKTOB M SIBJICHUIA;

BBEIOMPATH OCHOBAHUS Y KPUTEPHH JIJISl KJIacCU(DHUKAIIMN BEIECTB U
XUMHUYECKUX PEaKIInil;

yCTaHABJIMBATh MPUUUHHO-CJICICTBEHHBIE CBSI3U MEXKIY N3YyYaEeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHIECKUE PACCYKACHUS (MHIYKTHBHBIC, JETYKTUBHBIC, 110 AHAIOTHH),

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX,

(hOopMyIHpPOBATH BHIBOBI U 3AKITIOYCHUS;

NPUMEHSTH B MPOLIECCE MTO3HAHUS UCTIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIETH, TPEOOPa30OBLIBATH MOJICTLHBIC MTPEACTABICHUS —
XUMUYECKUI 3HaK (CUMBOJT) AJIeMeHTa, XuMudeckas (hopmyiia, ypaBHEHUE
XUMHUYECKON peaKIuy — TPH PEIICHUN Y4eOHBIX TT03HABATEIbHBIX U
MPAKTUIECKUX 3aJ1a4, PUMEHSATh Ha3BaHHBIE MOJICITbHBIC MPEACTABICHUS
JUTSL BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3Y9aeMbIX BEIIECTB U

XMMHWYECKHUX PEaKIUM;

2. bBa3oBbIMH HCCI€I0BATEIHCKHMH A€HCTBUAMM

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O TTO3HAHMS BEUIECTB U XUMUYECKUX PEAKIIUH;
dbopMyIHpOBaTh LENU 1 3aa9H HUCCIICIOBAHUSI, HCTIOJIb30BATh MIOCTABJICHHBIC U

CaMOCTOSITEIbHO C(OPMYIIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS
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Y OCHOBBI JJ1 (POPMUPOBAHMS TUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CY)KJICHUN; BJIAJETh HABBIKAMU CAMOCTOSITEILHOIO TUIAHUPOBAHUSA
Y MIPOBEJICHUS YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI
HAO0JII01aTh 32 XOJ0M IPOIIEcca, CAMOCTOSITEIbHO TPOTHO3UPOBATH €r0 PE3yIbTaT,
dbopmynupoBaTh 000OIIEHUS U BHIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YIHTATOB
UCCJIeIOBAaHUS, COCTaBISATH 00OCHOBAHHBIN OTUYET O MPOENaHHON padoTe;
PUOOPETATH OMBIT YYCHUYECKOM HCCIIEIOBATEIIBCKON M MPOEKTHOM S TEIIbHOCTH,

IMPOSABJIATH CIIOCOOHOCTHb M T'OTOBHOCTH K CaMOCTOATCIIbBHOMY ITOMCKY MCETOIA0B

pEeIICHUA MMPAKTUYCCKUX 3ada4d, IIPUMCHCHUIO PA3JIMYHBIX MCTOA0B IIO3HAHU

3. Padotoii ¢ uHopmanmeii: OpUEHTUPOBATHCS B PA3THUUHBIX HCTOYHUKAX
uHpopMauH (Hay4YHO-TIOMYJIsipHast IMTEpaTypa XUMHUYECKOTO COJEpKaHUs,
CIIpaBOYHBIE TocoOust, pecypchl IHTEepHETa), aHAIM3UPOBATh UHGOPMAIIHIO
Pa3IUYHBIX BUJOB U OPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATH €€
JOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD; (DOPMYIHPOBATH 3aIIPOCHI U IPUMEHSAThH
pa3nu4HbIE METOJIbI IIPU MTOUCKE U OTOOpE
uH(popMaIui, HeOOXOIUMOI /17151 BBINIOJIHEHUS Y4eOHbIX 3a7a4
OINPEENEHHOrO TUNA;
npuoOpeTaTb  OMbBIT UCIOJNB30BAHUS  MH()OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENBHO BEIOUPATh ONTUMANIbHYIO (OpMY IIpeacTaBiIeHUs HHPOpMaluu
(cxeMbl, rpad UKy, JUarpaMMsl, TaOJIUIbI, PUCYHKHU U T. I1.); UCIIOIb30BaTh HAYYHBbIH
A3bIK B KQUECTBE CPEJICTBA MPH padoTe ¢ XMMUYECKON MH(OpMaIen: IpuMeHsTh
MeXIpeaIMeTHbIE ((PU3nYecKrne U MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIBI,

dbopmyiibl, a00peBUATYpPHI, HOMEHKIJIATYPY;
HCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJITHOCTH.
Ognaodenue ynugepcanbHblMu KOMMYHUKAMUGHBIMU 0 CMGUAMU: 32]1aBATh

BOITPOCHI 10 CYIIECTBY 00CYKIaeMOH TeMBI B X0/ IHAJIOTa W/WIU JUCKYCCHH,
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BBICKA3bIBATh UieH, GOPMYITUPOBATH CBOU MPEIOKEHUSI OTHOCUTEIHHO BBITIOTHEHUS

MPEIJI0KEHHOW 3a]1a4H;

BBICTYNATh C MPE3EHTAlMeN pe3yIbTaTOB MO3HABATEIBHOM JIESITENIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMHU MPU
BBITIOJTHEHUN XUMUYECKOTO IKCIIEPUMEHTA, TIPAKTUIECKON pabOTHI 1O
MCCIIEIOBAHUIO CBOMCTB U3YYaeMbIX BEIIECTB, peaau3aliu yueOHOro NpoeKTa u
dhopMyIUpPOBaTh BBIBOJBI 110 PE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN MyTEM
COTJIACOBAHMS TIO3UIUHN B X0/1e 00CYKJICHUSI 1 0OMEHA MHEHUSIMU.

Osnadenue yHu8epcantbHbIMU peyiAmMUGHbIMU OCUCMGUAMU:

CaMOCTOSITEIBHO TUIAHUPOBATh U OCYILIECTBIATH CBOKO NTO3HABATEIbHYIO
JEeSATENbHOCTb, ONpenessis €€ el U 3aa4l, KOHTPOJUPOBaTh U IO Mepe
HEO0OXOJMMOCTU KOPPEKTUPOBATH MPEAJIaraeéMblii aITOPUTM JICHCTBUIMA
IIPY BBIMOJTHEHUHU Y4E€OHBIX U UCCIIEIOBATENbCKUX 3a]1a4, BRIOUPATh
Hanbonee 3((HEeKTUBHBIN CIOCO0 UX PEIICHUS C YIETOM MOTyUEHUS
HOBBIX 3HAHMM O BEUIECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYHICCTBJIATh CAMOKOHTPOJIb CBOCH JACATCIIBPHOCTH Ha OCHOBEC CaMOaHaJIn3a 1

CaMOOILCHKHM.

INPE/IMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrPAMMBI CPEAHET0 00IIero 00pa3oBaHus 1o
XHUMHH Ha 6a30BOM YPOBHE OpPUEHTHPOBAHBI HA OOECTICUeHUE TPEUMYIIECTBEHHO
0011e00pa3oBaTeIbHON U OOIIEKYIBTYPHOM MOATOTOBKM 00y4aromuxcs. OHH
BKIIIOUAIOT: crenuduueckue nist yaeOHoro npeamera « XuMus» HayqHbIe 3HAHUS,
YMEHHS U CTIOCOOBI JEHCTBUI IO OCBOSHHIO, HHTEPIIPETAIIMHN U PE0OPa30BAHHUIO
3HAHUH, BUJIBI IEATEIILHOCTH 10 MOJIYY€HUIO0 HOBOTO 3HAHUS U TIPUMEHEHUIO 3HAaHUHN
B Pa3JIMYHBIX YUYE€OHBIX U pPeaJbHbIX )KU3HEHHBIX CUTYAIIUSIX, CB3aHHBIX C XUMHUEH.

B nmporpamMe no xumuu npeIMeTHbIE Pe3yJIbTAThI IIPEACTABIIEHBI 110 TO1aM

U3yUCHUS KaK Ha 0A30BOM, TaK W Ha yeny01éHHOM YPOBHAX (BBIACICHO KYPCUBOM).
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B 10 ksacce npeaMeTHble pe3yJibTaThl 0CBOeHHs Kypca «Oprannyeckasi

XUMHUSD) OTPAXKAIOT:

1)

2)

3)

4)

chopmuposannocms npedcmagierull: 0 XUMUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIM XUMHUHU B TIO3HAHUH SIBIICHHUM
IPUPOJIBI, B (POPMHUPOBAHUY MBIIIICHUS W KYJIbTYPhI THUYHOCTH, €€
GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS

MPAKTUICCKUX 3a71a4 M SKOJIOTHIECKA 00OOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3JI0pPOBBIO U IPUPOJHOMN CpELE;

8lladeHue CUCTEMON XUMUYECKIX 3HAHUHM, KOTOpasi BKIIIOYAET:
OCHOBOITOJIAraIONINe TMTOHATHS (XUMHUECKHUI 3JIEMEHT, aTOM, JICKTPOHHAS
000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEHHOCTD,
XUMHYECKas CBS3b, CTPYKTYpHas popMyia (pa3BEpHyTast U COKpaIIEHHAS ), MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIN 00BEM, YIIIepOAHbIN CKeleT, () YHKIIMOHAIbHAS
rpynmna, pagukai, U30MepHsi, H30MEPbI, TOMOJIOTHYECKHH PSIJT, TOMOJIOTH,
YTIIEBOIOPOJIBI, KUCIIOPO/I- U @30TCOIEpKAINE COSTUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COSAUHEHUS ); TECOPUU U
3aKOHBI (TCOPUS CTPOCHHUS OpraHnYecKux BemlecTB A. M. byriepoBa, 3akoH
COXPAaHEHUS MACChI BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH;
MHPOBO33PEHUYCCKNEC 3HAHMSI, JISXKAIINEC B OCHOBE TOHUMAHUS IPUIMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTHIECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, IMOJYYECHUH U 0€30IMaCHOM HMCIIOIb30BAaHIH BAXKHEHUIIINX OPraHUYICCKUX
BEIIECTB B OBITY U MPAKTUYECKOM NEATETbHOCTH YETIOBEKa;
chopmuposanHocms yMeHull 8blA61AMsb XapaKTepHble IPU3HAKYU TIOHSATHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCNOIb306aMb COOTBETCTBYIOIINE MTOHSITHUS TIPH
OIMCAHWH COCTaBa, CTPOCHUS W MPEBPAIICHUN OPTaHNYECKUX COSAMHEHUN;
CchopMUposannocmv yMeHUull UCNOIb308aMb XUMUYECKYIO0 CHMBOJIUKY JIJISI
COCTaBJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAIIEHHOM)

dbopMyI OpraHNYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIIHIi;
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5)

6)

U320MABIUBAMb MOJICTTH MOJIEKYJI OPTaHMYCCKHUX BEIIECTB JIJIS WLTFOCTPAIUN
X XHMHUYECKOT0 M MPOCTPAHCTBEHHOTO CTPOCHUS;

chopMupo8anHoCcmov yMenull YyCmaHasiueams MPUHAIIICKHOCTh N3YICHHBIX
OpPTaHUYECKUX BEIIECTB IO UX COCTABY M CTPOSHUIO K ONPEACIEHHOMY
KJIacCy/Tpymie COeTMHEHUH (yrieBoI0POIbI, KHCIIOPO/I- U a30TCOJICPKAIIe
COCIMHEHUS, BRICOKOMOJICKYJISIPHBIC COSAMHEHHUS ); daéamb UM Ha3BaHUS 110
cuctemarnueckoit Homenkiarype (IUPAC), a Takxe nmpuBOIUTh TPUBUATILHBIC
Ha3BaHUS OTJICTbHBIX OPraHUYECKUX BEIECTB (ITUJICH, IIPOMMIICH, allcTHUIICH,
STWJICHTJINKOJb, TIUICpUH, (DeHOI, PopMaTbaeTy/, areTalbIer I,
MypaBbHHAS KHCJIOTA, YKCYCHAs KUCIIOTa, OJIEMHOBAS KUCIIOTA, CTeapHUHOBAS
KHCJIOTA, TJIF0K03a, GPYyKTO3a, Kpaxmall, eJUTH0103a, TIUIUH);
chopmuposanHocmo ymenuss onpeoensms BUAbI XAMUYECKOUN CBSI3H B
OpPTaHUYECKUX COCAMHEHUAX (OAUHAPHBIC U KPATHBIC), KOBALCHMHAS U

UOHHASL CB8A3b, O- U P-C853U, B0OOPOOHASL CBA3D);

CHOPMUPOBAHHOCMb YMEHUsL NOOMBEPHCOAMb HA KOHKPEMHbBIX NPUMEPAxX Xapakmep

7)

8)

3A8UCUMOCTNU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COCOUHEHUL OMm
KPAMHOCMU U MUNA KOBAJIEHMHOU C83U (0- U T-C8A3U), 83AUMHO20 GIUAHUS
amomo8 u 2pynn amomos 6 MoAeKyIax;

chopmMuposanHoCms yMeHUss NPUMeHsNMb TIOJIOKEHUS TEOPHUU CTPOCHUS
opraandeckux BemecTtB A. M. BytnepoBa st 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAaHECHHS MAaCChl BEIECTB;
chopmMuposarnHocms ymeHuil Xapakmepuszo8ams COCTaB, CTPOCHUE, (DU3UICCKUE
1 XMMHUYECKHE CBOMCTBA TUITUYHBIX MPEJICTAaBUTEIEH Pa3IMYHBIX KIACCOB
OpraHWYeCKHUX BEIISCTB (METaH, 3TaH, STHIICH, IPOIUIICH, alleTHJICH,
oyranuenl,3, metunOyranuen-1,3, 6€H3011, METaHOJI, STAHOJ, STUJICHTJIUKOJIb,
TJIALEPUH, GEHOJI, alleTalbJACTH I, MypaBbHHAS M YKCYCHAsI KUCJIOTHI, TJIFOK03a,
KpaxmaJl, [IeJUTF0JI03a, aMHHOYKCYCHAs! KHCIIOTA); ULIIOCIMPUPOBAND
TCHETHYECKYIO CBSI3b MEXKIY HUMHU YPAaBHCHHSIMU COOTBETCTBYIOIIHX

XUMHYECKUX PEAKIINI C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIL;
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chopmMupoeanHocmes yMeHuil Xxapakmepuzoeams cocmas, cmpoenue, guzuieckue u

9)

Xumuyeckue CeoUCmaea MunUYHbIX npeocmagumeell pa3iuyHblX K1accos
OpP2AHUYEeCKUX Beujecms. AIKAH08, YUKIOAIKAHO8, A/IKeHO8, ANKAOUEHO8, AJIKUHOS,
apomamuyeckux y2ne8000po008, CNUPMmMos, aib0e2ud0s, KemoHo8, KapOOHOBbIX
KUCTIOM, NPOCMBIX U CLONCHBIX IPUPOB, HCUPOB, HUMPOCOEOUHEHUI U AMUHOB,
AMUHOKUCTIOM, OENK08, Y2le80008 (MOHO-, OU- U NOAUCAXAPUOOB);
UTLTIOCMPUPOBAMb 2EHEMUYECKYIO C853b MeNCOY HUMU YPABHEHUIMU
COOMBEMCMBYIOUWUX XUMUUECKUX PEaAKYULl C UCHOIb308AHUEM CIPYKIMYPHBIX
popmyn;

CchOpMUPOBAHHOCMb YMEHUsL XapaKmepu3068ams NCTOUHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HEPTh, MPUPOJIHBIN T'a3, YTOJib), CIIOCOOBI UX NEPEPaAOOTKHU U

MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

10) chopmuposannocmo ymenutl nposoounms BEIMUCICHUS TI0 XUMHYECKUM

YPaBHCHUAM (MEICCI)I, O6’béMa, KOJIMYCCTBA UCXOJHOI'O BCUICCTBA W IIPOAYKTA
p€aKkunu 1Mo U3BECTHBIM MACCC, O6’BéMy, KOJIMYECTBY OAHOT'O U3 UCXOJHBIX

BEILECTB WM NPOJYKTOB PEAKIIUN);

11) chopmuposannocmo ymenuii 61adems CACTEMON 3HAHUN 00 OCHOBHBIX METOJ/IaxX

HAaYYHOI'O ITO3HaHUs, UCITIOJIb3YCMBIX B XUMHWH IIPU U3YYCHHUH BCIICCTB U
XUMMYECKUX SIBJICHUI (Ha6J'II-0I[eHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,
MOI[CJ'H/IPOBaHI/Ie), ucnojivbzoeantb CUCTCMHbBIC XUMHWYCCKUC 3HAHWA OJIA IPUHATHA
pCH_IeHI/Iﬁ B KOHKPCTHBIX )KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEHICCTBAMUA U

HUX IIPUMCHCHHUCM

C(j)OpMLlpOG’aHHOCWZb 61A0eHUsT CUCTNEMOLL 3HAHULL O eCmecni6eEHHOHRA)YYHbLX

Memooax NoO3HaAHUsi — HAON00EHUU, U3MEPEHUU, MOOIUPOBAHUL,

IKcnepumernme (peafleOM u MblC]ZeHHOM) U YMERUA NPUMEHAMb IMU 3HAHUA,

chopmMupoeanHocms ymenus NPUMEHAMb OCHOBHbIE ONepPayuu MblCIUMETbHOU

oessmelbHOCMU — AHAIU3 U CuHmes, CpaeHerue, 0606W€Hu€, cucmemamuzayuio,

8blse/leHUe I’lpu'{Z/lHHO'Cﬂe()CWl6€HHle ces3ell — 0Nl U3y4erHus ceolUcCme eeuecmes

U XumudecKkux peam;uii;
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12) cihopmuposannocme ymenuti cobniodams npasuia OAb30BAHUS XUMUYECKON
MOCY/ZI0H 1 TaOOpaTOPHBIM 000pY0BAaHUEM, a TAKXKE TIPABUIIa OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSAMH IO BBIMTOTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

13) cghopmuposanrocme ymenuii niaHuposame M 8bINOIHAMb XAMIUECKHN
AKCIIEPUMEHT (IIPEBpAICHIs] OPTaHMYECKHUX BEIECTB TP HATPEBAHUH,
MOJTYYCHUE STUIICHA U U3YYCHHE €r0 CBOMCTB, KAYECTBECHHBIC PEAKIIUN
OpPraHHUYECKUX BEIIECTB, JICHATYpalysl OCIIKOB MPH HAIPEBAHWUH, [IBETHBIC
peakiuu OEIKOB) B COOTBETCTBHH C MPABUIIAMHU TEXHUKU 0E€30MIACHOCTHU TIPH
oOpalleHHH ¢ BEIIeCTBAMH U JTA00paTOPHBIM 000PYI0BAHUEM, NPeOCas/Isamb
PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hOPME 3aITUCH YPaBHEHHIA
COOTBETCTBYIOIIMX PEAKIMIA U popmyiupo6amsb BEIBOIBI HA OCHOBE ITHX
pE3YJIbTATOB;

chOpMUPOBAHHOCMb YMEHUI: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYeCKUL IKCnepuMenm (noaydenue u usyyeHue c80UCme OpeaHuiecKux
gewecmas, KaueCmeeHHvle peakyuu y2ieeo00po008 Pa3IuiHbIX KIACCo8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX 6eUeCMB, DeuleHUe IKCNEePUMEHMATIbHBIX
3a0ay no pacno3sHA8AHUIO OP2AHUYECKUX Beuecms) ¢ coON00eHUueM npasu
Oe30nacHo20 obpaujeHus ¢ ewecmeamu U 1aoopamopHuimM 000py008aAHUEM,
dopmynuposamo yenv uccied0o8anus, npeocmasisims 8 pasiudHou hopme
pe3yIbmamyl IKCNEPUMEHMA, AHATUSUPOBAMb U OYEHUBANb UX 0OCTOBEPHOCHLb,

14) chopmuposanrnocms ymenuil Kpumuiecku AHAIUIUPOBANb XUMUIECKYIO
UH(OPMAIIUIO, TTOJTy4aeMyI0 U3 pa3HbIX ucTounukoB (CMU, UnTepHeT u np.);

CHOPMUPOBAHHOCMb YMEHUIL: OCYUWeCMBIAMb YeleHaNnpasieHHblll NOUCK XUMUYECKOU
ungopmayuu 68 pazIuiuHbIX UCMOYHUKAX (HAYYHAS U YUeOHO-HAYYHAS
aumepamypa, CMU, Humepuem u 0p.), Kpumuuecku aHaiuzuposams
Xumuyeckyro ungopmayuio, nepepadbamuiéams eé u UCnoIb3068amy 6

COOMBEemMCmMaUU ¢ NOCMABIIEHHOL Y4eOHOU 3a0ayell
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15) cihopmuposannocme ymenuti cobnooams npasuia SKOIOTHIECKH
1eJIECO00PA3HOT0 MOBEICHUS B OBITY U TPYAOBOM JEATEIHHOCTHU B LEIAX
COXPAHEHMs CBOETO 37J0POBbS U OKPYKAIOLIEH MPUPOTHOU CPEIIBI;
0C03HABaMb ONACHOCTH BO3/ICHCTBUSI HA KUBbIE OPraHU3MBbI ONPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB, MoHUMas cMbici nokazatens [IJIK (mpenenbHoit
JIOTTYCTUMOM KOHIIEHTPAIINH), NOSACHAMb HA TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS
Y TIPEOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBHS Ha OpTraHU3M YEJIOBEKa;

AHATUZUPOBAb YeNeCO0OPA3ZHOCMb NPUMEHEHUS. OP2aAHUYECKUX Geuecms 8
NPOMBIULTIEHHOCIU U 8 ObIMY C MOYKU 3PEHUsL COOMHOULEHUS] PUCK-NOJIb3A

16) 17151 00yJarOIIMXCS C OrPAHUICHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMCHHE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MMO3HAHUS BEIIECTB
U XUMHYECKUX SBIICHHIA,

17) nast caensix U CIAO0OBUASAIIMX OOYYAIONIUXCS: YMEHHUE HCIOIb30BaTh peabe(HO

TOYCUHYIO cucTteMy obo3HaueHui JI. bpaiins s 3anmucu XuMudeckux Gopmyi.

B 11 knacce npeaMeTHble pe3yabTaThl 0CBOEHUs Kypca «O0mas

1 HEOPraHU4YecKasi XUMHUS» OTPAKAIOT:

1) cpopmuposannocmo npedcmasienuii: 0 XAMAYSCKOW COCTABIISAIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHH B TIO3HAHUU SBICHHIA
pPUPOABI, B (POPMUPOBAHUH MBITTUICHHUS W KYJIbTYPHI IMYHOCTH, €€
(GYHKIIMOHATHHON TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUS
NPAaKTHYECKUX 3a7a4 U KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CPEIE;

2) 61adeHue CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPAast BKIIFOYACT:
OCHOBOIIOJIATAIONINE TTOHATHS (XUMUYECKHI SJI€MEHT, aTOM, U30ToIl, S-, P-,
dasiekTpOHHBICOPOUTATH ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM,
BaJICHTHOCTb, 3JICKTPOOTPHUIATETbHOCTD, CTETICHb OKUCICHHS, XUMHUECKAas

CBsI3b (KOBAJICHTHAS, MIOHHAS, METAJNINYECKAas, BOAOPOAHAs ), KPUCTAIIINYECKAS
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pPEMIETKA, TUMBI XUMUYECKUX PEAKIINHI, PACTBOP, AJEKTPOIUTHI, HEAJIEKTPOIUTHI,
AIEKTPOIIUTHYECKAS TUCCOLUALINS, OKUCIUTENL, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEaKIuu, XUMUYECKOE PABHOBECHE; TEOPUHU U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON TUCCOIMaINK, iepuoandeckuid 3akoH JI. 1. Menneneena,
3aKOH COXPAHEHHMSI MaCChl BELIECTB, 3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU
MIPU XUMUYECKUX PEAKIIUAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHNUSA, JICKAIIUE B OCHOBE TOHUMAHUS TPUUMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOIOTMUECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUH U 0€30ITaCHOM HMCIIOJIb30BAHUH BAKHEHIITUX HEOPTaHUIECKUX

BCIIICCTB B 6I>ITy n HpaKTquCKOﬁ ACATCIBbHOCTHU YCIIOBEKA,

Co6peMeHHble npedcmaeﬂeHuﬂ 0 Cmpoeruu eeujecnmea Ha amMoOMHOM,

3)

4)

5)

UOHHOMONEKYNIAAPHOM U HAOMOJIEKVIIAPHOM YPOBHSX, NPEOCMABNIeHUsl O MeXAHUIMAX
XUMUYECKUX PeaKyuli, mepmoOUHAMULECKUX U KUHEMUYECKUX 3aKOHOMEPHOCAX UX
NPOMeKanus, 0 XUMUYECKOM PABHOBECUU, PACMBOPAX U OUCNEPCHBIX CUCTNEMAX,
Gaxmonocuueckue cedeHusi 0 C8OUCMEAX, cocmase, NOJIYYeHUU U 6e30NaACHOM
UCNONIL308AHUU BANCHEUUIUX HEOP2AHUYECKUX eUeCE

B ObIMY U NPAKMUYECKOU 0esIMmelbHOCMU Yel08eKd, 0OUWUX HaAYYHbIX NPUHYUNAX
XUMUYECKO20 NPOU3B00CMEa;

chopmuposannocme ymenull 6viA6/15ms XapaKTEPHbIE IPU3HAKH MTOHSATHUH,
YCManasenueams uX B3aUMOCBS3b, UCHOIb3064Mb COOTBETCTBYIOIIHNE MOHITHUS
IIPY OIIUCAHWUH HEOPTaHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;
chopmMupo8aHHoOCmyb YMEHU UCNOIb306aMb XUMUUECKYI0 CUMBOJIMKY IS
cocTaBieHus GOpMYyJ BEIIECTB U YPaBHEHUN XUMUUYECKUX PEAKIINM;
cuctematuieckyro HomeHkIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS
OTJIETIbHBIX HEOPTraHMYECKUX BEIEeCTB (YrapHbIi ra3, yrieKucIibli ras,

aMMHaK, rainéHasi U3BeCThb, HeraléHas U3BeCTh, TUThEBAs COJIa, MUPUT U JIP.);
chopmuposannocms ymeHull onpeoensimes BaICHTHOCTb U CTENIEHb OKUCIICHHS
XUMHUYECKUX PJIEMEHTOB B COCIMHEHUSX PA3TMYHOTIO COCTABA; BUJ XUMHUECKOU

CBA3H (KOBaJ'IeHTHaH, HMOHHasdA, MCTAJIJINYCCKAa, BOI[OpOI[HaSI) B COCAMHCHUAX, THUII
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KPUCTALTMYECKON PEIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIIpHAas,
HMOHHAs, METALIMYECKAs ); XapaKTep Cpeabl B BOJHBIX PACTBOPAX
HEOPraHUYECKHUX COCIUHEHHUI;

chopmuposanHocms yMeHUs: 00BACHAMb 3A8UCUMOCTb CEOUCME 8euecme Om 8U0A
XUMUYECKOU C853U U MUNA KPUCATIUYECKOU PeulémKu, 0OMeHHbI U OOHOPHO-
AKYenmopHbulll MEXAHU3MbL 00PA308AHUS KOBALEHMHOU C8531L;

6) chopmuposannocme ymenuil ycmanasiueams NPUHAIICKHOCTD
HEOPTaHUIECKUX BEIIECTB M0 UX COCTABY K OMPEACIIEHHOMY KJIacCy/Tpymie
coeMHEHUM (TIPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCUJIBI,
OCHOBAHHUS, KUCJIOTHI, aM(pOTEPHBIE THIAPOKCHIBI, COJIH);

chopMuUpoBaHHOCMb YMEHUIL: KIACCUDUUUPOBAMb. HeOp2aHUYecKUue 8euecmed no ux
cocmasy, Xumuyeckue peakyuu no paziuyHviM NPUSHAKAM (YUCTY U COCNABY
peazupyrouux eewecmas, meniogomy d¢gexkmy peakyuu, UsMeHeHUu cnmenenell
OKUCTIeHUS DTIEMEHMO08, 0OPAMUMOCU, YUACMUI0 KAMalIu3amopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb OCHOBAHUSA U Kpumepuu 0Jisl K1acCugurayuu
U3yUaeMulx geuiecms U XUMUYECKUX peaxyuil,

7) copmuposannocmov ymenuil packpviéams CMBICI TIepHoOAYecKoro 3akona J[. U.
MeHieneeBa 1 JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

8) copmuposannocmvymenuil xapaxmepuzoéams IEKTPOHHOE CTPOCHHUE aTOMOB
XAMHUYECKUX JIEMEHTOB |—4 neprooB [leproanueckor CHCTEMBI XUMUYECKUX
anemeHToB /. V1. MeHneneea, HCIOB3YsI MOHATHUS «S-, P-, d-3JIEKTPOHHBIC
opOUTaTINY, «OHEPTETUYECKUE YPOBHIUY; 00bsCHAMb 3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMHUYECKUX IJIEMEHTOB U UX COCAWHEHUN MO NEPUOAAM U TPYIIIIAM
ITepnoguueckout cucteMbl XUMUYECKUX djieMeHTOB [l. 1. Menaeneesa;

«OCHOBHOE U 8030)HCOEHHOE dHEepeemudecKue COCMOAHUSL AMOMAy, 00bACHAMb
3AKOHOMEPHOCMU USMEHEHUsT CBOUCNE XUMUYECKUX DNeMEHMO8 U UX COeOUHEHUT

no nepuooam u ecpynnam Ilepuoouueckoii cucmemst /| U Menoeneesa, éanenmmole
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BO3MONCHOCTNU AMNOMOB INEMEHMOB HA OCHOBE CIMPOEHUS UX DJIeKMPOHHBIX
obonouex

9) cpopmuposannocms ymenuii xapakmepuzoeams (Onucvleamsy) 00IINE XUMHUUECKUE
CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3JIUYHBIX KIIACCOB; HOOMEEPIHCOAMb
CYIIIECTBOBAHNE IEHETUYECKOM CBSI3M MEXK/Iy HECOPTaHUUECKUMH BEIECTBAMU C
TIOMOIIIBIO YPaBHEHHI COOTBETCTBYIONIMX XUMUYCCKUX PEaKIIHi;

copMUpOBaAHHOCIb YMEHUsL PACKPHIEAMb CYUIHOCTD!
OKUCIUMENIbHOBOCCMAHOBUMENLHBIX PEAKYUL NOCPEOCEOM
cocmasieHus: JIeKMpOHHO20 DANAHCA dIMUX PeaKyull; peakyuti UOHHO20
0OMeHa nymém cocmaesieHust UxX NOJIHbIX U COKPAUJEHHBIX UOHHBIX
VpasHeHull, peakyull 2UOPOaU3A; PeaKyull KOMNIeKcooopasoeanus (Ha
npumepe 2uOPOKCOKOMNIEKCO8 YUHKA U ATIOMUHUSL),

10) chopmuposannocmo ymenus kiaccuguyuposams XAMHIECKUE PEAKIIAH T10
pa3TUYHBIM MTPU3HAKAM (YHUCTy B COCTABY PEearupyoIIuX BEIIECTB, TEIUIOBOMY
ety peaknuu, 3MEHEHUIO CTEIIEHEH OKUCIICHUS AJIEMEHTOB, 00pPaTUMOCTH
peaKkiu, y4acTHIO KaTaau3aTropa);

11) chopmuposannocmo ymenutl cocmasisimes ypaBHEHUS PEAKIMA Pa3IMUHbIX
THUIIOB; TIOJIHBIE ¥ COKPAIIEHHbBIC YPABHCHHSI pEeaKIMii HOHHOTO OOMCHA,
YUUTHIBAS YCIIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT IO KOHIIA;

12) chopmuposannocmo ymenutl nposooums peakiiuu, MOATBEPIKTAFOIINEC
KaueCTBEHHBIN COCTAB Pa3JIMUHBIX HEOPTaHUIECKHUX BEIIECTB; PACHO3HABAMD
OIBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
HEOPTaHUYECCKUX BEICCTB,;

13) chopmuposannocmo ymenuil packpviéams CynHOCTh
OKHCITUTEIIbHOBOCCTAHOBUTEIIBHBIX PEAKITUI TTOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKInii;

14) chopmuposannocms ymenuit 06vACHAMb 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pEaKInu OT pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMUYECKOTO PaBHOBECHS

B 3aBHCHMOCTH OT BHeIIHEro Bo3aeicTBus (npuuiun JlelllaTense);
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chopmupo8anHocms ymenus 00bACHAMb 3AKOHOMEPHOCIU NPOMEKAHUS XUMULECKUX
Peaxkyuil ¢ Y4émom ux sHepeemuieckux XapaKmepucmux, Xapakxmep usmeHenusl
CKOPOCMU XUMUYECKOU Peakyuu 8 3d8UCUMOCIU OM PA3TUYHBIX (PaKmopos, a
Maxice Xapakxmep cCMeujeHust XUMULecKko2o pasHo8ecust N0 GIUAHUEM GHEeULHUX
soz0eticmeuil (npunyun Jlelllamenve);

15) chopmuposannocmv ymenuil xapakmepuzo8ams XUMUYECKUE POIIECCHI,
JISKAIIe B OCHOBE MPOMBIIIJICHHOTO TTOyYEHHUSI CEPHOM KUCIIOTHI, aMMHaKa,

a Takxke cOPMUPOBAHHOCTH MPECTABIECHUN 00 OOIMINX HAYYHBIX MPUHIIUATIAX
1 DKOJIOTMYECKHUX MPoOIeMax XUMHIECKOTO MPOU3BOJICTBA;

CcOpMUPOBAHHOCIb YMEHUsL XAPAKMEPU308amb XUMUYecKue peakyuu, iexcaujue 8
0CHOBE NPOMBIULIIEHHO20 NOJLYYEHUSL CEPHOU KUCTOMbl, AMMUAKA, 00ujue HayyHble
NPUHYUNBL XUMUYECKUX NPOU3BOOCTNE, UeNeCcO0OPA3HOCMb NPUMEHEHUs.
HeOp2aHuyecKux 6eujecms 8 NPOMbLIUIEHHOCIU U 8 ObINY ¢ MOYKU 3PeHUs.
COOMHOULEHUS. PUCK-NOIb3A,

16) cihopmuposannocmo ymenutl nposoounms BHIYUCICHUS C UCIIOJIb30BAHHEM
TIOHATHUS «MacCOBas JI0JIsl BEIIECTBA B PaCTBOPE», O0BEMHBIX OTHOIIICHHUH ra30B
MIPY XUMHUYECKHUX PEAKIIMAX, MACChI BEIIECTBA Wi 00bEMa ra3oB 10
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00HEMY OTHOTO M3
YUYaCTBYIOIINX B PEAKIIMH BEIECTB, TEIIOBOTr0 AP eKTa peakIii Ha OCHOBE
3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB, MIPEBPAIICHUS U COXPAHCHUS YHEPTHH,

chopmMupo8aHHOCmy yMeHUss NPOBOOUMb PACUEMBL. C UCHOTb308AHUEM NOHAMUL
«Maccosas 00 Bewecmada 8 pacmeopey U «KMOAAPHASL KOHYEHMPAYUsLy, MACCol
gewecmea unu 06véma 2a3a no U38ECMHOMY KOJIUYECMEY Geuecmad, Macce Uil
00bEMY 00H020 U3 YHACMBYIOUWUX 8 PeAKYUU 8euyecma,; menioso2o 3gdexma
peaxkyuu; 3Hadenus 6000pOOH020 NOKA3Amens pacmeopos KUCIOMm U wenoyeli ¢
U38ECMHOU CMENeHbI0 OUCCOYUAYUU, MACCbL (00bEMA, Konuuecmea eeuecmaa)
npoOyKma peaxkyui, eciid 00HO U3 UCXOOHBIX Beujecms OaHO 8 8ude pacmeopa ¢

ONnpedenéHHoU Macco8ou 00eli pacmeopEéHHO20 8ewecmed Uil OaHo
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B U3ObIMKe (UMeem npumecu), 00U 8blX00A NPOOYVKMA PeaKyuu,
00BEMHBIX OMHOWEHUL 24308,

17) cchopmuposannocme ymenutl cobrooams npasuia MoJIb30BaHUS XUMHUECKON
MOCY/I0H 1 TaOOpaTOPHBIM 000PYA0BAaHUEM, a TAKKE MPABUIIA OOpaIEHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMH 10 BBITTOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

18) chopmuposannocmo ymenuil RAGHUPOBAMb U GbINOIHAMbG XUMUUECKUN
IKCIIEPUMEHT (pa3fio’KeHue MePOKCUAa BOAOPOIa B MPUCYTCTBUM KaTaanu3aTopa,
oIpeieJICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAITHHOTO
WHMKATOPA, BIUSIHUE PA3TUYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKIINH,
peaKlui HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKIIMU Ha cylbdar-, kapOoHaT- U
XJIOpU/I-aHUOHBI, HA KATHOH aMMOHWUST; PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/a4 10
TeMaM «Metaiei» U «HemeTamisl») B COOTBETCTBUY C MPABWIIAMA TEXHUKU
0€30MacHOCTH MPHU OOPAILIEHUH C BEIIECTBAMU U JTJA0OPATOPHBIM
000pyIOBaHUEM, NPedCmasisams PE3yIbTaThl XUMUYECKOT'0 SKCIIEPUMEHTA B
dbopmMe 3anmucu ypaBHEHHI COOTBETCTBYIOIINX PEAKIUI U hopmyauposams
BBIBOJIbI HA OCHOBE dTUX PE3YyJIbTATOB;

CchOPMUPOBAHHOCMb YMEHUI CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYeCKUll IKCnepumenm (npogeoenue peakyuti UOHHO020 0OMeHa,
nOOMEEPIHCOeHUE KAUeCBEHHO20 COCMABA HEOP2AHUYECKUX elecms;
onpeoenenue cpedbl pacmeopos euwecms ¢ NOMOUbIO UHOUKAMOPOS, U3YUeHUe
BNIUAHUSL PAZTIUYHBIX DAKMOPOB HA CKOPOCb XUMUYECKOU peaKyuu, peueHue
9KCnepUMEeHmanbhblx 3a0ay no memam «Memannwvi» u «Hememannor») c
cobnrooenuem npasun 6e30nacHo2o oopawjenusl ¢ 8eujecmsamu u
1abopamopuvimM 000py008aHUEM, HOPMYIUPOBAMD Yelb UCCTeO008AHUS,
npeocmasisime 8 pasiuyHou hopme pe3yibmamsl IKCnepumenma,
AHATU3UPOBAb U OYEHUBAMb UX OOCHOBEPHOCND,

19) cpopmuposannocms ymenuil Kpumuiecku aHAIUIUPOBANL XUMUICCKYFO

uH(pOpMaIIHIo, ToTydyaeMyto U3 pa3Hbix HcTOUYHUKOB (CMU, UnTepHer u ap.);
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20) cpopmuposannocmo ymenuii cobooams npasuia YKOIOTHIECKH
11e71€CO00Pa3HOTO MOBEICHUSI B OBITY U TPYOBOM NESITEILHOCTH B ENSIX
COXPaHEHHMs CBOET0 37I0POBbsI M OKPY>KAIOIIEH MPUPOTHON CPe/Ibl; OCO3HABATH
OIMaCHOCTh BO3/ICUCTBUS HA KUBBIC OPraHU3MBbI OTIPEICIEHHBIX BEIIECTB,
noHumas cmeici nokasarens [1IK(nmpenenbHol 1omycTUMON KOHUEHTPALHH ),
NosCHAMb Ha IPUMEpaXx CrocoObl YMEHBIICHHS U MPEJOTBPALLECHUS UX
BPEIHOTO BO3/ICHCTBUS HA OPraHU3M UYEIOBEKA;

chopmupo8anHocms yMeHull: cobo0ams npasuid noab308AHUSI XUMUYECKOU
nocyooll u 1a60pamopHsvim 060py00saHuem, 0oOpawenuss ¢ 8eulecmeami 8
COOMEEemMcmaUU ¢ UHCMPYKYUIMU NO 8bINOJIHEHUIO 1AO00PAMOPHBIX XUMUYECKUX
ONbIMOBG, IKON02UUECKU Yesleco0OPaA3H020 NogedeHUsl 8 Oblmy U MpPyo0o8ou
0esimenbHOCMU 8 YEJISX COXPAHEHUsL C80e20 300P08bS, OKPYIICAlowell NPUPOOHOU
cpeovl U 00CMUINICEHUSL €€ YCMOUYUB020 PA38UMUsL; 0CO3HABAMb ONACHOCHLb
MOKCUYECK020 0eUCMEUsl HA HCUBbLE OP2AHUIMbL ONPEOeNEHHbIX HeOP2AHUYECKUX
seujecms, nonumas cmoici noxasamens IJ[K (npedenvroti donycmumoii
KOHYenmpayuu), cpopmuposanHocms YMeHULL: OCYUjeCmesams
YeneHanpasiennslil NOUCK XUMUYECKOU UHPOpMayuu 8 pasiuiHbIX UCTOYHUKAX
(nayunas u yuebHo-nayunas aumepamypa, CMHU, Humepuem u Op ), Kpumuuecku
AHAIUZUPOBATNL XUMUYECKYIO UHGOpMaYuUIo, hepepadbamuiéams eé u
UCNONIL308AMb 8 COOMBEMCMBUU C NOCMABIIEHHOU Y4eOHOU 3a0auell

21) nist 00y4aroIIMXCs ¢ ONPAHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBbSI: YMCHHE
MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIECTB
U XUMHYECKUX SBJICHHIA,

22) st CIENbIX U CIa00BUISAIIMX 00YYaIOMIMXCS: YMEHHE HCIIOIb30BaTh PEIbeHO
TOYCUYHYIO CUCTeMY oO0o3HaueHuii JI. bpaitns mis 3anvcu xumMudeckux Gopmyi.
PesynpTaTel 00yueHust Ha 6a30BOM ypOBHE OPHUEHTUPOBAHBI Ha OOIIYIO
(YHKIIMOHATBHYIO TPAMOTHOCTb, TIOJTY4YEHUE KOMIICTCHTHOCTEH ISt

HOBCCI{HGBHOﬁ KHN3HU U O6IJ_IGI‘O pas3BUTHUA. PGSYJIBTaTBI O6y‘-IeHI/IH Ha
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yriyOJEHHOM YPOBHE OPUEHTHPOBAHBI HA MOTYyYEeHHUE KOMITIETEHTHOCTEH
JUTS. TIOCTICTY O e

npodeccuoHaIbHOM NeITeTFHOCTH KaK B paMKax JaHHON IPEeIMETHON 00J1acTH,

TaK U B CMEXHBIX C HEM 001aCTX.

COILEPKXAHUE YYEBHOI'O IPEJMETA «XUMMU»

10 KJIACC « OPTAHUYECKASI XUMMUSI» BA30BbIN
YPOBEHD Teopernyeckne 0OCHOBBI OPraHM4YeCKOi XUMHMHU

IIpenMer opraHM4ecKoN XUMUHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B
IIOJIYYEHHUH HOBBIX BEILIECTB U MAaTE€pUAJIOB. TeOpHsi CTPOCHMSI OPTaHUIECKUX
coequHeHnit A. M. ByriepoBa, e€ ocHOBHBIE IosIOKeHUs. CTPYKTYpHBbIE (OPMYJIBI
OpraHUYEeCKUX BewlecTB. ['omoinorus, nsomepus. XuMH4YECKas CBSA3b B
OpraHUYeCKUX COCAUHEHUAX — OJUHAPHBIEC U KPATHBIE CBA3U.

[TpencraBnenue o kinaccupuKauy opraHndeckux Beuiects. Homenkiatypa
OpPraHUYECKUX COEIUHEHHH (CUCTEMAaTUYECKas) U TPUBUAJIbHbIE HA3BAHUS
BAKHEUILNX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METO/IBI N3yYEHHUSI BEIIECTB U UX MPEBPAIICHUN:
O3HAaKOMJIEHUE C 00pa3laMyd OPraHUYECKUX BELIECTB U MaTEpHAIAMU Ha UX
OCHOBE; MOJETHPOBAHUE MOJIEKYJI OPraHUYECKHUX BEUIECTB; HAOIIOACHUE U
OIMCaHUe JEMOHCTPALIMOHHBIX OIBITOB 110 IIPEBPALLICHUIO OPraHUYECKUX BEILIECTB

IIpU HarpeBaHuu (IJIaBJIEHUE, OOYTJIUBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTAaB ¥ CTPOECHUE, TOMOJIOTHUECKUI psAl. MeTaH U 3TaH — MpOoCTenIne
NpEICTaBUTENN aJIKaHOB: (PU3MUECKHE U XMMUYECKHE CBOMCTBA (PEaKIMK 3aMEILlCHUS
Y TOPEHMS), HAXOXKJIEHHUE B IPUPOJIE, TIOJYUYEHHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKNHN PSAA. DTWIECH U NPOIUJIEH —

HpOCTGﬁIHPIG MpEaACTAaBUTCIIN AJIKCHOB! (1)I/I?>I/I‘{€CKI/IC 1 XMMHAYECKHE CBOMCTBA
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(peakuuy TUIPUPOBAHUS, TAIOI€HUPOBAHUS, THIpaTallui, OKHCICHUS
Y TIOJIMMEPU3ALIAN ), IOJIyYEHHE U IIPUMEHEHHUE.

Anxaauensl. byraguen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakuus nonuMmepusanun). [lonyyenue
CUHTETHYECKOr 0 KayuyyKa 1 pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS, TOMOJIOTUYECKUH psll. ALIeTUIIEH —
NPOCTEHIINI MPEACTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA (peakuu THAPUPOBAHMS, TaJJOT€HUPOBAHUS, THIpaTalliHy,
rOpEHUs), NOJYyYECHHUE U IPUMEHEHUE.

Apensbl. benszon: cocras, cTpoeHue, Gpu3nueckue 1 XUMUYECKUE CBOWCTBA
(peakiuu raJoreHMupoBaHusl U HUTPOBAHMUS ), IOJYYEHUE U IPUMEHEHHE.

Tonyon:cocTaB, CTpPOCHHE, d)I/ISI/I‘-IeCI(I/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I

TaJJIOIrCHUPOBAHUAN HI/ITDOBaHI/IH) INOJYYCHHUEC U IIPUMCHCHHUC. TOKCUYHOCTH ApCHOB.

I'eneTnyeckas CBSI3b MEXY YII€BOIOPOIaMHU, MPUHANICKAIIUMU K Pa3INYHbIM
KJ1accam.

[IpupoaHble HCTOYHUKHU YTaeBOAOPOI0B. [IpupoaHblii ra3 u NOMyTHBIE HEPTSIHBIE
ra3bl. Hed1h u e€ npoucxoxaenue. CrocoOwl nepepadoTku HedTH: MEPETOHKa,
KPEKHHT (TepMHUUYECKHM, KaTaTUTUIeCKuil), muponus. [IpoaykTsl nepepaboTku
He(TH, UX IPUMEHEHHE B POMBILIIIEHHOCTH U B ObITY. KaMeHHBI! yronb u
HOPOAYKTHI €T0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METO/IbI U3YUYECHHUSI BEIIECTB U MX IIPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3LaMu MIacTMAcC, KaydyKoB U pe3uHbl; Kosutekiun «Hedtb»
U «YT0JIb»; MOIETMPOBAHUE MOJIEKYJ YIIIEBOJOPOAOB U rajlOoreHONPOU3BOIHBIX;
IIPOBEJICHNE MTPAKTUYECKON pabOThI: MOTYyYEHUE ITUICHA U U3YYEHUE €r0 CBOMCTB.
PacuéTHble 3a1aun

BorunciieHns o ypaBHEHUIO XUMUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA UJIU MTPOIYKTa PEAKLIHUH 110 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIUH).
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Kuciaopoacoaep:xanue opranuyecKue CoeJUHeHU

[IpenenbHbIe OJTHOATOMHBIE COUPTHI. METaHOI U 3TaHOJ: CTPOEHUE, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKMU C aKTUBHBIMU METaJNIaMH, FaJI0r€HOBOIOPOAaMH,
ropeHue), npuMeHenrne. BogopoaHbie CBA3M MEXy MOJIEKYJIaMu CIUPTOB. JleficTBue
METaHOJIAa ¥ ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHble CHUPTHI. DTUJIEHIVIMKOIL U IJIMLEPUH: CTPOEHHE, (PU3NYECKHE U
XMMHYECKUE CBOMCTBA (B3aUMOJEICTBHE CO IIEIOYHBIMU METaJlJIaMHU, KaueCTBEHHAs
peaxkus Ha MHOTOaTOMHBIE CIIUPTHI). J[elicTBHE HAa OpraHU3M 4eJIoBeKa.

HpI/IMeHGHI/Ie rMOCpruHa U OTUJICHT JINKOJIA.

deHoI: CTpOCHUE MOJIEKYJIIbI, (PHU3NYEeCKe U XUMHUYECKHUE CBOMCTBA.
Toxcuunocts enona. [Ilpumenenne penona.

Anwpaerunbl 1 KeToHbl. DopMaIbACTHI, AllCTATBICTHI: CTPOCHUE, (PU3UUECKHEC
Y XUMHYECKHE CBOMCTBA (PEaKIMK OKMCIICHHUS] 1 BOCCTAHOBJICHUS, KaUE€CTBEHHBIE
pEaKIum), MoydeHrne U MpuMEHEHHE.

A1eTOH: cTpoeHue, HU3HYECKHE 1 XUMHUYECKHE CBOMCTBA (pEaKIuu

OKHCJICHUSA I/IBOCCTaHOBHeHI/IH), IIOJYYCHHEC U IPUMCHCHHUC.

OaHOOCHOBHBIE MTpeeIbHbIe KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHAs
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XUMHUECKUE CBOICTBA (CBOMCTBA, OOIIHME JIJIs
KJ1acca KUCJIOT, peakiys 3Tepu(puKaLum), nojiydeHue u npuMmenenue. CreapuHoBast U
OJIEMHOBAsI KMCJIOTHI KaK MPEICTaBUTENIH BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE IEHCTBHUE.

CrnoxHble 3upbI KaKk IPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX
adupos. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckas poinb
KUPOB.

VYrneBoabl: cocTaB, Kilaccu(uKalus yrieBoaoB (MOHO-, TU- U MOJIMCAXapUIbI).
['mroko3a — mpocTelinii MOHOCaXapH1: 0COOEHHOCTH CTPOEHUS MOJIEKYIIbI,

du3nueckre U XMMUYEeCKUe CBOMCTBA (B3aumoeicTBue ¢ ruapokcuaoM meau(1l),
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OKHCJIEHHE aMMHaYHbIM pacTBOpPOM okcuja cepedpa(l), BoccTraHoBIIeHUE,
OpOXKeHHeE TITIOKO3bI), HAXO0XKACHUE B IPUPOJIE, MPUMEHEHHE, OUOornYecKas pollb.
dorocunTe3. DpyKTO3a KAK U30MEP TIIFOKO3BI.

Caxap03a — OPCACTABUTCIIb AUCAXapUuI0B, THAPOJJIN3, HAXOXICHHUC B

Ipupoac MIIPUMCHCHHC.

Kpaxman u nenmtonos3a kak npupoaHbie monuMmepsl. CTpoeHue Kpaxmana
U 1EJUTI0103bl. DU3NUecKue 1 XUMUYECKUE CBOMCTBA KpaxMana (TUApPOIn3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

DKCNEpUMEHTAIIbHBIE METObI U3YUEHUS BEUIECTB U UX MIPEBPAILCHUN:
npoBeeHre, HAOI0ICHUE U OTIMCAHUE IEMOHCTPAILIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIE PEAKITMN OJJHOATOMHBIX CITUPTOB (OKUCIIEHUE 3TaHOJIa
okcuaoM Meau(1l)), MHOroaTOMHBIX CIUPTOB (B3aUMOAECHCTBUE TIULEPUHA C
ruapokcuaom meau(Il)), anpaeruaoB (OKMCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcugom meau(Il), B3ammoeicTBHE Kpaxmalia ¢ HOJIOM);
MIPOBEICHNE TPAKTUYECKOM pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3aaaun

Bolunciienns o ypaBHEHUIO XMMUYECKOM peakinu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOIO BEIIECTBA WJIN ITPOAYKTA PEAKLIUHN 110 U3BECTHBIM Macce,

00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIINN ).

A30Tc0z1ep>lcaume OpPraHmv4eCKMe COCAMHCHUSA

AMuHBI. MeTHUIaMuUH U aHWJINH: COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie n

XUMHUYECKHUECBOMCTBA (FODGHI/IG, B3aMMOJCHCTBHUE C BOJOM U KI’ICHOTaMI/I).

AMMHOKHCIIOTBI Kak aM(OTepHbIe OpraHnyeckue coenHeHus. duszndyeckue u
XUMHMYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha pUMepe TaulHa). buonornueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuael.

benku kak npupoAHbIE BEICOKOMOJIEKYIISIpHbIE coenHeHus. [lepBrunas,
BTOPHUYHAs U TPETHUYHASA CTPYKTypa O€IKOB. XMMUYECKUE CBOMCTBA OEJIKOB:

TUAPOJIN3, ACHATYpaluA, KAYCCTBCHHLIC pCAaKIINH HaA OCJIKH.
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SKCHepI/IMGHTaHBHBIC MCTOIbI N3YUCHHUA BCUICCTB U UX HpeBpameHHﬁ:
Ha6HIOI[eHI/Ie H OIMMCAaHNUC ACMOHCTPAIIMOHHBIX OIIBITOB: NCHATYpALlUs OeJIKOB

IIpHU HAarp€BaHuM, IBCTHHIC pCAKIITNH OCIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHNS

OCHOBHBI€ MMOHATHS XMMUHU BICOKOMOJIEKYJISIPHBIX COCIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3aIliU, CPEAHSIS
MoJieKyIsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BRICOKOMOJICKYJISIPHBIX
COEIMHEHU — MOJIUMEPHU3aLIUS U TTOJTUKOHIEHCAIIUS.

[InacTMaccel (HOJ'II/IBTI/IJ'IGH, ITOJHUITPONMMUIICH, ITIOJITMBUHMWIIXJTOPH,

nosictrpo ). HaTypalbHBIA ¥ CHHTETHYECKME KayayKH (OyTaeHOBBII,

XJIOPOIPEHOBLIA MU30OPEHOBLIN ). BoloKHA: HATYpaIbHbIE (XJIOOOK, IIIEPCTh, MIEIK),

HCKVCCTBCHHBIG(&HCT&THOC BOJIOKHO, BI/ICKOSa), CHUHTCTHYCCKHUC (K&HDOH )41 J'IchaH).

DKCNEepUMEHTAJIbHBIE METO/IbI U3YUYECHHUSI BEIIECTB U UX MPEBPAILICHUN:
O3HAKOMJIEHHUE C 00pa3liaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIacTMAacc, KayqyyKoB.

Me)l(l'lpeIlMeTHble CBA3H

Peanuzanus MexnpeIMEeTHBIX CBI3€H IPU M3yYEHUH OpraHndecKo Xxumuu B 10
KJIaCCe OCYIIECTBIISIETCA Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHITUU, SABJISIONIUXCA CUCTEMHBIMU JJISI OTJICJIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOI'O LIMKJIA.

OO0mire ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJIEHUE, HAYYHBINA (haKT, TUIOTE3A,
3aKOH, TEOPHsl, AaHATIU3, CUHTE3, KJIacCU(PHUKAINA, TEPUOTUIHOCTD, HAOTIOJCHHE,
U3MEPEHHE, IKCIEPUMEHT, MOACITUPOBAHUE.

®uznka: MaTepusi, IHEPTUsl, Macca, aToM, SJIEKTPOH, MOJIEKYJIa,
DHEPTEeTUIECKUN YPOBEHD, BEIIECTBO, TENIO, 00HEM, arperaTHOE COCTOSTHUE

BCIICCTBA, (1)I/ISI/II{€CKI/IC BCJIIMYMHBI U CIMHUIBI UX U3MCPCHH.
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buonorus: knerka, oprauusm, Ouocdepa, 0OMEH BEIIECTB B OpraHU3ME,
¢doTocuHTEe3, OMOTOTHYECKH aKTUBHBIE BellecTBa (OENKU, YIIeBOIbI,
KUPBI, GEPMEHTHI).

['eorpa¢usi: MuHepasnbl, FOPHbIE TIOPO/IbL, ITOJIE3HBIE UCKOTIAEMBIE,
TOILJIMBO, PECYPCHI.

TexHonorus: nuieBble NPOAYKTHI, OCHOBBI PALIMOHAIBHOTO IIUTAHUS, MOIOIIINE
CPEICTBA, JIEKAPCTBEHHbBIE M KOCMETUYECKUE NPenapaThl, MaTepUabl U3

HNCKYCCTBCHHBIX U CUHTCTHUYCCKNX BOJIOKOH.

10 KJIACC «OPTAHUYECKAS XUMUS» YTJTYBJIEHHBIN YPOBEHD

Teopernyeckre OCHOBBI OPraHUYeCKON XUMHHU

[Ipenmer u 3HaUeHHE OPraHUYECKOW XUMUH, IPEACTABIEHUE O MHOI000pa3uu

OPraHUYECKUX COCTUHECHUN.

DIEeKTPOHHOE CTPOCHHE aToMa yriiepoa: OCHOBHOE U BO30YKIEHHOE COCTOSHHSL.
BaneHTHbIE BO3MOXXHOCTH aTroMa yriiepoja. XMMHAYECKasl CBSI3b B OPraHUYECKUX
coelMHEeHUsX. TUmnbl ruOpUIU3aIi aTOMHBIX opOuTanei yriepoaa. MexaHu3mbl
00pa3oBaHus KOBAJEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). Turbl
NepeKpbIBaHUS aTOMHBIX OpOUTaliel; 6- U T-cBsi3u. OquHapHasi, 1BOMHAs U
TpoliHas cBs3b. CIocoObl pa3phiBa CBSA3EH B MOJIEKYIaX OPraHUYECKUX BEIIECTB.
[TonsiTe 0 cBOOOTHOM panuKaiie, HyKiIeopuie u daeKTpodue.

Teopust cTpoeHus opraHnyeckux coeauHeHud A. M. bytiepoBa U COBpeMEHHbIE
NPEJCTABICHUS O CTPYKTYpPE MOJEKYJ. 3HaUYeHHE TEOPUU CTPOEHUS] OPraHUYECKUX
coequHeHu. Monekynsipable U CTPYKTypHble (opmyinbl. CTpyKTypHBIE (HOPMYIIBI
PAa3IMYHBIX BUJIOB: pa3BEPHYTAasl, COKpAICHHAs, CKEJIETHA.

N3omepus. Bunsl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexTpoHHbIe 3 (YEKTH B MOJIEKYIaX OPraHUYECKUX COSTMHEHUM

(MHIIYKTUBHBINA U ME30MEPHBIH 3P EKThI).
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[IpencraBienue o knaccuukanuu opraHuyeckux BemecTs. [Tonarue o
¢yHk1oHaNbHOU Tpymme. 'omomnorus. I'omonorudeckue psabl.
Cucremarnueckast HOMeHKIarypa oprannueckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIE Ha3BAHUS OTAEIBHBIX IPEACTaBUTENEH.

Oco0eHHOCTH U Ki1accuUKAIS OPTaHUYECKUX PEaKIIHil.
OKHCIIUTENbHOBOCCTAHOBUTENbHBIE PEAKIIUU B OPraHUYECKON XUMHUH.

OKCHepUMEHTAIbHBIE METO/Ibl U3YUYE€HHMSI BEIIECTB U UX MPEBPaICHUI:
O3HAKOMJIEHHE C 00pa3llaMyi OpraHMYECKUX BEIECTB U MaTepualaMM Ha UX
OCHOBE; OIIBITHI 10 MPEBPALEHUI0 OPTAHUYECKUX BEIECTB IIPU HATPEBAHUH
(mnaBneHue, oOyraMBaHUE U TOPEHUE); KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJ
OpraHUYECKHUX BEILECTB.

Yriaesoaopoasl

Anxkanbl. ['oMoornaeckuii psj ankaHoB, o01as opmysa, HOMEHKJIATypa
Y MU30MEpHUsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT AJIKAHOB,

SpsrudpuaM3aIMs aTOMHBIX opOuTanei yriepoja, 6-CBsi3b. KoHpopMepsl.

dusnueckre CBOMCTBA AJIKAHOB.
XUMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aAMEILIEHUS, N30MEPU3ALINH,
JNETUAPUPOBAHUS, IUKINU3ALUU, TUPOJIN3a, KPEKUHTA, TOPECHUS.

[IpencraBienre oMexXaHU3Me PEAKIIUU PATUKAILHOI'O 3aMEIECHUS.

Haxoxnenue B mpupose. CriocoObI MOTydeHUs ¥ MPUMEHEHHUE aIKaHOB.

[uknoankansl. O6mas ¢popMya, HOMEHKIaTypa u nzomepus. OCOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPOIaH, UKIO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTAaH, UKIIOTeKCaH) IUKI0aTKkaHoB. CIIOCOOBI MONYYEHUS! U IPUMEHEHHE

MUKJIOAJIKAHOB.

Aunkenbl. ["'oMoiorudeckuii psii ankeHoB, o01asi popmysa, HOMEHKIATYpa.
DNEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYJT AJIKEHOB,
Sp2rubpuau3aiys aTOMHBIX opOuTanei yrieposaa, 6- U n-cBsi3u. CTpyKTypHas U

reoMeTpuyeckas (1McTpaHc-) nzoMepusi. Pu3nyeckre CBOWCTBA aAJIKEHOB.
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XHUMHYECKHE CBOMCTBA: PCAKINH IIPUCOCINHCHUS, 3aMCIICHUA B O-TIOJIOKCHHUC

IIPY IBOMHOM CBSI3H, OJIMMEPU3ALIUU U OKHCIIeHus. [IpencraBnenue o

MCXaHM3MECPCAKIINHN BHCKTDO(,JDI/IJ'IBHOFO IPUCOCANHCHMUA. HpaBI/IJ'IO

MapkoBHuKOBa. KauecTBeHHBIE peaKkIUK HA IBOMHYIO CBSI3b.

Cnoco0Obl MONTy4eHUs ¥ MPUMEHEHUE aJTKEHOB.

Anxanuensl. Knaccudukanus aikaaneHoB (CONpskEHHbIE, U30JIMPOBAHHBIE,

KyMyJIupoBaHHbIe). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS M XUMUYECKHUX

CBOWCTB COIPSIKEHHBIX TUEHOB, 1,2- u 1,4npucoenunenue. [lomumepuzamnus
conpsiKEHHBIX TUeHOB. CrOcOObI MOTYyUYCHHS U IPUMEHEHHE aJIKaIUCHOB.

Anxunbl. 'oMmonoruueckuil psj aakuHoB, o0mias ¢popmysia, HOMEHKIIATypa U
U30MepHsl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AJIKUHOB,
Sprudpun3alys aTOMHbIX opOuTanent yriepoaa. @uznueckrue CBOMCTBA aIKMHOB.

XUMHYECKHUE CBOMCTBA: PEAKLIMY TPUCOCTUHEHNS, TUMEPU3ALINU U
TPUMEPU3ALMHU, OKUCICHUS. KUCIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIUX KOHLIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIE pEaKIMK HA TPOWHYIO CBS3b.

Crioco0n1 IMOJIYUYCHHA 1 IPUMCHCHNC aJIKUHOB.

Apomarnueckue yriieBoJoposl (apeHsl). ['oMmooruueckuil psii apeHoB, oouas
(dopMyiia, HOMEHKJIATypa U U30MepHsl. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE

CTPOCHHME MOJICKYJIBI OeH301a. [IpaBriio apoMaTHYHOCTH, TPUMEPDI

apoMaTUYecKuxcoeqnHeHnH. Pu3nuecKue CBOMCTBA apeHOB.

XUMHUYECKHE CBOMCTBA OCH30J1a M €TI0 TOMOJIOTOB: pC€aKuu 3aMCIICHHU B
OCH30JILHOM KOJIbIIC U YIJIICBOAOPOAHOM pPadHKaJIC, PCAKINU ITPUCOCIUHCHMA,

OKHCJICHUE TOMOJIOroB OeH307a. [IpeacTaBieHne 0 MexaHH3Me

peakiuiiiekTpoguiabHoro 3amenieHusd. [IpencrapieHue 00 OpUEHTUPYIOIIEM

JENCTBUY 3aMECTUTENIEH B OCH30JbHOM KOJIBIIE HAa MMPUMEPE AJIKMIIbHBIX PaIUKAIIOB,
KapOOKCUIIbHOW, TUIPOKCUIBHOW, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XMMHYECKUX CBOMCTB cTUpoia. [lonumepusanus ctupoa.

CniocoObl oNy4eHUs U MPUMEHEHHUE apOMATHYECKUX YTIIEBOAOPO/IOB.
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[Tpuponnsiii ras. IlonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ npoucxoxeHue.
KameHHbIH yronib ¥ MPOAYKTHI €ro MepepadoTKu.

Cnoco6s1 nepepadoTku HeTH: MEPETrOHKA, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuit), pudopmunr, muponus. [Ipoaykrsl nepepaboTku HedTH,
UX MPUMEHEHUE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckast CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

DJEKTPOHHOE CTPOCHHE TaAJIOTEHITPON3BOIHBIX YTIIEBOIOPOIOB. Peakiym

3aMEILEHUs TaJIOr€Ha Ha TUAPOKCOTPYIIY, HUTPOTrPYIIY,

NUAHOTp Yy, aMUHOI'PVIIITY. I[CﬁCTBHG Ha raJJorcHipoun3BOJHbIC BOJAHOTO U

CIIUPTOBOIO PacTBOpa WENOUYU. B3anmoaelicTBre qurajioreHaIKaHOB C MarHueM

N TMHKOM. [IoHsTHE OMETAIIOOPTraHMYECKHUX coeAnHEeHMsIX. Mcnonb30oBaHue

raJlOT€HIPOU3BOAHBIX YIJIEBOJOPOOB B OBITY, TEXHUKE U IIPU CUHTE3€E
OpPraHUYECKUX BEILECTB.

DKCIepUMEHTANIbHBIE METO/Ibl M3yUEHHsI BEIIECTB U UX MPEBPALICHU:: U3yueHUe
(¢u3nIECKUX CBOMCTB YTIIEBOAOPOOB (PACTBOPUMOCTS), KAYECTBEHHBIX PEAKITHIA
yTJI€BOJOPOIOB PA3IUYHBIX KJIacCOB (0OecIBeUrBaHNE OPOMHON WIIM HOHOM BOJBI,
pacTBopa mepMaHTaHaTa Kajwus, B3aUMOJICHCTBHUE alleTUIeHa ¢ aMMHUAYHBIM
pactBopom okcujia cepedpa(l)); kauecTBeHHOE 0OHAPYKEHHUE yriiepo/ia U BOJOPoia
B OPraHUYECKUX BEIIECTBAX; MOIYYCHHUE ATHIICHA U U3yYEHHE €r0 CBOICTB;
o3HakomJieHHue ¢ KoyutekIusamMu «HedTe» u «Yronby, ¢ oOpa3iiamu 1miacTMacc,
Kay4yKOB M PE3UHBI; MOJCIIMPOBAHNE MOJIEKYJT YTIIEBOJAOPOAOB U
TaJIOTeHIIPON3BOIHBIX YTIIEBOAOPOIOB.

Kucjiopoacoaep:kamue opranndeckue coeImHeHHs

[IpenenpHBIe OJHOATOMHBIC CIUPTHI. CTpOCHHE MOJIEKYIT (Ha MpUMEpe MEeTaHoJa !
sTaHona). 'omonoruueckuii psa, oduas popmyna, U30MepUs, HOMEHKIIATypa U
knaccudukanus. Gusnueckrue CBOMCTBA MpeAeIbHbIX OJHOATOMHBIX CIIUPTOB.
Bopopoaubie cBs31 MEXIy MOJIEKYJIaMH CIIUPTOB.

XHUMHYECKHE CBOMCTBA: p€aKiuu 3aMCIICHUA, ACTUAPATAlIUMA, OKHUCJIICHMA,

BBaHMOHCﬁCTBHG C OPraHN4cCKMMHU U HCOPTraHNYCCKNMU KHUCJIOTaMU. IIpeacraBiaeHue
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0 MEXAaHM3ME pEaKLUn HVKJ'ICOdJI/IJII)HOFO 3aMCIICHMA. KauecTBeHHas peaKIuA

Ha OJIHOATOMHBIE CIUPTHI. JleiiCTBHE 3TaHOIa U METaHOJIa HA OpPTaHU3M
yenoBeka.CrocoObl MOMyYeHHs] U1 TPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocthie 3gupsl, HOMEHKIaTypa U uzomepusi. OCoOOEHHOCTH PU3NYECKUX
U XUMHYECKUX CBOWCTB.

MHOroaroMHbl€ CIUPTHI — STUICHTIIUKOIb U TIULEepUuH. OU3NUECKUE U
XUMUYECKHE CBOMCTBA: PEAKIIMK 3aMEIIEHUs, B3aUMOJIEUCTBUE C OPraHUUYECKUMHU
Y HEOPTaHMYECKUMU KUCIOTaMH, KAYeCTBEHHAs! PEaKiis Ha MHOI'0aTOMHBIE
crupthl. JleiicTBue Ha opranu3M denoBeka. CrocoObl MOMyYeHUsT U IPUMEHEHUE
MHOT'0OATOMHBIX CITUPTOB.

®enoin. CTpoeHue MOJIEKYJIIbl, B3aMMHOE BIUSHUE TUIPOKCOTPYIIIBI U
O0eH3onbpHOrOo siapa. Pusznueckue cBoiicTBa peHosa. OCOOEHHOCTH XUMUYECKUX
cBoiicTB enona. KauecrBennsie peakunu Ha ¢peHon. TokcnaHOCTh (eHomna.
Crioco6s1 onmyueHus u npuMmenenue dpexona. dexnondopmManbaeruinas cMoa.

KapOoHubHbIe COETMHEHNUS — AJIbJIETH/IBl U KETOHBI. DIIEKTPOHHOE
CTpOCHHUE KapOOHUIBHOM IpyIIibl. ['OMonOornuecKkue psasl allbIETUI0B U
KETOHOB, 0011ast popMyIia, U30MepUsi 1 HOMEHKIIaTypa. Pu3nueckue cBocTBa
aJbJICTUIOB U KETOHOB.

XUMHUYECKHE CBOIMCTBA aJIbJIETUOB U KETOHOB: PEAKLIUH MPUCOCTUHEHUSI.

[IpeacTaBieHUE O MEXaHU3ME PEAKIIUM HVKJIGO(bI/IJ'IBHOFO IIPUCOCANHCHUA.

OkwclieHre anbAeruioB, KAYeCTBEHHbIE peakInu Ha anbaeruabl. Criocoosbl
MOJIYYEHUS U MPUMEHEHUE AIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE MpEEIbHbIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. Ousnyeckue
CBOMCTBA OJIHOOCHOBHBIX MPE/IETbHBIX KapOOHOBBIX KUCIOT. BogopoaHbie cBA3U
MEXKy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XHUMHYECKHE CBOMCTBA: KUCJIOTHBIC CBOﬁCTBa, peaKmuAa C-)TepI/I(i)I/IKaHI/II/I, pC€aKInuun

C Y4aCTHUCM YIUVICBOJOPOAHOI'O paarKaja.
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Oco0eHHOCTH CBOMCTB MypaBbHUHOM KUCIOTHI.
[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CIIOKHBIX

3(1)I/Ian, AHTHAPpUAAX. TAJIOTCHAHT AP IaX, aMHMaX, HUTPHUJIaX.

MHoroo6pa3ue KapOOHOBBIX KHCJIOT. OCOOEHHOCTH CBOMCTB HEIPEASTbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KUCIIOT,

FI/I)IpOKCI/IKap6OHOBBIX KHCJIIOT. Hpe)ICTaBI/ITeJII/I BBICIIHNX Kap6OHOBLIX KHCJIOT.

CTEapHHOBAsI, MAJIBMUTUHOBASA, OJICMHOBAs, JIUHOJIEBAS, JINHOJIECHOBASIKUCIOTBHL.
CnocoObl TOTy4eHUs U IPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnosxuble 3¢upsl. ['oMonoruueckuit psij, oomas Gopmyia, u3oMepusi u
HOMEHKJIaTypa. Ou3nueckne 1 XUMHUYECKUE CBOUCTBA: THAPOJIN3 B KUCIIOU
Y LIEJIOYHOM Cpene.

XKupsl. Crpoenue, puanyeckre U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJIOHN U 1enoyHol cpene. OCOOEHHOCTH CBOWCTB XKHUPOB, COAECPKAIINX
OCTaTKHU HENPEIEIbHBIX KUPHBIX KUCIOT. JKHUpel B pupoIe.

MpL14 Kak cojii BBICHIMX KapOOHOBBIX KHUCIIOT, X Momolee aericteue. [lonsarrueo

cuHTeThnYecKnX Morommx cpeacreax (CMCO).

OO6m1ast XxapakTepUCTUKA YTIIEBOOB.
Kinaccudukanus yrieBoaoB (MOHO-, IU- U TTOJIUCAXAPU/IBI).

Momnocaxapuibl: TJ1H0K03a, (PPYyKTO3a, rajlakTo3a, pudo3a, Ae30K-cupudo3a.

Pu3nUEeCKre CBOMCTBA U HAXOXKIECHHUE B IPUPOJIE.

dotocuHTe3. OnTUyecKas HN30MCpPHA. KOJ’IB‘I&TO-HGHH&H TaYTOMCpHA HA

IPUMEPEMOIECKYJIBI TJIHOKO3bI, IPOEKIMU Xeyopca, ., B -aHOMCPBI I'NTFOKO3HEIL.

XUMHYECKHUE CBOMCTBA IIIOKO3bI: PEAKIIUU C YY4aCTUEM CIIUPTOBBIX U
aJbJETUIHON TPy, CHUPTOBOE U MOJIOYHOKHKCTOE OpoxeHue. [Ipumenenue
[JIFOKO3BI, €€ 3HAYEHNE B )KU3HEAEATEIIbHOCTH OpraHu3Ma.

Jucaxapunasl: caxapo3a, MajabT03a U JakTo3a. BoccranasinuBaromue u
HEBOCCTaHaBIMBarOIMeaAucaxapuasl. ['uaponus nucaxapuaosB. Haxoxnenue

B [IPUPOJIE U IPUMEHEHUE.
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[Tonucaxapuabl: Kpaxmai, IIIMKOTEH U HET0103a. CTpOEHHE MaKpOMOJIEKYJ
KpaxMalia, IJIMKOTeHa U 1eJUTI0103bl. dU3nyecKkue CBOMCTBA KpaxMaia U LEJUTHOJI03bI.
XUMHUYECKHE CBOMCTBA Kpaxmaia: THIPOJIN3, KAaUeCTBEHHAs PEAKIIUs C HOJOM.
XHUMHUYECKHE CBOMCTBA LEJTIOI03bI: THIPOIU3, MOJIy4eHUE 3(PUPOB LETTHOI03bI.
[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METO/Ibl U3yUCHHUSI BEIIECTB U MX MPEBPAILCHUIN:
PacTBOPUMOCTD PA3JIMUHBIX COIUPTOB B BOJIE, B3AaUMOEHUCTBHUE 3TAHOJIA C HATPUEM,
OKMCJIEHHE 3TUJIOBOI'O CIIUPTA B aJIbJAETU HA PACKAJIEHHOW MEIHOU ITPOBOJIOKE;
OKHCIIEHHE STUJIOBOT'0 CIUPTA IUXPOMATOM KaJlnsl (BO3MOYXKHO UCIIOIb30BAHUE
BUJIEOMATEPUAJIOB); KAUECTBEHHBIC PEAKIIMU HA alIbJIETUBI (C TUIPOKCUIOM
muammuHcepeodpa(l) u ruapoxcunom meau(1l)); peakmus raunepuHa ¢ TUAPOKCUIOM
meau(1l); xumuueckue cBOCTBa pacTBOpa YKCYCHOW KHCIIOThI; B3aUMOJECICTBUE
pacTtBopa riroko3bl ¢ Tuapokcuaom menu(Il); B3anMopaeiicTBue kpaxmaia ¢ HOA0M;
pelIeHrEe SKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMaM «CTUPThI U PEHOIIBIY.
«KapOonoBsie KucinoThbl. CI0KHBIE dPUPBI».

A3oTcoep:kaniue OpraHnyecKue coenHeHus

AMUHBI — OpraHUYecKue Mpou3BoIHbIe aMMHaka. Kimaccudukanuysi aMuHOB:
anuQaTUIecKue U apOMaTUIECKUE; IEPBUYHBIC, BTOPUYHBIC U TPETUYHBIE.
Crpoenue Monekyi1, o0mas (popmyina, n3oMepusi, HOMEHKJIATypa U PU3NYECKHe
CBOMCTBA. XMMHUYECKOE CBOMCTBA aan(aTHUECKUX aMUHOB: OCHOBHbIE CBOMCTBA,
ATKWIMPOBAHKE, B3AUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KucioTou. Conu
TKWJIAMMOHUS.

AHWIWH — TPEACTAaBUTEIb AMUHOB apOMAaTHUECKOT0 psAsa. CTpOCHHE aHWIIMHA.
B3auMHoe BiusiHUE TPy aTOMOB B MOJIeKyJie aHuinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWINHA. KauecTBEHHBIE peaKIIMi Ha aHWJIHH.

CniocoObl moNy4yeHus U MpUMEHEHre anudaTuyeckux aMmuHoB. [lonyuenue

AHWJINHA 13 HI/ITpO6€H30JIa.
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AMMHOKHCIOTHI. HOMGHI(JIaTypa 1 U30MCPHL. OT,Z[CJ'IBHLIG MMpcacCTaBUTCIN

0.AMHUHOKHCJIOT: TJIMIHH, aJITaHUH, heHWIATaHUH, CEPUH, [NIYTaMHUHOBAsI

KHCJIOTA,JIM3UH, IINCTCHH. Onruueckas HN30MCPHUA aMHUHOKHCIIOT. D-u L-

AMHUHOKUCJIOTHI. PU3HMYEeCcKUe CBOUCTBA aMUHOKHUCIIOT. XUMHUUYECKAE CBOUCTBA

AMUHOKHUCJIOT KaK aM()OTEpHBIX OPTaHUYECKUX COCAUHEHUH, peaKus
HOJIMKOH/IEHCAllu1, 00pa30BaHue NENTUIHON CBsI3U. buonoruueckoe
3Ha4YE€HNE aMUHOKHCIIOT. CHHTE3 U THAPOIJIA3 NENTHIOB.

benku kak npupoansie nonuMmepsl. [lepBudnas, BTOpu4Has U TpeTUYHAs
CTpYKTypa O0enkoB. XMMHUYECKHE CBOMCTBA OENKOB: TUAPOIU3, JeHATypalus,
KayeCTBEHHbIE PEaKIIMU Ha OEJIKU.

ITonsitue 06 A30TCOoACPKKAIMNUX T'CTCPOLHUKIIMYCCKUX

COeI[I/IHeHI/IHX.HI/IDI/IMI/II[I/IHOBBIC U IIYPHUHOBBIC OCHOBAHUA. HVKJIGI/IHOBBIG KHCJIOTHI.

COCTaB,.CTPOCHUEC U OuoJiormyecKas POJIb.

DKCNIEPUMEHTAIBHBIE METO/IbI U3YUEHHUSI BEIIECTB U UX MPEBPALICHUI:
pacTBopeHue OEIKOB B BOJIE; AeHATypaIis OSIKOB IPU HarpEeBaHUH; IIBETHBIC
peakiuu Ha OEJIKU; pEelIeHUEe SKCIIEPUMEHTANIbHBIX 33/1a4 110 TeEMaM
«A3oTcozepxaliue opraHuueckrue coeuHeHus» u «Pacno3naBanue
OPTaHUYECKUX COCITMHECHUI.

BbicokoMoJIeKYJISIPHBbIE COeIMHEHUS

OCHOBHBIC MMOHITHUS XUMUHU BBICOKOMOJICKYJISIPHBIX CO€I[I/IH6HI/II\/)II MOHOMCED,
MMOJIUMCEP, CTPYKTYPHOC 3BCHO, CTCIICHDL IMOJIMMCPU3allU, CPCIHAA
MOJICKYJIAPpHAad Macca. OcHOBHBIC MCTOAbI CHHTC3a BICOKOMOJICKYJIAPHBIX

COEMHEHUN — TMOJIUMEpPU3aLIMs U OJUKOHAeH cauus. [IpencraBienue o

CTEPEOPErYISIPHOCTUN HAAMOJICKYJISIPHON CTPYKTYPE MOJMMEPOB, 3aBUCUMOCTD

CBOMCTB IOJIMMEPOB OT UXMOJICKYJIAPHOI'O 1 HAAMOJICKYIAPHOI'O CTPOCHHUA.

[Tonumepubie maTepuansl. [lnacTtMaccehl (MOMUATUIIEH, TTOTUITPOIIHIIEH,
HOJIUBUHWIXJIOPUL, TOTUCTUPOI, TOTUMETUIIMETAKPUIIAT, OJIUKapOOHATHI,

nojaudTUIEHTepedTanar). Y Tuiausanus u nepepadoTka miacTHKa.
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DacToMephl: HATypaJIbHBIN KaydyK, CHHTETUYECKHE KayUYyKU
(OyTaMeHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUIMKOHBI. Pe3nHa.
Bonokna: HaTypanbHbI€ (XJIONOK, MIEPCTh, MENTK), UCKYCCTBEHHbIE

(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

IToauMepsl crIEMaJILHOIO Ha3HAYCHMS (TGd)J'IOH, KEBJap,

SJICKTPOIIPOBOAAIIMNCIIONNMEPDI, 6Hopa3naraeMHe ITOJIMMEDHI ).

SKCHepI/IMeHTaHBHBIC MCTO/JIbl U3YUCHUS BCIICCTB U UX npeBpameHHﬁ:
O3HAaKOMIJICHHUC C 06pa3uaMH IMPpUPOIHBIX U HCKYCCTBCHHBIX BOJIOKOH,
IJ1aCTMacC, KaydyKoOB; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC
«Pacro3HaBaHue MmiacTMacc ¥ BOJIOKOH.

PacuéTrHble 3a1aum

Haxoxnenue MonekysipHOi popMyJsIbl OpraHMYeCKOro COeJUHEHHSI 10 MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOJISIINX B €r0 COCTaB; HAXOXKIACHUE MOJICKYIISIPHON (OPMYJIBI
OpPraHUYEeCKOro COeMHEHUS 110 Macce (00bEMY) TPOYKTOB CrOpaHus; Mo
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLIUH U/ UM UCXOTHBIX
BEIIECCTB; YCTAHOBIIEHUE CTPYKTYPHOH (POPMYIIBI OPraHUIECKOI0 BEIIECTBA Ha
OCHOBE €r0 XUMUYECKUX CBOMCTB WJIM CIIOCOOOB MOyUEHUS; OTPEACIICHNE 0N
BBIX0J1a IPOAYKTA PEAKIIUU OT TEOPETHUECKU BO3MOXKHOTO.

Me)l(l'lpeIlMeTHble CBA3H

Peanuzanmst MEXIPEAMETHBIX CBSI3EH IPH H3YUYCHUH OPTaHUYECKONH XHUMUH B
10 kmacce oCyIIECTBISIETCS Yepe3 UCTIOIb30BaHNE KaK O0IIUX
€CTECTBEHHOHAYYHBIX MTOHATUH, TaK U IOHITHH, MPUHATHIX B OTJACIBHBIX
IpeIMETax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTecCTBEHHO-HAYYHbBIC IIOHATHS . SBIICHUE, HAYYHBINA (PaKT,

TUIIOTE3a, TEOPUS, 3aKOH, aHAIU3, CUHTE3, KJlacCU(puKaIusi, HaOI0/IeHHE,

HN3MCPCHUC, SKCIICPUMCHT, MOJICIIb, MOICIIMPOBAHUC.
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@duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
IHEPTreTUYECKUN YPOBEHD, BEIIECTBO, TENIO, 00HEM, arperaTHOE COCTOSTHUE
BEIECTBA, GU3UUECKUE BEIUUYNHBI, €IUHUIIBI U3MEPEHUSI, CKOPOCTbh, IHEPTHUS, Macca.

buonorus: kierka, opranusm, sKocucTeMa, ouocdepa, MeTadoIu3M,
HACJIeJICTBEHHOCTh, aBTOTPOQHBIIN 1 reTepoTpodHBIN TUIT TUTaHUS, OpOKEHUE,
dboTocuHTe3, AbIXaHUE, OCTKU, YTIAEBOAB, )KUPbI, HYKJIEHHOBBIE KUCJIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIe UCKOIIAEMBbIE, TOIIMBO.

TexHomorus: IMUIICBLIC ITPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O ITUTAHHA,

MOKOIKUEC CpCACTBA, MAaTCPpUAJIbI U3 HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC «OBIIASI U HEOPTAHUYECKAS XUMUSI» BA3OBBIN
YPOBEHD Teopernyeckne 0CHOBbI XUMHH

XuUMHUYECKH 351eMeHT. AToM. SIapo aToma, U30TONbL. DIIEKTPOHHAsE 000I0UKA.
DHepreTUYecKre ypoBHH, IOAYPOBHU. ATOMHBIC OpOUTaiy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacrpeieieHHsI JIEKTPOHOB MO OpOUTAISIM B aTOMAaxX
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPHUTYypaITis aTOMOB.

[Tepnonnueckuit 3akoH u llepuognueckas cucrema xumuaeckux 3yemeHTos /1. WM.
MenneneeBa. CBsi3b NEpUOUUECKOrO 3aK0Ha U [lepuognyueckoit cucTeMbl
XUMHUYECKUX 3i1eMeHTOB 1. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3AaKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX IJIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB O IPYIIIAM U MEPHUOJIAM.
3HaueHuE NEPUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenue BeniecTBa. XMMUYECKas CBSI3b. BUAbl XUMHUECKOU CBS3U
(KOBaJIEHTHAsI HEMOJISIPHAS W MOJISIpHAs, MOHHAs, METAJIIM4YecKasi). MexaHu3Mbl
00pa30BaHUs KOBAJICHTHOM XMMHUYECKOM CBsi3U (OOMEHHBIN U JJOHOPHO-
akienTopHbiit). BogopoHas cBsizb. BaneHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.

Crenenp okuciieHuda. MOHBI: KATUOHBI 1 AaHUOHHEI.
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BemecTBa MONEKYISIPHOrO U HEMOJIEKYJISIPHOIO CTPOEHUs. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIIbI KPUCTATUIMYECKUX PEIIETOK.
3aBHCHMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTAIUINYECKON PEIIETKY.

ITonsiTne 0 qucnepcHbIX cucteMax. VICTUHHBIE U KOJUTOMIHBIE PACTBOPHI.

MaccoBas 101151 BEIIeCTBa B pacTBOPE.

Knaccudukanus Heoprannueckux coenruHennii. Homenknarypa
HEOPraHMYECKUX BEIIECTB. | 'eHeTHUeCKas CBsI3b HEOPTraHUUECKUX BEILIECTB,
NPUHAIEKAIIMX K PAa3INYHBIM KJIACCAM.

Xumnyeckas peakuus. Knaccupukanus XUMHUECKUX PEaKIii B
HEOPraHMYECKON U OPraHNYECKON XUMHUU. 3aKOH COXPAaHEHUSI MACChI BELIECTB;
3aKOH COXPAaHEHMS U IIPEBPALLECHUS SJHEPTUN IIPU XUMUUYECKUX PEAKLIHSAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3Nu4HbIX (pakTopoB. OOpaTumbIe
peakunu. XuMu4yeckoe paBHoBecrue. MakTopsbl, BIUSIONINE HA COCTOSHUE
XuMHu4deckoro pasHosecus. [Ipunnun Jlelllarense.

OnexTponuruyeckas auccoruanysi. CuibHbIE U c1a0ble 3JEKTPOIUTHI.
Cpena BOOHBIX pacTBOPOB BEIIECTB: KUCAsA, HEUTPaIbHAas, IEI0YHAS.

[IoHsATHE OBOJOPOAHOM MOKA3ATEIIC (DH) pacTBOpPA. PeaKIII/II/I MOHHOro oOMeHa.

FI/II[DOJ'II/ISHGODFaHI/ILIeCKHX H OPIraHM4YCCKHMX BCIICCTB.

OKuCINTEIIFHO-BOCCTAHOBUTEIIHLHBIC pCaKIuu. IToasiTHE 00

DJICKTPOJIM3EPACILIIABOB M PACTBOPOB coJjicH. [[puMeHeHrEe AIIEKTPOJIM3a.

DKCNEPUMEHTAIBHBIE METO/IbI N3YUEHHUSI BEIIECTB U UX MPEBPALLICHUM:
neMoHcTpanus Tabnun «Ilepuoguyeckasi cucteMa XuMuueckux annemeHTon J1.1.
MeHneneeBay; u3ydeHue MOAENICH KPUCTATUTMIECKUX PEIIETOK; HAOIIOICHUE U
OTHMCAaHKE JIEMOHCTPAIIMOHHBIX U TAOOPATOPHBIX OMBITOB (Pa3I0KEeHUE MTEPOKCUAA
BOJIOPOJIa B IPUCYTCTBUM KATAIU3AaTOPA, ONPEIEIICHUE CPEIIbl PACTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCATIBLHOTO MHANKATOPA, PEAKIIMM HOHHOTO OOMEHA); TPOBE/ICHHE
MPAKTUIECKOMN paboThl «BiausHue pa3audHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON

peaKuum».
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PacuérHble 3agaun

Pacu€rel 110 ypaBHEHUSIM XUMHUYECKUX PEAKLUNA, B TOM YUCIIE TEPMOXUMHUYECKHE

paCLIéTBI, paC‘-IéTBI C UCITIOJIB30BAHUEM ITOHATHUA «MAaCCOBAaA A0JA BCILICCTBA)).

Heopranuueckass xuMus

Hewmerannel. [1lonoxenue HemeraiuioB B [leproanueckon cUCTeME XUMAYECKUX
sanemeHToB [[.. MenneneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB. DU3NUECKHE
CBOMCTBA HEMETAJIJIOB. AJUIOTPOTIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJia, CEPhI,
dbocdopa u yriaeposa).

XUMUYECKUE CBOMCTBA BaXKHEHUIITUX HEMETAIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaeposia U KpeMHUS) U UX COCTUHEHUMN (OKCUJIOB, KUCIIOPOICOIEPIKAIIUX
KHUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

HpI/IMGHeHI/Ie Ba)XKHEHUIIIMX HEMETAIIOB U UX COQﬂHHeHHﬁ.

Meramuisl. [Tomoxenune meraiuioB B [lepronueckoi CUCTEME XMMHUYECKHUX
anemenToB [I. 1. MenneneeBa. OCOOCHHOCTH CTPOSHUS JICKTPOHHBIX 000JI0UEK
aToMoB MeTajuioB. O01Me ¢puzndeckre cBoicTBa MeTaiioB. CrulaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUHN PSAI HANIPSKEHUM METAJUIOB.

XUMHYECKHUE CBOMCTBA BaXKHEUIIIMX METAIIJIOB (HATPUM, KM, KAJIbIUMH,
MarHui, aJlOMUHUHN, IUHK, XPOM, KEJI€30, MEb) U UX COCTUHCHUM.

OO6mme crocoObI oydeHust MeTaioB. Meramnyprus. Kopposus

MeTaiioB.Croco0bl 3aUThI OT Koppo3uu. [IpruMeHeHrne MeTauioB B ObITY U

TCXHHKC.

3KCHepI/IMeHTaHI>HBIe MCTO/JIbI U3YYCHUS BCIICCTB N UX npeBpameHHﬁ:
HN3Y4YCHHC KOJUICKIINHN «Metanibl u CIIJIaBbI», O6p33HOB HCMCTAJJIOB; PCIICHHUC
OKCIICPUMCHTAJIbHBIX 3a1a4; Ha6J'HOI[eHHe " OIINCAHUC JCMOHCTPALIMOHHBIX U
Ha60paTOpHI>IX OIIBITOB (BBaHMOHGﬁCTBHG TuApOKCHIa AJIFOMHUHHA C paCTBOpaMHU

KHCJIOT U LHCJ'IO‘-IGFI, Ka4CCTBCHHBIC PCAKIIMHN HAa KaTHOHBI MGTEU'IJIOB).
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PacuérHble 3agaun

Pacuérer Mmacchl BemecTBa Wi 00bEMa Ta30B 10 H3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WK 00BbEMY OTHOTO U3 YYaCTBYIOIIUX B PEAKIINN BEIIECTB;
pacuéthl Macchl (00BEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3
BEIICCTB UMEET IIPUMECH.

XUMHUA 4 KU3Hb

Ponp xumuu B 00ecrieueHnu 3K0JI0rnYeCKOM, SHEPreTUYECKOM U MUIIIEBOI
0€30MacHOCTH, Pa3BUTUU MEIULIMHBL. [IoHSITHE O HAYYHBIX METO/IAaX
MO3HAHMS BEIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenust 06 OOIMX HAYYHBIX MPUHIIMITAX TPOMBIIIUIEHHOTO MOTYYEHUS
BAKHEHIIIUX BEIIECTB.

YenoBek B MHpeE BEIIECTB U MAaTEPUAJIOB: BAXKHEHUIIINE CTPOUTENIbHBIE MaTEPHUATIBL,
KOHCTPYKIIMOHHBIE MaTepUabl, KPaCKH, CTEKJI0, KepaMHKa, MaTepHalIbl IS
AJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIE YI0OPEHUS.

XuUMUA U 3I0pPOBbE YEIIOBEKA: ITPABUIIA UCIIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB; MpaBuiia 0€30MacHOT0 UCIOIb30BaHUs MPENapaToB OLITOBON XUMUU
B [IOBCEIHEBHOM KU3HH.

MexnpeaMeTHbie CBA3U

Peanu3zammst MeXmpeMeTHBIX CBSI3EH IPU U3yUYECHUU 001Ie 1
HEOpPraHWYeCKOW XMMUU B 11 Kiacce oCcyliecTBIsETCS YEPE3 UCTIOIB30BAHUE KAK
00IIMX €CTECTBEHHOHAYYHBIX OHITHH, TaK U MOHATUM, SBIISIOMINXCS
CHCTEMHBIMU JJISI OTAENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpHUsi, aHAIN3, CUHTE3, KJIacCU(UKAIUs, IEPUOAUIHOCTh, HAOJIIOICHUE,
HKCIEPUMEHT, MOJECIIMPOBAHUE, U3MEPEHHE, SIBJICHUE.

dusuka: MaTepus, YHEPTHUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH,

H30TOII, PaINOAKTUBHOCTDL, MOJICKYIJIA, 3H€pFGTquCKHﬁ YPOBCHB, BEICCTBO, TCIIO,
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00BEM, arperaTHOE COCTOSIHHAE BEIECTBA, (PU3NUECKHE BEIUYMHBI U €IUHHUIIBI
UX U3MEPEHHS, CKOPOCTb.

buomnorus: kierka, opraHusM, dKocucTeMa, ornocdepa, Makpo- u
MHUKPO?JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadusi: MUHEpasIbl, TOPHBIC TIOPO/IBI, MOJIE3HBIC HCKOMAEMBIE,
TOILJIMBO, PECYPCHI.

TexHOMOrus: XUMUYECKas MIPOMBIIIICHHOCTD, METa/UTYPrHsl, IIPOU3BOACTBO
CTPOMUTEILHBIX MAaTCPUAIIOB, CEIbCKOXO03SIMCTBEHHOE IPOM3BOCTBO, ITUIIEBas
HPOMBILUICHHOCTD, (papMalieBTHUYECKas POMBIIICHHOCTD, IPOU3BOJCTBO
KOCMETHUYECKHX MPENapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,

QJICKTPOHHAA IPOMBIIIIICHHOCTb, HAHOTCXHOJIOT'HH.

11 KUITACC «OBIIAA U HEOPTAHUYECKASA XUMMUA»
YIJYBJIEHHBIMYPOBEHD Teopernueckne 0CHOBbI XHMHH

AtoMm. CocTaB aTOMHBIX gaep. XUMHYECKUM dJIEMEHT. M30TOMmEI.

KODHVCKVHHDHO-BOHHOBOﬁ AYaJINU3M, HBOﬁCTBeHHaH opupozaa

BHGKTQOHa.CTpOGHI/Ie QJICKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIC YHCJIA.

DHepreTuyecKue ypoBHU U MOAYpPOBHU. ATOMHbIE opOutanu. Knaccudukanms
XUMHUYECKHX JIEMEHTOB (S-,p-,d-,f-a5temenTsI). PacnipeneneHue 3J1eKTpOHOB 110

ATOMHBIM 0p6I/ITaJ'I$IM; IIPUHIOUIT MUHUMYMA SHCPTHMH, IPUHITHUIT HaVJ'II/I., [IpaBHUJIO

XyHa. DNEeKTPOHHbIE KOH(PUTYpaALlUK ATOMOB 3JIEMEHTOB IEPBOr0—YETBEPTOrO
NEPHO/IOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH(pUTypaluy NOHOB.

IlonsTue 06 DHCPIruu MOHMU3alnun, SQOHEPIrunu CpoACTBA K

QJICKTPOHY. On CKTPOOTPHULATCIIbHOCTD.

ITeprnonnueckuit 3akoH u [lepuoguueckas cucreMa XUuMHIECKUX 3JIEMEHTOB /JI.

N. MenneneeBa. CBs3b NEPUOANYECKOr0 3aK0HA U [leprogndyeckoi cucTeMbl
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XUMHUYCCKHUX 3JICMCHTOB C COBpGMeHHOﬁ Teopneﬁ CTpOCHHUA aTOMOB.
33KOHOM€pHOCTI/I W3MEHCHUS CBOMCTB XMMUUYECKUX DJIEMEHTOB U O6p33y€MBIX MU
IMPOCTBIX M CJIOKHBIX BCIICCTB 110 I'pylIiaM M ICpUuoaaM. 3HaueHue

nepuoanueckoro 3akoHa /[. 1. Menneneena.

XuMHUYECKast CBA3b. BUIBI XUMHUUECKON CBSA3U: KOBAJIEHTHAs, NOHHAS,
MeTanyeckas. Mexanu3mbl 00pa30BaHMs KOBAJIECHTHOM CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJIMHA CBS3U. [10NsIpHOCTD, HATIPABIEHHOCTh
Y HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHblie cBsi3u. BogoponHas cBs3b.
MexMoneKyIapHbIE B3aUMOJICUCTBUS.

BanieHTHOCTh U BaJICHTHBIE BO3MOXKHOCTH aTOMOB. FI/I6DI/IHI/I33HI/I$I

aToMHbIXOpOUTaNIEeH. CBS3b SJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX TEOMETPUUECKUM

CTpoeHHueM (Ha MpUMepe COCAMHEHUI 2JIEMEHTOB BTOPOTO TIEPHOI).
[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEeHUsIX. CocTaB KOMIUIEKCHOT'O HOHA:

KOMHH€KCOO6paSOBaT€JIB, J'II/Il"aHI[I)I.KOODI[I/IHaHI/IOHHOG YncCio.

HoMeHKnaTypaKOMIIEKCHBIX COCAMHEHUM. 3Ha4YEeHHE KOMIIJIEKCHBIX

coennaeHni. [loHATHEO KOOPAMHAIIMOHHON XUMUH.

BemiecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Tumel KpUCTAIIMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbix cucremax. MctunHbie pacTBOpbl. [IpencraBienreo

KOJUIOMOHBIX PaCTBOpPax. CrrocoObI BBIPpAKCHHA KOHLCHTPpAIIUH PACTBOPOB:. MaCCOBasd

JI0JIsI BEIIECTBA B pACTBOPE, MOJISIpHAsl KOHUEHTpauus. HaceleHnHbie u
HEHACHIIEHHbBIE PACTBOPHI, paCTBOPUMOCTh. KpucTtamioruaparsi.
Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. | pUBUANIbHBIC
HAa3BaHUs OTJIENIBHBIX MIPE/ICTABUTENICH HEOPTAHUYECKIX BEIIECTB.
Knaccuduxanms XuMU4ecKUX peakiuii B HEOPraHUIeCKOM U OpraHnyecKou
XUMUH. 3aKOH COXPAHEHUs MAaCChl BEIIECTB; 3aKOH COXPAHEHUs U MPEBPAILICHUS
OHEPTUU NIPU XUMUYECKHUX peakiusix. TemnoBbie 3P heKkThl XUMHUUIECKUX

peakunil. TepMOXUMHYECKUE YPABHEHUS.
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CKOpOCTh XMMHUYECKON peakluy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB.
["'omoreHHbl€ U reTeporeHHple peakunu. Katanus u karanu3aTopsl.
OO6parumble U HeoOpaTUMBbIE peakli. XUMHUYECKOE PaBHOBECHE.

KoHCTaHTaXMMHUUYECKOTO PaBHOBECHA. CDaKTOpBI, BIUAIOIINEC HA ITOJOXCHUC

XUMHNYCCKOI'O PABHOBCCHA: TEMIICpATYypa, JaBJICHUC U KOHIOCHTPpAaIUuH

BEILIECTB, YYacTBYIOIKX B peakuuu. [Ipunuun Jlelllarense.

Onekrponurudeckas nuccoruanus. CunbHble U ciiadble 371eKTpoauThl. CTeneHb

AJUucconuanuu. HMoHHOE NpOou3BEeACHUE BOOEIL. Cpez[a BOAHLIX paCTBOPOB: KHMCJIIOTHA,

HelTpaibHas, meaouHas. Bogopoausrit mokazatens (pH) pactBopa. ['maponus
coneid. Peakiiuu noHHoro ooMeHa.

OKuCIUTENBHO-BOCCTAHOBUTEINbHBIE peakuu. CTeneHb oKucieHusl. OKUCIUTEND
Y BOCCTaHOBUTEND. [Iporieccyl OKHUCIIEHUsT U BOCCTaHOBJIEHUs. BaxkHenme
OKHCIIUTENN U BOCCTAHOBUTEIU. MeTo 3JIEKTPOHHOT0 OanaHnca. DIEKTPOIn3
pPacTBOPOB U PacIIaBOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YyUYEHHUSI BEUIECTB U UX
MpeBpaleHU:pa3I0KeHNE EPOKCHIAa BOAOPOa B IPUCYTCTBUU
KAaTaJIM3aTopa; MOJEIH KPUCTAINIMYECKUX PEIIETOK; IPOBEACHUE PEAKIIUI
MOHHOT'0 OOMEHA; OTPEJIEIICHUE CPE/Ibl PACTBOPOB C MTOMOIIBIO HHIUKATOPOB;
M3Y4YEHHUE BIMSHUS PA3IMUHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIuu U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.
Heoprannuyeckasi Xumust

[Tonoxenne HemetauioB B [lepuoanyeckoi cucteMme XuMHUYECKUX JIEMEHTOB /1.
W. MenpeneeBa 1 0COOEHHOCTH CTPOEHUS X aTOMOB. PU3NYECKHE CBOWCTBA
HEMETANIOB. AJUIOTPOIMS HEMETAJIJIOB (Ha MIpUMEpe KUCIopoia, cepsl, hocdhopa u
yTIIepoaa).

Bonopon. [lonyuenue, pusznueckrue U XUMHUYECKUE CBOMCTBA: peaKIuu
C MeTaJylaMU U HeMEeTaJlJlaMH, BOCCTAHOBUTEIbHbIC CBOMCTBA. [ MapuibL.

TonauBHBIECAIEMEHTHI.
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["anorensl. HaxoxaeHue B mpUpo/e, CIOocOObl OTyUYeHUs, PU3NYECKUe U
XAMHUYECKHE CBOMCTBA. ["aJIoreHOBO10pO/1bl. BaskHEHIIINE KUCIOPOICOIEpKAIINE
COEIMHEHUS TrajJoreHoB. JJabopaTopHbIe U MTPOMBIILIEHHBIEC CIIOCOOBI MOTYUCHUS
rajioreHoB. [I[puMeHeHne raJloreHoB U UX COEMHEHUN.

Kucnopon, o30H. JIabopatopHbie U TPOMBITTUICHHBIE CITOCOOBI MTOTY4YEHUS
kuciopoaa. Gu3ndeckne 1 XUMHUYECKUE CBOMCTBA U MPUMEHEHUE KACIOPOAa
1 030Ha. OKCHUIIBI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupoze, crocoObl oaydeHusl, (U3nuecKue 1 XuMUIecKHe
coiictBa. CepoBonopon, cynbduasl. Oxcun cepri(1V), okeun cepsi( V). Cepuucras
U CEpHasi KUCIOTHI U UX coiid. OCOOEHHOCTU CBOMCTB CEPHOM KUCIOTHI.
[IprumeHeHue cepbl U €€ COCTMHEHNM.

A3zot. Haxoxaenue B mpupojie, crnocoObl oMydeHusl, PU3NIECKUE U XUMUIECKUE
cBoMCTBa. AMMUaK, HUTPUbl. OKCHJIBI a30Ta. A30TUCTAsI U A30THASI KUCIIOTHI U UX
conu. OcoOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IprMeHeHue a3ora u ero
COEIMHEHHI. A30THBIE y10OpEHHUSL.

®ocdop. HaxoxaeHnue B mpupoje, CnocoObl MOIyYeHus:, PU3nuecKue u
xumuueckue ceorictBa. @ochuas u hochun. Oxcunabl hochopa, hochopHas

kuciiora u eé coinn. MeradhocdopHas u mupodochopHas KUCIOTHI, dhochopucrasau

dbocdopHoBaTucras kucioTel. [ [pumenenne gocdopa u ero coequHEHUN.

docdopubie ynoOpeHus.

VYruepon, HaxoxkAeHUE B Ipupojie. AJIOTponHbie Moaupukanuu. Ouznueckue u
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriaepoaoM. OKcua
yraepona(ll), okeun yraepoga(IV), yronbHast Kuciora u €€ coiau. AKTUBUPOBAHHBIM

yroJib, ajicopOuus. Dyinepensl, rpadeH, yriiepoiHbie HaHOTPYOkH . [Ipumenenue

IPOCTBIX BEILECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €r0 COSIUHEHHI.
Kpewmnnii. Haxoxnenue B mpupoje, crocoObl moayyeHus, pusndeckue u
xumuueckue cpoiictBa. Okena kpemuus(IV), kpeMHHEBast KUCI0TA, CUITUKATHI.

[IpuMeHeHue KkpeMHus u ero coenuHeHni. CTeKI10, ero nojay4yeHue, BUAbl CTEKIIA.
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[TonoxxeHne MeTaniIoB B HCpHO,ZII/I‘IeCKOfI CHUCTCMC XUMHUYCCKUX DJICMCHTOB.
OcobeHHocTH CTPOCHUA SJICKTPOHHBIX 000JI0OYEK aTOMOB METAJIJIOB.

PacnipocTpaHeHMEe XMMHUYSCKUX YJIEMEHTOB-METAJJIIOB B 3€MHOM KOpE.

O6mue Gusnyeckre cBoiicTBa MeTaioB. [I[puMeHeHre METaIIOB B OBITY U
TexHuke. CIuiaBbl METAILJIOB.

DNIEeKTPOXUMHUYECKHUH psall HAnpsHKEeHU MeTaioB. O01me crnocoObl NOTy4YeHus
METAJUIOB: TUAPOMETAIUTYPIHsl, TUPOMETALTYPrus, dieKkTpomeraiuyprus. [lonstue
0 Koppo3uu MeTaiioB. CriocoObl 3alIUThI OT KOPPO3UH.

OO6miass xapaktepuctuka MeTtauioB [A-rpynnel  Ilepuoanueckoir  CHCTEMBI
XUMUYECKHUX 37eMeHTOB. Hatpuii u kanuii: noinydeHnue, Gu3n4ecKue 1 XUMHUUECKUE
CBOWCTBA, NPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

OO6mas xapakrepuctrka MetaiioB [[A-rpynmel [lepuoanueckoit
CHUCTEMbI XUMUYECKHUX DJIEMEHTOB. MarHuil U KaJblUW: ITOJYYEHHUE,
busznueckre 1 XUMUYECKUE CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB U UX
coenrHeHHN. KECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

AMOMHHUI: TONy4YeHue, PU3NYECKUe 1 XUMUYECKHE CBOWCTBA,

MPUMEHEHHE TIPOCTOr0 BEIIECTBA U €r0 COeIMHEHUN. AM(POTEpHBIE CBOMCTBA
OKCHJA Y TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMIIIIEKCHI aTFOMUHUSL.

OO61mas xapakTepucTUKa METaIOB T000YHBIX noArpymi (b-
rpynmn) [leproauyeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

DuU3NYECKHe U XUMUYECKHE CBOMCTBA XpoOMa U €ro coeuHeHnil. OKCubl 1
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U 1UXpoOMaThl, UX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHne Xxpoma.

DU3NYECKNE U XUMUYECKHE CBOMCTBA MAPTaHIA U €r0 COCUHEHUN.
Baxwneiimue coequnenus mapranna(ll), mapranmna(IV), mapranma(VI) u

mapranua(VII). [lepmanranaT kanausi, €ero OKMCIUTEIbHBIE CBOMCTBA.
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Pu3nuecKue U XMMUUYECKUE CBOMCTBA JKeJe3a U ero coeuHeHnil. OKCHIBI,
ruapokcuasl u conu xenesa(ll) u xxeneza(lll). [Tonyuenne u npuMeHeHUE Kene3a
Y €ro CIUIABOB.

du3nyecKrue U XUMUYECKHE CBOMCTBA MeIU U €€ coequHeHui. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCTUHECHU .

[{uuk: nonydenue, Gpu3MUecKue U XUMHUUECKUe CBOMcTBa. AM(DOTEpHbBIE CBOMCTBA
OKCHJA Y TUAPOKCHIA IMHKA, THIPOKCOKOMILIEKCHI IUHKA. [[puMeHeHne uHka u
€ro COeqMHECHUH.

DKCIIEpUMEHTAIIbHBIE METO/Ibl U3YYEHHUSI BEUIECTB U UX MPEBPALLICHUI: N3yUYECHHE
00pa3Il0B HEMETAJIOB; TOpeHue cephl, pocdopa, jxene3a, MarHus B KUCIOPOJIE;
U3y4ECHHUE KOJUIEKINU «MeTabl ¥ CIIaBbl»; B3aUMOJAECUCTBUE 1IEIOYHBIX U
HIEJIOYHO3EMENBHBIX METAIIOB € BOJIOM (BO3MOKHO MCIIOIb30BaHUE
BUJICOMATEPUAJIOB); B3aUMOJICUCTBUE [IMHKA U JKeJie3a C paCTBOPAMH KUCIIOT U
1IEJI0Y€H; KAYECTBEHHbBIEC PEAKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOAOPO/IA U
KaTUOHBI METAJJIOB; B3aUMOJICMCTBUE TUAPOKCUJIOB ATIOMUHUS U LIUHKA C
pacTBOpaMHU KHCJIOT U LIEJIOYEN; PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 [10 TeEMaM
«["anorens», «Cepa u €€ coenMHEHUs», «A30T U Pocop U UX COETUHEHUS»,
«MeTaibl TIaBHBIX TOATPYIIDY, «MeTauibl TOOOYHBIX MOATPYII».

XuUMUS U KU3Hb

Ponb xuMuu B 06ecriedeHnH YyCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA.

[ToHsiTHE O HAYYHBIX METOAAX MTO3HAHUS U METOJIOJIOTMY HAYYHOT'O HCCIIEIOBAHNUS.

HayuHble npUHLIUIIBI OpraHU3aluyd XUMUYECKOT0 MMPOU3BOACTBA. [IpoMbIlLIEHHBIE
CIOCOOBI MOMYYEHHs] BaXKHEHIIMX BEHIECTB (Ha MpuUMepe MPOU3BOACTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoda). [IpoMbllieHHbIe CIOCOOBI MOMYYeHUsS METaUIoB U
CIuUTaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPY>KAIOIIeH Cpebl U €ro MoCIeACTBU.

IIpoGema rmepepadbOTKH OTXOJI0B U ITOOOYHBIX IIPOAYKTOB. POJIb XUMHUY B

obOecrieueHNH YHEPTreTHIecKoi 6e30nmacHOCTHU. [[pUHITMIBI «3EIEHOU XUMUW.
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Xumus U 310poBbe uesioBeka. JlekapcrBeHHsie cpenacrsa. [Ipasuia
VCIIOJIb30BAHMS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuy B pa3BUTUHA MEIULIUHBI.
XWMWsI IAIIHA: OCHOBHBIE KOMIIOHEHTHI, TUIIIEBbIC 00aBKU. Poib xumun
B 00€cIeyeHnr NUIIEBOi 0€30MaCHOCTH.
KocMmernueckue n mapdromepHsie cpeacTBa. bertoBas xumus. [IpaBumna
0€30MmacHOro MCIOIB30BAHUS MPENapaToB OBITOBOI XUMUH B MIOBCEAHEBHON KU3HHU.
XuUMHSI B CTPOUTENIBCTBE: BAXKHEHIIIE CTPOUTEIbHbIE MaTEpHAIIbI (IIEMEHT, OE€TOH).

XUMHS B CEIIBCKOM XO3SIMCTBE. OpFaHI/I‘IeCKI/IG U MUHCPAJIbHBIC y,ZI06peHI/IH.

COBpCMCHHI)IG KOHCTPYKIOHNOHHBIC MAaTCPpUAJIbI, KPACKHU, CTCKJIO, KCpaMUKa.

Matepuansl 115 2JIEKTpoHUKH. HaHOTeXHOIOrnu.

PacuéTHble 3aga4un

Pacuérhl: Macchl BeliecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJTUYECTBY
BEIIECTBA, MAcCe WIH 00bEMY OJIHOTO U3 YYACTBYIOUIUX B PEAKIIUU BEIIECTB; MACCHI
(00bEMa, KOTMYECTBA BEIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB
UMeEET MpUMecH; Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTA PEAKIIUU, €CIU
OJIHO W3 BEIIECTB JIaHO B BUJIE paCTBOpPaA C ONPEACIEHHON MaCCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA; MACCOBOM J0JIM U MOJISIPHOM KOHLEHTPALIUH BEIIECTBA B
pacTBOpE; JOJIM BbIXO/1a MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOKHOTO.
MexnpeaMeTHble CBA3U

Peanu3zanmst MeXnpeaMeTHBIX CBSI3eH MPU U3YUYEHUH O0IIe U HeOpTraHUYECKON
xuMuH B 11 Kitacce ocyniecTBIsSeTCsl Yepe3 UCIOIb30BaHME KaK OOIINX
€CTECTBCHHOHAYYHBIX MOHATHM, TAK U MIOHATUH, IPUHSITHIX B OTAEIbHBIX
IIpEAMETaxX ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYIHBIN (paKT, TUIIOTE3A,
TEOpHUsi, 3aKOH, aHAJIN3, CUHTE3, KJIacCu(UKaius, IepruoIMYHOCTb, HAOJIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJAEIUPOBAHUE.

®duszrka: MaTepusi, MUKPOMUP, MAaKPOMUP, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH,

V30TOIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb, BELIECTBO, TEJO,
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00BEM, arperaTHOE COCTOSIHHAE BEIECTBA, MICANIbHBIN a3, (pU3nyecKue
BEJIMYMHBI, CAMHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPIHs, Macca.

buomorus: kierka, opraHus3M, s3KocucTema, ornocdepa, MeTaboIr3M, MaKpo- U
MHUKPOIJIEMEHTBI, OCJIKH, dKHUPBI, YIIIEBOIbI, HYKJICHHOBBIC KHCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUU B IKOCHCTEMAaX.

['eorpadusi: MUHEpabl, TOPHBIE TIOPOIbI, ITOJE3HBIC HCKOMTAEMBIE,

TOILIMBO, PECYPCHI.

TexHoMOrus: XUMHUIECKast TPOMBIIIJICHHOCTh, METAJUTYPTHUsl, CTPOUTEIbHBIC
MaTepHUaIbl, CEIIbCKOXO3SIMCTBEHHOE TIPOM3BOJICTBO, ITUIIEBAs IPOMBIIICHHOCTD,
dapmarieBTHUYCCKas MPOMBIIUICHHOCTD, IIPOU3BOACTBO KOCMETHYECKUX
IperapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, SJICKTPOHHAS

IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMS»

10 KJIACC «OPTAHUYECKASA XUMMUS»

Bba3oBblii ypoBensb (1 uac)

Yray0aénnblii ypoBeHb (1+24aca)

Komn-Bo
YacoB

Pa3nen 1. Teopernueckne oCHOBBI opranuveckoii xumuu (3 4)\(94)

Kon-Bo
4acoB

3y

Tema 1. IIlpeameT oprannveckoii xumun. Teopuss XMMHYECKOT0 CTPOCHUSI OPTAHMYECKHUX

coeINHEHUM

9y

[Ipeamer  opraHudeckou XUMHUHU: €€
BO3HMKHOBEHUE, PAa3BUTHE M 3HAYECHUE B

IMOJYYCHHUH HOBBIX BCIICCTB U MATCPUAJIOB.
J_IGMOHCTpaHI/II/I: — O3HAaKOMIJICHHUC C

o0pa3namMu  OpraHMYECcKHX BEIIECTB U
MaTepualaMi Ha UX OCHOBE; — OTIBITHI 11O
NPEBPALICHUI0 OPraHWYeCKUX  BEIIECTB IIpH
HarpeBaHuM (IUIaBIeHHE, OOyTJIMBaHHE U
TOpEHUE).

DJNEeKTPOHHOE CTPOCHUE aTOMa YIiiepo/ia: OCHOBHOE U
BO30YXKAEHHOE COCTOSIHYSI. BaleHTHBIE BO3MOKHOCTH




daTOMa yrijacpoaa. XUMHYECKasl CBS3b B OpPraHN4YCCKHX
COCIUHCHUIX. Tunsl FI/I6pI/IJII/IBaIII/II/I ATOMHBIX

opOuTanei yrieposa.

Mexanu3mbl  00pa30BaHHsA KOBAJICHTHOW CBS3H

(OOMEHHBIN U JIOHOPHO-AKIIENITOPHBIN). THIb

IIePEKPHIBAHMS aTOMHBIX OPOHTANICH; G- U TT-CBS3H.

Teopust CTpOCHUSA OPraHUYECKUX COCUHEHUIN

A. M. bytiepoBa, €€ OCHOBHBIE TTOJI0KEHUS.

CtpyKkTypHBIE dbopMyNibl  OpraHUYECKUX
BEILECTB. I'omounorus, A30Mepusl.
XuMH4uecKasi  CBA3b B OpPraHMYECKHUX
COCOUHEHUSAX — OJUHApPHBIC W KpaTHBIC

CBSI3U. G- U TT-CBSI3H. JlaGopaTopHBIii OMBIT:

— MOJICTUPOBAHUE MOJIEKYJI OPTaHUYECKUX
BEIIIECTB.
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OpnunapHasi, 1BOMHAs U TpoiHas cBs3b. CIOCOObI
pa3pbiBa CBS3€H B MOJIEKYJIaX OpraHMYECKHUX BEIIECTB.
[Tonatue o cBOOOAHOM paauKkaie, Hykieodwie u

anekTpodue.

CrpykTypHBIE (bopMybl BHJIOB:

CKCJICTHAa.

Pa3IMYHBIX

Bunsl n3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnekTpoHHbIe 3DPEKTH B MOJIEKYJIaX OpPraHUYECKUX
coeMHEHUN (MHIYKTUBHBIN U Me30MEPHBINA (PP EKTHI).

IIpencraBnenne 0 KJaccupukanuy

OpraHUYECKUX  BEIIECTB. Homenknatypa

OPTraHUYECKUX COCAUHECHUN

(cucremaTuyeckasi) U TpUBHAJIbHbIE HA3BAHUS
BAKHEMIIINX IIPEACTABUTEIIEN KJIaCCOB

OpPTraHUYCCKUX BCIICCTB.

OcobenHnoctu U KJaccuUKaIys OpraHudaecKux
peakmii. OKUCTUTEIEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU B

OpFaHquCKOI;'I XUMHUHU.
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DKCIEepUMEHTAIbHBIE METO/Ibl U3YUCHHUSI BEUIECTB U UX
NPEBPALLECHUI: KAUeCTBEHHOE OOHapyKEHUE yriiepoaa u

BOJIOPO/Ia B OPTaHUYECKUX BeEllleCTBaX. Beruncinenus:

— OIIpeNIETICHUE MOJIEKYJIIPHOU bopmyIbl

OpPraHUu4YCCKOro BCIICCTBA II0 MACCOBBIM JOJIAM
3JIEMCHTOB, BXOOAIIIHUX B €I'0 COCTAaB.

Paznexn 2. Yraesogopoani (14)\(40)

2y

Tema 2. IIpenesibHbIE YIJI€BOAOPOAbI — AJKAHBI, IHKJI0AJIKAHBI

64

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUM P,
MeraH 1 3TaH — IPOCTENIINE PENCTABUTENIN
aJIKaHOB: (hU3MUECKUE CBOMCTBA.

Homenknatypa u U30Mepus aJIKaHOB.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE

MOJIEKYJT aJIKAaHOB, SP3-THOPHUAM3AIUS aTOMHBIX
opOuTaseii yriaeposa, 6-cBsa3b. KoHbopmepsl.
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JleMoHcTpanusa: Pu3nyeckue CBOWCTBA AJIKAHOB
(pactBopumMocTh). [IpakTuueckas pabora No 1.

[Tony4yeHne meTaHa U U3y4EHUE €ro CBOUCTB.

|_\

MeraH 1 5TaH — XUMUYECKHE CBONCTBA (peaKIuu
3aMENIeHUs U TOPEHUS), HAXOKICHUE B IPUPOJIE,
MOJIy4YEHUE U IPUMEHECHUE.

XHUMHYECKHE CBOMCTBA aJIKAHOB: HN30MCpHU3alnu,

JErUJIpUPOBAHUS, LIMKJIU3AIUH, UPOIIH3a,
KkpekuHra. [IpeacraBinenue o MexaHusMe

peaKuHﬁpa}mKaanoro 3aMCIICHUA.

Huxnoankanel. O0mas hopmysa, HOMEHKIATypa U
uzomepusi. OCOOEHHOCTH CTPOEHUSI U XUMHUYECKUX
CBOMCTB MaJbIX (IMKJIOMPOIAH, IUKIOOyTaH) H
OOBIYHBIX (LMKJIOTIEHTaH, IIUKJIOTEKCaH )
LIMKJIOAJIKAHOB. CrniocoOb1 NOJIyYEHUS 15|
IPUMEHEHUE ITUKI0ATKAHOB.
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(6+1)u Tema 3. HenpenesibHble YIJ1€BOJIOPO/bI: Tema 3. HenpeneiibHble YyIiieBOAOPOAbI: aJKeHbl, | (17+2)4
aJIKeHbl, AJIKAJAMEeHbl, AJIKUHBI. aJIKaJueHbl, AJKUHbI (13+2)4.
Tema 6. I'atoreHnIpou3BOAHBbIE YIJIEBOJAOPOA0B
(44).
1l  AnkeHbl: cCOCTaB U CTPOCHUE, TOMOJIOTHYECKUN 1
pan. DTUJEH U NPONWIEH — MPOCTEUIIne
MIPEACTABUTEININ aJIKCHOB: (DM3MUYECKHE CBOMCTRA.
AJIKEHBI: Sp2ru0puau3aInus aTOMHBIX OpOHTaei 1
yTJIepoJia, G- U m-CBsi3u. CTPYKTypHas u
reoMeTpuueckas (Iuc-TpaHc-) H30MEPHSL.
Brruncnenus: — Haxo0XI€HUE MOJICKYISIPHOU 1P

(GopMyITBI OPraHUYECKOr0 COSTUHEHUS TI0 Macce
(00BEMY) TTPOJTYKTOB CTOpPaHUSI.
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OTWIIEH U MIPONUJIEH — XUMHYECKHUE CBOICTBA
(peakuuu  TUAPUPOBAHUA, raJIOr€HUPOBAHUS,
rUApaTanuy, OKHUCIECHHUS U MOJINMEPU3ALINN),

nojiyueHue u npumenenue. [Ipakruueckas padora

Ne 1. ITontyueHue 3TuIEHA U U3YUYEHHUE €T0 CBOMCTB.

XMMHUYECKHUE CBOUCTBA AJIKEHOB: 3aMEILCHHUS B
OITOJIOKEHUE P JBOMHOM CBA3HU. [IpencraBienneo

MEXAHU3ME PEAKIINHU
AICKTPODUILHOTONIPUCOCTHHCHHUS.

Tema 6. 'amoreHNpoOU3BOIHBIC
(lgac u3 4):

rajJoreHONpPOU3BOIHBIX
JlemoHcTpanys:

YTJIEBOJOPOJIOB
DJIEKTPOHHOE CTpOEHHUE

YTJIEBOIOPOJIOB.
duznyeckue CBOMCTBA

YTJIEBOJIOPOJIOB (PACTBOPUMOCTD) YIJIEBOIOPOJIOB.

Beruucnenus:  — onpenesieHue  MOJIEKYJISPHOU
(hopMyJIbI OpraHUYECKOT 0 BEIIECTBA IO MAaCCOBBIM

JO0JISIM 3JIEMCHTOB, BXOAAIIIUX B €TI0 COCTAaB.
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1P

JlaGopaTopHbIii MO/ICIIMPOBAHUE
MOJIEKYJT YIJIEBOAOPOAOB U TAIOTr€HONPOU3BOIHBIX
BbluncieHus o ypaBHEHUIO XUMHUYECKON peakuu
(Macchl, 00bEMa, KOTUYECTBA HCXOTHOT'O BEIIECTBA
WIN TPOAYKTAa PEaKIMU MO H3BECTHBIM Macce,
00BbEMY, KOJTUUECTBY OJHOTO U3 UCXOHBIX BEIIECTB

OIIBIT .(—

WJIU TIPOJTYKTOB PEAKIIUHN)

Tema 6. ['anoreHnpou3BOAHBIE YIIIEBOAOPOAOB (2
yac u3 4): Peakiuu 3amelieHusi rajoreHa Ha

TUAPOKCOTPYIIY, HUTPOrPYIIY, LHUAHOTPYIIY,
aMUHOTPYIIITY.

Tewma 6. ['anoreHnpou3BOAHBIE YTIEBOAOPOAOB (3
yac u3 4): JlelicTBUe Ha rajaoreHIpPOU3BOJIHbBIE
BOJHOTO U CIMPTOBOTO PacTBOpa IMIETOYHU.
B3aumopelicTBre TUrajioreHajikaHoB ¢ MATHUEM U

IIUHKOM.

Ankanuensl. byranuen-1,3 u metunOyragueH-

1,3: ctpoenue.
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AJIKa,ZII/IGHBI . HN30JINPOBAHHLIC,

KyMyJinpoBaHHbIE.OCOOEHHOCTH JIEKTPOHHOI'O

CTPOCHUS

Y XUMHYECKUX CBOMCTB COMPSHKEHHBIX TUEHOB, 1,2-
u |, 4npucoenuHenue.

CnocoObl oNy4YeHHs U IPUMEHEHUE aJIKaIuEHOB. 1
AnKaaueHbl: BaxKHEHIINEe XUMUYECKHE CBOMCTBA 1
(peaxuust MOJIMMEPU3ALINN ). [Tonyuenue
CUHTETHYECKOr O KaydyKa " PE3HHBI.
JIabopaTOpHBIM ONBIT: — O3HAKOMIJIEHHE C
o0pa3iamiu 1miacTMacc, KayduykoB U PE3HHBI.
Tema 6. ['anorennpon3BoHbIE YIIIEBOAOPOAOB (4 1
yac u3 4): IloHarue o MeTayI00praHUYECKHUX
COEIMHEHUSX. Hcnonb3oBanue
raJIOreHIPOU3BOAHBIX B OBITY, TEXHUKE U B
XUMHUYECKOM CHHTE3E.
Berunciienusi: onpeneeHne J0JI1 BbIX0a IPOyKTa 1P

pe€akon OT TCOPECTUICCKU BO3MOKHOTIO.
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AJKUHBI: cOCTaB U OCOOEHHOCTHU CTPOEHUH,
TOMOJIOTHYECKNHN PAL. ALIETHIIEH — IMPOCTEUIINI
IIPEICTABUTENb  AJKUHOB: COCTaB, CTPOEHHUE,

busnyecKkue CBOMCTRA.

DJIGKTPOHHOE H  MPOCTPAHCTBEHHOE  CTPOECHUE
MOJICKYJT aJIKWHOB,SP-TUOpUIU3AIIAS  aTOMHBIX
opOuTanein yriiepojaa. XuMHUYECKHUE  CBOWCTBA:
IUMepU3alu U TPUMEPU3AIMUA, OKHUCIICHHUS.
Kucnorasie  cBoiicTBa aJIKNHOB,  HMMEIOIINX
KOHIIEBYIO  TPOWHYIO CBs3b. KauecTBEeHHBIE
peaKuuu: Ha TPOMHYIO CBSI3b, B3aUMOJCHUCTBHUE
alleTWJICHAa C aMMHA4YHbIM PacTBOPOM OKCHJIA

cepeopa(l).

[IpakTuueckast padota Ne 3. [TonydyeHue aneruaeHa
Y U3YYEHUE €T0 CBOMCTB.

ALIETUIEH: XUMUYECKHE CBOMCTBA (peaKkiuu

TUAPUPOBAHMS, TAJIONCHUPOBAHUS, THUApPATaLNH,

TOPEHHUS] ), IOJTyYEHUE U IPUMEHEHHE.
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2+1)u Tema 4. ApomaTu4ecKue yriieBoa0poabl (8+1)u
1l Apensl. benson: cocraB, ctpoenue, pusznyeckue u 1
XUMHUYECKHE CBOMCTBA (peaKIuu TrajloreHUpOBAHUS
Y HUTPOBAHWS ), TTOJIYICHUE ¥ IPUMCHCHHUE.
[TpaBuso apOMaTUYHOCTH, 1
PUMEPBIAPOMATUYECKUX
coenrHeHui.JlabopatopHslit OTIBIT:
MonenupoBanue MOJIEKY apOMATUYECKUX
yriesonopoos.lIpencrasienue 0
MEXaHU3MEePEaKIUH AIEKTPOPUIBHOTO 3aMEIICHHS.
Brruncnenus: — yCcTaHOBICHUE CTPYKTYPHOM 1P
(dbopMyJIbl OPraHUYECKOro BEIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB WU CIIOCOOOB MOTYUYCHUS.
1P| Toxyomn: COCTaB, cTpocHHE,  (U3UYECKHUE 1
UXUMHUYECKUE CBOICTBA (peakuuu
raJIOTCHUPOBAHUSAM  HUTPOBAHMSI), TMONYYEHUE U
MPUMEHEHUE .

TOKCUYHOCTBH apEHOB.
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[IpencraBienne 06 OPUEHTUPYIOIIEM JEHCTBUU
3aMecTHUTeNel B OEH30IbHOM KOJIbLIE HA TPUMEPE
AIKUIIbHBIX paauKaoB, KapOOKCHIIBLHOM,
TUIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB

raJIOIrCHOB.

XMMHUYECKHE CBOMCTBA OEH30JIa W €ro
TOMOJIOT'OB: OKHUCJIEHME TOMOJIOTOB O€H30J1a.

['enernueckas cBs3b YIJIaeBoaI0pOa0B,
IMpHUHAAJICKAINHUX K PA3JIMYHBIM KJIaCcCaM

Crtoco0Bbl
YTJIEBOJIOPO/IOB.

O yYECHUS
OcobeHHocTH

apOMATHUYECKUX|
XUMHUYECKHUX

CBOMCTB cTupona. [lomumepusanus cTupoa.

BrelunciieHus: — yCTaHOBJIEHUE CTPYKTYPHOU
(opMyJIbl OPraHUYECKOr0 BELIECTBA HA OCHOBE €r0

XUMHYECKHX CBOMCTB HJIN CIIOCOOOB IMOJIYUCHUA.

24

Tema S. IlpupoaHbie HCTOYHUKH YIJIEBOAOPOA0OB M UX MepepadoTka

(4+2)u

[Ipuponnsie
[IpupoaHblii ra3 ¥ MOMYTHBIE HEPTSIHBIE ra3bl.

HCTOYHHKH YIJICBOAOPOOAOB.
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Hedts u e€ mnpoucxoxaenue. CrocoObl

nepepaboTku HePTH: IeperoHKa, KPeKUHT

(TepMUYECKHIA, KATATUTUYECKUIA ), TUPOITU3.

I'eHeTnyeckas CBSI3b MEXY Pa3JIMYHBIMU KJIacCaMU 1
YTJIEBOIOPOJIOB.
['enernueckas CBsI3b MEXKY Pa3JIMYHBIMU KJIaCCAMU 1P
YTJIEBOJIOPO/IOB.
[IponykTel mepepaboTKu HEPTH, MX TPUMEHEHUE B 1
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroas u
MPOJIYKTHI €ro nepepadoTku. JleMoHcTpamus: —
kosutekuuu «HedTb» u «YTomaby.
Brruncnenus: — ormnpeneneHue MOJIEKYJISIPHOU 1

(opMyITBI KHCIIOPOAOCOEPKAIIETO OPTaHUIECKOTO
BEIIECTBA M0 MAaCCOBBIM JIOJISM JJIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; Mo macce (00BEMY)
MIPOYKTOB CTOPaHUS; TT0 KOJIMYECTBY BEIIECTBA
(macce, 00bEMY) TPOIYKTOB PEAKIIUU W/WIH
HCXOJTHBIX BEIIECTB.
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VYpok 0000111eHUsT MaTepraia TEMBI.

Pa3nen 3. Kuciaopoacoaep:kammue opranudeckue coequHenns (12 1)\(364)

3y

Tema 6. Ciuptbl. ®eHOJI

Tema 7. Cniuptbl. PeHon

9y

l_\

IIpenenbHbIE OIHOATOMHBIE CIUPTHI. MeTaHOI U
ATAHOJI: CTPOCHUE, PUBNUECKHUE U XUMUUECKHE
CBOMCTBA (peaK1u ¢ aKTUBHBIMU METAJJIAMH,

rajJjlioreHOBOAOpOJaMHU, TOpeHHe), MPUMEHEHUE.
Bonopoansie cBs3u MEKITY MOJIEKYJIAMU
crnupToB. JIeHcTBHE METaHOJIa U 3TAHOJIa Ha
opraHu3M 4eyioBeka. JJabopaTopHbIe OMbBITHI: —
FOPEHHUE CIHUPTOB; — OKHCJIICHHE ATAHOJIA

okcusom meau(Il).

IIpenenbHblie
kiaccudukanusa. Ousndyeckre CBONCTBA AJIKAHOJIOB.
JleMoHCTpanys: pacTBOPUMOCTb CIIMPTOB B BOJE.
CnocoObl OMy4YeHUs U MPUMEHEHUE OJTHOATOMHBIX

CIIUPTOB.

OAHOATOMHBIC CIIMPTBI: N30MCPH,

XUMHUYECKHUE CBOMCTBA AJIKAHOJIOB: JIETHAPATALUH,
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OKHCJICHUA, BSaHMOHeﬁCTBHC C OpraHM4CCKUMHU U

HEOPraHUYECKHUMHU  KHCJIOTAMHU. IIpencraBienue
OMEXaHU3MeE peaxkuuit HYKJI€0(UIBHOTO
3amenienus. Jlemoncrpanuu: 1. BzaumonerictBrue

ATaHoja ¢ HaTpueM. 2. OKUCIIEHUE ITUIIOBOTO CITUPTa
JTUXPOMATOM Kajusi (BO3MOKHO HUCITIOJIb30BAHME
BHJICOMATEpPUAJIOB).

MHOroaroMHsbi€ CHHUPTHI. DTUICHIIUKOIb U
TJIALIEPUH: CTPOCHUE, (DU3NUECKUE U XUMHUECKUE

CBOMCTBA (B3aMMOJEUCTBHE €O  IIEJIOYHBIMU
MeTaJlJIaMH, KAueCTBEHHAsl  peakKuus HA
MHOr0aTOMHbIE CIIUPTHI). JlelicTBUE HAa OpraHu3M
YEJI0BEKA. [IpumMeneHne  rauuepuHa 17|
THIeHTuKond. JlabopaTopHble  OMBITBL:  —
B3aUMOJICUCTBUE  TJIMLEPUHA C  TUIPOKCUIOM
memu(1l).
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MHoroaToMHbI€ CIINPTHBI: BBaHMOIICP'ICTBPIC C
OpPraHn4CCKNMHU N HCOPTraHNYCCKHUMHU KUCJIOTAMMU.

[Ipocteie 3¢dupsl, HOMEHKJIATYypa U U30MEPUSL.

Ocobennoctn (1)H3I/I‘1€CKI/IX 1 XUMHUYECKUX CBOMCTB.

deHout: CTPOCHHUC MOJICKYIJIbI, (1)I/IBI/I‘ICCKI/I€ 141

XUMHMYECKHE CBOMCTBA. TOKCMYHOCTH (I)CHOJIa.

[Ipumenenue ¢penona. Berunuciaenus

— M0 YPaBHEHHUIO XMMHUYECKOM peakIuu (Macchl,
00bEMa, KOIMYECTBA UCXOIHOTO BEIIECTBA WU
IIPOJYKTA PEAKLMHU 110 U3BECTHBIM MAcCe,
00BEMY, KOJTMYECTBY OJHOTO M3 UCXOJHBIX
BEIECTB WM MPOAYKTOB PEAKIIHH).

®eHOI: B3aMMHOE BIUSHUE THAPOKCOTPYMIBI U
oeHzonpHOrO  siApa.  OCOOEHHOCTH  XMMHUYECKHUX

cBOMCTB (peHosa. KauecTBeHHBIE peakiuu Ha PEHOII.

®denonpopmanbaeruaHas CMOJa.
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[IpakTnyeckass pabora Ne 4. Pemenue
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «CIUpThI U

(beHob.

Ta

Tema 7. Anbaeruabl. KapOoHOBBIE KHCJIOTHI.

Tema 8. Aubaeruabl. KapOoHoBbIe KHCJIOTHI.

214

Cioxkubie 3¢upsbl

Caosxnbie 3¢upsl. Kupbl

ANbaernabl u KETOHBL. DOpMalIbACT U/,

alcTajJabICrun: CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG )41
XHUMHYECKHE CBOMCTBA (pCaKHI/II/I OKHUCJICHUA U

BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIHH ).
JlabGopaTopHbI€ OIBITHI:

— OKHCJICHUEC dAMMHAYHbBIM

pacTBopoMm okcuma cepedpa(l) m rumpoxrcugom

aJIbJETUIOB

meu(I).

DNEeKTPOHHOE CTPOCHUE
['omosiornueckue psiasl

KapOOHWJILHON TPYIIIHI.
aJIBJICTUIOB U KETOHOB:

WU30MEpHS.
IIpencraBieHue 0 MEXAHU3ME
peakMiHyKI1€0(UILHOTO MIPUCOEANHECHUS
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AJIbACTHUA0B.

CDOpMaJ'IBI[CFI/II[, AlCTAJIBACTHUA: MOJIYYCHHUC U

IPUMEHEHHUE.

AleTOH: cTpoeHue, PU3NUEeCKue NXUMHYECKUE
CBOMCTBA (PEaKIMK OKUCICHMSI U

BOCCT&HOBJ’ICHI/IH), IMOJIYUCHUEC U IPUMCHCHUC.

Beruncnienusi: — onpeneieHue MOJICKYISIPHON
(bopMyIIBI OPraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJISIINX B €r0 COCTaB; M0 Macce
(00BEMY) TPOAYKTOB CTOpaHUs; MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIINHU W/WIH
WCXOJHBIX BEIECTB; — YCTAHOBJIEHUE CTPYKTYPHOU
(bopMyIIbI OpraHUIECKOT0 BEIIECTBA HA OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIA CITOCOOOB MOTYYCHHUS.

VYpok 000011eHNsT MaTepraia TEMBI.
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OnHOOCHOBHBIE TMpe/eNibHbIE KapOOHOBBIE
KHUCJIOThI. MypaBbrHasI U YKCYyCHAsi KUCJIOTHI:
CTpoeHue, Gpu3nuecKrue U XUMUYECKHE CBOMCTBA
(cBoiicTBa, 0OmIME MJI1 KJacca KHUCIOT).
[Ipaktuueckas padora Ne 2. CBoiicTBa pacTBopa
YKCYCHOU KUCJOTBI.

OcoOEHHOCTH CTPOEHUSI MOJIEKYJl KapOOHOBBIX
KucnoT. M3omepust u HomeHnknarypa. Borgopoansie

CBA3U MCKY MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.

OIHOOCHOBHBIE npeesibHbIe KapOOHOBBIE
KHUCIIOTBI: PEAKIUU C YYaCTUEM YTIIEBOJOPOIHOTO

paaukania.

MypaBbrHAs U YKCYyCHAs KACIIOTHL: PEaKLus
sTepuUKaNU, TOTYICHHE U IPUMEHEHUE.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.

MHuoroob6pa3zue KapOOHOBBIX KHCJIOT.

Hpe,Z[CTaBI/ITeJII/I BBICIIHNX Kap6OHOBI)IX KHCJIOT:
IHaJJbMHUTHHOBAsA, JIMHOJICBAs, JIMHOJICHOBAA KUCJIOTEI.
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OcobenHoctu CBOICTB HenpeeTbHBIX u
apOMaTHYECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX

KHCJIOT, FI/I}]pOKCI/IKap6OHOBBIX KHCJIOT.

CTCapI/IHOBaH N OJICMHOBAsA KHCIIOTbI KakK
MNpEaACTAaBUTCIIM  BBICIIHX Kap6OHOBI>IX KHCIJIOT.
Mplj1a KaK COJIY BBICIIMX Kap6OHOBI)IX KHCJIOT,

HUX MOIOIIleE NE€HCTBHE.

[ToHsiTHE O CHHTETHUYECKUX MOIOIIMX CpCACTBAX

CMCO).

[TonsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT —
CJIOKHBIX a¢upax, aHTUAPUIAX,

rajorcHaHruapujgax,amMmmuaax, HUTpujiax.

CrnoxHbie €1011710) B 2) 3 TIPOU3BOIHBIC
KapOOHOBBIX  KHCJIOT. [HApONM3  CIIOKHBIX
3¢uUpOoB.

Crnoxubie 2¢upsl. ['oMonmorudeckuit psja, oomas
dbopmyna, u3oMepus U HOMEHKJIATYypa.
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[IpakTuueckas  pabota Ne 5. Pemienue
AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «KapOoHOBbIE
KUCIOThI. CIIOKHBIE A3UPBD).

AKupsl. I'naponus xupos. [IpumeHenne xupos.

buonornueckas poiub )xupoB. Beruucienus: —
10 YPaBHEHUIO XUMHYECKON peakuuu (Macchl,
00bEMA, KOIMUYECTBA UCXOIHOTO BEIIECTBA WIIH
MIPOAYKTA pPEAKLMHU 110 U3BECTHBIM Macce,

O6’I>éMy, KOJIMYCCTBY OAHOI'O N3 NCXOJHBIX

BEIIECTB WM MPOAYKTOB PEAKIIHH).

Kupsi: ctpoeHue, pu3nyecKre CBOUCTBA.

Oc00EHHOCTH CBOMCTB KHPOB, COJIEPKAIIUX OCTATKU
HETpeAeIbHBIX JKUPHBIX KUCIOT. XKupsl B ipupoze.

Kourponsnast ~ pabora:
«Kucnopoacoaepxariue opraHuueckue
COCIMHEHUSY.

24y

Tema 8. YriaeBoabl

Tema 9. YriaeBoabl
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1  VYrneBopsr: COCTaB, KJ1accuduKkaius
yraeBoAoB (MOHO-, JW- W TMOJHCAXapUIbI).
['11r0K03a — MPOCTEUIINI MOHOCAXAPU:
0COOEHHOCTH CTPOCHHUSI MOJIEKYIIbI, (PU3MUECKUe
U XUMUYECKHE CBOMCTBa (B3aMMOJCICTBHUE C
ruapokcuaom Menu(ll), okucienne aMMruadyHbIM
pactBopoM okcua cepedpa(l), BocctaHoBIeHUE,
OpO’KEeHHE TIIOKO03bl), HAXOXKICHUE B IPUPOJIE,
npyUMeHeHue, OMoIorudecKas poib.
doTocHHTES.

@pyKTO3a KaK U30MEP IITIOKO3BI.

Onruyeckas H30MEpHUs. KosnpyaTo-
[eImHas
TaAyTOMEPHS Ha IpUMeEpe MOJICKYJIbI

TJIFOKO3bL,IIPOEKIIMU Xeyopca, (X,B-&HOMCDI)I I'TFOKO3BI.
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Monocaxapuapl.rajlakTo3a, pu0o3a, A1e30K-cuprbdo3a.
@u3nYeCcKre CBOMCTBA U HAXOXKJICHUE B IPUPO/IE.
JlaGopatopusiii  onbIT: B3aumopelicTBue pacTtBopa

II0KO3bI ¢ rusipokcuioM meau(Il).

Caxaposa MIPEICTABUTEb

AUCaxapuaoB,Ir'uApPOJIN3, HAXOXKIACHUC B IIPUPOIC
HUITPUMCHCHUC. KanMaJ'I N IOCJIJII0JI03a KakK

npupoHbIe monuMepsl. CTpoeHue Kpaxmania u
nenoio3pl. dusudeckue u XUMHUYECKUE
CBOMCTBAa Kpaxmaia (THAPONU3, KauyeCTBEHHAs

peakiusi ¢ uogom). JlabopaTopHbIi OMBIT: —

BBaHMOHeﬁCTBHG Kpaxmalia C HOAO0M.

MaJIbTO3a 141 JIAKTO34.

Jlncaxapupi:
BoccranaBnuBaromue u
nucaxapubl. [Tonucaxapuael: rumkoreH. CtpoeHue

HEBOCCTAaHABJIMWBAOIINEC

MaKpOMOJICKYIJI I'NITMKOI'CHA.
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XUMUYECKHE CBOWCTBA LEJUIIOIO3bl:  THIPOJIH3,
nojgydyenue 3¢pupoB uemnonao3bl. [lonstue o6
UCKYCCTBEHHBIX BOJOKHaX (BHCKO3a,  alleTaTHbIM
HIENK).

Pa3nen 4. A3oTcoaep:kaniue oprannyeckue coexnaeHust (3 1)\(94)

3y

Tema 9. AMUHBI. AMMHOKHCJIOTBI. beJikn

Tema 10. AMUHBI. AMUHOKHCJIOTHI. beiku

9y

AmMuHbpl. MeTujiaMuH U aHWIYH:

COCTaB,CTPOCHUE, (DH3UICCKUE U XUMUICCKHUE

CBOMCTBA

(ropenue, B3auMOJIEHCTBHE C BOJIOU
HUKHUCJIOTaMH).

Knaccuduxkaruss aMuHOB: amudaTudeckue U

ApOMATHUYCCKUC, IICPBHUYHBIC, BTOPHUYHBIC 14|

TPETUYHBIE. AMMUHBIL: U30Mepusl. CrniocoObl

IMOJTYYCHHUA U TPUMCHCHHUC aJII/I(i)aTI/I‘IeCKI/IX AMHUHOB.

HOHy‘ICHI/IC AHWJINHA U3 HI/ITpO6CH30.TIa.

B3aumHoe BIMsIHUE TPYyNI aTOMOB B MOJIEKYJIE
anniuHa. OCOOEHHOCTH XMMUYECKUX CBOMCTB
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aHunuHa. KadecTBEeHHbIE pEAKIMM HA AHWIMH.
AMMHBIL: AIKWINPOBAHUE, B3aMMO/ICHCTBHE
MIEPBUYHBIX AMUHOB C a30TUCTOM KHcioToi. Conu

AJIKUJIaMMOHHMHA.

AMUHOKHUCITOTBI KakK aM(pOTEPHBIE
OpraHu4eckue coeauHeHus. Dusnueckue U
XUMHYECKUE  CBOWCTBA  aMHUHOKHCIIOT (Ha
npuMepe TiuiKHa). buoinornyeckoe 3HaueHUE

AMHWHOKHCIIOT. HGHTI/II[BI.

Howmenkiarypa 51 U30MEpHs. OtnenbHbIC
MPEJICTABUTENIA (.-aMUHOKHUCIIOT: TJIWLWH, aJaHWH,

dbeHwIanaHd,  CepuH, IJIYyTAMUHOBAsl KHUCJIOTA,
JV3UH,IUCTenH. ONTHYeCcKast 30Meprs AMUHOKHCIIOT:

D-u L-aMHUHOKHUCIOTHI.

Peakius monmukoHaeHcauu, 00pa30BaHUE METITHTHOM
cBsizu. JlemoHcTpanusi: PacTBopenre 6eIKoB B BOJIE.

benku xak HpUpOIHBIE BBICOKOMOJEKYIISPHBIE
coennHenus. [lepsuunas, BTopudHas u
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TPETUYHAsl CTPYKTypa OenkoB.  XUMHUYECKUE
CBOMCTBA OEJIKOB: T'MIPOJIU3, JeHaTypanus,

KAuECTBEHHbIE PEAKIIMU Ha OENKHU.

JleMoHCTpauuu: — JeHaTypauus OeIKoB Mpu
HarpeBaHUU; — LIBETHbBIE PEAKIIUU OCJIKOB.

ITonsiTue 00 a30TCOJEPKAIINX
TeTePOIMKINICCKUXCOCTUHCHUSX. [[MpuMuInHOBBIC
U TYpUHOBBICOCHOBaHWA. HyKIEMHOBBIE KHCIIOTHI:
COCTaB,CTPOCHHUE M OMOJIOTHYECKAsT POJIb.

[IpakTHueckas pabora  Ne 6. Pemenue

9KCHICPUMCHTAJBHBIX 3a/a4 110 TEMC

«A30TCO/IEpKaIUE OPTAHUYECKUE COCTUHEHUS.

Pa3nen. 5. BoicokoMoJieKyasipHbIe coequHeHus (29)\(64)

Tema 10. Ilinactmaccol. Kayyyku. Bosiokna

Tema 11. BeicokoMoO/IeKyISIPHbIE COCAUHEHUS

OcHoBHEBIE IIOHATHUA XUMHNY
BBICOKOMOJICKYJIAPHBIX COCHHH@HHﬁ: MOHOMCD,
IIOJIUMCED, CTPYKTYPHOC 3BCHO, CTCIICHb

MOJIMMCPHU3aAlUU, CPCAHAA MOJICKYJIApHAs Macca.
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OcHoBHBIE METO/bI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH —

MOJIMMEPU3ALUS U OJUKOHICHCALIHS.
IIpeacraBiaeHue 0 CTEPEOPETYJISIPHOCTUHI
HaJIMOJICKYJISIpHOM CTPYKTYpE
MTOJIMMEPOB,3aBUCUMOCTh ~ CBOMCTB  ITOJIMMEPOB OT

HUXMOJICKYJIIPHOI'O MW HAAMOJICKYJIAPHOI'O CTPOCHM.

JemoHcTpanus o0pa3oB  pe3uHbl. BugeopparmeHt

«Bynkanuszanus pe3suHbI».

[IpakTnueckas pabora Ne 7.  Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHue

OpPraHn4CCKUuX COCI[I/IHCHI/If/'I».

ITitactMaccel

MOJIMIIPONWIIEH, TOJIMBUHUIIXJIOPU /I,
nojguctupos). HaTypaibHblid CHHTETHYECKHE
Kaydyku (OyTagueHOBBIN,XJIOPONPEHOBLIN |
M30IPEHOBBIN). BonokHa:HaTypaibHbIE (XJIOMOK,
epcTh,  MIENK),ACKYCCTBEHHbIE  (aleraTHoe
BOJIOKHO, BUCKO3Q),

(TOITUATHIICH,
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CUHTETUYECKHUE (karpoH U JIABCaH) .

I[eMOHCTpaHI/IHI — O3HAKOMJICHHUC C O6paBHaMI/I
IMPpHUPOJHBIX M HNCKYCCTBCHHBIX BOJIOKOH,

IracTMaccC, Kay4yKoB.

[ImacTmaccsr: MOJTUMETUIMETAKPUJIIAT, 1
MOJINKapOOHATHI, NOJIMATUIIEHTepedTanar.
Ytunuzanus u nepepaboTKa MmIacTuKa. JJ1aCTOMEPHI:
CUJIMKOHBI.

[Tonumepsl CIIeIMAJILHOTO Ha3HAYCHUS
(redpiion,keBnap, AJIEKTPONPOBOISIIINE
NOJIUMEPHI,0M0pa3iaraeMbie MOJTUMEDPHI).
[IpakTuueckas  pabota Ne 8. Pemenue 1
AKCIIEPMMEHTAJIbHBIX 33J1a4 10 TeMe «Pacrno3HaBaHue
IJIACTMAcC U BOJIOKOHY

Paznen 6*. Utorosoe mosropenue (14)\(54)
1P | UToroBasi KOHTpOJIbHAs1 padoTa 3a kypc 10 1P

RJIacca
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HOBTOpCHI/IG. ['enernueckas CBA3b MCIKOY|

pa3’IM4YHBIMHU KJIaCCaMHU OPTraHUYCCKHUX COCI[I/IHCHI/Iﬁ

2P

[ToBTOopenune. Borumcnenusi: — OTpeieTICHHE
MOJICKYJIIPHOW (POPMYJIBI OPTAaHMUYECKOTO  BEIIECTBA
IO MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIINX B €T0
cocTag; 1o Macce (00bEMY) MPOIYKTOB CTOPAHUS; TI0
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB
pPEaKIUK U/ WY UCXOHBIX BEIIECTB; — yYCTAHOBJICHUE
CTPYKTYpHOU (DOPMYJIBI OPTraHMYECKOTO BEIIECTBA HA
OCHOBE €ro XMMHYECKHUX CBOWCTB WJIM CHOCOOOB
MOJTy4YEeHUSI.

2P

1 u B Hepe10, BCero 35 u, u3
HHUX 3 4 — pe3epBHOE BpeMs

3 4 B Hepgea10, Becero 105 4, u3
Hux 10 ¥ — pe3epBHOe Bpemsi

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJMETA «XUMMS»

11 KIIACC «OBIITIAAA 1 HEOPTAHUYECKASA XUMMUS»

Bbasosblii ypoBenb (1 4ac)

Yray0aéunsblit yposenb (1+24aca)
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Kon-Bo Kon-Bo

4acoB 4acoB
Pa3nen 1. Teoperuueckne ocHOBBI xumMuu (1249\36 u)

3y Tema 1. Ctpoenne atoma. Ilepuoanyeckuii 3axon u Ilepuoanueckas 8+1) 4
cucreMa xumMu4ieckux djiemMeHToB . U. MenaesieeBa

1| Xumudeckuii anemeHT. ATom. Snpo atoma, 1
U30TOIEL.

KopnyckynsipHO-BOJIHOBOM JYaJIu3M, 1
JIBOVICTBEHHAANIPUPOIA AJIIEKTPOHA. Crpoenue
AIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA.

Pacrnipenenenne 3J1€KTPOHOB IO ATOMHBIM 1
OpOUTANISAM; IPUHIIUIT MUHUMYMA SHEPTHH,
npunuunllaynu, npaBmio XyHja.

1| DnextponHas 000109Ka. DHEPITHUECKUE YPOBHH, 1
MOTypOBHH. ATOMHBIE opOHUTaNy, S-, p-,

d-anementel. OcoOEHHOCTH pacIpeneeHHs
AJIEKTPOHOB IO OPOUTANISIM B aTOMaX JIEMEHTOB
NEPBBIX  YETBHIPEX IMEPUOMAOB. DIJIEKTPOHHAS

KOH(UTypalys aTOMOB.
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DNEeKTpOHHbIE KOHQPUIypaluu aTOMOB 3JIEMEHTOB
IIEPBOr0 — YETBEPTOrO NIEPUOJLOB B OCHOBHOM

¥ BO30YXAEHHOM COCTOSTHUH, DJICKTPOHHBIC
KOH(UTypaIlii HOHOB.

[ToHsiTne 00 PHEPTUU MOHU3AIIUU, YHEPTUU CPOJICTBAK

AIEKTPOHY. DIEKTPOOTPULIATEIBHOCTD.

[lepuonnuecknii  3aKOH H Ilepnognueckas
CHUCTEMa XHUMHYECKuX »j1emeHToB JI. .
MenaeneeBa. CBs3b MEPUOIMUECKOTO 3aKOHA U
[Tepnoanueckoii CHUCTEMBI XAMHYCCKHUX
anemeHTOB [[. 1. MenneneeBa ¢ COBpeMEHHOM
TEOpUEH CTPOCHHSI aTOMOB  3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX M CIIOKHBIX BEIIECTB
o rpynmaM H  [EpUOAaM. 3HaueHue

nepuoanyeckoro 3akona /[. 1. Menneneena.

JdeMoHcTpanus
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Buasr Tabmuig

xumudeckux 31emenToB 1. 1. MenneneeBa»

«ITepuonnueckas cucrema

O000111eH1E U cUCTEMATU3ALIUSA 10 TEME. 1
Pa6ora c Tecramu B ¢popmate EI'D
YPpOK KOHTPOJIS 3HAHUM MaTepuasa TEMbI 1P
Pabota ¢ Tecramu B hopmate EI'D
4 y Tema 2. Ctpoenne Bemecrsa. MHorooopasue BeuecTn 10 4
1 Ctpoenue BemecTBa. XUMU4ECKas CB3b. Bubl 1
XUMUYECKOU CBSI3U (KOBAJICHTHAS HEMOISIpHAs U
MoJIsIpHas, WOHHA, METaJUTMYECKast).
MexaHu3mbl oOpa3oBaHuUs KOBQJICHTHOM
XUMUYECKOU CBSI3U (0OMeHHBI 17|
JIOHOPHOAKIIENTOPHBIN). BoopoiHast CBA3b.
BanentHoCTb.
OHeprus W JUIMHA CBS3M. [TonsipHOCTS, 1
HaIpPaBJICHHOCTh M HACHIIIAEMOCTh  KOBAJICHTHOH

ces3u. Kparnsbie cBa3u. BonopoaHas cBs3b.
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MexMOIIeKyIIsIpHbIE B3aUMOJICUCTBHS

BajeHTHOCTh 1 BaJICHTHBIC BO3MOXXHOCTH aTOMOB.
I'nopuamsanms ATOMHBIX opOuTaIEN. CBs3b
AJIEKTPOHHOHN CTPYKTYPHI MOJIEKYJI C UX
TCOMETPUICCKUM CTpOCHHEM (Ha IPUMEpPE
COCIMHEHUI AIIEMEHTOB BTOPOTO TIEPHOIA).

DIIEKTPOOTPULATENIBHOCTh. CTENEHb OKUCIIECHUS.

Honbl: KaTHOHBI W aHWOHBI. BemecTBa

MOJICKYJIIPHOTO 1 HEMOJIEKYJISIPHOT'O CTPOCHHSI.

3aK0H MOCTOSHCTBA COCTaBa BelecTBa. THIIBI

KPUCTAIUTMYECKUX PEMIETOK W CBOMCTBA

BEIIECTB.

JdemoHcTpanus

Mojenn KpUCTAIITMIECKUX PEmETOK
[IpencraBieHUs O KOMILICKCHBIX COCITMTHCHHSIX.
Cocras KOMILIEKCHOTO WOHA:
KOMITJIEKCO00pa30BaTelb, JIUTaHTBI.

KooparHanmoHHOE 4nclo.
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HomeHnkiiatypa ~ KOMIUTIEKCHBIX
COCMHECHUIN.3HAUCHUE KOMIUIEKCHBIX
COECIUHEHUM. IHonsatueo

KOOPJIMHAIIMOHHON XWMUHU.

[Tonsitue o qucnepcHbIx cuctemax. cTuHHbBIE U
KOJUIOUMAHBIE pPAcTBOpPBL. MaccoBasi 10

BEIIIECTBA B PACTBOPE.

CrocoObl BBIp@XEHUSI  KOHIIGHTPAIMA PACTBOPOB:
MAaccoBasi JI0Ji1 BEUIECTBA B PACTBOPE, MOJISIPHA

KOHICHTpAaI M.

HaCBIHIGHHBIC N HCHACBIIICHHBLIC PACTBOPLI,

pacTBOpUMOCTb. KprcTamioruaparsl.

Boiuuciaenust

C HUCIOJIb30BAHUEM TIOHSITUN «MaccoBas 10t
pPacTBOPEHHOTO BEIIECTBAY, «MOJISIpHAs

KOHICHTPALUA>
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1) Knaccudukaruss HEOPraHMYECKHX COSIUHCHMUIM. 1
Homenknatypa HEOPTraHUYECKHUX BEILIECTB.
['eHeTnyeckas CBSI3b HEOPTAHUYECKHUX BEIIIECTB,
MPUHAJJISKAIIUX K Pa3JIMYHbIM KJlaccam
(5+1)u Tema 3. Xumuueckue peakiuuu (17 +1)u
Buruncaenus 1P
— MaccChl BellecTBa WM 00BEMA ra3oB IIO
M3BECTHOMY KOJHMYECTBY BEIECTBA, MAcce WU
00BEMY OJIHOTO U3 YYACTBYIOUIUX B PEAKIIUU BEIIECTB;
— MAacCOBOH JOJU W MOJISIPHOM KOHIICHTpAIIH]
BEIIIECTBA B PaCTBOPE
Beruuciaenus 1

— Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIyKTa
peaKIMu, eCiu OJJHO U3 BEIIECTB JaHO B BUJIE

pacTBOpa C ONpeaeIEHHON MaCCOBOM JOJIEH

PacTBOPEHHOTO BEILIECTBA
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XnAMHYECKast peaxkuus. Knaccuduxanus
XUMUYECKUX PEaKUUMid B HEOPTAaHUYECKOU W
OPraHMYeCcKOM XHMMHMHM. 3aKOH  COXPaHCHMS
Macchbl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBpALllEHUs] DHEPrUA  IPU  XUMHYECKHUX

peaKuusX.

TeruioBble  3Q(dEKTbl  XUMHYECKUX

TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHHAL.

peaKIui

Boruucienust

— Term10BOro 3P (deKTa peakuu

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT
paznuyHbIX ¢akTopoB. OOpaTuMble pEaKIuu.
Xumnueckoe paBHoBecHe. PaKTOPbI, BIUSIOLIME

Ha COCTOSIHUE XMUMHUYECKOTO PABHOBECHSL.
[Tpunnun Jlellarenbe.

IIpakTueckas padora

Ne 1. Bnusinue paznuaabix (akTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIIUU.
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['omorenHsie N IT'CTCPOICHHLIC Karanus
pCaKirn. U KaTaJIn3aTOPBHI.

KoHcTaHTa XMMHUYECKOT0 PaBHOBCCHAI.

@DaKTOpBHI, BIUAIOLIME HA OJIOKEHUE
XUMHUYECKOI0 paBHOBECHS: TEMIIEpATypa, JABICHUE U
KOHIIEHTpAILIUU BEIIECTB, YYaCTBYIOIIUX B PEAKIUH.

[Tpunnun Jlelllarense. IIpakTuyeckas padora

Ne 2. Brniusnue paznudHbix (aKTOPOB Ha MOJIO0KEHUE
XUMHUYECKOTO PABHOBECHSI.

DnexkTponuTuyeckas auccoruanusi. CUibHbIE U

ciabbie AIEKTPONIUTHL. Peakiiyu HOHHOTO
oOMeHa.
JlabopaTopHasi pabdora

— MPOBEJCHUE PEeaKIIMii HOHHOTO 0OMEHa

Boinonnenue ynpaxHeHuit mo remam: CUIbHBIE U
cia0ble 3NeKTpouThl. CTeneHb JUCCOIHAIIIH.

Peakinu nonHoro ooMeHa.
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Pemenue 3ajJa4q 110 TCMC: XHUMHYECKOE PaBHOBCCHC

CunpHble u cnadble 3ekTponutbl. Cpena

BOOHBIX pacTBOpPOB BCIICCTB. KucJias,

HEUTpaJibHas, IIET0YHAs.

ITonsTue 0 BOJIOPOAHOM II0Ka3arese

(pH)pacTBopa. ['upponus OpraHNYeCcKuX

HMHCOPIraHN4YCCKUX BCHICCTB.

JlaGoparopHuasi pabGora

— OIpCACICHUC CPCAbl PaCTBOPOB BCHICCTB C
IMOMOIIbIO YHUBCPCAJIbHOI'O HHAWKATOPA.

HNonnoe npowusBeaeHue Boabl. Cpena BOIHBIX

PacTBOPOB: KUCJIOTHAs, HEUTpaJIbHAS, IIETTOYHAS.

Bonoponnsrit mokasarens (pH) pactBopa.

['unponus conen.
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1l OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 1
JdemoHcTpanus
Paznoxenne  mepokcuia BOAOpOJA B
MPUCYTCTBUU  KaTalu3aTopa. [Tonsitue 06
ANEKTPOJIM3EPACIUIABOB U PACTBOPOB COJIEH.
IIpumeHeHnesneKTpoInsa.
OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIC peaxkuum. 1
Crenienb okuciieHus. OKUCIUTENb U BOCCTAHOBUTEb.
ITporneccrl OKUCJICHUSA W BOCCTAHOBJICHUS.
Baxnelme OKMCIUTENN U BOCCTAHOBUTENIU. MeTon
AJICKTPOHHOTO OanaHca
DIEKTPOIU3 pacTBOPOB U PACILJIABOB BEUIECTB. 1
1P| KontponbHas padora 1 (1monyroaue) KontponsHas padota 1 (tect B hopmate EI'D) 1
Paznexn 2. Heoprannueckasi xumus (164\514)
(8+1)u Tema 4. HeMeTasbl 294
Bobrunciaenus 1

— Macchl (00BEMa, KOIMUeCTBA BEIIECTBA) MPOIYKTa

pCaKkouu, CCIn OJHO M3 BCHICCTB JaHO B BHAC
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pacTBOpa C ONPEAEIEHHON MacCOBOU JOJIEN

PACTBOPEHHOIO BEIIECTBA

Boiuuciaenus

— JIOJIM BBIXOJ1a MPOAYKTA PEAKLINU OT TEOPETUUECKHU
BO3MOXHOT'O

=

Hemeramibl. ITonoxenune HEMETAJUIOB
B [leproanyeckon CUCTEME
XUMHYECKUX 3jeMeHTOoB J[. 1. MenaeneeBa

1 0COOEHHOCTH CTPOEHHS aTOMOB.

JleMoHCTpanuu

1. O6pa3ipl HEMETaJIOB.

Bonopon. [Tonyuenue, puznueckre 1 XUMAYECKHE
CBOICTBA (peakIMy C METAJJIaMU U HEMETaILJIaMH,

BOCCTAHOBUTEIIbHBIE CBONCTBA).

JlabopaTopHblie ONbITHI

1. KauecTBeHHEBIE PCaKIH Ha HCOPIraHUYICCKUC NOHBI
N KaTHOH BOJOPOJaa.
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I'mppunsl. TonmBHBIE 3JIEMEHTHI.

duznyeckre CBOMCTBA HEMETAIIIOB. AJUTOTPONHS
HEMETAUIOB (Ha MpUMepe KHUCIOpOoJa, CEpHI,

dbocdopa u yraeposa).

Kucnopon u 030H. Yriepo, HaX0XKJI€HUE B IPUPOJIE,
aJUIOTPOIHbIE MOU(PUKAIINU. AKTUBUPOBAHHBIMYTOJIb,

aacopOLusl. DyuiepeHsl,

rpades,

YTIEPOTHBICHAHOTPYOKH.

JdemoHcTpanuu

2. 'openue cepsl, hocdopa, xxeneza, Marus B
KHCIIOPOJIE.
JlaGopaTopHbIe ONBITHI.

2. Ilonyuyenue u coOupaHue ra3os.

XUMHWYECKUE CBONCTBA BAXKHEUIIINX HEMETAJIJIOB
rajJoreHoB M WX COCAWHEHHH (OKCHJIOB,

KHUCJIOPOACOACPKAIIINX KUCIIOT, BOOOPOJAHBIX

COCIMHEHUN). [Ipumenenue rajJjoreHOB
U UX COCIMHCHUU.
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["anorenoBogOpOIBI. Baxuenmue
KUCJIOPOACOEpKAIAE COSTUHEHUS TAJIOTCHOB.

JlabGopaTopHble ¥ MPOMBIIIEHHBIE CIIOCOOBI
MOJTy4EeHUs TajJoreHoB. [IpuMeHeHne rajJjoreHoB u ux

COE€IUHEHUM.

XVMHUYECKHUE CBOMCTBA BAKHEUIIINX HEMETAJIJIOB.
Cepa u e€ coenquaenus. (OKCUIbI, KUCIOPO-

coaeprKalme KHCJIOTHI, BOJIOPOJTHBIE
coenuHenus). IlpuMeHeHune cepbl U €€
COE€IUHEHUH.

Cepa. Haxoxnenue B npupojie, CiocoObl MOTy4YeHus,
dbu3uYeCcCKre U XUMUYECKHE cBoicTBa. CepoBOIOPO/I,
cynbduasl. Oxcun cepwsl (IV), oxcun cepwr (VI).
CepHuctas U cepHasi KUCIOThI U UX COJIH.
Oco0eHHOCTH CBOMCTB cepHOU KUCIOTHL. [IpuMenenue

CEPBI U €€ COCAUHEHUMN.
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JlabGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI
MOJIy4eHUsI KUcIopoja. GU3niecKkue U XuMHUECKUe
CBOICTBa Kucjopona U o3oHa. [IpumeHeHue

KHCII0poaa U 030Ha. OKCHIIBI M IEPOKCHU/IBI.

XHUMHUYCCKHE CBOMCTBa BaKHEHIINX
HEMeTaJoB. A30Ta M €ro COCIUHCHUS.
(Okcuapl, KHUCIOPOACOAEPKAIUE KHUCIIOTHI,
BOZIOpOIHBIE coenuHenus ). [I[pumenenue azora
U €ro COCJMHEHUM.

A30T1. Haxoxnenue B mpupoze, CrocoObl MOTyUYeHuUs,
bu3uYecKre M XUMHYECKHE CBOMCTBA. AMMMaK,

HUTPUIBI.

Oxcunabl a3ota. A30THCTast U a30THAsI KUCJIOTHI U X
coid. OCOOEHHOCTH CBOWMCTB A30THOM KHCJIOTHI.
[IprMeHeHune a30Ta U €ro COEIMHEHUN. A30THBIE

ynoOpeHus.
XMMHUYECKUE CBOWCTBA BaXHEUIIINX
HeMmetaioB.  Pocdop H  €ro
COEIVHEHUS.
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(Oxcuapl,  KUCIOPOJCOAEPKAIIUE  KHUCIIOTHI,
BOJOPOMHBIE  coenwHEeHHs).  [IpuMeHeHwme
dbocdopa u ero coeTMHEHUI.

®ochop. Haxoxaenme B mOpupoae, CHOCOOBI
noJiydeHus, Pu3nuecKue U XuMUYECKHe CBOMCTBRA.
®dochunbr nbochun. Oxcunbl hocdopa, hochopnas
KHUCJIOTA U €€ COJIN

Meradocdopnas u nupodochopHas
KHCJIOTHI,hochopuctas U dbochopHOBaTHCTAS
KHCITOTHI.

[TpumeneHme docdopa U €T0 COCITMHECHHIA.

®docdopHbie ynoOpeHus.

1 Xumudeckue CBOMCTBA BAXKHEHIIINX HEMETAJUIOH

(yrnepona W KpeMHHUSI) M MX COEIUHEHUY

(oKkcuoB,
BOJIOPOJTHBIX

KHUCJIOPOJICOJIEPIKAIMX KUCIIOT
COCIUHEHUI). [TpumeHenug

YIJIEPOJIa, KPEMHUS U UX COCTMHEHUM.

duznyecKkue U XMMHUUYECKME CBOMCTBA IMPOCTHBIX

BEIIECTB, 00pa30BaHHBIX  YIJIEPOIOM. Oxcun
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yriepona

(IT), okcun yraepona (IV), yronbHas Kuciaora u eé
COJIH. [Ipumenenue IPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIIEPOJIOM, U €TO COSTUHEHUH.

Kpemuuii. Haxoxnenue B Opupoje, CHocoObl
MOJTy4eHHUsI, PU3NUECKUE U XUMUYECKHUE CBOMCTBRA.
Oxkcun  kpemuusaA(IV), KpEMHHUEBasi  KHUCIIOTA,
cuiukathl. [I[puMeHeHre KpeMHUS U €r0 COSTMHCHU.

CTGKHO, Cro noJy4CcHuc, BUJbI CTCKJIA.

1P

Bprunciaenus
— MAacchl BELIECTBA WK 00bEMA ra3oB O
M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE UIIU
00BEMY OJTHOTO M3 YYaCTBYIOMIUX B PEAKITUN
BCIIECTB;

— Maccel (00béMa, KOIMYecTBa BEILIECTBA)
MPOJYKTOB PEAKIIUH, €CJIU OJHO U3 BEIIECTB
MMEET MPUMECHU
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IIpakTnyeckue padoThl

Ne 3. Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 I10 TEMC

«["amoreHs».
IIpakTHyeckue padoThI 1
No 4. Pemienue sKkCriepUMEHTAIBHBIX 3a/1a4 10 TEME
«Cepa u €€ coeTMHEHU.
1 IIpakTnyeckue padoThl 1
Ne 2. Pemenue skciepuMEHTaIbHbBIX 33/1a4 110
teme «Hemeramibi»
IIpakTHyeckue padoThI 1
No 6. Pemienue skciepMeHTalIbHBIX 3a/1a4 110 TEME
«A3ot, pochop 1 UX COCTUHEHUS.
Kontpoabnasi padora 2
O00011IeHE U cUCTEMAaTH3ALIUS 110 TEME 1
«Hemeramnery. Pemenne 3agau B popmate EI'D
8y Tema 5. MeraJuibl (21+3)u
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Meranisl.
[Iepuoanueckon

ITonoxxenue MCTaJIJIOB B
CHUCTCMC XUMHNYCCKHUX]

snemenToB . . MenpgeneeBa. OcoOeHHOCTH

CTPOCHMUS JIEKTPOHHBIX 000JI0YEK aTOMOB

MCTAJIJIIOB.

JleMoHCTpanuu

— 00pa3Iisl METAJIIOB

OOmast xapakTepHucTHUKa METaJJIOB |A-rpynmnsl
[lepnoan4ecKkoi CUCTEMBI  XMMHYECKUX DJIEMEHTOB.
Hatpuii u kanwmii: nomydenue, pusmdyeckue u

XUMUYECKUE CBOMCTBA, IIPUMEHEHUE IIPOCTBIX
BEILIECTB U UX COCIAMHEHUH.

JemoHcTpanuu

- BzauMopeiicTBrE MIET0YHBIX U IIETOYHO3EMEIHLHBIX
METaJIJIOB C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE

BUJIEOMATEPUAIIOB)
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OO6mias xapakrepuctuka MeTauioB  |IA-rpymnmsl
[lepronnueckoi CUCTEMbl ~ XUMHUYECKHUX 3JEMEHTOB.
Marnuii ¥ KaJplluii: ToiydeHue, (punyeckue u
XUMHUYECKHE CBOWCTBA, MIPUMEHEHHE MPOCTHIX]
BEIIECTB M UX coenauHEHUU. JKECTKOCTh BOIABI U

CrocOo0BI €€ yCTpaHEHUS.

XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAJIJIOB

(HaTpui, KaJui, KaJbliMi, MarHui, aTlOMUHUM,
IIUHK, XPOM, KeJIe30, ME/Ib) U UX COCTUHCHUM.

JlaGopaTopHbIie ONbITHI

— Ka4eCTBEHHBIEC PEAKIIMN Ha AaHUOHBI U
KaTUOH aMMOHWUS;

— B3aUMO/ICIICTBHUE THIPOKCU]IA ATFOMUHUSA C
pacTBOpaMM KUCIOT U IIEJIOYEH;

— KAQUCCTBCHHBIC PCAKIIMHU Ha

KaTHOHBI MCTAJJI0OB
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AJFOMUHUN: ToJTydeHue, GU3NIECKUE U XUMUYCCKHE 1
CBOMCTBa, NPUMEHEHHE MPOCTOrO BEILIECTBA U €0
coenuHeHU. AMQOTEepHbIE CBOWCTBA OKCHUIA U
TUAPOKCHUIA AJTFIOMUHUSA, TUAPOKCOKOMILIIEKCHI
AJTFIOMHHHUS.
O0001IeHe ¥ cucTeMaTH3aus 1Mo Teme «MeTajlibl 1P
riaBHou noarpynns». Tect B popmarte EI'D
OO61mmue (dbu3uYecKre CBOKMCTBA METAJIJIOB 1
CruiaBel METAJIOB. DJIEKTPOXUMHUYECKUM PSiJT
HaIPsKEHUU METaJIIIOB.
JdeMoHCTpPanuu
— KoyuieKust «MeTaJuibl U CIUIABBD).
— B3aUMOJICHCTBHUE MEIU C a30THOU
KUCJIOTOW pa3JIMYHOM KOHLIEHTPALUH
OOmiass xapakTepuUCTHKa METAJIOB MOOOYHBIX 1
noarpynn (b-rpynn) Ilepuonnueckoit CUCTEMBI
XUMHYECKHUX DJIEMEHTOB. dusznueckue u
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XMMHUYECKHE CBOMCTBA XpOMa U €ro COeAMHEHU.
Oxkcunpl u rugpokeuasl xpoma (11), xpoma (II1) u
xpoma (VI).

XpomaTbl U IUXPOMAThl, UX OKHUCIIUTEIbHbIC
cBolicTBa. [lomyueHne u mpuMeHeHue xpoma.

DU3NYECKUE U XUMHUYECKHE CBOMCTBA MapraHiia u
€ro coeauHeHul. BakHeWiue coeauHEHUs
mapranua (II), mapranua (IV), mapranna (VI) u
mapranna (VII).

HepMaHraHaT Kajiys, €ro OKHCIIMTCIIBHBIC CBOMCTBA.

OOmue CITOCOOBI

IMOJIYy4YCHUA

MCTAIIO
B.

Merautyprus

PﬁCHpOCTpaHeHI/Ie XHUMHNYCCKHX 3JICMCHTOB-MCTAJIJIOBB

3eMHOM Kope. DPU3NYECKUE U XUMHUYECKHE CBOKMCTBA

&Kelnesza u ero coequHeHnid. OKCHUIbI, TUIPOKCHUIBI U
comu xkeneza (II) u xenmeza (III). Ilomyuenue u
IpUMEHEHHE JKelle3a U €T0 CIIABOB.
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Mens: nonydenue, U3NUECKHEe W XUMHUYECKHUE
CBOICTBA, MPUMEHEHUE MPOCTOr0 BEILIECTBA U €0
COCTMHEHUMN.

[uuk: monydeHue, Puanueckue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA U €T0
coenuHeHUU. AMQOTEepHbIe CBOWMCTBA OKCHUJIA U
TUIPOKCUJIA IUHKA, TUAPOKCOKOMIUICKCHI IIMHKA.

Koppo3ust metannoB. CnocoObl 3aliuTH

oTkoppo3uu. [IpuMeHeHre MeTajioB B OBITY U

TCXHUKC.

Boiuuciaenust

— pacy€Thl MAcChl BEIIECTBA MIIM 00bEMA ra30B
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKITUN
BEIIECTB; pacu€Thl Macchl (00bEMa, KOTUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIIH OAHO U3
BEIECTB UMEET IIPUMECH;

— pacu€Thl Macchl (00bEMA, KOTMYECTBA
BELIECTBA) NPOAYKTA PEAKLIUH, ECIIH OAHO U3
BEILIECTB JIaHO B BUJIE PACTBOpA C ONPEAEIEHHON
MacCOBOM J10JIEN pacTBOPEHHOIO BEIIECTBA

IIpakTnyeckue padoThl

No 7. PellieHue 3KCIIEpUMEHTAIBHBIX 3a/1a4 110 TEME
«MeTtasibl TOOOYHBIX TOATPYIIID.

O0o00menre u cucreMarusanus 1mo reme; «Oorme
cBoiicTBa MeTaiuioB. OOmue crnocoObl MOIYYEHUS

MeTaioBy». Pabora ¢ Tectamu B popmare EI'D

IIpakTuyeckue padoTsl

Ne 3. PenieHue 3KCIepUMEHTAIBHBIX 33/1a4 10
Teme «MeTauib».
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O0001IeHe 1 cucreMaTu3anus 1Mo reme «MeTrasuibl 1
no0ouHoU moarpymmb». Tect B popmate EI'D
OO0001TIeHNE ¥ CHCTeMATH3AIUATIO TeMe «MeTauTbDy. 1
TectupoBanue\Pemenue 3amaau B popmare EI'D
['eHeTuyeckas CBS3b BEIIECTB 1
1
BreinosiHenue ynpaxxaeHuii no reme «I'enernyeckas 1
CBSI3b KJIACCOB HEOPTraHUYECKUX  COCIUHEHUI
TectupoBanue\Pemenue 3aaa4u B popmare EI'D
O600meHNe U CHCTEMaTHU3aIus 1o TeMe 1
«Hemeramnel. Meramnsi». Tect B popmare EI'D
1 | KonTponbHas pabora 2 1o teM | KontponwHas padora 3 mo teme «Heopranuueckas 1
e XUMUSD
«Heoprannueckass XuMusi»
AHanu3 KOHTPOJIbHON PabOTHI. 1P
AHanu3 KOHTPOJILHON PabOTHI. 1P
Paznen 3. Xumus u ku3Hb (44\8 )
(4+1)u . Tema 6. Xummus 1 ’KU3Hb Tema 6. MeToabl MNO3HAHUS B XUMHUM. (10+5)u
XHUMUS U )KU3Hb
1| Ponb xumuu B 00€CIIE€UEHUH IKOJIOTUYECKOM, 1
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SHEPreTUYECKON M  MHUILEBOM  0€30MacHOCTH,
pa3BuTuu MenuuuHblIloHsTHE O HAy4HBIX
MEeTO[aX TMO3HAHUS BEIIECTB U XUMHUYECKHUX

PEAKIUU.

XUMMUS IUIA: OCHOBHEIE KOMIIOHEHTEI, ITHIIICBBIE
nob6aBku. Poite XUMUH B 00€CIIEUEHUN TAIIEBOI
oe3omacHoctn. Kocmermueckue m mapgproMepHbIe
cpenctBa. boeitoBast xumusi. [IpaBuiia 6e3omacHOro
UCIIOJIb30BAHUSl CPEJCTB OBITOBOM XHUMHHU B

MOBCEIHEBHOM KU3HU.

Xumus B CTPOUTENBCTBE. Baxwueiimme
CTpPOUTEIIbHbIE MaTepualbl (LIEeMEHT, OETOH).
XHUMHUYECKOE 3arpA3HEHNUE OKPYKAIOIIEH CPEIIbI U €ro

MOCJIEICTBUS.
[IpencraBnienust 00 OOIMIMX HAYYHBIX TPUHITUTIAX
MPOMBIIILJIEHHOTO MOJTYYEHHUSI BAXKHEUIITNX]
BEIIECTB.
HaydHble mpUHLMIBI OpraHU3aluu XUMHUYECKOTO|

npou3BoJicTBa. [IpoMbllITIEHHBIE CLTOCOOBI TOTYYEHUS
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BaYKHEHIIMX BEILECTB (Ha MpUMEpPE MPOU3BO/ICTBA
aMMHaKa, CEpHOM KHUCIIOTBI, METaHOJIA).
[IpomblnIeHHbIE CTOCOOBI  MOJIYYEHHUS] METAILIIOB

H CIIIIaBOB.

IIpoGnema nepepaboTKu OTXOJIOB u

HO60‘IHI>IXHPO,Z[YKTOB. Ponp xumMuu B obecrieueHrmn

DSHEPreTUYECKOU oe3onacHocTu. [ [pUHIUTIBI
«3ENEHONXUMUN.

Yenosek B MHpE BEIIECTB U  MaTEpHUAIIOB:

Ba)KHEUIINE CTPOUTENbHbBIE MaTepHaIbl,

KOHCTPYKIIMOHHBIE MaTEpHUaJIbl, KPACKHU, CTEKIIO,

KepaMuKa, MaTepHalibl JJis  3JIEKTPOHUKH,

HAaHOMAaTEPHUAJIbl, OPraHUYECKHE U MUHEPAJIbHBIE

yaoOpeHus.
CoBpeMeEHHBIE  KOHCTPYKIIMOHHBIE

MaTcpualibl, KpaCKu, CTCKJIO, KCPAMHKaA.

Marepuansl 1ist 3eKTpoHukd. HanotexHnonorumn

XuMHsI B CEIIbCKOM  XO3sicTBEe.  Opranudeckue

118




U MUHEpAJIbHbIE yI0OpEHUS.

1 Xumust ¥ 310pOBbE YyesioBeKa: npaBuIIa 1
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToOB;
paBUIIa Oe3zomacHoOro UCIIOJIb30BaHUS
npenapaToB OBITOBOM XUMHH B TTIOBCETHEBHOMN
KUZHU
[Toaroroska k k\p B popmare EI'D (yacts 1) 1P
[Toaroroska k k\p B popmare EI'D (yactp 2) 1P
1P| UToroBast KOHTpoJibHas paboTa Nrorosas kontpoinbHas padoras ¢popmare EI'D 1P
WroroBas koHTposibHas pabora B popmare EI'D 1P
AHanmu3 UTOrOBOM KOHTPOJIBHOM padOThI 1P

1 4 B Heaes10, Bcero 35 4, u3
HHUX 3 4 — pe3epBHOE BpeMsl

3 u B Hegearo, Bcero 105 yu,

u3 Hux 10 g

— pe3epBHOE BpeMsi

YpoBeHb 00y4eHHs [TpakTrueckue paboThI KoHTposbHbIE paboThI
ba3zoBbrit 3 3
YrnyOneHHbIN 8 5
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