MHHHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJIEPAIIUU
I'ocynapcrBenHoe 0r01xeTHOE 001I€00pa3oBaTe/ibHOE Yupe:kaenue Camapckoil
o0Js1acTu cpeaHsisi o0meodOpazoBarenbHas mkoa Nel umenu I'epost CoBeTckoro

Coro3a 3ou Kocmoaembsinckoii ropoackoro okpyra Yanaesck Camapckoi odJiactu

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PyxoBoaurens MO 3aM. IUpeKTopa rno YP Jupextop
Boposnnosa JI.H. Hukutnna A H. HOxakoBa E.A.
[Ipotokon Nel
oT «29» aBrycta2024 r. «30» aBrycra2024 r. «30» aBrycrta2024 r.
PABOYASA ITPOTPAMMA

yueOHOro npeaMera « XuMHsI»
0a30BblIii M yriay0JeHHbIl YPOBHHI

s oOygaromuxes 10-11 kimaccos

A1)\

HOxxakoBa EkaTtepuHa AHaTonbeBHa
O=IBOY COL Ne 1 r.o. Yanaesck,
CN=HOxakoBa EkaTepuHa
AHaTonbeBHa,
E=so_schooll_chp@samara.edu.ru
MHOK PacCMOTPEH 3TOT JOKYMEHT
69a86999c636b8036b0fdc0a97687904
70d4cb52

2024.08.30 16:00:14+04'00"

2024



INOACHUTEJIBHASA 3AIIMCKA

MopenbHas CHHXpOHU3UpPOBaHHas paboyasi mporpaMmma 0a30BOTO U YIIIyOJIEHHOTO
u3ydenus npeamera «Xumus» B 10-11 kimaccax paspaborana Ha ocHoBe Paboumx
IPOrPaMM CpeTHEro 001Iero 00pa3oBaHus Mo XUMuu (6a30BbIN YPOBEHB,
yrayOn€HHBIN yPOBEHB), 0OOPEHHBIX pelieHneM (enepabHOTO
y4e0HOMETOIMYECKOT0 00beIMHEeHU 110 001eMy oOpa3oBanuto ot 29.02.2022r.,
IPOTOKOJ 7/22, COCTaBJICHHBIX Ha OcHOBE DenepanbHOro 3akoHa oT 29.12.2012 Ne
273-d3 «O06 obpazoBanuu B Poccuiickoit @eaepanuny», TpeboBanuit k pe3ynbTaTam
OCBOEHHMSI OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMbl CPETHETO OOIIero o0pa3oBaHus,
npeAcTaBieHHbIX B DeiepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
cpeaHero oo61iero oopasoBanusi, (yTBEpKIEH MprukazoM MUHUCTEPCTBA 00Opa30BaHUS
u Hayku Poccutickon @eneparuu ot 17 mag 2012 1. Ne 413, ¢ usmenenusamu ot 12
aBrycta 2022 r.), ¢ yuérom «KoHieniuu npenojgaBanusi yueOHOTro npeaMera
«XuMmusi» B o0pazoBaTelibHbIX opranuzanusax Poccuiickoit @eaepariuuy,
peanu3yIoNMX OCHOBHBIE 00IIe00pa3oBaTEIbHBIC MPOTPaMMBbDy (YTBEPKICHA
Pemiennem Komnerun Munnpocseuenns: Poccuu, npotokosn ot 03.12.2019r. Neo
[1K4BH) u penepanpHOi paboueit mporpamMmbl BocriuTanus. OCHOBY TIOJIXO0JIOB K
pa3paboTKe MOJIETLHON CHHXPOHU3UPOBAHHOM paboueit mporpaMmbl 0a30BOTO U
yrayonénHoro uzydeHus npeaMera « Xumus» B 10-11 kiaccax, K onpeeneHuro
oO1elt ctpareruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHSI 00YYAIOIINXCS CPEJCTBAMU
y4eOHOTO IIpeIMeTa « XMMHUs» Ha 0a30BOM YPOBHE COCTABHIIM KOHIIETITYaIbHbIC
nosioxkenust ®I'OC COO o B3auMo00OyCIIOBIEHHOCTH LIEJIeH, COAepIKaHus,
pe3yJbTaToB O0y4YEeHUS U TPEOOBAHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.
N3ydenne npeamerta, peasinzyeMoe B yCiIoBUsAX AU PepeHIIupoBaHHOTO,
npoduiIbHOro 00y4YeHus, NPU3BaHO 00ECIEYUTh 00IIE00pa30BaTEIbHYIO U
OOI1IEKYJIbTYPHYIO MOJITOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JIJIsl ajanTalluu

HX K GBICTpO MCHAIOINMCA YCIIOBUAM JKU3HH B COLIMYMC, a4 TAKKC AJIA ITPOJOJIZKCHUA
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0OyYEHHS B CPEIHUX CICIUATBHBIX M BBICIINX YUYCOHBIX OpraHU3aIHIX, B KOTOPHIX
XUMUS ABIIICTCS OAHOU M3 MPUOPHUTETHBIX TUCIIUATIINH.

B cooTBeTcTBUU C JaHHBIMH MOJOKEHUSIMH MOJIEIbHAS CHHXPOHU3UPOBaHHAS
pabouas mporpamma cpeiHero ooiiero oopazoBanusi (6a30BbIid YPOBEHD):
yCTaHaBIIUBAET 00s3aTeIbHOE (HHBAPUAHTHOE) TIPEIMETHOE COJIEpIKaHuE,
OTIpeETISICT KOJMYCCTBCHHBIC i KAUeCTBEHHBIC €r0 XapaKTePUCTUKH Ha KaXKIOM
aTane U3y4eHHS MpeaIMeTa, IpeaycCMaTpUBAST IPUHITUIIBI CTPYKTYPHUPOBAHUS
COJIEpKaHus U paclpeIeICHHs ero Mo KjiaccaM, OCHOBHBIM pa3jiesiaM M TeMaM Kypca;
aéT MpUMEpPHOE pacipe/esieHne yueOHbIX YaCOB 10 TEMAaTUYECKUM pa3jieram,
PEKOMEHIyeT MPUMEPHYIO TTOCICIOBATEIIBHOCTD U3YUEHUS OTACIBHBIX TEM Kypca C
y4IETOM MEXIPEIMETHBIX i BHYTPUIIPEIMETHBIX CBSI3EH, TOTUKHM Y4EeOHOTO mporiecca,
BO3pacTHBIX 0coOeHHOocTel yuamuxcs 10-11 kmaccoB; 1aéT METOAMYECKYIO
WHTEPIPETAUIO TIeJIeH U3YUEHUS MIPEIMETa Ha YPOBHE: COBPEMEHHBIX MPUOPHUTETOB
B CUCTEME CPEHETO O0IIeT0 00pa30BaHus, COACPKATEIHHON XapaKTEPUCTUKU
IUTAHUPYEMBIX PE3YJIHTATOB OCBOEHHUS OCHOBHOM 00pa30BaTEeIbHON MPOTPAMMBI
cpenHero oomero oopazoBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX, MPEMETHBIX),
OCHOBHBIX BUJIOB Y4€OHO-TO3HABATEIBHON NEATEIHPHOCTH YUYCHUKA TI0 OCBOCHHUIO
coniepkanus npeameta. [1o BceM Ha3BaHHBIM MO3UIUSAM B TIporpaMMe COOITr0IeHa
IPEEeMCTBEHHOCTh ¢ Paboueii mporpamMmoii OCHOBHOTO OOIIETo 00pa3oBaHUs IO

xuMuH (151 8—9 Ki1accoB 00pa30BaTENIbHBIX OpraHu3aliiii, 0a30BbIi YPOBEHB).

MopenbHas CHHXpOHU3UPOBaHHAs pabodasi mporpaMMa UMeEeT 11eb
CHHXPOHHU3UPOBATH COJIEpKAHUE YUECOHOTO TIpeaMeTa I U3yUeHUs MpeIMeTa
«Xumusi» B 10-11 kiaccax B paMkax MyJabTUIPOGUIBHOTO YU4€OHOTO TIJIaHa.

enu u 3agaun yueOHOTO MpeaMeTa « XUMHEs B COOTBETCTBYIOIIEM paszelie
IpOrpaMMBbI MIPEJICTABIICHBI COBMECTHO, KakK JiJIsi 0a30BOT0, MaK u OJisl Y2y OiéHHO20

yposneit'.



B paznene [Inaaupyemplie pe3yiabTaThl OCBOCHHS Y4EOHOTO MpeaMeTa « XUMUS
CUHXPOHU3AIMS MPEICTaBICHA B BU/IE JOMOJHCHHS K 0a30BOMY YPOBHIO, @ HMEHHO,
[IpeameTHBIC PE3yNbTATHI, JOCTUTAEMBIC O0YUYAIOIIUMHUCS Ha YTITYOJIEHHOM yPOBHE
M3YyYECHUS XUMHH, BBIIEIEHEI KYPCUBOM .

B pasnenax Conepxanue matepuana u TemaTuueckoe miaHUPOBAHUE UMEETCS
BBIIENICHHBIM MaTepHall, UMEIOINUI Ho1YepPKUBAHNE” KaK Ha 0a30BOM, TaK U Ha
yTayOa€HHOM YPOBHSX, KOTOPBIA M3Y4YaeTCsl B 03HAKOMHTEIILHOM IUTAHE U HE
BKJIIOYAETCSA B COCTaB MPEAMETHBIX pe3ynbTaToB ocBoeHus: OOIT COO.

B paznene TemaTudeckoe miaHUpOBaHUE TIPUHITUI CHHXPOHHU3AIIUHN TIPOSIBIICH
CIEAYIOIIUM 00pa30oM: Yachl HEACIbHOW HATPY3KH ISl yrayOJaEHHOTo U 6a30BOTO
YpOBHEH yKa3aHbI TAKMM 00pa3oM, 4TO OJIHa TeMa (OJIMH Yac B HEJIEII0) erHa s
JIByX YPOBHEM, a OCTAJIbHBIE JIBA Yaca U TEMbI HEICIbHON HATPY3KH JIJIs
yrayOn€HHOTO YPOBHS yKa3aHbl B CTPOKAX HIKE U TOJIBKO JIJISt 3TOTO ypoBHs. YacTh
PE3EepPBHBIX YACOB TO3BOJIMIIA BCTPOUTH HEOOXOIUMOE KOJIMYECTBO YaCOB B TEMax
U3YYCHHS, a TAK)KE OPTaHU30BaTh U TEMATUUYECKOE MOBTOPEHUE KaK Ha 0a30BOM, TaK
U Ha yrIIyOJIEHHOM YPOBHSIX, U UTOTOBOE MOBTOpeHUE; B rpadax «KonuuecTBo 4acos

yKa3aHbl TAK)KE T€ Yachl, KOTOPBIE B3SITHI U3 pe3epBa (yKa3aH CUMBOII «P).

'Kypcusom B TeKkcTe nporpammsbl B pasgenax « Llenun n 3apaun», «MpeameTHble pe3ynbTaTbl» BblAeneHbl
3N1eMeHTbI, KOTopble NpeAcTaBeHbl A4 U3yYeHUA Ha YrayBAEHHOM ypOBHe.

2|-|0£I,'«Ie[)KI/IBaHl/Ie nmeet matepuan, KOTOprVI n3y4yaeTcAa B O3HAKOMUTE/IbHOM MNJlaHe U He BK/IKIOYaeTCA B COCTaB

npeameTHbIX pesynbTatos ocsoeHna OO[ COO.

[Tpu popmupoBanum TemaTHUeCKOro IUIAHUPOBAHUS MTPEAYCMATPUBATIOCH
pacnpeziesieHue 4acoB BHYTPU TEM U MEXy TEMAMH C LIEJIBI0 00€CTICUEHMS
HEEJIbHOW HArpy3KH i 00y4aroluXxcsl, U3y4aloluX XUMHUIO Ha yriayOaéHHOM
ypoBHe. Ilepepacnpenenenye 4acoB MexAy HEKOTOPBIMA TEMAaMH I103BOJIUIIO
COXPAaHUTh TEMATHUECKUN yueOHBI 00BEM MaTepuaa, UCIIOJIb30BaHUE PE3EPBHBIX

94acoB TaKe 00eCeunsIo HaTuyue y4eOHbIX YacoB Ha 0000IIeHNEe, UTOTOBOE



MOBTOPEHHUE U KOHTPOJb yueOHOro Matepuaina. Takum o0pa3oM, CHHXPOHU3AIUS
TEMaTUYECKOTO MIaHUPOBAHMS 0a30BOr0 U YIITyOJEHHOTO YPOBHEN U3YUEHUSI XUMUHU
MOJIHOCTBIO COXPAHWIIA COJEPKATENBHBIN acleKT nporpamMsl KypcoB 10-11 kimaccos
JUTSL MyJBTUITPO(QHIIBHOTO Y4eOHOTrO IJIaHa.

JlaHHas mporpaMma sIBJISI€TCSI OPUEHTUPOM JUIsl COCTABJIEHUs pabouuX Mporpamm,
aBTOPBI KOTOPBIX MOTYT MPEAJIOKUTH CBOM MOAXO0 K CTPYKTYPUPOBAHUIO U
II0CJIEI0BATENBHOCTH U3yUEHUsI YUEOHOTr0 MaTepuaa, a TakXkKe CBOE BUACHUE
OTHOCUTEJIHHO BO3MOKHOCTH BBIOOpA BApUATUBHOM COCTABIISAIONIECH COAEpKaHUS
peaIMeTa JOMOJHUTENBHO K 0053aTeNIbHON (MHBAPUAHTHOW) YaCTH €ro COAEPKaHUs
B paMKax pe3epBHBIX 4acoB. Pe3epB yueOHOro BpeMeH! peKOMEHAYETCS IS
pean3aluy aBTOPCKUX IOIX0J0B K MCIIOJIB30BAHUIO pa3HOOOpa3HbIX (HopM

OpraHu3aluy y4eOHOro mnpoiecca.

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUS»
Xumuueckoe 00pa3oBaHme, MOTYy4aeMO€ BBITYCKHUKAMU CPETHEH MIKOJIBI,

SIBJISIETCSI HEOTHEMJIEMOM YacThIO X 00pa30BaHHOCTH. OHO CITY>KHUT 3aBEPIIAOITIM
ATANiOM pean3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIUX IEJTOCTHON CUCTEME XUMHUYECKOT0 00pa3oBaHusl. JTU
[IEHHOCTH KacaloTCs MO3HAHMS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHMSI MUPOBO33PEHHUS U
oO011el KyIbTYphI YEIOBEKa, a TAKKE IKOJIOTMUYECKH 00OCHOBAHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U MPUPOJHON cpefe. Peanuzyercs xumudeckoe 00pa3oBaHue
y4aIuxcsi CpeIHEH IMIKOJIbI CPEJICTBAMH YUE€OHOTO NMpeaMeTa « XUMUs», COJIepIKaHNe
Y TIOCTPOCHHUE KOTOPOTO OINpe/IeTEHBI B TPOrpaMMe C YUETOM CrieliMUKU HAYKH
XUMUH, €€ 3HAYCHUS B TTO3HAHUM MPUPOJILI U B MATEpUATILHON KU3HU 00IIeCTBa, a
TaKXe C Y4€TOM OOIIMX 11eJIe U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero odiero oopazoBanusi B Poccuiickoit ®enepannu. Taxk,
HampuMep, pu GOPMHUPOBAHUH CONCPKAHUS TIPEIMETAa « XUMUS» YUTEHBI

CJICAYIOOINC ITOJIOKCHHA O CHCI_[I/I(bI/IKe 1 3HAUYCHNWHU HAYKH XUMUU:
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XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJib B
COBPEMEHHOW LIMBWIIM3AIMH, B CO3JAHUH HOBOW 0a3bl MaTepUanbHOM KynbTyphl. OHa
BHOCHUT CBOM BKJIaJ B POPMHUPOBAHUE PALMOHAILHOTO HAYYHOT'O MBIIUICHHUS, B
CO3JaHME 1EJIOCTHOTO NPEJICTABIIEHUS 00 OKpPYKAlOLIEM MUPE KaK O €IMHCTBE
IPUPOABI U YEJIOBEKA, KOTOPOe (POPMUPYETCS B XUMUU HA OCHOBE IIOHUMAaHUS
BEILIECTBEHHOT'O COCTaBa OKPY’KAOLIETO MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSIMU IPUMEHEHUSI.
CoBpeMeHHass XMMHS KaK HayKa CO3UAATeNIbHasl, KaK HayKa BBICOKUX
TE€XHOJIOTU HaIlpaBJe€Ha Ha pelIeHUE TJI00ATbHBIX MPOOJIEM YCTOMYUBOIO Pa3BUTHS
YEJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBOM, SKOJIOTUUECKON
0€30MacHOCTU U OXPaHbl 310pOBbA. TECHO B3aUMOJAEHUCTBYS C IPYyTUMU
€CTECTBEHHBIMU HayKaMU, XMMUs CTAJIa HEOThEMJIEMOU YaCTbI0 MUPOBOM KYJIBTYPBI,
HEOOXOAMMBIM YCIIOBHEM YCIEIIHOTO TPY/1a U )KU3HH KaXKJI0T0 YIeHa OOIIEeCTBa.
B cootBercTBUU ¢ 06muMu niensimu u npuaipnamu COO cozepskanue mpeameTa
«Xumus» (10-11 knaccel, 0a30BbIi YPOBEHb H3Y4€HHS ) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYIbTYPHYIO TOJATOTOBKY 00YYarOIIUXCsl, HEOOXOIUMYIO
UM JJIS BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B
KU3Hb COLIMYyMa, MPOAOKEHUSI 00pa30BaHUs B Pa3JIMYHBIX 00JACTAX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEM.

CoCTaBISIOIUME TpeaMeTa « XUMUS SBIAIOTCS 0a30BbI€ KYPChI —
«Oprannueckas Xumush» U «O0111as 1 HEOpraHUYeCcKask XMMHUsD, OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HayKH: CHCTEMA
3HAHUM MO0 HEOPTraHWYECKON XUMHHM (C BKIIOYEHHEM 3HAHUN U3 00IIeH XUuMUK) U
OpraHnyeckoi xumuu. PopMUpoOBaHUE JAHHON CUCTEMbI 3HAHUW MPU U3yYEHUHU
npeaMeTa o0ecrieunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCET0 MHOr0oOpa3us BEIlEeCTB
Ha OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TeOpui XUMHUHU. CTPYKTypa CoJlep KaHUs
KypcoB — «Oprannyeckas xuMus» U «OO01as 1 HEOpraHU4ecKas XUuMUs»

chopMUpoBaHa B IporpaMMe 1Mo XMMUU Ha OCHOBE CUCTEMHOTIO MOJX0/1a K U3YUYEHUIO



y4eOHOT0 MaTepHraiia U 00yCJIOBI€HA UCTOPUUECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHHUM Ha OIPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. B Kypce opraHndeckon XumMuu
BEILIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIIACCUYECKOW TEOPUU CTPOCHUS
OPraHUYECKUX COCIMHEHUH, a TAKKE HA YPOBHE CTEPEOXUMHUUYECKUX U DJIEKTPOHHBIX
IpEICTaBICHUN O CTpOeHUU BenlecTB. CBeeHHs 00 U3y4aeMbIX B Kypce BEIIECTBaxX
JAI0TCA B Pa3BUTHHU — OT YIJIEBOJIOPOJOB /IO CIOXKHBIX OMOJIOTMYECKH AKTUBHBIX
coennHEeHM. B Kypce opraHndecKoil XUMHUH MOTy4YaloT pa3BUTHE CHOPMHUPOBAHHBIC
Ha YPOBHE OCHOBHOT'O O0IIeT0 00pa30BaHus NEPBOHAYAIIbHBIE MTPEICTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAIMOHHBIX MTPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKOU pEAKIUU.

B npeamere «Xumus» 0a30BOro ypoBHs pacCMAaTPUBAETCS U3yUYEHHBIN HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus TEOPETUUECKUN MaTepral U (haKTOIOTHUECKHE
CBECHUS O BEIIECTBAX M XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «Oomas
Y HEOpraHUYECKask XUMUs» 00yUYaroIUMCsl IPEJOCTABIISIETCS. BO3MOXXHOCTh OCO3HATh
3HaYCHHUE NMEPUOUIECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTUYECKUX
HO3UIHM, ITy0Ke NOHATh UCTOPUUECKOE U3MEHEHUE (PYHKIIUM 3TOro 3aKOHa — OT
ob6o01arome 10 00bICHSIOINIECH U Iporuo3upyromeid. Enqunas cucteMa 3HaHUM O
BaKHEHIINX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U PUMEHEHHH, a TAKKE O
XUMHYECKUX PEAKLHUSX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX NMPOTEKAHUS JOTOJIHSIETCS
B Kypcax 10 u 11 knaccoB aneMeHTamMu coepKaHusl, UMEIOIINMHU
KyJIbTYPOJIOTHUECKHUI U MPUKIIATHON XapakTep. ITU 3HaHUS CIIOCOOCTBYIOT
NNOHUMAHMIO B3aNMOCBSI3U XUMHUU C APYTMMH HAYKaMH, PACKPBIBAIOT €€ POJIb B
N03HABATEJIBHON U MPAKTUYECKOW NEATEIbHOCTH YEI0BEKA, CHOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX
NPUIIOKEHUH XMMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOLIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MTPOOJIEMaXx, CBSI3aHHBIX C XUMHUEH, KPUTUIECKH OCMBICIIUBATh
UHGOPMAIUIO U IPUMEHSATH €€ JUIs MOMOJIHEHUS 3HAaHUH, pelIeHus

HHTCJUICKTYAJIBbHBIX U OKCIICPUMCHTAJIbHBIX UCCIICAOBATCIIbCKUX 3a/1a4. Conepx(aHHe



y4eOHOro mpeaMera « XUMHUS» TaHHOTO YPOBHS U3YUYCHHsI OPHEHTUPOBAHO HA
dopMupoBaHre y 00YJAIOIUXCS MEPOBO33PEHUECKON OCHOBBI JISI TOHUMAHWSI
dunocodckux uaeH, Takux Kak: MaTepUaIbHOE EMHCTBO HEOPTAHUYECKOTO U
OpraHU4eCcKOro Mupa, 00yCiIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U
CTpOEHHEM, TT03HABAEMOCTb MPUPOIHBIX SIBICHUN ITyTEM IKCIIEPUMEHTA U PEIICHUS
IPOTUBOPEYHIA MEXKTy HOBBIMU (DAKTAMU U TEOPETUICCKUMU MPEATOCHUIKAMH,
OCO3HAHHE POJI XUMHUU B PEIICHUH IKOJIOTHUUECKHUX MPOOJIEM, a TaKkKe MpodiieM
cOepeXeHUs SHEPTETUUECKUX PECYPCOB, ChIPhs, CO3JaHMUS HOBBIX TEXHOJIOTHH U
MaTepHaJIoB.
B mane pemienus 3aga4 BOCOIUTAHMS, PA3BUTHS U COLMATHM3AINH 00YJarOIINXCs
PUHSATHIC TPOTPAMMOM 110 XMMHUU TIOJIXO0JIbI K ONPEICIICHUIO COICPKaHUSI U
MOCTPOCHUS TIPEIMETA MPEAYCMATPUBAIOT (POPMUPOBAHUE Y 00YUAIOITUXCS
YHUBEPCAITBHBIX YUEOHBIX JACHCTBUHN, UMEIOMNX 0a30BO€ 3HAUCHHE IJIST PA3TMUHBIX
BUJIOB JICSITEILHOCTH: PEIICHUs MPoOJieM, MOUCKa, aHau3a U 00padoTKH
uH(pOpPMAIMH, HEOOXOIUMBIX ISl IPUOOPETEHUS ONBITA MPAKTUYECKON 1
UCCJIeI0BATEILCKOM JESTENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUHU.
XvMHsI Ha YPOBHE YIJIYOJIEHHOT0 M3YYeHUs 3aHUMACT BAKHOE MECTO B CHUCTEME
€CTECTBEHHO-HaYyuyHOTO oOpa3oBanus yqamuxcs 10—11 kmaccos. U3ydenue
peaIMeTa, peain3dyeMoe B yCIoBHIX TudpepeHInpoBaHHOTO, TPOGUIEHOTO
oOy4eHus1, MpU3BaHO 00ECIEYUTH 00IIe00pa30BaTEIbHYIO U OOIIEKYIBTYPHYIO
MOJITOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOUMYIO JUIsl a/IaliTalliy UX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HU B COLUYME, a TAKXKe JIJISl IPOJOJKEHUsI 00yUeHHs B
OpraHm3anmsx mpoheccCHoHaTFHOTO 00pa30BaHusl, B KOTOPBIX XUMUS SBIISCTCS
OJTHOH M3 MPUOPUTETHBIX TUCIUILIMH. B mporpaMme mo XMMuu Ha3HaYCHUE
npeaMeTa « XuMUsD MoIy4aeT MoApOoOHYI0 HHTEPIPETAIII0 B COOTBETCTBHUH C
ocHoBornonararmumu noioxeHusMu I'OC COO o B3auMo00yCI0BIEHHOCTH
1eseH, coiep:Kanus, pe3yibTaToB 00yUueHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU
BBITTYCKHUKOB. CBUICTEIILCTBOM TOMY SIBJISIIOTCS CIIEAYIOIINE BHITOTHIEMBIC

IPOrPAMMOM 110 XUMHUH (PYHKITUN: HH)OPMAITMOHHO-METOANYECKAsl, peaTu3alusl
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KOTOpO# 00ecreynBaeT MoiydyeHre NpeICTaBICHUs O LEJIsX, COJAEPKaHUM, 001Ien
CTpaTteruu oO0y4eHus, BOCIUTAHUS U Pa3BUTHUSL 00yUarOUIUXCs CPEICTBAMHU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO Mpo¢uIis; OpraHu3allMOHHO-TIaHUPYOIIas,
KOTOpas MpeAyCMaTPUBAET ONPEIETICHUE: TPUHIIUIIOB CTPYKTYPUPOBAHUS U
NOCJIEOBATENbHOCTU U3YUYEHUSI yUeOHOTO
MaTepuana, KOJMYECTBEHHBIX U KaU€CTBEHHBIX €r0 XapaKTEPUCTHUK;

HOJXO0J0B K (JOPMUPOBAHUIO COJIEPIKATEIBHON OCHOBBI KOHTPOJIS M OLICHKU
o0pa3oBaTeIbHbIX JOCTHKEHUI 00yYaloOlMXCsl B pAMKax UTOMOBOM aTTeCTalliy B
(dbopMe eIMHOTO TOCyAIapCTBEHHOTO SK3aMEHa MO0 XUMUHU.

[Iporpamma aJig yriyOJa€HHOTO U3YUYEHUS! XUMUM:
YCTaHABJIMBAET MHBAPUAHTHOE MIPEIMETHOE COAECpKAHKE, 003aTEIBbHOE IS

U3yYEHHUsS B paMKaxX OTAEIbHBIX MPOUIIeH, IpeyCMaTPUBAET pacIpeIeieHue U
CTPYKTYpUPOBaHHUE €r0 IO KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSM/pa3aesaMm
Kypca;

a€T MpUMEpPHOE pacTpeesieHne yueOHOTO BpEMEHH, PEKOMEH TyeMOT0 IS
U3yYCHUS OTICIBHBIX TEM;

npeiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTh N3yUEHHUsI yUeOHOr0 MaTepuana ¢
y4€TOM JIOTUKU MTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBS3CH;
1a€T METOIMYECKYI0 HHTEPIPETALIMIO [IeJIeH U 3aj1a4 U3YUCHHUS [IpeIMeTa Ha
yriayOIE€HHOM YPOBHE € yUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPETHETO
o01m1ero o0pa3oBaHus, COEPKATEIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEeTHETO 00IIero oOpa3oBaHus
(JIMYHOCTHBIX, METANIPEIMETHBIX, PEJAMETHBIX ), a TAK)KE C YIETOM OCHOBHBIX BHIOB
y4e0HO-TT03HABATEIIBHBIX JCHCTBHI 00YYarOIIET0Cs M0 OCBOSHHUIO COJIEPIKAHUS
npeaMeTa.

[To BceM mo3uIusM B MporpamMme 1Mo XUMHUHU MIPETyCMOTPEHA MTPEEeMCTBEHHOCTh C

o0y4yeHreM XUMHH Ha YPOBHE OCHOBHOTO 0011ero oopazosanus. [IporpamMmma mno
XUMHH CIYKUT OPHEHTUPOM IS COCTABIICHHUSI aBTOPCKUX pabOYMX MporpaMm. 3a

npeaeiaMu yCTaHOBICHHON MPOrpaMMOi 10 XUMUHU 00513aTeIbHOM (MHBAPUAHTHOM )
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COCTAaBJISIFOIIEH CoJIep KaHMs y4eOHOro npeameTa « XUMUs OCTaETCs BOBMOXKHOCTh
BbIOOpA €ro BapMaTUBHOM COCTaBIISAIONICH, KOTOPAsl IOJKHA ONPEIETAThCS B
COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO Mpouiist 00yueHus. ABTopamu
paboyux MporpaMmM MOXKET ObITh PEIOKEH NHOM MOIX0/l K CTPYKTYpPHUPOBAHUIO
y4eOHOT0 MaTepHuala U MocyIeI0BaTEIbHOCTH €r0 U3y4Y€HHUs, CBOE BUJICHUE ITyTEH U
croco60B (hOpMUPOBAHMSI CUCTEMBI IIPEAMETHBIX 3HAHUH, YMEHUHN U BUIOB YU4eOHOM
JEeSITEIbHOCTH, @ TAK)KE CUCTEMBI CITIOCOOOB U METOUYECKUX MTPUEMOB IO PA3BUTHUIO
¥ BOCIIUTAHUIO 00YJaroIuXcsl.

B cootBercTBUHM ¢ KOHIIENTYyanbHbIMU TTON0keHUsIMU PT'OC COO 0 Ha3HaYeHUH
npeaMeToB 0a30BOro U yriayoJEHHOTO YpOBHEH B cucteMe nuddhepeHInpoBaHHOTO
00yueHHUs Ha YPOBHE CPETHEr0 OOIIero 00pa30BaHUs XMMUS HA YPOBHE
yTIyOJEHHOTO U3YUYEHHS HAIPABJICH HA PEANM3ALUI0 IPEEMCTBEHHOCTH C
MOCIICTYFOIIM 3TAIOM MOJIYYSHHUSI XHMHUYECKOTO 00pa30BaHuUsI B paMKaxX U3yUCHUS
CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JIMCIUTIINH B By3aX U
OpraHM3alMsIX cpeHero npodecCuoHaIbHOro 00pazoBanus. B 310l cBsA3U n3ydyeHue
npeaMeTa « XMMUsD OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa PACIITUPEHHE U
yrayOJeHne TEOPETUYECKON U MPAKTUIECKOM MOJrOTOBKH 00YyYarOIInUXCs,
BBIOpABIIIKX ONpPEeNEHHBIA TPOPUIIb 00YyUEHUsI, B TOM YUCIIE C IEPCIIEKTUBOMN
MOCJIEYIOIIETO NOJYyYeHHsI XUMUYECKOT0 00pa30BaHus B OpraHU3alusx
npodeccuoHanbHoro oopaszosanus. B ceere Tpedboanuit ®I'OC COO k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl
cpenHero oomero oopa3oBaHus U3yYeHUE MpeaMeTa « XUMHUSD) OPUEHTUPOBAHO
TaK)K€ Ha PEIICHHE 3a/1a4 BOCIIMTAHUS U COLIMAIBHOTO Pa3BUTHS O0y4YarOIIMNXCs, Ha
dbopMupoBaHUe y HIX OOIIEHHTEIUICKTYIbHBIX YMEHUN, YMEHHUH palliOHATN3aIlAN
y4e0HOTO TpyJa U 0000MEHHBIX CITOCOO0B JAEATEIHHOCTH, NMEIOIIIHNX
MEKIUCIUIUIMHAPHBIN, HAATPEIMETHBIN XapaKTep.

XUMHMsI Ha YPOBHE YIIYOJIEHHOTO U3YUYEHUS BKIIOYACT YIIIyOJIEHHBIE KYPChI —

((OpFaHI/I‘IGCKaH XUMUSI» U «06111351 N HCOPTraHUYCCKaAsd XUMMU). HpI/I OIIpCACICHUU
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II0JIXO0JIOB K OTOOPY M CTPYKTYPHOM OpraHU3alluy COACPIKAHUS ITUX KypCOB B
MporpamMMe MO XUMHUHU 3a OCHOBY NpUHATHI oJoxkeHnss PI'OC COO o paznuuusax
0a30BOro 1 yriIyOJaEHHOTO YPOBHEN M3YUCHHUSI TIPEAMETA.

OcHoBy cojepxkanus KypcoB «Oprannyeckas xuMus» u «OO0mmas u
HEOpraHUYecKasi XUMUs» COCTABIIAET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHUI,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO U3YUYEHUS IIpeIMeTa. DTa cucTeMa 3HaHU!
MOJIyYaeT ONpeeNIEHHOE TEOPETUUECKOE TI0MOJIHEHHE, TTO3BOJISIONIEE OCOZHAHHO
OCBOUTH CYIIECTBEHHO OO0JBIINN 00bEM (hakTosIOrnuecKkoro Marepuaia. Ha
yIIyOJI€HHOM YPOBHE M3YUYCHHS MpeAMeTa o0ecredeHa BO3MOKHOCTh 3HAYUTEILHOTO
yBEIMYCHHS 00hEMA 3HAHUH 0 XUMHUYECKHX IJIEMEHTaX U CBOMCTBAX UX COCAUHEHUHN
Ha OCHOBE PACIIMPEHUS U yIriyOJIeHHs MPeACTaBIECHUI O CTPOCHUH BEIIECTBA,
XUMUYECKOU CBSI3HM M 3aKOHOMEPHOCTSX MPOTEKAHMSI PEaKITNil, pACCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KHHETUKU U TEPMOIMHAMHUKH.

Nzyuenune nepuoaudeckoro 3akona u [leproandeckoil CUCTEeMbl XUMHUYECKUX
AJIEMEHTOB 0a3UpPyETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJICTABICHUSAX O
CTpPOEHUHU aToMa. XUMHUYECKasi CBSI3b OOBACHSIETCS C TOYKU 3PEHUS SHEPTeTUUECKUX
U3MEHEHUH npu e€ 00pa30BaHUM U Pa3pyIICHUH, & TAKXKE C TOUKH 3PCHHUS
MEXaHU3MOB €€ oOpa3oBanusl. M3yueHHe TUIIOB peaKIid JOTIOTHIETCS
(dbopMupOBaHKEM TIPECTABICHUN 00 AIEKTPOXUMUYECKUX MPOLIECCaX U AIIEKTPOIIN3E
pacrmiiaBoB U pacTBOPOB BEIIECTB. B Kypce opraHn4eckoil XUMHH MPH PACCMOTPEHUH
PEaKIMOHHOM CITIOCOOHOCTH COEIMHEHUH yiesaeTcs 0co00e BHUMaHUE BompocaM 00
ANEKTPOHHBIX d(PeKTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakumii. Ocoboe 3HaUeHHE UMEET TO, YTO Ha COAEPKaHUE KYpCOB XUMHH
yTrIyOn€HHOTO YPOBHS M3YUYEHUS JUTSI KIIACCOB OMpeae€HHOTO Tpoduis (TJIaBHBIM
0o0pa3oM Ha UX CTPYKTYpYy U XapakTep JOMOIHEHHUH K 00IIel CUCTeEME TPEIMETHBIX
3HAHMI) OKA3bIBAIOT BIUSHUE CMEKHBIE MPEeIMEThI. Tak, HanpuMep, B COJEPKaHUH
npeaMeTa JIsl KJIACCOB XUMUKO-(Pr3ndeckoro mpoduiis 00ibiioe 3Ha4eHUE OyIyT

HUMCTDB 3JICMCHTBI qu6HOFO MaTcpuajia 1o O6Hleﬁ XUMUHU. HpPI HN3YyUCHHUU IIPCAMCTA B
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JTAHHOM cJly4ae aKIeHT OyJeT cliesaH Ha OOU[HOCTh METOJI0B MO3HAHUS, OOUTHOCTD
3aKOHOB M TEOPUI B XUMHH U B PU3KKE: aTOMHO-MOJIEKYJISIpHAs! TEOpHUs
(MonexysipHast Teopus B (PU3UKE), 3aKOHBI COXPAHEHUS] MACChl U SHEPTUH, 3AKOHBI
TEPMOJIMHAMHUKH, 3JIEKTPOJIN3a, IPEJCTABICHUS O CTPOCHUH BELIECTB U Jipyroe. B
coJiep KaHUM IpeIMeTa Uil KIIaCCOB XMMHUKO-OMOJIOTHYECKOro MPOoQuiIs O0NbIIHIMA
yAEIbHBIN BeC OyIeT UMETh OpraHuveckas Xumus. B 3Tom citydae npegocraBisercs
BO3MOKHOCTB JiJIs1 00Jiee 00CTOSITETLHOTO PACCMOTPEHHSI XUMUYECKON OpraHU3aIiu
KJIETKU KaK OMOJIOTUYECKOW CUCTEMBI, B COCTaB KOTOPOM BXOJAT, K IPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTHI, KaK JIMIU/bI, OCJIKU, YTIEBOIbl, HyKICUHOBbBIE KHCIOThI
u apyrue. [Ipy 3ToM 3HaHUS O COCTAaBE M CBOMCTBAX MPEACTABUTEIECH OCHOBHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB CIY>KaT OCHOBOW JIJI1 U3yUYEHHS CYIIIHOCTH
npoleccoB (HOTOCUHTE3A, AbIXaHUS, MTUIIEBAPECHHUS.

B nmnane ¢popmupoBaHus OCHOB HAYYHOT'O MUPOBO33PEHUS, OCBOCHUS
OOIIeHAYYHBIX METO/I0B O3HAHMSI U OMbITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbIX
3HaHUU U3ydeHUe npeaMeTa « XuMus» Ha yriayO0inEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C yUeOHBIMU IIPEIMETaMH, BXOASIUMU B COCTaB
npeaIMeTHhIX obnacteit «EcTecTBeHHOHAYUYHBIE PpeaMEThI», «MartemaTuka u
uHpopmaTrka» 1 «Pycckuil s3bIK U TUTEpaTypay.

[Tpu u3ydyenun yueOHOro npeamera « XuMush» Ha yriayOJEHHOM YPOBHE TaKke, KakK
Ha YpPOBHE OCHOBHOTO U CpeJHEro o0Iiero oopaszoBanus (Ha 6a30BOM ypOBHE),
3a/1ayeil NepBOCTENEHHOW 3HAUUMOCTH SIBJIsI€TCA (POPMUPOBAHUE OCHOB HAYKU XUMUU
KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, IPAKTHUECKOW JEATEIbHOCTH YEI0BEKa
Y OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemenue aToi 3a1aun Ha
yriayOn€HHOM YPOBHE M3YUYEHHUS MIPEeIMETa IPENoaraeT peaanu3aluio Takux emei,
KaK:

(dbopMHpOBaHUE MPEACTABICHUI: O MAaTEPUAIbHOM €JUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U 03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B CUCTEME

€CTEeCTBEHHBIX HAYK U €€ BeylIel poJii B 00ECIIEUEHUH YCTOMYUBOIO Pa3BUTHS
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YeJI0BEYECTBA: B PEIICHUH ITPOOJIEM IKOJIOTHUECKOMN, IHEPTETUUECKON U TTUIIEBOM
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JaHINH HOBBIX MaTCPHUAJIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B 00CCIICYCHUH PAIIMOHATIBHOTO MPUPOIOTIOIB30BaHUS, B
(dhopMHUPOBAHUY MUPOBO33PEHUS U 00IIEH KyIbTYphI UEJIOBEKA, a TAKKE
9KOJIOTHYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M TIPUPOTHOM CPEJE;

OCBOEHHE CUCTEMBbI 3HAHUM, JIEIKAIUX B OCHOBE XUMHUUECKOM COCTABJISAIOIICH
€CTECTBEHHO-HAYYHOUN KapTHHBI MUpa: (yHAAMEHTAIBHBIX MIOHIATHHA, 3aKOHOB H
TEOPHUI XUMHUH, COBPEMECHHBIX TIPEICTABIICHUI O CTPOCHUH BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJIIPHOM, HaIMOJICKYJIIPHOM, O
TEPMOJIMHAMHYCCKUX U KHHETHYCCKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUYECKHUX
peaKkImii, 0 XUMHYECKOM PaBHOBECHUH, PACTBOPAX M IUCIIEPCHBIX CHCTEMaXx, 00
00X HAYYHBIX TIPUHITUIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopMupoBaHHe Y 00yUaIOIIMXCSI OCO3HAHHOT'O IIOHUMaHHUs BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUU TSI OOBSICHEHUS KITFOUEBBIX HJICH U TTPOOIIeM
COBPEMEHHOM XUMUH, JJI1 OOBSICHEHUS ¥ TIPOrHO3UPOBAHUS SIBJICHUH, UMEIOIIIX
€CTEeCTBEHHO-HAYYHYIO IPUPOJTY; TPAMOTHOTO PEIICHHS TTPOOJIeM, CBSI3aHHBIX C
XUMHUEH, MPOTHO3UPOBAHUSI, aHAJIN3A U OIIEHKH C TIO3UIIUM SKOJIOTHIECKON
0€30MacHOCTH MOCIJICICTBHIA OBITOBOW U TTPOU3BOJACTBEHHOM JICATCILHOCTH YETIOBEKA,
CBSI3aHHOM ¢ XUMHUYECKHUM MPOU3BOJICTBOM, HCTIOJIB30BAHIEM H IepepadboTKON
BCIIECTB;

yrayOJeHue mpeICcTaBlIeHU 0 HAyYHBIX METOIaX MO3HAHUS, HEOOXOAUMBIX JIJIs
PUOOPETCHHS YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SBJICHUM, UMEIOIIUX MECTO B NMPUPOJIEC, B IPAKTUUECKOU JACATEITHHOCTH

)51 HOBCC)IHCBHOﬁ KU3HU.

HEJA U 3AJAYU YYEBHOT O ITPEIMETA «XUMMUSA»
B mpakTuke npenoaaBaHus XUMUHM KaK Ha YPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHMsI TaK U HAa YPOBHE CPEJHET0 00Iero 00pa3oBaHUsl, IPH ONPEACICHUN

COAEPKATEIBHON XapaKTEPUCTUKU LIEJIEW U3YUEHHUS [IPEIMETA HAPABICHUEM
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NEPBOCTENIEHHOW 3HAUUMOCTHU TPAJAULUOHHO NpU3HAETCS (OPMHUPOBAHKE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON
NESTENbHOCTH YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyIbTYphl. C
METOAUYECKON TOYKH 3PEHUS TAKOW MOJIXO0/ K ONPENEIICHUIO LIEJIEeH N3yYCHHS
peIMEeTa SABJISIETCS BIOJIHE ONPABIAHHBIM.

['11aBHBIMU LENSAMH U3YUYEHUS NTpEeaMeETa « XUMUS» HAa YPOBHE CPEITHETO
o01iero oOpazoBaHus Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

(dhopMUpOBAHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHATHUSA,
dbyHIaMEHTaIbHBIC 3aKOHBI U TEOPUHU XUMUHU, OCBOCHUE S3bIKA HAYKH, YCBOCHUE U
MOHUMAHHE CYIIHOCTU TIOCTYIHBIX 0000IEHUIT MUPOBO33PEHUECKOTO XapaKkTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBIICHUS, (OPMUPOBAHUE U PA3BUTHE
NpEeACTaBICHUN O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIUH,
HEOOXOIUMBIX JIJIsi TPUOOPETEHUST YMEHHI OPUEHTUPOBATHCS] B MUPE BEIIIECTB U
XUMUYECKUX SIBJIEHUI, UMEIOLIUX MECTO B PUPOJIE, B IPAKTUYECKOUN U
MOBCEIHEBHOM )KU3HH;

pa3BUTHE YMEHUI U CITOCOOOB AEATEIBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
00BSICHEHHEM XUMHUYECKOTO IKCTIEPUMEHTA, COOJII0ICHUEM MPaBUIT O€30TIaCHOTO
oOpalleHusI ¢ BEIECTBAMM.

ConepxaTenbHas XapaKTEepUCTUKA LIeJIel U 3a7a4 U3y4EHUs IPEIMETA B
IporpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
IPUOPUTETAMU B CUCTEME CpeIHero o01iero oopazoBanus. CeroaHs B MpenojaBaHuu
XUMUHU B OOJIBIIIEH CTETIEHU OTIAETCS MPEANOUYTEHUE MPAKTUYECKOM KOMITIOHEHTE
cojiep>kaHusi 00y4YeHHUsl, OpUEHTUPOBAHHON Ha MOJTOTOBKY BHIITYCKHUKA
oronieo0pa3zoBaTeIbHOM OpraHu3aliy, BIAICIOIET0 He HA0OPOM 3HAHMIM, a
(yHKUIHOHAIBHOW FPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSAMH aKTUBHOTO

IMOJIYUYCHMU A 3HAHUU U IIPUMCHCHUS UX B peaHBHOﬁ JKU3HU I pCIICHWA
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NPaKTUYECKUX 3a7a4. B 3TOl CBA3M pH U3yUEHUU MIpeAMETa « XUMHUS)
JOMUHUPYIOIEE 3HAaUEHHUE ITPUOOPETAIOT TaKUE 1IEU U 331a4H, KakK:

ajanranus o0yyaroluxcs K yCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MUPA,
(opMUpOBaHNE UHTEIUIEKTYaJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pElIeHNH B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C BEIIECTBAMU U UX
npuMeHeHueM; (OpMUPOBAHKE Y OOYUAIOIINXCS KIIFOUEBBIX HABBIKOB (KITFOUEBbIX
KOMITIETEHLIUI ), UMEIOIUX YHUBEPCATbHOE 3HAUCHHE JIJISl PA3IMUYHbBIX BUIO0B
NEeSATENbHOCTU: pelIeHusl Ipo0sieM, MOMCcKa, aHaau3a u 00padoTku uHpopMaI,
HEOOXOIUMBIX JIJIsl IPUOOPETEHUS OIbITA ACSITEIbHOCTH, KOTOPask 3aHUMAET BaXKHOE
MECTO B O3HAHUU XUMHH, & TAKIKE JUIsl OLEHKH C IMO3HUIIMI 3KOJIOTHYECKON
0€30MaCHOCTH XapaKTePa BIHUSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB HA OPraHU3M
YeJIOBEKa U MPUPOJIHYIO CPEAY; PA3BUTHE O3HABATEIbHBIX HHTEPECOB,
UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00Yy4arOIUXCsl: CIOCOOHOCTH
CaMOCTOSITENILHO MPUOOPETATh HOBBIE 3HAHUS IO XUMHUH B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTSIMU, UCII0JIb30BATh COBPEMEHHbIE UH(POPMAIIMOHHBIE
TEXHOJIOTMHU ISl TIOMCKA U aHaJIn3a y4eOHON U Hay4YHO-TIOMYyJIApHON MH(pOpMalun
XUMHUYECKOTO COJCPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y OOYYAIOMINXCS aCCOLMATUBHOIO U JJOTUYECKOTO
MBILLUIEHHS, HAOII0JaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEO0OXOIMMBbI, B YACTHOCTH, IPH IJIAHUPOBAHUH U MPOBEJEHUN XUMHYECKOTO
AKCIIEPUMEHTA; BOCIIUTAHUE Y O0yYAIOIIMXCA YOSKIEHHOCTH B TYMaHUCTUYECKON
HaMpaBIEHHOCTH XUMHUHU, €€ BaXKHOM POJIM B PEIICHUH II100abHBIX TPOoOieM
PaLMOHAIIBHOTO MMPUPOIONOJIB30BAHMS, IOIIOJHEHHS SHEPIETUYECKUX PECYPCOB U
COXpaHEHUs PUPOJHOTO PABHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOIO
OTHOILIEHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE IPUOOPETEHHS OIbITA
VCII0JI30BaHUS NOJIYYEHHBIX 3HAHUM JUISl IPUHATHS TPAMOTHBIX PELIEHUN B

CUTyaluAaAX, CBA3aHHBIX C XUMHYCCKHUMU ABJICHUAMMU.
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IIpu uzyuenuu yuebHo2o npedmema «Xumusny Ha yenyoiéHHOM YpOsHe maKaice,
KaK HA YPOBHE OCHOBHO20 U CPeOHe20 0bue20 0opazosanus (Ha 6a3080M ypoasHe),
3a0auell nepeoCmMeneHHOlU 3HAYUMOCIU ABIAEMC POPMUPOBAHUE OCHO8 HAYKU
XUMUU Kax o61acmu co8pemMenHo20 ecmecmeo3Hanus, NpaKmuyecKol 0esamenbHoCmu
yenoseka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMypbl.

Pewenue smoii 3a0auu na yenyoiéHHoMm ypoeHe uzydenus npeomema
npeononazaem peanuzayuo maxkux yeaetl, Kax:

G opmuposarue npedcmagieHull.

0 MamepuanbHoM eOUHCmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCIU
ABNEHUL NPUPOObL, O Mecme XUMUU 8 CUCIeMe eCIMeCmE8EeHHbIX HAYK U eé gedyuyell
POJU 8 0becneueHuy yCmouuu8020 pa3eumusl yeios8eiecmsd.: 6 peuleHuu npooiem
9KOJI02UHECKOU, IHEPLeMUYecKoll U NUWeol 6e30NacHOCMU, 8 PA3UMuL MeOUYUHb,
CO30aHUU HOBLIX MAMEPUATIO8, HOBLIX UCIOYHUKOB dHEPeUl, 8 0becneyeHUU
PAYUOHATLHO20 NPUPOOONOIL308AHUS, 8 POPMUPOBAHUU MUPOBO33PEHUsL U 0Oy ell
KY/IbMYpbl Yel08eKd, a MakKice IKOA0SUYECKU 000CHOBAHHO20 OMHOULEHUSL K CBOEMY
300p06b10 U NPUPOOHOTL Cpede; 0CBOEHUE CUCIEMbl 3HAHULL, TeHCAUUX 8 OCHOBE
XUMUYECKOU COCMABAIoWel eCmecmeeHHO-HaAYYHOU KapmMUuHbl MUpa:
@yHOaMenmanbHblX NOHAMUL, 3AKOHO8 U MeopULl XUMUU, COBPEMEHHBIX
npeocmasieHuil 0 CmpoeHuU 8euecmad Ha Pa3HblX YPOSHIX — AMOMHOM, UOHHO-
MONEKYAAPHOM, HAOMOJLEKYTISIPHOM, O MEePMOOUHAMULECKUX U KUHEMUYEeCKUX
3AKOHOMEPHOCIAX NPOMEKAHUS XUMUYECKUX PeaKyull, 0 XUMUYECKOM PABHOBECUU,
pacmeopax u OUCNEPCHLIX CUCTEMAX, 00 0OWUX HAYUHBIX NPUHYUNAX XUMUYLECKO20
npou3800cmea; hopmuposanue y 00y4aroumuxcs 0CO3HaAHHO20 NOHUMAHUS
80CMPEOOBAHHOCIU CUCTEMHBIX XUMUYECKUX 3HAHUU OJI5 00BACHEHUS KIIIOYEBbIX
uoetl u npobrem cospemMenHou Xumul, 01 00bACHEHUs. U NPOSHO3UPOBAHUSL A6NEHUL,
UMeIoWUx ecmecmeenHo-HAYYHYI0 NPUPOOY; 2PAMOMHO20 peuletus npoobem,
CBAZAHHBIX C XUMUEU, NPOSHOZUPOBAHUS, AHAIUZA U OYEHKU C NO3UYULL IKOJLOSUHLECKOLL
bezonacnocmu nociedcmauil 6bIMoBolU U NPOU3BOOCMBEHHOU 0esIMeIbHOCU
Yeo6eKd, C8A3aHHOU C XUMUUECKUM NPOU3BOOCMBOM, UCNOIb308AHUEM U

nepepabomkou eewjecms, yenyoienue npeocmasienuli 0 HayyHblX Memooax

16



NO3HAHUS, HEOOXO0OUMBIX 01 NPUOOPEeMeHUs. YMEHUL OPUEHMUPOBAMbCS 8 MUpe
gewyecme u 0OvACHEHUS XUMUYECKUX ABIEHULL, UMEIOWUX MeCmo 8 npupooe, 8
NPAKMU4ecKol 0esimeabHOCMU U NOBCEOHEBHOU HCUIHU.

B nnaune peanusayuu nepeoouepeonvix 60CnUmamenbHuixX u pa3zeuearoujux
@yHKYULl YyerocmHou cucmemvl cpedHe20 0oue2o 00pazoeanus npu U3y4eHuu
npeomema «Xumusiy Ha yenyOIEHHOM YpO8He 0COOYI0 aKmMYalbHOCMb NPUOOpemarom
maxue yeau u 3a0aiu, Kax:

gocnumanue yoeircOEHHOCMuU 8 NO3HABAEMOCMU SIBTIeHULL NPUPOObL, VEAHCEHUS
K npoyeccy meopuecmea 8 001acmu meopemudeckux u NPUKIAOHbIX UCCIe008aHULL 8
Xumuu, popmuposarue Mupo8o33peHus, COOMBEEncmeyIoueco0 cO8PEMEHHOM) YPOBHIO
Ppaszsumusi HayKu, passumue MOMusayuu K 00y4yeHuro u NoO3HaHuio, CnocooHocmeli K
CAMOKOHMPOTIO U CAMOBOCRUMAHUIO HA OCHOBE YCBOEHUS 00 eueNl08edeCcKUx
YeHHocmel, pazeumue no3HABAMENbHbIX UHMepPecos, UHMELIeKMYalbHblX U
MBOPUECKUX CNOCOOHOCMeEl 00YUaAOWUXCsl, POPMUPOBAHUE Y HUX COZHAMENbHO20
OMHOUIEHUS] K CAMO0OPA308AHUIO U HENPEPBLIBHOM) 00PA308AHUI0 KAK ) CIIOBUIO
YCneuwHou npogheccuorHanbHou U 0ouecmeeHHol 0esimealbHOCMU, 0MEemcmeeHHO20
OMHOUIEHUSI K CB0EM) 300P08bI0 U NOMPEOHOCMU 8 300POBOM 00pa3e IHCUHU
Gopmuposarue ymeHul U HA8bLIKOG PA3YMHO20 NPUPOOONONIL30BAHUS, PA3BUMUE
9KON02UYECKOLL KYIbMYpbl, NpUoOpemeHue onvlma ooujecmeeHHo-noe3Holl
9KON02UYECKOU OesameTbHOCU.

[enu u 3a7a4n U3yueHUs npeaMeTa « XUMHUD TOTYYUITH MTOAPOOHYIO
METOAUYECKYIO MHTEPIPETALMIO B pa3jeie nporpaMmsel «llnanupyemsie pe3yibTaThl
OCBOCHHSI TIPeIMETay, OJarogaps ueMy o0ecredeHo YE€TKOe MPEICTaBICHUE O TOM,
KAaKW€ 3HAHUS U YMEHUS UMEIOT IIPSIMOE OTHOILLIEHUE K PEaIu3alui KOHKPETHOM

LIEJIH.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE
B cucreme cpegnero oouero oopa3oBanus « XUMUs», U3ydaeMas Ha 0a30BOM
ypOBHE, MPU3HaHA 0053aTeIbHBIM yUSOHBIM IPEIMETOM, BXOSIINM B COCTAB

npenmetTHoi obnmactu «EctecTBenHble Haykn». OOI1Iee YICIIO 9acoB,
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PEKOMEHIOBaHHBIX Ui u3yueHus xumuu — 70 dyacoB: B 10 kinacce — 35 yacos (1 gac
B Henento), B 11 kiacce — 35 yacoB (1 gac B Hefenio).

VY4eOnbll peaMeT « XUMHUsD yTriayOaEHHOTO YPOBHS U3YUYEHUS! BXOJIUT B COCTaB
npenMeTHo obnactu «EcrecTBeHHbIE HAyKn». Ero u3yueHnue npeaycMoTpeHo B
KJIacCaxX €CTECTBEHHOHAYYHOTO Mpouiisi, HAPUMEP XUMUYECKHUX,
XUMUKOOMOJIIOTUYECKUX U MEIUIIMHCKHUX. B 3TUX Ki1accax u3ydeHue JaHHOTO
peaMeTa MpeayCMOTPEHO B 00bEME yueOHOM Harpy3Ku HE MeHee 3 4 B HEJIENIO.
OO611ee ynciIo yacoB, pEKOMEHIOBAHHBIX JIsl U3YYEHHS] XUMUU Ha YTITyOIEHHOM
ypoBHe, — 210 yacoB: B 10 kiacce — 105 yvaca (3 gaca B Henento), B 11 kimacce — 105
yaca (3 Jaca B HeJIeJNI0).

[Tpu popmupoBanmm 06pa3oBaTENbHON OpraHU3alueld MyJIbTUITPO(UIBLHOTO
yaeOHoro tiada it 10 u 11 kimaccoB ycraHaBimuBaeTcs yueOHasi Harpy3Ka 1o
npeaMery «Xumus» st 6a30BOT0 ypoBHA B 00beme | yac B Hepento (35 4 B Tox), a
JUTSI YTITyOJIEHHOTO YPOBHSI CIIEAYIOIIMM 00pa3oM: 1 yac B HEEINI0 3a CYeT
obszatenbHOM yacTu OOIT COO u 2 yaca 3a cuet yactu OOII COO nHa
JIOTIOJTHUTENbHBIEC yUueOHbIe MpeaMeThl. Takum o0pa3om, A 00ydaroumxcs,
BBIOpABIINX YIITyOIEHHOE U3YyUEHUE XUMUH, YdeOHast Harpy3ka yCcTaHaBIMBaETCS
Takke 3 yaca B Hejenmo (105 4 B roj), 3TO MPaBOMEPHO, €CIIM MaKCUMaJIbHasI
ydeOHasi Harpy3Ka He IPEBBIIIAET MAKCUMAJIBHO JOMYCTUMYIO YUeOHYIO HArpy3Ky B
HEZECIIO.

B TematnueckoM MjaaHUPOBAHHUH YKa3aH pe3epB yueOHOTrO BpeMEHH, KOTOPOE
PEKOMEHIyeTCsl ISl pealiu3aliii aBTOPCKUX MOAXO0B 110 UCIIOJIb30BAHUIO
pazHo00pa3HbIX (JOPM OpraHu3aIi Yy4eOHOro mpoliecca.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPE/IMETA
«XHUMMUSA»

®I'OC ycranaBimuBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOCHUS 00YUYaAIOIIUMHUCS

IPOrpaMM CpeIHEro 001ero oopa3oBaHus (JIMYHOCTHBIM, METANIPEAMETHBIM U

npeaMmeTHbIM). [lomydenne xummudeckoro oopazoBanus 0a3upyeTcsi Ha OCHOBHBIX
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TUAAKTHYCCKUX TPUHIIMIIAX 00ydYeHUS (HAyYHOCTH, CHCTEMHOCTH, CUCTEMaTUYHOCTH,
JOCTYITHOCTH, CBSI3W TCOPHH C NMPAKTUKOM, HATJISITHOCTH U JIP.), Ha IPUMEHCHUH
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUN C yIETOM MEXaHU3MOB JOCTIKCHUS
BCEX TUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHON IPOTPAMMBI.
Hay4ro-MeToanmueckoii OCHOBOM JJIst pa3pabOTKU IIIAHUPYEMBIX Pe3yIbTaTOB
OCBOEHUS MPOrPaMM CPEIHETr0 0OIIEro 00pa3oBaHUsl IBISETCSI CUCTEMHO-

HGHTCHBHOCTHBIﬁ moaxona.

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CUCTEMHO-AEATENBHOCTHBIM IOAX0IOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS NIpeAMETa « XMMUS» HA YPOBHE CPEAHETO
o01iero 00pa3oBaHusl BBIJIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HaHHE O0YYAIOUIUMHUCS POCCUMCKON TPaKIaHCKON UIEHTUYHOCTH —

TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHHUIO;

HaJINn4uc MOTHBAIIUH K 06y‘{eHI/IIO;

LeJIeHANPaBIIEHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUI JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaAULIMA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTb U CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBO/ICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIECHHOCTHO-CMBICIIOBBIMHM YCTAaHOBKAaMHU, IIPUCYILUMHU LIEJIOCTHOU

CUCTCMC XUMHNYCCKOI'O O6pa30BaHI/I}I;

HaJIMYKE MPABOCO3HAHUS IKOJIOTHYECKOM KYJIBTYPhl U CIOCOOHOCTH CTaBUTh 1IEJIU U

CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE PE3yAbTATHI OCBOEHHUS IPEAMETA « XUMHUS» JOCTUTAKOTCA B €AUHCTBE
y4eOHOUM ¥ BOCTIMTATEIILHOM JesITeIbHOCTH OpraHu3auu B COOTBETCTBHUH C
T'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMU U
ujealaMi POCCUICKOTO TPaXXJaHCKOTO 00IIeCTBa, MPUHATHIMH B OOIIECTBE HOPMaMU
Y TIPaBWJIAMH TTOBEJICHHUS, CITIOCOOCTBYIOIIMMH MPOIIECCaM CaMOIIO3HAHMS,

CaMOpPa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUSA JINYHOCTH 06yqa}01ul/1xc;1.
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JIM4HOCTHBIEC PE3yIbTATHI OCBOEHUS MIPEAMETA « XUMHUS» OTPAKAIOT
c(hOpPMUPOBAHHOCTH OIBITA MTO3HABATEILHON U MPAKTUYECKON JeATeTbHOCTU
00yyJaroIuxXcsl Mo peaau3aluy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIC B

qacCTH.

1. TI'paknaHcKOro BOCIIUTAHUA:

OCO3HaHMS OOYYAOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sS3aHHOCTEN,
YBAKEHHMS K 3aKOHY U ITPABOIIOPSAIKY;

IIPEACTABIEHUS O COLMAIBHBIX HOPMAaX U MPAaBWIAX MEKINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESATEIBHOCTHU MIPU CO3AAHUM YUEOHBIX
IPOEKTOB, PELIEHUHU YUYEOHBIX M MO3HABATEIbHBIX 33]1a4, BBIIOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI

JPYTUX MPU aHATU3E PA3TUYHBIX BUJIOB YUCOHON JESTEIHHOCTH;

2. TlaTpuoTHYeCKOr0 BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOLIEHHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTE€YECTBEHHOU
XUMUY;

YBaXXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHUECKOTO MPUMEHEHHUS
XUMMU, OCO3HAHUS TOT'0, YTO JOCTHIKEHHS HAYKHU €CTh PE3yabTaT JIATEIbHBIX
HAO0JIFOICHH, KPOITOTJIMBBIX 3KCIIEPUMEHTAIBHBIX ITOUCKOB, IIOCTOSIHHOTO TPyAa
YYEHBIX U [IPAKTUKOB;

VHTEpECa U M03HABATEIbHBIX MOTUBOB B IIOJIyY€HUU U IIOCIIEAYIOLIEM aHaAIU3e

uH(OPMAITH O MTEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XMMUWU;

3. JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSA: HPABCTBEHHOI'O CO3HAHUS, 3STUYECKOTO
MTOBEJICHUS,

CITOCOOHOCTH OOCHHMBATb CUTyallUH, CBA3AHHBIC C XUMHUUYCCKHUMU ABJICHHUAMUA, U
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IMPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTUPYIACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMbI 1 HICHHOCTH,
T'OTOBHOCTH OLICHHNBATDH CBOE IMOBCACHHUC U ITIOCTYIIKH CBOHUX TOBapI/IH_[eﬁ C HO3HHHﬁ

HPaBCTBCHHBLIX W ITIPABOBLIX HOPM K OCO3HAHHC HOCHGIICTBI/Iﬁ 9THX IIOCTYIIKOB,

4. @®opMHUPOBAHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUS HEHHOCTEH 3J0pOBOro 1 0€30MacHOro 00pasa )KU3HU; HE0OOXO0AUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY
3JI0POBBIO;

coOJII0ICHUS MTPaBII 0E€30MaCHOTO OOpaIlleHHsI C BEUIECTBAMU B OBITY, MOBCEHEBHOM
KHU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMaHUS [IEHHOCTH TPAaBUJI HHINBUYaTbHOTO U KOJUIEKTUBHOTO O€3011acHOTO
MIOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIeH; OCO3HAHUS
MOCTICICTBUIA U HEMPHUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHUS AIKOTOJIS,

HapKOTUKOB, KypEeHHS);

5. TpyaoBoro BOCIMTAHUA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B YY4E€OHO-UCCIIEIOBATEIIbCKOMN JeATEIbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUJIAX ACATEILHOCTH;

YCTAHOBKHM Ha aKTUBHOE YYaCTHE B PEIIEHUU MTPAKTUYECKUX 3a/1a4 COLUAIbHON
HaIpaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3y4YeHHI0 Mpodeccuil pa3IuyHoro pojia, B TOM YKCIIe Ha
OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUH 10 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJAAM TPY/Ja U pe3ybTaram TPyAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIbHON TPAEKTOPUHU 00pa30BaHus,

Oynyiei mpodeccuu 1 peaanu3alui COOCTBEHHBIX KU3HEHHbBIX MJIAHOB C yUETOM

JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEM

0OIIIECTBA;
6. DKOJOrH4eCcKOro BOCIUTAHUA:
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AKOJIOTMYECKH 11eJ1eCO00pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY
CyLIECTBOBAHMS KU3HU Ha 3EMIJIE;

MOHUMAaHUS TJI00ATEHOTO XapaKTepa SKOJOTUYECKUX TTPOOIeM, BIUSHUS
SKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE NMPUPOTHON U COLMAIIBHOW CPEb;

OCO3HaHMsI HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTUKEHUN XUMUH JIJIsl PEIICHUS
BOIIPOCOB PAIMOHAIIBHOTO MTPUPOIOTI0JIH30BaAHUS;

AKTUBHOTO HEMPHUSTHS AEUCTBUH, IPUHOCSIIUX BPE OKPYKAIOIIEH MTPUPOTHOM
cpene, yMeHUsl IPOrHO3UPOBATh HEOIATONIPUSTHBIE KOJIOTUYECKHUE TTOCIIEACTBUS
MIPEANPUHUMAEMBIX IEMCTBUM U NPEIOTBpALIATh UX;

HaJIMYUsI PA3BUTOI0 KOJIOTMYECKOT0 MBILIJICHHUS, IKOJIOTMYECKOU KYJIbTYPBI, OIIbITA
JEATEIbHOCTH SKOJIOTHYECKOW HAIIPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MU
B [TI03HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIIBHON MTPAKTUKE, CIIOCOOHOCTH U

YMCHHA aKTHUBHO IIPOTHUBOCTOATL UACOJIOTHN XCMO(l)O6I/II/I;

7. LleHHOCTH HAYYHOI'0 ITO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHOW MPaKTUKU;

NOHUMAaHUs ceuu()UKU XUMHUH KaK HayKH, OCO3HAHUS €€ poiau B (POPMHUPOBAHUN
pPalMOHAIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3JaHUHU LEIOCTHOTO IPEACTABICHUS 00
OKPY>KaIOIIEM MUpPE KaK O €IUHCTBE IIPUPOJBLI U YEJIOBEKA, B IIO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PELICHUH MPOOJIeM COXpaHEHHsI PUPOIHOTO
paBHOBECHS,

yOexAEHHOCTH B 0CO00I 3HAUMMOCTH XUMUH ISl COBPEMEHHON IUBUIIM3AINU: B €€
I'YMaHUCTHUYECKOHN HANpaBICHHOCTH U BaKHOM pOJIM B CO3/1aHUU HOBOM 0a3bl
MaTepHaIbHON KYJIbTYphbI, pEIIEHUH II100aJbHBIX MPOOJIEM YCTOHYUBOTO pa3BUTHUS
YeJI0BEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM, IMUILEBON U YKOJIOTUYECKOU
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECIIEYEHUH YCIOBUI YCHEIIHOIO TPyaa U
DKOJIOTUYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa 00IIEeCTBa; €CTECTBEHHO-
Hay4YHOMW I'PaMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOJO0B NTO3HAHMS, UCIIOJIb3YEMBIX
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B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BATh MOJTyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SBJIICHUN OKPY>KAIOIIEr0 MUPA U MPOUCXOASIINX B HEM
MU3MEHEHUI; YMEHHUS 1eJIaTh 000CHOBAHHBIE 3aKIIFOUEHUS Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C LENbI0 MOIYYEHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO UCIIOIb30BAaTh XUMUYECKUE 3HAHUS JIJIS1 PELICHMUS
po0JieM B PEATIbHBIX )KU3HEHHBIX CUTYALINSAX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;
TOTOBHOCTH M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BAHUIO U CaMOOOPa30BaHUI0, K

AKTUBHOMY TIOJTyYCHHIO HOBBIX 3HAHHUI 110 XHMHUH B COOTBETCTBHH C KU3HCHHBIMH
MOTPEOHOCTIMU;
MHTEpECca K 0COOEHHOCTSIM Tpya B pa3InuHbIX chepax npodeccruoHambHOMI

JACATCIIBHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertanpeMeTHbIC PE3yIbTaThl OCBOCHHS YUEOHOTO MpeameTa « XUMUs Ha YPOBHE
CpenHero o0IIero o0pa3oBaHus BKIIOYAIOT: 3HAYUMBIE I (DOPMUPOBAHHUS
MHUPOBO33PEHUST 00YUAIOITUXCSI MEXKIUCIUTUTUHAPHBIC (MEXKITPEIMETHbIC)
oOlIIeHayYHbIE TTOHITHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CIIe-
UKy METOI0OB MO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, SHEPI'Us, SIBJICHUE, MPOIIECC, CUCTEMA, HAYYHBINA (DAKT, MPUHIIUIL,
TUI0TEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIe0OBaHNE, HAOII0IEHUE, U3MEPEHUE,
AKCIIEPUMEHT U JIp.); YHUBEPCAIbHbIC YueOHbIE AeHCTBUS (MT03HABATEIbHBIE,
KOMMYHHMKATUBHBIE, PETYJISITUBHBIE), 0OecrieunBarominue GopMupoBaHue
(GYHKIIMOHAIBHON TPaMOTHOCTHU U COLMANIBHONM KOMIETEHIIUHU O0y4aroIIUXCs;
CIOCOOHOCTH O0YYAIOIIUXCSA UCTIOb30BATh OCBOCHHBIE MEXKIUCITUIUIMHAPHBIE,
MHUPOBO33PEHUYCCKNE 3HAHKS ¥ YHUBEPCATbHBIC YICOHBIC CHCTBUS B

ITO3HABATEJILHOW M COLIMATIBHOM MPAKTHUKE.
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MeTaHpC)IMGTHBIC PE3YJIbTAThLI OTPAKAIOT OBJIAJICHUC YHUBCPCAJIbHBIMHA y‘lC6HBIMI/I
IMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHA U PCTYIIATUBHBIMHA I[CﬁCTBHHMH.

Osnaoenue YHUBEPCAIBHBIMU yueﬁubmu NO3HABAMEJIbHLIMU OCUCMBUAMU:

1. bazoBbIMH JOrn4ecKHMM NeHCTBUSAIMU:

CaMOCTOATENBHO (GOPMYITUPOBATH U aKTYaJIU3UPOBATh POOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEIEIATh 1SN JIeATESILHOCTH, 3a/1aBas apaMeTPhl M KPUTCPUH UX JTOCTHKCHUS,
COOTHOCHUTB PE3yJIbTATHI ICITSILHOCTH C TIOCTABIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIUICHUSI — BBIJICISATh
XapaKTepHbIE MPU3HAKU MOHATUN U YCTAHABIMBATH UX B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUSA JJIsl OOBSICHEHUS OT/ACIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIAaCCU(DUKAITIN BEIICCTB M XUMHUECKHIX
peakuuii;

yCTaHaBJIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKIY N3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCy>kKJaeHus (MHAYKTUBHBIC, IEYKTUBHBIE, 10 aHAJIOTUN),

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX,

(OpMyITMPOBATh BHIBOJIBI U 3AKITFOUCHUS;

MPUMEHSTH B TIPOIIECCE MO3HAHMS MCTIOIB3YEMbIE B XHMUH CUMBOJIMUECKHEC
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MO/JIETbHbBIC MTPECTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI) AJIEMEHTA, XUMHU4Yeckas popMyria, ypaBHEHUE
XUMUYECKOUN PEeaKIuu — TPH PEIICHUN YUYeOHBIX TT03HABATEIHHBIX U
MPAKTUICCKUX 3a]1a4, TPUMEHATH Ha3BaHHBIC MOJICILHBIC MPECTABICHUS IS
BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB N3YYaEMBbIX BEIIECTB U XUMUYECKUX

pEeaKLHnii;

2. bBa30BbIMH HCCI€I0BATEILCKUMHU 1€HCTBHSIMU:
BJIaJIETh OCHOBAMHU METOJ/IOB HAYyYHOI'O MO3HAHUA BEUIECTB U XUMUYECKUX PEaKIIUM;
dbopMyIUpOBATH MEJIH U 33]]a4U UCCIIEOBAHUS, UCTIOJIb30BATh MOCTABJICHHBIC U

CaMOCTOSITENILHO C(hOPMyTUPOBaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TTO3HAHUS
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Y OCHOBBI /711 POPMHUPOBAHUS TUIIOTE3BI TIO IPOBEPKE MPABUIIBHOCTH
BBICKA3bIBAEMBIX CYXJCHUM; BJIaICTh HABBIKAMHU CAMOCTOSTEIILHOTO TNIAHUPOBAHUS U
MPOBEJICHUS YUYEHUUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOII01aTh
3a X0J/I0M ITpoliecca, CAaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 Pe3yJIbTar,
dbopmynpoBaTh 000OIIECHUS U BHIBOJIbI OTHOCUTENILHO JIOCTOBEPHOCTH PE3YIHTATOB
UCCIIEJIOBAHUS, COCTABIISITh 00OOCHOBAHHBIN OTUET O MPOJIETaHHON padoTe;
puOOpETaTh OMBIT YUYCHUYECKON HCCIIeIOBATEIbCKON U TPOCKTHOM JEATEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh Y TOTOBHOCTh K CAMOCTOSTEIIBHOMY ITOUCKY METO/IOB

PCHICHUS ITPAKTUICCKHX 3aaa4, IPUMCHCHHIO PA3JIMYHBIX MCTOAO0B ITIO3HAHUAA,

3. Pa0Ootroii ¢ nHpopManueii: OpUEHTUPOBATHCA B PA3TUYHBIX NCTOYHUKAX

uHpOopMaIH (HayIHO-TIONYJIIpHAs TUTEpaTypa XUMHUECKOTO COACPIKAHUS,

CIIpaBOYHBIE TocoOust, pecypchl IHTEpHETA), aHATU3UPOBATh HHGOPMAIUIO

Pa3TUYHBIX BUIOB M (JOPM TIPEACTABICHUS], KDUTHUECKH OIEHUBATH €€ TOCTOBEPHOCTh

Y HENPOTHUBOPEUUBOCTH;

dbopMyIHpPOBAThH 3aMPOCHl U MPUMEHSATH Pa3TUYHBbIC METOBI TP MOUCKE B OTOOpE
uHdOopMaIi, HEOOXOUMOI 17151 BHITIOJIHEHUS YYEOHBIX 3a7a4 ONpeIeIEHHOTO
THUIIA;

npuoOpeTaTh  OMBIT MCTOJB30BaHUS  HWH(POPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENFHO BHIOUPATh ONTHUMANIbHYIO (POpMY TpeIcTaBIeHUS HHDOPMAITUU
(cxeMmbl, rpaduKH, TUArpaMMbl, TAOIUIIBI, PUCYHKH U T. I1.); UCIIOJIb30BATh

HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPHU padOTE C XUMUUYECKON HH(MOpMaITUEit:

NPUMEHSTh MEXIPEIMETHbIE ((PU3NUECKHEe U MATEMATUYECKKE) 3HAKU U CUMBOJIBI,

dbopmyibl, aOOpeBUATYpPbI, HOMEHKJIATYPY;

MCTIOJIb30BaTh M MPE0OPa30BBIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH.
Osnadenue ynugepcanbHbIMu KOMMYHUKAMUGHBIMU OCUCMEUAMU: 32]1aBATh

BOIIPOCHI I10 CYIICCTBY 06CY}KII8,€MOI>'I TCMBI B XO0AC AHUaJiora 1/ M AUCKYCCHH,
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BBICKA3bIBATh UJIeH, (OPMYJIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBLHO BBITIOTHEHUS

MPEUIOKEHHOW 3a/1a4H;

BBICTYIIATh C IPE3CHTALMEN PEe3yIbTaTOB ITI03HABATEILHOU JIESITEIbHOCTH,
ITOJIYYEHHBIX CAMOCTOSITEIBHO WK COBMECTHO CO CBEPCTHUKAMHU MPU BBITTOJIHEHUN
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUYECKOU pabOThI MO UCCIEAOBAHUIO CBONCTB
M3y4aeMbIX BEIECTB, pealih3alui yueOHOro MpoeKkTa u (hOpMyIUpPOBATh BHIBOIbI
T10 pe3yabTaTaM MPOBEAEHHBIX UCCIENOBAHUN ITyTEM COTJIACOBAHUS MO3UILIUN B
X0J1€ 00CYXAeHUSI U 0OMEHa MHEHUSIMH.

Osnadenue ynugepcanbHoIMu pPezyiimuGHbIMU OClICMEUAMU:

CaMOCTOSITENLHO IJIAHUPOBATh U OCYUIECTBIISATH CBOKO [TO3HABATEIBHYIO
NEeSTENbHOCTD, ONpeiessisi €€ UEeH U 3a/1a4i, KOHTPOJIUPOBATh U 110 MEPE
HEO0OXOIMMOCTH KOPPEKTUPOBATH MpE/IaraéMblil alrOpuT™ JEUCTBUIA MPU
BBINIOJIHEHUU YYE€OHBIX U UCCIIEA0BATENbCKUX 3a/1a4, BEIOUpaTh Haubosee
7 PexkTUBHBIN crIOCO0 UX pPEelIeHUs ¢ YYETOM MOJyYSHUSI HOBBIX 3HAHUU O
BELECTBAX U XUMHUYECKHX PEAKLIMIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JI€ATEILHOCTH HAa OCHOBE CaMOaHaIN3a 1

CaMOOIICHKU.

INPEJMETHBIE PE3YJIBTATHI

[IpeameTHBIC pE3yabTaThl OCBOCHUS IPOTPAMMBI CPEHETO O0IIET0 00pa30BaHMUs
110 XMMHUH Ha 0a30BOM YPOBHE OPUEHTUPOBAHBI HA 00ECTICUCHHE MMPEUMYIIIECTBEHHO
0011e00pazoBaTenbLHON M OOIIEKYIBTYPHOU MOATOTOBKH 00ydatomuxcsi. OHu
BKJTFOYAOT: crienupuyeckne s yueOHOro mpeamMera « XUMush HaydHbIe 3HAHUS,
YMEHUS U CIIOCOOBI IEHCTBUIA 110 OCBOCHHIO, HHTEPIIPETAIIUU U TIPEOOPa30BaHUIO
3HAHWM, BUJIBI ACSATEIBHOCTH IO MOTYYEHUIO HOBOTO 3HAHUS U IPUMEHEHHUIO 3HAHHM
B PA3JIMYHBIX YUYCOHBIX U PEaTbHBIX KU3HEHHBIX CUTYAlIUAX, CBA3aHHBIX C XUMHEH.

B mporpammMe 1mo XuMuu MpeMETHBIE Pe3yIbTaThl MPEACTABICHBI 110 TO1aM

W3Yy4YeHUsI Kak Ha 0a30BOM, TaK W Ha y21y01éHHOM YPOBHSIX (BBIJICIICHO KYPCUBOM).
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B 10 k1acce npeaMeTHbIE pPe3yJbTaThl 0CBOCHHS Kypca «Opranuyeckass XuMus»

OoTpakaroT:

1)

2)

3)

4)

chopmuposanHocms npedcmagieHuti: 0 XUMMIECKOM COCTaBIISIONMIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIY XMMHUU B MIO3HAHUU SIBJICHUN
IPUPOIBI, B (POPMUPOBAHUH MBIITUICHHS U KYJIbTYPbI THYHOCTH, €€
GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM /ISl PEIICHUS] PAKTHYECKUX
3aJ1a4 ¥ KOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 3I0POBBIO U
MIPUPOJIHOM CPENE;

8/1a0eHue CUCTEMO XUMUUECKUX 3HAHUM, KOTOpasi BKIIFOYAET:
OCHOBOTIOJIAra0IINe HOHATUS (XUMUUYECKUH JIEMEHT, aTOM, JIEKTPOHHAs
000JI09Ka aToMa, MOJIEKYJa, BAJICHTHOCTh, JIEKTPOOTPUIIATEIILHOCTD,
XUMHUYECKas CBSI3b, CTPYKTypHas hopmya (pa3BEpHyTast U COKpalIEHHas ), MOJIb,
MOJISIpHAst Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, (DYHKIIMOHATbHAS
rpyIIa, paguKai, U30MEPUs, U30MEPbI, TOMOJIOTUYECKUH P, TOMOJIOTH,
YIJIEBOJOPO/IbI, KUCIOPO/- U a30TCOJIEPHKALIUE COEUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJIIPHBIEC COSAMHEHNS ); TEOPUHU U 3aKOHBI
(Teopust cTpoeHus opranudeckux Bemiects A. M. byTiiepoBa, 3aKkoH coXpaHeHUs
MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU;
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, ()aKTOJIOrMYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJTYYECHUH U 0€30ITaCHOM HCIIOJIb30BaHUU BAXKHEHIITUX OPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUUYCCKOM JCSITEIHHOCTH YEIIOBEKA,

chopmuposaHHocme yMeHUll 8bi6/151Mb XapaKTePHbIE MPU3HAKU TTOHSATHH,
YCTaHaBIIUBATh UX B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIOLINE MOHATHS IIPU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALIEHUN OPTaHUYECKUX COEAUHEHN;
chopmupo8aHHoCmy YMeHUll UCNOIb3068AMb XUMUIECKYIO CUMBOJIHMKY IS
COCTaBJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN )

(bopMysT OpPraHYECKNX BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHIA,
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U320MaeaU6ams MOJEIIM MOJIEKYJI OPTAaHUYECKUX BEIIECTB IS WUIFOCTPALIUU UX
XUMHAYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

5) cgopmuposannocms ymenuu ycmanagnueams NPUHAJICKHOCTh U3YUEHHBIX
OpPraHUYECKUX BELIECTB I10 UX COCTaBY U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeMHEHUN (YTI1eBOJOPO/Ibl, KUCIOPO/- U a30TCOAEpKALLUE
COEJIMHEHMSI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); 0a8amb UM Ha3BaHUsI 110
cuctematuueckoit Homenkinarype (IUPAC), a Takxe npuBOIUTh TPUBUATIbHBIE
Ha3BaHUS OT/IETbHBIX OPraHUYECKUX BEUIECTB (3THIICH, IPOIUJIEH, alleTHIIEH,
ATUJICHIJINKOJIb, MHIEPUH, (DeHO, (popManbaAeru, aleTalbIerua, MypaBbuHas
KHUCJI0Ta, YKCYCHAs KUCIIOTa, OJICMHOBAs KUCJI0Ta, CTEAPUHOBAsI KUCIIOTA,
[II0K03a, GPYKTO3a, Kpaxmal, HeJUI0103a, TIUIUH);

6) cgopmuposanHocms ymenus onpedensims BUABI XUMUUYECKOM CBSI3U B

OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC), KOBANEHMHAsSL U UOHHASA

C6513b, 0- U P-C6513U, BOOOPOOHASL C8A3b),

chopmMuposanHHoCcmv yMeHUsE NOOMBEPHCOAMb HA KOHKPEMHbIX NPUMEPAX Xapakmep
3A8UCUMOCTNU PEAKYUOHHOU CNOCOOHOCMU OP2AHUUECKUX COCOUHEHUL OM
KpamHoCcmu U muna KO8AaJ1eHmHOU CEA3U (0- U T-C853U), 63AUMHO20 BNUSHUS]
amomo8 u 2pynn amomos 8 MOJNeKy1ax;

7) cghopmuposannocmo ymeHus npumeHsams TOJI0KEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. ByTiepoBa /i1 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

8) copmuposannocms ymenull xapakmepuzoeams COCTaB, CTPOCHHE, (Pu3ndecKue u
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJICTABUTEICH pa3InYHbIX KIaCCOB
OpraHUYeCKHuX BENIECTB (METaH, 3TaH, dTHJICH, POIUJIEH, alleTUJICH,
oyranuenl,3, metunOytaaueH-1,3, 6€H3071, METAHOI, 3TAHOJ, dTUICHTJIUKOJIb,
TIIMIEPHH, (EHOI, alleTalbJACTH I, MypaBbUHAS U YKCYCHAsI KUCIIOThI, TJII0K03a,
KpaxMall, IeJUTF0J103a, aMUHOYKCYCHAsl KUCIIOTA); WIHOCMPUPOBAmb
TCHETHYCCKYIO CBSI3b MEKy HUMHU YPAaBHCHHUSIMHU COOTBETCTBYIOIIUX XHMHYECKUX

peaKinii ¢ UCIIONIb30BAHUEM CTPYKTYPHBIX (POpMYIT;
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chopmMuposaHHoOCmb YMEHUl XapaKmepu3o8ams cOCmas, Cmpoenue, guzuieckue u

9

Xumuuecxue c8oUCmea MUNUYHbIX npeocmagumenell pasiuyHblX Kidccos
OP2aHUYECKUX BeUeCmB. AIKAHO8, YUKIOAIKAHO8, AIKeHO8, AIKAOUEHO8, AIKUHOS,
APOMAMUYECKUX Y2TIeB000PO008, CHUPMOS, Ab0e2Ud08, KeMOHO08, KAPOOHOBbLIX
KUCTIOM, NPOCMbBIX U CLONCHBIX IPUPOB, HCUPOS, HUMPOCOCOUHEHUL U AMUHOS,
AMUHOKUCTIOM, OENK08, Y2lle80008 (MOHO-, OU- U NOJUCAXAPUI08);
UTLTIOCPUPOBAMb 2EHEMUYECKYIO C853b MENCOY HUMU YPAGHEHUSIMU
COOMBEMCMBYIOUWUX XUMULECKUX PeaKyUll C UCNOb308AHUEM CIMPYKIYPHBIX
popmyn,

chopmMupo8anHoCmsb yMeHust XapaKxmepu3o8ams NCTOYHUKHU YTICBOJIOPOTHOTO
ChIpbs (HE(Th, TPUPOIHBINA Ta3, yTOJIb), CIIOCOOBI UX MEPEepPadOTKU U

MPAKTUYECKOE TPUMEHEHHUE IPOIyKTOB MepepadOTKH;

10) cghopmuposarnnocms ymenuii npo6ooums BHIMUCICHUS 10 XUMUUECKUM

ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO BEIIECTBA WIIM MPOIYKTA
pEaKLMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 HCXOJHBIX

BELLECTB WJIU NPOAYKTOB PEAKIINH);

11)cihopmuposarnnocms ymernuii 61adems CUCTEMOUN 3HaHUH 00 OCHOBHBIX METOaX

HAay4YHOI'0 TIO3HAHUs, UCITOJIb3YEMbIX B XMMUU ITPU U3YUYEHUH BELIECTB U
XUMHUYECKHUX SIBJICHUH (HaOII0IeHUE, U3MEPEHUE, DKCIIEPUMEHT,

MOJICIUPOBAHUE), UCHOIb308AMb CUCTEMHbBIE XUMUYECKUE 3HAHUSA JJISI IPUHSTHS
pELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM,

Cd)OpMUpOGGHHOCmb 61A0EHUS. CUCTEMOLL 3HAHULL O ecnmecmeeHHOHAYYHblX Memooax

NO3HAHUA — Ha6ﬂl0deHuu, usmepeHuu, MO()@ﬂLlpO@dHuu, IKCcnepumernme

(pea]ZbHOM u ]I/lblC]leHHOM) U YMEHUA NPUMEHAMb dMU 3HAHUA,

CgbOpMMpOGClHHOCWlb VYMEHUA NPUMEHAMb OCHOBHblE onepayuu MbLCIUMENIbHOU

oessmelbHOCMU — AHAIU3 U CUHmes, CpaeHeruUe, 05061/L;€Hu€, cucmemamuzayuio,

6blie/leHUe I’lpl/t’{uHHO-CﬂeaC'm@eHHle ces3ell — 0 Usyuenus ceolcme eewecmes u

XUMUYeCKux peakuuﬁ;
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12)chopmuposannocms ymenuti cobnrodams npasuia NoOAb30BAHNS XUMUYECKON
MOCY/I0M U Ta0OpaTOPHBIM 000PYAOBaHUEM, a TAKKE MpaBuiIa 0OpaIeHus C
BEILECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMU MO BBIMOIHEHUIO J1a00PaTOPHBIX
XUMHUYECKHUX OIBITOB;

13) chopmuposannocms ymeHuti niaHUpO8ams M 8bINOJIHAMb XUMUUYECKHUM
AKCIIEPUMEHT (TIPEBPAILEHUS OPTaHUYECKUX BEUIECTB IIPU HArpeBaHUHU,
MOJIyYeHHE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINU
OpraHMYECKUX BEIIECTB, IEHATypalus OEIKOB IIPU HArPEBaHUHU, LIBETHbHIE
peakuuu 0elIKOB) B COOTBETCTBHHM C MPABUIIAMU TEXHUKH O€30MaCHOCTH MpHU
oOpallleHuH ¢ BEIIECTBAMU U JIA0OPaTOPHBIM 000PYIOBAHUEM, HPEeOCmAasasamy
pE3yNbTaThl XUMUYECKOT0 IKCIIEPUMEHTA B (DOpPME 3aIIUCH ypaBHEHUI
COOTBETCTBYIOIIUX PEAKUUN U popmynuposams BHIBOABI HA OCHOBE STUX
pe3ybTaTOB;

chopMUpo8aHHOCMb YMEHUN. CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYeCKUll IKCnepumenm (noiydenue u usyyenue C80UCmMeE OpeaHU4ecKux
gewiecme, KauecmeenHvle peakyuu y2ne000p0008 PAa3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYLECKUX 8EUJECME, PeULeHUE IKCNEPUMEHMATLHBIX
3a0ay no pacno3HABAHUIO OP2AHUYECKUX Beuecms) ¢ cOOI00eHUeM NPasul
be3onacno2o obpawjenus ¢ geujecmsamu U 1a00pamopHbvimM 000py008aHueM,
Gopmyruposams yenb UCCie008aHUs, NpeodCcmasisims 8 pa3iuiHou hopme
pe3yibmamol IKCHEPUMEHMA, AHATUIUPOBAMb U OYEHUBAMb UX 0OCMOBEPHOCHIb,

14)cdhopmuposannocms ymenuti Kpumudecku aHaiu3uposams XUMUYECKYIO
UH(pOpMaIHIO, TOJIy4aeMyI0 U3 pa3HbiX uctouHukoB (CMU, UuTepHeT u ap.);

chopMUpOBaHHOCMb YMEHULL: OCYWeCMBIIsIMb YeleHanpasileHHblll NOUCK XUMUYECKOU
uHgopmayuu 8 pazIuiHbIX UCMOYHUKAX (HAYYHAS U YUeOHO-HAYYHAs
aumepamypa, CMU, Humepuem u 0p.), Kpumuuecku aHaiu3uposams

XUMUYECKYI0 UHGDOpMayuio, nepepabamsléams e€ u UCNnoIb308amy 8

COOmMEemcmeul ¢ NOCMABIeHHOU yueOHOU 3a0ayell
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15)cihopmuposarnnocms ymenuii cobnrodams npasuia SK0JIOTHIECKU
1e71eco00pa3HOro MOBEICHUS B OBITY U TPYAOBOM JIEITEIIBHOCTH B IETAX
COXpaHEHUs CBOETO 3/I0POBbs U OKpPYKaroUIel MPUPOJIHON CPENIbl; 0CO3HABAMb
OMaCHOCTh BO3JICMCTBHUS HA KUBbIE OPraHU3MbI ONPEICTEHHBIX OPraHUYECKUX
BEILECTB, NoOHUMas cMmbici nokaszarend [IJIK (nmpeaensHoit qomyctumMoit
KOHLIEHTPALUN), NOACHAMb HA IPUMEPAX CIOCOObI YMEHBIIECHUS U
peIoTBpalICHHs X BPEHOTO BO3CHCTBUS Ha OPTraHU3M YEJIOBEKa;

AHAUZUPOBATb YeNeCcOO0OPA3ZHOCHb NPUMEHEHUS OP2AHUYECKUX Beujecms 8
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUS COOMHOULeHUs PUCK-NOb3A

16) 111 00y4arouMxcsi ¢ OrpaHMYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbS: YMEHHUE
MIPUMEHSIThH 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJIaX TTO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

17)anda cnensix U cnaboOBUIAIIMX 00YYaAIOIIUXCS: YMEHUE UCIIOJIB30BaTh peiabeHO

TOYEUYHYI0 cucTteMy obo3HaueHui JI. bpaiins ayid 3anucu XuMu4eckux (Gpopmyi.

B 11 kiacce npeaMeTHsbie pe3yJbTaThl 0CBOeHHs Kypca «O01mas u

HeOpPraHu4vecKasi XuMHs OTPAKAIOT:

1) cghopmuposannocmo npedcmasnenuii: 0 XUMAYECKOU COCTABIISIIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUY SIBICHUN
PUPOJIbI, B ((OPMHUPOBAHUY MBITIUICHUS M KYJIBTYPBI TUYHOCTH, €€
(GYHKIIMOHATIFHON TPAMOTHOCTH, HEOOXOIMMOM JIJTsl pEIICHUS MTPAKTUIECKIX
3a7a4 ¥ HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CPEJIE;

2) enadenue CUCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIIOYAET:
OCHOBOTIOJIAralOLIUE MOHATHUS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, p-,
d>IIEKTPOHHBICOPOUTATIN ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIA 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCICHUSI, XUMHUECKasl CBSI3b

(KoBasieHTHas1, HOHHAsA, METaJUIMYECKasi, BOJIOPOIHAS ), KPUCTAILITUYECKAs
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pEmETKA, TUIBI XUMHUYECKUX PEAKLIMM, pacTBOP, AIEKTPOJIUTHL, HEIJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS TUCCOLMAMS, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKOMN peakiui, XMMUYECKOe PAaBHOBECUE; TEOPUHU U 3aKOHBI (Teopus
AIEKTPOJUTUYECKON AUCCOLUAIMH, TIeproandeckuil 3akoH . 1. Menneneena,
3aKOH COXPAaHEHMUS MACChI BEIIECTB, 3aKOH COXPAHEHMS U IPEBPALICHUS JHEPTUU
IIPU XUMHYECKHUX PEAKLHUAX ), 3aKOHOMEPHOCTH, CAMBOJIMYECKHI SI3bIK XUMUH,
MHPOBO33PEHYECKHE 3HAHMS, JIEKAIIKNE B OCHOBE TOHUMAHMS IPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (PaKTOIOrMUecKre CBEIEHHS O CBOMCTBAX,
cocTaBe, OJYyYEHUH U O€30MaCHOM UCMOIb30BaHUH BaXKHEUIITNX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKOH 1€ATEIbHOCTH YEI0BEKa,

coepemeHHble NpedCmasieHus 0 CMpoeHUulU 6ewjecmea Ha amoMHOM,
UOHHOMONEKYIAPHOM U HAOMOAEKYAAPHOM YPOBHSAX, NPEOCMABIeHUs O
MEXAHUSMAX XUMUYECKUX PeaKyuil, mepMOOUHAMUYECKUX U KUHEMUYEeCKUX
3AKOHOMEPHOCMAX UX NPOMEKAHUA, O XUMUYECKOM PABHOBECUU, PACMEOPAX U
OUCNEPCHBIX CUCMeMax, (hakmoaocuyecKue c8e0etUsl 0 C8OUCMEax, Cocmase,
nOAYYeHUuU U 0e30NaACHOM UCHONIb308AHUU BAXCHEUUUX HEOP2AHUYECKUX GeuecmE
6 O6bimy U NPAKMU4ecKou 0esImenbHOCMU YeN068eKd, OOUWUX HAYYHBIX NPUHYUNAX
XUMUYECKO20 NPOU3BO0CMEa;

3) cghopmuposanHocms ymeHull 6viA61amb XapaKTepHbIe MPU3HAKU OHATHUH,
YCMaHaenueams UX B3aUMOCBSA3b, UCHOb306aMb COOTBETCTBYIOIIMUE IOHATHUS IIPU
ONMCAaHNUN HEOPTaHUYECKHUX BEILECTB U UX IIPEBPALICHUN;

4) cghopmuposannocme ymenuii UcCnoab306ams XUMUUECKYIO CUMBOJIMKY IS
COCTaBJICHUs JOPMYJI BEILIECTB U YPABHEHUN XUMUUECKUX PEAKIIMIA;
cuctematuueckyro HomeHknatypy (IUPAC) u TpuBnaibHble Ha3BaHUS
OTJIEIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIi ra3, yIJIeKUCIbIA ra3, aMMHUaK,
rai€Has U3BeCTb, Heral€Hasi U3BeCTh, IUThEBAS COJA, MUPUT U AP.);

5) cgopmuposanrnocme ymenul onpeoensams BalEHTHOCTb U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSIX PA3JIMYHOIO COCTaBa; BUJI XUMUYECKON

CBiA3HU (KOBaJIeHTHaH, HOHHAas1, MCTAJIJIMYCCKaAd, BO,ZIOpO,ZIHaSI) B COCAMHCHMUAX, THUII
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KPUCTATMYECKOU pelIéTKH KOHKPETHOTO BeIlleCTBa (aTOMHas, MOJICKYJIsIpHas,
HMOHHAas, METATNYECKas); XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
COCJIMHCHUM;

chopmuposanHocmv ymMeHUsL 00bACHAMb 3A8UCUMOCTb CBOLICME BeUleCm8 Om 8U0d
XUMUYECKOU C853U U MUNA KPUCTNATLIUYECKOU PeueémKu, 0OMeHHbL U OOHOPHO-
AKYenmopHblll MEXAHU3MbL 00PA308AHUSL KOBALEHMHOU C853U;

6) copmuposannocms yMeHUl YCMAaHA8IU8AmMs MPUHANIICKHOCTh HEOPTAHUUECKHIX
BEIIECTB T10 UX COCTaBY K OMPEACIEHHOMY KIIACCy/TpyTIe COeTUHEHUN (TIPOCThIC
BEIIECTBA — METaJJIbl U HEMETAaJlJIbl, OKCUIbl, OCHOBAHMS, KUCIOTHI,
am(pOoTepHBIC THAPOKCUIBI, COJIH),

chopmMuposanHoOCmv YMEHUI: KI1ACCUPUYUPOBAMDb. HeOp2aHUYeCKUue 8euecmasa no ux
cocmasy,; Xumuyeckue peaxkyuu no pasiuyHbi;M NPUHAKAM (YUCIy U cOcmagy
peazupyrowux eewecmas, meniogomy d¢hgexmy peaxkyuu, U3MeHeHUr cmenexeti
OKUCJIeHUSL DTIeMEeHMO08, 0OpamuMoCmu, y4acmuro Kamaiusamopa u m.n.);
CamoCmosimesibHoO 8blOUPAMb OCHOBAHUS U Kpumepuu OJisl K1accugurayuu
U3VYAECMBIX BEULeCMB U XUMUYECKUX PeaKyull,

7) cghopmuposannocmo ymenuii packpvieams CMbICH epuoandeckoro 3akona Jl. 1.
MeHieneeBa 1 IEGMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONTYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

8) cihopmuposannocmvymenull xapakmepuzoeams NEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX 3JIEMEHTOB 1—4 nieprnoioB [lepuognueckoit CHCTEMBI XUMHYECKHUX
anemenToB /. 1. MenneneeBa, UCHOJIb3Ys IOHATHUS «S-, p-, d-3JEKTPOHHBIE
opOHUTATINY, «IHEPTETUUSCKUE YPOBHNY; 00bACHAMb 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COCIMHECHUI MO TIEpHOJAaM M TpyIIam
ITepuoanueckoit cuctemMbl XuMU4YecKkux 3siemeHToB JI. 1. Menneneesa,

«OCHOBHOE U B8030YIHCOEHHOE dHEep2emuyecKue COCMOSHUSL AMOMAY, 0OBACHAMD
3AKOHOMEPHOCMU USMEHEHUsT CBOUCE XUMUYECKUX DNeMEHMO8 U UX COeOUHEHUT

no nepuooam u epynnam Ilepuoouueckoii cucmemwt /| U Menoeneesa, eanenmusie
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B03MONCHOCINU AMOMO8 INEMEHMO8 HA OCHOBE CIPOEHUS UX IJIeKMPOHHbIX
0bonouex

9) cpopmuposannocms ymenuti xapaxmepuzosams (onucvieams) o0
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHbBIX KIACCOB;
noomeepaocoams CyleCTBOBAHUE TEHETUUYECKOU CBSI3M MEKTy HEOPTaHUUECKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHCHHH COOTBETCTBYIONIUX XUMHUUYECKHUX PEAKIINN;

chopMUpPOBAHHOCb YMEHUS PACKPBIBAMb CYUJHOCTD.
OKUCTTUMENbHOBOCCMAHOBUMENILHBIX PEAKYUll NOCPeOCm8oM COCMABIeHUs
IIEKMPOHHO20 OANAHCA YMUX PeaKyull, peaKyuli UOHHO20 0OMeHa Nymém
COCMABNeHUsL UX NOJHBIX U COKPAUJEHHBIX UOHHBIX YPAGHEHUT, PeaKyull
2UOpoIU3A, peakyuli KOMIIeKcoobpazosanus (Ha npumepe
2UOPOKCOKOMNIIEKCO8 YUHKA U ATIOMUHUS),

10) chopmuposannocms ymenus knaccu@uyuposams XUMAIECKUE PEAKITUH TI0
Pa3TUYHBIM MMPU3HAKAM (YHCITy ¥ COCTABY PEarupyroIINX BEIIECTB, TEMIOBOMY
s pexTy peakuu, N3MEHEHUIO CTEIIEHEeH OKUCIICHUS 2JIEMEHTOB, 00OPaTUMOCTH
peaKiny, y9acTUIO KaTaanu3aTropa);

11)cghopmuposannocmo ymenuii cocmasnsams ypaBHEHUS PEaKIUi pa3InYHbIX
THUIIOB; MOJIHBIE U COKPAIIEHHbIE YPABHEHUSI pEaKIIMil HOHHOTO 0OMEHa, YUUThIBAs
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKIIUU UIYT JI0 KOHIIA;

12) cchopmuposarnnocms ymenuii npoeooums peakiyuu, OATBEPIKIAFOIITHE
KaueCTBEHHBIN COCTAB PA3IMUHBIX HEOPTAHUYECKUX BEIECTB; PACHO3HABAMD
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

13)cihopmuposarnnocms ymenuii packpsviéams CyIIHOCTb
OKHUCJTUTEIIbHOBOCCTAHOBUTENBHBIX PEAKITUN TTOCPEICTBOM COCTABIICHHSI
AJIEKTPOHHOTO OalaHCa dTUX PEaKITUi;

14) chopmuposannocms ymeHuti 06vACHAMb 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IMYHBIX (DAKTOPOB; XapaKTEp CMEIIEHUS XUMUYECKOTO

paBHOBECHS B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (mpunuun Jlelllarense);
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choOpMUPOBAHHOCb YMEHUSL OOBACHAMb 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
peaxkyuti ¢ y4émom ux dHepeemuyeckKux XapaKmepucmux, Xxapaxmep usmeHeHus
CKOPOCMU XUMUYECKOU PeaKyull 8 3a8UCUMOCMU OM pPA3IUYHbIX (aKmopos, a
makdice Xxapakmep CMeweHUus Xumuiecko2o pagHogecus noo GIUsHUEM GHeUHUX
soz0eticmeuil (npunyun Jlelllamenve);

15) chopmuposannocms ymenutl xapaxmepuzosames XUMAIECKUE TIPOIICCCHI,
JIKAIHUE B OCHOBE TIPOMBIIJICHHOTO TTOJIYYCHHS CEPHON KUCIIOTHI, aMMHUaKa, a
Takkxe chOpMUPOBAHHOCTD MPEACTABICHUH 00 OOITMX HAYYHBIX TPUHIIAIIAX U

OKOJIOTHYCCKUX HpO6H€MaX XUMHUYICCKOI'0O ITPpOU3BOACTBA,

CgbOpMLlpO@ClHHOCWlb YMEHRUA XAPAKMEPU306AMb XUMUUECKUE peaKyulU, jeaicajue 6
OCHO6€ NPOMbIUIIEHHO20 NOJIYYEHUA cepﬂod Kuciomal, amMmuaxkd, 061/141/16 HAy4Hble
NPUHYUNBL XUMUHYEeCKUX npous@obcm@; L;e]Z€COO6p613HOCWLb NPUMEHEHUA
HeopecaHu4dYeCKux eeuecnie 6 npomMuvlulleHHoCnu U 6 6blmy C MOYKU 3pEeHUA

COOMHOUEHUSL PUCK-NONb3A;

16) cdhopmuposannocmo ymeruti nposooums BEIYUCICHUS C UCIIOIb30BAaHUEM
MOHSATHSI «MAaCCOBas JIOJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHUM ra30B
IIPY XUMHYECKHMX PEaKIHIX, MACChI BEIIECTBA MM 00bEMA ra30B 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MacCe MIH 00BEMY OJTHOTO M3 YYACTBYIOIIHUX B PEAKIIUN
BEIIECTB, TEIUIOBOTO d(heKTa peakiiui Ha OCHOBE 3aKOHOB COXPaHCHUS MACCHI
BEIIECTB, IPEBPAIICHAS M COXPAHCHUS SHEPTHH;

CchoOpMUPOBAHHOCMb YMEHUSL NPOBOOUNMb PACYEMbL. C UCNONb308AHUEM NOHAMULL
«maccosas 00l Gewecmsea 6 pacmeopey U «MOJAPHAS KOHYEHMPAYUSLY»,
maccwl geujecmasa Ui 00véma 2aza no U3BeCMHOMY KOAU4ecmay eeulecmad,
macce uiu 06vEMY 00HO20 U3 YHACMBYIOWUX 68 PeaKyUL 8eujecms, menio8oco
aghhexma peaxyuu, 3nauenuss 6000POOHO20 NOKA3AMENS PACMBOPO8 KUCIOM U
wenouell ¢ U36eCMHOL CMENneHbo OUCCOYUAYUU, MACCbL (00bEMA, KOaUuYecmad
seujecmea) npooOyKma peaxkyuu, eci 00HO U3 UCXOOHBIX 8euyecma 0aHo 8 8Uoe

pacmeopa ¢ onpedenéHHoU MaccoBol 00aell pacmeopEeHHO20 8eujecmea Ui 0aHo
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8 u3bvLIMKe (UMeem npumecu), 00U 8bIX00A NPOOYKMA PearKyuu, 00bEMHbIX
OMHOWEHUL 24308,

17)chopmuposannocms ymenuti cobarooams npasuia MoOIb30BAHUS XUMUYECKON
NoCcyZI0i U TabopaTOpHBIM 000pYA0OBaHUEM, a TAK)KE TIPABHIIA OOPAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMU TIO BHITIOJTHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

18) cpopmuposannocmo ymenuti nianupogams u 8bINOIHAMb XUMHUUECKAN
HKCIIEPUMEHT (pa3iio’KeHre ePOKCHIa BOJOPOIa B IPUCYTCTBUH KaTaln3aTopa,
OTIpe/IeTICHUE CPEbI PACTBOPOB BEIIECTB C MOMOIIIBIO YHUBEPCAITBHOTO
WHUKATOPA, BIUSHAE PA3TUIHBIX ()aKTOPOB HA CKOPOCTh XMMHYECKOU PEaKIINH,
peakiuu HOHHOTO OOMEHA, KaueCTBEHHBIE PEAKITMHU Ha Cyb(dar-, kKapOoHAT- U
XJIOPH/I-aHUOHBI, HA KATHOH aMMOHWUS; PEIICHUE SKCTICPUMEHTAIILHBIX 3a/1a4 110
teMaM «MeTame» U «HemeTtamibny) B COOTBETCTBUU C TIPABHIIAMH TEXHUKH
0€30MacHOCTH MPU OOPAIEHUH C BEIIECTBAMH U JTA0OPATOPHBIM 000PYI0OBaHUEM,
npedcmasisime Pe3yabTaThl XUMUYECKOTO IKCTICpUMEHTA B JOPME 3aITUCH
ypaBHEHU COOTBETCTBYIOIINX PEAKIUN U (hopmynuposams BHIBOABI HA OCHOBE
ATUX PE3YIbTATOB,

copMUPOBAHHOCNb YMEHUN. CAMOCOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYecKull IKCnepumenm (nposedenue peakyuii UOHHO20 0OMeHa,
nOOmMEepIHCOeHUEe KAUeCmBeHH020 COCMABA HeOP2AHULECKUX BeUeCms;
onpeoeineHue cpedvl pacmeopos8 8eujecms ¢ NOMOWbIO UHOUKAMOPOS8, U3yUeHue
BNUAHUSL PA3TIUYHBIX PAKMOPOB HA CKOPOCb XUMUYECKOU peaKyull, peuueHue
IKCNEPUMEHMANbHBIX 3a0ay no memam «Memannviy u « Hememannwi») ¢
cobnooeHuem npasun 6e30nacHo20 0OpaweHusl ¢ gewecmeamu U 1abopamopHbim
0bopyoosanuem, Gopmyauposams yeib UCCIe008aHUs, NPeOCMABISIMb 8
Paznuunou gopme pe3ynbmamul IKCHEPUMEHMA, AHATUIUPOBAND U
OYEeHUBAMb UX OOCMOBEPHOCND,

19) cghopmuposanrnocme ymenull Kpumuiecku aHaIu3Upo8ams XUMIUIECKYIO

uH(dOpMaIHIO, oJIy4aeMyto U3 pa3Hbix ucrounuko (CMU, UuTtepuer u ap.);
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20)cihopmuposarnrocms ymenuil cooar00ams npasuia SK0JIOTHIECKU
1e71eco00pa3HOro MOBEICHUS B OBITY U TPYAOBOM JIEITEIIBHOCTH B IETAX
COXPaHEHHS CBOETO 37I0POBbSI U OKPYKAIOIICH MPUPOJTHOM Cpeibl; 0CO3HABATH
OITACHOCTh BO3JICHCTBHSI HA KUBBIC OPTaHU3MBI OTIPEICTIEHHBIX BEIIECTB,
noHumas cMeici nokasarens [[JIK(npenenbHoi 1omycTUMON KOHLEHTPALUK),
nosCHAMb Ha IPUMEpPax CrocoObl YMEHBIICHUS U MPEJOTBPAIICHUS UX BPETHOTO
BO3JICHCTBHS HA OPTAHU3M YEIIOBEKA,

chopmuposaHHoCcmsb yMeHUll: coba00anms npasuia noab308aHUsL XUMUYECKOU
nocyool u 1a60pamopHvim 060py008aHuUem, 0OPAUeHUs C BeujeCmBamMU 8
COOmMEemcmeul ¢ UHCMPYKYUIMU NO 8bINOTHEHUIO 1aO0OPAMOPHBIX XUMUYECKUX
ONbIMO8, IKOIOSUYECKU YeNecO00paA3Ho20 nogedeHus 8 bbimy u mpyoosou
0esimenbHOCIU 8 YEJISIX COXPAHEHUs C80€20 300P08bsl, OKPYHCarowell npupooHoU
cpeovl U 00CMUdACEHUS €€ YCMOUYUBO20 PA38UMUsL; OCO3HABAMb ONACHOCHb
MOKCUYECK020 0eUCMEUsl HA HCUBbLE OP2AHUZMbI ONPEOEIEHHbIX HeOPSAHUYECKUX
sewecms, nonumas cmvici noxkazamens IJ[K (npedenvroti donycmumotii
KOHYeHmpayuu), cqpopmuposanHoCcms YMeHULL: OCYUieCmeisms
YeeHanpasienHblli NOUCK XUMUYECKOU UHPOPpMAYUU 8 PA3TUYHBIX UCTIOYHUKAX
(Hayunas u yuebHo-nayunas aumepamypa, CMU, Humepuem u Op ), Kpumuyecku

AHATUZUPOBATb XUMUYECKYIO UHpopmayuro, nepepabamviéams eé u

UCNONB308AMb 8 COOMBENMCMBUL C NOCMABIEHHO Y4eOHOU 3a0ayell

21)ana 00y4aromuxcsi C OrpaHMYCHHBIMU BO3MOYXHOCTSIMU 3/IOPOBbS: YMEHUE
MPUMEHSTH 3HAHMS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHU;

22) At CIenbIX U CIa00BUIAIINX 00YUYAIOMIUXCS: YMEHUE UCTIONB30BaTh peiabeHO
TOYEUHYI0 cucTteMy obo3HnaueHuit JI. bpaiins ais 3anucu xumudeckux Gpopmyi.
PesynbpraTel 00yueHus Ha 6a30BOM ypOBHE OPUEHTUPOBAHBI HA OOIIYIO
GyHKIMOHATBHYIO TPAMOTHOCTD, MOJTyYEeHUE KOMIIETEHTHOCTEH JIJIst

MOBCEHEBHOM KM3HU U 00111ero pa3Butus. Pe3ynbrarel oOydyeHus Ha
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yriIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI HA MOJyYCHUE KOMIIETEHTHOCTEN st
MOCJIEAYIOLIEN
npodeccoHanbHOM NeITeTbHOCTH KaK B paMKaxX JIAaHHOM MpeIMETHOM 00JIacTH, TaKk

A B CMEXXHBIX C HEM 00J1acTIX.
COJAEPKXAHHUE YYEBHOI'O IPEAMETA «XUMMWSI»

10 KJIACC « OPTAHUYECKASI XUMMUSI» BA3OBbII YPOBEHb

Teopernueckue 0CHOBbI OPraHUYECKOH XUMHH

[IpeameT opranryeckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
MOJIYYEHUH HOBBIX BEIIECTB U MaTepuasoB. Teopusi CTpoeHus: OpraHu4eCcKux
coenunenuil A. M. byTiepoBa, €€ 0CHOBHbIE MOJI0KeHHsI. CTPYKTYpHBIE (POPMYJIIbI
OpraHUYeCcKUX BEIIeCTB. ['oMoorus, n3oMepus. XMMHUYECKasl CBSA3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[Ipencrasienue o knaccudukanuu oprannueckux Bemiects. Homenkmnarypa
OpraHUYECKUX COEMHEHUH (CUCTEMATHYECKas) U TPUBHAJIbHBIE HA3BAHUS
BAKHEHUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCHepUMEHTAIbHBIE METO/Ibl U3YUECHHMSI BEIIECTB U UX MIPEBPAILCHHIA:
03HAaKOMJIEHUE C 00pa3laMy OPraHuYECKUX BEUIECTB U MaTEpHAIaMH Ha UX OCHOBE;
MOJIETMPOBAHUE MOJIEKYJI OPIraHMYECKUX BEILECTB; HAOIIOIEHNE U ONMCAHKE
JEMOHCTPALIMOHHBIX ONBITOB 10 MPEBPALLEHUI0 OPraHUYECKUX BELIECTB MTPU

HarpeBaHuH (IJIaBJIeHUE, OOYyTIMBAHUE U TOPEHNE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUI psll. MeTaH U 3TaH — NpOoCTeUIIne
MPEICTaBUTEINN aJTKAHOB: (PU3NYECKHE U XUMUYECKUE CBOICTBA (peaKIuu 3aMeIleHuUs
Y TOPEHUsI ), HAXOXKACHUE B MPUPOJIE, MOJyYCHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUI PSAZl. DTUIICH U MPOIUIIEH —

MPOCTEHIINE TIPEACTABUTEIIN aTKCHOB: (PH3NUECKUe U XMMUYECKUE CBOMCTBA
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(peakiuu rupupoBaHus, raJJOTeHUPOBAHMS, THIpATALIMK, OKUCIICHUS U
MOJIMMEPHU3ALINH ), TIOTyYCHUE U TPUMEHEHHUE.

Anxanuensl. byranuen-1,3 u metunobyraauen-1,3: ctpoenue, BaxHEHIIIHE
XUMUYECKHE CBOMCTBA (peakius moiuMepusanum). [lomyueHue CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTUUECKUH psijl. ALeTUIIeH —
MPOCTEHIINI TTPeACTaBUTEIb AIKHHOB: COCTaB, CTpOeHUE, (puznueckue u
XUMUYECKUE CBOMCTBA (PEaKIUK TUIPUPOBAHUS, TAJTOTCHUPOBAHUS, THIpATALINH,
TOpEHHUsI), OJTyYCHUE U TPUMEHEHHE.

Apensl. ben3zoun: coctas, cTpoenue, GpU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakiuu rajJoreHupoBaHusl U HUTPOBAHUS ), TOJIyYSHHE U IPUMEHEHHUE.
Tosyon:coctan, cTpoeHue, hGU3NIECKUE U XUMUYECKUE CBOMCTBA (peaKIInu

TraJJOorcHUpOBaAHUAN HI/IT[ZOBaHI/IH[ IMOJIYIYCHHEC U IPUMCHCHMUE. TokcUYHOCTH ApCHOB.

I'eneTnueckas CBsI3b MCXKAY YITIEBOAOPOJaMHU, ITPUHAAJICIKAIIMMU K pa3JInNYHbIM

KJ1accaM.

[IpupoaHbie HICTOYHUKHU YTIEBOAOPOAOB. [IpupoaHbIii ra3 u MonyTHHIE HEQTIHBIE
ra3el. HegTh 1 e€ mpoucxoxaenune. CriocoOwl mepepaboTku HePTH: EPETOHKA,
KPEKHHT (TePMHUUYECKHI, KaTATUTUIECKHi ), mupoiu3. [IpomaykTel nepepaboTku
He(TH, UX IPUMEHEHHE B MPOMBIIIIICHHOCTH U B ObITY. KaMEeHHBIN yToMb U
POJYKTHI €T0 MepepaboTKH.

DKCIepUMEHTAIbHBIE METO/IBI U3YUCHHS BEIICCTB M X MTPEBPAIICHHIA:
03HAKOMJIEHHE C 00pa3IlaMH IJIACTMACC, KayIyKOB M PE3UHBI; KOJUIeKIuu «HedTh» u
«YT0JIbY; MOACIIUPOBAHUE MOJICKYJT YTIIEBOJIOPO/IOB U TaIOTEHOIPOU3BOIHBIX;

IPOBEICHNUE MPAKTUUECKON PabOThI: MOTyUEHNE STUIICHA U U3yYEHNE €ro CBONCTB.

PacuéTHble 3a1a4n

Brruucnenns mo ypaBHEHUIO XUMHUYECKOHN peakiuu (Macchl, 00bEMa, KOJTUIECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O N3 MCXOJHBIX BCUICCTB UJIN IIPOAYKTOB peaKI_[I/IH).
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Kuciopoaconepxamue opranu4eckKue CoeAHHEHUA

[IpenenbHbIe OTHOATOMHBIE CIUPTHL. METaHOJ U 3TaHOJ: CTPOeHHE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (peakMi C aKTUBHBIMU METAJUIaMU, TaJIOT€HOBOOPO/IaMH,
ropenue), npuMeHenne. BogopoaHbie cBsI3n MeXIy MOJIEKyJIaMH CIUpPTOB. JlelicTBue
METaHOJIa ¥ ATAHOJIa HA OPTraHU3M 4YEeJIOBEKA.

MHoroaToMHbI€ CIUPTHL. DTUIICHIJIMKOJIb U TJIMLEPUH: CTPOEHUE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO HICJIOYHBIMUA METAJUIAMH, KaUeCTBEHHAs
peakiysi Ha MHOTOATOMHBIE CIUPTHI). [IeficTBUE Ha OpraHu3M Yel0BeKa.

HpI/IMCHeHI/Ie rIMOCpruHa U OTUJICHTTIMKOJIA.

®deHOoJI: CTPOSHUE MOJICKYJTBI, PU3NUECKHE U XUMUYECKHUE CBOWCTBA. TOKCHUYHOCTH
dbenona. [Ipumenenue denona.

Anpaerunpl 1 KeToHbl. DOpMaTBICTH]I, AIIETANBACTH/: CTPOSHUE, GU3HICCKHUE U
XUMUYECKHE CBOMCTBA (PEAKIIMU OKUCIICHUS M BOCCTAHOBIICHU S, KAU€CTBCHHBIE
peaKiym), MOJIy4YeHHE U PUMEHEHHUE.

AIIeTOH: cTpoeHue, PU3nUecKre U XMMUISCKINE CBOMCTBA (PEaKIIMKU OKHUCICHUS

MBOCCTAHOBJICHHMS), MOTYYEHUE U IPUMECHEHHE.

OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHas
KHCJIOTBI: CTPOEHHUE, PU3NYECKUE U XUMUUECKHE CBOMCTBA (CBOMCTBA, 00IIKe AJIs
KJlacca KMCIIOT, peakius 3TepupuKaum), nojrydeHue u npumenenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEJICTaBUTENH BBICIIMX KapOOHOBBIX KUCIIOT. Mblla Kak
COJIM BBICHIINX KapOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBUE.

Crnoxxnble 3¢Upbl KaK TPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MIPOSIN3 CIOXKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupos. buosornueckas poib
YKUPOB.

VYrneBoapl: cocTas, KilacCUPUKALUS YIJIEBOAOB (MOHO-, TU- U MOJIUCAXAPUADI).
I'mroko3a — mpocrelmmii MoHOcaxapu: 0COOEHHOCTH CTPOEHUS! MOJIEKYJIbI,

dbu3nYecKre U XUMUYECKHUE CBOMCTBA (B3aumMoielicTBue ¢ ruapokcuaom meau(ll),
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OKHCJIEHME aMMHUAYHbIM PacTBOpoM okcuja cepedpa(l), BocctaHoBlieHHEe, OpoxKEHUE
TIIIOKO3B1), HAXOXKJCHHE B MIPUPOJE, TPUMEHEHNE, ONOIOTHYECKas POJIb.
®otocunTe3. PpyKTO3a KaK U30MEp TIIFOKO3BI.

Caxapo3a — npeAcTaBUTeNb IUCAXaPUIOB, THIPOIN3, HAXOKICHNUE B IPUPOLIE

UIIPUMEHEHHUE.

KpaxMman u uemintono3a kak npupoaHbie noauMepsl. CTpoeHre Kpaxmaiia u
1EeJUT0103bl. DU3NUecKue 1 XUMUYECKUE CBOMCTBA KpaxMmana (THAPOIU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEepUMEHTaIbHBIE METO/Ibl U3YUEHHS BEIECTB U UX MPEBPAILICHUI:
pOBEJICHUE, HAOIIOICHUE U ONKCAaHUE JEMOHCTPAIMOHHBIX OINBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJTHOATOMHBIX CIIUPTOB (OKUCIEHUE ATaHOJA
okcusioM Menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE TIIUIIEPUHA C
ruapokcugom meau(Il)), anbaernnoB (OKUCIEHUE aMMHAYHBIM PaCTBOPOM OKCHIA
cepeopa(l) u ruapoxkcuaom meau(ll), B3aumogericTBre kpaxmasa ¢ HOJ0M);
IPOBEJICHUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3ag1aun

Brluucnenus 1o ypaBHEHUIO XUMUYECKON peakuu (Macchl, 00bEMa, KOJTMYECTBA
UCXOJHOTO BEUIECTBA WJIM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'0 M3 MCXOJHBIX BCIICCTB UJIN IIPOAYKTOB peaKHI/II/I).

A30Tc0nepmamne OPraHnvYe€CKMe COCINMHCHUSA

AMuHpI. MeTHJIAaMWH ¥ aHUJIWH: COCTaB, CTPOCHHUC, {1)H3I/IIIGCKI/IG )41

XMMUYECKNECBOWCTBA (FOPEHUE, B3AMMOJICHCTBHE C BOJOW M KUCJIOTaMu).

AMMHOKHCIIOTHI KaKk aM(OTepHbIe OpraHnyeckue coequHeHusi. duznyeckue u
XMMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpuMepe riauiuHa). buonornueckoe
3HaAYeHUE aMUHOKHUCIOT. [lenTuaesl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIPHBIE COeMHEHUs. [lepBruuHas,
BTOPHUYHAs U TPETHYHASA CTPYKTypa OeNKoB. XMMUYECKUE CBOMCTBA OEIIKOB:

TUApPOJIN3, ACHATYpalUsd, KAYCCTBCHHBIC PCAKIIUN Ha OeIKu.
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DKCNEPUMEHTAIbHBIC METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAILLICHUI:
HaOJII0/ICHUE U ONMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JIeHATypalys OeJIKOB MpH

Harp€BaHHH, IBETHBIC pCaKIINH OEJIKOB.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHU S

OCHOBHBIC TIOHATUS XUMUH BBICOKOMOJICKYJIAAPHBIX COGHHHGHHﬁI MOHOMCP,
IMOJINMCP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPU3AlINH, CPCIAHASA MOJICKYJIIpHAA
Macca. OCHOBHBIC MCTOAbI CHHTC3a BLICOKOMOJICKYJISIPHBIX COC,Z[I/IHGHI/Iﬁ —

[MoJIMMCpHU3alud U ITOJIUKOHIACHCAIIUA.

[InacTmaccsl (MOAWATUIIEH, TOJIUIPONUIEH, MOJWBUHUIXIOPHUL,
noaucTupod). HaTypaibHbI M CHHTETUYECKUE KayUyKH (OYTaIMEHOBBIM,

XJIOPONIPEHOBBIN MM30MPEHOBLIN). BojloKHA: HaTypalbHbIE (XJOMOK, IEPCTh, MIENK),

UCKYCCTBCHHbBIC(AIICTATHOC BOJOKHO, BUCKO3a), CHHTCTUYCCKUE (KATPOH 1 JIABCAH).

DKCNEPUMEHTAIbHBIE METOAbI U3YUEHHS BEIIECTB U UX MPEBPAILICHUMN:
03HAaKOMJIEHUE ¢ 00pa3aMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexknpeaMeTHbie CBA3H

Peanm3zanust MexXnpeaMETHBIX CBSA3EM IPU U3YUYEHUH OPTaHUYECKOM XUMUU B 10
KJIACCe OCYLIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK Y MOHITUH, ABJISIONIUXCA CUCTEMHBIMU JIJIs1 OTJEIbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO01uue ecTeCTBEHHO-HAYUHbIE OHATHS: SIBJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
3aKOH, TEOPHS, AaHAIIN3, CHHTE3, KIIaCCU(UKAIIHS, TIEPUOANIHOCTh, HAOII0ICHHE,
VU3MEPEHUE, IKCIEPUMEHT, MOJCIINPOBAHUE.

dusuKa: MaTepusi, SHEPTHUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJ1a, YHEPTrE€TUUECKUN
YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBa, (pru3ndyeckue

BCJIMYMHBI U CAUHUIBI UX U3MCPCHMUA.
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buonorus: kierka, opranusm, 6ruocgepa, 0OMeH BEIIeCTB B OpraHu3Me,
doTocuHTE3, OMOTOTUYECKH aKTUBHBIC BellecTBa (OCIIKH, YTIAEBOIbI, XKHUPHI,
(bepMeHTHI).
I'eorpadusi: MuHepasbl, FOpHbIE IOPO/IbI, [TOJIE3HBIE HCKOTIAEMbIE, TOIINBO,
PECYpCHI.
TexHomorus: MUIIeBbIe MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TTUTAHUS, MOIOIIIHE
CpEeICTBa, IEKAPCTBEHHbIE M KOCMETUYECKHUE MPEnapaThbl, MAaTEpPUAaIIbl U3 UCKYCCTBEHHBIX

N CHHTCTHUYCCKHX BOJIOKOH.

10 KJIACC «OPTAHUYECKAS XUMUSI» YIJIYBJEHHBIN YPOBEHD

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMer 1 3HAYCHHE OPTAHMYECKON XUMUH, MTPEJCTABICHHE O MHOT00Opa3uu
OPraHUYECKUX COCIUHCHUU.

DJIEKTPOHHOE CTPOEHHE aTOMa yIJIepojia: OCHOBHOE U BO3OYKIEHHOE COCTOSHUS.
BaneHTHbIe BO3BMOXHOCTH aTOMa yTiiepojia. XMMUAYECKasl CBSI3b B OPraHUYECKUX
coeAMHEHUsX. TUIbl THOPUIU3AIIUA ATOMHBIX OpOUTaliell yriepoaa. MexaHu3Mbl

00pa3oBaHUs KOBAJICHTHOU CBSI3U (OOMEHHBIN U IOHOPHO-AaKIENTOPHBIN). TUIIbI

NEePEeKpBIBAHUS aTOMHBIX opOuTaneit; 6- u m-cBsa3u. OauHapHas, TBOMHAS U TpoWHas
cBsi3b. CriocoObl pa3phiBa CBS3EH B MOJIEKYJIaX OpraHu4Yeckux BemiecTB. [lonstue o
CBOOOIHOM pajiuKaie, HyKJIeo(puie U EKTpouIe.

Teopus cTpoeHUs OpraHnYecKux coennHeHuid A. M. BytinepoBa u coBpeMeHHbIE
MpeACTaBICHUS O CTPYKTYPE MOJICKYJI. 3HAYEHUE TEOPUU CTPOCHUS OPTaHUYECKUX
coeuHeHn. MoJeKysipHbIE U CTPYKTYpHbIe (PopMyIibl. CTPYKTYpHBIE (POPMYIIBI
Pa3JIMUHBIX BUJIOB: pa3BEPHYTAs, COKpaAIIEHHAs], CKEJIETHAI.

N3omepus. Bunbl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHASI.

OnexkTpoHHbIC 3QPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTMHECHHUN (MHyKTUBHBIN

¥ ME30MEPHBIA (P PEKThI).
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[IpeacraBnenue o kiaccudukanuu opraHuvyeckux BemiecTs. [lonsrue o
byHkuroHanbHOU rpymre. ['omonorus. 'omonornueckue psaasl. CuctemaTuyeckas
HOMeHKIaTypa opranndeckux coeauHenuil (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIBHBIX ITPEJACTABUTEIICH.

Oco0eHHoCTH U K1accu(UKaIs OpraHu4eCKUX PeaKiuil.
OKHCIINTETPHOBOCCTAHOBUTEIIBHBIE PEAKIIUN B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAIBHBIE METOIbI U3YUEHHS BEILECTB U UX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3laMy OPraHUuYeCKUX BEUIECTB U MaTEepHalaMHi Ha UX OCHOBE;
OMBITHI MO MPEBPAILIECHUIO OPIraHUYECKUX BEIIECTB MPU HarpeBaHUM (IUIABJIECHUE,
00OyIJIMBaHKHE U TOPEHUE); KOHCTPYUPOBAHUE MOJIENIEN MOJIEKYJT OPTaHUYECKUX
BEILIECTB.

Yriesoaopoasl

Ankanbl. ['oMosioruueckuii psj ainkaHon, oomias Gpopmysa, HOMEHKIATypa U
u30Mepusi. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKaHOB,

Sp’rUOpHaM3aIUsg aTOMHBIX OpOMTANIEi yIiepoaa, 6-CBs3b. KonpopmMepsl.

duznyeckrue CBOMCTBA aJIKAHOB.

XUMHUUYECKHUE CBOMCTBA aJIKAHOB: PEAKIIUU 3aMEIICHHUSI, U30MEPU3AIIUH,

JETUJIPUPOBAHMS, IIUKIN3AIIMY, TUPOTIN3a, KpeKUHTa, TopeHus. [Ipenacrapnenue
OMEXaHHM3ME PEAKIIUN PAIUKATHHOTO 3aMEIICHUS.
Haxoxnenue B npupoje. CriocoObl MOTyuYeHHs] U TPUMEHEHHUE aJIKAaHOB.
[uxnoankanel. O61mast popmysia, HOMEHKIaTypa u uzomepusi. OcoOeHHOCTH
CTPOCHUS U XUMUUYECKUX CBOMCTB MaJIbIX (ILIUKJIOMPOIIaH, [IUKIO0YTaH) U OOBIUHBIX
(LIMKJIONEHTaH, UKJIOTEeKCaH) IUKII0aakaHoB. CrocoObl MOTYyUYEeHHS U TPUMEHEHHE
[UKJIOAJIKAHOB.

Anxenbl. ['oMonornueckuii psj ankeHoB, oorias ¢hopMysa, HOMEHKJIATYpa.

DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJI AIKEHOB, SP THOPH N3N

aTOMHBIX OpOUTaNIel yriepoa, 6- U m-cBsi3u. CTpyKTypHasi U reoMeTpudeckas

(mcTpanc-) uzomepust. u3nuecKue CBOMCTBA aIKEHOB.
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XHUMHUYECKHUE CBOMCTBA: p€aKiuun MpUCOCANHCHHA, 3aMCIICHUA B O-IIOJIOKCHUC

IIpY IBOVHOM CBSI3M, IOJIMMEPU3ALIUU U OKHCIeHus. [Ipencrasienue o

MCXAaHN3MCPCAKIIUN G)JIGKT[)OSIQI/IHBHOFO IMPHUCOCANMHCHUA. HpaBI/IHO MapKOBHI/IKOBa.

KauecTBeHHbIE peakiMu Ha JIBOMHYIO CBS3b.

CniocoOsbl IMMOJYUCHUA U IIPUMCHCHUC AJIKCHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
KyMYJIUpOBaHHbIE). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUSI U XUMUUYECKUX CBOMCTB
CONPSKEHHBIX NUEHOB, 1,2- u 1,4npucoeaunenue. [lonuMepusanus conps>KEHHBIX
nueHoB. CriocoObl MOMyYeHUS U TPUMEHEHNE aTKaUEHOB.

Anxunbl. 'oMooruueckuii psaj ankuHoB, o0mias hopmysia, HOMEHKJIATypa U
U30MEpHsl. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aTKUHOB,
sprudpuan3aius aTOMHBIX opOuTaneu yriepona. @uznyeckre CBOMCTBA aIKUHOB.

XUMUYECKHE CBOMCTBA: PEAKIIUH MPUCOCTUHEHUS, AUMEPU3AIIUU U TPUMEPHU3AIlUH,
OKHuCIIeHUA. KHCI0THBIE CBOMCTBA aJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakliMu Ha TPOMHYIO CBS3b.

CniocoOsbl IMMOJYUYCHUA U IIPUMCHCHUC AJIKUHOB.

ApomaTuydecKkue yrieBoaoposl (apeHsl). ['oMonorudeckuit psii apeHoB, oomias

dbopmMyra, HOMEHKIIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MoJIeKyJIbl OeH30:1a. [IpaBuiio apoMaTUYHOCTH, TPUMEPDL
apoOMaTUYECKUXCOeAUHEHUN. PU3NUYECKHE CBOMCTBA apEHOB.

XUMHUYECKHE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEAKIIMU 3aMEILEHUS B
OEH30JIbHOM KOJIbLE U YIJIEBOJIOPOJHOM pauKale, peakuu IpUCOEIUHEHUS,
OKHCJIEHHE rOMOJIOroB OeH3ona. IIpercrapienne o MEXaHU3Me

peaknmitdaekTpobuabHOro 3amenieHus. [IpeacraBienne 06 OpUESHTUPYIOIEM

JIEHCTBUY 3aMECTHUTENIeH B OEH30JIbHOM KOJIBIIE Ha MIPUMEPE AJKIIIBHBIX PATUKAIIOB,

KapOOKCHIIHLHOU, THAPOKCUIBLHOM, aMHUHO- U HUTPOTPYIIIIBI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XMMUYECKUX CBOMCTB cTuposna. [lonumepuszanus ctupoda.

CriocoObl OJTy4YeHUsI U IPUMEHEHHUE apOMATHYECKUX YTIIEBOAOPO/IOB.
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[Tpupoansiii ra3. [lonytasie HedTsHbIE Ta3bl. HedTh 1 €€ mpoucxoxaenue.

Kamennslii yrosiabs 1 IpoAayKThl €ro rnepepadboTKy.

Cnoco0sI nepepaboTku HeDTH: IEPErOHKa, KPEKUHT (TEPMUUECKUH,
KaTaJuTU4YeCcKuil), pudopmunr, nuposus. [Ipoaykrsl nepepaboTku HedTH, X
IPUMEHEHUE B IPOMBIIIEHHOCTH U B OBITY.

['eneTnueckas CBs3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIIEBOJAOPOJIOB.

DNEeKTPOHHOE CTPOCHHE rajIOreHITPOU3BOIHBIX YIIIEBOAOPOI0B. Peakinu

3aMeEIlEHUs rajloreHa Ha TUAPOKCOTPYIIY, HUTPOrpynmy,

LIMaHOrpynny.aMUHOTpynmy. /[eiicTBHE Ha rajJoreHIPOU3BOJHBIE BOJIHOTO U
CIIMPTOBOTO pacTBOpa MWIEN0UYU. B3aumoaencTBre qurajioreHajJkaHoB ¢ MarHueM U
UUHKOM. [IoHATHE OMETANI00PraHNYeCKNX COeAMHEeHUAX. Micnonb30BaHue
raJIOreHIPOU3BOIHBIX YTIIEBOIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3E

OpraHNYCCKHUX BCIICCTB.

DKCIepUMEHTAIbHBIE METO/IbI U3YUCHUS BEIIECTB U UX MPEBPAIICHUIL:: U3yUeHUE
(bu3HUEeCKIX CBOWCTB YIJIEBOJOPOAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIIH
YTIIEBOJOPO/IOB PA3IUYHBIX KJIACCOB (0OecIBeYnBaHUe OPOMHOMN MIIM MOTHOUM BOIBI,
pacTBopa MepMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTUICHA ¢ aMMUAYHBIM
pactBopoM okcujia cepedpa(l)); kadecTBeHHOE OOHApYKEHHUE yTiiepoia U BOJIOPO/ia B
OpraHUYECKUX BEIICCTBAX; MOJYyUYECHHE dTUICHA U U3YYEHUE €T0 CBOHCTB;
Oo3HaKOMJIEHHE ¢ KoyuteKnusamMu «HedTe» 1 « Y1), ¢ 00pa3amMu miacTMace,
Kay4qyKOB M PE3WHBI; MOJCIUPOBAHNE MOJICKYJT YTIICBOIOPOIOB U
TaJIOTCHIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoacoaep:kamiue opranndeckue coenHeHust

[Ipenenbubie oqHOATOMHBIC CIIUPTHL. CTpOeHUE MOJIEKYJ (Ha MpUMEpe MeTaHoJIa U
sTaHoia). 'omonoruueckuii psa, odmas hopmysa, H30MeEpHsi, HOMEHKIIATypa U
knaccudukaius. usndeckne CBONCTBA MPEACTbHBIX OJTHOATOMHBIX CITHPTOB.
Bomopoansie cBsI3u MEXIy MOJICKYJIAMH CITUPTOB.

XUMUYECKUE CBOWCTBA: PEAKIINH 3aMEICHUs, IeTUAPATAIIH, OKACICHHUS,

BSaHMO,IIefICTBI/IC C OPraHN4YCCKUMHN U HCOPraHNYCCKUMH KHUCIIOTAMH. HpCI[CTaBJICHI/IC
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0 MEXaHU3ME PEeaKIUi HyKIeopuIbHOTO 3amelieHns. KauecTBeHHas peakiius Ha

OZHOATOMHBIE CIUPTHI. JIeHCTBHUE ATaHOJIAa U METAHOJIA HA OPTaHU3M
yesoBeka.CrocoObl MOTyYeHUs] U TPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMeHKIaTypa U uzoMepusi. OcoOeHHOCTH GU3HUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaTtoMHbIE CIIUPTHI — ITUIIEHTIIUKOJIb U TIIMIEPUH. DU3NUECKUE U
XMMHUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHHUS, B3AaUMOJICUCTBUE C OPTaHUYECKUMHU U
HEOPraHWUYECKUMU KUCIOTAMH, KaY€CTBEHHAsl PEAaKIIUsl HA MHOTOATOMHBIE CITUPTHI.
JeiicTBue Ha opraHu3M yenoBeka. CriocoObl MOMyYeHUs U IPUMEHEHNE
MHOTOAaTOMHBIX CIUPTOB.

®enon. CTpOEHHE MOJIEKYJIbI, B3aUMHOE BIUSIHUE TUAPOKCOTPYIIIBI U
0eH301bHOTO sA/ipa. Pusndeckre cBoicTBa (peHosa. OCOOEHHOCTH XUMHUUECKUX
cBolicTB eHona. KauectBennble peakiuu Ha ¢peHosa. TokcuaHocTh (heHoa.
CrnocoObl ostyuenust 1 npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHunbHble COETUHEHNS] — aJbJETUAbl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJIBLHOM TpyIIibl. ['OMOIOTHYECcKUe PSAbl ANIbJIETUIOB U KETOHOB, 00IIas
dbopmya, n3oMepus U HOMEHKIaTypa. OU3NUECKHe CBOMCTBA aJIbJIETHIOB U
KETOHOB.

XUMHYECKHUE CBOMCTBA AJIBJACTUIOB U KETOHOB: PEAKIIMU MPUCOCANHEHHS.
[IpencrapiieHne 0 MEXaHU3ME PEAKIIUNA HYKJICOPUIBLHOTO MPUCOSTUHEHHUS.
Oxkucnenue aabJeruaoB, KAYECTBEHHBIE PEAKIIUU HA alibieTubl. CriocoObl
MOJYy4YECHUS U IPUMEHEHUE AJIbJACTUAOB U KETOHOB.

OHOOCHOBHBIE TIpe/IebHbBIE KAPOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. MI3oMepusi 1 HoMeHKJIaTypa. du3ndeckue CBONCTBA
OJIHOOCHOBHBIX TPEJIETbHBIX KAPOOHOBBIX KUCIOT. BOOpOAHBIE CBA3U MEKTY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIIOT.

XUMHYECKHE CBOMCTBA: KUCIOTHBIC CBOMCTBA, PEAKITUS dTEPUPUKAIINH, PEAKITHH C

Y4aCTHEM YTJICBOJOPOJIHOIO paarKala.
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Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
[ToHsiTHEe O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CJIOXKHBIX 3(hupax,

AHTUAPUAAX, TAJTIOTCHAHTUAPHUAAX, aMUAAdX, HUTPUJIAX.

Mmuoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIOT, JUKAPOOHOBBIX KUCIOT, THIAPOKCUKAPOOHOBBIX
kucioT. [IpeacraBurenu BeICIINX KapOOHOBBIX KUCIIOT: CT€apUHOBAs,

IMaJIbMHUTHUHOBAA, OJICHHOBAsA, JUHOJICBAA, TUHOJICHOBAAKHNCIIOTHI. CrocoOsbI

NOJIYYEHHS] U PUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxusie 3¢upsbl. 'omonoruyeckuii psi, oomas hopmyia, u3omepus u
HOMEHKJIaTypa. PU3N4YECKHE U XUMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCIIOW U
HICJIOYHOU CpeJe.

Kupsl. Ctpoenue, puznueckre 1 XMMUYECKHE CBOWCTBA KUPOB: THIPOJIN3 B
KHUCIIOM U 1e04HO0# cpene. OCOOEHHOCTH CBOMCTB KUPOB, COEPKAIIMX OCTATKU
HENpeleNbHbIX JKUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpUu14 Kak coJid BBICHIMX KapOOHOBBIX KHUCIIOT, UX Motoliee nerictere. IloHarneo
CUHTETHYeCKUX Mormux cpeacrax (CMC).

OO011ast XxapaKTepuCTHKa YTIIEBOOB.

Knaccuduxkanus yrneBogoB (MOHO-, TU- U MOJHCaXapUIbl).

Monocaxapuabl: T10K03a, PpyKTO3a, rajiakTo3a, pudo3a, 1e30K-cuprbdo3a.

DuU3NYECKNE CBOMCTBA U HAXOXKJICHUE B PUPOJIE.

®otocunTe3. Onrudeckas uzoMmepusd. Kosbuaro-1iennas TayroMepus Ha

IPUMEPEMOJICKYJIBI I'NTFOKO3BI, ITPOCKIINN Xeyopca, a., [i ~daHOMCPBLI I''TFOKO3BL.

XHUMHMYECKHUE CBOMCTBA IJTFOKO3bI: PCaKI C YHaCTUCM CITMPTOBBLIX U aHBHGFHHHOﬁ

rpyII, COUPTOBOE U MOJIOUHOKHCIIOE OpoxkeHue. [IpuMeHenue rioko3bl, eé
3HAYECHUE B KU3HEAECATEIbHOCTA OPraHU3MA.

Jucaxapupl: caxapo3a, MaJIbTO3a U JaKTO03a. BoccTaHaBiIMBaOImMUe U
HEBOCCTaHaBIMBaroLmmeaucaxapuael. ['naponns nucaxapunos. HaxoxaeHnue B

IpUPOJE U MPUMEHEHHUE.
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[Tonucaxapuasl: Kpaxmal, IITMKOTEH U HeJUT0103a. CTpoeHHe MaKpOMOJIEKY
KpaxMaJia, TIIMKOTeHa ¥ LEUTI003bl. Du3nueckue CBOKMCTBA KpaxMasa U HEJUTHJI03bI.
XHWMHUYECKHE CBOMCTBA Kpaxmaia: THAPOJIN3, KAYECTBEHHAS] PEAKLIHS C HOJIOM.
XHWMHUYECKHE CBOMCTBA LEJUTION03bI: THIPOIIU3, MOIYyYEeHUE 3PUPOB LEIUTHOI03BI.
[TonsiTve 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCHepUMEHTAIbHBIE METO/Ibl U3YUECHHSI BEIIECTB U UX MPEBPAILCHHIA:
PacTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJIE, B3aNMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCIIEHHE 3TWJIOBOTO CIIUPTA B ANBbACTHU] HA PACKATEHHON MEIHON IIPOBOJIOKE;
OKHUCJIEHUE 3TUIIOBOTO CIIUPTA JUXPOMATOM Kaiaus (BO3MOKHO HUCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB); KAYECTBEHHBIE PEAKIIMU Ha aJIbJIETU/IbI (C THAPOKCUIOM
muammuncepeopa(l) u ruapoxcunom meau(1l)); peakius rautepuHa ¢ THAPOKCUIOM
Menu(Il); xummudeckne cBOMCTBA pacTBOpPa YKCYCHOW KUCJIOTBI; B3aUMOJICUCTBUE
pacTBopa rroko3bl ¢ Tuapokcugom menu(ll); B3aumoaeiicTBue kpaxmana ¢ Ho0M;
pelleHne SKCIEPUMEHTANbHBIX 3a/1a4 10 TeMaM «CrupTsl U peHonb». «KapOoHOBbBIE
KUCH0ThI. CrioKHbIE 3(DUPBD».

A3o0TcoAep:KalMe OPraHnyecKue coeInHEeH s

AMMHBI — OpraHUYecKue Mpou3BoAHbIE aMMuaka. Kinaccudukanys aMuHOB:
anudaTUYeCcKue U apOMaTUYECKUE; IEPBUYHBIE, BTOPUYHBIE U TpeTHuHbIe. CTpOoeHue
MOJIEKYJI, o0u1as popmya, U30MepHsl, HOMEHKIIATypa U (PU3NUECKUE CBOMCTBA.
XHUMHYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKE, B3aUMOICUCTBUE MEPBUYHBIX AMHHOB € a30TUCTOI Kucaotor. Conu
AIKUIAMMOHHSL.

AHWINH — IPEACTABUTENIb AMUHOB apOMATUYECKOTO psina. CTpOCHUE aHUIIMHA.
B3auMHoe BausiHUE TPy aTOMOB B MOJIeKyJie aHuiIMHA. OCOOEHHOCTH XUMHYECKUX
CBONCTB aHWIMHA. KauecTBEHHbIE PEAKIIMU HA AaHUJIVH.

CnocoObl oJy4eHHs U MpUMEHEeHHE anupaTnyeckux aMuHoOB. [lomydenue

aHWJIMHA U3 HUTPOOCH30J1a.
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AMUHOKHCJIIOTHI. HOMCHKHaTypa " N30MCPHs. OT}IGJ’IBHBIG MMpCACTABUTCIIN

O aMHHOKHUCIIOT: T'TIMINH, aJJaHUH, {lleHI/IHaHaHI/IH, CCPHH, INIYTAMHWHOBAA
KHCJIOTA,JIM3UH, TMCTCHUH. Onrtuueckas HN30MCPUA aMUHOKHUCIIOT! D-u L-

AMHMHOKHCIIOTHI. PU3ndueckue cBOMCTBA aMUHOKHCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT KaK aM(OTEPHBIX OPTAaHUYECKUX COCIUHEHUM, peaKIus
MOJIMKOH IEHCAuu, 00pa30BaHKE MENTHIHOM CBs3U. bruomornueckoe 3HaUeHHE
aMUHOKHCIIOT. CUHTE3 M TUAPOJIN3 TIENITUIOB.

benku kak npupoaHbie noauMepsl. [lepBruyuHas, BTOpUYHAS U TPETUYHAS
CTPYKTypa OenkoB. XUMHUUYECKUE CBOMCTBA OCJIKOB: TUIAPOJIN3, IeHATYpallusl,

KaueCTBEHHBIE PEAKIIMU Ha OEJIKHU.

Ilonsarue 00 A30TCOJICPIKAIMMNX TCTCPONMUKIINICCKHUX
CoegI/IHeHI/IHX.HI/I[QI/IMI/IQI/IHOBBIC U IYPUHOBBIC OCHOBAHUWA. HYKJ'ICI/IHOBBIG KHMCJIOThBI:

COCTAB,CTPOCHUEC U OouoJiornyeckas POJIb.

DKCNEPUMEHTAIbHbIC METOAbl U3YUEHHUS BEIIECTB U UX MPEBPAILICHUIN:
pacTBopeHue OEJIKOB B BOJIC; JeHATypalus O€IKOB IMPU HarpeBaHWH; 1BETHBIC
peakIuy Ha OeIKH; PeIICHHE SKCIIEPUMEHTANIBHBIX 3aa4 110 TeMaM
«A3oTcozepKalme OpraHuuecKue COeqMHEeHUs» U «Pacno3HaBaHue OpraHuyecKux
COCIMHEHUN.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHU S

OCHOBHBIC TIOHATUS XUMUH BBICOKOMOJICKYJIAAPHBIX COGHHHGHHﬁI MOHOMCP,
IMOJINMCP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPU3aAlINH, CPCIAHASA MOJICKYJIIpHAA
Macca. OCHOBHBIC MCTOAbI CHHTC3a BICOKOMOJICKYJISIPHBIX COC,Z[I/IHGHI/Iﬁ —

[MoJIMMCpHU3alud U ITOJIUKOHIACHCAIIUA. H[}GQCTaBHeHI/Ie 0 CTCPCOPLCTYIIAPHOCTUN

HAJIMOJICKYJISIPHOU CTPYKTYPE MOJIUMEPOB, 3aBUCUMOCTb CBOWCTB MOJUMEPOB OT

HUXMOJICKYJIAPHOTIO M HAJAMOJICKYJIAPHOI'O CTPOCHUA.

[Tonumepubie Matepuansl. [lnactmacchl (HOJUATUIICH, TTOTUITPONHIICH,
TOJINBUHIIIXJIOPHUL, TIOJTUCTHPOJI, TOJIMMETHIIMETaKPUJIAT, TOJTUKApOOHATHI,

nonvdTUICHTepedTanar). Y Tunusanus u nepepadoTka miacTuka.
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DnacToMepbl: HATYypaJbHBIN KayuyyK, CHHTETUYECKUE KayuyKu (OyTaqueHOBBINH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.
Bonokna: HaTypaibHbIe (XJIO0MOK, IEePCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,

aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIpOH U JIaBCaH).

Honurmepsl cuenuanbHOro Ha3HAYeHUs (TedIIoH, KeBJap,
AIEKTPONPOBOISIIMETIONUMEDDI, OMOpa3IaraeéMble MOJIUMEPHI).

DKCIEepUMEHTaIbHBIE METO/Ibl U3YUEHHS BEIECTB U UX MPEBPAILICHUI:
03HAaKOMJIEHUE ¢ 00pa3aMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
KAay4yKOB; pEILICHHE KCIIEpUMEHTAIbHBIX 3a7a4 1o TeMme «Pacno3naBanue
MJIaCTMACC U BOJIOKOH).

PacuérHble 3agaun

Haxoxenne MosekyJIsspHOil popMyIibl OpraHUYECKOTO COETMHEHMSI IO MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB; HAXO0XKIEHUE MOJIEKYJIIPHON (OpMYyIIbI
OpPraHUYeCcKOro COeIMHEHHUs 1Mo Macce (00BEMY) MPOAYKTOB CrOPAHUS; 110
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH H/WIIH UCXOIHBIX
BELIECTB; YCTAHOBJIEHHE CTPYKTYPHOUH (POPMYJIbl OPraHUYECKOIO BEIIECTBA Ha
OCHOBE €r0 XUMHYECKHX CBOMCTB WM CLIOCOOOB MOJYyYEHHUS; ONPEACIICHUE JOJIN
BBIXOJIa IPOAYKTA PEAKI[UU OT TEOPETUYECKH BO3MOKHOIO.

MexnpeaMeTHbie CBA3H

Peanuzanus MmexxnpeaMeTHbIX CBsI3ed MPU U3yYeHUH OpraHnyeckor Xxumuu B 10
KJIaCCE OCYIIECTBIIACTCS YePe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX
MOHSTUM, TaK U OHSATUN, IPUHATHIX B OTACIBHBIX NMPEIMETaX €CTECTBEHHO-
HAy4YHOTO ITUKJIA.

OO6mre ecTecTBeHHO-HAYYHbIE TTOHATHS: SIBJICHUE, HAYYHbIN (aKT, TUIOTE3a,
TEOpusl, 3aKOH, aHAJIN3, CUHTE3, KIacCU(UKaIMsl, HAOII0IeHuE, N3MEpPEHNE,

OKCIICPUMCHT, MOACJIb, MOACIIMPOBAHUC.
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dwusznka: MmaTepusi, aTOM, JICKTPOH, POTOH, HEHTPOH, MOJICKYJIa, JHEPTrEeTUICCKUI
YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIeCcTBa, (pru3ndecKkre
BEJTMYHMHBI, SAMHUITBI U3MEPEHHS, CKOPOCTh, SJHEPTHS, Macca.

buonorus: kierka, opranusm, s3KocucTema, onocdepa, MmeTadboM3M,
HACJICICTBEHHOCTh, aBTOTPO(MHBIN U TeTepOoTPOGHBIN TUII TMTaHKS, OPOKECHHE,
(dboTOCHHTE3, IbIXaHHUE, OCIIKH, YTIICBOIbI, JKUPBI, HyKJICHHOBBIC KUCIIOTHI, (PEPMEHTHI.

['eorpadusi: nose3Hple HCKONAEMBbIE, TOILIIUBO.

TexHomnorus: IMUIICBLIC MTPOAYKTBI, OCHOBBI PAallMOHAJIbHOT'O TUTAHUS, MOIOIIIHC

cpeacTBa, MaTCprajIbl U3 HCKYCCTBCHHBIX 1 CHHTCTHYCCKHX BOJIOKOH.

11 KJIACC «OBIIASI 1 HEOPTAHUYECKASI XUMMS» BA3OBbIN

YPOBEHD Teopernyeckne 0CHOBbI XUMHH

XuMudeckuit 3ieMeHT. ATom. Sapo aToma, U30TOMBI. DIIEKTPOHHAS 000I0UKa.
DHepreTuyecKue ypoBHU, NOYPOBHU. ATOMHBIE OpOUTAIIH, S-, P-, d-DTIEMEHTHI.
OcobeHHOCTH pacrpeieieHus 3JIEKTPOHOB M0 OpOUTANIIM B aTOMaXx 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(PUTYpaLHsi aTOMOB.

[lepunonnueckuii 3axkoH U [lepuoguueckas cucrema XuMudeckux sneMeHToB 1. 1.
MengeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U [leproanueckoi CUCTEMBI
XuMH4eckux 3yemMeHToB 1. 1. MenneneeBa ¢ COBpEMEHHOM TEOpUEN CTPOECHUS
aTOMOB. 3AKOHOMEPHOCTH N3MEHEHHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEUIECTB MO rpyMNnaM U nepuoaam. 3HaueHUe
MIEPUOIUYECKOTr0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BeniecTBa. XUMUYECKAs CBA3b. BUuabl XuMHUeCKO# CBA3U (KOBaJICHTHAs
HEMOJIApHAs U TOJIIpHAs, MOHHAs, MeTaJTndecKas). MexaHu3Mbl 00pa3oBaHus
KOBaJICHTHOW XMMUYECKON CBSI3U (OOMEHHBIN U JIOHOPHO-aKIIEIITOPHBIN ).
BonoponHas cBsa3b. BaneHTHOCTh. DnEKTpOOTpUIATENBHOCTh. CTENEHb OKUCIICHUS.

HMoHbI: KaTUOHBI 1 AHUOHBKI.
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BemecTBa MOJIEKYISIPHOIO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEMIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA
BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKHU.

ITonATHe 0 nucnepcHsbIX cucreMax. ICTUHHBIE U KOJUIOUHBIE PACTBOPBI.

MaccoBas 1011 BellleCTBa B pacTBOPE.

Knaccudukanusa Heoprannueckux coennnennii. HomeHkiatypa HeopraHmueckux
BelIeCTB. ['eHeTnueckas CBs3b HEOPraHMUECKUX BEIECTB, MPUHAICKAITUX K
Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakiusi. Knaccudukaims XUMUYECKUX peakifii B HEOPTraHMIECKOM
Y OpPraHUYECKON XMMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U
IIPEBPALIECHUS SHEPTUHU TP XUMUYECKUX PEAKIUAX.

CKopocTb peakinu, €€ 3aBUCUMOCTh OT paziu4HbIX akTopoB. OOpaTUMbIe
peakiuu. XumMu4deckoe papHoBecue. MaKkTopsl, BIUAIOIIAE HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunmun Jlelllarenbe.

DnekTponutuyeckas nucconuanusi. CUibHbIE U clladbie 2JeKkTpoauThl. Cpena

BOJHBIX paCTBOPOB BCIICCTB: KUCJIAs, HeﬁTpaHBHaH, mcJIo4YHasdi. IloHsatue

0BOJIOpOHOM noka3zarene (pH) pactBopa. Peakiuu noHHOro oOMeHa.

FHHpOHHBHCOpFaHI/I‘ICCKI/IX M OPraHnyCcCKrX BCIICCTB.

OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaKuum. Ilongrue 06

AIEKTPOJIU3EPACIIIABOB U PACTBOPOB coJie. [IpruMeHeHne 2JIeKTPoIn3a.

OKCHEepUMEHTAIBHBIE METO/Ibl U3YUECHHS BELIECTB U UX MTPEBPAILICHHIA:
neMoHcTpanus Tabnui «Ileproaudeckas cucreMa XUMHYECKUX dnemMenToB J[. 1.
MemnzeneeBay; u3yueHue Moiesiel KpUCTAJUIMUECKUX PEelIETOK; Ha0It0IeHue 1
OINHCaHuE IEMOHCTPALMOHHBIX U J1a00PAaTOPHBIX OIBITOB (Pa3jioKEeHHUE NEPOKCHIA
BOZIOPOJa B IIPUCYTCTBUU KAaTAJIU3aTOPA, OIPEACICHUE CPEAbl pACTBOPOB BEILECTB C
MOMOIIBIO YHUBEPCATIBLHOTO MHAMKATOPA, PEAKIIMi HOHHOTO OOMEHA); IPOBE/ICHUE
paKTUYeCKO padoThl «BiusiHue pa3audHbIX (AKTOPOB HA CKOPOCTh XUMHUECKOU

peaKLHm».
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PacuéTHble 3a1a4n

Pacyérpl 10 ypaBHEHUSAM XUMHUUYECKHUX PEAKLIHM, B TOM YHCIIE TEPMOXUMUYECKUE

paC‘{éTbI, paC‘-IéTbI C UCITIOJIB30BaHUCM ITOHATHA «MAaCCOBas JOJIA BCILICCTBA».

Heopranunuyeckass xumus

Hewmeramnel. [Tonoxxenue HemetauioB B [leproandeckoil cucteMe XuMHUECKUX
anemenToB /.. MenneneeBa u ocoO€HHOCTU cTpoeHus aToMoB. Duznueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONUS HEMETAJIOB (Ha MPUMEPE KUCIOPOa, CEPHI,
docdopa u yriaepona).

XUMHUYECKHUE CBOMCTBA BaXKHEUIIIMX HEMETAJIOB (TaJIOTEHOB, CEPBI, a30Ta,
docdopa, yriaeposia U KpeMHHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOICOACPKAIINX
KHCJIOT, BOJIOPOJIHBIX COCTUHCHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAIIOB U UX COCAUHEHUM.

Meramnsl. [lonoxenune metaiuioB B [leprnoandeckoit CuCTeMe XUuMHYECKUX
anementoB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. OOmue dpusndeckue cBoiicTBa MeTauioB. CIijlaBbl METAILJIOB.

DJIEKTPOXUMHUYECKUH PSIl HAIPSYKEHUN METAJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIIMX METAJIJIOB (HATPUH, KU, KAJIbIIMNA, MarHuu,
ATIOMHHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUH.

O61mume crocodOb! nosyueHust MmetayioB. Meramnyprusi. Kopposus

MeTamioB.Croco0Obl 3aIKUThL OT Koppo3uH. [IpuMeHenne MeTamioB B ObITY U

TEXHHUKE.

DKCIEpUMEHTAIbHBIE METO/IbI U3YyUYEHHS BEILIECTB U UX MPEBPALICHUN: U3yUYCHHE
KOJUTIeKIMU «MeTasuibl U CIUTaBbDy, 00pa3lioB HEMETAUIOB; pElICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4; HAOII0ACHUE U ONTMCAHUE JEMOHCTPALIMOHHBIX U
J1a00paTOPHBIX OMBITOB (B3aMMOICHCTBUE THIPOKCUIA ATFOMUHUS C PACTBOPAMHU

KHCJIOT U menoqeﬁ, Ka4CCTBCHHLIC PCAKIIMU HAa KATHOHLI MGT&J’IJ’IOB).
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PacuéTHble 3a1a4n

Pacuéter Mmacchl BemecTBa nin 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCEe WIH 00BbEMY OJHOTO U3 YUACTBYIOIIUX B PEAKITUU BEIIECTB;
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIUH, €CIIU OJHO U3
BEILIECTB UMEET IIPUMECH.

XuMud 4 )KU3Hb

Ponb xumuu B 00ecreueHnu 3KOJI0THYECKOM, SHEPreTUYECKOU U MUIIEBOM
0€30MacCHOCTH, Pa3BUTUU MEeIUIIMHBI. [[OHSITHE 0O HAYUHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenust 06 OOMMX HAYYHBIX MPHUHITUIIAX TPOMBIIIJICHHOTO ITOTyYCHHS
Ba)XHEHIIIMX BEIIICCTB.

YenoBek B MUPE BEIIECTB U MATEPUAIIOB: BAXKHEUIIINE CTPOUTEIbHBIE MAaTEPUAIIHI,
KOHCTPYKIIMOHHBIE MATEPHUAIIbI, KPACKHU, CTEKIIO, KEpAMUKA, MATEPUAIbI JIS
AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIbHBIE YI00pPEHUSI.

XuUMHUS U 3I0POBBHE YEIIOBEKA: MIPaBUiIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
pernapaToB; MpaBmiIa 0€30MacHOTO HUCIIOIB30BaHUS MPEIapaToB OBITOBOM XMMHUH B
ITOBCEJHEBHOM JKU3HU.

Me)Kl'[peIlMeTHble CBA3HU

Peanuzanus MeXNpeaMETHBIX CBA3EH MPHU U3yUYEHUU O0OIEN U HEOPraHUYECKOM
xuMuH B 11 Ki1acce ocyliecTBIsSIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX
€CTECTBEHHOHAYYHBIX ITOHATHN, TaK U IOHATUH, ABJISIIOIINXCA CHCTEMHBIMU IS
OTACIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO61Me ecTecTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CUHTE3, KiIaccuuKaius, NIepuoJUIHOCTb, HA0II0I€HHE, SKCIIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SBJIICHUE.

@dusnka: MaTepus, JHEPTUsL, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,

H30TOII, PaIUOAKTUBHOCTb, MOJICKYJIA, BHCPFGTI/I‘-IGCKI/Iﬁ YPOBCHb, BCIICCTBO, TCJIO,
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00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUYECKHUE BETUUMHBI U €IMHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kierka, opranusm, 3KocucTema, onocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIIECTB B OPraHU3MeE.

['eorpadusi: MuHepabl, TOpHBIE TOPOIBI, MTOJIE3HBIE UCKOTIAEMbI€, TOIINBO,
pecypchl.

TexHoorus: XuMH4YecKas MPOMBIIUIEHHOCTh, METAJUTYPIHsl, TPOU3BOJICTBO
CTPOMTENIbHBIX MATEPUAITIOB, CENbCKOX035IMCTBEHHOE IIPOU3BOJICTBO, MUIIEBAS
IIPOMBIIIIEHHOCTD, (hapMaIeBTUYECKast MPOMBIIIIIEHHOCTb, POU3BOJICTBO
KOCMETHYECKUX MPenapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,

QJICKTPOHHAA IPOMBINIIICHHOCTb, HAHOTCXHOJIOTHUH.

11 KITIACC «OBIIASA U HEOPTAHUYECKAS XUMMU S

YIJIYBJIEHHBIMNYPOBEHD Teopernyeckne oCHOBbI XHMHH
AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKHM 3JIeMEHT. M30TonBI.

KopiyckynapHo-BONHOBOM Iyalln3M, TBOWCTBEHHAS IPUPOIA

anekTpoHa. CTpOeHue AIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTuyeckue ypoBHU U MOAYpOBHU. ATOMHbIe opouTanu. Knaccudukanms
XUMUUYECKUX IJIEMEHTOB (s-,p-,d-,f-3nemenThl). PactipeeneHue 31eKTpOHOB 1O
ATOMHBIM OpOUTAJISIM; IPUHIIUI MUHUMYMa dHEpruu, npuHimn [laynm, mpaBuiio
XyH7aa. DINeKTPOHHBIE KOHPUTYPAITUK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO
MEPUOJI0OB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, SJIEKTPOHHBIC KOH(DHUTYpaIiH
VOHOB.

[lousTue 00  DHEpPruM __ MOHUW3AIlUMU, DHEPIMU __ CPOJICTBA K
AIEKTPOHY. JNEKTPOOTPHULIATENBHOCTD.

[Iepuonnueckuit 3akoH u llepuoauueckas cucrema xuMuaeckux 3yemeHTos /1. 1.

MenneneeBa. CBsi3b NEPUOIUUECKOTO 3aK0HA U [leproauyeckor CUCTEMBI
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XUMHUYCCKUX JJIEMECHTOB C COBpeMeHHOﬁ Teopneﬁ CTPOCHUA aTOMOB.
3aKOHOM€pHOCTI/I W3MEHCHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U O6p&3yeMBIX nMH
IMPOCTBIX U CJIOKHBIX BCUICCTB 110 I'pyIIIIaM U MCpUuoJamM. 3HaueHHUE NEPpUOJUICCKOTO

3akoHa /. 1. Menaeneena.

XuMHuecKas CBsI3b. BUIbl XUMMUECKOM CBSI3U: KOBAJICHTHAs, MOHHAS,
MeTajndeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3U: OOMEHHBIN U
JTIOHOPHO-AKIENITOPHBINA. DHEPIrus U JJIMHA CBSI3U. [1onspHOCTD, HATPABIEHHOCTD U
HACBHIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbie cBsi3u. BogopoaHas CB3b.
MeXMONEKYJISIpHBIE B3aUMOIEUCTBUSI.

BaneHTHOCTh U BaJleHTHBIE BO3MOKHOCTH aTOMOB. [ nOpuaun3anus

aToMHbIXOpOuTaNei. CBA3b JIEKTPOHHON CTPYKTYpPBI MOJIEKYJI C UX TE€OMETPUYECKUM

CTpoeHUEM (Ha MpUMEPE COSTUHEHUN 3JIEMEHTOB BTOPOTO MEPHOJIA).
[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUIX. COCTaB KOMIUIEKCHOTO UOHA:

KOMHHGKCOO6paSOBaTeHB, HHF&HI{LI.KOO[}}!HH&I!I/IOHHOC 2 14(02) (O 8

HomeHknaTypakOMOIEKCHBIX COCAMHEHUN. 3HAYEHNE KOMIIEKCHBIX COCIMHEHMA.
IloHATHEO KOOPAMHAITMOHHOW XUMUH.

BemectBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHUsl. Turmsl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsTue o nucnepcHbix cucremax. lctuHHbIe pacTBOpPHL. [Ipencrapnenneo

KOJUTOUAHBIX pacTBopax. CriocoObl BRIpaKEHUST KOHIIEHTPAIIMHN PACTBOPOB: MaccoBast
JIOJIS1 BEIIECTBA B PACTBOPE, MOJISIPHAs KOHLIEHTpauus. HacelleHnelie u
HEHACBIIIEHHBIE PACTBOPBL, pACTBOPUMOCTh. KpHcTamuioruaparsl.

Knaccuduxanusi 1 HOMEHKIIaTypa HEOpraHMUEeCKUX BelecTB. TpuBuaibHbIe
HAa3BAHUS OTJICJbHBIX MPEACTABUTENEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMu4ecKux peakiiuii B HEOPraHWIECKON U OPraHNIeCKOM
XUMHUH. 3aKOH COXPaHEHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS U IPEeBpaIlCHUs
DHEPTUU MIPU XUMUUYECKHUX peakiusax. TermnoBbie 23QGeKThl XUMUUYECKUX PEaKIIHi.

TepmoxuMu4eCcKre ypaBHEHUS.
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CKOpOCTh XUMHUYECKOW PEaKIIMH, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB.
I'oMoreHHsbIe 1 reTeporeHHble peakuuu. Karanus u kaTann3aTopsl.
OO6patumbie 1 HeoOpaTUMBbIE peakIui. XUMUYECKOEe paBHOBECHE.
KoHcraHTaxumudeckoro paBHoBecus. @akTopsl, BAUSIOLIME HA TIOJ0XKEHHUE
XUMHUYECKOTO PABHOBECHS: TEMIIEPATYpa, IABJICHUE U KOHLIEHTPALMU BELIECTB,

yuacTByromux B peakuuu. [Ipuanun Jlelllarense.

DnekTpoiuTrueckas auccornyanusa. CHUIIbHBIC U cl1a0bie dJIeKTPOIUTH. CTerneHb

nucconanu. MoHHoe npousBeneHre Boabl. Cpesia BOJAHBIX pAaCTBOPOB: KHUCIOTHAS,

HeWTpaiabHad, menouHas. Bogopoausrit mokazatens (pH) pactBopa. ['maponus comneid.
Peakuuu nonHoro ooMeHa.

OKUCINTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. CteneHb oKuciieHusl. OKUCIUTENb U
BOCCTAHOBUTEINb. [Ipoliecchl OKUCIEHUsI 1 BOCCTAHOBICHUS. BaxkHeimme
OKHUCJIUTENIA U BOCCTAHOBUTENH. MeTo/ 3JIeKTPOHHOTro OajaHca. DIeKTPOIu3
pPacTBOPOB U PaCIJIaBOB BEIIIECTB.

DKCIEpUMEHTAIbHBIE METO/bI U3YUYECHUS BEILIECTB U UX
NpEBPALICHUI: pa3I0KEHUE IEPOKCHIA BOJOPO/Ia B MPUCYTCTBUU KATAIN3aTOPA;
MOJIENTN KPUCTAIUNIMYECKHUX PEMIETOK; MPOBEJCHUE PEAKIIMH HOHHOTO OOMEHA;
ONpENIEIICHUE CPEIbl PACTBOPOB C IOMOIIBIO WHIUKATOPOB; U3YUYEHUE BIUSHUS
paznuYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM PEAKIIMK U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heopranunuyeckass xumus

[Tonoxxenune HemeTaioB B [lepuoauyeckoi cuctemMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa 1 0COOCHHOCTH CTPOEHUS X aTOMOB. DU3nyeckre CBONCTBA
HEMETAIJIOB. AJUIOTPOIUS HEMETAINIOB (HA MPUMEPE KUCIOpoa, cepbl, hocdopa u
yriiepoaa).

Bonopon. [Tonydenue, pu3ndeckue 1 XUMHUIECKUE CBOMCTBA: PEaKIIUU C
MeTaJlJIaMU U HEMETaJlIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ MaApUIbL.

TonanuBHBIEATIEMEHTHL.
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lNanorensr. HaxosxieHre B mpupo/ie, CriocoObl MoaydeHus, Gu3n4ecKue u
XUMUYeCcKue cBOMcTBa. ['amorenoBogopoabl. BaxuHelnme Kuciopoacoaepxaume
COCIMHEHUS rajJoTeHoB. JIabopaTopHbIe U MPOMBIIUICHHBIE CTIOCOOBI MOJTYYSHUS
rajgoreHoB. [I[pumeHeHue rajoreHoB U X COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie 1 MPOMBIIIIIEHHBIE CITIOCOOBI TOTYyYEeHHUS
kuciopoaa. U3nyeckue 1 XUMUYECKHE CBOMCTBA M PUMEHEHNE KUCIOPOAa U
030Ha. OKCUbI U IEPOKCHUIBI.

Cepa. Haxoxnenue B nmpupoe, CocoObl MoJiydeHus, Pu3nueckue u XuMU4eCcKue
cBorictBa. CepoBogopo, cyibduasl. Oxcun cepri(1V), okcun cepoi(VI). Cepuucras
U CEpHast KUCIOTHI U UX coJid. OCOOEHHOCTU CBOMCTB C€pHOM KUCIOTHL. [IpuMenenune
CEphI U €€ COCTMHEHH.

A3oT. HaxoxaeHnue B mpupo/ie, CriocoObl MoTyueHusl, PU3NIeCKUe U XUMHUUECKHE
cBoiicTBa. AMMMaK, HUTPUbI. OKCHJIBI a30Ta. A30TUCTAasi M A30THAsI KUCIIOTHI U UX
cosid. OcOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[pMeHeHune a3oTa u ero
COEIMHEHUI. A30THbBIE yI00PEHHUS.

®ochop. Haxoxaenne B mpupoe, CriocoObl MoaydeHus, GU3nIecKue u
xumudeckue cBorcta. Pochuant u hochun. Oxcunbl pocdopa, hochopras

KHCJIOTa U €€ COJIH. MGT&{I}OC{I}OQH&H )51 HHQOQ}OC{I}O[}H&H KHCJIOTBI, QIQOCQIQOQI/ICTEUH/I

dochoproBarucras kucinotel[Ipumenenne Gocdopa u ero coequnenuit. @ocopHbie

yIA00pEHHUS.

Yraepon, HaxoxkJIeHHe B pupojie. Ajiorponubie Moaudukanuu. Gusnyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIMIECTB, 00pPa30BaHHBIX yriepoaoM. Oxrcug
yriepoaa(ll), okcun yrnepoaa(IV), yronpHast kucinoTa U €€ coyid. AKTUBUPOBAHHBIN

yroiib, aacopOuus. Oynnepensl, rpadeH, yriaepoanble HAHOTPYOkU. [Ipumenenue

IPOCTHIX BEIIECTB, 00PAa30BAHHBIX YTJIEPOJAOM, U €r0 COCTMHECHHM.
Kpemnunii. Haxoxenue B npupo/ie, ciocoObl MoydeHusi, Gu3nueckue u
xumudeckue ceorctBa. Okeun kpeMuusi(1V), kpeMHueBast KUCI0Ta, CUITMKATHL.

[IpumeHeHue kpemHus U ero coenuHeHui. CTekso0, ero nNoJiy4yeHue, BUIbl CTEKIIA.

59



[Tonoxxenue meramioB B [lepuoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB.
Oc00EHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0YEK ATOMOB METAJIJIOB.

PacnipocTpaHeHre XUMUYECKUX 3JIEMEHTOB-METANIOB B 36MHOM KOpE.

O6mme gusnyeckue cBoricTBa MeTaylIoB. [I[puMeHeHne MeTauioB B OBITY U
TexHuke. CIuiaBbl METAJLIOB.

DNEKTPOXUMHUECKHH Pl HANIpshKeHU MeTaiioB. OO1ue crnocoObl MOTy4YeHus
METAJJIOB: TUAPOMETAILTYPrHUsl, MUPOMETAILTYPrus, dNeKTpoMeTaimyprus. [loHsTue o
KOppo3un MeTaioB. CrocoObl 3alIUTHl OT KOPPO3UH.

Oo6mas xapakrepuctuka wmetaiioB [A-rpynnel llepuoanueckon  cucTeMbl
XUMUYECKUX 3JIEMEeHTOB. HaTpuii u kanwmii: moiaydenue, GU3N4IeCKue U XUMHUECKHUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUMN.

O6mas xapakrepuctuka MetaiioB [IA-rpynmsl [lepuoanueckoii cucTeMbl
XUMUYECKUX JIEMEHTOB. Marauii ¥ KaJbIHii: oJdy4deHne, (U3nIecKue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHECHUMU.
XKéctkocTh BOJBI U CIIOCOOKI €€ yCTpaHEHUS!.

AOMHUHMI: TIoNydeHue, GU3NYecKue u XUMHUUECKIE CBOMCTBA, MPUMEHEHHE
IIPOCTOTO BELIECTBA U €r0 COeMHEHUM. AMQOTEpHbIE CBOMCTBA OKCUIA U
TUJPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUSL.

OO6m1ast xapaKTepUCTUKA METAJUIOB MOOOUYHBIX noArpym (b-rpyrm)
[Ieproanyeckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkrue U XMMUYECKUE CBOMCTBA XpOMa U €0 CoeTMHEHUN. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl u tuxpomaTsl, UX
OKHCJIMTEbHBIE CBOMCTBA. [lomyyeHrne u mpuMeHeHue XpoMma.

@u3nyecKue U XUMUYECKUE CBOMCTBA MApraHila U €ro COeAuHEeHU. Baxueiimme
coenunenust mapranna(ll), mapranna(IV), mapranmna(VI) u mapranma(VII).

HepMaHraHaT KaJiusd, €0 OKHCINTCIIBHBIC CBOMCTBA.
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@u3nYeCcKrue U XUMUYECKUE CBOMCTBA XkeJie3a U €ro coequHeHu. OKCUIbL,
ruapokcunl u conu xenesa(ll) u sxxeneza(lll). [Tonyuenue u npuMeHeHUe Keeza U
€ro CIUJIABOB.

PU3UYECKUE U XUMUYECKHE CBOMCTBA MeIU U €€ coenruHeHuu. [lonydyenue u
MPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[usk: monydenue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA. AM(OTEPHBIE CBOMCTBA
OKCHJA ¥ TUAPOKCHIA IIMHKA, TUIPOKCOKOMILUICKCHI IMHKA. [[puMeHeHre IMHKa U €ro
COCIMHEHUH.

DKCIEpUMEHTAIbHBIE METO/IbI U3YyUEHHS BEILIECTB U UX MPEBPALLICHUI: N3yUCHHE
00pa3IoB HEMETAIIOB; TOpeHHue cepbl, Pocdopa, xKeneza, MarHus B KUCIOPO/IE;
M3yUYEeHUE KOJUICKIMH «MeTalljibl ¥ CILJIaBbl»; B3aUMOJICUCTBHUE MIETOUYHBIX U
IEJIOYHO3EMETBHBIX METAJJIOB C BOJI0M (BO3MOYKHO MCIIOIb30BaHUE
BUJICOMATEPUAJIOB); B3aUMOJICUCTBUE IIMHKA U YKeJIe3a C paCTBOPAMH KUCIOT U
HIEJI0YEH; KAYECTBEHHBIC PEAKIIMU HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJAOPOJIA U
KaTUOHBl METAJUIOB; B3aUMOJIECHUCTBUE TUAPOKCHJIOB ATIOMUHHS W IUHKA C
pacTBOpaMHU KUCIIOT U LIEJIOYEH; PEIIEHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMaM
«"anorensy, «Cepa u €€ coequHEHUNY, «A30T U HochOp U UX COSTUHEHUS,
«MeTaibl TIIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX TOATPYIII).

XuUMUA 4 KU3Hb
Ponb xuMuu B 06ecriedeHrH YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTRA.

[IonsiTue o HAaYYHBIX MCTOJaX IMMO3HAHUA 1 MCTOAOJIOI'MH HAYYHOI'O UCCIICAOBAHUA.

Hayunple npuHIMIIBI OpraHU3alui XUMUYECKOTO NMMPOU3BOACTBA. [IpombIlIeHHbIE
CIOCOOBI MOTYYEHHUSI BAXKHEUIINX BEIIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHAKa,
CEpHOM KHMCIJIOThI, M€TaHOIIa). [IpoMBINIIIEHHBIE CTOCOOBI MTOTYYEHUSI METAJUIOB U
CIIaBOB. XMMHUYECKOE 3arPA3HEHHUE OKPYIKAIOLIEH CPEABI U €T0 MOCIEICTBUS.

[IpoGiema nepepabOTKN OTXOI0B 1 MOOOYHBIX IPOIYKTOB. Poiib XuMun B

obecTieueHUHN YHEPreTHIECKOM 0e30macHOCTH. [I[pHHITNIIBI «3eIEHON XUMUM.
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XuMHUs U 3710pOBbe uesoBeka. JlekapcTBeHHbIe cpeicTBa. [IpaBuiia HCIIOIb30BaHUS
JICKapCTBEHHBIX ITpernapaToB. PoJib XMMHK B Pa3BUTHH MEIHUIIUHBI.

XUMHS [UIIHA; OCHOBHBIE KOMIIOHEHTHI, ITHAIIEBBIE J0OABKHA. POIb XMMHUH B
oOecIieueHnH MUIIEBOI 0€30MaCHOCTH.

KocmeTrnueckue u napdromepusie cpeacta. berroBast xumust. [IpaBuia
0€301acHOr0 MCITOJIb30BAHUS MPENapaToOB OLITOBOM XUMHUHU B TIOBCEHEBHOM KU3HU.

XUMHS B CTPOUTEIIBCTBE: BaYKHEHIIINE CTPOUTEIIbHBIC MaTepHabl (LIEMEHT, OCTOH).

XUMHS B CEIIbCKOM X03s1cTBe. OpraHMYecKUe 1 MUHEPAJIbHBIC YI00pEHUSI.

COBpCMeHHBIC KOHCTPYKIMOHHBIC MAaTCPUAJIbl, KPACKH, CTCKJIO, KECpAMHUKa.

Marepuansl A d1eKTpOHUKH. HaHOTEXHOJIOTUH.
PacuéTrHble 3agaun

Pacuérpl: Maccel BeriecTBa Win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCe WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMHU BEIECTB; MACCHI
(00BéMa, KoIMUecTBa BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIU OJTHO U3 BEUIECTB UMEET
npuMecH; Macchl (00bEMa, KOJIMUECTBa BEIIECTBA) MPOAYKTa PEaKIUH, €CIIH OJIHO U3
BEIIECTB JIAaHO B BUJIE pACTBOPA C ONPEACIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO
BEIIIECTBA; MACCOBOM JIOJIM U MOJISIPHOM KOHLIEHTPAIlUK BEIIECTBA B pACTBOPE; 10U
BBIXOJa TPOAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOKHOTO.

MeknpeaMeTHbIE CBSI3H

Peanuzanms MmexxnpeaMeTHbIX CBSI3el TPU U3yUYEHHH O0IIE U HEOPraHUYECKON
xumuH B 11 Kitacce OCyIecTBIsSETCS Yepe3 UCTIOIb30BaHUE KaK OOIIIX
€CTECTBEHHOHAYYHbIX OHATHUH, TaK U TOHATUM, IPUHSATHIX B OTACJIBHBIX IPEAMETAX
€CTECTBEHHO-HAY4YHOI' O IUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE IOHATHS: SIBJICHUE, HAYUHbIN (DaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHAJIN3, CUHTE3, KJlacCUuPUKaIus, IEPUOAUIHOCTh, HAOIOICHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIMPOBAHUE.

du3nKa: MAaTEPUsI, MUKPOMHUP, MAKPOMUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,

M30TOIIbI, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPIETUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
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00BEM, arperaTHOE COCTOSIHUE BEIICCTBA, MICAIbHBIN ra3, PU3nYecKue BEINIUHBI,
€IMHUITBI N3MEPEHHMSI, CKOPOCTh, SJHEPTHS, Macca.

buonorus: kierka, opranusM, sKocucTema, ornocdepa, MeTaboJIM3M, MaKpo- U
MHUKPO3JIEMEHTBI, OCJIKH, KUPBI, YTIIEBO/IbI, HYKJIEMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIISCTB U MOTOK YHEPTUHU B IKOCUCTEMaX.

I'eorpadusi: MuHEpabl, TOPHBIC TOPOIBI, TTOJIE3HBIC HCKOITAeMbIe, TOILINBO,
peCypchl.

TexHoJIorus: XUMHYECKast POMBIIIUICHHOCTh, METAJUTYPIUsl, CTPOUTEIIHHBIC
MaTepualibl, CEIbCKOX03IUCTBEHHOE MTPOU3BOJICTBO, IMHINECBAs TPOMBIIICHHOCTD,
(dapmareBTHYECKast MPOMBIIIJICHHOCTb, MPOU3BOACTBO KOCMETHYECKUX MpEIapaTos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAIIOB, DJIICKTPOHHAS TPOMBIIIICHHOCTD,

HAHOTCXHOJIOTHMH.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOT' O IPEIMETA «XUMMHUSA»

10 KITACC «OPTAHUYECKAA XUMUSA»

Ba3oBblii ypoBenb (1 1ac)

Yrayo6aénnblii ypoBensb (1+2uaca)

Koxn-Bo Koi-Bo
4acoB . 4acoB
Paznen 1. Teoperuueckune 0CHOBbI Oprann4eckoit xumu (3 9)\(94)
3y Tema 1. IIpeamer oprannyeckoit XumMum. Teopusi XHMHYECKOI0 CTPOCHHUS OPraHUYECKUX 94

COeIMHEHUM

IIpenmer  opraHuyeckom  XuUMHH: €€
BO3HUKHOBEHUE, pa3BUTHE U 3HAYCHUE B
IIOJIy4€HUU HOBBIX BEILIECTB U MaTEpUAJIOB.

/leMoHCTpaMu:  —  O3HaKOMJIEHHE  C
oOpa3liaMi  OpPraHMYECKHUX  BEIIECTB U
MaTepralaMi Ha WX OCHOBE, — OIBITHI TIO

IPEBPAIICHUIO OPTaHUYECKUX BEIECTB TPHU
HarpeBaHuMW (IUIaBJICHHWE, OOyIrJIWBaHUE U
TOPEHHE).

DJEKTPOHHOE CTPOEHHE aToMa YIJIepoja: OCHOBHOE M
BO30YKIAEHHOE COCTOSsIHYSI. BaleHTHBIE BOZMOKHOCTH




aToma yriepoja. XuMHUUYECKasi CBSI3b B OPraHMYECKUX

COCUHEHMSIX.  Tumbl  TUOpUIM3AaLMKU  aTOMHBIX
opOuTanei yrieposa.
Mexanu3aMbl  00pa30BaHHUsS  KOBAJEHTHOW  CBSI3U

(0OMEHHBIN U TOHOPHO-aKUENTOPHBIN). THIIbI

IMCPCKPBIBAHUA ATOMHBIX Op6HTaﬂeﬁ; O- U TT-CBA3U.

Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUN

A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS.

CtpykTypHble  GOpPMYJbl  OpPraHUYECKHUX
BEILECTB. ['omomnorus, U30MEpHUs.
XUMHYECKass  CBSI3b B OPraHUYECKHX
COCIMHEHUAX — OJMHApPHBIE W KpaTHbIC

CBSI3U. O- U T-CBsi3H. JlaGopaTOpHBIN OIBIT:
— MOJICJIMPOBAHUE MOJIEKYJ OpPraHHYECKHUX
BEILIECTB.
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OpunapHas, OBOMHAas W TpoWHas cBs3b. CrnocoObl
pa3pbiBa CBs3ei B MOJIEKYJIaX OPraHMYECKHX BEIECTB.
[lonsitue o cBoOOAHOM paaukane, HyKIecopwie u
anexkTpodue.

CtpyKTypHBIE BHUJIOB:

dbopMynBl  pa3TUYHBIX
CKEJIeTHAS.
Bunbr nzomepun: CTpykTypHasi, mpoOCTpaHCTBEHHAS.

DneKTpoHHbIE 3(PPEKThl B MOJIEKYJIaX OPraHUYECKUX
COEIMHEHUN (MHIYKTUBHBIN U Me30MEPHBIN 3 (PEKTHI).

[IpencraBnenue 0 KJ1accuuKaIuu

opraHnueckux  BemectB.  HomeHnkiarypa

OPraHUYECKUX COCIUHECHU

(cuctemaruueckasi) U TPUBHAIbHBIE HA3BAHUS
BAXKHEUIIINX peACTaBUTEIICH KJIAaCCOB
OpraHUYECKUX BEILIECTB.

OcoOeHHoCTH U KJaccu(UKausi OpraHu4ecKux
peakunii. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B
OPraHu4eCKON XUMHUH.
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DOKCIEpUMEHTAIbHBIE METO/Abl U3YyUYEHHUS! BEIIECTB U HX
MIPEBPAILICHUI: KaYeCTBEHHOE OOHApYKEHUE yriieposia U

BOJIOpPOJia B OPraHUYECKUX BENIECTBaX. BoIuncieHus:

— OIIpe/IEeIICHUE MOJIEKYJISIPHOU bopmybl

OpraHn4cCKoro BCIICCTBA 1o MaCCOBBIM J0JISIM
DJIEMCHTOB, BXOJAIIINX B €I'0 COCTAaB.

Paznen 2. Yraesoaopoani (14)\(40)

2y

Tema 2. IlpenenbHble yIiieBOA0OPOAbl — AJIKAHbI, IHKJI0AJIKAHBI

64

AJKaHBI: COCTaB U CTpOCHHUC, TOMOJIOTMYECKUM pAA.

MertaH 1 3TaH — IPOCTENIINE IPEACTABUTEN
aJIKaHOB: (PM3UYECKUE CBOICTBA.

Homenknarypa u u3omepus AJIKaHOB.
OIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl aJIKAHOB, sp -TUOPHAM3AIMA aTOMHBIX

opOuTanei yriepoja, o-cBs3b. KoHpopmepsl.
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JemoHcTpanus: @PuU3MYECKHUE CBOWMCTBA AJIKAHOB
(pactBopumocTh). [IpakTruueckas padora Ne 1.

[lonyueHne MeTaHa U U3YUYEHHUE €TO CBOMCTB.

[S—

MertaH 1 3TaH — XUMUYECKHE CBOMCTBA (peaKkiuu
3aMENICHUs U TOPEHUS ), HAXOXK/IEHUE B IPUPOJIE,
MOJIyYCHUE U TPUMEHECHUE.

XUMHYECKHE CBOMCTBA AJIKAHOB: U30MEPHU3ALINH,

NETUAPUPOBAHUS, LHUKIU3ALNH, UPOJIN3a,
KpekuHra. [IpencraBienre o MexanusmMe

PEAKIMUPANNKATBHOTO 3aMEIICHUS.

[uxnoankanel. O0mas GopmMyrna, HOMEHKIATypa U
nzoMepusi. OCOOEHHOCTH CTPOEHUS U XUMHUYECKHX
CBOMCTB MaubIX (IIMKJIOMPONAH, IUKIOOyTaH) H
OOBIYHBIX (UMKJIONIEHTaH, IMKJIOTEKCaH)
LMKJIOAJIKAHOB. Crnoco0bl NOJIyYEHUS U
NpUMEHEHHUE ITUKI0ATIKAHOB.
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6+1)u Tema 3. HenpenejibHbI€ YIi1eBOA0PO/bI: Tema 3. HenpenesibHbIe YI1€eBOAOPOAbI: AJKeHbI, | (17+2)4
b
AJIKEeHbI, AJIKAHEHbI, AJIKUHbI. aJIKaJMeHbl, aJKHHBI (13+2)4.
Tema 6. I'aioreHNPOU3BOHbIE YIJIE€BOA0POA0B
(44).
AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECCKUI 1
pan. OTWieH W TPONWJIeH — MPOCTEeHIne
MIPEICTaBUTENIN aJTKCHOB: (PH3NYECKHE CBONCTBRA.
AIKeHBI: Sp’TUOpHMAM3alMs aTOMHBIX OpOuUTanei 1
yriiepoja, 6- U m-cBs3u. CTpyKTypHas U
reoMeTpudecKkas (IIMC-TPaHC-) N30MEPHSL.
Bpruuciienus: — HaxO0XIE€HUE  MOJIEKYJISIPHOU 1P

(opMysbI OpPraHMYECKOro COEIUMHEHHsS IO Macce
(00BEMY) IPOTYKTOB CrOpaHusl.
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OTWIEH W TPONUIIEH — XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, rajoreHUPOBAHUS,
TUApaTalvi, OKHUCICHUS MOJIMMEPU3ALINHN),
nosyuenre u npumeHenue. [lpakruueckas pabora
Ne 1. TlonmydyeHue 3TuIEHA U U3YUYEHHUE €T0 CBOMCTB.

u

XHUMHYECKHE CBOMCTBA aJIKEHOB: 3aMCIICHUS B
OIIOJIOJKEHUE TPU IBOMHOM CBs3U. lIpencTaBieHneo
MCXAHNU3ME PCAKIHNH

QJICKT] QOQIQI/IHBHOI‘OH[ YUCOCINHCHMU .

Tema 6. I['anoreHNnpou3BOAHBIE YTIEBOAOPOIOB

(luac u3 4): DJIEKTPOHHOE CTpOCHHUE
TaJIOT€HOTIPON3BOTHBIX YTIIEBOIOPOOB.
JleMoHCTpauus: dusnyeckue CBOICTBA

yTIE€BOAOPOI0B (PACTBOPUMOCTH) YIJIEBOJIOPOIOB.

Breruucnenus: OTNpeJIeieHue MOJIEKYJIIPHOM
(GbopMysIbl OPraHUYECKOTO BEHIECTBA MO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIINX B €I0 COCTaB.
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1P

JlaGoparopHbrit MOJICJIUPOBAHUE
MOJIEKYJI YIVIEBOAOPOAOB M TaJOT€HONPOU3BOJAHBIX
Brrancnennst 1o ypaBHEHUIO XUMMUYECKOW PEAKLIAN
(Macchl, 00bEMA, KOJIMYECTBA MUCXOIHOTO BEILECTBA
WIM IPOAYyKTa pPEaKkUUd IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELIECTB
WM MPOJYKTOB PEAKIIMH )

OIIBIT.—

Tema 6. ['amoreHnpou3BOAHBIE YIIEBOAOPOJIOB (2
yac u3 4): Peakuum 3amelieHuss rajoreHa Ha

TUAPOKCOTPYIIlY, HUTPOIPYIIly, LHAHOTPYIIIY,
AMHUHOTPYTIILY.

Tema 6. I'amoreHnpou3BoAHbIC YTIEBOAOPOJIOB (3
yac u3 4): JlelictBUe Ha TrajgoreHIpou3BOAHbBIC
BOJJHOTO M  COMPTOBOIO  pacTBopa  MIEJIOYH.
B3auMmopericTBrEe TUTaIOT€HAIIKAHOB ¢ MATHUEM U

IIMHKOM.

Ankanuensl. byraauen-1,3 u MmeTunOyTaaueH-

1,3: ctpoenue.
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AJKagueHsbl: M30JIMPOBAHHBIE, 1
KyMyJaupoBaHHbIe.OCOOEHHOCTH AJIEKTPOHHOTO
CTPOECHUS
Y XUMHYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2-
u |, 4npucoenunenue.
Crioco0bl IOJTy4eHHS M MPUMEHEHHE aJTKaIMCHOB. 1
ANKanaueHbpl: BaXHEHIINE XUMHUYECKHE CBOMCTBA 1
(peakuus MOJIMMEPHU3aIUN). [Tomyuyenne
CHUHTETHUYECKOT'O KayuyKa n PE3UHBI.
JlaGopaTopHBIii  ONBIT: —  O3HAKOMJICHHE C
o0OpasiamMu ImiacTMacc, KayqdyKoB U PE3UHBI.
Tema 6. 'amoreHnpou3BoaHbIE YTIEBOAOPOIOB (4 1
yac u3 4): Ilonsatne o0 MeETaIOOPTraHUYECKUX
COC/TMHCHUAX. Hcnons3oBanue
raJIOTEHNPOU3BOHBIX B OBITY, TEXHHUKE U B
XUMHUYECKOM CHHTE3E.
Brruncnenusi: onpeneneHue 10U BbIXOAa MPOIyKTa 1P

PCaKkunn OT TCOPECTUICCKU BO3MOKHOTI'O.
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AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS,
TOMOJIOTHYECKUM PsAll. AUETUIIEH — MPOCTEUIINN
MPEJICTABUTENIL ~ AJIKWUHOB:  COCTaB, CTPOECHHUE,
duznyueckue cBOMCTBA.

DJEKTPOHHOE ¢ NPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJl ~ QJIKUHOB,Sp-TUOpHUIM3AIMS  aTOMHBIX
opOuTtaneld  yriepoga. XMMHYECKHE  CBOMCTBA:
OAMEPU3AlMA W TPUMEPHU3ALHUH, OKHUCJIECHUS.
Kuciorabie CBOMCTBA AJIKUHOB, UMEIOIINX
KOHIIEBYIO  TPOHMHYIO  CBsi3b.  KauecTBEHHbIE
peakuMu: Ha TPOWHYK CBS3b, B3aUMOJICHUCTBHUE

aleTWICHA C AaMMHAYHbIM pPAacTBOPOM  OKCHJIA
cepeopa(l).

[IpaxTnueckas padora Ne 3. [lonydyeHue aneTuiieHa
Y U3y4YEHHE €TO CBOUCTB.

AlleTUsIeH: XMMUYECKHE CBOMCTBA (peakuu

TUAPUPOBAHUS, TaJOTCHUPOBAHMS,
rOpEeHUs), MOJyUYEHNE U TPUMEHEHHE.

TUJpaTalni,
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2+1)u Tema 4. ApomaTniecKue yrijieBoaopoabl (8+1)u
1 | Apensl. beHsoit: coctaB, cTpoeHue, GU3NIECKUE U 1
XUMUYECKUE CBOMCTBA (PEaKLIUK raJOreHUPOBAHUS
Y HUTPOBAHUSI ), MOJTYyUYECHHUE U IPUMEHEHHUE.
IIpaBuiio apOMAaTUYHOCTH, 1
IPUMEPLIAPOMATUYECKUX
coenrHenuii.JJabopaTopHbIit OTIBIT:
MopaenupoBanue MOJIEKYJI apoOMaTUYECKHUX
yriesoaopoaoB.Ilpencrasnenue 0
MeXaHHU3MepeaKIui INEKTPOUILHOTO 3aMEIIECHMUS.
Brruuciienus: — yCTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyITBI OPTaHUYECKOTO BEIECTBA HA OCHOBE €T0
XUMUUYECKUX CBOMCTB WJIA CIIOCOOOB MOTYUYEHHUS.
1P | Tonyon: COCTaB, CTPOCHHUE, dbuznyeckne 1
UXAMUYECKUE CBOWCTBA CaKNU
raJOr€HUPOBAHKAN HUTPOBAHUA), TOJIYYCHUE U
IPUMEHEHHUE.

TOKCHYHOCTH apEHOB.
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[IpeacraBnenrie 06 OPUEHTUPYIOLIEM JAECHUCTBUU
3aMecTuTeNneld B OEH30JIbHOM KOJIbIIE Ha MpUMEpE
AJIKUIIBHBIX pajMKaioB, KapOOKCHUITbHOM,
ITUAPOKCUIBHOM, aMHUHO- U HUTPOTPYIIIbI, aTOMOB
raJIOTE€HOB.

XUMHAYECKHE  CBOMCTBA OEH301a HW  €ro
TOMOJIOTOB: OKUCJIEHUE TOMOJIOTOB OE€H30J14.

[

['eneTnueckas CBA3b yrieBOAOPOJIOB,
IpUHAATIEKAIINX K PA3TUYHBIM KJIaccam

CriocoObr TIOJTyYeHUS apOMaTHYECKHUX
yraeBofopoaoB.  OCOOCHHOCTH ~ XWMHYECKHX
CBOMCTB cTupoJa. [Tomumepusariust cTupoiia.

Bpruncnenus: — yCTaHOBJIEHHE CTPYKTYpPHOMU
(opMyJIbl OPraHUYECKOIO BEIIECTBA HA OCHOBE €TI0
XUMUYECKUX CBOMCTB WJIM CIIOCOOOB MOITYYCHHUS.

2y

Tema 5. IlpupoaHble HCTOYHUKH YIJI€BOJAOPO/I0B U UX NepepadoTKa

(4+2)u

[Tpupoubie UCTOYHUKU YIJIEBOJIOPO/IOB.

[IpupoaHbIii ra3 ¥ MOMYTHHIE HEQTSHBIE TA3bI.

75




Hepts w e€  mpoucxoxmeHue.
nepepadoTKu HETH: TIEPETOHKA, KPEKUHT

(TepMHUYECKUA, KATATUTUYECKHI ), TUPOITH3.

Croco0sbl

I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIacCaMU 1
YTIIEBOJOPOJIOB.
I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIaCcCaMU 1P
YTIIEBOZOPOJIOB.
[TponykTsl nepepabOTKu HEPTH, UX MPUMEHEHUE B 1
IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroiaes u
OPOJAYKThl €ro mnepepaboTku. JleMoHcTpamus: —
koutekunu «HedTb» 1 «YTomaby.
Breluncnenus: —  omnpeneneHue  MOJIEKYJSIPHOM 1

(GopMyITBI KUCIOPOIOCOACPKAIIETO OPTaHUuIECKOTO
BEIIECTBA IO MAacCCOBBIM JIOJSIM  DJIEMEHTOB,
BXOJSIIMX B €ro cocraB; mo macce (00bémy)
NPOAYKTOB CTOPaHUsS; MO KOJIMYECTBY BEIIECTBA
(macce, O00BEMY) MPOAYKTOB PEAKIUUA W/ HIU
MCXOJTHBIX BEIIECTB.
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Ypoxk 0600111eHs] MaTepuasa TEMBI.

[S—

P
Paznen 3. Kuciopoaconepsxkamue opranundeckue coequnenus (12 1)\(364)
3y Tema 6. Cimptbl. ®eHOI Tema 7. Cnimptbl. ®eHOI 94
[IpenenbHbplE ONHOATOMHBIE CIUPTHL. METaHOI U 1
ATAHOJI: CTPOCHHUE, (PU3MYECKHE U XUMHUYCCKHE
CBOMCTBa (PEAaKIUM C AKTUBHBIMH METaJlJIAMH,
raJIOreHOBOJIOPOJaMHU, TOPEHHE), TPUMEHEHHUE.
Bonmopogueie  CBSi3M MEXIYy — MOJEKYJIaMU
CrUpTOB. JlelicTBME MeTaHOJla W 3TaHOJIa Ha
opraHu3M 4ejioBeka. JlabopaTopHbBIE OIBITHI: —
FOpEHUE CIUPTOB; — OKHUCJIEHHUE HTaHOJa
okcusiom meau(Il).
[IpenenpHble OMHOATOMHBIE CIUPTHI: U30MEpUS, 1
kinaccupukanus. Ousnyeckue CBOMCTBA aJKaHOJOB.
JleMOHCTpalusi: pacTBOPUMOCTh CIUPTOB B BOJE.
CnocoObl MOTyYeHHS W MPUMCHEHHE OJHOATOMHBIX
CIIUPTOB.
XUMHYECKHE CBOMCTBA AJIKAHOJIOB: JIETUIPATALUH, 1
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OKHCJICHUSI, B3aUMOJICUCTBHE C OPraHUYECKUMH H
HEOPTaHUYECKUMU KHCJIOTAMHU. [IpencraBienue
OMEXaHU3ME CaAKITNN HYKJIEO(DUITBHOTO
3amenienud./lemoncrpauuu: 1.
3TaHoJia ¢ HaTpueM. 2. OKUCIEHHUE 3TUJIOBOTO CIUPTa
TUXpOMATOM  Kaiusi  (BO3MOXKHO  HCITOJIb30BaHHUE
BHUJICOMATEPHUATIOB).

B3aumoneiictsue

MHoOroaToMHbl€  CHUPTBHL. ODTHJIEHIVIUKOJIb U
TJIMIEPUH: CTPOCHUE, (PU3NUECKUE U XUMUUECKHE
CBOMCTBAa (B3aMMOJEHCTBUE CO ILEJIOYHBIMU
METaJUlaMM,  KayeCTBEHHas  peakuus  Ha
MHOTOAaTOMHBIE CIIUPTHI). JleficTBUE HAa OpraHu3M
YEJI0BEKA. [Ipumenenune [JIMLEPUHA 151
STUJIEHINIMKONsL.  JIabopaTopHble  OMBITHI:
B3aMMOJICMCTBUE TJIMLEPUHA C TUAPOKCUIOM
menu(Il).
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MHOroaTOMHBIC CIINPTHI: BSaHMOHCﬁCTBHC C
OpPraHu4CCKNMMHU U HCOPTraHNYCCKHUMHU KHUCJIOTaAMMU.

[Ipocteie  »dupbl, HOMEHKIATypa U U30MEpHS.

Ocob6eHHoCTH (PU3NUYECKUX U XUMHUYECKUX CBOMCTB.

[a—

@deHoJ: CTpOEHUE MOJIEKYJIbl, (PU3UYECKUEe U

XUMHUUYECKHEe CBOMCTBA. ToKCHUUHOCTh (peHoa.
[Tpumenenue dhenona. Beruucnenus

— T0 YPAaBHEHUIO XUMHUYECKON peakinu (Macchl,
00BbEMa, KOJIMYECTBA UCXOHOI'0 BEIESCTBA WIH
MPOAYKTA PEAKIINU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN).

@deHoM:  B3aMMHOE BIIMSHHE THIPOKCOTPYIIIBI U
O6en3onbHOrO  sipa.  OCOOEHHOCTH  XMMHYECKHX
cBoiCTB (henomna. KauecTBeHHBIE peakiu Ha PEeHOI.

denondopmanbaeTHIHAS CMOJIA.
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[Ipaktuueckass  pabora Ne 4.  Pemenue
AKCIEPUMEHTANbHBIX 3a/lad 1o TeMe «ChupThl U
(heHOoITB.

Tu

Tema 7. Anbaeruabl. KapooHOBbBIE KMCJIOTHI.

Tema 8. Anbaeruabl. KapooHOBbIE KMCJIOTBI.

21g

CaoxHble 3GupbI

Cioxnble 3¢upbl. ZKupbl

Anbaeruael " KETOHBIL. DOpManbIeTu/I,

allCTAJIBACTHU CTPOCHHUC, (1)H3H‘I€CKI/I€ 141

XUMHUYECKHUE CBOMCTBA (pEaKIMU OKHUCICHHUS U

BOCCTaHOBJICHHSI, KAUECTBEHHBIC PEAKITNH).
JlaGopaTopHbIE OMBITHI:

—  OKHUCJIEHHE  aJbJeruJOoB  aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u ruapoxcumom

meau(1l).

KapOOHMJIBHOM  TPYMIIBI.
aJbJCTUIOB U KETOHOB:

DJEKTPOHHOE CTPOEHUE
['omonornyeckue psiabl
U30MEPHS.

H[ )CACTABJICHUEC (0) MEXAaHN3ME
PCAKI [MITH Yy KHGO!I)HHBHOFO IMPUCOCIUHCHUA
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AJIBJACTHUIOB.

dopMabIeTnl, aleTalbJICTH/: TOJYYCHUE U
MIPUMECHEHHUE.

AIICTOH: cTpoeHHe, GU3NIECKUE NXUMUICCKHE

CBOMCTBA (pEaKIIMU OKUCJICHUSA U

BOCCTAHOBJICHUS), IMOJIYIYCHWEC U TPUMCHCHHC.

Beruucnenus: —  ompeneiieHue  MOJIEKYJISIPHOU
dbopMyJibl OPraHUYECKOro BEIIEeCTBa IO MaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIINX B €r0 COCTaB; MO Macce
(00BbEMyY) TIPOMYKTOB CrOpaHUS, MO KOJUYECTBY
BemecTBa (Macce, 00bEMY) MTPOTYKTOB PEAKITHH W/ UITH
UCXOJHBIX BEHIECTB; — YCTAaHOBJIICHHE CTPYKTYPHOM
dbopMysIbl OPraHMYECKOro BEIIECTBA HAa OCHOBE €ro
XUMUYECKUX CBOMCTB WJIA CIIOCOOOB MOTYUYEHUS.

Ypok 00001IeHNs MaTepraa TEMBI.
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OMHOOCHOBHBIE — MpeleiibHbIE  KapOOHOBBIE
KUCJIOTBl. MypaBbuHAsT M YKCyCHasi KHUCJIOTBI:
cTpoeHue, GU3NIeCKre U XMMHYECKHUE CBOMCTBA
(cBoiicTBa, 0OmMe JUIsI  Kjacca  KUCJIOT).
[Ipaktuueckast padora Ne 2. CpoiicTBa pacTBopa
YKCYCHOM KUCJIOTBI.

OcoOEHHOCTH CTPOCHUSI MOJEKYJ]T KapOOHOBBIX
kuciot. M3omepus u HoMeHknatypa. Bogoponnsie

CBA3U MCIKAY MOJICKYJIaMHA Kap6OHOBI)IX KHCJIOT.

OnHOOCHOBHBIE IIPEACIbHBIC KapOOHOBBIE
KHCIIOTBI: PEaKUUH C YYAaCTHEM YIJIEBOJOPOIHOTO

paaukana.

MypaBbrHasi M YKCYCHasl KHCIOTBI:  pEaKLHUs
TepUPUKALINU, TTOJTyYSHHE U IIPUMEHEHHUE.

Oco0eHHOCTH CBOMCTB MyPaBbUHOM KUCIIOTBHI.

Mmuoroobpazue KapOOHOBBIX KHCJIOT.
[IpencraBuTenn  BBICIIUX  KAapOOHOBBIX  KHCIIOT:
NaJTbMUTHHOBAS, JIMHOJICBAS, JJMHOJICHOBASA KHCIIOTHI.
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OcobenHocTn CBOMCTB HETPeIeTbHBIX u
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHCIIOT.

CreapunoBas

Hn  OJICHHOBasd KHCJIOTBI KakK

MPEJCTABUTENIM BBICIIMX KapOOHOBBIX KHUCIOT.
Mpbuia Kak cOJM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEEC TENUCTBUE.

[loHsATHE O CHHTETHUYECKUX MOIOIIIHUX CpEACTBAX

CMCQ).

[TonsiTue O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT —
CJIOKHBIX adupax, AHTMIPUJIAX,

TAJIOIrCHAHTUAPUAAX . aMUJIAX, HUTPUJIAX.

CnoxHbie
KapOOHOBBIX

3(upoB.

ahpUpBl  KaK  TPOU3BOJHEIC
KACIOT. [HWOponm3  CIOKHBIX

Cnoxuble 3¢upnl. ['omonoruyeckuit psia, ooO1as
dbopmya, u3oMepus U HOMEHKIIATYpA.
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[Ipaktuueckas  paboTa Ne 5. Pemenue
IKCIEPUMEHTAIBHBIX 3a/1a4 10 Teme «KapOboHoBbIe
KUCHOTHI. CroXKHBIE 3(PUPBD».

XKupsel. I'maponus xupos. I[IpuMeHeHHE KUPOB.
buonornueckass posib KuUpoB. Berumcnenus: —
0 YPaBHEHHUIO XMMHYECKOW peakiuu (Macchl,
00bEMa, KOJIMUYECTBA HMCXOJHOTO BEIIECTBA WU
IIPOAYKTa peakuuu 10 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX

BEILIECTB WJIU POJIYKTOB PEAKIIUN).

Kupsi: ctpoenue, puznyeckre CBOMCTBA.

Oco0OEeHHOCTH CBOMCTB JKHPOB, COJAEPKAIIUX OCTATKU
HEIPENEIbHBIX )KUPHBIX KUCIIOT. JKUpBI B IPUPOJIE.

KonrtponeHas  pabora:
«Kucnoponacoaepkariue opraHUI4ecKue
COCTTMHECHHUS.

2y

Tema 8. YrieBoanl

Tema 9. YrieBoanl

64
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VYri1eBOaBI: COCTaB, KJaccupukanus
yraeBoAoB (MOHO-, OU- U MOJHCAXapuiabl).
I'mroko03a — npocTenimi MOHOCaxapua:

OCOOCHHOCTH CTPOCHHMS MOJICKYIIbI, (PU3HUCCKHEC
U XUMUYECKHE CBOHCTBa (B3aMMOJICHCTBUE C
rugpokcuaom meau(Il), okucienne aMMuagyHbIM
pacTtBopoM okcuaa cepedpa(l), BoccraHOBIICHHE,
OpO’KeHHE TIIOKO3bI), HAXOXKJICHUE B TPHUPOJE,
MIPUMEHEHUE, Omonoruyeckas POJIb.

dortocuHTES.

OpyKTO3a KaK U30MEP TIIHOKO3bI.

Onruyeckasa HA30MEpHs. Kouapuaro-
LeIHas
TayToOMepus Ha puMepe MOJEKYJIIbI

LJIFOKO3BI,IPOEKIINK Xeyopca, 0.,3-aHOMEephl MIFOKO3bI.
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Monocaxapuabl:raiakro3a, pudo3a, Je30K-cuprbo3a.
DU3UYECKUE CBOMCTBA M HAXOXKJICHUE B MPUPOJE.
JlabopatopHbiii ombIT: B3ammomeiicTBue pactBopa
TIIF0KO3BI ¢ Tuapokcuom Meau(Il).

Caxapo3za IPEICTaBUTEIb
ACAXAaPUIOB.ITUIPOIN3, HAXOKICHUE B MPHUPOIE
unpuMenenne. Kpaxman wu umemmono3a Kak
NpUpoaHble noauMepsl. CTpoeHue Kpaxmaia u
HEeJUTI0JIo3bl. DPU3WyYeckue M XUMHYECKUE
CBOMCTBAa Kpaxmajla (TMApPOJIN3, KadeCTBEHHas
peakuust ¢ uoaom). JlaGopaTopHbIN ONBIT: —
B3aMMOJICCTBHE KpaxMalia ¢ HOJIOM.

Jlucaxapumsl: MaJIbTO3a u JaKTO03a.
BoccranasnuBaromue HEBOCCTaHABIIMBAOIIINE
nucaxapuael. Ilommcaxapuasl: riaukoreH. CrtpoeHue
MaKpOMOJIEKYJI TJINKOT€Ha.
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XUMHYECKHE CBOWCTBA LEJUIFOJIO3bL: THUIPOIIN3,

nosiyueHre AGUpPOB  1eUTr0N03bl.  [lonstre 00
UCKYCCTBCHHBIX BOJIOKHAaX (BHUCKO3a, alleTaTHBIN
MENK).

Paznen 4. Azorcogepxkaniue opranuyeckue coeqnnenus (3 14)\(94)

3y

Tema 9. AMUHBI. AMUHOKHCJIOTHI. bejikn

Tema 10. AMUHBI. AMUHOKHCJIOTHI. beJaxku

9y

Awmunpl. MeTnnamMyuH ¥ aHUJIWH:

COCTaB,CTPOCHHUC, (1)I/I3PI‘160KI/IC U XUMHUYCCKHEC

CBOWCTBA

(ropeHue, B3aMMOJICHCTBUE C BOJIOH

HKUCJIOTAMM).

Knaccudukanus amuHOB: anudaTUyecKue U
apOMaTUYECKHUE; NIEpBUYHEIE, BTOPUYHBIC u
TPETUYHBIE. AMUHBI: U30MEpHs. CriocoOb1

MMOJYyUYCHUA U IIPUMCHCHUC aJ'II/I(i)aTI/I‘ICCKI/IX AMHMHOB.

[Tomydenne aHmIMHA U3 HUTPOOEH307Ia.

B3auMHoe BiMsIHME TpyIIl aTOMOB B MOJIEKYJIE
aHwirHa. OCOOEHHOCTH XUMUYECKUX CBOMCTB
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aHWwIMHA. KayecTBEHHbIE peakIUMUM Ha aHWIMH.
AMUHBL: QIKUJIMPOBAHUE, B3aUMOJICHCTBUE
NEPBUYHBIX AMUHOB C a30TUCTOM Kucinoroi. Comau
AJIKMJITAMMOHHSL.

AMUHOKHCIIOTHI KakK amdoTrepHbIe
opranuyeckue coeauHeHus. Dusznueckue u
XUMUYECKHUE  CBOMCTBA  aMHUHOKHUCIOT  (Ha

IMpuUMCEpe I‘J'II/IIII/IHa). buonoruueckoe 3HauYeHHUE
AMHMHOKHMCIJIOT. HCHTI/II[BI.

Homenknarypa u U30MEPH. OtnenbHble
MPEJCTABUTENIN  O-aMUHOKHUCIIOT: TJIMIMH, aJlaHWH,
CHWIAJIAHWUH,  CEPUH,  TJIyTaAMUHOBAas _ KHUCJIOTA

JU3UH,IUMCTEeNH. OnTryeckas n30Mepus aMUHOKHUCIIOT:
D-u [L-aMHUHOKHCIIOTEI.

Peakums monmukoHAeHCAIIMH, 00pa30BaHKUE TICTITHIHOMN
cBs3u. JleMoHcTpanus: PactBopenue O€KOB B BOJIE.

benkun kak nOpupoIHBIE BBICOKOMOJIEKYJISIPHBIE
coeauHenus. [lepsuunas, BTOpudHas u
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TpeTU4YHasi CTPyKTypa OenkoB. XUMHUECKHE
CBOMCTBa O€JKOB: TUAPOIU3, JIEHATypaLMs,

KAueCTBEHHbIC PEaKLUU Ha OCNKU.

JleMoHCTpanuu: — JeHaTypanus O€JKOB MpH
HarpeBaHUM; — IIBETHBIC PEAKIIUU OEITKOB.

[HoHnsaTHE 00 a30TCOACPKAIINX

TCTCPONUKIINICCKUXCOCANHCHUAX. HH[!I/IMI/IZ!I/IHOBBIG

U _NMYPHUHOBBICOCHOBAHUWA. HyKJ’IeI/IHOBI)Ie KHCJIOTBI:
COCTAaB,CTPOCHHUEC U OouoJiornyeckas POJIb.

[IpakTrueckas pabota No 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC

«ABOTCOI[CP)K&H.II/IG OpraHUYCCKUC COCANMHCHU).

Pa3zned. 5. BeicokoMmoJieKyJIsipHbIe coeJuHeHusd (249)\(64)

Tema 10. [lnactmaccol. Kayuyku. Bosiokna

Tema 11. BbicokOMOJIeKYJISIPHBIE COEIUHEHUS

OcHoOBHBIE TTOHATHS XUMUHU
BBICOKOMOJIEKYJISIDHBIX COCIMHEHUN: MOHOMED,
MOJNUMEP,  CTPYKTYPHOE  3BEHO,  CTEIEHb
MOJIMMEPU3AIH, CPEHSS MOJIEKYJIIpHas Macca.
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OcHoBHbIE METOIbI CHUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEMHECHU N —

NOJIMMEPU3ALINS U TTOJIMKOHAEHCALIHSL.
Ilpencrapienue 0 CTEPEOPErYNAPHOCTUN
HAaJIMOJICKYISIPHOU CTPYKTYpE

IIOJIMMEPOB,3aBUCUMOCTb _ CBOMCTB _ MOJIMMEPOB _ OT
UXMOJIEKYJIIPHOTO YW HAAMOJEKYIIPHOIO CTPOEHUS.
JlemoHcTpanus 00pa3noB pe3uHbl. BuaeodparmeHt
«ByJIKaHU3aUKs PE3UHBDY.

[IpakTrueckas pabora No 7. Pemenne
AKCIIEpUMEHTANIBHBIX 33/1a4 10 Teme «Pacno3HaBanue
OPTraHUYECKUX COCTUHEHUI».

I1nacTmMacchel (IIOJIMATHIIEH,

HOJIMIIPONHIICH, TOJTUBUHUIXIJIOPUIL,
noauctupon).  HarypanbHbIMKM  CHUHTETUYECKUE
Kaydyku _ (OyTaJInMeHOBBIA,XJIOPONPEHOBLIN U
U30MPEHOBbIN). BookHa:HATYpanbHbIE (XJIOMOK,
IIepCTh,  IENK),ICKYCCTBEHHBIC aleTaTHOE
BOJIOKHO, BUCKO03a),
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CUHTETUYECCKUE (KampoH u JaBCcaH).

JleMoHCTpanusa: — O3HaKOMJICHHE C 0Opa3lamu
OPUPOAHBIX U HCKYCCTBEHHBIX  BOJIOKOH,
IJIaCTMACC, Kay4yKOB.

[Tnactmaccsl: MOJIMMETUIIMETaKPUIIAT, 1
NOJIMKapOOHATHI, noJIMdTUIIeHTepedTanar.
YTunuzanusa u nepepadoTKa MIAaCTUKA. DJIACTOMEPHI:
CUJINKOHBI.

[Honnmepsl CIIENMAIBHOTO HA3HAYEHUSA
(redion.KkeBiap, AIEKTPOIPOBOJISIINE
HOJIMMEPBI,0MOpA3TaraeMble TOJUMEPHI).
[Ipaktuueckass  pabota Ne 8. Pemenune 1
AKCIIEPUMEHTANIbHBIX 33J1a4 110 TeMe «Pacmno3naBanue
IJIACTMACC U BOJIOKOH)

Paznen 6*. Utorosoe nosropenue (14)\(54)
1P | UToroBasi koHTpoOJibHasi padora 3a Kypc 10 1P

KJIacca
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IToBTOpEHME. I'enernueckas CBSI3b MEXy 2P
pa3IMYHBIMU KJIACCAMHM OPTaHUYECKHX COETMHEHUI
[loBropenue. Beluucnenusa: — ONpENIEIICHHE 2P

MOJIEKYJISIPHOW (POPMYJIBI OPTraHMYECKOTrO BEIIECTBA
[0 MacCOBBIM [OJIIM 3JIEMEHTOB, BXOJSIIUX B €ro
cocTaB; 1Mo Macce (00bEMY) MPOMYKTOB CTOPAHMS; TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MNPOAYKTOB
PEaKIuy W/WIH UCXOIHBIX BEIIECTB; — YCTAaHOBIICHUE
CTPYKTYpHOU (HOpMYJIBI OPraHMYECKOro BEIIeCTBa Ha
OCHOBE €ro XHUMHUYECKHX CBOMCTB WJIH CIIOCOOOB
HOJTyYEHUS.

1 u B Hexe10, Bcero 35 4, us
HHUX 3 4 — pe3epBHOE BpeMs

3 4 B Heae10, Bcero 105 4, us
Hux 10 4y — pe3epBHOe Bpems

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEJMETA «XUMMUA»

11 KIIACC «OBIIIAA U HEOPTAHUYECKASA XUMMUA»

ba3osblii ypoBenb (1 yac)

Yrayoaéunsiii yposens (1+24yaca)
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Koui-Bo Kou-Bo
4acoB 4acoB
Paznen 1. Teoperuueckue ocHOBbI Xumuu (1249\36 u)
34 Tema 1. Crpoenue aroma. Ilepuoanyeckunii 3axkod u Ilepunoanyeckas 8+1)u
cucreMa XuMu4ieckux 3jeMeHTOB JI. . MeHaeieeBa
1 | Xumuueckuii asiement. Atom. Sapo aroma, 1
U30TOIIBI.
KopnyckynsapHO-BOJIHOBOM JIyaJIA3M, 1
JIBOMCTBEHHAANPUPOIA AJIEKTPOHA. Ctpoenue
AIEKTPOHHBIX 000JIOYEK ATOMOB, KBAHTOBBIC YHCIA.
Pacnipenenenne 3IEKTPOHOB 10 aTOMHBIM 1
opOuTANISIM; OPUHIINI MUHUMYMA SHEPIHH,
npuHuunl laynau, npasuiio XyHa.
1 | DnekTpoHHas 000I0YKa. DHEPITUUECKUE YPOBHH, 1

OlypOBHHU. ATOMHBIE OpOUTAIIH, S-, -,

d-anemenTel.  OcoOEHHOCTH  pacHpenereHus
AJIEKTPOHOB MO OPOUTANISIM B aTOMax 3JEMEHTOB
NEPBBIX  YETHIPEX MEpPUOJIOB. DIEKTPOHHAs
KOH(UTYpaIHsS aTOMOB.
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DNEeKTpOHHbIE KOH(UTYpallMM aTOMOB 3JIEMEHTOB
MEPBOTr0 — YETBEPTOrO NEPHUOJOB B OCHOBHOM

Y BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH()UTypalui HOHOB.

[MonsTre 06 PHEPrUM MOHU3AIUU, PHEPIUU CPOJICTBAK

AIEKTPOHY. DIEKTPOOTPUIATETLHOCTb.

[lepnognuecknii  3akoH U Ilepmoamueckas
cUCcTeMa XMMHYecKkux nsjaemeHTtoB JI. .
MenpeneeBa. CBsi3b NMEPUOJIUYECKOTO 3aKOHA U
[Teproanueckoii CUCTEMBbI XUMHUYECKHUX
sanemeHtoB J[. M. MeHueneeBa ¢ COBpEMEHHOMU
TEOpUEN CTPOCHUA AaTOMOB 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XUMHUYECKUX HJIEMEHTOB H
o0pa3yeMbIX UMH MPOCTBHIX U CJIOKHBIX BEIIECTB
o  TIpynmaM W NEpPUOJAaM.  3HAYCHHE

nepuoandeckoro 3akona /[. . Menneneena.

JdeMoHcTpanus
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Buner  tabmun  «llepuoguueckas  cucrtema

xuMudeckux saemenToB . 1. MenaeneeBa»

O0001IeHE U CUCTEMATH3AIIUSA 110 TEME.

Pa6ora ¢ Tecramu B popmate EI'D

YPOK KOHTpOJISI 3HAHHWM MaTepuana TEMbI 1P
Pa6ora ¢ Tecramu B popmate EI'D
44 Tema 2. CTtpoenne BemecTBa. MHOroo0pa3ue BeuecTn 10 u
1 | Ctpoenue BemiecTBa.XUMHUYECKas CBs3b. Bubl 1
XUMHYECKOW CBSI3U (KOBaJICHTHAS HEMOJSpHAS U
noJIsipHasi, HMOHHas, MeTaJIn4ecKas).
MexaHu3mel oOpa3oBaHus KOBAJICHTHOU
XUMHYECKOU CBSI3U (0OMEHHBI u
JIOHOPHOAKIENTOPHBIN). BomopoaHas cBs3b.
BaneHTHOCT®.
OHepruss W JuuHa  CBs3W.  [lonsipHOCTS, 1

HamrpaBJICHHOCTb MW  HACBINIACMOCTD KOBAJICHTHOM

cBs3u. Kparnsie cBsi3u. BogopoiHas cBsi3b.
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MexXMOoNeKyJISIpHbIE B3aUMOJICUCTBHS

BaneHTHOCT, M BajJICHTHBIE BO3MOKHOCTH aTOMOB.

['mOpuauzanusa  aTOMHBIX  opOuTanei. CBs3b
AJIEKTPOHHOMN CTPYKTYPhI MOJIEKYJI C UX
F€OMETPUYECKUM CTPOCHUEM (Ha npumMepe
COCMHEHUN PJIEMEHTOB BTOPOTO MEPHUO/IA).

DIEeKTPOOTPUIIATEIbHOCTE. CTENEeHb OKUCIICHUS.

HNonbl: kaTtuoHBl W  aHMOHBL.  BemecrBa

MOJIEKYJISIPHOTO Y HEMOJICKYJISIPHOTO CTPOCHHS.

3aKOH TOCTOSIHCTBAa COCTaBa BEIECTBA. THUIIbI

KPUCTAIMYECKUX  PEmIETOK W CBOMCTBa

BEILIECTB.

JdemMoHcTpanus

Mopenu KpuCTaIIM4eCKuX pemETOK
[IpencraBieHuss O KOMIUIEKCHBIX  COEIUHEHMSX.
Cocras KOMILIEKCHOT'O MOHA!
KOMILJIEKCO0Opa3oBaTeb, JITaH/IbI.

KoopanHanmoHHOe YKclIo.
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HoMenknaTypa  KOMILIEKCHBIX
COCIMHEHNN.3HaAYCHNE KOMINIEKCHBIX
COCIMHECHUN. Iongarueo

KOOPJAMHAIIMOHHON XMMUHU.

[TonsaTue o gucnepcHbIX cucteMax. IcTUHHBIE U
KOJUIOMJHBIE  pacTBOppl. MaccoBas  1os
BEILIECTBA B PACTBOPE.

CroocoObr
MaccoBasi JIOJS BEIIeCTBA B PacTBOpE,
KOHIICHTpAITHSI.

BBIPpAKCHHA KOHLCHTpalMM PaCTBOPOB!
MOJIsIpHaA

HaCBIH_[CHHBIe M HCHACBIIIICHHBIC PACTBOPHI,

pactBOopuMOCTb. Kpucramioruaparst.

Boruucienusn
C MHCIOJB30BAaHMEM IIOHITUM  «MaccoBasi  JOJIA
PacTBOPEHHOIO BCIIIECTBAY, «MOJIApHas
KOHIIEHTPALIU»
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Knaccudukanus HeOpraHM4ecKMX COEIUHEHUH. 1
Homenknatypa ~ HeOpraHM4ecKuMX  BELIECTB.
'eHeTnueckass CBSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAICKAIIMX K Pa3IMYHBIM KJ1accam
(5+1)u Tema 3. Xumnueckue peakumu (17 +1)u
Borunciienus 1P
— Macchl BemlecTBa WM O00BEMAa Ta3oB MO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM
00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB;
— MAacCOBOM JOJM U MOJSPHOW KOHUEHTpAlUU
BEIIIECTBA B PACTBOPE
Bbruuciienus 1

— Macchl (00béMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa
peaknuu, €clii OJHO U3 BEHICCTB JaHO B BHUJC
pacTBopa ¢ ONPEAEIEHHON MAaCCOBOU J0JIEH

PacTBOPEHHOI'O BEUIECTBA
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Xumuueckas peaxuus. Knaccuduxanus
XMMHUYECKUX PEAKUUM B HEOPraHUYECKOW U
OpPraHUYecKOl XUMHUH. 3aKOH COXpPaHECHUS
Macchl  BELIECTB; 3aKOH  COXPAHEHUS U
NpPEBpPALICHUS DHEPrUM MPU  XUMHUYECKUX
pEaAKLUSX.

TeruioBele 3¢ (deKTl  XUMUYECKUX

TepMOXUMHUYECKUE YPABHEHUS.

peakuui

Boruuncienust

— TermoBoro a3 dexra peakuu

CkopocTb  peakuuu, €€ 3aBUCUMOCTb  OT
paznuuHbIX  (akTopoB. OOpaTUMbIE pEaKIUU.
Xumudeckoe paBHOBecue. DaKTOPHI, BIUSIOIINE

Ha COCTOSIHUE XMMHMUYECKOTO PAaBHOBECHS.
[Tpunnun Jlelllarense.

IIpakTnueckas padora

Ne 1. Bnustnue pa3nuuHbix GakTopoB Ha CKOPOCTh

XUMHUYECKOU peaKkInu.
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I"'omoreHHbIe 1 I'CTCPOrCHHLIC Karamu3
PCaKM. U KaTaJInu3aTOPHbI.

KoHcTaHTa XMMHYECKOTro PaBHOBECHAL.

@aKTOpBI, BIUAIOIINE HA TOJIOKEHUE
XUMHYECKOT0 PaBHOBECHS: TEMIIEPATYpPA, AABJIECHUE U
KOHIICHTPALIMH BEIIECTB, YYACTBYIOIIUX B PEAKIINH.
[Tpunnun JlelIarense. IlpakTuyeckasi padora

Ne 2. Bnustnue pa3nuuHbiX (PaKTOPOB Ha MOJIOKEHHE
XUMHYECKOTO PAaBHOBECHS.

OnekTponutnyeckas gucconuanus. CUibHbIC U

ciabble AJIEKTPOIUThI. Peakiinu HOHHOTO
oOMeHa.
JlabopaTopHas padora

— MPOBEJICHUE PEAKIIUH HOHHOTO 0OMEHa

BrimonHenue ynpaxxaenuit no remam: CUIbHBIE U
ciabple AeKTponThl. CTENeHb AUCCOLUALIHH.

Peakiinu noHHoro ooMeHa.
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Pemienue 3aJa4 I10 TEMC. XHUMHUYECKOE paBHOBECHUC

CunpHple u ciabbie  3nekTpoiautel. Cpena

BOJHBIX PacTBOPOB BCIHICCTB. KucJasi,

HEUTpaJibHas, IIEJT0YHAs.
mokKasaTene

IlousTue 0 BOJIOPOJIHOM

(pH)pacTtBopa. ['maponus OpPraHUYECKUX

HHCOPIraHMYCCKHUX BCIICCTB.

JlaGoparopHuasi paGora

— OIIpCACICHUC CPCAbl PACTBOPOB BCHICCTB C
IIOMOIIBIO YHUBCPCAJIIBHOI'O HHAUKATOPA.

Honnoe mnpoussenenue Boapl. Cpena

pacTBOpPOB: KUCJIOTHAA, HeﬁTpaHBHaH, mejIouyHas.

Bonoponnsiii nokazarens (pH) pactBopa.

I'mpponns conen.
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OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 1
JdeMoHcTpanus
Paznoxenne MepoKcuia BOJIOpOJIa B
MPUCYTCTBUM  KaTajau3aTopa. [Houarue o6
AIEKTPOJINU3EPACINIABOB M PACTBOPOB _ COJIEH.
IIp¥MEHEHUEITEKTPOIIN3A.
OKHCIIUTENHHO-BOCCTAHOBUTEILHBIC peaKkiuu. 1
Crenenb okucieHus. OKUCIUTETb U BOCCTAHOBUTEIb.
[Tpornecchr OKHUCIICHUS u BOCCTaHOBJICHHUSL.
Baxneinme oKUCIUTEIN U BOCCTAaHOBUTEIU. MeTox
AIIEKTPOHHOTO OajaHca
DIEKTPOIU3 paCTBOPOB U PACIIABOB BEIIECTB. 1
1P| KoutposbHas padorta 1 (1nomyroaue) Kontponwnas padota 1 (tect B popmare EI'D) 1
Paznen 2. Heopranuueckasi xumus (164\514)
(8+1)u Tema 4. Hemeraiabl 294
Boruncienns 1

— Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa

pCakonu, <CCJIIM OJHO H3 BCHICCTB [JdHO B BHJC
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pacTtBopa ¢ OnpeaeIEHHON MacCOBOM J0JIEH

paCTBopéHHOFO BCIICCTBA

Briuunciaenus

— O0JIK BbIXOJa IMIPOAYKTA PCAKIIUU OT TCOPCTUUICCKHU
BO3MOXXHOI'O

HemeTtamnsl. [Tonoxxenue HEMETAJJIOB
B [lepnoanueckoi cucreme
xumMudeckux snemenToB 1. 1. MenneneeBa

1 0COOCHHOCTH CTPOEHHS aTOMOB.

JdemoHcTpanumn

1. O6pa31bl HEMETAJIOB.

Bonopon. Ilonydyenue, ¢uzndeckue M XUMUYECKHE
CBOMCTBa (peakuuu ¢ MeTaJIaMd U HEMeTallJlaMH,

BOCCTAaHOBHUTCJIBHBIC CBOﬁCTBa).

JlabopaTopHble ONBITHI

1. KauecTBeHHBIC peaKIuy Ha HEOPTaHUYECKUE HOHBI
Y KaTHOH BOJIOPO/IA.
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I'uapunasl. TONNMBHBIE SJIEMEHTBI.

@u3nYeCcKre CBOMCTBA HEMETAIIOB. AJIIIOTPOIUS
HEMETAUIOB (Ha MpUMEpEe KHCIOPOJa, CEPBI,
docdopa u yraepona).

Kucnopon u 030H. Yriepoa, HaxoXKJI€HHE B IPUPOJE,
AJJIOTPONIHBIE MOJU(DUKATUN. AKTUBUPOBAHHBIAYTOJIb,

aJIcopoIus. DynnepeHsl, rpadeH,
TJICPOIHBICHAHOTPYOKH.
JdemoncTpanuu

2. l'openue cepsl, hocdopa, xKene3a, MarHus B
KUCJIOpO/JIC.
JlaGopaTopHbI€e ONBITHI.

2. [lonyuyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAKHEUIINUX HEMETAIIOB
TaJIOTEHOB W WX COEAWHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJICPKAIIMNX KACIIOT, BOJIOPOAHBIX

COCIMHEHU ). [Ipumenenue rajoreHoOB

1 UX COCIMHEHUH.
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["anoreHoBOAOPOIBI. Baxxueimue
KHUCJIOPOJICOJIEPKAIUE COSTMHEHUS TAJIOTCHOB.

JlabopaTopHble Y MPOMBIILICHHbBIC CIocoObI
MOJTy4EHUsI TaJIOTeHOB. [[pMeHeHne rajJloreHoB U ux
COCMHECHUM.

XUMHWUYECKUE CBOMCTBA BAXXHEUIINX HEMETAJIIOB.

Cepa u e€ coenunenus. (OKCUIbI, KUCIOPOI-

cojeprkanue KHCJIOTBHI, BOJIOPOJIHBIC
coequHenus). Ilpumenenne cepel U €€
COEJIMHEHUU.

Cepa. HaxoxneHnue B Mpupojie, COCOObI MOTyUYeHHUs,
buzuyeckne U xuMuueckue cBoiictBa. CepoBOaOpOI,
cynmbumbl. Oxcun ceput (IV), oxcum cepwsr (VI).
CepHuctass W cepHas KHCIOTBI W HUX COJH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI. [IpumMeHenue
CepbI U €€ COCTMHECHUN.
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JlaGopaTopHble W MPOMBIIIJIEHHBIE CHOCOOBI
noJiyueHus: kuciopoaa. dusndyeckne U XUMUYECKHE
CBOMCTBa Kuciaopoga u o30Ha. [Ipumenenue
KHCI0poJa U 030Ha. OKCHUJIbI U IEPOKCH/IBL.

XUMHUYECKHUE CBOMCTBa BaYKHEUIIUX
HEMETAJUIOB. A30Ta W €ro COEIUHEHUS.
(Okcuapl, KHUCIOPOACOMAEpIKAIIUE  KUCIOTHI,

BOJOPOJHLIC COG,ZII/IHCHI/UI). HpI/IMeHeHI/IC a30Ta
" Cro COCI[PIHCHHﬁ.

A3o0T1. HaxoxeHue B mpupo/ie, CriocoObl MOTyYeHHUs,
bu3uYecKrue W XHMHYECKHE CBOMCTBA. AMMMaK,
HUTPU/IBL.

Oxcupabl a3ora. A30THUCTasT ¥ a30THAsI KUCIOTHI U HX
comi. OCOOEHHOCTH CBOMCTB a30THOM KHCJIOTEHL.
[IpumeHeHrne a30Ta W €ro COCJAMHCHHH. A3O0THBIC
yaoOpeHus.

XUMHAYECKUE CBOICTBA BAYKHEUIINX
HeMetaioB. @Dochop u ero
COEJIMHEHUS.
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(Oxcuapl,  KHUCIOPOJCOAEPXKAIINE  KUCIIOTHI,
BOJIOPOIHBIE COCIIMHCHUS ). [Tpumenenune
dbocdopa u ero coeTMHEHUH.

®ochop. Haxoxnenue B mpHpPOAE, CIOCOOBI
nojydeHusi, (pu3MUeckne M XUMHUYECKHE CBOICTBA.
®ochuast udochun. Oxcunsl dhocdopa, pocopHas
KHUCJI0Ta U €€ COu

MeradochopHas u nupodochopHas
KHCI0ThL, hochopucras u dochopHoBaTucTas
KHCJIOTBL.

[Ipumenenue docdopa U €ro COCIMHEHUM.

®docdopHbie y1oOpeHusl.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB
(yrmepoma ©W  KpeMHHUSI) W HUX COCIUHEHHUU
(OKCHUIIOB,  KHUCJIOPOACOJAEPKAIIUX  KHUCIOT,
BOJOPOIHBIX COCMHEHU). [Ipumenenue
yIriaepoja, KpEMHUSI U UX COCAUHECHUM.

®dusnueckue M XHUMHUYECKHE CBOMCTBA IPOCTHIX
BEIIECTB,  0Opa3oBaHHBIX  yriepojoM.  Okcuf
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yriaepojaa

(IT), oxcun yranepoaa (IV), yronapHas kuciora u eé
COJIH. [IppumeHeHHE  MPOCTBHIX  BEIECTB,
00pa30BaHHBIX YTJIEPOJIOM, U €TI0 COSTUHCHHUIA.

Kpemuuii. Haxoxnenue B nOpuUpPOAE, CIOCOOBI
nojydeHus, (pU3MUeckne W XUMHUYECKHE CBOICTBA.
Okcun  kpemuusa(IV),  kpemHHEBas  KHCIIOTa,
cuukatel. [I[puMeHeHne KpeMHHUsI ¥ €T0 COSTUMHEHUH.

CTGKHO, €TI0 IIOJIYYCHUC, BUABI CTCKIJIA.

1P

Buruucienus
— Macchl BeIIecTBa WM 00BEMa Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WU
00BEMY OTHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BCIIICCTB;

— wMaccel (00bEMa, KONHMYECTBA BEIECTBA)
MPOAYKTOB PEAKIMU, €CIU OJHO M3 BEIIECTB
MMEET MPUMECHU
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IIpakTnyeckue padoTbl 1
Ne 3. Pemienue skciepuMeHTaIbHbBIX 3a/1a4 110 TEME
«l"asoreHsn.
IIpakTH4yeckue padoThI 1
Neo 4. Pemenue sKCEpUMEHTANIBHBIX 3a/1a4 1O TEME
«Cepa u €€ coeTMHEHU .
1 IIpakTueckue padoThbl 1
Ne 2. Pemenue skcneprMMEHTANbHBIX 3a1ad IO
teme «Hemeramnbi»
IIpakTHyeckue padoThl 1
No 6. PemieHne sKCEpUMEHTANIBHBIX 3a/1ad IO TEME
«A30T, hocop 1 UX COCTUHEHUS.
KonTpoabnas padora 2
O6o0mieHue M cucTeMaru3alus 1o TEME 1
«Hemeramnel». Pemenue 3anau B popmare EI'D
84 Tema 5. Metajuibl (21+3)u
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MeTtannsl. ITonoxenue METaJIJIOB B
[Tepunoanueckoit CUCTEME XAUMHAYCCKHX
snemenToB J[. WM. MennemneeBa. OcoOCHHOCTH
CTPOCHHUS AJIIEKTPOHHBIX 000JI0YEK aTOMOB

METaJJIOB.
JdemoncTpauun

— o0pasIibl METAIJIOB

OO6mrast  xapakTepucTuka MeETauioB  [A-rpymnrbl

[Iepuoauueckol CHCTEMBI XUMHYECKHX 3JIEMEHTOB.

Hatpuii u xanuii: mnomnydeHue, ¢uU3HUECKHUE U

XUMHUYCCKHUE CBOﬁCTBa, IMPUMCHCHUC IMPOCTBIX

BEIIIECTB U UX COECIMHEHNH.
JleMmoHCcTpanuun

- B3auMopelicTBie MIETOUYHBIX U IIETOYHO3EMETbHBIX
METAJJIOB € BOJOM (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAJIOB)
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Ob6mas xapakrtepuctuka MetauioB [[A-rpynmbl
[leprognyeckor CHCTEMBI XUMHYECKUX 3JIEMEHTOB.
Marauii ¥ KadblMii: TOJIy4YeHHe, (QU3NYECKHe U
XUMHYECKUE  CBOMCTBA, IPUMEHEHHE  IIPOCTBIX
BELIECTB M HUX coeauHeHuil. JKECTKoCTh BOABI U
CIOCOObI €€ yCTpaHEHUS.

XHUMHUYECKHE CBOMCTBA BaXKHCHMIIIMX METAJIJIOB
(HaTpuii, KaJui, KaJabliMi, MarHui, aTtOMUHUM,
IIUHK, XPOM, K€JIe30, ME/Ib) U UX COCAUHEHUH.
JlaGopaTopHbIie ONbITHI
— KQ4YE€CTBEHHBIC PEAKIINY HA AaHHOHBI U KATUOH
aMMOHWSI;

— B3aUMOJICMCTBUE THUIPOKCHUIIA ATOMUHUS C
pacTBOpAMU KUCJIOT U LIEIIOYEH;

—  Ka4YCCTBCHHBLIC PCaKInHU Ha
KaTHOHBI MCTAJIJI0B
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AJOMUHUN: ToJTy4eHue, GU3NIECKUEe U XUMHYECKUE
CBOMCTBA, MPUMEHEHHE IPOCTOTO BEIIECTBA M €r0
coenuHeHNA. AMDOTEpHBIE CBOWCTBA OKCHIA W
TUIpPOKCHUIA AJTFIOMHUHHUS, TUIPOKCOKOMILICKCHI
ATIOMHUHHS.

O00011IeHME U cucTeMaTH3au 1Mo TeMe «MeTauibl
riIaBHOM oArpynmb». Tect B popmare EI'D

1P

O6mme  ¢u3Myeckue  CBOMCTBA  METAJIOB

CrutaBpl METAJIIOB. DJIEKTPOXUMHUYECKUN P
HaIPSHKCHUM METAIIIIOB.

JleMoHCcTpanun
— KOJIIEKIHs « MeTalibl ¥ CIUIaBbD».

— B3aUMOJEHUCTBHUE MEIN C a30THOU KHUCIJIOTOU
Pa3IMYHOM KOHLEHTPALUU

OOmast xapakTepUCTHKAa METaUIOB TMOOOYHBIX

noarpynn (b-rpynn) Ilepuoauyeckoit cucteMbl

XUMHUYCCKHUX DJIEMCHTOB. dusznueckue n
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XUMHUYECKHUE CBOWCTBA XpOMa U €ro COEIWHEHHUHU.
Oxcunpl u runpokcuasl xpoma (II), xpoma (III) u
xpoma (VI).

XpoMarbl M JUXPOMATBI, MX OKHUCIUTEIbHbIC
cBoiicTBa. [lonydyenue u npuMeHeHue xpoma.

du3znyecKkre U XMMUYECKHE CBOMCTBA MapraHiia U

€ro  coeauHeHuW.  BaxHenmume — COeqUHEHUS
mapranua (II), mapranua (IV), mapranma (VI) u
mapranua (VII).

HepMaHraHaT KaJius, €0 OKHCINTCIIBHBIC CBOMCTBA.

OO0mue  cnocoObl

IMOJIyUCHUA

MCTaJIIIO
B.

Merannyprus

PacnipocTpaHeHne XMMUYECKUX AIEMEHTOB-METAIIOBB
36MHOW Kope. Pu3nMYecKue M XUMMHUUYECKHE CBOMCTBA
xKezeza U ero coeauHeHud. OKCHUIBI, TUAPOKCUIBI U
comu xkeneza (II) m xeneza (III). Ilomyuenue wun
IIPUMEHEHHUE JKEJI€3a U €ro CILIABOB.
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Menp: mnogydyeHue, QU3MYECKHME W XUMUYECKHUE
CBOWCTBA, MPUMEHECHUE MPOCTOTO BEIIECTBA U €rO
COEJIMHEHU.

[Muuk: monydenue, ¢GUHYECKHE W XUMUYECKHE
CBOICTBa, MPUMEHEHUE IPOCTOTO BEIIECTBA M €TO0
coequHeHU. AMQOTEepHbIE CBOWCTBA OKCHUIA U
TUIPOKCHUAA IUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA.

Koppo3us  meramioB.  CnocoObl  3alIUTHI
oTKoppo3uu. [IpuMeHeHne MeTauioB B OBITY H
TEXHUKE.

Bouruuciienusi

— pacy€Thl Macchl BEUIECTBA WM 00bEMa ra3oB
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110 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WM
00BbEMY OZIHOTO U3 YUACTBYIOIIUX B PEAKLIUU
BELLECTB; pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJJHO U3

BCIICCTB UMCCT IIPUMCCH,

— pacuéThl Macchl (00bEMA, KOJTUYECTBA
BEILIECTBA) MIPOJIYKTA PEAKIUU, €CIIU OJHO U3
BEILIECTB JaHO B BUJIE PACTBOPA C ONPEICIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA

IIpakTnueckne padoThl

No 7. Pemienue skCnepUMEHTAIbHBIX 33Ja4 110 TEME
«MeTauipl TOOOYHBIX TOATPYIIID).

O6o0menne u cucremaru3anus mo teme: «Oomue
cBoiicTBa MeTaiuioB. OOmme crnocoObl MOJyYEeHHS
MeTaioBy». Pabora ¢ rectamu B popmare EI'D

IIpakTuyeckue padoThI

Ne 3. Pemienue skcnepuMEHTaNbHBIX 33]1a4 110
TeMe «MeTtab».
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O00011IeHrEe U cucTeMaTu3alus mo teme «MeTaibl
no6ouHoM moArpynms». Tect B popmare EI'D

O0600111eH1E U cUCTEMATU3ALUATIO TeMe «MeTaiby. 1
TectupoBanue\Pemenue 3a1a4 B hpopmare EI'D
I'eneTnyeckas CBs3b BEILIECTB 1
1
Brimonnenne ynpaxnenuit no teme «l'enermueckas 1
CBSI3b  KJIACCOB  HEOPraHWYECKUX  COCIUHCHUI
TectupoBanue\Pemenue 3aga4 B hopmare EI'D
O000111EH1E 51 cUcTEMAaTH3AIUI 10 TEM( 1
«Hemeramnel. Metaiuie». Tect B hopmate EI'D
1 | KonTposbHas pabora 2 1o teM | KontpomnbsHas pabota 3 no teme «Heopranmueckas 1
e XUMUSDH
«Heopranuueckass Xumusi»
AHaJIU3 KOHTPOJILHOU paOOTHI. 1P
AHanu3 KOHTPOJILHON PabOTHI. 1P
Paznen 3. Xumus u :ku3Hb (44\8 4)
(4+1)u . Tema 6. Xumus v )Ku3Hb Tema 6. MeToabl NO3HAHMSI B XMMHH. (10+5)u
XuMUA 4 KU3Hb
1 | Ponp xumum B 00ecCrieueHUH YKOJIOTHUECCKOM, 1
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DHEPIeTUYECKOM M TIHIIEBOM O€30IacCHOCTH,
pasButuu  MeauuuHbLIlOHSATHE O HAay4dHBIX
METOJaX II03HAHMWSA BEIICCTB M XHUMHUYECKHX
pEaKIui.

XUMHUST THUIIM: OCHOBHBIE KOMIIOHEHTBI, HHIIEBBIC
noOaBku. Pomp xumum B oOecHeueHUH MUIIEBON
oe3onacHoctu. KocmeTrudeckue wu mapdroMepHbie
cpeactBa. beitoBas xumusa. [IpaBuna 6Ge3omacHOro
UCIIOIb30BaHUSl  CPEJCTB  OBITOBOM  XHMHHM B
IMOBCEIHEBHOM KU3HU.

Xumus B CTPOUTEIBCTBE. Baxueiimue
CTpOUTEIbHBIE  MaTepuaibl  (IEMEHT, OeToH).
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEJIbI U €r0
MOCJIEICTBUSL.

[IpencraBnenust 06 OOIIMX HAYYHBIX TPUHIIMITAX
MIPOMBIILIEHHOTO MOJTYYCHHST Ba)KHEUTITUX
BEILECTB.

Hayunble npuHOMIBI OpraHu3alydu XUMHAYECKOIO
npou3BojicTBa. [IpoMbllIEeHHBIE CLTOCOOBI MOTYYEHUS
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BOKHEUIINX BelIeCTB (Ha MpuMepe MPOU3BOJICTBA
aMMHUaKa, CEpHOM KHCJIOTBI, METaHOJa).
[IpombliliieHHBIE CIOCOOBI  TOJMYYEHUSI METAJIOB
Y CILJIABOB.

[IpobGiema nepepaboTKn OTXOJI0B u
n00OYHBIXIPOAYKTOB. Poilb xumMuu B obecrieueHun
SHEPreTUYCCKON 6e3onacHoCTU. [IpUHITUTIBI
«3ENEHOUXUMHUMNY.

YenoBek B MHpE BCIIECTB W MaTepPHAIIOB:
BayKHEHIIINE CTPOMTEIbHBIC MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTePHaJIbl, KPAaCKH, CTEKJIO,
KepaMHuKa, MaTepuaybl IS JJCKTPOHHUKH,
HaHOMAaTCPHAJIbl, OPraHUYECKHE ¥ MHUHEPAIbHBIC
yaoOpeHus.

COBpeMeHHBIC KOHCTPYKIMOHHBIC

MaTrcpualibl, KpaCKu, CTCKJIO, KCpaMHUKa.

Matrepuanbl 1 3JeKTPOHUKK. HaHOTeXHOJI0THI

XuMHUSI B CEIBCKOM  XO3siMcTBE.  OpraHuyeckug
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Y MUHEpaJIbHbIC yA00pEHUS.

| Xumuss ®  300pOBbE  4YENOBEKA:  IPaBHIIA 1
WCIIOJIB30BAaHUS  JICKAPCTBEHHBIX IIPENaparos;
IpaBuiIa 0e301acHoro VICIIOJIb30BaHUSA
npenaparoB OBITOBOM XMMHHM B IOBCEIHEBHOMU

KU3ZHU

[ToaroroBka k k\p B popmare EI'D (uacts 1) 1P

[ToaroroBka k k\p B popmare EI'D (uacts 2) 1P

1P | UtoroBast KoHTpoOsIbHAsS paboTa HroroBas koHTposibHAs pabotas ¢popmare EI'D 1P

HToroBas koHTpoJibHas pabota B popmare EI'D 1P

AHanu3 UTOroBOM KOHTPOJBHON padOThI 1P

1 4 B Hene10, Bcero 35 4, u3
HHUX 3 4 — pe3epBHOE Bpems

3 4 B Hepen1o, Beero 105 y,

u3 Hux 10 g

— pe3epBHOe BpeMs

YpoBeHb 00yueHus

[TpakTndeckue paboThI

KontpomnbHbie paboTbl

ba3oBrrit

3

3

YryOneHHbIN

8
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