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MopesbHasi CHHXPOHM3MPOBaHHasi padoyasi nporpaMmma 6a30Boro

U yriy0Ja€éHHOro usydenus npeamera « Xumus» (10-11 kiaaccnr)

HOACHUTEJBHASA 3AIIMCKA

MopenbHasi CHHXpOHU3UPOBaHHAs padoyas mporpamma 0a30BOro U yriryoJI€HHOTO
u3yueHuss npenmera «Xumus» B 10-11 kmaccax — pazpaboTraHa Ha  OCHOBE
denepanbHO  00pa3oBaTEIBLHOM MPOTPAMMBI  CPEIHETO OO0Iero oOpa3oBaHMS,
yTBEpKIEHHON mnpukazoM Munnpocsemenus Poccum ot 18.05.2023 mox Ne371,
coctaBiiecHHOW Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit ®@enepanun», TpeGoBaHuil kK pe3ynbTaTaM OCBOCHUS
OCHOBHOM  00Opa3oBaTeNpHOM MpOrpaMMbl  CpeJHEro ooOumero odpa3oBaHus,
npeactaBieHHbIX B DenepanibHOM ToCcyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
cpeaHero oduiero oopasoBanus, (YTBEpKIEH MprukazoM MuHuctepcTBa oOpa3oBaHus
n Hayku Poccuiickoir @enepaunu ot 17 masg 2012 r. Ne 413, ¢ usmeHnenusimu ot 12
asrycta 2022 r1.), ¢ yuétom «KoHuenuuu mpenojaBaHus Y4eOHOTO MpeaMera
«Xumus» B oOpa3zoBarenbHbIX  opraHu3anusix  Poccwiickoit ~ deneparuu,
peanu3ylonmx OCHOBHBIE 0O0Ieo0pa3oBaTeIbHbIE MPOrpaMMbl»y  (yTBEp)KIEHA
Pemiennem Komnernn Munnpocsemenns Poccun, npotokon or 03.12.2019r. Ne
[IK4BH) u ¢denepanbHOil pabouelt mporpamMmbl BocnuTaHus. OCHOBY MOJIXOIOB K
pa3paboTKe MOJEIBHOM CHUHXPOHU3UPOBAHHOW padoueil mporpamMMmbl 0a30BOr0 M
yrryOnénHoro usydenus npeamera «Xumus» B 10-11 kmaccax, Kk ompeaeieHUIo
oOmelt crpateruu 0O0y4deHUs, BOCIIUTAHUS U PA3BUTHS OOYYAIOIIUXCS CPEIACTBAMU
ydeOHoro mpenmera «XuMHUs» Ha 0a30BOM YPOBHE COCTaBWJIM KOHIICTITYaJbHBIC
nonoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNieH, COJCpKaHus,
pe3yJIbTaTOB O0y4YEeHUS U TPEOOBAHU K YPOBHIO TOATOTOBKH BBITTYCKHUKOB.
N3yuenne mpeamera, peanuzyeMoe B yCIOBUSIX U HEpEHIIMPOBAHHOTO,

npo@uIbHOrO O0y4YeHHUs, TMPU3BAHO oOOecrneyuTh oO0IEe00pa3oBaTEeNbHYI0 U



O6H.[€I(YJ'IBTypHYIO MMOATOTOBKY BBIITYCKHHUKOB IIKOJIBI, HCO6XOI[I/IMYIO JJIA agarTainuu
HX K 6LICTpO MCHAIOIMMCS YCJIOBUAM KU3HHU B COONUYME, 4 TAKKE IJIA IPOAOJIKCHUA
O6y‘-ICHI/I$I B CPCAHUX CIICHUAIIBHBIX W BBICIIHUX y‘-IC6HBIX opraHm3anuiax, B KOTOPBIX

XUMUA ABJIACTCA OI[HOﬁ N3 IIPUOPUTCTHBIX TUCHUILINH.

B cooTBeTcTBUM C JMaHHBIMH TOJIOKEHUSMU MOJIEIbHASI CHUHXPOHU3WPOBAaHHAS
pabodas mporpaMma CpeIHero oOIero o0pa3oBaHMs (6a30BBINl  YPOBEHbD):
yCTaHaBIWBaeT  00s3aTelibHOC  (MHBApMAHTHOE)  MPEAMETHOE  COJCpIKaHHE,
OTIpE/ICNSICT KOJMYECTBEHHBIE M KAUECTBEHHBIE €0 XapaKTEPUCTHKU Ha KaxIOM
dTame W3yYCHHS TMpPeAMeTa, MPEAyCMaTpUBaeT TPHUHIMIBI CTPYKTYPHPOBAHUS
COJIEpKaHUs U pacIipe/ie]ICHHsI eTo MO KilaccaMm, OCHOBHBIM pa3jieliaM U TeMaM Kypca;
AaéT TPUMEpPHOE pachpeqesieHne y4eOHBIX YacoB MO TEMATHUYECKUM pasfesam,
PEKOMEHIyET MPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHUSI OTAEIBHBIX TEM Kypca ¢
y4E€TOM MEKIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO Ipoliecca,
BO3pacTHbIX oOcoOeHHocTell yuammxcsa 10-11 kmaccoB; nmaér  MeETOAMYECKYIO
MHTEPIIPETALNIO LIeJIeH M3ydeHHs MTpeIMeTa Ha yPOBHE: COBPEMEHHBIX MPHOPUTETOB
B CHUCTEME CpeaHero oOmero oOpa3oBaHUs, COJEPKATEIbHON XapaKTepUCTUKU
MUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOTpaMMbI
cpeaHero oouero o0pa3oBaHUs (JUYHOCTHBIX, METANPEAMETHBIX, MNPEAMETHBIX),
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHOW NEATEIbHOCTH YYEHHKA IO OCBOEHUIO
cojepkanusi nmpeamera. [lo BceM Ha3BaHHBIM MO3HULMSIM B Mporpamme COOJIIO/IeHa
MpeeMCcTBEHHOCTh ¢ Paboueill mporpamMmoil OCHOBHOTO OOIIEro 00pa3oBaHMS IO

xuMud (77151 8—9 Ki1accoB 00pa30BaTENIbHBIX OpraHu3aliii, 0a30BbI YPOBEHb).

MopenbHasi ~ CHHXpOHHM3UWpOBaHHasi  pabodass  mOporpaMma  HWMeEeT  Ielb
CUHXPOHU3UPOBATH COACPKAHUE Y4YEeOHOTO TpeaAMeTa JJisd HU3Y4YeHUs MpeaMera

«Xumusi» B 10-11 kmaccax B pamMkax MyJbTUIIPOGUIBHOTO YU4€OHOTO IJI1aHa.



[enmu u 3amaum ydeOHOro mnpenMera «XUMHUSD» B COOTBETCTBYIOIEM paszelie
MpPOrpaMMbl MPEACTAaBIECHBl COBMECTHO, KakK JJIsi 0a30BOTO, makx u OJisl yenyOiéHHO20
ypoeneri.

B pasnene Ilnanupyembie pe3yiabTaThl OCBOCHHS YYEOHOTO MpeaMera «XUMHs
CUHXPOHU3AIIMS MPEJCTaBICHA B BUJE JOMOJHEHUS K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpeameTHbIE pe3ynbTaThl, JOCTUTAEMbIe OOYUYaIOIIMMUCS Ha YIIIyOJIEHHOM YpOBHE

M3y4EeHHs] XMMMH, BBLIEIEHEI KypCuom?®,

B pa3aciiax COI[Gp}KaHI/IC MaTtcpuajia nu TemaTnueckoe IIAHUPOBAHUC HMCCTCA

2

BBI,ZIGJIGHHI)II\/'I MaTcpual, I/IMGI'OHII/Iﬁ INOAYCPKHUBAHHNC™ KaK Ha 62130BOM, TaKk WM Ha

yIIIyOJIEHHOM YpPOBHSIX, KOTOPBIM HM3y4aeTcs B O3HAKOMHUTEJIBHOM IUIaHE M HE
BKJIFOYAETCS B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHuss OOII COO.

B pazpene Temarnueckoe IUIAHUPOBAHUE NPUHIUII CHHXPOHU3AIMH TPOSBIICH
CJIEIYIOMM 00pa3oM: 4Yachl HEACIBHOW HArpy3Kd i YrIyOJEHHOrO M 0a30BOro
yYpOBHEW yKa3aHbl TaKUM 00pa3oM, 4TO OJHA Tema (OJMH Yac B HENENI0) eAruHa JJIs
IBYX YPOBHEH, a OCTaJbHbIE JBAa 4Yaca M TEMbl HENEJIbHOW HArpy3Kd MHJis
yIIIyOJIEHHOTO YPOBHS YKa3aHbl B CTPOKAX HUXKE U TOJIBKO ISl ’TOTO YpOBHA. YacTh
PE3EepPBHBIX YacOB MO3BOJMJIA BCTPOUTH HEOOXOJIMMOE KOJMYECTBO YacOB B TeMax
M3YUYCHHMS, a TAK)KE OPTaHU30BaTh U TEMATHUYECKOE MOBTOPEHHUE KaK Ha 0a30BOM, TaK
¥ Ha yri1yOJaEHHOM YPOBHSIX, U UTOTOBOE MOBTOpeHHE; B rpadax «KommdecTBo yacos

yKa3aHbl TAK)KE T€ 4achl, KOTOPBIE B3ATHI U3 pe3epBa (yKa3zaH CUMBOII «Py»).

IIpu dopmupoBanum TeMaTHyeckoro IUIAHHUPOBAHUA MPELyCMaTPUBAIOCh

pacupeaciicCHuEC 4YaCcoB BHYTPU TCM MU MCXKIAY TCEMaMHU C MCJIbIHO o0ecreyeHus

! Kypcusom B TekcTe nporpammsl B pasgenax « Llenun u 3apaun», «MpeameTHble pe3ynbTaTbl» BblAeneHbl
3/1IEMEHTbI, KOTOPble NpeacTaBAeHbl ANA U3YYeHUA Ha YrayBAEHHOM YpOBHe.

2 NoayepkmnBaHue nmeet maTtepuman, KOTOprI‘/’i n3y4yaeTcA B O3HAKOMUTEJ/IbHOM MNJIaHE U HE BKIKOYAETCA B

COCTaB NpeaMeTHbIX pe3ynbTaTtoB ocBoeHma 00T COO.
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HEACNbHOM Harpy3ku g OOydarolMXCs, U3YYaIOIIMX XUMHUIO Ha YriayOJaEHHOM
ypoBHe. Ilepepacnpenenenne 4YacoB MEXIy HEKOTOPBIMH TEMAaMH ITO3BOJIAJIO
COXPAaHUTh TEMaTHUECKUN yueOHBIH 00BEM MaTepHalia, HCIOJIb30BaHHE PE3EPBHBIX
4acoB TaKXe O0O0eCleywIo HajJuuue YYEOHbIX 4YacoB Ha 0O00OIIEHUE, HUTOroBOE
[IOBTOPEHHE U KOHTPOJIb yueOHOro marepuana. Takum oOpa3oM, CHHXpPOHM3AIMS
TEMaTUYECKOI0 MJIAHUPOBaHUs 0Aa30BOT0 U yIiyOIEHHOIO YPOBHEN M3YUYEHUS] XUMUU
MOJIHOCTBIO COXpaHWiIa COAEpKaTEIbHbIM acleKT mporpammsel KypcoB 10-11 knaccos
U MyJIBTUTIPO(DUIEHOTO Y4eOHOTO TIJIaHa.
OBHIAA XAPAKTEPUCTUKA YYEBHOI'O IPE/IMETA «XUMUSA»

XuMuyeckoe 00pa3oBaHUE, IOJIy4a€MOE BBIMIYCKHUKAMHU CpEIHEN IIKOJIBI,
ABJIIETCS HEOTHEMJIEMOW YacThIO UX 00pa3oBaHHOCTU. OHO CIIYKUT 3aBepLIAIOIINM
ATAllOM pealM3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEHW, TMPUCYIIUX LEJIOCTHOM CHUCTEME XUMHUUYECKOTO OOpa3oBaHUA. OTH
LIEHHOCTH KacaloTCs MO3HAHUs 3aKOHOB NPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHHUS U
oOIIel KyJNbTyphbl YEJIOBEKA, a TAKXKE JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBI0 M MPHUPOAHON cpeae. Peanusyercs xumuueckoe oOpa3oBaHuE
yYalUXcs CPEeHEH MIKOJIbI CPEeCTBAMU YyUeOHOro peaMeTa « XUMHUs», CoAepKaHue
U TOCTPOEHHE KOTOPOTO OMpEJENIeHbl B MporpamMme ¢ y4€ToM CHEeUM(PHUKU HAYKU
XUMUH, €€ 3HAUCHHsS B MO3HAHUU MPUPOJLI U B MAaTEPUATbHON KU3HHU OOLIECTBA, a
TaKKe ¢ Y4ETOM OOLIMX LeJed W MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHEeTo 00111ero 00pa3zoBanus B Poccutickoit dexneparuu. Tak,
Hampumep, Mpu (HOPMHUPOBAHHM COJEpKaHUSA THpeaMeTa «XUMHUSD»  YUTEHbI
CJIEyIOIINE TOJIOKEHHUS O Ccrielu(UKe U 3HAYCHUH HayKU XUMUU:
XUMHUsL Kak DJEMEHT CHCTeMbl €CTECTBEHHBIX HAyK Wrpaer ocoOyio pojib B
COBPEMEHHOM IMBUJIM3ALMHU, B CO3JaHIUM HOBOM 0a3bl MaTepUaIbHOM KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OpMUpOBaHME PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, B
CO3JaHME UEIOCTHOTO MpEeACTaBICHUs 00 OKpyXarolleM MHUpE Kak O €IUHCTBE

MpPUPOABl U YelOBEeKa, KOTOpoe (OopMHUpYyeTCs B XMMUM Ha OCHOBE NMOHUMAaHUS
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BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOIIET0 MHpA, OCO3HAHHUS B3aHUMOCBS3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.
CoBpeMeHHass XUMHUS KAaK HayKa CO3UJaTelIbHas, KaK HayKa BBICOKHUX
TEXHOJIOTHI HaIlpaBJieHa Ha pelIeHHe T00aIbHBIX MPOOIeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEYECTBA —  CHIPBEBOM, HOHEPreTUYECKOW, NHUIIEBOM, HKOJOTHYECKOM
0e30macHOCTH M OXpaHbl 3/0pOBbsi. TeCHO B3aUMOJACUCTBYS C JIpyTUMHU
€CTECTBEHHBIMU HayKaMH, XUMHUSI CTalla HEOThEMIJIEMOM YaCThbI0 MUPOBOU KYJIBTYPHI,
HE0OXOJMMBIM YCJIOBHEM YCIIEUTHOIO TPYAA U KU3HH KaXKI0I0 WIEHA 00IIeCTBa.
B cootBerctBuM ¢ ob6mmmMu nensiMu u npuHnunamu COO coxepikaHue MpeaMera
«Xumusi»  (10-11  kmaccel, ©0a30BbIA  ypOBEHb M3Yy4YEHHUS) OPHUEHTUPOBAHO
MIPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOyYaIOMINXCs, HEOOXOIUMYIO
UM JUIsl BbIpaOOTKM MHUPOBO33PEHUYECKHUX OPHUEHTHPOB, YCIEHIHOI'O BKJIIOYEHHS B
KU3Hb COIIMYMa, MIPOJIOJDKEHUS 00pa30BaHMs B Pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX
HETOCPEACTBEHHO C XUMUEM.

CocrapmsomiuMu ~ OpeaMera  «XUMHSD» — ABISIIOTCA  0a30Bble  KYpChl  —
«Oprannyeckas xumus» u «OO0mas W HEOpraHU4YecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0Aa30BOM HayKH: CHCTEMaA
3HAHUM TI0 HEOPraHWMYEeCKOW XUMHH (C BKIIOUCHHEM 3HAaHUW M3 OOIIeld XUMUU) U
oprannyeckon xumuu. DOopMHUpPOBaHHME NAHHOM CHUCTEMBI 3HAHUW NPU U3YUYCHUHU
npenMera o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEILEeCTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB U Teopuil xuMuu. CTpyKTypa cOAepKaHus
KypcoB — «Opranuyeckas xumus» u «OOmas u HEOpPraHuyeckas XUMHS)
chopMHUpOBaHa B MPOrpaMMe M0 XMMHUHM Ha OCHOBE CUCTEMHOT'O MOAX0/1a K U3YUEHHIO
y4eOHOTO Marepuaia U OOYCJIOBJIICHa HMCTOPHUYECKH OOOCHOBAHHBIM DPa3BUTHEM
3HAHWM HA ONPEAETEHHBIX TEOPETUUYECKUX YPOBHAX. B Kypce opraHndeckor XUMUu
BEIIECTBA PAcCCMATPHUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOpPHUH CTPOCHHS
OpraHUYeCKUX COCAMHEHUH, a TaK’Ke€ HAa YPOBHE CTEPEOXUMHMUYECKUX U DJIEKTPOHHBIX

MIPEACTABICHU O CTpoeHuu BelecTB. CBeeHnst 00 U3y4aeMbIX B Kypce BelllecTBax
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JAI0TCSl B Pa3BUTUU — OT YTJIEBOJOPOAOB /O CIOKHBIX OMOJOTMYECKH aKTHUBHBIX
coequHeHn. B Kypce oprannueckoil XMMUU MOJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIE
Ha YPOBHE OCHOBHOTO OOINEro 0Opa3oBaHUS MEpPBOHAYAIBHBIC MPEICTABICHUS O
XUMHUYECKON CBA3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKaX BEUIECTB, 3aBUCHUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHHUs, 0 XUMHUECKON PEAKLINH.

B npenmere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBAETCsl U3YyUEHHbIN Ha YPOBHE
OCHOBHOI0 0011ero oOpa3oBaHMsl TEOPETUUYECKUII Marepual U (PaKTOJIOTMYECKHUE
CBEJICHMSI O BEIIECTBAX U XUMHUYECKOW peakluu. Tak, B 4aCTHOCTH, B Kypce «Oomas
Y HEOPTaHWYECKasi XUMUs» 00y4aroIUMCs IPEIOCTaBISETCS BO3MOKHOCTh OCO3HATh
3HAYEHHUE TEPUOJMYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOJ0JIOIMYECKUX
NO3UIUH, TTy0Xe MOHATh MCTOPUYECKOE M3MEHEHHME (PYHKLUMH 3TOro 3akoHa — OT
oboO0mmaroniei 10 oObsCHSIOMENH U nporHosupytomeid. Equnas cucrema 3HaHui o
BAKHEWIUX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U IPUMEHEHUH, a TAKXKE O
XUMUYECKUX PEAKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS JOMOJIHAETCS
B Kkypcax 10 wm 11 kmaccoB »dimeMeHTaMH  COJAEpP)KAaHHS, HMEIOLIUMHU
KYJbTYpOJIOTHYECKMH M MPUKIATHOW XapakTep. OTHU 3HAHUA CIOCOOCTBYIOT
[IOHUMAHUIO B3aUMOCBSI3M XMMHUHM C JPYTHMHM HAyKaMH, PacKpbIBAlOT €€ poJib B
MO3HABAaTEJIbHOM M NPAKTHUUECKOH JIEATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBaXXEHHs K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUUECKUX
MPWIOKEHUN XMUMHH, MIOMOTAalOT BBITYCKHUKY OPUEHTUPOBATHCSA B OOILECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3AHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh
uHpopManMi0 M OpUMEHATh €€ s TOMNOJHEHHMS  3HAHWM,  peleHus
MHTEJUIEKTYAJIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIIEN0BAaTENbCKUX 3ana4. Conepxanue
y4eOHOro mnpeameTra «XUMHUS» JIaHHOTO YPOBHS HM3yU€HHUS OpPUEHTHUPOBAHO Ha
dbopMupoBaHHe y OOYyYarOUIMXCS MHPOBO33PEHUYECKOM OCHOBBI JJIi MOHUMAaHUS
¢unocopckux uaeH, TaKMX Kak: MaTepuaIbHOE €IWHCTBO HEOPraHWYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM U

CTPOEHHUEM, NMO3HABAEMOCTh MPUPOJHBIX SBIECHUN MYTEM SKCHEPUMEHTA M PELICHUS
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NPOTUBOPEUYMIT MEXIy HOBBIMH (haKTaMd W TEOPETUUYECKHUMH MPEANOChUIKAMH,
OCO3HAaHUE POJIM XMMHUHU B PEIICHUWU 3KOJOTHYECKHX MpoOJeM, a Takke Mpodiem
cOepeXeHHUs IHEPreTUYECKUX PECYPCOB, CHIPbs, CO3/[aHUS HOBBIX TEXHOJOTUNA H
MaTepHaJIoB.

B nane pemienus 3aau BOCIMTAHMSI, PA3BUTUS U COLMAIM3AIMN O0YyUYarOIIMXCS
OPUHATHIE MPOrPaMMON MO XHWMHUM TIOJIXOJbI K OMNPENEICHUIO COJACpKaHUS U
OCTPOEHUSI MpeAMETa MpeayCMaTpuBalOT (OPMHUPOBAHHE Yy  OOydYarOMIMXCS
YHUBEPCATbHBIX YUEOHBIX EHCTBUH, UMEIOMMX 0a30BO€ 3HAUCHUE MJISI PA3TUYHBIX
BHUJIOB JICATCILHOCTH: pEIIeHUS TMpoOjeM, I[IOMCKa, aHaim3a W 00paboTKu
nHpopManuy, HEOOXOAUMBIX HJsi NPUOOPETEHHs] ONbITa MPAKTUYECKON U
UCCIIEIOBATENbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHWU XUMHUHU.

XuMUsl HAa YPOBHE YIJIYOJIEHHOr0 M3yYeHHMsl 3aHUMAET BaXXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro oOpa3oBanus yuwamuxcs 10-11 kmaccoB. U3ydenue
npeaMera, peaju3yeMoe B YCIOBUAX AUPPEPEHLHUPOBAHHOTO, MPOPUIBHOIO
oOy4eHHsl, TPHU3BAaHO OOECNeUnTh O00IIe00pa30BATENbHYI0 U OOLIEKYJIBTYPHYIO
MOJITOTOBKY BBHIMTYCKHUKOB IIKOJIBI, HEOOXOIMMYIO JUIA aJanTali X K OBICTPO
MEHSOIUMCS YCIOBUSAM KH3HU B COIIMYME, a TaKXKe JUIsl TPOJOJKeHHsI 0Oy4IeHUs B
OpraHu3anusx npoheccCuoHaIbHOro 00pa3oBaHusl, B KOTOPBIX XUMUS SBISIETCS OAHON
U3 NPUOPUTETHBIX JIUCUUIUIMH. B mporpamme Mo XMMHHM Ha3HauyeHWE MpeaMera
«XuMHS»  TOJlydaeT  MNOJAPOOHYI0  MHTEpPHpPETalui0 B COOTBETCTBUM  C
ocHoBonoJyiararoiumu  nojoxkeHusiMu  GI'OC COO o B3auMOOOYCIIOBIEHHOCTH
Lenen, colepKanus, pe3ysibTaTOB OOy4YeHUs U TPEOOBAaHUN K YPOBHIO MOJTOTOBKU
BBIMTYCKHUKOB. CBUJETETLCTBOM TOMY SIBISIIOTCS  CJEAYIOIIME BBITIOTHSEMBIC
nporpaMMoil mo XuMuM (GYHKIUH: HH()OPMALMOHHO-METOIMYECKas, pealn3alus
KOTOpOM oOecrneunBaeT MOJy4eHUE MPEACTaBICHUS O ILENsAX, COACpKaHUM, OO0IIen
CTpaTeruu 00y4eHusl, BOCIIUTAHUS U Pa3BUTHs 00yUaIOUXCs CPEACTBAMHU MPEAMETA,
M3y4aeMOro B paMKax KOHKPETHOTO Mpoduis; OpraHu3alMOHHO-THIAHUPYIOIIas,

KOTOpasi TMpeayCMaTpUBAECT OIPEIEICHUE: NPHUHLUIIOB CTPYKTYPUPOBAHUS H
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MOCJICIOBATEILHOCTH  M3Y4YEeHHS y4eOHOTO Marepuana, KOJIMYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTePUCTHK;

MOAX0M0B K (OPMHPOBAHUIO COJEPKATEILHON OCHOBBI KOHTPOJISI W OICHKU
00pa3oBaTENbHBIX JOCTIKEHUI OOydYaroluXcs B paMKaX HUTOTOBOM aTTeCTallud B
(dbopmMe eMHOTO roCyAapCTBEHHOTO 3K3aMEHa 110 XUMHUH.

[Iporpamma asnis yriayOn€HHOTO M3YyYEHUS] XMMUU: YCTAHABJIMBACT MHBAPUAHTHOE
NpeIMETHOE COJEp’KaHue, O0s3aTelIbHOE Il M3YyYEHUS B paMKax OTIEIbHBIX
npoduseil, mpeaycMaTpuBacT paclpeaesieHue U CTPYKTYPHUPOBAHUE €ro MO KiiaccaM,
OCHOBHBIM COJICPKATEIHHBIM JIUHUSAM/pa3iesiaM Kypca;

NAET MPUMEPHOE paclpeesieHne y4eOHOro BpEMEHU, PEKOMEHIYEMOTO IS

HU3YUYCHUA OTACIBbHBIX TCM;

npeajiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHUsT YYEOHOro maTepuaina ¢
y4€TOM JIOTUKH TTOCTPOEHUSI Kypca, BHYTPUIPEIMETHBIX U MEXIPEIMETHBIX CBSI3EH;
NAET METOJIMYECKYI0 HMHTEPHpPETAlMI0 LEeNed W 3aJad HM3Y4YeHHs] IpeaMera Ha
yIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEHETrO
o011iero oOpa3oBaHus, COJAEPKATEILHON XapaKTEPUCTUKH TIJIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHSI OCHOBHOM 00pazoBaTeIbLHON MpOrpaMMbl CPEIHETO OO0IIero oopa3oBaHuUs
(JIMYHOCTHBIX, METANPEAMETHBIX, MPEMETHBIX), a TAKKE C YIETOM OCHOBHBIX BHUJIOB
y4eOHO-TI0O3HABATENBHBIX JCHCTBUN O0OyYaromerocss MO OCBOCHHUIO COJCpP>KaHUS
npeaMera.

[To BceM mo3uIusiM B mporpaMMme MO XUMUHU MPETyCMOTPEHA MPEEMCTBEHHOCTD C
0o0yueHHeM XUMHUU Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI.

B cootBeTcTBUM ¢ KOHLENTyanbHbIMU TTOJ0XKEHUsIMU PI'OC COO 0 Ha3zHauYeHUU
MpeaMeToB 0a30BOro M yriryOJaE€HHOTO ypoBHEH B cucteMe auddepeHIInpOBaHHOTO
oOy4eHHsI Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS XHMHS Ha YypOBHE
yrIIyOJNIEHHOTO WM3y4YeHUS HANpaBJIeH Ha pean3aliio MPEeMCTBEHHOCTH C
MOCJICTYIONTUM 3TaroOM TOJTYYeHUs XUMHYECKOTO 00pa30BaHMs B paMKax HM3y4YeHUs

CrICcouaJIbHbIX CCTCCTBCHHO-HAYYHBIX HW XHUMHUUCCKUX JUCHUIIIIMH B BY3aX H
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OpraHU3aNMsIX CPEIHEro MPo(eCcCHOHATLHOTO 00pa3oBaHus. B 3Tol CBs3M U3yueHne
npeaMmera  «XUMHS» OPUECHTHUPOBAHO MPEUMMYIIECTBEHHO HA pPAClIMpPEHHUE U
yriIyOJIeHue TEOPETUYECKOM UM NPaKTUYECKOM MOJATOTOBKM  OOydYarouuxcs,
BBIOpABIIMX OMNpeAea€HHbIH Tpoduiib 00ydeHUs, B TOM YHUCIE C MEpPCHEKTUBOU
MOCJIEAYIONIET0  MOJIYYeHHS  XMMHYECKOro  oOpa3oBaHMs B OpraHU3aIMIX
npodeccronansHoro oOpaszoBanus. B cBere TpeboBanuii DPIOC COO «
IJITAHUPYEMBIM PE3yjIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeNbHOW MPOrPAMMBI
cpemHero oOmero oOpa3oBaHUs HU3Y4YCHHE MpeaMera «XUMHUS» OPUECHTHPOBAHO
TaKXe€ Ha peIlIeHUE 3a7a4 BOCIUTAHUS U COLMAIBHOTO Pa3BUTUSI 00YyYaIOIIMXCS, Ha
dbopMHUpOBaHUE y HUX OOIICMHTEIUIEKTYaIbHBIX YMEHHUM, YMEHUN palliOHATU3AIUN
y4eOHOTO TpyAa W OOOOHIEHHBIX  CIOCOOOB  JCSATENBHOCTH,  HMMEIOIIUX
MEKIUCLUTUITMHAPHBIN, HAIPEIMETHBIA XapaKkTep.

XuMusi Ha YpOBHE YTiyONEHHOTO W3Y4YEHHUS BKIIIOYAET YIIIyOJIEHHBIE KYPCHI —
«Oprannyeckas xumus» U «O01mas u Heoprauuueckas xumus». [Ipu onpenenennu
MOAXOJI0B K OTOOPY U CTPYKTYPHOM OpraHM3allud COJEpKaHUS 3TUX KYpCOB B
MporpaMMe Mo XMMHUHU 32 OCHOBY NpuHATHI nojoxeHuss GPI'OC COO o paznuuusix
0a30BOT0 U YIITyOJIEHHOTO YPOBHEH U3ydeHUSI TPEMETA.

OcHoBy coxmepxaHusi KypcoB «Opranudeckas xumus» U «OOmas wu
HEOPTaHUYECKasl XUMHUS COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHH,
OTHOCAIIMXCS K 0a30BOMYy YypOBHIO HW3Y4Y€HHUs TMpeaMera. JTa CHUCTeMa 3HaHUN
MOJIYy4YaeT OMNPENEIEHHOE TEOPETUYECKOE MOMOJHEHHE, IMO3BOJIAIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OojbIMil 00BEM (QakTojornueckoro Marepuana. Ha
yrIyOJIEHHOM YPOBHE U3YUYEHHUSI IpeAMeTa obecriedeHa BO3MOKHOCTh 3HAUUTEIIBHOTO
yBETUYCHHS 00bEMa 3HAHUIN 0 XUMUYECKUX IJIEMEHTaX U CBOWCTBAX MX COCIMHECHUMN
Ha OCHOBE paCHIMPEHUS W YTIyOJeHUs MPEACTABICHHN O CTPOCHUU BEIIECTBA,
XUMHYECKOUN CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKAHUsI PEAKIUN, paCCMAaTPUBAEMBIX C
TOYKM  3pEHUS]  XMUMHUYECKOM  KUHETMKM UM  TepMoAuHaMuku. M3ydeHue

MMEPUOANICCKOI0 3aKOHa M HCpHO)IPI‘IGCKOfI CHUCTEMBI XHMMHUYCCKUX DJJIEMCHTOB
10



0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKUX MPEICTABICHUSIX O CTPOSHUU
aTomMa. XUMHUYECKasl CBSI3b OOBSICHSIETCS C TOUKU 3PEHUS SHEPTeTHUCCKUX H3MEHECHUN
npu e€ oOpa3oBaHMU M Pa3pyUICHUHU, A TAKXKE C TOYKU 3PEHUS MEXAHU3MOB €€
oOpa3zoBanusi. M3ydenwe THNOB peakuuid  JOmMOJHsAETCS  (POPMUPOBAHUEM
NpPEICTaBICHU 00 AIEKTPOXUMHUYECKUX IMpoIleccax M DIIEKTPOJIM3E PACIUIaBOB U
pacTBOpoB BemiecTB. B Kypce oOpraHuueckod XUMUU TIPU  PACCMOTPEHHUH
PEaKIIMOHHON CTIOCOOHOCTH COCTMHEHHUH yAenseTcss oco0oe BHUMaHUE BOIIpocaM 00
AMEKTPOHHBIX A PeKTax, 0 B3aHMHOM BIUSHUU aTOMOB B MOJICKYJIaX U MEXaHU3Max
peakuuii. Oco0oe 3HA4Y€HHE HMEET TO, YTO Ha COAEP)KaHUE KYpCOB XHMHH
yrayONE€HHOTO YPOBHS M3YUYEHUs JUISl KJIACCOB OMpenenéHHOro npoduiis (riiaBHbIM
0o0pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJHEHUH K OOIIel cucTeMe MpeMEeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHbIE MpeAMeThl. Tak, Hanmpumep, B COACp>KaHUU
npeaMeTa JJid KJIacCOB XMMHKO-(hu3ndeckoro npoduiis 0onibinoe 3Ha4eHHEe OyIayT
HMMETh AJIEMEHTHI y4eOHOro MaTepuaia o oomeit xumuu. [1pu u3ydyenuun npeamera B
JTAHHOM CJIy4yae akIeHT OyJleT cleJlaH Ha OOIIHOCTh METOJIOB MO3HaHMs, OOIIHOCTh
3aKOHOB M TEOpUM B XUMHUM M B (PU3MKE: aTOMHO-MOJICKYJISIpHAasi TEOpus
(MonekymnsipHasi Teopusi B (U3HKE), 3aKOHBI COXPAHEHHS MAaCChl U DHEPTUH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, MPEACTABICHUS O CTPOCHHM BEIIECTB U Jpyroe. B
CoJIepKaHUM TpeAMeTa JUIsl KJIACCOB XUMHMKO-OMOJIOTHYECKOTO Mpoduis OONbIINiA
yIebHBIN Bec OyIeT UMETh OopraHuyeckas Xxumus. B aToM ciydae npenocTaBiisieTcs
BO3MOXXHOCTh JJIs1 60J1ee 0OCTOSITEILbHOTO PACCMOTPEHUSI XUMHUUECKON OpraHu3aliuu
KJIETKH KaK OMOJOTUYECKOM CUCTEMBI, B COCTAB KOTOPOH BXOJMST, K MPUMEPY, TaKUe
CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JIUTIUJbI, OCIKHU, YTICBOIbI, HYKICHHOBBIC KHCIOTHI
u apyrue. [Ipu 3TOM 3HaHMS O COCTaBe W CBOMCTBAaX IMPEACTABUTEIENW OCHOBHBIX
KJIACCOB OPraHMYECKHX BEILIECTB CIyaT OCHOBOM [JIi HM3Yy4YEHUS CYIIHOCTH
nporeccoB (POTOCHUHTE3a, AbIXaHUs, TUIICBAPEHUSI.

B mmane ¢opmupoBaHus OCHOB HAay4yHOTO MHUPOBO33PEHHUS, OCBOCHUS

O6H_[CHayIIHBIX MCTOAOB IMO3HAHHA M OIIbITa INPAKTHUYCCKOrO MPHMMCHCHHA HAYYHBIX
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3HAHUI H3ydeHue npenMera «XuMmus» Ha yriayOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSA3SIX C Yy4yeOHBIMH MpEAMETaMH, BXOAAIIMMU B COCTaB
npenMeTHeIXx oOmacteit  «EcTecTBeHHOHay4HbIE TpeaMeTh», «Marematuka u

uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu uzydyeHnu yueOHOro npeaMera « XuMus» Ha yriyOJIEHHOM YPOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOI'O W CpeIHero oOmiero obpa3oBaHus (Ha 0a30BOM YypOBHE),
3a/1aueii IEPBOCTETICHHONW 3HAYMMOCTH SIBIIICTCS (POPMUPOBAHUE OCHOB HAYKH XUMHUU
KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON IEeATEIHbHOCTH YeIOBEKa
U OIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. Pemenue 3ToM 3amadyn  Ha
yriyOnEéHHOM YpPOBHE M3YUEHHUS TMpEeAMETa MpeAroiaracT peaan3auio TakKuX IeNei,
Kak: (OpPMHpPOBAHUE TMPEICTABICHUIA: 0 MaTepuajibHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBJICHUI MPHUPOBI, O MECT€ XUMUU B CHUCTEME
€CTECTBEHHBIX HayK U €€ BeAyIled pojau B OOCCHEYEHHH YCTOMYMBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUHU MPOOJIEM SKOJOTHMYECKON, SHEPreTUYECKOW M MHUILEBOU
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
MCTOYHUKOB DJHEPTHH, B OOECIEUEHUW PAIMOHAIBLHOTO MPUPOIOTIONL30BAHMS, B
GbOopMHpPOBaHUM MHPOBO33PEHHUSI M OOIIEH KyJbTYphl YEJOBEKa, a Takke
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO M IPUPOTHOM CPEJE;

OCBOCHHME CHCTEMbBI 3HAHWUM, JIEKAIIUX B OCHOBE XUMHUUYECKOW COCTABIIAIOLICH
€CTECTBEHHO-HAYYHON KapTWHBI MHUpA: (PyHIaMEHTaIbHBIX TOHITHH, 3aKOHOB H
TEOpPHA XWMHH, COBPEMEHHBIX MPEACTABICHHA O CTPOCHHWU BEIIECTBA Ha Pa3HBIX
YPOBHSIX  —  aQTOMHOM,  HWOHHO-MOJCKYJSIPHOM,  HAJAMOJICKYJSIPHOM, O
TEPMOJIMHAMHYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHHUS XUMHYECKUX
peakimii, 0 XMMHYECKOM paBHOBECHH, PAcCTBOpAaX W AHUCIEPCHBIX CHCTeMax, 00
oOIMX HAYYHBIX IPUHIIMIAX XUMUYECKOTO TIPOU3BOJICTBA;

dbopmupoBaHrue y 0OyYaronuxcsi OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTHU

CUCTEMHBIX XHMMUYECKMX 3HAHUH JJIsA OOBSICHEHHST KITIOUEBBIX I/I,Z[GI\/'I n HpO6HCM
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COBPEMEHHOM XUMUH, 75 OOBSCHEHHS M MPOTHO3UPOBAHUS SBIICHUH, HUMEIOIIUX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO pelIeHUs MpoOjeM, CBA3AHHBIX C
XUMHEW, TPOTHO3MPOBAHMSA, AHAIN3a W OLECHKU C TMO3UMLUUHA DKOJOTUYECKOU
0€30M1acCHOCTH MOCJIEICTBUN OBITOBOW U MPOU3BOJICTBEHHON 1€ATEIBHOCTH YEJIOBEKA,
CBSI3aHHOM C XUMHYECKHUM IIPOU3BOJCTBOM, MCIIOJIb30BAaHUEM U IEpepadOTKOMN
BEIIIECTB;

yriayOJeHne MpeACcTaBICHUM O HayuHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX IS
NpUOOpEeTEHUs YMEHUN OpPHUEHTHUPOBATHCSA B MHpPE BEIIECTB U OOBICHEHUS
XUMHUYECKUX SIBJIEHUH, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUUECKON AESATEIBHOCTH

U TIOBCEIHEBHOM KU3HU.

HEJAN U 3AJJAYHU YYEBHOT O ITPEJIMETA «XUMMUSA»

B mpakTtuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsI TaK M Ha YPOBHE CpeIHEro o0Iero oOpa3oBaHUs, MPU OMpPEICICHUU
COAEPKATEIIbHOM XapaKTEPUCTUKU LIEJIe W3YYEHHUs MNpeAMeTa HalpaBJICHUEM
MEPBOCTENICHHOM 3HAYUMOCTH TPAJAUIIMOHHO TMpPHU3HAETCS (HOPMUPOBAHUE OCHOB
XUMHUYECKON HayKdh Kak O00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOM
JNEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOUW KyJbTypbl. C
METOJMYECKON TOYKM 3PEHHS TaKOW MOJAXOJ K ONPEACICHUIO ILEJIeH HW3y4YEeHUs
IIPEIMETA SIBJISICTCS BIIOJIHE ONPABIAHHBIM.

['maBHBIMM LENSIMH U3y4deHUs IIpeaMeTa «XUMHs» HAa YPOBHE CPEOHErO
oO1ero oopazoBanusi Ha 0a30BOM YPOBHE SIBJISTFOTCSI:

GbopMUPOBAHUE CHCTEMBbI  XHMHUYECKUX 3HAHUU KaK BaXHEUIIEH
COCTAaBJISIFOIIEN E€CTECTBECHHO-HAYYHOM KAapTHUHBI MHpPA, B OCHOBE KOTOPOM JIEkKAT
KJIFOUEBBIC MOHATHA, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUHM XUMUU, OCBOCHUE S3BIKA
HAYKHU, YCBOEHHUE W MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OO0OOIICHHI
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHME C WCTOPUEHM HX PA3BUTHUS W

CTAaHOBJICHMUAI, q)OpMI/IpOBaHI/IC H Pa3BUTHUC HpC}ICTaBHCHHﬁ 0 HAY4YHBIX MECTOAAX
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MO3HAHUS BEIIECTB U XUMHYECKHX pPEaKIuil, HEOOXOAUMBIX Ui NPUOOPETEHUs
YMEHHI OPHEHTUPOBATHCS B MHUpPE BEIIECTB M XUMHUYECKUX SIBICHHNA, WMEIOIINX
MECTO B MPHUPOJC, B MPAKTUUCCKON M MOBCEAHEBHOW YXKU3HU; Pa3BUTHE YMCHHN U
CIIOCO0O0B JIEATETLHOCTH, CBSI3aHHBIX C HAONIOIEHUEM B O0BICHEHUEM XUMHUIECKOTO
AKCIIEPUMEHTA, COOJTIOICHNEM TIPaBHII 0€3011aCHOTO OOpAICHHS C BEIIECTBAMH.

CopnepkarenpHasi XapaKTepUCTHKa LeNed M 3aJad M3y4YeHHsl MpeaMmeTa B
nporpaMMme Mo XMMHU YTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMHU
NPUOPUTETAMU B CUCTEME CpefiHero oomiero oopazoBanus. CerojHs B NpenogaBaHuu
XUMHHA B OOJIBLIEH CTENEeHU OTHAETCS MPEANOYTEHHE MPAKTUYECKOW KOMITOHEHTE
colepkaHusi  OOy4eHHs, OpPUEHTUPOBAHHOM HAa  TMOATOTOBKY  BBITyCKHUKA
OI0IIIe00pa30BaTENbHON OpraHW3allii, BIAJCIONIETO0 He HaOopoM 3HaHUM, a
(YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMM U YMEHMSIMH aKTUBHOTO
MOJIyYeHUsI 3HAHUW W TPUMEHEHUS HUX B pEaJbHOW KU3HU U1 pPEIICHUs
IPaKTUUECKUX 3a7ad. B  3Toil CBSI3M NpU HU3YYEHHH MpeaMera «XHUMHsD)
JOMUHHUPYIOIIEE 3HAUCHHUE MTPHOOPETAIOT TaKUe IIeNN U 331a49H, KaK:

amanranusi o0ydJaroumxcs K yCIOBUSM JWHAMHUYHO Pa3BUBAIOILIETOCS MHpA,
dbopMUpOBaHHE  MHTEJUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHni B KOHKPETHBIX *XKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BELIECTBAMHM M HMX
npuMeHeHueM; (GopMupoBaHUE y OOYYAIOMIMXCA KIIOYEBBIX HABBIKOB (KITIOUEBBIX
KOMIIETCHIIN), HWMEIONINX YHUBEPCAIbHOE 3HAYeHHWE [UIA Pa3IUYHBIX BHJIOB
NEeSATENbHOCTU: PELICHUs MNpoOJieM, MOWCKa, aHanu3a U 00pabOTKU HH(POpPMALINH,
HEOOXOUMBIX JIJIsl IPUOOPETEHHS OIBITAa JEATEIBHOCTH, KOTOpask 3aHUMaeT BaKHOE
MECTO B TO3HAHMM XHMHMH, a TaKkKe IS OLUEHKH C TO3ULUN 3KOJOTHYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMUYECKUX MPOLIECCOB Ha OPraHU3M
YeJl0BeKa U MPUPOJIHYIO Cpeay;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTyaJIbHBIX M TBOPYECKHX

CIIOCOOHOCTEN 00yYaroluXxcsi: CIOCOOHOCTH CaMOCTOATENbHO MPUOOpETaTh HOBBIE
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3HAHWUS MO0 XUMHUHU B COOTBETCTBHM C XKMU3HCHHBIMU MOTPEOHOCTSIMU, MCIIOJIH30BAThH
COBpEMEHHBbIC MH(DOPMAIMOHHBIC TEXHOJOTHH JJIi TIONCKAa M aHaiM3a Y4yeOHOU W
HAyYHO-TIOMYJISIPHOM HMH(POpMAIUA XUMHUYECKOTO conepkaHus; (HOpPMHUPOBAHHUE U
pa3BUTHE y OOyYalomIMXCs AacCOIMATUBHOTO W  JIOTHYECKOTO  MBIIIJICHHUS,
HaOJI0JaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI,
B YACTHOCTH, MpH IUIAHUPOBAHWH W MPOBEICHUU XHUMHYECKOTO 3SKCIICPUMEHTA,
BOCITUTAaHWE Y OOyYaromuxcs yOSKIEHHOCTH B TYMaHHCTHYECKOW HAINPaBICHHOCTH
XUMHH, €€ BaXXHOM pOJM B PEUICHUH TJI00aNbHBIX MPOOJIEeM palMOHAIBHOTO
MIPUPOIOTIOIL30BAHNS, TIOMOJHCHHUSI DJHEPIeTHUYECKUX PECypCcOB W COXpaHEHUS
MPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJAMMOCTU OEpEeKHOrO0 OTHOIICHUS K
MPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MNPUOOPETEHHS OIbITa HKCIOIb30BaAHUS
MOJTyYEeHHBIX 3HAHUU I PUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUSX, CBI3aHHBIX C
XUMHYECKAMU SBIICHUSMH.

Ipu usyuenuu yuebHozo npeomema «Xumusy Ha yenyONEHHOM YPOSHE MAKJICe,
KaK Ha YposHe OCHOBHO20 U CpedHe20 obuje2o obpazosanusi (Ha 6a3080M Ypoehe),
3a0auell NepeOCMENeHHOU 3HAYUMOCMU ABIAEMCA DOPMUPOBAHUE OCHO8 HAYKU
XUMUU KaKk obnacmu co8pemenHo20 eCmecmeo3HaAHUs, NPAKMUYeCKol 0esmeabHoCmu
Yyenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMypbl.

Pewenue omou 3a0auu na yenyonéuHom ypoeHe u3yueHus npeomema
npeononazaem peanu3ayuio maxKux yenetl, Kax:

dopmuposarue npedcmasieHull:

0 MamepuaibHoOM eOuHCcmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
ABNEHUU NPUPOObL, O Mecme XUMUU 8 CUCmeMe eCeCmBeHHbIX HaAYK U eé sedyujell
pou 8 obecneyeHuu yCmoudugo20 pazeumus 4eioeeuecmeda.; 8 peueHuu npooiem
IKOJIOCUHECKOLL, IHEeP2eMUUeCcKol U NUe8ou 6e30NaACHOCMUL, 8 PA3BUMUU MEeOUYUHDI,
CO30aHUU HOBBIX MAMePuanos, HOBbIX UCMOYHUKOS JHepeuu, 6 obecneyeHuu
PAYUOHATLHO20 NPUPOOONOIL308AHUS, 8 (OPMUPOBAHUU MUPOBO33PEHUs U 0buell

KyJlbmypbl 4€Jl06€KA, Ad mMAaKasice IKoj1ocudecKu 000CHOBAHHO20 OMHOULEHUSL K ceoemy
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300p06bI0 U NPUPOOHOU cpede; 0CB0eHUe CUCMEMbl 3HAHUU, JIedcauux 6 OCHOBe
XUMUYECKOU cocmagnsowen ecmecmeenHO-HAYYHOL KapmuHuwl mupa:
QyHOAMEHMANbHBIX ~ NOHAMUL, 3AKOHO8 U  Meopuil  XUMUU, COBPEMEHHbIX
npeoCcmasieHull 0 CMpoeHUulU 6ewjecmed HA PA3HLIX VPOBHIX — AMOMHOM, UOHHO-
MOIEKVIAPHOM, ~ HAOMONEKYIAPHOM, O MEPMOOUHAMUYECKUX U  KUHEmU4ecKux
3AKOHOMEPHOCMAX NPOMEKAHUSL XUMUUECKUX Peakyutl, 0 XUMUYeCKOM pPABHO8eCUl,
pacmeopax u OUCNEPCHBIX CUCmemMax, 06 0OWUX HAYYHLIX NPUHYUNAX XUMUYECKO20
npouzeoocmea,;  opmupoganue y  00yUAOWUXCS  OCO3HAHHO20 — NOHUMAHUSA
80CMPEOOBAHHOCMU CUCEMHBIX XUMUYECKUX 3HAHUU Ol OOBACHEHUs KIH0YesblX
uoetl u npoodem co8pemMeHHOl Xumuu, O0Jisi 00bACHEHUS U NPOSHO3UPOBAHUSL AGLEHUI,
UMEIOWUX — eCMeCMBEeHHO-HAYYHYIO NPUpPoOy, 2pAMOMHO20 peuleHus npooem,
CBA3AHHBIX C XUMUELL, NPOCHOZUPOBAHUSA, AHANU3A U OYEHKU C NOZUYULL IKOJOSUYECKOU
bezonacHocmu  nocieocmeuil.  Oblmosou U  NPOU3BOOCMBEEHHOU  OesimenabHOCmU
yenoeekda, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCNOIb308AHUEM U
nepepabomkou ewjecms, yeayonenue nNpeoCmasieHuli. o0 HAYYHLIX Memooax
NO3HAHUS, He0OXOOUMbIX Ol NPUOOpemenuss YMeHUll OPUESHMUPOBAMbCL 8 Mupe
gewecms U OOBACHEHU XUMUYECKUX SAGNeHUl, UMEowWux Mecmo 6 npupooe, 8
NPAKMUYECKOU 0esimeIbHOCMU U NOBCEOHEBHOU HCUSHU.

B nname peanuzayuu nepoouepeoHbiX GOCHUMAMENbHLIX U PA3BUSAIOUUX
QYHKYUll YenocmHou cucmemsvl cpedHe2o 00ue20 00pa308anus npu Uy4eHuu
npeomema «Xumusy Ha yeayONEéHHOM YPoGHe 0COOYI0 AKMYalbHOCMb NPUOOpemarom
maxue yenu u 3a0a4u, Kax:

socnumaHnue y0edcOEHHOCMU 6 NO3HABAEMOCMU ABLEHUL NPUPOObL, Y8ANCEHU K
npoyeccy meopuecmea 6 o01acmu meopemuieckux U NPuKIaoHblX UCCIe008aHUL 8
Xumuu, Gopmuposanue  MUpPo8O33peHUs,  COOMBEMCMBYIOUE0
COBPEMEHHOMY YPOBHIO PA3GUMUSL HAYKU, PA3BUMUE Momusayuu K 00y4enuio u
NO3HAHUIO, CHOCOOHOCMElN K CAMOKOHMPONO U CAMOBOCNUMAHUI HA OCHOGE
YCBOEHUsL 0bujeuenoseyeckux YeHHocmell, passumue NO3HABAMENbHLIX UHMEPeCcos,
UHMEIEKMY ANbHbIX U MBOPYECKUX CNOCOOHOCmeU 00yuanwuxcs, Gopmuposanue y
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HUX  CO3HAMeNbHO20 OMHOWIEHUA K  CAMOOOpPA308AHUI0 U  HENpepbl8HOM)
00pa308aHUI0 KaK yCi08uto YCneuHol npogeccuorHatbHou u obwecmeeHHoU

0esimenbHOCMU,  OMBEMCMBEHHO20 OMHOWEHU K C80eMy 300p0o6blo U
nompeoHoCmu 8 300p0BOM 00pasze JHCU3HU, GOopMUposanue YMeHUull U HABbIKOS

PA3YMHO20 NPUPOOONONL306AHUS, PA3GUMUE

9KONO2UYECKOU  KYIbmypbvl, npuobpemenue  oOnvlma  00OWECMEEHHO-NOIE3HOU

9KOJI02UHECKOU OesiMeNbHOCHIU.

Henn wu 3agauum  U3y4YeHHUS TMpeAMeTa «XUMUS» MOIYYWIA MOAPOOHYIO
METOANYECKYI0 UHTEPIPETALMUIO B paszene nporpammel «llmanupyemsie pe3ynbTaTel
OCBOEHUS MpeaMeTa», Onaroaaps yeMy o0ecreyeHO 4E€TKOE MPEICTABIECHUE O TOM,
KaKWe 3HAHWS U YMEHUs HMMEIOT NPSAMOE OTHOLICHHWE K pealu3alvu KOHKPETHOU

OciIn.

MECTO YYEBHOI'O IPEJIMETA «XUMUS» B YYHEBHOM IIJIAHE

B cucreme cpennero oOmero oOpa3oBaHusi «XuUMHUA», U3ydaemas Ha 0a30BOM
YpPOBHE, TpHU3HAHA O0Os3aTEeIBLHBIM YyYEeOHBIM MPEAMETOM, BXOISIIIMM B COCTaB
npeaMetHo  obmactu  «EctecTBeHHble  Hayku». OOmiee  4YWCIO  4acos,
PEKOMEHIOBAaHHBIX JIJISl M3yueHus: XxuMuu — 68 yacoB: B 10 kitacce — 34 gaca (1 gac B
Heneno), B 11 kinacce — 34 yaca (1 gac B Hezelnto).
VY4yeOublii npeaMeT «XUMHS» YIIIyOJIEHHOTO YPOBHS M3Y4YEHHUS BXOJHUT B COCTaB
npeaMeTHOW obnacTu «EcTecTBeHHBIE HayKw». ETo mM3ydeHue mpeaycMOTpEeHO B
KJ1accax €CTECTBEHHOHAYYHOTO npoduis, HaTpuMep XUMUYECKUX,
XUMUKOOMOJIOTUYECKUX M MEIUIMHCKUX. B 93THUX Kiaccax wH3ydyeHHe JIaHHOTO
npenMeTra MpeayCMOTPEeHO B 00bEéMe yueOHOW Harpy3kd HE MEeHee 3 4 B HeJelio.
OO6miee 4uCIO Y4acoB, PEKOMEHJOBAHHBIX I WM3YUYEHHUS XUMHUHU Ha YTIIyOJIEHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 ygaca (3 gaca B Hegemo), B 11 kiacce — 102

yaca (3 yaca B HEZIeJN0).
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[Tpu ¢popmupoBanuu 00pa30BaTENbHON OpraHu3alyeil MyJIbTHIPOPUIBHOTO
yueOnoro twrana mis 10 m 11 kjaccoB ycTaHaBiaMBaeTcs ydeOHasi Harpys3ka Io
npenMety «Xumus» st 6a3o0Boro ypoBHs B o0beme 1 yac B Henemto (34 4 B rox), a
g yriayOn€HHOTO ypOBHS ClENyOIIMM o0pa3oM: | 4Yac B HEJEN0 3a CUer
oOsi3arenpHOM 4yactu OOIl COO wm 2 wyaca 3a cuer yvactu OOIl COO Ha
JONIOJIHUTENbHBIE Y4YeOHblE mpeAaMeThl. Takum o0pa3oM, A oOydaromuxcs,
BbIOpaBIINX YTAyOJIEHHOE W3yYEeHHE XUMHH, ydeOHash Harpy3ka yCTaHaBJIUBAETCA
takke 3 uvaca B Henmento (102 4 B rom), 3TO MpaBOMEPHO, €CIU MaKCHMajbHas
y4ueOHasi Harpy3ka He MPEBBIIIAET MAKCUMAJIBHO JONMYCTUMYIO YYEOHYIO Harpy3Ky B
HEJIEIIO.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XHUMMUSA»

®I'OC ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOEHHUS O0YYarOIIUMHUCS
MporpaMM cpeHero ooOmero oOpa3oBaHUsl (JUYHOCTHBIM, METalmpeAMETHBIM W
npenaMeTHeiM). [lomydeHne xumuueckoro ooOpazoBaHusi 0a3upyercss Ha OCHOBHBIX
JAUIaKTUYECKUX MpUHIUNaX o0ydyeHus (HayyHOCTH, CHCTEMHOCTH, CUCTEMaTUYHOCTH,
JOCTYIHOCTH, CBSI3M TEOPUU C TMPAKTUKOH, HAIVIATHOCTA W JIp.), HA NPUMEHEHUU
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTMH C y4ETOM MEXAHU3MOB JOCTUKEHUS
BCEX IJIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTrPAMMBI.
HayuHo-MeToaMuecKoil OCHOBOW il pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHUSI MpPOTpaMM CpeAHEero oOlero o0pa3oBaHUsA SBJSETCS  CUCTEMHO-

I[GﬂTGJ'II)HOCTHI:Iﬁ moaxod.

JIMYHOCTHBIE PE3YJIBTATBI

B coorBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM  IIOAXOAOM B  CTPYKTYPC
JJUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCETA «XuMHUs» Ha YPOBHE CPCOAHETO

o0111ero 00pa3oBaHus BbIJIEIEHBI CICAYIOIINE COCTABISIONIHE:
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OCO3HaHWE OOYYAIOIIMMHUCS POCCHMCKOW  TPaXTAHCKONM  HMACHTHYHOCTH —
FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHHUIO;

HaJIn4ue€ MOTHUBAIIUH K 06y‘-IeHI/IIO;

LICJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTU HA OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHULIMI 0a30BOM HAYKN XUMUMU;
TOTOBHOCTh M  CHOCOOHOCTh  OOYYarOIIMXCS pPYKOBOJACTBOBAaTbCS B  CBOEHU

NEATEIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMA YCTAHOBKAaMH, NPUCYIUMMH LEJIOCTHOU

CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJINYUE MPABOCO3HAHUS HKOJIOTMUECKON KYJIbTYphl U COCOOHOCTH CTaBUTh LENU U

CTPOUTBH KU3HEHHBIE ILIAHBI.

JIN4HOCTHBIE PE3YIIbTAThl OCBOCHUS MPEIMETa «XUMHUS» JOCTUTAKOTCA B €AUHCTBE
y4eOHOM M BOCHUTATENIbHOM JieaTeqbHOCTH OpraHu3aldd B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COUMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHA U
UJeanaMu pOCCUHCKOrO IpakIaHCKOro OOLIECTBA, MPUHATHIMHU B 00IIECTBE HOPMaMU
M TpaBWIaMH MOBEACHUS, CIOCOOCTBYIOIIMMH  IPOLIECCAM  CaMOIIO3HAHWUS,
CaMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUSI IMYHOCTH O0YYaIOLTUXCS.

JIngyHOCTHBIE ~ pE3ynbTaThl  OCBOEHMS  IpeaMera  «XUMHUSD»  OTPaXKaroT
c(OPMUPOBAHHOCTh OMbITa TO3HABATEIBHOW M TMPAKTUYECKON NIE€ATEIbHOCTH
oOyyJaroumxcsi Mo peanu3aluy MPUHATHIX B OOIIECTBE LEHHOCTEW, B TOM YHUCIE B

qacCTH.

1. I'paskpaHcKoro BoCUTAHMSA:

OCO3HaHUS OOYYalOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U OO0S3aHHOCTEW,
YBAKEHHS K 3aKOHY U ITPABOIOPSAAKY;
MPEACTABIICHNUS O COLMAJIBHBIX HOPMAX U MPABUIIAX MEXIUYHOCTHBIX OTHOLIEHUN B

KOJIJICKTUBE;
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FOTOBHOCTU K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIBHOCTU IIPpHU CO3AdHUU y‘Ie6HBIX
IMPOCKTOB, PCHICHUU y‘IC6HBIX K IO3HABATCJIBbHBIX 3ada4d, BbIIIOJHCHUNU
XUMHUUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH NOHHMATh U IIPUHUMATb MOTHUBbBLI, HAMCPCHUSA, JIOTHKY W apryMCHThBI

APYTIuX IIPpHU aHAJIU3C PA3JINYHBIX BUIOB yqe6Hoﬁ ACATCIIBHOCTH,

2. HanI/IOTl/I‘IeCKOFO BOCIIMTAaHUA:

IIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACJECAUI0 OTEYECTBEHHOM
XUMUH;

YBOXKEHMS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO TPUMEHECHUS
XUMHH, OCO3HAHMS TOrO, UYTO AOCTHXKEHUS HAyKH €CThb PE3yJbTaT JJIUTEIIbHBIX
HAOJIIOICHUM, KPOTOTIMBBIX KCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO TpyJa
YUYEHBIX U MPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYCHUH U TOCJCAYIOIIEM aHalu3e

MH(pOpMaUKU 0 NMEePEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3. I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUS: HDABCTBCHHOI'O CO3HAHM,

OTHYCCKOI'O ITIOBCACHUA,

CITOCOOHOCTH OLCHHMBATb CUTyalluH, CBA3AHHBIC C XUMHUUYCCKHNMU ABJICHUAMH, U
IIPpUHUMAaTb OCO3HAHHBIC PCIICHUA, OPHUCHTUPYIACH Ha MOPAJIbHO-HPABCTBCHHBLIC
HOPMBI 1 ICHHOCTH,

T'OTOBHOCTH OLICHHUBATH CBOE MMOBCACHHUC U IIOCTYIIKHM CBOUX TOBapI/IH_Ieﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHBLIX U IIPABOBBIX HOPM M OCO-3HAHUC HOCJ'IGI[CTBHfI 9THUX ITIOCTYIIKOB;

4, DopMHUPOBAHUA KYJIbTYPbI 310POBb:
MOHMMAaHHUA IEHHOCTEN 3J0pOBOTO U OE30MacCHOT0 00pa3a KU3HU; HE0OOXOIUMOCTH

OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DHU3UYECKOMY W TICUXHUYECKOMY
3JI0POBBIO;
cOOJTI0/IEHUS TTPaBWIT OE30MaCHOTO OOpAaIeHUs C BEIECTBAMH B OBITY, ITOBCETHEBHON

JKHN3HHU U B TPYI[OBOﬁ ACATCIBbHOCTH,
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MMOHUMaHUSl LIEHHOCTU MPAaBWJ HWHJMBHIYAJIbHOTO M KOJUIEKTUBHOI'O O€30I1aCHOI0
IIOBEJICHUS] B CUTYyalUsAX, YIPOKAIOLIMX 3I0POBBIO M JKU3HU JIIOAECH; OCO3HAHUSA
MOCJECTBUA W HENPUATHS BPEIHBIX NPHUBBIYEK (YHOTPEOJICHHUSI aJKOroJs,

HApPKOTHKOB, KypEeHHUs);

5. TpynoBoro BocnuTaHus:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4EOHO-HCCIIEOBATEIHCKON JEATEIBHOCTH,
OOIIIECTBEHHO TIOJIC3HOM, TBOPUYECKOU U APYTUX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE yYacTHe B PEIICHUM MPAKTUYECKUX 3a]ad COIMATbLHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YyYCHHIO TIPO(ECCHid pa3InIHOTO poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHH,

YBOKEHUS K TPyAy, JIOAIM Tpylda W pe3yabTataM TPYAOBOW IEATEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBHUAYaJbHOM TpaeKTOPUU OOpa30OBaHUS,

Oynymieir mpodeccun U peau3alid COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM

JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U TOTpeOHOCTEH

00111eCTBa;

6. DKOJOrH4eCKOro BOCIIUTAHUA:

AKOJOTUYECKH II€JeCO00pa3HOro OTHOLIEHHUA K MPUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HAa 3EMIIE;

NOHMMAHUA  IJIOOAJBHOTO  XapakTepa HKOJIOIMYECKHUX  MpoOJieM,  BIHSHUSA
DKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLMAIBHOW CpEIbI;
OCO3HaHUSI HEOOXOJUMOCTH HUCIOJB30BaHUSl JAOCTHM)KCHUH XUMHH ISl PELICHHS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOIOIIOIB30BAHU;

AKTUBHOTO HENPUATHUS JEHUCTBUU, INPUHOCAILUX BpEA OKPYXKAIOIIEH ITPUPOLHOU
cpene, yMEHHUsl MPOrHO3UPOBATH HEOIArONpHUsATHBIE SKOJOTUYECKUE MOCIEICTBUS

MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATH UX;
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HaJIM4Yusl Pa3BUTOrO 3KOJIOTHYECKOTO MBILUIEHUS, KOJIOTHYECKON KYyJbTYPBI, OIBITA
NEATEIBHOCTH YKOJIOTUYECKOM HAIIPaBIECHHOCTH, YMEHUS PYKOBOACTBOBATHCSA UMU
B II03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IMPAKTUKE, COCOOHOCTH U

YMCHUA aKTUBHO IIPOTHUBOCTOATH HACOJIOTHUHU XCMO(I)O6HI/I;

7. lleHHOCTH HAYYHOI'O IO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECCTBEHHOM MPAKTUKY;

MOHUMAaHUS CIeNU(PUKA XUMHUHU KaK HAyKH, OCO3HaHHUsS €€ poird B (OpPMHPOBAHUN
pPallMOHAJIBHOTO HAYYHOTO MBIIUICHHS, CO3AaHUHU IIEJIOCTHOTO IMPECTABICHUS 00
OKpY)KAaloIIEM MHPE KaK O €IUHCTBE MPUPOAbI M YEJIOBEKAa, B IO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH M pelieHWH IpoOJIeM COXpaHEHHUS MPUPOJTHOTO
paBHOBECHS,

yOeKAEHHOCTU B 0COOOM 3HAYMMOCTHA XUMUHM JIJII COBPEMEHHOM ITUBUIIM3AIUU: B €€
TYMaHUCTUYECKON HAMpPaBICHHOCTH M BaXHOW pOJM B CO3/JaHUM HOBOU 0asbl
MaTepUAIbHON KYJIbTYPbl, PELHICHUN TJI00aTBHBIX NPOOJIEM YCTOMYHUBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DHEPreTUYECKOW, IHIIEBOU U SKOJOTHYECKOU
0€30I1aCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICUCHUHN YCIOBUIM YCIICITHOTO TPYyAa U
AKOJIOTHYECKH KOMGMOPTHOM JKM3HU KaXKJAO0T0 YICHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: IMOHUMAHUSI CYIIHOCTH METOJIOB IO3HAHMUS,
HCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BATh MOJTy4aeMble
3HaHUA JJI aHajdu3a W OOBSCHEHWS SIBIICHUM OKpPYXKalIIEro Mupa u
IMPOUCXOJIAIINX B HEM M3MEHEHUI; YMEHUS JieJlaTh 0OOCHOBAHHBIC 3aKIFOUSHUS Ha

OCHOBC HaYYHBbIX (I)aKTOB N UMCHOIIHUXCA JAHHBIX C ICJbIO IMOJYUYCHUA

AOCTOBCPHBIX BLIBOAOB,

CITOCOOHOCTH CaMOCTOSTEIBHO HCHOJIL30BAaTh XWMUYECKHE 3HAHUS IJI PCIICHHA
Hp06J'IeM B pCaJIbHbIX JKU3HCHHBIX CUTYyallUAX,
HHTCPCCA K IIO3HAHUIO U HCCHC}IOB&TCJ’IBCKOﬁ ACATCIBHOCTH,
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TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHuUIO, K

AKTUBHOMY TIOJTYYCHHUIO HOBBIX 3HAHHI 110 XUMHUHU B COOTBETCTBUU C KU3HCHHBIMH
MOTPEOHOCTSIMU;
UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3iuyHbIX cdepax MmpodhecCHoHAIBHON

ACATCIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUSI yU€OHOTO IIpeaMeTa « X MU Ha YPOBHE
cpemHero o0mero oOpa3oBaHUS BKJIIOYAIOT: 3HAYMMbIC JUIsI  (OPMHUPOBAHUS
MHPOBO33PEHUS oOyyJarommxcs MEXIUCIUTIIMHAPHBIC (MeXTpeMETHBIC)
oOllleHay4YHbIE TOHATHS, OTPAXKAIOUIWME IIEJIOCTHOCTh HAYyYHOW KAapTUHBI MHUpA U
cne-1upuKy METOJO0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPIHsl, SBIEHUE, TMPOIECC, CUCTEMa, HAy4yHbId (HaKT, TPUHIINII,
TUI0TEe3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, HCCIIeIOBaHNE, HAOII0ICHUE, U3MEPEHHUE,
AKCIEPUMEHT H Jp.); YHHUBEpCaldbHble Yy4eOHBbIE JAcicTBUsS (TTO3HABATEILHBIE,
KOMMYHUKATUBHBIE, pEryJISITUBHBIC), obecrieunBaronIe dhopmupoBaHue
(YHKIIMOHATTLHONM TPaMOTHOCTH M COIMAJIbHOM KOMIIETCHIIMU OOyYaroluXcs;
CIIOCOOHOCTh  OOYYalOIIUXCS MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILTMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS W  YHUBEpCalbHble  y4yeOHBICE  JCHCTBUA B
MO3HABATEIBHOM U COLMAIBHOM MPAKTHKE.

MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YYCOHBIMU
MO3HAaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSIMU.

Oeénaoernue yrueepcajibHbimu yueﬁnbmu NO3HABAMEJIbHBIMU OCUCMBUAMU:

1. ba3zoBbIMH JJOrHYeCKUMH JeHCTBUSIMHA:

CaMOCTOSTENIbHO (OPMYIMPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;
ONpeNeNsaTh LeNu NeATeIbHOCTH, 33aJ1aBasi mapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,

COOTHOCHUTL PE3YJIbTAThI ACATCIbHOCTH C ITIOCTABJIICHHBIMU LCIISIMU;
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KCMOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJIEHHUS] — BBIACIATH
XapaKTEPHBIE MPU3HAKU MMOHSITUN U YCTAHABIMBATH UX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIHE MMOHSATHS JUTsI OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHMS W KPUTEPHUH IS KIaCCU(UKAIIMU BEIIECTB M XUMHYECKUX
peaKuuii;

YCTAHABIMBATh MPUUYMHHO-CJIEACTBEHHBIC CBS3U MEXKAY H3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJCHHUS (MHIYKTHBHBIC, JIETyKTUBHBIC, IO aHAJIOTHH),

BBISIBIIATh 3aKOHOMEPHOCTM UM IPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX,

(hOpMyTUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHAThL B TMPOLECCE IMO3HAHHUS HCIOJb3YEMbIE B XUMHHM CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJEIH, MPeoOpPa30OBbIBATH MOJEIbHBIE  MPEJACTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ) »DJIEeMEHTa, XuMH4eckas QopMyra, ypaBHEHHE
XUMHUYECKOM peaknmuu — TIpd  pelIeHHH Y4YeOHBIX II03HABaTEIbHBIX U
MPAKTUYECKUX 3a/1a4, MPUMEHSATh HA3BAaHHBIE MOJEJBHBIE MPEACTABICHUS IS
BBISIBICHUSI XAPAKTEPHBIX MPU3HAKOB HW3YYa€MbIX BEHIECTB WU XUMHUYECKHUX

peaKkuuit;

2. ba3oBpIMH HcCII€10BATEIbCKUMH J€HCTBUSIMU:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOIr'O MO3HAHMS BEUIECTB U XMMUYECKUX PEAKIIUU;
dbopMynupoBaTh 1EIM W 3aJaud KMCCJIEIOBAHUS, HWCIOJIL30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI i1 (OPMHUPOBAHMS THUIIOTE3bl [0 IIPOBEPKE IPABHIBHOCTH

BBICKA3bIBACMBIX Cy>I(I[€HHI>i;

BJIQJICTh HABBIKAMHU CAMOCTOSATEIFHOTO TUIAHWPOBAHUS W TPOBEICHUS yUYCHUUYECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOMIOJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIEHO MPOTHO3UPOBATh €ro pe3ynibTar, PopMyIHUpoBaTh 000OIICHUS U
BBIBOJIBI OTHOCHTEIIBHO JTOCTOBEPHOCTH PE3YJIbTaTOB HCCJICIOBAHHMS, COCTABISTH
000CHOBaHHBIN OTYET O IPOJIETAHHOM paboTe;
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npUOOpeTaTh OMBIT YYEHUYECKOW HCCIeI0BATENbCKOW U MPOEKTHOW JEesTeNIbHOCTH,
MPOSBIISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IOUCKY METOJIOB

PCUICHUS ITPAKTUICCKUX 3aaa4, HPUMCHCHHUIO PA3JIMYHBIX MCTOZOB ITO3HAHUS,

3. Paboroii ¢ uHdopManmen: OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX

uH(pOopMaln (HayYHO-TIOMYJISIpHAs JINTEPATypa XUMHUECKOTO COJIEpKaHus,

CIpaBOYHbIE TTOCOOUs, pecypchl IHTepHETa), aHAIU3UPOBATh HHPOPMALIUIO

pa3IMYHBIX BUIOB U (POPM IIPEICTABICHMS], KPUTUYECKH OLICHUBATh €€

JIOCTOBEPHOCTH U HENPOTUBOPEUNBOCTB;

(hopMyIUpOBaTh 3a1IPOCHl U MPUMEHSTh PAa3JIMYHbIE METO/IbI IPU MTOUCKE U 0TOOpE
uH(popManuu, HEOOXOIMMOM AJIA BBINOJIHEHUS Y4YEOHBIX 3a/1ad OINpPEAETIEHHOIO
THUIIA;

npuoOpeTaTh ONBIT UCIOJIb30BAaHUSI  MH(DOPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMY IpesicTaBiIeHUs UH(popMauu
(cxembl, rpaduku, auarpaMMmbl, TaOJUIBl, PUCYHKH U T. II.); HCIHOJb30BaTh

HAayYHBIA S3BIK B KA4e€CTBE CpPEJCTBA MpU pabOTe ¢ XMMUYECKOW HHQPOpMAaIUEH:

MPUMEHATh MEXIpeAMETHbIE ((PU3NYECKHEe U MAaTEeMATUYECKHE) 3HAKU U CHUMBOJIBI,

dhopmyibl, a00peBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISITHOCTH.

Oeénaoenue yrueepcajibHbIMuU KOMMYHUKAMUBHbBIMU odelicmeuamu;

3a/1aBaTh BOINPOCHI MO CYLIECTBY OOCYKJaeMOH TeMbl B XOJle¢ AWaiora W/Wiu
IUCKYCCUM,  BBICKAa3bIBaTh  HJEH, (POPMyIMpOBaTH CBOM  IPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJIOKEHHON 3a1auH;

BBICTYIaTh ~C IPE3CHTALMEN  pe3yJbTaTOB IMO3HABATEIbHOM  JIE€ATEIBbHOCTH,
MOJIyYEHHBIX CAMOCTOSATENILHO I COBMECTHO CO CBEPCTHUKAMMU MPH BBITTOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB

U3y4aeMbIX BEILIECTB, peaju3alud y4eOHOro mpoekTa U (GOpMyIUpPOBATH BHIBOJIbI

25



M0 pe3yibTaTaM MPOBEAEHHBIX HCCICIOBAHWN MYTEM COTJIACOBAHUS TIO3UIUN B

X0J1e 00Cy IeHHS 1 OOMEHAa MHECHUSMH.

Osnadenue yHueepcanbHvIMu pPeyaiamueHbIMU OClCMEUAMU: CAMOCTOATEIHHO
IUTAHUPOBATh M OCYIIECTBIISITh CBOIO MO3HABATENBHYIO JEATEIHHOCTD, ONpEAesisa e
Ned W 3aJadd, KOHTPOJHMPOBATh M TIO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeqiaracMbplii  aJITOPUTM  JIEHCTBUH  MpPU  BBINOJHCHWHW  Y4YEOHBIX U
UCCIIeIOBATEILCKUX 3aJ1au, BEIOMpaTh Haubosee F3(hPEeKTUBHBIN CITOCOO MX pelIeHUs
C y4€TOM TIOJTyYEHHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaAKITUSIX;
OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JEATETbHOCTH Ha OCHOBE caMoOaHalu3a U

CaMOOIICHKU.

NPEAMETHBIE PE3YJIbTATDHI

[IpeameTHbIE PE3yNbTAThl OCBOCHUS MPOTpaMMBbl CPEAHETO OOIIero oOpa3oBaHUs
M0 XMMHUU Ha 0Aa30BOM YPOBHE OPHMEHTHUPOBAHBI Ha 0OECIIEUCHUE MTPEUMYIIIECTBEHHO
0011e00pa3oBaTebHON U OOHICKYJIBTYPHOM TOJATOTOBKM oOywaromuxcsi. OHu
BKJIIOUAIOT: crnenuduueckue sl ydeOHOTO mpeameTa «XUMHUs» HaydHble 3HAHMS,
YMEHHSI U CIOCOOBI JAEHUCTBUI MO OCBOCHHUIO, MHTEPIIPETAUU W TPEOOPa30BaAHUIO
3HAHMM, BUJBI IEITETBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSI U MPUMEHEHUIO 3HAHUN
B Pa3NIUYHBIX YUEOHBIX U PEANTbHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C XUMHEH.

B mnporpaMme mo XuUMHM MNPEIMETHBIE PE3yIbTAaThl IMPEACTABJIEHBI MO TOJAM

U3yYeHUS KaK Ha 0a30BOM, TaK U Ha yei1yO/1éHHOM YPOBHSIX (BBIACICHO KYPCUBOM).

B 10 ki1acce npeaMeTHbIe pe3yabTaThl 0CBOCHHUS Kypca «Opranuyeckass XuMHs»
OTPAXKAIOT:

1) cghopmuposannocme  npedcmasenenuii: 0 XAMUYECKOW  COCTaBIISIOIICH
CCTECCTBEHHOHAYYHON KAapTUHBI MHUpPA, POJM XWMHH B TIO3HAHWUW SIBICHHM
npupoAsl, B (OPMUPOBAHMM MBINUICHUS ¥ KYJBTYPbl JIMYHOCTH, €&

(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIWMOMW IS PEIICHHs] MPAKTHYECKUX
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2)

3)

4)

5)

3a/lad U DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

enaoemnue CUCTEMOM XUMHUYECKUX 3HAHUH, KoTopast BKJIIOYAET:
OCHOBOTIOJIATAIONINE TMOHATUS (XUMHYECKUM BJIEMEHT, aToM, JJIEKTPOHHAs
o00JIOYKa  aroma, MOJEKyJa, BAJIEHTHOCTb,  JJIEKTPOOTPULIATEIHLHOCTD,
XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyra (pa3BEpHyTasi U COKpaIIEHHAs), MOJIb,
MOJISIpHas Macca, MOJSPHBIA OO0BEM, YTIEPOIHBIN CKeleT, (PyHKIHOHAIbHAS
rpynna, pajaudkan, HW30MEpHUsl, H30MEpbl, TOMOJOTUYECKUU P, TOMOJOIH,
YTJIEBOJOPO/IbI, KUCIOPOI- U a30TCOJIEPKAILINE COCTMHEHNS, MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COCIWHEHMS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus: opranndeckux BemiecTB A. M. byTiepoBa, 3akoH coxpaHeHUs
Macchl  BEIIECTB);  3aKOHOMEPHOCTH,  CHUMBOJHMYECKHH  SI3BIK  XHMHH,
MHPOBO33PEHYECKUE 3HAHMS, JISKAIIME B OCHOBE MOHUMAHMS NPUYUHHOCTH M
CUCTEMHOCTH XMUMHWYECKHUX SIBJICHUMU, (PAKTOIOTHUYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HCIIOIb30BAaHUU BaKHEUIIIMX OPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YEJIOBEKa,;

cghopmuposanHocmes  yMeHull  BblA6IAMb  XapaKTEpHbIE TPU3HAKU TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCNOIb3068AMb COOTBETCTBYIOIIUE MOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;
copMUpo8aHHOCMb YMeHUll UCNOIb306aMb XUMUYECKYI0 CHMBOJIUKY TS
COCTaBJICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYECKUX BEIIECTB MW YpPaBHCHUN XHUMHYECKHUX PEAKIIUA;
U320mMagIU6ams MOJIETU MOJIEKYJl OPraHMYECKUX BEIIECTB IS WILTIOCTPALMU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

chopmMupo8anHoCcms  YyMeHUll YCMaHaeIueams TPUHAJIEKHOCTh HW3YyUYEHHBIX
OpPraHUYECKUX BEHIECTB MO HX COCTaBy M CTPOEHUIO K OMNpEeAeIEHHOMY
KJIacCy/Tpynme COeNWHEeHUN (yTIeBOJAOPOMbI, KUCIOPOA- M a30TCOJICPKAIINe

COCAMHCHUA, BBICOKOMOJICKYJIAPHBIC COGI[I/IHCHI/IH); daséamb WM Ha3BaHHA IIO
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6)

7)

8)

cucremarnyeckoir HomeHnknatype (IUPAC), a Taxxe NMpUBOIUTH TPUBHAJIBHBIC
HA3BaHUS OTIECIBHBIX OPTaHUYECKHX BEIIECTB (ITUJICH, MPOIMJICH, alleTHUJIEH,
ATWJICHTJINKOb, TIHUICPUH, (HEeHO, PopMambIeTHl, aleTanbIeTH ], MypaBbHHAS
KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTa, CTEapHHOBas KHUCIIOTA,
III0K03a, GPYKTO3a, Kpaxmall, eJIII0103a, TIIUIHH);

chopmuposanHocms  yMeHUs  onpeoeisimb  BUABI XUMHUUYECKOM CBS3U B
OpTraHUYECKUX COCAMHEHUSX (OJUHAPHBIE U KPATHBIC), KOBAJIEHMHAS U UOHHAS
C6513b, 0- U P-C653U, B0OOPOOHAS CBA3b);

chopMUpOBaAHHOCMb  YMEHU NOOMBePIHCOamb HA KOHKDEMHbIX NpUMepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEHUL
om Kpamuocmu u muna KO8aNeHmMHOU CeA3U (0- U T-C653U), 83AUMHO20 GIIUSAHUS
amomo8 U 2pynn amomos 8 MOJIeKy1ax,

chopmuposanHocms  YMeHUs  NpuUMeHsmb  TIOJOXKEHHUS TEOPUU  CTPOCHUS
opranuueckux BeiectB A. M. Bytneposa i 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
chopmuposanHOCms yMeHUl Xapakmepusoéams COCTaB, CTpoeHUe, (GU3NIeCKue 1
XUMHUUYECKHE CBOMCTBA THUIMYHBIX TMPEJACTABUTEICH pa3IMUHBIX  KJIACCOB
OpraHMYecKuX BemecTB (MeTaH, OJTaH, OJTWJIEH, TMPONWJIEH, aIlleTHIICH,
oyranuenl,3, metwnOyraauen-1,3, OEH30J, METAHOJ], ATAHOJ, ATUJICHIJIMKOJb,
TIIAIEepUH, (EHOJN, aleTambIeTHl, MypaBbUHAS U YKCYCHAas KHCJIOTHI, TJIIOKO3a,
KpaxMall,  IeJUTI0JI03a,  aMUHOYKCYCHasi  KHUCJOTa),  WLIHOCMPUpPOBams
TCHETUYECKYIO CBSI3b MKy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUECCKUX
peaKIuii ¢ UCIIOIb30BAaHUEM CTPYKTYPHBIX (POpMYT;

ChOPpMUPOBAHHOCMb YMEHUN XaAPAKMepu3o8ams cocmas, cmpoetnue, gusuveckue
U Xumuyeckue C80UCmea MUNUYHLIX Npeocmasumesell pPa3IudHblX KIACCO8
OP2aAHUYECKUX BeUjeC. ANIKAHO8, YUKIIOAIKAHO8, AJIKEeHO8, AIKAOUEeHO08, AIKUHOS8,
apomMamuyeckux yenee000p0008, CRUPMO8, Alb0e2udo8, KemoHO8, KapOOHOBbIX
KUCTIOM, NPOCMBIX U CILONCHBIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUN U AMUHOS,
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9)

amMuHoxkuciom,  0Oeikos,  yeneeo0os  (MOHO-, Ou- U  HOJIUCAXAPUOOB),
ULIIOCMPUPOBAMNb  2eHEMUYECKYI0  C8A3b  Medc0y  HUMU  YPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUYECKUX DeaKyutl ¢ UCHOIb308AHUEM CMPYKMYPHBIX
Gdopmyn,

chopmMuUpo8anHoOCmy YMeHUs Xapaxkmepu3o6ams WCTOYHUKH YTIEBOIOPOJIHOTO
CeIpbs (He(Th, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEPEPadOTKH W

PaKTUYECKOE MPUMEHEHUE NPOAYKTOB IEpepadbOTKH;

10) cpopmuposannocms ~ ymenuti  npo6oOumd  BBIUUCICHUS 10 XHUMHUYCCKHM

YPaBHCHUAM (MaCCBI, O6T)éMa, KOJIMYCCTBA HUCXOJHOI'O BCHICCTBA HMJIM IMPOAYKTA
pPC€aKouu I10 H3BCCTHBIM MACCC, O6’béMy, KOJIMYCCTBY OAHOI'O M3 HNCXOJHBIX

BCIICCTB UJIN ITPOJYKTOB peaKHHI/I);

11)cpopmuposannocme ymenuil 61adems CUCTEMOW 3HaHUN 00 OCHOBHBIX METOJaX

HAy4YHOTO TIO3HAHMS, HCMOJB3YEMbIX B XUMHUHM TMPU HU3YUYEHHUH BEIICCTB U
XUMHYECKHUX SIBIICHUI (mabmroeHue, M3MEpPEHHUE, JKCIIEPUMEHT,
MOJICTTUPOBAHUE), UCHONb308aMb CUCTEMHbIC XUMUUECKUE 3HAHUS JIJISl IPUHATHS
pellIeHU B KOHKPETHBIX JKM3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

chopmuposanHocms  81A0EHUsL CUCEMOU 3HAHULL O eCMmecmBeHHOHA)YHbIX
Memooax No3HaHUs — HAOII00EHUU, UBMEPEHUL, MOOCIUPOBAHUU, IKCNepUMeHme

(pea]leOJl/l u ./I/lblC]leHHOM) u ymMernusx npumeHiAnv OSmu 3HAHUA,

CgbOPMMPOGCZHHOCWlb YMEHUA NPUMEHANb OCHOBHblE onepayuu MbLCIUMENIbHOU
oessmeslbHOCmuU — AHAIU3 U CuHmes, CcpdeHeHue, O606W€HM€, cucmemamuzayuio,

6bls6NleHUE npu'{MHHO'Cfle()CWIGQHHbZX ceszell — 0 UsyueHus cBolCma eeulecmes u

XUMUYECKUxX peakuud;

12)chopmuposannocmes ymenuii cobrooames npasuia TONH30BAHUS XHMHYECKOM

MOCY/IOW W J1TabOpaTOpHBIM O0OpPYJOBaHHEM, a TakXKe MpaBuja OOpalleHus C
BEII[ECTBAMHA B COOTBETCTBUM C WHCTPYKIIUSMHU TIO BBIMIOJHEHUIO JIAOOPATOPHBIX

XUMHUYCCKHX OIIBITOB,
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13)cpopmuposannocmv  ymenuti  niaHupogames W BbINOJHAMb  XUMHAYECKHN
OKCIIEPUMEHT (TIPEBpAIEHUsS OpPTraHWYECKUX BEIIECTB TPH HArpeBaHUH,
MOJIydCHUE OTWUJICHA W M3YYCHHE €ero CBOWCTB, Ka4yeCTBEHHBIC pEaKIIUH
OpraHMYeCKUX BEIECTB, JEHATypalus OEJIKOB MpU HArpeBaHUM, I[BETHHIC
peakiuu OENIKOB) B COOTBETCTBUHM C MpaBUJIAMU TEXHUKHU O€30MACHOCTU MpHU
oOpallleHuH ¢ BEIIECTBAaMH M JIaOOpPaTOPHBIM OOOPYJIOBAHUEM, HNPeOCMAB/smMb
pe3ynbTaThl XUMHUYECKOTO OKCIIepuMeHTa B (opme 3amucu  ypaBHEHUI
COOTBETCTBYIOIINX PEAKUUN U popmyauposams BHIBOABI HA OCHOBE 3TUX
pe3yNIbTaTOB;
chOpMUPOBAHHOCMb YMEHUL. CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYECKUUl IKCnepumMenm (nojyyeHue U U3YYeHUe CBOUCME OpeaHUYecKUx
geujecms, KayeCmeeHHble peakyuu y21e6000p0008 pA3IUYHBIX KIACCO8 U
KUCTIOPOOCOOEPIAHCAUWUX OPSAHUUECKUX Geuyecms, peuleHue 3KCNepUMeHmAalbHblX
3a0auy nNO PAcnO3HABAHUIO OP2AHUYECKUX Beujecms) ¢ coOo0eHuemM npasu
bezonacnoeo obpaweHuss ¢ eewecmeamu U J1adbopamopHviM 000pPY00BaAHUEM,
Gdopmynuposamos yenv UCCIe008AHUS, NPEOCMABISIMb 8 PA3IUYHOU opme
pe3yibmamvl IKCNePUMeHma, anaIu3uposams U OYeHUsams ux 00CmMoBepPHOCMb,

14)cpopmuposannocms — ymenutl  Kpumuwecku — AHAIUIUPOBAMb  XUMHUYECKYIO
UH(OpMaIIHIO, TIOJTy9YaeMyto 13 pa3Hbix uctounuko (CMU, UnTepHeT 1 Ap.);
CcOpMUPOBAHHOCMb — YMEHUU:  OCYWEeCmENAms  YeleHanpasieHHblll  NOUCK
XUMUYECKOU UHGOpMAYUU 8 pa3IUYHbIX UCTMOYHUKAX (HAYYHAS U YYeOHO-HAYYHAS
numepamypa, CMH, Humepnem u Op.), Kpumuuecku aHaIU3UpoO8ams
Xumuueckyro  uHgopmayuro, nepepabameigamv €€ U  UCHOTb308AMbL 8
COOMBEeMCmMeEUU ¢ NOCMABIIEHHOU YUeOHOU 3a0ayell

15) cpopmuposannocmo VMeHUll cobooamo npasuia AKOJIOTUYECKHU
11e71ecO00pa3HOTO TMOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B IEJSAX
COXPaHEHHUsI CBOETO 3JI0POBbS YU OKPYKAKOIIEH MPUPOIHOM CPEIbl; 0CO3HABAMD

OITIaCHOCTB BOBI[GIZCTBHH Ha JXHMBBIC OPIraHHU3MbI OHpeI[GJ'IéHHBIX OpPraHU4CCKUX

30



BEIECTB, ITOHMMAas cMbicn mnoka3arens IIJAIK (mpenenbHON  AOMyCTUMOM
KOHIIEHTpALlUU), HOACHAMbL HAa TpUMEpax CHOCOObI  YMEHBIICHHUS U
PEIOTBPAICHHS UX BPEIHOTO BO3/ACHCTBUS HAa OPTaHU3M UEJIOBEKa,
AHaIU3UPOBAMb Yeneco0OpAsHOCMb NPUMEHEHUsl  OP2AHUYECKUX  8eujecms 8
NPOMBIULIEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHUS COOMHOULEHUS] DUCK-NOJIb3A

16)anst  oOydarommxcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHUE
OPUMEHATH 3HaHHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX MO3HAHUS BELIECTB H
XUMHUYECKUX SIBJICHUM;

17) s cnenbiX ¥ CIa0OBUASINNX OOYYAIOIIMXCS: YMEHHE HCIOJb30BaTh PEIbe(HO

TOYEUHYI0 cucTeMy o0o3HaueHut JI. bpaiins s 3anucu xumudeckux Gpopmyi.

B 11 knacce npeaMeTHbie pe3yabTaThl 0CBOeHHS Kypca «O0mas u

HEOPraHu4YecKasi XuMHsD OTPAKAIOT:

1) cpopmuposannocms  npeocmaénenuii: 0 ~ XAMHYECKOH  COCTaBIAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMUU B TO3HAHUM SBJICHUM
npupoasl, B (HOPMUPOBAHUHM MBIIUICHUS ¥ KYJbTYpbl JHUYHOCTH, €&
(GYHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIWMOW MJIS PEIICHHUS TPAKTHICCKUX
3aJa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CPEJIE;

2) enadenue CUCTEMOI XUMHUYECKUX 3HAHWH, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIONINE TIOHSTHS (XMMUYECKUW DIJIEMEHT, aToM, H30Tom, S-, P-,
daieKTpoHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, JICKTPOOTPHUIIATSIIBHOCTD, CTEIICHb OKUCJICHUS, XUMHUYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, METa/UIMUeCKas, BOJOPOJHAs), KpUCTAIIUYECKAs
pemeéTKa, TUITBI XUMUYECKUX PEaKIMi, PacTBOpP, SJICKTPOJIUTHI, HEAICKTPOIUTHI,
AIEKTPOJIUTUIECKAS JUCCOIMAIINS, OKHCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEaKIui, XUMUYECKOE pPABHOBECHE; TEOPUU M 3aKOHBI (TEOpHs

AJIEKTPOJUTUYECKONU JUCCOLMannK, nepuoandyeckuii 3akon [[. M. Menneineesa,
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3)

4)

5)

3aKOH COXPAaHEHUS MAaCChl BEIIECTB, 3aKOH COXPAHCHHS W MPEBPAIICHUS SHEPTHH
pU XUMHYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHUMBOJWYECKHUMA SI3bIK XUMUH,
MHPOBO33PEHUYCCKHEC 3HAHMS, JICKAIINE B OCHOBE MOHMMAHHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (PAKTOJOTUYECKUE CBEICHUS O CBOWCTBAX,
cocTaBe, IMOJy4eHHMH W  O€30MacHOM  WCMOJB30BAaHUHM  BaKHEUIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U IPAKTHUYECKOM EATETHPHOCTH YEJIOBEKa,;
CO8peMeHHble  NPeOCmAGieHus O CMpPOeHUuu ewecmed Ha — aAmOMHOM,
UOHHOMONEKYIAPHOM U HAOMOJEKYJSPHOM — YPOBHAX,  NPEOCMABIEeHUs. O
MEXAHUBMAX XUMUYEeCKUX pearyutl, MmepMOOUHAMUYECKUX U KUHeMmU4ecKux
3AKOHOMEPHOCMAX UX NPOMEKAHUsL, O XUMUYECKOM PABHOBeCUU, PaACmMEopax u
OUCNEpPCHbIX cucmemax, Gakmonosuieckue c8edeHuss 0 C80UCMBax, cocmase,
noayueHuu u 6€30NacHOM UCHONb308AHUU BANCHEUWUX HEOPLAHUUECKUX 8eUjecmE
8 OLIMY U NPAKMUYECKOU O0esIMeNbHOCU 4el08eKd, 0OWUX HAYYHbIX NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA;

chopmuposanHocmy  yMeHull blA6iAMmb XapaKTepHbIe TPU3HAKK TIOHATHUH,
YCMAHABIUBAMb NX B3aUMOCBSI3b, UCNOIb306aMb COOTBETCTBYIOLIUE MOHATHUS TIPU
ONKMCAHUH HEOPTAHUUECKUX BEIIECTB U UX MPEBPAILCHU;

copMUpo8aHHOCMb YMeHUll UCNOIb306aMb XUMUYECKYI0 CHMBOJIUKY TS
coctaBieHuss (HOpMyJT BEHIECTB U YPAaBHEHHM XUMHYECKUX  PEaKIIUiA;
cuctematudeckyto Homenkiatypy (IUPAC) wu TpuBmaibHble Ha3BaHMS
OTJICTLHBIX HEOPTaHMYECKUX BEIIEeCTB (YrapHBIA Ta3, YIJIEKHCIbIN ra3, aMMHUaK,
raméHasi i3BeCTh, HEral¢Hasi H3BeCTh, MUTHEBAS COJA, TUPHT U JP.);
chopmupo8anHoCms yMeHull onpeoeisams BAICHTHOCTb W CTENEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHUSIX PA3JIMYHOTO COCTaBa; BUJ XUMUYECKOUN
CBsI3M (KOBAJICHTHAs, MIOHHAsI, METAJUIMYECKasi, BOJOPOIHAS) B COCTUHCHUSIX; THI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIECTBa (aTOMHAsi, MOJICKYJIsIpHas,
WOHHAs, METAJUTMYECKas ); XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTaHUUICCKUX

COCIUHECHUM,
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6)

7)

8)

cpopmupo8anHocms yMeHuss 00BACHAMb 3A8UCUMOCHb CEOLICE Beujecms om
8UOA XUMUYECKOU C8A3U U MUNA KPUCMALIUYECKOU peulémru, OOMEeHHbl U
OOHOPHO-AKYENMOPHDBIU MEXAHUIMbL 00PA308AHUSL KOBAJIEHMHOU CEA3U;
chopmupo8anHocms yMeHUll YyCmanasiueams MPUHAIICHKHOCTh HEOPTaHUIECKIX
BEILECTB M0 UX COCTaBYy K ONpPEAeIEHHOMY KJIacCy/Tpynie coeAnHEeHUH (TIpOoCcThie
BEIIECTBA — METAJUIBI W HEMETaUlbl, OKCHJIbI, OCHOBAHUS, KHUCIOTHI,
aM(OTEpHbIC THIPOKCHUJIBI, COJIH);

copMUPOBAHHOCIb YMEHUIL: KIACCUDUYUPOBAMb. HeOp2aHUUeCKUue 8euecmaa no
UX cocmasy, XumuiecKkue peaxkyuu no paziudHvlM HPUSHAKAM (YUCTY U COCMAgy
peazupyrowux eewecms, meniogomy 3@gexmy peaxyuu, UsMeHeHuro cmeneueu
OKUCTIeHUSL INeMeHmo8, 00pamumMocmu, Y4acmur Kamauuzamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb OCHOBAHUSL U Kpumepuu Oad Kiaccupuxkayuu
U3y4aemvix euecme U XUMu4eckux peaxkyuil,

cghopmuposanHocms yMeHUl packpvléams CMBICI TIepuogudeckoro 3akona /. U.
MenzeneeBa u 1EMOHCTPUPOBATh €r0 CUCTEMATUZHPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (DyHKLUY;

CchOpMUPOBAHHOCMb YMEHUL XapaKmepu308ams dIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX IeMEHTOB 1—4 nepuonos [lepnoanueckoil CHCTEMBI XUMUYECKUX
anemeHToB JI. M. MenneneeBa, MCHOb3ys TMOHATHS «S-, P-, O-3J1€KTpOHHBIC
opOUTANINY», «IHEPTrETUUECKUE YPOBHIY; 00BACHAMb 3aKOHOMEPHOCTH N3MEHEHHUSI
CBOMCTB XMMHMUYECKHX JJIEMEHTOB M HMX COEIMHEHUW MO MEpHoJlaM U TpyIIaM
[lepnognueckoi cuctemMbl XUMUUECKUX dnemMeHToB [I. 1. Menneneesa;
«OCHOBHOE U B030VIHCOEHHOE IHepeemuyecKue COCMOAHUS AmomMay, OObACHAMb
3AKOHOMEPHOCMU UBMEHEHUsI CBOUCME XUMUYECKUX IJIEMEHMO8 U UX COeOUHEHUl
no nepuodam u epynnam Ilepuoouueckou cucmemst /| 1 Menoeneesa, eanenmuuie
B03MOJNCHOCIU AMOMO8 JJIeMEHMO8 HA OCHO8E CMPOEHU UX IJIeKMPOHHLIX

0bos0Yex
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9) cgopmuposannocmv  ymenuti  xapakmepuzogams  (onucevieamv)  oOIHUE
XUMUYECKAE CBOWCTBA HEOPTaHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB;
noomeepocoams CylIECTBOBAHNE T€HETUYECKOW CBA3U MEXy HEOPTAaHMYECKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;
chopmuposarnHocme VMeHUs PAcKpvieams CYUHOCMb.!
OKUCTIUMENbHOBOCCIMAHOBUMENbHBIX — PeaKyuti  NOCPeOCmeoM  COCMABIeHUs
9N1eKMPOHHO20 OANAHCA IMUX pPeakyuill, peaxkyui UOHHO 20 00OMeHa Nymém
cocmaenenus Uux MNOJAHLIX U COKPAWEHHBIX UOHHLIX YPABHEHUU, peaKyuti
euopoausa,  peakyuti  KOMHJIEKCO0Opa308aHus (Ha npumepe
2UOPOKCOKOMNIEKCO8 YUHKA U ATIOMUHUS),

10)cpopmuposannocmes  ymenus Kiaccupuyuposams XUMHYCCKHE PEAKIMHA 10
pa3IMYHBIM MpU3HAKaM (YUCITY UM COCTaBy PEarupyrollux BElIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCIICHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKIuu, y4acTHIO KaTaau3aTopa);

11)cpopmuposannocmov  ymenuii cocmaeisimes yPaBHEHHS PEAKIHNA PAa3IMIHBIX
THUIIOB; TTOJTHBIC ¥ COKPAIIEHHBIE YPAaBHEHUS PEaKIMi HOHHOTO 0OMEHa,

YUUTBIBas YCIOBHS, IIPH KOTOPBIX 3TH PEAKIIUU YT 10 KOHIIA;
12)cpopmuposannocms  ymenuii  npoooumv  PEaKIMH,  MOATBEPXKIAIOIIHE

KAUECTBEHHBI COCTAaB PA3JIMYHBIX HEOPTraHUYECKUX BEILIECTB; pPACNnO3HABAMb
OMBITHBIM MyTEM UOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

13) cqpopmuposannocmo YMeHul DpacKpvieams CYILIHOCTh
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX ~ pEAKUHMl  TMOCPEICTBOM  COCTABIICHHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

14) cchopmuposannocmo ymeHuii 00bsCHSIMb 3ABUCUMOCTh CKOPOCTH XHUMHUYECKOM
peaknuu OT pa3MYHBIX (HAKTOPOB; XapaKTep CMENIEHUS XHUMHYECKOTO

paBHOBECHS B 3aBUCUMOCTH OT BHelTHero Bo3aeiicTBus (npunnui Jle [larense);
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chopmupo8anHocms ~ yMeHUs  OOBACHAMbL — 3AKOHOMEPHOCMU — NPOMEKaHUs
XUMUYECKUX PeaKyuil ¢ Y4emom ux IHepeemuyeckux XapaKmepucmux, xapaxkmep
U3MEHeHUs. CKOPOCMU XUMUYECKOU peakyuu 8 3a8UCUMOCMU Om  pAa3IUYHbIX
Gaxmopos, a makdice Xapakmep CMeWeHUs XUMUYEeCKO20 pPABHO8ecUs Noo
euAHUeM 8HeWHUX 8o30eticmeuil (npunyun Jle [llamenve);
15)chopmuposannocme  ymenuii  xapaxkmepuzoéams ~ XUMHUYCCKHAE IPOLECCHI,
JIeKalIue B OCHOBE MPOMBIIINIEHHOTO TOMYyYEHUsI CEPHOUM KUCIIOTHI, aMMHaKa, a
Takke cHOpPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPHUHIUIAX U

OKOJOIN4€CKHUX HpO6J’ICM&X XUMHUYCCKOI'O ITPOU3BOACTBA,

copMUpPOBaAHHOCb YMEHUS XaAPAKMePU308amsb XUMUyecKue peakyuu, iexcaujue
8 O0CHOBe NPOMBIUAECHHO20 NOJYYEHUSI CEePHOU KUCIOMblL, amMmuaxa, oduue
Hayuuvle NPUHYUNBL XUMUYECKUX NPOU3BOOCMS, 1ellec00Opa3HoCmy NPUMEeHeHUs
HeOP2aHUYEeCKUX Beujecms 6 NPOMBIULIEHHOCU U 6 Oblmy ¢ MOYKU 3pPeHus
COOMHOULEHUsL PUCK-NOIb3A;

16) chopmuposannocms  ymenuil npoeooums BBIUUCICHUS C  HCIIOJb30BAaHHEM
MOHSTHUSL «MaccoBas JIOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIICHUN Ta30B
IPY XUMUYECKHAX PEAKITUSAX, MAaCChl BEIIECTBA WM 00BhEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB, TETUIOBOTO 3¢ (eKTa peakiu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAaCChI
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,
cpopmMupo8anHoCcmy yMeHUus npo8oOUmMb paciémul. ¢ UCNONb30BAHUEM NOHAMUU
«maccoeas 0011 Gewecmea 8 pacmeopey U «MONAPHAS KOHYEHMPAYUsLy,
Maccoel eewjecmea uiu 00vEMA 2asa NO U3BECHHOMY KOJIUYEC8Y 6eujecmad,
macce unu 00bEMY 00HO20 U3 YYACMBYIOWUX 8 PeaKyuu 6eujecms, menio8o2o
aghgpexma peaxyuu, 3HayeHUus 8000POOHOCO NOKA3AMEN PACMEOPOE KUCIOM U
wenoveu ¢ U3BECMHOU CMeENneHvio Ouccoyuayuu, maccel (06véma, KOaUdecmed
sewecmea) npooyKma peaxkyuu, eciu 0OHO U3 UCXOOHLIX Geujecms OaHO 8 BUOe

pacmeopa ¢ OnpedenéHHoOU MAacco8ol 00aell pAcCm8oOPEHHO20 8eulecmea Uil OaHoO
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8 uzbvimke (umeem npumecu); 00U BbIXO0A NPOOVKMA pearyuu;, 0O0bEMHBIX
OMHOWEHULL 24308,

17)cchopmuposannocmes ymenuii cobnrodames npasuia TONb30BAHUS XHMHYECKOM
MOCYJIOM W JTabopaTOPHBIM 00O0pYy/IOBaHHWEM, a Tak)Ke MpaBUiia OOpAIIECHUS C
BCII[ECTBAMHA B COOTBETCTBUM C WHCTPYKITUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMHYCCKHX OIBITOB;

18)cpopmuposannocms  ymenuti  naanuposamsv U - GLINOAHAMbL  XUMAYCCKHIA
IKCIIEPUMEHT (pa3ioXKeHHe MEepOKCHIa BOJAOPOAa B MPUCYTCTBUU KaTalln3aTopa,
ONpe/eNieHue Cpelbl PacTBOPOB BEIIECTB C IOMOIIBI0  YHUBEPCAIHHOTO
WHIMKATOpa, BIUSHUC Pa3IMUHBIX (PAaKTOPOB HA CKOPOCTh XMMHUECKON pEeaKIlny,
peaklMd MOHHOIO OOMEHA, KaueCTBEHHbIE pPEaKlMH Ha cyibdar-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS; PEIICHUE SKCTICPUMEHTAIBHBIX 3a7ad 110
TeMaMm «MeTtamiey u «Hemeramnel») B COOTBETCTBHH C TPAaBUIAMH TEXHHUKH
0e30MacHOCTH MpU 0OpaIIEHUU C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHHUEM,
npedcmasisimes  Pe3yiabTaThl XUMHUYECKOTO OKCIIEPUMEHTa B (¢GopMe 3aIlucH
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U ¢hopmyauposams BBIBOIABI HA OCHOBE
ITUX PE3YIbTATOB,;
copMUPOBAHHOCIb  YMEHUL: CAMOCMOSMENbHO NIAHUPO8AMb U NPOBOOUND
XUMUYeckull — 9KCnepumenm  (npogeoenue  peakyuii  UOHHO20  OOMeHa;
noomeepocoeHue  KauecmeenHo20  COCMABd  HeOpeaHudeckux  8eujecms;
onpeoeneHue cpeovl pacmeopos Geuwecms ¢ NOMOWbIO UHOUKANOPOS, U3YUeHUe
BIUAHUSL PASTUYHBIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuileHue
IKCNEPUMEHMANbHLIX  3a0ay  no memam  «Memannvly u «Hememannwi») c
cobmooeHuem npasuil He3onacHo2o oopawenus ¢ euecmsamu U 1abopamopHuim
obopyoosanuem, Gopmyruposams yeib UCCIe008AHUS, NPeOCMAGsIMb 8
pazuunou  gopme  pesyrbmamul 9KCnepumMeHma, AHAU3UPOBAL U

oyerusambs ux ()OCm06€pHOCI’I’Ib,'
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19)cpopmuposannocms  ymenutl  Kpumuwecku — AHATUIUPOBAMb  XKUMHUYECKYIO
uHpOpMaIInIO, TOTyYaeMyto U3 pa3Hbix uctounukoB (CMU, UntepueT u ap.);

20) chopmuposannocmo VyMeHuil cobardams npasuia 9KOJIOTUYECKU
[EJIECOO0Pa3HOTO TOBEACHUSI B OBITY W TPYJOBOM JESATEIBHOCTH B IENAX
COXpaHEHUS! CBOETO 3JI0POBbSl W OKpY KAlOIIEH MPUPOIHON Cpelbl; 0CO3HABATh
OMACHOCTh BO3JICUCTBUS Ha JKUBBIE OPTraHU3MBbl OIpPEACNEHHBIX BEIIECTB,
noHumasi cmbicn nokaszatens [IJIK (mpenenbHOM AOMYyCTUMON KOHIIGHTpALUH),
NOsACHAMb HA TIPUMEPAX CIIOCOOBI YMEHBIIICHUS W MPEIOTBPAIICHUAS WX BPETHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA,
chopmuposanHocmes yMeHui: coO00ams Npaguiad NOAb306AHUS XUMUYECKOU
nocyoou u 1abopamopHvim 000py0o8anuem, ooOpawjeHuss ¢ Geujecmeam 8
COOMEEemcmeuY ¢ UHCMPYKYUAMU NO GbINOJIHEHUIO 1AO0PAMOPHLIX XUMUYECKUX
ONbIMOB, IKOJIO2UHECKU UenecooOpasHo2o nogeoeHus: 6 Ovimy u mpyoosol
0esImenbHOCU 8 YeJISIX COXPAHEHUsI C80e20 300P08bsl, OKPYICaroujel npupooHoli
cpeovl U 00CMUdICeHUsl e€ YCmoudugo20 pa3eumusi, 0CO3HABAMb ONACHOCHb
MOKCUYECK020 OeliCmBUs HA JHCUBble OP2AHUBMbL ONPEOelEHHbIX HeOPSAHUYeCKUX
sewecms, nounumas cmoicn nokazamens IIJJK (npedenvnou Odonycmumoii
KOHYeHmpayuu), chopmuposannocms VMeHUU: ocyuwecmenamo
YeNeHanpaeienHblli NOUCK XUMUYECKOU UHGOpMayuu 8 pa3iudHblX UCTMOYHUKAX
(Hayunas u yyebHo-Hayunas aumepamypa, CMHU, Hnmepuem u Op ), kpumuuecxku
AHATUZUPOBATNL XUMUYECKYI0 UHpopmayuro, nepepabamviéams eé u
UCNOIL3068AMb 8 COOMBEMCMBUL C NOCMABNIEHHOU Y4eOHOoll 3a0ayell

21) st 0Oy4YaroIIUXCS € OrPAaHUYCHHBIMH BO3MOXHOCTSMH 3JI0POBBS: YMCHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX ITO3HAHHUS BEIIECCTB H
XUMUYCCKUX SBJICHUM;

22) 1S CHETBIX U CIa00BUAAIINX OOYYAIOIIMXCS: YMEHHE HCIOJB30BaTh PElbe(HO
TOYEUHYI0 cucTemMy oOo3HaueHuit JI. bpaiins mis 3amucu xumudeckux (Gopmyi.

Pesynbratel 0OyueHuss Ha 0a30BOM YPOBHE OpPHUEHTHPOBAaHbI Ha OOLIYIO
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GyHKIIMOHATBHY IO TPaMOTHOCTb, MOJy4YECHUE KOMIIETEHTHOCTEH JUIS
MOBCEHEBHON KWU3HM © OOIero pasButus. Pe3ynpTaThl o0O0ydeHHs Ha
yIIyOJIEHHOM YpPOBHE OpPHWEHTHPOBAHBI HA TMOJYyYCHHUE KOMIIETEHTHOCTEH IS
MOCJIEAYIOIIEH

npodeCcCUOHATILHON JIeATEIbBHOCTH KaK B paMKaxX JIaHHOW MPeIMETHOM 00J1acTH, Tak

U B CMEKHBIX C HEW 00JacCTsIX.
COILEPKAHUE YYEBHOI'O IPEJMETA «XUMMUS»

10 KJIACC «OPTAHUYECKAS XUMUS» BA3OBBI YPOBEHD

TeopeaneCKne OCHOBBI opraaneCKoﬁ XUMHUH

IIpeameT OpraHMYEeCKOW XUMHUHU: €€ BO3HMKHOBEHUWE, Pa3BUTUE W 3HAYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB W MaTepuaioB. Teopuss CTPOEHHUS OPraHMYECKHX
coenuHeHnii A. M. bytiepoBa, €€ oCHOBHbIE MOJIOKEHUsI. CTpyKTypHBIE (OPMYJIbI
OpraHUYeCcKUX BEIIECTB. [ 'oMoJIOTHs, N30MEpHsl. XUMHUUYECKas CBSI3b B OPraHUYECKHUX
COECIMHEHUSIX — OJMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBinenne o kiaccupuKalud OpraHuyeckux BemecTB. HomeHnknarypa
OpraHMYECKUX COEOUHEHHM (cucreMaTudeckas) M TpPUBHAJIbHBIE HAa3BaHUS
BOXHEUILINX MPEACTABUTENEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCNEpUMEHTAIBHBIE METOJbl H3YYEHHUs BEIIECTB M WX IPEBPALLCHUMN:
O3HAaKOMJIEHUE C 00pa3laMy OpraHMYECKUX BEUIECTB U MaTepHUalaMUd Ha UX OCHOBE;
MOJEIIMPOBAHUE MOJIEKYJ OpPraHWYeCKHX BEUIECTB; HAOJIOIEHUE U OIMCaHUE
JE€MOHCTPALIMOHHBIX ONBITOB IO TMPEBPALIECHUIO OPraHMYECKUX BEIIECTB MpHU

HarpeBaHuM (IUIaBJeHNEe, OOYTJIMBAHUE U TOPEHNE).

YriaeBoaopoabl
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psii. MeTaH U 3TaH — IpocTeiime
MPEACTABUTENN ATKAHOB: (PU3NYECKHE M XUMUUYECKHE CBOMCTBA (PEaKINK 3aMeIeHUs

Y TOPEHMS), HAXOXKJEHNE B IPUPOE, MOJyYEHUE U IPUMEHECHUE.
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AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psAn. OTWIEH W MOPONUIIEH —
MPOCTEUIINE TIPEICTABUTENIN QIKEHOB: (U3MYECKHE W XUMUYECKHE CBOWCTBA
(peakuuu  TUIPUPOBAHUS, TAJOTCHUPOBAHUS, THUApPATALMU, OKUCICHUS U
MOJIMMEPHU3ALINH ), IOJTyYCHUE U IPUMEHCHHUE.

Ankanuensl. byrammen-1,3 wu metwnOyragueH-1,3: cTpoeHue, BaKHEUIIME
XUMHUYECKHEe CBOWCTBa (peakius mojuMepusainu). I[lomydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTHYCCKUN psll. AICTHICH —
OpOCTEHIINKA  TpPEACTaBUTENIb AJKHHOB: COCTaB, CTpOCHHE, (UINYECKUE U
XUMUYECKUE CBOMCTBA (peakiuu THUAPUPOBAHMS, TaJOT€HUPOBAHUS, THUApATAIINH,
TOPEHMUsI ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. beH3on: cocTtaB, cTpoeHHe, (HU3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuM rajJoreHUPOBAHUS W HUTPOBAHMSA), MOJy4YCHHE W IPUMEHEHHE. 1OIyou:

COoCTaB, CTPOCHHUC, (bI/IBI/I‘-IGCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DCaK]_II/II/I TaJIOTCHHUPOBAHUA

u HI/ITDOBaHI/IH) INOJYYCHHUC M TIPHUMCHCHUC. TOKCUYHOCTH ApPCHOB. I'eneTnueckas

CBSI3b MEX]y YTJIEBOJIOPOIaMH, MPUHAJICKAIIUMH K Pa3IMUHbIM KJIaccaMm.

[IpupoaHbie UCTOUYHUKHU YTIIEBOAOPOAOB. [IpupoaHbIil Ta3 U monyTHEIE HEPTIHBIC
razpl. Hedtsr u e€ mnpoucxoxnaenue. CrocoObl mepepaboTku HedTH: MEperoHka,
KPEKUHT (TEpMHUYECKHH, KaTAIUTUYECKUi), mupoiau3. I[IpoaykTel mnepepadoTku
HeTH, MX TpPUMEHEHHWE B TPOMBINIJIEHHOCTH W B ObiTy. KameHHblli yronp u
MPOYKTHI €T0 epepadoTKH.

OKCIepUMEHTAIbHBIE ~ METOJIbl W3YUYEHHsSI BEHIECTB W UX MpPEBpallleHUMN:
03HAKOMJICHUE ¢ 00pa3laMu IJIACTMACC, KaydyyKOB U pe3uHbl; Kojuiekiuu «Hed1b» u
«YTonb»; MOJEIMPOBAHWE MOJEKYJI YIJIEBOJOPOJAOB U TallOT€HONPOU3BOAHBIX;

MIPOBEICHHE MPAKTHYECKOM PaOOThI: TOJyUYCHHUE dTUJICHA ¥ U3yUYCHHUE €TO CBOWCTB.
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PacuérHble 3a1aun

Boruncnenus mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYEeCTBA
MCXOJIHOTO BEIIECTBA WM NPOAYKTAa pPEaKUUU IO H3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OAHOI'O N3 UCXOAHBIX BCHICCTB WU IIPOAYKTOB peaKHHH).

Kucaopoacoaep:kaimue opranudeckne coeTuHeHNs

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METaHOJ U ATAHON: CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (pPEaKIMM C aKTUBHBIMM METAJUIAMHU, TaJIOT€HOBOJIOPOAAMH,
rOpeHue), IpuMeHeHne. BogopoaHbie CBA3M MEXTy MOJIEKyJiaMu cnupToB. JlelicTBre
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€ COUPTHL. DTHICHIJIUKOIb U TIUUEPUH: CTPOCHHE, (PU3HUYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICUCTBHE CO HICIOYHBIMA METAJUIAMH, KAUECTBEHHAs
peakuMss Ha MHOTOAaTOMHbIE cHupThl). [lelicTBMe Ha OpraHu3M 4YellOBeKa.
[IpuMeHeHne TIMnepruHa U 3THIICHIJIKOJIS.

®eHo: CTpOeHUE MOJIEKYJIbI, (PU3NUECKHE U XUMHUECKHE CBOWCTBA. TOKCUYHOCTh
dbenona. [Ipumenenue deHoma.

Anbnerunbl U ketoHbl. Dopmanpaeruy, aneTanbIerul: CTpoeHue, GU3nYecKue u
XUMUYECKUE CBOMCTBA (pEaKIMU OKHCICHHS W BOCCTAHOBJICHMS, Kaue€CTBEHHbBIE
peakinK), NOJIy4eHHE U PUMEHEHHUE.

AneToH: cTtpoeHue, hU3HUECKHNE U XUMUYECKUE CBOMCTBA (PEAKIIMU OKUCIECHUS U

BOCCTaHOBHeHI/IH), IIOJYYCHHMC M IIPUMCHCHMC.

OnHOOCHOBHBIE TpeAe/ibHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs W YKCyCHas
KHUCJIOTBI: CTpoeHue, (PU3NYEeCKne U XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME IS
KJIacca KUCJIOT, PeaKIus dTepuduKaium), modydeHue u npumenenue. CteapuHoBas u
OJICMHOBAs KHCIIOTHI KaK TPECTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MbuTa Kak

COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBHE.
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Crnoxxnaple 3GUPHl KaK TPOU3BOJHBIE KaPOOHOBBIX KHCIOT. ['MAPONHM3 CIIOXKHBIX
s¢upoB. Kupel. I'mapomus xupos. [lpumenenue xupoB. buonormueckas poib
KHUPOB.

VYrieBoabl: coctaB, Kiaccu(UKAIUS YriaeBOAOB (MOHO-, M- W TIOJHCAXapHIIbI).
['moko3a — mpocTeduii MOHOcCaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
busnyecKkue U XUMHUYECKUE CBOMCTBa (B3ammojeiictBue ¢ ruapokcuaom memu(ll),
OKHCJICHHE aMMHa4dHbIM pacTBopoM okcujia cepedpa(l), BocctanoBiIeHNE, OpOKECHHE
TJIFOKO3b1), HAXOXKJICHUE B PUPO/JIC, TIPUMEHEHHE, OMOJIOTHIECKasT POIb.
dotocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Caxapo3a — OpCACTAaBUTCI/Ib AUCAXAPUIOB, THAPOJIN3, HAXOXKIACHHUC B IIPUPOJC U

IIPUMCHCHHNC.

Kpaxman u wnemnmono3a kak mOpupogHbie mnojuMmepbl. CTpoeHue Kpaxmana Hu
newnono3sl.  dusnueckue M XMUMHYECKHE CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCNEepUMEHTAIbHBIE METOJIbI MU3Y4YEHHUs BEIIECTB W HUX MPEBpaICHUN:
MpOBEJICHUE, HAOIOJICHUE U ONHCaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KA4€CTBEHHbIC PEAKIMHW OJHOATOMHBIX CHUPTOB (OKHUCIEHHE ITaHOJIA
okcunoM wMenu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcunom menu(ll)), ampnerunoB (OKuCIECHHME aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruppoxcumom wMenu(ll), B3ammomercTBHE Kpaxmalla ¢ HOAOM);
MIPOBEICHHUE NMPAKTHUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

PacuérHble 3agaun

Boluucienus mo ypaBHEHUI0 XMUMUYECKOM peakinu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA WJIM TNPOAYKTa PEaKIUu N0 H3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OJHOI'O M3 UCXOAHBIX BECIICCTB UJIN ITPOAYKTOB pCaKHI/II/I).
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A30Tc0z1ep>1<aume OpPraHuvY€CKHue COCANHCHUA

Awmunbl. MeTujaMuH U aHUJIMH: COCTaB, CTPOCHHUC, d)I/ISI/I‘-IeCKI/Ie U XUMHYCCKHC

CBOMCTBA (FODCHI/IG, B3aUMOJCHCTBHUE C BOJOM U KI/ICJIOTaMI/I).

AMUHOKHUCIOTHl Kak amdoTepHble OpraHuueckue coenuHeHus. duszmueckue u
XMMUYECKHE CBOWMCTBA AaMHMHOKUCIOT (Ha TMpHMepe TINIMIUHA). buojormueckoe
3HAYeHHWEe aMUHOKUCIOT. [lenTump.

benku kak mNpUpOIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peaklny Ha OCJKH.

OKCTepUMEHTAIbHBIE METOJAbl HM3yYEHHUs BEIIeCTB H MX TMpPEBpallCHUN:
HAOIIIO/ICHUE W ONMHCAHHME JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalusi OCNKOB Tpu

HarpCBaHHWH, IBCTHHIC PCAKIITNH OCJIKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHATHUS XHUMMU BBICOKOMOJICKYJISAPHBIX COGI[HHeHI/Iﬁi MOHOMCED,
IMOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHb ITIOJIMMCPHU3AllNH, CPCAHAA MOJICKYJLIPpHAA
Mmacca. OCHOBHBIC MCTOAbI CHHTC3a BBICOKOMOJICKYJISAPHBIX COCI[I/IHGHI/Iﬁ —
MMOoJIMMCpHU3alud U IMTOJTUKOHACHCALIWA.

IImacTMaccel (HOJ'H/IBTI/IJ'ICH., INOJHUIIPONMIICH, TMOJHUBUHUWIXJIOPUI, HOJ'II/ICTI/IDOJ'I).

HarypajgpHbIii W CHHTETHYECKHE Kayuyykud (OVTaaIMEeHOBBIN, XJIOPOMPEHOBBLIA WU

HBOHDGHOBBIﬁ). BoJiokHa: HaTypajbHbIE (XJ'IOHOK, mepCTh, HIéJ'IK), HCKYCCTBCHHBIC

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

OKCHEpUMEHTaIbHbIE METOAbl M3YUEHHMS BEIIECTB W WX IIPeBpalieHUM:
O3HaKOMJIEHHE ¢ oOpasllaMu MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesknpeaMeTHbIE CBSI3H
Peanuzanust MexXnpeaMETHBIX CBSI3€M MpU MU3yYEHUM OpraHuydeckoil xumuu B 10

KJIaCCC OCYHICCTBIIACTCA HYCPC3 HCIIOJIb30BAHUC KaK 06HII/IX CCTCCTBCHHO-HAYYHBIX
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MOHATUHM, TaK W TOHATUH, SBISIFOIIMXCS CHCTEMHBIMHU JJISI OTIENBHBIX IMPEIMETOB
€CTECTBEHHOHAYYHOTO LIUKJIA.

OOmme ecTecTBEeHHO-HAyYHBIC TOHSATHUS: SIBICHHE, HAy4YHBIH (pakT, TUIOTE3a,
3aKOH, TEOpHS, aHaNU3, CUHTE3, KiacCU(UKAIUs, MEPUOIUIHOCTh, HAOIIOICHHE,
M3MEpEeHue, YKCIEPUMEHT, MOJICIIMPOBAHHE.

@dusnka: MaTepusi, SHEPIrus, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, YHEPreTUYECKHA
YPOBEHb, BEIECTBO, TEJIO0, 00BEM, arperarHoe COCTOSHHE BeLIECTBa, (PU3NUECKHE
BEJIMYUHBI ¥ SAMHUIBI UX U3MEPEHUSI.

buonorusa: «merka, opranusM, Owochepa, OOMEH BeEImIECTB B OpraHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTUBHBIC BemiecTBa (O€IKH, YTJICBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadus: muHEpanbl, TOPHBIE TMOPOJBI, IOJE3HbIE HMCKOMAaeMbIe, TOIUIMBO,
pecypchl.

TexHosoOrHs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHHS, MOIOIIIUE
CpEeACTBa, JIEKAPCTBEHHBIC U KOCMETHUECKHUE TpenapaThl, MaTepUabl U3

HCKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUSI» YIJYBJIEHHBIA YPOBEHB

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMMHU

[IpeameT W 3HAYEHHE OPraHUYECKON XUMHUU, MPEACTABICHHE O MHOrooOpa3uu
OPTraHUYECKUX COCAUHECHUMU.

DJIEKTPOHHOE CTPOCHHUE aToMa yTJiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI.
BaneHntHble BO3MOXKHOCTM aToma yriepoia. XUMHYECKash CBSI3b B OPraHUYECKUX
coeMHEHUsX. Tumbl rUOpUIM3AIMM aTOMHBIX OpOUWTaneil yriepoaa. MexaHU3MBI
oOpa3oBaHMsI KOBAJCHTHOW CBs3M (OOMEHHBI W JOHOPHO-aKIENTOPHBIN). THIbI

MepPEKPHIBAaHUSI aTOMHBIX OopOuTaneit; 6- u n-cBsa3u. OUHapHAs, TBOWHAS U TPOMHAS
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cBs3b. CIIOCOOBI pa3pbiBa CBsI3€il B MOJIEKyJlaX OpraHu4eckux BemiecTB. [lonsrue o
CBOOOJHOM pajsuKaie, Hykieoduie u anekTpodure.

Teopust cTtpoeHust oprannueckux coenuHeHnidi A. M. BytinepoBa u coBpeMEHHbIE
MIPEACTABICHUS] O CTPYKTYpE MOJEKYJ. 3HAUEHHE TEOPUU CTPOEHHUS OPraHMYECKHX
coenuHeHud. MolekyJsipHble U CTPYKTypHbIe (opmyibl. CTpyKTypHbIE (OPMYIIbI
Pa3JIMYHBIX BUJOB: Pa3BEPHYTAs!, COKpAIEHHAsA, CKEJIETHAS.

N3omepus. Bunbl n3oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHbIE YPPEKTH B MOJNEKYJIaX OpPraHUYECKUX COCIUHEHUN (MHIYKTHUBHBIN
U Me30MEepHBIH 3 PexTsI).

[IpencraBienne o kinaccupukanuu opraHudeckux BemiecTB. [lonstue o
¢yHkunoHaneHOM rpymme. ['omonorus. 'omonorudeckue psipl. CuctemaTudeckas
HOMeHKJaTypa opranudeckux coenuuenuid (IUPAC) u TpuBHanbHbIE Ha3BaHMS
OTJIEJIBHBIX IIPEICTABUTEIICH.

Oco0OeHHOCTH W KJIacCU(PUKAIUs OpraHuyYecKux peakuuid. OKUCIAUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKLIUHA B OPTraHUYECKON XUMUH.

OKCNepUMEHTAIbHBIE METOJIbl HU3YYEHHUs BEIIECTB M HX MPEBpALCHUN:
O3HAaKOMJIEHUE C 00pa3laMy OpraHMYECKUX BEUIECTB U MaTepHUalaMUd Ha UX OCHOBE;
OMBITHI MO MPEBPAIICHUI0 OPraHMYECKUX BEUIECTB IMPU HarpeBaHUM (TUIABJICHUE,
oOyriauBaHUE M TOpPEHHUE); KOHCTPYHPOBAHME MOJENEH MOJEKyJ OpraHuYeCcKHUX
BEILECTB.

Yraesogopoasl

Ankanbl. ['omonoruueckuii psif ankaHoB, oOmias ¢opmysia, HOMEHKJIATypa H

M30MEpHUsl. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aJIKaHOB,

spirubpuamsanys  aTOMHBIX — opOMTaneil  yriepona, G-cBa3b. KoHdopMepsl.

dusnyeckre CBOMCTBA AJIKAHOB.
XUMHYECKHE CBOWCTBA aJKaHOB: PEAKIHMU  3aMEIICHUs, HW30MEpHU3AIUH,

JNETUPUPOBAHUS, LUKIN3ALMNA, NUPOJIN3A, KPEKWHra, ropeHus. llpeacraBieHue o

MEXaHU3ME PEaKIUM paguKaIbHOIO 3aMEIICHUS.
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Haxoxnenue B npupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

Huknoankauel. OOwmwas ¢opmyna, HOMEHKIaTypa U uzoMmepusa. OcobeHHOCTU
CTPOCHHUSA M XMMHYECKUX CBOMCTB MaJbIX (IIMKJIOMPONAH, UKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKIoaKaHOB. CrocoObl MOMyYeHUs U MPUMEHEHUE
LAKJIOAJIKAHOB.
Ankenpl. ['oMonormdeckuii psjag  alkeHoB, oOmas ¢opMmysia, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJ AJKEHOB, SP’rHOpHAM3ALKs
aTOMHBIX OpOuWTaliel yriepoja, o- U M-CBA3U. CTPYKTypHas U TeoMeTpuyecKas
(uucrpanc-) nzomepusi. Pu3nNUECKUe CBOMCTBA aJKEHOB.

XUMHYECKHE CBOMCTBA: peakuun MpUCOCAWMHCHUS, 3aMCHICHHA B O-IIOJTOKCHHUC

IPU JBOMHOM CBSI3H, MOJMMEpU3AlMN U OKHUCIEeHHUsA. lIperncraBieHue 0 MexaHU3Me

peakuy 3IeKTpoPuiIbHOro npucoearnHeHus. Ipasuno MapkoBHUKOBA.

KauecTBeHHbBIE peaku Ha TBOMHYIO CBS3b.

Crioco0sI IMOJYYCHUA U IIPUMCHCHUC AJIKCHOB.

Anxanuensl. Kiaccudukanus ankagueHoB (CONPsHKEHHBIE, H30JMPOBAHHbIE,

KYMYJIMpOBaHHbIe). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS M XUMHYECKUX CBOWCTB

CONPSKEHHBIX AUEHOB, 1,2- m 1,4npucoenunenue. [lommmepusannst conpsiKEHHBIX
aueHoB. CriocoObl MOTyYeHUsl U MPUMEHEHHUE aJIKaJueHOB.

Anxunbl. ['oMonornyeckuil psii ajakuHOB, oOmias (opmyrna, HOMEHKJIATypa Hu
U30MEpUsl. OJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ AJIKHUHOB,
Sprudpuau3aiys aTOMHBIX opouTtaneit yriaepoaa. dusudeckre cBONCTBA aTKUHOB.

XHUMHUYECKHE CBOMCTBA: PEAKIIMU IPUCOECANHEHNS, TUMEPU3ALUHA U TPUMEPHU3ALINH,
okuciieHHus. KHUCIIoTHbIE CBOMCTBA QJKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE pEaKIIMM HA TPOMHYIO CBSI3b.

Croco0mbI IMOJIYUYCHHA U IIPUMCHCHHUC aJIKUHOB.

ApomaTtrueckue yrieBoJopoisl (apeHbl). ['oMonorudyeckuil psii apeHoB, oOias

dbopMysa, HOMEHKJIATypa U U30MEpHUs. DICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
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MOJICKYJIbI OeH301a. HDaBI/IJIO ApOMAaTH4YHOCTH, IIPUMCPBI APpOMATHYCCKHUX

coenuHeHn. PU3NYECKre CBOMCTBA APEHOB.

XUMHYECKHE CBOMCTBA O€H307a M €ro I'OMOJIOTOB: p€aKnun 3aMCIICHUS B
OCH30JIbHOM KOJIbOC MW YIJCBOAOPOJHOM paJUKAIC, PCaKIHUH IMMPHUCOCIAWHCHUS,

OKHMCJICHHEC TOMOJIOTOB OEH30JIa. [IpeacraBaeHHE O  MEXAHU3ME  PEaKLMU

3J'ICKTDOd)I/IJII)HOFO 3aMCIICHU . HpeI[CTaBJ'ICHI/IC 00 OPUCHTHUPYIOIICM ,ZIGI\/'ICTBI/II/I

3aMecTuTelled B OCEH30JIbHOM KOJbIE Ha MpUMEpEe aJIKWIbHBIX PaJHKaJoB,
KapOOKCUJIBLHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIINbI, aTOMOB TaJIOT€HOB.
OcoOeHHOCTH XMMUYECKUX CBOMCTB ctupoa. [lonumepusanus cTupoda.
CnocoObI oJy4eHus U MPUMEHEHNUE apOMaTUYECKUX YTIIE€BOAOPOIOB.
[Ipupoausiii ras. [lonytHsie HedTsIHBIC Ta3bl. HeQTh 1 €€ mpoucxoxaeHue.

KameHnHblii yroas 1 IpoAyKTHI €ro nepepadoTKy.

Cnocobbl  mepepaboTKu  He(dTHU:  TEpPeroHka, KPEeKUHr  (TePMUUYECKHUIA,
KaTanuTuyeckuii), pudopmunr, nupoius. [IpoaykTtsl mnepepaboTku HEPTH, HX
MIPUMEHEHUE B TIPOMBITIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MCXKAY pa3/IMYHBIMU KJIaCCaMU YIJICBOJAOPOJ0B.

DNEeKTPOHHOE  CTPOEHHE TaJOTEHIPOU3BOAHBIX  YIJIEBOJOPOJOB.  Peakuumn

3aMCIICHUA rajJJoretaa Ha THAPOKCOIPYIIIY, HUTPOI'PVIIILY, NUAaHOI'PVYIIILY,

amMuHOrpynmy. JIedcTBHE Ha raJlor€HIPOU3BOIHBIE BOJIHOTO U CIUPTOBOIO pacTBOpa

meénoun. B3aumMonelicTBHe AOUTaJIOT€HAJIKAaHOB C MarHueM M OUHKOM. lloHATHE O

MCTAJVIOOPTaHNYICCKHUX COCAMHCHUAX. Hcnonb3oBaHue TaJIOIT'CHIIPOU3BOIHBIX

YIJIEBOJIOPOJIOB B OBITY, TEXHUKE M TIPH CUHTE3€¢ OPraHUYCCKUX BEIIICCTB.
DKCIepUMEHTaNIbHBIE METOAbl U3yUCHUSI BEIIECTB U MX MPEBpAIICHUMN:. U3YyUCHUE
(U3UYECKUX CBOWCTB YIVIEBOJAOPOJAOB (PacTBOPUMOCTH), KAYECTBEHHBIX pPEaKIIH
YIJIEBOJOPOIOB Pa3IMYHBIX KJIACCOB (0OeclBeYrMBaHre OPOMHON WM MOJAHOU BOJIBI,
pacTBOopa IlepMaHTaHaTa KaJius, B3aUMOJICHCTBUE alleTUIEHAa C aMMHAYHBIM
pactBopoM okcua cepedpa(l)); kauecTBeHHOE 0OHApYKEHHE YTiepoja U BOJAOPO/Ia B

OpPraHMYCCKUX BCHICCTBAX, IIOJIYUCHHC OTHIICHA MW H3YUYCHHUC CTO CBOﬁCTB;
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o3HakomJieHue ¢ KomutekrusimMu «Hedtb» u «Yromp», ¢ obpasmamu TuracTMacce,
KaydyKOB WM  PE3WHbI,  MOJECIUPOBAHHWE  MOJEKYJd  YIJIEBOAOPOAOB  H
rajOreHIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kaiue opranudeckne coeTuHeHnsI

[IpeaenbHble 0HOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYT (Ha IpUMEpPE METaHOJIa U
sTaHosa). ['oMonorudeckuit psia, obmias dopmyia, U30MEpHUsi, HOMEHKIATypa u
knaccudukanys. Pu3ndeckre CBOMCTBA MPEICTbLHBIX OJTHOATOMHBIX CITUPTOB.
BonopoHbie CBsI3M MEXAY MOJIEKYJIaMU CIIUPTOB.

XUMUYECKUE CBOMCTBA: pEaKIUMU 3aMElIeHUs, JeTHpaTaluy, OKHCICHUS,

BBaHMOﬂeﬁCTBHC C OpraHM4YC€CKMMH U HCOPIraHNYCCKUMHU KHCJIOTAMMU. HDeI[CTaBJ'ICHI/IC

0 MEXaHHU3ME PEaKILUM HVKJICOd)I/IJIBHOFO 3aMCIIICHU . KauectBenHas pCakOusg Ha

OJIHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOa M METaHOJa Ha OPraHHU3M 4YeJIOBEKa.
CriocoObl MoJTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U uzomepusa. OcoOeHHOCTH (GUBNYECKUX U
XUMHAYECKUX CBOMCTB.

MHoroaroMHbie CHOUPTBI — OJTUJICHTIUKONb W ThulepuH. DU3NYecKue
XUMHUYECKHE CBOWCTBA: PEaKIMM 3aMEIICHUs, B3aUMOJCUCTBHUE C OPTaHUYECKUMHU U
HEOpPraHUYECKUMHU KHUCIOTaMH, KAU€CTBEHHAsl PEaKIisi HA MHOTOATOMHBIE CITUPTBHI.
JleiictBue Ha opraHuzM dYenoBeka. (CrnocoObl TMOMy4YeHHS U [PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CrpoeHHe MOJIEKYJbl, B3aUMHOE BIMSHHUE THAPOKCOIPYNIbl U
OeHszonpHOrO sAapa. Pusmyeckue cpoicTBa ¢eHosa. OCOOCHHOCTH XUMHYECKHX
cBoiicTB (eHona. KadectBennble peaknmu Ha QeHod. TokcnyHOCTh (eHoa.
Cnioco0bl ostyuenus 1 npuMenenne penona. Genondopmanbaeruanas cMoma.

KapOoHusbpHbIE COSAMHEHUS — albJCTHABI M KETOHBL. DJEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpynmbl. ['OMOJOrMYeckue psiabl albJernjioB M KETOHOB, O0IIas
dopmyna, u3zomepus U HOMEHKiIaTtypa. Dusnueckue CBOWCTBA albJIETHIOB U

KCTOHOB.
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XHUMHUYECKHE CBOMCTBA AIBACTUAOB MW KCTOHOB: PCaKIMHU IIPUCOCIANHCHMA.

HDCI[CT&BJICHI/IG O  MCXAaHHU3MC DeaKHI/II\/'I HVKJ'IGOd)I/IJIBHOFO IIPUCOCANHCHMA.

OkucieHue aibJETUJIOB, KauyeCTBEHHbIE peakiuu Ha ainpiaeruabsl. CrnocoOsl
NOJIyYEHHUS W IPUMEHEHNE alIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TMpefelibHbIe KapOOHOBbIE KHUCIOTh. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KHCIIOT. M3omepus n HomeHkiaTypa. dusndeckue cBoiicTBa
OJIHOOCHOBHBIX TpPEACIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT.

XWMHUYECKUE CBOMCTBA: KUCIOTHBIC CBOMCTBA, PEAKITUS dTepUDUKAIIIH, PEAKITUN C
y4acTUEM YIJIEBOJOPOJAHOTO paIuKaa.

Oco0eHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.

IIonsTue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOXKHBIX B(i)I/Ian, AHTuapuaax,

TaJOrcHaHruapuiaax, aMmaax, HUTpuJjiax.

Muoroo0pa3ue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWMCTB HEMPEACTbHBIX U
apOMaTHYECKHX KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCHUKAPOOHOBBIX
kucioT.  IlpeacraButenu  BbICHIMX ~ KapOOHOBBIX  KHCJIOT:  CTEapUHOBAs,

nHaJbMHUTHHOBAA, OJICHHOBAsiA, JIMHOJICBAA, JIMHOJCHOBAA KHMCJIOTHI. CniocoOBbI

MOJIyYeHUS M IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMmonormyeckuit psan, obmas dopmyna, wuzomepus u
HOMEHKJIaTypa. (PU3NYECKMEe M XUMHUYECKHE CBOMCTBA: THUAPOJU3 B KHUCION U
HIETTIOYHOM Cpene.

XKupel. Crpoenue, puznyeckue M XHUMHUYECKHE CBOWCTBA >KUPOB: TUIAPOIU3 B
KHUCJION U mIenoyHoi cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COJEPIKAIIMX OCTaTKU
HETPEETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUpPO/IE.

MpbuT4 KaK COMU BBICIIUX KapOOHOBBIX KUCJIOT, X Mololee aeiictsue. [loHsartue o

cuareTnyecknx Morommx cpeacreax (CMCQO).

OO6mr1ast xapaKTepUCTHKA yTIEBOIOB.
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Knaccudukanus yrieBogoB (MOHO-, TU- U TIOJTUCAXAPHUIBI).

MOHOC&X&pI/IZILIZ TJIFOKO3a, (I)pYKTO?)a, TaJIaKTO34, DI/I6033, JC30K- CI/IDI/I6033.

du3nYeCcKre CBOMCTBA U HaXOXICHHUC B ITPHUPOAC.

®otocunte3. Onruyeckas HN30MCpHA. KOHB‘I&TO-HCHH&H TAYTOMCPHA Ha IIPUMCPC

MOJICKYJIbI [JIFOKO3bI, IIPOSKIIMKM Xeyopca, 0, B -daHOMCPBI I''TFOKO3bI.

XHUMHUUYECKHE CBOMCTBA TJIFOKO3bI: PEaKIUU C YYaCTHEM CITUPTOBBIX U aJIbJIETHAHON
IpylI, CIUPTOBOE M MOJIOYHOKHCIOE OpoxkeHue. IlpuMeHeHue TIiIoKo3bl, €€
3HAYEHHUE B KU3HEAEATEIBHOCTH OpraHUu3Ma.

Jucaxapuael: caxapo3a, MalbTo3a M JIaKTo3a. BoccraHaBiuBarone Hu
HEBOCCTaHAaBIIMBAKOIIME aucaxapuasl. [uaponms paucaxapunoB. HaxoxxnaeHue B
IIPUPOJE U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmaj, TJIMKOT€H M Leiunoio3a. CTpoeHue MakpOMOJIEKYII
Kpaxmaja, I'IMKOT€HA U LEJUTH0I03bl. PU3MYecKue CBOMCTBA Kpaxmala U LEJJII0I03bI.
XHUMHUYECKHE CBOWCTBA KpaxMmaja: TUAPOJU3, KAYECTBEHHAs pPeakuus C HOJOM.
XHUMHUYECKUE CBOMCTBA LEJUTIOJIO3bI: THIPOJIN3, MTOTYyYEHUE F(PUPOB LEITIOIO03BI.
[TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN IIENK).

OKCNEpUMEHTAIIBHBIE METOJbl H3Y4YEHHUsT BEIIECTB M WX IPEBPALLCHUMN:
pPacTBOPUMOCTh Pa3jIMYHBIX CIUPTOB B BOJE, B3aUMOJCICTBUE 3TaHOJA C HATPHEM,
OKHCJIEHHE ATUJIOBOIO CHHpPTAa B albJETHJ] Ha PACKAIEHHOM MEIHON IPOBOJIOKE;
OKHCJIEHHE JTUJIOBOIO CHOUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); KAYECTBEHHbIE pEaKIMM Ha aJbAeruabl (C TUAPOKCUIOM
muammuncepeopa(l) u rugpoxkcunom menu(ll)); peakius rimiepruHa ¢ THAPOKCHUIOM
Menu(ll); xumuyeckne CBOHCTBa pacTBOpA YKCYCHOM KHCIIOTHI; B3aUMOJACHCTBHE
pactBopa rimoKo3bl ¢ rugpokcunoM meau(ll); B3anmoneiicTBue kpaxmana ¢ HUOJOM;
pelIeHre SKCIepUMEHTaIbHBIX 3a/1a4 1o TemMaM «CrnupThl U heHonb». «KapOoHoBBIE

KUCIOTHI. CIIOKHBIE dPUPBD.
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A3oTcoaep:xaniue OpraHuYecKue CoeAMHEeHM s

AMHMHBI — OpraHu4eckue Npou3BOJHbIE ammuaka. Knaccudukanus aMuHOB:
anugaTUYeCKUe U apOMaTUYECKHEe; IEPBUYHBIC, BTOPUYHBIE U TpeTuuyHbie. CTpoeHue
MOJIeKyJl, oOmas Gopmyisia, U30MepHusi, HOMEHKJIaTypa U (U3UYECKHUE CBOMCTBA.
XUMHUYECKOe  CBOMCTBAa  anu(aTHYEeCKUX  aMHUHOB:  OCHOBHBIE  CBOICTBa,
ATKWIMPOBAaHKE, B3aUMO/JICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUcIO0TOM. Conun
AJTKWIAMMOHMSL.

AHWINH — TPEICTaBUTEIhL aMUHOB apomaTuyeckoro psiga. CTpoeHue aHWIMHA.
B3auMHoe BiMsiHHE TPYIIT aTOMOB B MOJIeKyJie aHuiIMHA. OCOOEHHOCTH XUMHUYECKHUX
CBOWMCTB aHWIMHA. KauecTBEHHbIE PEAKIIMU HA AaHUJIUH.

CnocoObl monyueHus MW TpuMeHeHue anudaruueckux amuHOB. [lomyuenue
aHUJIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. HomeHknatypa wu  uzomepud. OTHOeNbHBIE NPEICTABUTEIN

O AaMHWHOKHCJIOT. TJIMOWH, aJIaHWH, (bCHI/IJ'IaJ'IaHI/IH, CCPpHUH, TJIYTAMHMHOBAs KHUCJIOTA4,

JU3HUH, IHMCTCHUH. Onruueckas HN30MCpPHUA  aMHHOKMCJIOT. D-u_ L -aMMHOKHCJIOTHL.

dusnyeckue CBOMCTBA aMHUHOKHUCIOT. XHMMHYECKHE CBOMCTBA aMMHOKHCIIOT Kak
aM(OTEpHBIX OPraHUYECKUX COSAMHECHUM, PEaKIusl MOJMKOHACHCAIIUH, 00pa30BaHKe
NMeNTUIHON CBs3U. buonorndeckoe 3HauyeHHE aMUHOKHUCIOT. CHHTE3 U THIAPOJIN3
MENTHIOB.

benkun kak mnpupoaneie mnosumepnl. [lepBuuHas, BTOpUYHAST W TPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHUE CBOMCTBAa OCJIKOB: THAPOJU3, JE€HATypalus,
Ka4eCTBEHHBIC PEaKIIMU Ha OCIIKHU.

IlonsTue 00 A30TCOACPKAIITNX I'CTCPOLUKINYICCKUX COCIMHCHUIX.

HI/IDI/IMI/IIII/IHOBble U TIYPUHOBBIC OCHOBAHMHA. HVKHCI/IHOBBIG KHCJIOTBI. COCTAaB,

CTPOEHHE U OMOJIOTHYECKAST POJIb.

3KCHepI/IMCHTaJ'IBHBIe MCTOJZIbI HM3YYUYCHHA BCHICCTB H HX HpeBpaIHeHHfIZ

pPaCcTBOPCHHUC OEJIKOB B BOJZC, ACHATypanusi OCIKOB IIpy HarpcBaHHWHK; LOBCTHLIC
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peakiuu Ha  O€NKM; pEHIeHWE SKCIEPUMEHTAIbHBIX 33a/ad 10  TeMam
«A3oTcoaepalire OpraHM4ecKrue CoeIMHEeHus» U «Pacrno3HaBaHWE OPraHUYECKUX
COECIMHEHUN .

BrbicokoMouieKky/sIpHbIE COeTMHEHUST

OCHOBHbIE TOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEAHSSI MOJEKYJsipHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUH —

[moJIMMepur3alsad MW IOJUKOHJACHCAIINA. IIpeacTaBiaeHUE O CTEPEOPETYIIPHOCTHU n

H&I[MOHGKVHHDHOI;'I CTPYKTYPEC IMOJIMMECPOB, 3aBUCUMOCTD CBOMCTB IHOJIUMCPOB OT HUX

MOJICKVYJIIPHOI'O M HAAMOJICKYJIIPHOI'O CTPOCHMS.

[Tonmumepuble  matepuanbl.  [lmactmacesl  (HMOJAMATUIIEH,  MOJIMIIPOIMUIIEH,
NOJIMBUHWIXJIOPUA,  MOJUCTUPOJ,  TMOJIUMETUIMETAKpUIIAT,  MOJUKapOOHATHI,
noJmd THIIeHTepedTanar). Y Tunusanus u nepepaboTka I1acTUKa.

DnacToOMEphl: HATypaJIbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJUeHOBBIMH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHEL. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, MIEPCTh, IIENK), HCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpOH U JIAaBCaH).

HOJII/IMCDBI CIICMaJIbHOI'O HAa3HAYCHUA (TC(bJ'IOH, KEBJIAP, JJICKTPOIIPOBOAAIIINC

HOJIMMEDHI, OMopa3iiaracMele MOJIUMEDHI).

OKCHEepUMEHTaIbHbIE METOAbl HM3YUEHHMS BEIIECTB UM WX IIPeBpalieHUM:
O3HaKOMJICHHE ¢ oOpaslaMu IMPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcCC,
Kay4yyKOB; pEIICHUE OKCIEPUMEHTAIBHBIX 3amad no TeMme «Pacrio3HaBanue
MJIaCTMAcC M BOJIOKOHY.

PacuéTHble 3aaa4n

Haxoxaenue MosiekyissipHoi (GopMyJibl OPraHUYECKOTO0 COSAMHEHHUS TI0 MaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXKJICHHUE MOJICKYJISIPHOU (hOPMYIIbI
OPTraHUYECKOTO COEAWHEHUs 10 Macce (00hEMY) TPOIYKTOB CTOpaHMs; IO

KOJIMYECTBY BemecTBa (Macce, 00BEMY) MPOAYKTOB PEAKIMH W/HWIA HCXOTHBIX
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BEIIIECTB;, YCTAHOBIICHHE CTPYKTYPHOU (HOPMYJIBI OpPTaHWYECKOTO BEIIeCTBA Ha
OCHOBE €r0 XMMHYECKHX CBOWCTB WJIU CIOCOOOB TOJYYCHHUS, ONPEACIICHUE IOJIN
BBIXO/JIa MPOAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOKHOTIO.

MexnpeaMeTHbie CBSI3H

Peanuzanus MeXIpeIMETHBIX CBSI3eH NpU U3yYEHUU OpraHndyeckol xumuu B 10
KJIaCCE€ OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUYHBIX
NOHSATUM, TaK M TIOHATUN, TPHUHATHIX B OTIEIBHBIX TMPEIMETaX €CTEeCTBEHHO-
Hay4HOI'O LUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHUS: SIBICHHE, HAy4YHBIH (pakT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CHUHTE3, KiIacCU(pUKaLMs, HaOIIOAECHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®dusuka: Matepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTE€TUUECKUI
YpOBEHb, BEILIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (hU3HUECKHE
BEJIMYUHBI, SIMHUIIBI H3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorusi:  kineTka, opraHu3M, SKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEACTBEHHOCTb, aBTOTPO(PHBIM M TreTepoTpOPHBIM THUN NHUTAHUS, OpOKEHHE,
dboTocuHTE3, NbIXaHuE, OCJIKH, YTIIEBOABI, )KUPBI, HYKJIEHHOBBIC KUCIOTHI, (PEepMEHTHI.

['eorpadusi: mose3Hsie HCKOMaeMbI€, TOTUIUBO.
TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO NUTAHUS, MOIOILINE

cpeacTBa, MaTCpHaJIbl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KJIACC «OBIIIASI U HEOPTAHUYECKAS XUMMUSI» BA3OBBIN
YPOBEHbD

Teopernyeckue OCHOBbI XUMHHU

Xumudeckuit aeMenT. ATom. Sapo atoma, U30TOMbL. DIIEKTpOHHAs 000I0UKa.
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DHEpreTUvecKrue ypOBHHU, IMOAYPOBHH. ATOMHBIC OpOWTaHU, S-, P-, d-3JIEMEHTHI.
OcobOeHHOCTH pacmpenesieHus: SJCKTPOHOB 1O OpPOWUTANsIM B aToOMaxX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOAOB. DIICKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.

Ilepnonnueckuit 3akoH u [leprognueckas cucremMa XUMUYECKUX teMeHTOB /1. 1.
MenpeneeBa. CBs3b NEPUOAMYECKOTO 3akoHa U Ilepuoguyeckoi CHCTEMBI
xumudeckux anemeHtoB JI. M. MeHpneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX UMU MPOCTHIX U CI0KHBIX BEIIECTB MO IPyIIaM U NepuogaM. 3HauCHUe
MEPUOIUYECKOTO 3aKOHA B PA3BUTHU HAYKH.

CrtpoeHue BemiecTBa. XUMHUUECKas CBI3b. BUabl XUMHUUECKOU CBSI3U (KOBaJECHTHAS
HEMOJsIpHAs W TOJsipHAs, HOHHAs, MeTauiMueckas). MexaHu3mbl 00pa3oBaHUs
KOBQJIGHTHOM  XUMHUYECKOM CBsi3u  (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN).
Bonoponnas cBs3b. BaneHTHOCTh. DNEKTpOOTPUIATENBHOCTh. CTENEHb OKUCICHUS.

HMoHbBI: KaTHOHBI 1 AHMOHBHI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. TUIBl KPUCTAUIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOMCTBa
BEILECTB OT TUMA KPUCTAIIMYECKON PEIIETKU.

[TonsiTue 0 nucnepcHbIX cucteMax. ICTHHHbBIE U KOJUTOUAHBIE PACTBOPHI.

MaccoBas 10J1 BEECTBa B pacTBOPE.
Knaccudukanus Heopranmueckux coequHeHuid. HomeHkiaTypa HEOpraHM4ecKuX

BelleCTB. I'eHeTMuecKas CBA3b HEOPraHWYECKMX BELIECTB, INPHUHANICKAIIUX K
Pa3IMYHbBIM KJIaccam.

Xumnueckas peakiusi. Knaccudukaiys XuMUYeCKUX peakiiuii B HEOPTaHUYECKOU
Y OPraHMYECKOW XMMHH. 3aKOH COXPAaHEHMsI MACChl BEIIECTB; 3aKOH COXPAHEHHS U
MIPEBPAILECHUS SHEPTUHU NP XUMAYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTtumMbie
peakiuu. XHUMHAYECKOE paBHOBecHe. DaKTOpbl, BIUSIOINME HA COCTOSHHUE

xumuieckoro pasHoBecus. [Ipunnun Jle [larense.
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Onektposmtuyeckas aucconmanus. CuibHble W cnadbie snektposnuthl. Cpena
BOJIHBIX pPACTBOPOB BEUIECTB: KHCIAs, HEUTpaibHas, 1ieno4yHas. lloHsatue o

BOJIOpOJIHOM mokazarene (PH) pactBopa. Peaknuu moHHOTO OOMeHa. ['maponus

HCOPraHM4YCCKHX N OPIraHNMYCCKHMX BCIICCTB.

OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC PCAKIUU. [loHsiTHE 00 QJICKTPOJIN3C

pacnaaBoOB M PacTBOPOB cojici. [I[pMEHEHNE JIEKTPOJIM3a.

OKCNEepUMEHTAIbHBIE METOJIbl U3Y4YEHHUs BEIIECTB M HUX MPEBpaICHUN:
nemoHcTpauusa Ttadmun «llepuoguueckas cucrema xumuueckux siaemeHtoB JI.U.
MenpeneeBay; H3yuyeHHE MOJENEH KPUCTAIMYECKHX pEIIETOK; HaOII0JeHHEe u
OMMCaHUE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUJIA
BOJIOPO/Ia B IPUCYTCTBUM KaTaau3aTropa, OIpPEAesIeHue Cpelbl pAaCTBOPOB BELIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO WHAMKATOpPA, PEaKIMd MOHHOTO OOMEHa); MPOBEICHUE
MpakTU4YecKor paboThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU

PCAKINI).

PacuéTHble 3aga4n

PacyéTrpl mo ypaBHEHUSAM XMMHYECKUX PEAKLHH, B TOM YUCIEC TEPMOXUMHUYECKUE

paC‘léTBI, paC‘léTBI C UCITIOJIB30BAHUEM ITOHATHA «MAaCCOBas J0JIA BCIICCTBAY.

Heoprannyeckasi xummust

Hemeramel. [lonoxenne HemeTtauioB B llepuoguueckod cuUCTEME XMMUYECKHX
sanemeHToB J[.M. MeHnneneeBa u 0COOEHHOCTH CTpoeHusi aTtomoB. Dusmyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOINHUS HEMETAJUIOB (HAa MpPUMEPE KHUCIOPOJa, CEPBHI,
dbochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETa/UIOB (TaJOreHOB, CEphbl, a3o0Ta,
docdopa, yriepoaa u KpeMHHS) U UX COSAUHEHUN (OKCHUIOB, KHCIOPOCOIEPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.
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Meramnel. Ilonoxenune wetawioB B llepuoandeckon cucrteMe XUMHUYECKHUX
sanementoB JI. Y. MenneneeBa. OCOOEHHOCTH CTPOEHUSI 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTajioB. O0mue ¢pusnyeckue cBoiicTBa MetaioB. CIuIaBbl METAJIIOB.

DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIITUX METAUIOB (HATPUM, KaJlWid, KaJIbIIUH, MarHui,
ATIOMUHUH, IIUHK, XPOM, 5KEJI€30, MEb) U UX COCTUHECHUIA.

OO6uue crnocoObl MmoaydyeHus: MeTaioB. Mertamnyprus. Kopposusi MeTasios.

CniocoOsbl 3aI1IUTHI OT KOPPO3HH. HpI/IMeHCHI/Ie MCTaJJIOB B 6I>ITy N TCXHHKC.

OKCIEpUMEHTAIBHBIE METO/bl M3YYEHHUS BEIIECTB U UX IIPEBPALLCHUI: W3y4YeHUE
KoleKuuu  «Metauibl M CIUIaBbl», OOpa3loB  HEMETAIOB;  pELICHHE
HKCIIEPUMEHTAJIbHBIX 3ajla4; HAONIOJICHHE W ONHCAHHME JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX ONBITOB (B3aMMOJECUCTBUE THUIAPOKCHAA AJIOMHHHS C PacTBOpPAMHU

KHCJIOT U H.[GJIO‘IGﬁ, Ka4CCTBCHHBIC PCAKIINH Had KAaTUOHBbI MGT&J’IJ’IOB).

PacuéTHble 3agaun

Pacuérel Macchl BemecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WM OOBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEaKIMU BEIECTB;
pacuéthl Macchl (00bEMA, KOJIMUECTBA BELLECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJIHO U3
BEILIECTB UMEET IIPUMECH.

XVMHUSA U )KU3Hb

Ponp xumMum B 0OO0ECHEUEHHHM DSKOJIOTHYECKOM, HSHEPreTUYECKOW U MHUILECBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHsATHE O HaAydHBIX MeToAaxX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpeacraBnennss 06 OOMUX HAYYHBIX TPHUHIUNAX MTPOMBIIUICHHOTO TOTYYeHUs
Ba)KHEMIIINX BEIIECCTB.

YenmoBek B MUpPE BEHIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIbHBIC MaTepHUalbl,
KOHCTPYKIIMOHHBIE Marepuaibl, KpacKu, CTEKJIO, KEpaMHKa, Marepuaibl Ui

QJICKTPOHHUKH, HAHOMATCPHAJIbl, OPraHUYCCKNEC U MUHCPAJIbHEBIC y1106pCHI/I$I.
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XuMHsT W 3I0POBbE UEJOBEKAa: IMpPaBUia HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB; MpaBuia 0€30MaCHOTO MCTOIB30BaHUS MPENapaToB OBITOBONW XWUMHH B
HOBCEITHEBHOU KU3HHU.

MexnpeaMeTHbie CBSI3H

Peanuzanus MeXNpeaMETHBIX CBS3€HW NMPU M3YYEHHH OOIEeld M HEOpraHMYeCKOH
xumMud B 11 Kjacce OCyIIECTBISIETCS 4YEpe3 HCIOJIb30BaHHME Kak OOLIMX
€CTECTBEHHOHAYYHBIX MOHATUH, TaK U TOHSATHH, SBISIIONIUXCS CHUCTEMHBIMHU IS
OTJIEJBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HbIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHalIu3, CHHTE3, KJIACCHU(PUKALMS, NEPUOJUYHOCTb, HAONIOACHUE, SKCIEPHUMEHT,
MOJCIINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@duznka: Marepus, dHEpPrus, Macca, aToM, 3JEKTPOH, NPOTOH, HEWUTPOH, HOH,
W30TON, PaJMOAKTUBHOCTb, MOJIEKYJIA, SHEPrE€TUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (PU3NYECKHE BEIUYMHBI M €IUHULBI HX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, sKocucTeMa, onocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHbBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasibl, TOpPHBIE MOPOJbI, MOJIE3HbIE HCKONAEMbIE, TOIUIHUBO,
pECYpCBL.

TexHonOrus:: XUMHUYECKas MPOMBINUIEHHOCTb, METAJUIyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE NPOU3BOJACTBO, NUUIEBAs
MPOMBILIUIEHHOCTb, (dapmaneBTHUYECKasi ~ MPOMBILUIEHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKHX MPEenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEepUasoB,

QJICKTPOHHAS NPOMBIIIICHHOCTb, HAHOTCXHOJIOTHH.
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11 KJIACC «OBIIAS U HEOPTAHUYECKASA XUMU S
YIJYBJEHHBI YPOBEHD
Teopernueckue 0CHOBbI XUMHUU

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKUM 351eMeHT. M30TombI.

KopnyckyasspHO-BOJIHOBOM  AVaJW3M, JIBOMCTBEHHAS OPUPOAA  DIEKTPOHA.

CtpoeHue HJIEKTPOHHBIX O0OJOYEK aTOMOB, KBAaHTOBBIE 4HCIA. DHEPreTHUECKHE
YPOBHH U MMOAYPOBHU. ATOMHBIC opOuTanu. Kimaccudukamuss XuMHUIeCKUX 3JI€MEHTOB
(s-,p-,d-,f-amemenTs1). PacnpeseneHue 3JIEKTPOHOB IO AaTOMHBIM  OpOHUTAIIAM;

IPUHIMI MUHMMYMa JHEpruu, npuHuun Ilayaum, npaBuigo XyHAa. 9J'I€KTpOHHI>I€

KOH(UTypalyy aTOMOB 3JIEMEHTOB MEPBOI0O—YETBEPTOrO MEPHOJIOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH, 3JICKTPOHHBIE KOH(DUTYpAIIMA HOHOB.

[lousiTne 06 DHCPIrumn HOHM3aAllWH, DHCPIUun CpoaACTBA K J3JCKTPOHY.

DIIEKTPOOTPULIATEIIBHOCTb.

Ilepnonmueckuit 3akoH u [leproanueckas cucremMa XUMUYECKUX demMeHTOB /1. 1.
MengeneeBa. CBa3p mnepuoguyeckoro 3akoHa u llepuoguueckol cHCTEMBI
XMMHUYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpPHUEH  CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBONCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX WMHU
MPOCTBIX U CIIOKHBIX BEIIECTB MO IPYIIAaM U MepuogaM. 3HAYCHHUE MePUOTUYECKOTO
3akoHa /. 1. Menaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBA3W: KOBAJICHTHAas, HWOHHAA,
MeTainyeckasi. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U: OOMEHHBIA W
JOHOPHO-AKIENTOPHBIA. DHEPrud U JIMHA CBSI3U. [loNsIpHOCTH, HaNpPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAIEHTHOU CBsA3U. KpaTHble cBsi3u. BomopoaHas cBs3b.
MeXMOIeKyJIIpHbIE B3aUMOAEHCTBUS.

BaneHTHOCT M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. FI/I6DI/II[I/I3EU_II/I$I ATOMHBIX

opoutaneii. CBsA3b 3JEKTPOHHOM CTPYKTYpPbl MOJEKYJI € HMX T'€OMETPUYECKUM

CTpPOEHHEM (Ha IPUMEPE COENUHEHUHN 3JIEMEHTOB BTOPOIO NEPUOAA).
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HpeI[CTaBJIeHI/Ie O KOMIIJICKCHBIX COCANHCHMUIAX. CocTaB KOMINUIEKCHOTO HMOHA:

KOMHHGKCOO6paSOBaTeHB, JINTaHABbI. KOODI[I/IHaIII/IOHHOC yncao. HomeHknaTtypa

KOMIUICKCHBIX COCJAMHCHUI. 3HaYeHUE KOMIIJIEKCHBIX coequHeHum. [lonsaTue [0)

KOOPJIMHAMNOHHOW XUMUH.

Bemectsa  MOJEKYyJISIpHOTO M HEMOJIEKYJIIDHOIO  CTpOoeHUsA.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsTne o pucnepcHeix cucrteMax. VIcTuHHBIE pacTBOpHI. lIpencraBiaeHue o

KOJIJIOMJAHBIX PacTBOPAX. CniocoOsbl BBIPAKCHUS KOHLOCHTPAIIUKU PACTBOPOB: MAaCCOBasd

JOJIsI  BEIIECTBA B  PAacTBOpPE, MOJISIpHas KOHIEHTpauusa. HacelmeHnHele w
HEHACBIIICHHBIEC PACTBOPBI, pACTBOPUMOCTb. KpHcTamioruaparsl.

Knaccupukanuus U HOMEHKJIaTypa HEOPraHMYECKUX BEIECTB. TpHUBHAIIBHBIC
HAa3BaHMs OTJEIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccupukanus XMMHUYECKHMX pEAaKIUl B HEOPraHWYECKOM W OpraHudyeckou
XUMHH. 3aKOH COXPAaHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHWS M IIPEBPALLECHUS
SHEPIUU MPU XUMHUYECKUX peakuusx. TernoBbie 3p(heKThl XUMUUECKUX PEAKIUH.

Tepmoxumudeckne ypaBHEHUS.

CKOpOCTh XUMHUYECKOU PEaKInu, €€ 3aBUCUMOCTH OT PA3IUYHBIX (PaKTOPOB.
I'omorenHbIe U rereporeHHsle peakiuu. Karanus u kataaus3aTopsl.
OOpartumble ¥ HeOOpaTHMbIE peaKIMh. XHWMUYeCKoe paBHOBecwe. KoHcTaHTa

XUMHUYCCKOI'O PABHOBCCHI. CDEIKTOpBI, BIUAIOIIMUE Ha IIOJIOKCHHUEC XHNMHNYCCKOI'O

paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.
DnekTpoiuTuueckas auccormanus. CuibHble U ciaadbie 3JIeKTpoauThl. CTeneHb

nucconuanvu. MoHHoe mpowu3BeneHue Bojibl. Cpena BOJHBIX PACTBOPOB: KUCIOTHAS,

HeWTpanbHasl, menounas. Bonopoausiit mokasarens (PH) pactBopa. ['uapomnus coneil.

Peaknum noHHOrOo oOMeHa.
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OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiu. CTeneHb okucaeHus. OKUCIUTEINb U
BOCCTAaHOBUTENb. IIpomecchl  OKMCIIEHMST W BOCCTaHOBIEHUA. Baxneunmmue
OKHCJIUTEIM W BOCCTAaHOBHUTENU. MeTod JJIEKTPOHHOTO OanaHca. JIEKTPOJIu3
PacTBOPOB U PACILIABOB BEIIECTB.

OKCNEPUMEHTAIbHBIE METOJbl HW3YUYECHHUS BEILIECTB U UX TIpeBpalICHUMN:
pa3loKEeHHWE TEPOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTajiu3aTopa; MOJIEIIH
KPUCTALTNYECKUX PEIIETOK; MPOBEACHUE PEAKIIM MOHHOTO OOMEHa; OINpejelieHHUe
CpeAbl PacTBOPOB C TOMOIIBIO HHIUKATOPOB; HM3YUYEHUE BIUSHUS Pa3IMYHbIX
(akTOpOB Ha CKOPOCTh XHMHYCCKOW PEAKIMd H TIOJIOKEHHE XUMHUYECKOTO
pPaBHOBECHSI.

Heopranuyeckasi xummusi

[Tonoxxenne HemeramioB B Ilepuonuueckoil cucteMe XMMUYECKUX 3JIEMEHTOB /Jl.
N. MenneneeBa U OCOOCHHOCTH CTpOEHUsSI MX aroMoB. Dusnyeckue CBONCTBa
HEMETaJNIOB. AJUIOTPONHS HEMETAIJIOB (Ha MpUMeEpe KHUCIopoaa, cephl, dhochopa u
yTiiepona).

Bonopon. Ilonmydenue, ¢dusnueckue W XUMHUYECKHE CBOMCTBA: PEAKIUH C
MeTajulaMd U HeMeTaJlJlaMHM, BOCCTAHOBUTEJIbHBIE CBOMCTBA. ['mapuasl. TomaMBHBIC
3JIEMEHTBL.

lanorensl. Haxoxnenue B mOpuUpoje, CIOCOOBI TMOMydYeHHs, (puznueckue W
XUMUYECKHe CBOMCTBA. [‘asoreHoBOJOpObl. BakHeiline KuCIOpoacoAepKalline
COEIMHEHHMs TrajoreHoB. JlabopaTopHble M MPOMBILUIEHHBIE CIOCOOBI TMOTYYEHUs
rajoreHoB. [ I[puMeHeHne raJlor€HOB U X COETUHEHUH.

Kucnopon, o30oH. JlaGopaTtopHble U TMPOMBINIJICHHBIE CIOCOOBI TMOTYYEHUS
kucjaopoaa. duznyeckne M XUMHYECKHME CBOMCTBA M NPUMEHEHHUE KHUCIOpoJa M

030Ha. OKCUIBI U IEPOKCHUIBI.

Cepa. Haxoxaenue B npupoje, CocoObl MOTyYeHusl, PU3NUECKUEe U XUMHUECKUE

cBorictBa. CepoBonopo, cynbbuasl. Oxcua cepoi(1V), okcun cepoi(VI). Cepuucras
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U CepHas KUCIOTHI U UX coju. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IprMenenne
CEphI U €€ COCTMHEHHU.

A3otr. HaxoxaeHnue B Ipupoje, criocoObl NOMydYeHUs, PU3NIECKUE U XUMUYECKUE
cBOMCTBAa. AMMMaK, HUTpUAbL. OKCUABI a30Ta. A30THCTasi U a30THAs KUCIOTHI U HX
conmd. OCOOEHHOCTHM CBOWCTB a30THOM KuCHOTHI. [IpuMeHeHue a3zoTa U €ro
COEIMHEHUI. A30THBIE yI0OpEHUS.

®ocdop. Haxoxnenue B mpupojie, CHOCOObI TMOJTy4YeHUs, (QU3NUECKHE U
xumudeckne cBouctBa. PDochumet u pochun. Oxcuanl docdopa, ¢ocdopHas

kuciaoTa u e€ conu. MeradochopHas u nupodochopHas KUCIOThI, hochopucras u

dbochopHoBarucTasg kuciaoThl. [lpumenenne ¢dochopa MW €ro COEIUHEHUH.

docdopHbie ynoOpeHusi.

VYriepoa, HaxoXI€HUE B MpuUpojie. AIoTponHbie Moaudukanuu. duzndeckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0Opa30BaHHBIX yriepoaoM. Okcunu
yraepoaa(ll), okcun yrnepona(lV), yronbHas kuciora u €€ coiau. AKTUBUPOBAHHBIM

yrojib, aacopoums. PyinepeHsl, rpadeH, yriepoaHble HaHOTpyOku. IIpumenenue

MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIEPOIOM, U €0 COCAMHEHHIA.

Kpemuuii. HaxoxxaeHue B mOpupojae, CHOCOOBI MONy4YEHUs, (PU3HYECKHE U
xumudeckue csorctra. Okcuna kpeMuusi(1\V), kpeMHHUEBast KUCIOTA, CUITUKATHI.
IIpuMeHeHne KpeMHuUs U ero coeAnHeHuil. CTEKI0, €ro Mnoiay4YyeHue, BUIbl CTEKIIA.
ITonoxxenune meramnos B Ilepuogudyeckon cucTeMe XMMUYECKUX DJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK AaTOMOB METAJIIOB.

PacnipocTpaHeHrE€ XUMHYECKUX 3JIE€MEHTOB-METAJJIOB B 36MHOM KOpE.

Oo6mue ¢usnueckue cBoiicTBa MeTauioB. [IpumeHeHHEe MeTauioB B OBITY U
TexHuKe. CIUIaBbl METAJIOB.
DJIEKTPOXUMHUUECKUNA Psii HampspDKeHU MetaioB. OOImIue crnocoObl MOTYyYEeHHS
METaJUIOB: THIPOMETAILTYPIHsl, TUPOMETAJUTYPIHsl, dJIeKTpoMeTautyprus. [lonarue o

KOppo3uu MeTaioB. CriocoOBl 3a1IUThl OT KOPPO3HH.
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O6mass xapakrepuctuka MetamwioB |A-rpynmer  Ilepuoguueckoil  cucTemsl
XUMHUYECKUX 3JIeMeHTOB. Hatpuil u kanuil: momyueHue, GuU3NIECKUe U XMMHUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mass xapakrepuctuka wmetawioB |IA-rpynnsr  Ilepuoanueckoil  cuCTEMBI
XUMHUYECKHUX DJIEMEHTOB. MarHuii W Kajbluil: mnodydyeHue, (Qusnueckue u
XUMUYECKHUE CBOWCTBA, NPHUMEHEHUE IIPOCTBIX BELIECTB M MX COCIUHEHHUU.
JXKécTtkocTb BOBI U CIOCOOBI €€ yCTPAaHEHMUS.

ANroMuHUI: TOoNy4YeHue, (QU3MUYECKHE W XHUMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTOTO BEHIECTBA H €ro CcoeAuHEHUH. AMQOTEepHbIE CBOMCTBA OKCHIA U
TUAPOKCU]IA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OO6miast  xapakTepHCTHKAa  METAUIOB  MoOOYHBIX  moarpynn  (B-rpymm)
[Iepnonueckoi CUCTEMBI XUMHYECKUX JIEMEHTOB.

@u3znueckrue M XUMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHWi. OKcuabl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCJIUTENbHBIE CBOMCTBA. [loydeHre u npuMeHeHne XpoMma.

DU3MYECKUE U XMMHUYECKUE CBOMCTBA MapraHlla U €ro CoeIuHeHu. BaxHenime
coequnenus mapranma(ll), mapranma(lV), mapranna(VI) u mapranma(VIl).
[lepmaHraHat Kanusi, €ero OKMCJIUTENbHBIE CBOMCTBA.

dusznyueckre W XMMHYECKHE CBOMCTBA »Keje3a U ero coeAuHeHuil. OKCuibl,
ruapokcuisl u conu xkeneza(ll) u sxeneza(lll). [Monyuenue u npuMmeHeHue xene3a u
€ro CIUIaBOB.

dOu3n4eCcKe U XMMHUYECKHE CBOMCTBA Meau M €€ coenuHeHud. Ilomydenue u
MpUMEHEHUE MEIU U €€ COeMHEHUM.

[{uuk: nosydenue, Gpuandeckue 1 XMMUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA
OKCHJIa U TUIPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[prMeHeHune 1IuHKa 1 ero

COEIMHEHUM.
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OKCNEepUMEHTAIBHBIE METOJbl M3YUYEHUSI BEUIECTB M UX MPEBPALICHUI: U3y4YECHHE
o0pa3loB HEMETaUIOB; TropeHue cepbl, (pocdopa, xkemesa, MarHus B KHCIOPOJIE;
U3yYEHUE KOJUIEKIMU «MeTaibl M CIUIaBb»; B3aMMOJIEHCTBHE ILIEJIOYHBIX U
[ICJIOYHO3EMENBHBIX ~ METalIOoB € BOJOM  (BO3MOXKHO  MCIOJIb30BAHUE
BUJICOMATEPUATIOB); B3aUMOJICUCTBHE IIMHKA U eje3a C pacTBOpPAMH KHUCJIOT U
HIEJI0YEH; KAUECTBEHHbBIE PEAKIIMM HAa HEOPTraHUYECKUE aHUOHBI, KATUOH BOJOPOJA U
KAaTHOHbl METAJJIOB; B3aMMOJECHCTBHE THAPOKCUIOB QIIOMUHUS M LHHKA C
pacTBOpaMH KHUCJIOT M IIEJIOYEH; PEIICHHE SKCIEPUMEHTAIBHBIX 3a/Jad IO TeMaM
«Tanorens», «Cepa u e€ coeAMHEHUA», «A30T U Gochop W HX COCTUHEHHS,
«MeTaJbl TJIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIII.

XuMHUSA U KM3Hb
Ponb xumuu B 00ecrie4eHu yCTOMYMBOrO pa3BUTHUS YEIOBEUECTBA.

IlonsTue o HAaY4YHBIX MCTOJAaX IMO3HAHWA 1 MCTOAOJIOI'MH HAYYHOI'O UCCIICAOBAHMA.

HayuHble NpUHIMIBI OPraHU3aMN XUMHUYECKOTO MPOU3BOACTBA. [IpombllieHHbIE
CHOCOOBI MOJYYEHHUS! BaXKHEHIIMX BELIECTB (HA MpUMEpE MPOM3BOACTBA aMMHUAKa,
CEpHOI KHUCIOTHI, MeTaHo’da). [IpoMbllIeHHbIE CIOCOOBI MOJIYYEHHUsST METaIOB U
CIIaBOB. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl M €ro IOCIEACTBHUS.

HDO6HCM3 HeDeDa6OTKH OTXO0A0B H 1TOOO0YHBIX NpoAyKTOB. Poib Xumum B

o0ecrieYeHNr IHEPreTHIECKON 0e30MmacHOCTH. [IpUHIUIIBI «3eJIEHON XUMUN.

XUMUS U 3I0pOBbe UeoBeka. JlekapcTBeHHbIC cpencTBa. [IpaBuiia CIoIb30BaHUs
JICKAPCTBEHHBIX MpernapaToB. Poib XUMUK B pa3BUTUH MEIMIIMHBI.

XuMHsST TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHINEBBIE 100aBKH. Poiabp XMMHU B
o0ecIieueHn MUIIEBOI 0€30MaCHOCTH.

Kocmernueckne © mapdromMepHble cpeacTBa. beitoBas xumus. [IpaBuiia
0€301IacHOr0 MCIOJIb30BaHMS MIPEIapaToOB OBITOBOM XUMHUHU B IMTOBCEIHEBHOM KU3HHU.

XWMHSI B CTPOUTEIIBCTBE: BaYKHEHIITNE CTPOUTEIIbHBIC MaTepHabl (LIEMEHT, OCTOH).

XUMHUS B CEIIBCKOM X03s1icTBe. OpraHnvecKue U MUHEpaIbHbIC YI00pEHUSI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPHUATIbI, KPACKHU, CTEKIIO, KEpaMUKa.
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Marepuaisl uid 2JeKTPOHUKN. HaHOTEXHOJIOTrUH.

PacuérHble 3ag1aun

Pacuérel: maccel BemiecTBa WiM 00bEMa ra3oB IO HM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; MACChl
(0OBEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIU OJJHO W3 BEIIECTB UMEET
npuMecH; Macchl (00bE€Ma, KOJTMYECTBA BEIIECTBA) MPOIYKTa PEakliu, eClIH OJHO U3
BEIIECTB JIaHO B BHUJE PAacTBOpa C OMNPEICIEHHON MACCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA; MACCOBOM JOJM U MOJISIPHOM KOHLIEHTPALIMM BEILIECTBA B PACTBOPE; NOJIH
BBIX0/1a POAYKTA PEAKIIMU OT TEOPETUYECKH BO3ZMOKHOTO.

MexknpeaMeTHbIe CBSA3H

Peanuzanus MeXIpeIMETHBIX CBSI3€M MPU H3YyYEHUU OOIIEH M HEOpPraHUYecKOou
xumMud B 11 Kjacce OCYIIECTBISIETCS 4epe3 HCMOJb30BAaHUE KaK OOLIUX
€CTECTBEHHOHAYYHBIX MOHSATUMN, TaK U MOHATHM, IPUHATHIX B OTIEIbHBIX MpPEIMETaxX
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SBICHUE, HAY4YHBIM (akT, TUIOTE3a,
TEeOpHsi, 3aKOH, aHalIM3, CUHTE3, KiIacCH(UKAIMs, MEPUOIUYHOCTh, HAOIIOACHUE,
MU3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®dusuka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PAIUOAKTUBHOCTb, MOJIEKYJIa, SJHEPreTUUECKUN YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSHHE BEIECTBA, UCAIbHBIA Ta3, (PU3NYECKUE BEITUYUHBI,
€UHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: ximerka, opraHusM, sKocucTema, Ouocdepa, MeTaboNM3M, Makpo- Hu
MUKPOAJIEMEHTBI, O€JIKH, >KUPBI, YIJIEBOJbI, HYKJICHMHOBBIC KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M TOTOK DHEPTUM B IKOCHUCTEMAX.

I'eorpadus: MuHepanbl, TOpHBIC TOPOJbI, IOJE3HbIE HCKOMAeMble, TOILIURBO,
pecypchl.

TexHoyorusi: XUMHYECKash TMPOMBIIUICHHOCTh, METAJUIyprusi, CTPOUTEIbHbIC

MaTCpHaJbl, CEJIBbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, ITMIICBAsA IIPOMBIIIIICHHOCTD,
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@apMaHeBTquCKaﬂ IIPOMBINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKUX IIPCIIApaTOB,
MMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHAJIOB, 3JJICKTPOHHAsA HPOMBIIIIICHHOCTD,

HAaHOTCXHOJIOTHH.

64



TEMATHUYECKOE ITNTAHUPOBAHHUE 10 KJIACC «OPTAHUYECKASA XUMMU S

Ne Haspanue pasgena Kosmm4ecTBo yacos DJIeKTPOHHBIE (I (POBHIE) CHnHCOK HTOTOBBIX Cnoco0 oleHKH HTOTOBBIX
o0pa3oBaTe/IbHBIE pecypchl TJIAHUPYEMBbIX MJIAHUPYEMBbIX
n/n Ba3za/Yrayoaéunblii pe3yJIbTaToOB ¢ YKa3aHHeM pe3yJIbTaToB
3TanoB ux popMUpOBaHUS
Bcero KonTpoJbh IIpakTny
padoThI padoThI
1 Pa3nex 1. TeopeTuueckue 3/12 0/0 0/0 https://www.yaklass.ru , -OMPECISATh BUIBI -YCTHBII OTpoc
OCHOBBI OPTAHHYECKOM https://resh.edu.ru , XUMUYECKON CBSI3H, TUIT
XUMHUH https://uchebnik.mos.ru THOPUIN3AIINH, BUJIBI
H30MEpHU
-YCTHBIN OIPOC, pELICHUE
- UCTIONB30BATh ITOHATHS: y4eOHBIX 33134
TOMOJIOT, H30Mep
-perieHue y4yeOHbIX 1
-IIPUMEHSATH MTOHATHS: NPaKTHKO-
CTpYKTypHas popMyIa, OpPHEHTHPOBAHHBIX 33124
ANEKTPOHHEIH P PeKT
2 Pa3zned 2. YriieBoaopoanl 14/56 11 1/2 https://www.yaklass.ru , - ONpEeNATh KIacc, -MpaKkTHYeCcKas pabora

https://resh.edu.ru ,
https://uchebnik.mos.ru,
https://www.xumuk.ru

o01mryro popmyity, cBOcTBa
BEIECTBA

- HCTI0JIb30BaTh MOHATHS:
3aMelIEHUE, U30MEpHU3aLINS,
JIETUAPUPOBAHUE,
LOUKJIM3ALWs, TUPOJIN3,
KPEKUHT

- IPUMCHATH ITOHATHUSA:
Ka4Y€CTBCHHAs pCaKIud

-YCTHBIN OIPOC, pELICHUE
Y4eOHBIX 33134

-YCTHBIN OIPOC, pELICHUE
y4eOHBIX 337a4 U MPaKTHKO-
OPHEHTUPOBAHHBIX 3a1a4



https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://www.xumuk.ru/

MOHOMED, MOJIUMED,

noJimMepusalin

CTPYKTYpHOE 3BE€HO, CTEIIEHb

Paznen 3. 11/44 0/1 1/3 https://www.yaklass.ru , - OIpEENATh KJacc, -IpaKkTUYeCcKas pabora,
Kucnopoaconep:kammue https://resh.edu.ru, o01yro ¢popmMyity, CBOHMCTBa YCTHBI orpoc
OpraHHYecKne coOeTUHEHUS https://uchebnik.mos.ru, BEIIECTBA
https://www.xumuk.ru
- UCTIONTB30BATh TIOHATHS:
CUpThL, 3HUPHI, caxapa, -YCTHBII OTPOC, pelICHHE
ruaponus, meina, CMC y4eOHBIX 33134
- IPUMEHSATD TIOHATHS: -YCTHBII OTPOC, pelICHHE
KaueCTBEHHAsI PeaKIHs y4eOHBIX 33/1a4 U MPAKTHKO-
OPHMEHTHPOBAHHBIX 337131
Pasnea 4. 3/12 0/1 0/1 https://www.yaklass.ru , - ONpeeNATh KIacc, -MpakTuyeckas padora,
A3zoTcoaepkauiue https://resh.edu.ru , 001yro (hopMyity, CBOWCTBA YCTHBIH 0OMpoc
OpraHnvecKHe coeJuHEHUs https://uchebnik.mos.ru, BEILlECTBA
https://www.xumuk.ru
- UCTIONB30BATh TIOHATHS:
aAMUHBI, AMHHOKHCIIOTBI, -YCTHBII OTIPOC, pelieHHe
OenKu Y4eOHBIX 337134
- IPUMEHSTD TIOHATHS: -YCTHBII OTIPOC, pelieHne
KaueCTBCHHAsI PEaKIys, y4eOHBIX 3a/1a4 U MPAKTHKO-
JeHATypaLusl OPHMEHTHUPOBAHHBIX 3a71aY
5 Pa3znen 5. 3/12 11 0/2 https://www.yaklass.ru , - OIPEAENSATh MPUPOIHBIE U -MpakTuyeckas padora,
BoIicokoMoIeKyJISIpHBIE https://resh.edu.ru , HCKYCCTBCHHBIC BOJIOKHA, YCTHBIH OMPOC
COeIMHEeHUsI https://uchebnik.mos.ru ITACTMACCHI, KAYIyK
- UCIIONIB30BATh TIOHATHS:
-YCTHBIH ONPOC, pelIeHne

Y4eOHBIX 33134
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https://www.xumuk.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://www.xumuk.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/

- IPUMEHSTH MOHSATHUS:
MIPaKTUYECKUI BBIXOJ
MIPOAYKTa

-YCTHBI ompoc, pelieHne
y4eOHBIX 3a/1a4 ¥ PaKTHKO-
OpPHEHTHPOBAHHBIX 3a/1a4

HTtoro

34/136

2/4

2/8
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TEMATHYECKOE IINTAHUPOBAHHE 11 KJTACC «OBIIIAAA U HEOPTTAHUYECKAA XUMUS»

Ne Haspanue pasgena Kosmm4ecTBo yacos DJIeKTPOHHBIE (I (POBHIE) CHnHCOK HTOTOBBIX Cnoco0 oleHKH HTOTOBBIX
o0pa3oBaTe/IbHBIE pecypchl TJIAHUPYEMBbIX NJIAHNPYEMBIX
n/n Ba3za/Yrayoaéunblii pe3yJIbTaToOB ¢ YKa3aHHeM pe3yJIbTaToB
3TanoB ux popMUpOBaHUS
Bcero KonTpoJbh IIpakTny
padoThI padoThI
1 | Pa3znmexn 1. CTpoeHue aToma. 3/12 0/0 0/0 https://www.yaklass.ru , -OMpPEeeISTh BUBI aTOMOB, -YCTHBII OTpoc
[epuonnyeckuii 3aKoH U https://resh.edu.ru ,
IMepuoauueckas cucrema https://uchebnik.mos.ru - UCTIOJIb30BATh MOHSTHS: -YCTHBIN OTPOC, PelICHHE
XMMHUYECKHX 3JIEMEHTOB 3JIEKTPOHHBIE OPOUTAIIH, y4eOHBIX 3a1aq
JA.A. MenneneeBa METaJUIMYECKue,
HEMETaJUITNYECKHUE CBOICTBA -penieHne yueOHbIX U
MIPaKTHKO-
-IIPUMEHSATH MTOHATHS: OpPHEHTHPOBAHHBIX 33134
3JIEKTPOH, IPOTOH, HEUTPOH,
H30TOIIBI
2 Paznen 2. Ctpoenue 4/13 0/0 0/0 https://www.yaklass.ru , - OMpEeIeNATh BUI -YCTHBIH OTPOC, pEIICHHE

BemecTBa. MHoroo6pasue
BellecTB.

https://resh.edu.ru ,
https://uchebnik.mos.ru,
https://www.xumuk.ru

XAMHUYECKOU CBSI3U, TUIT
KPUCTAIIINYECKON PEeLIETKU

- UCITIOJIb30BAaTh ITOHATHA:
SJICKTPOOTPULATCIIBHOCTD,
CTCIICHb OKHMCJICHHS, HOHBI

- IPUMEHSTh OHSTHUS:
MaccoBasi JI0JIsl BEIIECTBA B
pactBOpe

y4eOHBIX 33134

-YCTHBIN OIPOC, pELICHUE
y4eOHbIX 3a7a4 U MPaKTHKO-
OPUEHTHPOBAHHBIX 3a7a4
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https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://www.xumuk.ru/

Paspen 3. Xumnueckue
peakuuu.

6/27

171

0/1

https://www.yaklass.ru ,

https://resh.edu.ru ,
https://uchebnik.mos.ru,

https://www.xumuk.ru

- OHIpeAcIsATh TUIL
XUMHYECKOH pcakuuu,

- UCITI0JIb30BaTh INOHATHA:

XUMHYCCKOC paBHOBECHC,

SJIEKTPOJIHUTHI, THAPOJIN3,
OBP

- IPUMCHATDH IIOHATHUSA:
cpcaa BOAHBIX paCTBOPOB
BCHICCTB, OKUCIIUTCIIBHO-

BOCCTaHOBHUTCIILHBIC
peakuun

-IpaKkTUyeckas padbora

-YCTHBIH ONPOC, pelIeHNE
y4eOHBIX 3314

-YCTHBIH ONPOC, pelIeHNE
y4eOHBIX 3a/1a4 ¥ PaKTHKO-
OpPUEHTHUPOBAHHBIX 3a7a4

Paznen 4. HemeraLibl

9/36

0/1

1/5

https://www.yaklass.ru ,
https://resh.edu.ru ,
https://uchebnik.mos.ru,
https://www.xumuk.ru

- OIpeNeNsTh CBOMCTBA
HEMETaJJIOB

- UCIIOJIb30BAaTh ITOHATHA:
HEMCETAJJIbI, AJUIOTPOIINA,

- IPUMCHSATH ITOHATHUSA:
Ka4€CTBCHHAsA pCaKInA

-IpaKkTUyeckas padora,
YCTHBIU OIIPOC

-YCTHBIN OIPOC, pELICHUE
yueOHBIX 33134

-YCTHBIH ONPOC, pelIeHHe
y4eOHbIX 3a7a4 U MPaKTHKO-
OpPHEHTHPOBAHHBIX 33/1a4

Pasgen 5. Meraaiabl

8/31

1/1

1/2

https://www.yaklass.ru ,
https://resh.edu.ru ,
https://uchebnik.mos.ru,
https://www.xumuk.ru

- oIpeacyiATh CBOIiCTBa
METAJIIIOB

- UCII0JIb30BaTh INOHATHA:

IIETIOYHBIC METAJUIEI,
aMm(doTepHbIe CBOHCTBA,
KOPPO3HsI, METAJLIYPrHsi

- IPUMCHSATH NIOHATHUSA:

-TIpaKkTH4YecKas pabdora,
YCTHBIN OIIpOC

-YCTHBII 0IIpocC, pelIeHne
Y4eOHBIX 33134

-YCTHBII ONIpOC, pelIeHHe
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https://uchebnik.mos.ru/
https://www.xumuk.ru/

Ka4€CTBCHHAA PCaAKIINA,
MaccoBas J0Jid,
TCHCTHYCCKas CBA3b

yqe6m,1x 3a1a4 U MPaKTUKO-
OPHUCHTHUPOBAHHBLIX 3a1a4

Pa3ngen 6. Xumus u Ku3Hb. 4/17 11 0/0 https://www.yaklass.ru , - ONpPENENATh POJIb XUMUH B -npakTHyeckas pabora,
https://resh.edu.ru , 9KOJIOTHYECKOM, MUTICBOI YCTHBIH OTPOC
https://uchebnik.mos.ru, 0e30MacHOCTH
https://www.xumuk.ru
- UCTIOJIb30BATh MTOHATHS:
HaY4HBIE TPUHIIMITBI -YCTHBIH OTIPOC, pelIeHre
XUMHUUYECKOTO yueOHBIX 33124
MPOU3BOJICTBA, MUILEBHIE
00aBKH
- IPUMEHSATH TOHSTHUS: -YCTHBIN OTPOC, PElIeHHE
«3eNEéHast XUMUS», yueOHBIX 3a/1a4 U PAKTHKO-
yImoOpeHus OPHMEHTHPOBAHHBIX 337131
Hroro 34/136 3/4 2/8
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