MUHUCTEPCTBO ITPOCBEIIEHI POCCUMCKOM ®EJIEPALIMA
MunuctepcTBo 00pasoBanust HoBocubupckoi obnactu

MynununaiabHoe o0pa3oBaHue — TaTapcKuii MyHUIIMIIAIBHEIA OKPYT
HoBocubupckoii obmactu

MBOY Kuesckas COII

PACCMOTPEHO COI''TACOBAHO
Ha 3aceaHuK METOIUUYECKOIO 3am pa no YBP
o0BbeIMHEHUs yUuTeneit ) M.EBceenko/
€CTEeCTBEHHO-MAaTeMaTHUYECKOTO IIMKJIIa «28» aBrycta 2026r.
npotoxoust Ne_1
0T «28» aBrycra 2026r.

PABOYAS ITPOTPAMMA

(ID 10092333)

y4eOHOro mpeamera

«Xumust. Yriay0iaeHHblii ypoBenb (10-11 kiaccnbi)»

i obyqaronuxcs 10 kimacca

c.Kueska, 2026



HOACHUTEJIBHASA 3AITUCKA

PaGouas mporpamMMa 1o XUMHUM Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs
pa3paborana Ha ocHOBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS
denepasibHOM 00pa3oBaTeIbHONM MporpaMMbl cpeaHero oobmero obpazoBanusa(POIl
COO), mnpencraBieHHbIX B @DefepalibHOM TOCYJAapPCTBEHHOM 00pa3oBaTEIbHOM
cragnapte COO, ¢ yuérom Konnenuuu npenogaBaHusi y4eOHOTO mpeameTa « XuMus» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yronmx OCHOBHbBIC
oOpa3oBarenbHblE MPOTPaMMbl, M OCHOBHBIX TOJIOkKEHUN «CTpaTeruu pa3BUTHUA
Bocriutanusi B Poccuiickoit @eneparuu Ha nepuon no 2025 roma» (Pacmopspxkenue
[IpaBurensctBa PD 0T 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YriayOJIEHHOTrO M3Yy4YEeHHs] 3aHHMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro obOpaszoBanus ydamuxcs 10-11 knaccoB. U3ydyenue mpeamera,
peaiuzyeMoe B yCIOBHUSX AUPHEPEHLUPOBAHHOTO, NMPOPUIBHOTO 00Y4YEeHMsI, TPU3BAHO
o0ecreunTh 00111€00pa30BaTebHYI0 M OOUIEKYJIbTYPHYIO MHOATOTOBKY BBIMYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl afanTaluy UX K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KM3HU B
COLIMYME, a TAaKXe IS MPOAOJKEHUS OOyYeHHsI B OpraHu3alusx MpopecCuOHaIbHOIO
00pa3oBaHUsl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHON W3 MPUOPUTETHBIX JTUCIUTLIIUH.

B nmporpamme 1o XxuMuM Ha3zHadyeHHE MpeaMeTa «XUMUsS» MOJTy4aeT MOoJIApPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUM ¢ OCHOBoMoJararommmu nosioxenuamu I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COAepKaHMsl, pe3yJbTaTOB 00yueHus U TpeOOBaHUN K
YPOBHIO TOJATOTOBKHM BBITYCKHUKOB. CBHIETEIBCTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUU (HYHKIIUU:

e UH(pOPMALIMOHHO-METOJMYECKAsl,  pealu3alus  KOTOpoll  obOecrieuynBaeT
MOJIyYeHHUE MPEACTABICHUS O LENSAX, COAECPHKAHUU, OOIIEH CTpATeruu 00y4YeHus,
BOCIIUTAHUSL U Pa3BUTHS OOyHarOUIMXCSl CPEACTBAMH IMPEAMETa, U3y4aeMoro B
paMKax KOHKPETHOTO TTpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAasi, KOTOpas MpelyCMaTpUBAET ONPEACIICHUE:
MPUHIUIIOB CTPYKTYPUPOBAHUS W IMOCJIEI0BATEIBHOCTH HU3YYEHHUS y4eOHOTO
MaTepHaa, KOJIMYECTBEHHbIX U KaYECTBEHHBIX €r0 XapaKTePUCTHK; MOJIX0/I0B K
(GOpMHpPOBAHUIO  COJEPKATEIbHOW  OCHOBBI ~ KOHTPOJSL U OLIEHKHU
00pa3oBaTeNbHBIX JOCTHKCHUN OOyYarOIIMXCS B paMKax UTOTOBOM aTTECTAIlUU
B (hopMe €IMHOT0 TOCYJaPCTBEHHOTO AK3aMEHa MO0 XUMUH.

[Iporpamma aJist yriy0JI€HHOTO U3YYEHUSI XUMUH:

e YCTaHABIMBAECT HMHBAPUAHTHOE NPEIMETHOE COJAEp)KaHUE, 00s3aTebHOe IS
M3Y4YEeHUS B paMKaxX OTIEIbHBIX Mpoduiiel, mpeaycMaTpruBaeT pacupeeicHue u
CTPYKTYpUpOBaHME €ro MO  KJaccaM, OCHOBHBIM  COAEPKAaTEIbHBIM
JTUHUSM/pa3iesiaM Kypca;



e J1aT MPUMEPHOE pacHpelielieHue y4yeOHOro BpEeMEHH, PEKOMEHIYeMOro st
W3Y4YCHUS OTACIBHBIX TEM;

e TIpenajaraeT MPUMEPHYIO MOCIE0BATEILHOCTh U3YUCHUS YUYEOHOTO MaTepraa C
y4€TOM JIOTMKH TOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX W MEXKIPEIMETHBIX
CBsI3EH;

e JTa€T METOAMYECKYI0 MHTEPIPETAUUIO LENed W 3a7a4y U3y4YeHHUs MpeaMeTa Ha
yIiyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX HPHOPUTETOB B CHUCTEME
cpenHero  oOmero  oOpa3oBaHHUsA,  COJAEPKATENBHOM  XapaKTEPUCTHKHU
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHS OCHOBHOW OOpa30BaTEIbHON MPOTPAMMBbI
cpenHero odiero oopazoBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX, TIPEIMETHBIX ),
a TaKkXke C YYETOM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHBIX JEHCTBUN
00y4aronierocs Mo OCBOECHUIO COJAEPKAHUS MPEIMETA.

[lo Bcem Ha3BaHHBIM TMO3UIMSM B TIPOrpaMMe IO XHUMHH TIPEIyCMOTpEHa
IIPEEMCTBEHHOCTh ¢ OOyUYE€HHEM XMMHUU HAa YPOBHE OCHOBHOI'O OoOLIEro oOpa3oBaHus. 3a
npejeaaMyd YCTAaHOBJIGHHOW MPOrpaMMoOil MO XUMHUHU 00s3aTeIbHOW (MHBApUAHTHOM)
COCTABJISIIOLIEH cojepkaHusi ydeOHOro mnpeameTra «XHMHS» OCTAa€Tcd BO3MOXKHOCTH
BBIOOpAa €ro BapUaTUBHOM COCTABIISIIONIEH, KOTOpas JOJDKHA OINpEAENsIThCS B
COOTBETCTBHUH C HAMPABIEHUEM KOHKPETHOTO MPOQPIIst 00yUeHUsI.

B cooTtBerctBuuM ¢ KoHIenTyanbHbIMU nojioxkeHuasMu OI'OC COO o HazHaueHUH
peaMeToB 0a30BOTO W YINIYOJIEHHOTO ypoBHEH B cucteMe auddepeHIrpoOBaHHOTO
o0y4eHHUsI Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHUsi XUMHSI HA YPOBHE YTIIyOJIEHHOTO
M3Y4YCHUs HANpaBJICH Ha peaju3allii0 TMPEEMCTBEHHOCTH C TOCIEAYIOIMIMM JSTaroM
MOJIYYeHHUS] XUMUUYECKOT0 00pa30BaHMs B paMKaxX M3YyYEHHsI CICIMATbHBIX €CTECTBEHHO-
HAay4YHBIX M XUMUYECKUX JUCIMIUIMH B By3aX U OpraHu3alusix CpeIHEero
npodecCHOHAIBHOTO Oo0pa3oBaHusi. B 9TOM CBsI3u uH3ydeHHE MOpeaMeTa «XUMUs
OPUEHTHUPOBAHO MPEUMYILECTBEHHO HAa PACIIMpPEHUE U YriayOJieHWEe TEOPEeTUUYECKON U
MPAKTUYECKON TOATOTOBKM OOYYAIOMIMXCS, BBIOPABIIMX OMNPEACIEHHBIA MPOPUIH
oOyueHusi, B TOM YHCJIE C MEPCHEKTUBOM MOCHEAYIOUIET0 IMOJIYYeHUS XUMHUYECKOTO
oOpa3oBaHMsl B OpraHuzanusix npodeccruoHanbHoro odpasoBaHusi. Hapsny c stum, B
ceere TpedboBanuii ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOEHHS (enepanbHOU
o0pa3oBaTeIbHONM MpOrpaMMbl CpeIHEro OOIIero oOpa3oBaHUs H3Y4YEHUE IIpeaMeTa
«XuMus» OPUCHTHUPOBAHO TAKXKE HA PEIICHHE 3a/ad BOCIHUTAHHUS W COIMAIBHOTO
pa3BUTHS OOydJaronuxcsi, Ha (GOPMUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH,
YMEHHUM pallMOHAIM3AlUK Y4eOHOTO Tpyda M OOOOMIEHHBIX CIIOCOOOB JEATEIBHOCTH,
UMCIOIINX MEXIUCITUTUTMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocraBnsomuMHA  MpeaMeTa «XUMHS» Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHUS
SBJISIFOTCSL YTITyOJIEHHBIE Kypchl — «Opranudeckas xumus» u «O01as U HeopraHudeckas
xumus»y. [lpu ompeneneHMM TOAXOMOB K OTOOPY M CTPYKTYPHOM OpraHU3aINH



collepKaHUsl 3THX KypCOB B IMpOrpaMMe€ IO XMMHUH 33 OCHOBY HPHUHSATHI IOJOKEHUS
®I'OC COO o paznuuusx 6a30BOro U yriayos€HHOTO YPOBHEHM N3YUESHHUS IIPEAMETA.

OcHoBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u  «OOmas u
HEOPraHWYECKasi XMMHUS» COCTaBIISIET COBOKYIIHOCTb IPEIMETHBIX 3HAHUM M YMEHUH,
OTHOCSIINXCS K 0a30BOMY YPOBHIO M3Y4EHHUs IpeaMeTa. JTa cucTeMa 3HaHUM MOoJydaeT
ONpEeNeNEHHOE TEOPETUYECKOE JIOMOJIHEHHWE, TO3BOJISIIOIIEE OCO3HAHHO OCBOMTH
CylIecTBEHHO Ooublinii 00bEM (hakTonormueckoro marepuana. Tak, Ha yriayOn€HHOM
YPOBHE M3y4YeHUs NpeaMeTa obOecreueHa BO3MOXKHOCTb 3HAYUTENIBHOTO YBEIMYEHUS
o0bEMa 3HaHUM O XMMHYECKMX D3JIEMEHTAaXx M CBOMCTBAaX WX COCAMHEHHUH Ha OCHOBE
paciIipeHys ¥ YIiIyOJeHusl IPeICTaBICHUN O CTPOCHUH BEIIECTBA, XMMUUECKOH CBS3H U
3aKOHOMEPHOCTSIX ~MPOTEKaHUs pPEaKUUd, pacCMAaTPUBAEMbIX C TOYKH 3pEHHS
XUMUYECKON KHHETHUKM W TEPMOJMHAMHKHU. M3yuyeHue MNepuoauyYecKkoro 3aKoHa H
[leprognueckoil CUCTEMBI XMMMUYECKHUX DSJIEMEHTOB Oa3upyeTrcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX IMPEACTABICHUSAX O CTPOCHHHM aroMa. XUMUYECKas CBS3b
OOBSACHSIETCSI C TOYKM 3PEHHUS] DHEPreTUUYECKUX HM3MEHEHUN mnpu €€ oOpa3oBaHHM U
pa3pylIeHUH, a TaKXKe C TOUKU 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. V3ydyeHne THIOB
peakiuii  JonoiHseTcs (HOPMUPOBAHMEM TMPEJACTABICHUN 00 3IEKTPOXUMUYECKUX
IIpoleccax M 3JIEKTPOJIM3E PACIUIABOB M PAacTBOPOB BEUIECTB. B Kypce opraHM4eckoi
XUMHMHU TPU PACCMOTPEHUU PEAKLMOHHON CIIOCOOHOCTU COEIMHEHUH ynemnsieTcs: ocodboe
BHHMaHHE BOIpocaM 00 3JEKTPOHHBIX 3(PQeKTax, O B3aMMHOM BIIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HavyeHHE UMEET TO, YTO Ha COJIEPKAaHHE KYpPCOB XUMHUU YIIyOJIEHHOTO
YPOBHSI M3YYEHHS /I KJIACCOB OMNpPeAeNIEHHOrO Mpoduis (TIaBHBIM 00pa3oM Ha HUX
CTPYKTYPY U XapakTep JOTOJHECHHH K 00IIel CUCTEME MPEIMETHBIX 3HAHWM ) OKa3bIBAIOT
BIIMSIHUE CMEXHBIE MpeaAMeThl. Tak, HanmpuMep, B COAEP’KaHUU MpPEeIMETa ISl KJIacCOB
XUMUKO-(r3ndeckoro npoduis 0onblioe 3HadyeHUue OyAyT MMETh 3JIEMEHThI Y4eOHOro
MaTepuana no oouieit xumuu. [lpu u3yyeHun npeaMera B JaHHOM Cy4ae akleHT Oyner
c/efiaH Ha OOLIHOCTh METOJOB IMO3HaHUs, OOIIHOCTh 3aKOHOB M TEOpPUH B XMMHU U B
¢u3uKe: aTOMHO-MOJEKYJIApHas Teopust (MOJIEKYyJsipHas Teopus B (U3HKE), 3aKOHBI
COXpaHEHUsI MacChl U SHEPTUH, 3aKOHbI TEPMOAMHAMUKH, JIEKTPOJIN3a, PEACTABICHUS O
CTPOEHHUU BEILECTB U APYroe.

B 1o xe Bpems B collepiKaHHMU IpeaMeTa JJs KJIAacCOB XMMHKO-OHMOJIOTHYECKOTO
npoduis GoNbIIMKM yIenbHBIN Bec OyAeT UMETh OopraHuyeckas Xxumusa. B stom ciydae
MPEA0CTABIISAECTCA BOBMOXKHOCTD JIsl 00Jiee 00CTOSTENBHOTO PACCMOTPEHUS XUMUYECKOM
OpraHu3alMi KJIETKW Kak OWOJOTMYECKOM CHUCTEMbI, B COCTaB KOTOPOMl BXOIAT, K
npuMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTbI, KakK JIMIUAbL, O€JKH, YIJIEBObI,
HYKJIEUHOBBIE KHUCJIOTBI M aApyrue. I[Ipm >TOM 3HaHUS O COCTaBE M CBOMCTBax
IIPEICTABUTENIE OCHOBHBIX KJIACCOB OPraHWYECKHX BEIIECTB CIIYXaT OCHOBOWM JIA
U3y4YEHUs CYIIHOCTH IPOLECCOB (POTOCUHTE3A, JbIXaHUsI, TUIIEBAPEHUS.



B mmanme ¢opMupoBaHuST OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIlleHAYYHbIX METOJOB IO3HAHUS M OMbITA MNPAKTUYECKOTO MPUMEHEHUS HayYHbBIX
3HAHUI H3y4yeHHE NpeaMeTra «XuMHus» Ha yriyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX C y4eOHBIMU MPEIMETAMHU.

[Ipu uzyuenun ydebHOro npeaMera « XuMus» Ha yriyOJI€HHOM ypOBHE TakKe, Kak
Ha YpPOBHE OCHOBHOTO W CPEIHEro ooimero oopa3oBaHus (Ha 06a30BOM ypOBHE), 3a7a4eid
MEPBOCTETICHHOM 3HAYUMOCTH SIBIIICTCS (POPMHUPOBAHWE OCHOB HAyKH XHMHH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, MPAKTUYECKON JEATETbHOCTH 4YeJIOBEeKa H
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYyJbTYyphl. Pelienue 3Toil 3ajauu Ha yriyOJIEHHOM
YPOBHE U3YYEHHUS MPEIMETA NPEANOIAracT PeaN3alI0 TAKUX LIEJIEH, KaK:

e (¢opmMupoBaHHE TMPEACTABICHUN: O  MaTepUAIbHOM  E€JUHCTBE  MHpA,
3aKOHOMEPHOCTSIX W TI03HABA€MOCTHU SIBJICHUU NPUPOABI, O MECT€ XUMHHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ Beayllell poiu B 00eCleueHUr yCTOMYUBOTO
Pa3BUTHS YEJIOBEUYECTBA: B PEUICHUU MPOOJIEM SKOJIOTUYECKOM, SHEPreTHUECKON
M THIIEBOM O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JIaHUM HOBBIX
MaTepUalioB, HOBBIX HCTOYHUKOB HHEPrHUH, B OOECIEUYEHUU PAIMOHATBLHOTO
MIPUPOIOTIOIB30BaHusA, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YeJIOBeKa, a TaKKe DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3710pPOBBIO U IPUPOJHOMN CpELE;

e OCBOCHHME CUCTEMbI 3HAHWH, JIC)KAIIUX B OCHOBE XMMHYECKOW COCTABISAIOLIECH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpa: QyHIAaMEHTAJbHBIX MOHSATHM, 3aKOHOB U
TEOPUI XUMHH, COBPEMEHHBIX MPEJCTABICHUI O CTPOEHUHU BEIIECTBA HA Pa3HBIX
YPOBHSIX —  aTOMHOM, HMOHHO-MOJIEKYJSIDHOM,  HAAMOJIEKYJSIPHOM, O
TEPMOAMHAMHYECKUX M  KUHETUYECKMX  3aKOHOMEPHOCTSX  IMPOTEKaHUs
XUMUYECKUX PEAKIUM, O XUMUUYECKOM PaBHOBECHH, PACTBOpaxX M JUCHEPCHBIX
cucrtemax, 00 OOUIMX HAYYHBIX MTPUHIIMIIAX XUMUUECKOTO TTPOU3BOJICTBA;

e (¢opmupoBaHrUe y OOyYaIOIIUXCS OCO3HAHHOTO IOHUMaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMUYECKHX 3HAHUU ISl OOBSICHEHMs KIFOUEBBIX UCH U MpoOem
COBPEMEHHOM XUMUHU, JJ1s1 OOBSICHEHUS Y TTPOTHO3UPOBAHUS SBICHUMN, UMEIOLITUX
€CTEeCTBEHHO-HAYUYHYIO MIPUPOJY; TPAMOTHOTO pelleHus pobJieM, CBA3aHHBIX C
XAMUEN, TPOTHO3UPOBAHUSA, aHAIW3a M OLEHKA C TMO3ULHAU SKOJOTMYECKOU
0€30MacHOCTH TOCJIE/ICTBUI OBITOBOM ¥ TMPOM3BOJCTBEHHON NEATEILHOCTH
YeJIOBEKa, CBSI3aHHOW C XHWMHWYECKUM MPOU3BOJICTBOM, HCIOJIb30BAHUEM U
nepepaboTKOM BEIIECTB;

e yriIyOJieHHE MPEJICTABICHUN O HayYHBIX METOJIaX MO3HAHMS, HEOOXOAUMBIX IS
MpUOOPETEHUS YMEHHM OPHEHTHPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBICHUW, HWMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKOU
NEATEIIbHOCTH U MOBCEHEBHON KU3HMU.



B nnane peanu3anuy nmepBOOYEPEIHBIX BOCHUTATENBHBIX WM Pa3BUBAIOIIMX (YHKITHMA
LEJIOCTHOM CHUCTEMBI CpeAHero oouiero oOpa3oBaHMs IpU H3YUYEHHU NpeaMeTa
«XUMHSD» HA YIIIyOJIEHHOM YPOBHE O0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKUe LETH U
3a/1a4uy, KaK:

BOCIIUTaHUE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUHN MPUPOJIbI, YBAKEHUS K
MPOIIECCY TBOPUYECTBA B O0JACTH TEOPETHUCCKUX W MPUKIATHBIX MCCIICIOBAHUN
B XUMUHU, (HOPMHUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAllMM K OOYYEHHI0O U T[O3HAHHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCIUTAHUIO HAa OCHOBE YCBOEHHS OOIICYEIIOBEYECKHUX
LICHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
crocoOHOCTeH o0yuaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEITLHOTO OTHOIICHUS
K caM000Opa30BaHUIO W HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCIEIIHON
npodeCCUOHAIBHOM ¥ OOIIECTBEHHON  JIEATEIbHOCTH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBbIO U MMOTPEOHOCTH B 3[I0POBOM 00pa3e >KU3HU;
dbopMHupOBaHE YMEHUN M HABBIKOB Pa3yMHOTO TIPUPOJIOIIOIB30BAHUS, PA3BUTHE
AKOJIOTUYECKON KYJIBTYphl, MPHUOOpPETEHHE OMbITa OOIIECTBEHHO-TIOJIE3HOU
HKOJIOTUYECKOM JIEeSITEIbHOCTH.

OO0miee 4MCIIO 4YacoB, MPEAYCMOTPEHHBIX [JIi M3YYEHUS XUMHUU Ha YIUIyOJIECHHOM
YpOBHE cpeqiHero odiiero oopazoBanusi, coctanisier 204 yacos: B 10 kinacce — 102 gaca
(3 gaca B Heppento), B 11 kimacce — 102 vaca (3 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3M.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBumanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C 00pa3laMyd OPTraHUYeCKHX BEMIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj aikaHoB, o01Iast popMyiia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropenus. [IpeacraBinenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XHMHUYECKHX CBOMCTB ManbIX (LMKJIONpPONaH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3alysl aTOMHBIX OpOMTalie yriepoda, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOWMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEPHU3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuE MoOJieKynbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBPAILCHUI:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUS, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUJIPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Os!I osryueHus: U mpuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukaius yrieBogoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUe >PHUpoB Leutoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TcCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHUInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajlaHud. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAsE M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATyparus OEJIKOB MPU HArpeBaHUU, IBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmacTmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCMEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpAICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QopMyIIbl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOII0JCHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. Xumudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0Jis BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelleHHble n
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKon
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JAaBJICHUE U KOHIICHTPAIlMU BEIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CTIOCOOBI MOTYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHI. [IprMeHeHune azoTa
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauneHuil. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e
CoJIi. AKTUBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenne kpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nyeckue cBoWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnyueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kanpluil: MoiydyeHue, (Qusnueckue Hu
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTEepHBIE CBOICTBa OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
ruapokcuabl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel u IuxpomaThl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

du3nYeCKne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeauueHuil. [lomyyenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IpPEBpallCHUIL:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€JI€3a C PacTBOPAMM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeguHeHUs», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpuHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS THAIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Poibh xuMuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE pPACTBOpPA C OMNPEACIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHUYeCKOM XMMHM B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallUu3, CUHTE3, KJacCU(UKAaIUs, MePUOJUIYHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, Tel0, O0OBEM, arperaTHOE COCTOSHHUE BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIICHHOCTD,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPEICICHUIO; HAUTMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesTeIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTHM TpPaBWI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanusi, Oyaymiel mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIEHOTO MPUPOIOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAIOIEeM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHMM HOBOW 0a3bl MaTepUATbHOM KyJIbTYpbl, B PEIIEHUH TI00aTIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa UM CHeluupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE y4yeOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh NPU OCBOCHWM 3HAHWUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjiIacCU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTAHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBA3W MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUHU CHUMBOJAYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkuuu — MpPU PEUICHUWM YYEOHBIX IMO3HABATEIBHBIX M IMPAKTHYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEaKIHnii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
INOUCKY METOJIOB PpELICHUS NPAKTUYECKUX 3a]ad, MNPUMEHEHUIO pPAa3IUYHBIX
METO/IOB ITO3HAHMSI.

3) pa6oTa ¢ uHpopmManueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3NUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMAaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora 1/ uau
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThI MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUHU Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOT'O 3HAHMSI M MPUMEHEHHUIO 3HAHWU B PA3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHasT M TPOCTPAHCTBEHHAas (TeoMeTpuYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTaBICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTAHABIIMBATh MX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJII COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil ~ TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiuii, peakmuii HMOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMHPOBAHHOCTh YMEHHUMN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiiepoBa 1j1s1 0OBbSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB TIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOMN
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKa, CBS3aHHOW C MepepadoTKOH
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJyYeHHUE U U3YYEHHE CBOWMCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH I1eJIeCO00pa3HOTO MOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH TToka3zaresns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHUS Kypca «OOIIass W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEM HKOJOTHMUYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 370POBBIO M IPUPOJHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOIUTHYECKOW IUCCOLMAIUU, MEPUOAUUECKUIA
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€ B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJMHAMUYECKMX W KHHETHMYECKHUX 3aKOHOMEPHOCTIX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX NPEBPALLECHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M U THUNA KPUCTAIMYECKOM pEHETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolMx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

Cc(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI NEPUOIUYECKOTO 3aKoHa .
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE M BO30YXIEHHOE IHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MIOMOILBIO YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIU3a;  PeaKuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIFOMHUHHUS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH pPACUETHl: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEeaKIuy; 3HAYEHUS BOJOPOAHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
OmpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPKICHUE KaUeCTBEHHOIO COCTABa HEOPTaHMYECKUX BEIIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH M JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol ¥ 1abopaTopHBIM 00OpyJOBaHUEM, OOpaIieHUs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTUXKEHUS €€ YCTOWYMBOTO pPa3BUTHUSI, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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3.3 VrieBoasl 9 1 https://m.eds00.ru/962BYGF10
Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTBL. belku 12 1 2 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

5.1 BricokoMoOneKyIsipHbIE COEAUHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3 6
[TPOTPAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii
I1
11 SAROH 1 LCPHOMTHCORA CHCTOMA 9 https://m.edsoo.ru/R39EAGJIPC
XUMHUYECKUX 3eMeHToB /1. 1.
MenneneeBa
1.2 Crpoenne pewectsa. Muoroobpasie 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILECTB
1.3 XUMHUYECKUE PEAKITIH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hewmerainmnsl 31 https://m.eds00.ru/SNCC2YQRJ
2.2 ‘ Mertainsl 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no pazneny 54
Pa3nen 3. Xumus u Ku3Hb
M . X
3.1 CTOART TOSHAMIA B XHMIIL. AHMILLH 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

[Ipeamer u 3HaueHue
OpraHM4YeCKON XUMHH,
MIPEJCTaBICHHE O MHOTO00pa3HH
OpraHUYEeCKUX COEIMHEHUM

https://m.edsoo0.ru/48G4H34K4

DNEeKTPOHHOE CTPOCHHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOXHOCTH aToMa

yriaepoza

https://m.eds00.ru/ODI6 TSLIR

XnMuyeckas CBI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3mbl 00pa3zoBaHUs
KOBaJEHTHOM CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopust cTpoeHUs OPraHUuYECKUX
coennHeHnit A. M. byrieposa

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3((DHEKTHI B
MOJIEKYJIaX OpraHMYeCcKUX
COCTUHEHUN

https://m.edsoo.ru/MIAFQ4PQO

https://m.eds00.ru/GN3QZ8AHX

IIpencrasnenue o

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

KJIacCU(UKALIUU U
crcTeMaTnyeckas HOMCHKIIATypa
(IUPAC) oprannyeckux BEIIECTB

10

Knaccudukanus peakuuii B
OPraHN4YeCKOM XUMHH

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
oOmrast popmyina, HOMEHKIATypa
Y U30MEpHs, FJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

duznyeckue 1 XUMHUUECKHUE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/M5DJYMP9M

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edsoo.ru/GV8LNQJ3X

11

Haxoxnenne aikaHoB B
npupoje. CriocoOb! OTydeHUs U
MIPUMEHEHHE AJTKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: oomas Gopmyia,
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH CTPOEHUS U
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMECHEHHE

https://m.eds00.ru/Q4B59001A

13

Pemenne pacuéTHbIX 3a7a4 Ha
OTpEeIETICHUE MOJIEKYIIIPHON
(hopMyITBI OPTaHHUYECKOTO
BEIECTBA [0 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOIAIINX B
ero cocraB. Cucremaruzanus u
000011IeHIe 3HAHMI 110 TeMe

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

15

AJIKEHBI: TOMOJIOTHUECKUH PsiJI,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoJiekya. CTpyKTypHas ¥ IUC-
TpaHC-U30MEPHS ATKEHOB
dusnueckue U XUMUYECKHE

CBOMCTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

https://m.edso0.ru/NCGOE2K0J

https://m.edso0.ru/6 XZHRIRTW

16

CriocoOpl mostyueHus u
MPUMEHEHHE AITKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

18

19

20

[IpakTuueckas padbora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YeHHUe ero CBOMCTB"

Pemienue pacuéTHbIX 3a1a4 Ha
OIIpEAEIIEHUE MOJIEKYIIIPHON
(bopMyJIBI OPraHNYECcKOro
BelIeCTBa

AnKagueHsl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMyiupoBaHHbIe. OcOOEHHOCTH
AJNEKTPOHHOTO CTPOEHUS

XMMHUYECKHE CBOUCTBA
CONPSIKEHHBIX JUEHOB

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV

https://m.edso0.ru/M356GLRBE

21

22

Crioco0sl mostyueHus u
IMPUMCHCHUC aJIKAANCHOB
AJIKMHBI: TOMOJIOTHYECKHUH Psiji,
obmrast popmysa, HOMEHKIATYPA,

https://m.edsoo.ru/KT8M1N272

https://m.edso0.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (hU3MUecKre CBONCTBA

23

24

XUMHUYECKUE CBOUCTBA aJIKUHOB

KauecTBeHHble peakiuu Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/MQ7AO3SUC

https://m.edsoo.ru/45UN142UY

25

CriocoObl mostyueHus u
PUMEHEHHE AJIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

27

28

29

Pemenue 3agay: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOMN
peakiuu

Cucremarusanusa 1 0000IIeHNE
3HAHUH 110 TeMe

ApEeHBI: TOMOJIOTUYECKUH P,

obmas popmysa, HOMEHKIATypa.

ONEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 O€H30J1a ¥ TOJTyoJIa, UX
(u3nvecKue cBONCTBa

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKury 3aMEeLICHUS

https://m.edsoo.ru/Q7XMPZSRF

https://m.edsoo.ru/I9DNOP1NS8

https://m.edsoo.ru/WNGDLBK5D

https://m.edsoo.ru/FCNHX9WY'1

30

XHUMHUYECKUE CBOWCTBA APEHOB:
peaxkuu MprUCOECINHEHUS,
OKHCJICHHE TOMOJIOTOB O€H3071a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTA XUMHUYECKUX
CBOMCTB CTUPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemrenne pacu€THbIX 3a1a4 HA
OIIPEIEIICHUE MOJIEKYIIIPHOU

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA

33

34

35

CriocoObI mosryueHust u
NPUMCHEHHE apECHOB

I'eHeTn4eckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
yTIEBOJIOPOIOB

Pacué€rsl 10 ypaBHEHUAM
XUMUYECKUX PEaKITUH.
Cucremarusanusa 1 0000IIeHNE
3HAHWH 10 TEME

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo.ru/IX7QM5T7F

https://m.edso0.ru/9VBZTYA4PI

36

[Ipuponnsii ras. [lomyTHeie
He(TSHbIE ra3bl

https://m.edso0.ru/CK1CUWWEN

37

38

39

KameHHbIi1 yross 1 IpoTyKThl
€ro nepepadoTKu

Hedtb u ciocobs! e€
nepepabotku. [Ipumenenue
MIPOYKTOB MepepadboTku HehTH
I'eHeTnyeckas CBA3b MEKIY
pa3IMYHBIMH KJIACCAMU
yTIEBOIOPOIOB

https://m.edsoo.ru/BDDEXD2FV

https://m.edsoo.ru/OREQY2CYG

https://m.edsoo.ru/HQ22U8ZHE

40

l"asnorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHME; pEaKLUU 3aMEIICHUS
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JeiicTBue 1menouei Ha
TaJIOTeHIIPOU3BOIHBIC.
BsaumopeiicTBue

https://m.edsoo.ru/FF11CTQKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

MUTaAJIOTE€HAJIKAHOB C MAaTHUEM U
IIUHKOM

42

43

44

45

Cucremaru3zanus u o0o0meHne
3HaHUH 110 paszueny
"YraneBonopoast"

Kontposnbnas padota Nel mo
Teme "YraeBonopob"

[IpenenbHbIe OJHOATOMHBIC
CIIHPTHI: TOMOJIOTHYESCKHH PSIII,
oOmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEPHs,
HOMEHKJIATypa, KilacCHu(HKaIus,
¢bu3nveckre CBONCTBA

XUMHUYECKHE CBOUCTBA

MMpEACIIbHBIX OAHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJH90TT50

https://m.edsoo.ru/I9INSKPMLB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoObl nostydeHus u
IPUMEHEHHE OTHOATOMHBIX
CIIMPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3¢upHI: HOMEHKIIATypa
1 U30MepHs, 0OCOOCHHOCTH
(1)H3H‘—I€CKI/IX U XUMHNYECKUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaroMHsble CIIMPTHI:
STUJIEHTIIMKOJb U TIULEPUH, UX
¢bu3nyeckrue 1 XuMHUYeCcKHe
CBOMCTBa

https://m.edsoo.ru/KMYAEBG5AX

49

CriocoObI ostyueHust u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

MPUMCHCHUC MHOT'OATOMHBIX
CIIUPTOB

50

51

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢du3nveckrue CBONCTBA.
Tokcuunocth Gerona

XuMHYecKue CBOMCTBA (heHoIa

https://m.edsoo0.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

CriocoObl mostyueHus u
npUMeHeHHe QeHoa

https://m.edsoo.ru/60B9BOAKU

53

[IpaxTuueckas padora Ne 2 o
teme «Pemenune
HKCHEPUMEHTAIBHBIX 33a4 110
teme "CrupTsl U peHONBI"

https://m.edsoo.ru/SHIGNHMGK

54

55

56

57

Cucremaruzanuys u 00001eHue
3HAHUI 10 TEME

AJbaETUAB U KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHON TPYIIIHI;
TOMOJIOTHYECKHUE PSJIbI, 0011as
dhopmyna, uzomepus u
HOMEHKJIaTypa

AnbAerubl U KeTOHBI:
(u3nuecKre CBOMCTBA; peaKkiuu
MIPUCOSANHEHUS

Peakuuu oxucnenus u

KauCCTBCHHLIC pCAKIIUU
AJIbACTUI0B U KETOHOB

https://m.edsoo.ru/J7BQQOWDB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

58

CriocoObI ToTydeHust
QITBJICTU/IOB M KETOHOB

https://m.edsoo.ru/KOSEDOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOEHUS UX
MOJIEKYII

https://m.edso0.ru/SAG3MM12R

60

N3omepus u HoMeHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
¢dusnveckre CBOMCTBA

https://m.edso0.ru/88RK8HSL4

61

62

63

XUMHYECKHE CBOMCTBA
IpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0EeHHOCTH CBOMCTB
MYypaBbUHOMN KHCIOTHI.
MHoroo0pasue kapOOHOBBIX
KHUCJIOT

Oco6eHHOCTH CBOMCTB:
HENpeIeIbHbIX U
apOMAaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edsoo.ru/PO7B20AZG

64

65

66

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoObI ostyueHust u
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

CnoxxHbie 2(UpHI:
TOMOJIOTHUYECKUH PsiJI, O0IIIast
dbopMmyna, nzomepus u

https://m.edsoo0.ru/ASMOKWR52

https://m.edso0.ru/ZY83U872I

https://m.edsoo.ru/4C5QIMALE



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

HOMEHKJIaTypa

67

68

69

70

dusnyeckne 1 XUMHYECKUE
CBOMCTBa 3(UPOB

Pemrenne pacu€rHbix 3a1a4: no
YPAaBHEHUIO XUMHYECKOU
peakluu, Ha OIpeiesieHre
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[IpakTuueckas padorta Ne 3 o
teme «Pemenune
SKCIEPUMEHTAIIbHBIX 3aa4 110
Teme "KapOOHOBBIC KHCIIOTHI.
Crnoxuble 3¢pupsr"

XKuper: ctpoeHue, GU3NUECKUE U
XUMUYECKHE CBOWCTBA
(ruaponus)

https://m.edsoo.ru/TCIGEW2K6

https://m.edsoo.ru/K512Q0HVD

https://m.edso0.ru/OGEJG1Z6Q

https://m.edsoo.ru/9SIVVGAD3

71

Oco0eHHOCTH CBOMCTB KUPOB,
COJIEpKALINX OCTaTKH
HenpeAeIbHbIX KUPHBIX KUCIIOT.
2Kupsl B mpupone

https://m.edsoo.ru/HAIOMQY A6

72

MBpbI1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Mmorotiee neiicrue. [lonstue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJIOB U
KHUCJIOPOJACOAEPKAIINX
OPraHMYECKHX BEILECTB

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

Pacuétel 1o ypaBHEeHUAM
XUMUYECKHUX peaKIi

https://m.edsoo.ru/LZ5VLL2BX

75

76

77

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

OOwiast xapakTepUcTHKa
YIJIEBOJOB U KJIacCU(PUKaLU
yTJI€BOAOB (MOHO-, TU- U
oJIMCaxapu/bl)
MoHocaxapubl: pusnyeckue
CBOWCTBA U HAXOXKJCHHE B
pupoje

https://m.edsoo.ru/S8WM8F7D7

https://m.edsoo.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue rroKo3sl, €€
3HAUEHUE B JKU3HEIEATEIbHOCTH
opraHusma

https://m.eds00.ru/6LS9BLN9Q

79

Jucaxapupl: caxaposa,
MaJbpT03a U JaKTO3a.
Haxoxnenue B mpupoe u
IIPUMEHEHUE TUCAXAPUJIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3nYECKue U
XHMHYSCKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/52Z6 UKUNG

81

82

[TousTue 00 HUCKYCCTBCHHBIX
BOJIOKHaXx

Pemrenue pacueTHbIX 3aa4 HA
onpeJeleHue 101U BbIX0oAa
MPOJIYKTa Peakluu OT
TEOPETHYECKU BO3MOXKHOTO

https://m.edso0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

Cucremaruzanuys u 00001eHue
3HAHUM 110 pas3zaeny

https://m.edsoo.ru/YTA71S0GH

84

85

86

87

KonTtponsHas padora Ne2 mo
teme "Kucnopoacoaepxarine
OpraHu4eckue coeAuHeHus"
AMUHBL: KJTacCUPUKAIHS,
CTPOCHHUE MOJIEKYJI, 001Iast
dbopmyiia, u3omepus,
HOMEHKJIaTypa 1 (pu3nuecKue
CBOICTBA

XUMUYECKUE CBOMCTBA
an(aTHUIECKUX aMUHOB
AHWINH: CTpOCHHE aHWIINHA,
0COOEHHOCTH XUMHUYECKHX
CBOWCTB aHUJIMHA

https://m.edsoo.ru/40ZT3216M

https://m.edso00.ru/64T9T10ZV

https://m.edsoo.ru/MYC4DL1GD

https://m.edso0.ru/FRTQ7TUDA

88

CrniocoObl mostyueHus u
pUMEHEHHE aTn(aTHIECKIX
aMHMHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMWHOKHCJIOTBI: HOMEHKJIATypa
1 uzomepus, puznyecKue
cBoiicTBa. OTAENbHBIE
MPEICTaBUTENN 0-aMUHOKHCIIOT

https://m.edso0.ru/RQIQOFGFVC

90

XHUMHUECKHE CBOMCTBA
aMHUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUCHUE
amuHoKucioT. CuHTE3 U
TUIPOJIN3 TIEITHI0B

https://m.edso00.ru/16QZ981XZ

91

benku kak npupoaHsie

https://m.eds00.ru/C031GD96B



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

MOJTUMEPBI; CTPYKTYPbI OEJIKOB

92

93

94

95

96

XUMHYECKHE CBOMCTBA OEIIKOB

A3zoTcoaepxaiiue
TeTEePOIMKITHYECKHIE
coeauHeHus. HykiienHOBEIE
KHCJIOTBI: COCTaB, CTPOCHHUE H
OuoJsIornvecKas poJib

[IpakTuueckas padorta Ne 4 o
Teme «Penienue
SKCIEPUMEHTAIBHBIX 3a7a4 10
Teme "A3oTcoaepxkaniue
OpraHUYeCKUe COeTUHEHU"

[IpakTuueckas padbota Ne 5 o
Teme «Penrenue
AKCIEPUMEHTAIIbHBIX 3aa4 [0
TeMe ""Pacrio3HaBanne
OpraHWYECKUX COCTUHEHHI"

KontponsHas padora Ne3 o
Teme "A3oTcoaepxkanine
OpraHu4ecKue coeauHeHus"

https://m.edsoo.ru/67MDSJICA

https://m.edsoo.ru/6 A9U8IK1G

https://m.edso0.ru/NC46Z2YR7

https://m.edsoo.ru/4AGSLO35TE

https://m.edsoo0.ru/R69Q6G80U

97

OcHOBHbIE TOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUM U METO/BI UX
CUHTE3a —II0JIMMEpU3aLys U
MTOJIMKOHACHC AU

https://m.eds00.ru/7SVQS1I0N

98

[Imactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMepbl: HaTypaJIbHbII

https://m.edso0.ru/SO6ALFPLS8



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

CHUHTCTUYCCKUC KaYIYyKH. Pe3una

100

101

102

Bonokna: HatypanbHble,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cienuanbHOTO
Ha3Ha4YCHUs

[IpakTrueckas padota Ne 6 1o
Teme «Penienue
AKCIIEPUMEHTAIIbHBIX 3324 10
teme "Pacrio3HaBaHue I1acTMace
M BOJIOKOH"

O000I11IeHIE U CUCTEMATU3AIUS
M3Y4YEHHOT0 MaTepuaa 1o TeMe
"BricokoMoOneKysipHbIE
coeauHeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/DQOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo.ru/REGCOZS45



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

AtoMm. CocTaB aTOMHBIX sJIEp.

1 i 1 https://m.edsoo.ru/NOPBJ3G7]
XuMuyeckuit djieMeHT. M130Tons!
CtpoeHue 3IEKTPOHHBIX 000JI0UEK

2 P P 1 https://m.edsoo.ru/9MTBPF8U5
aTOMOB, KBaHTOBEIC YHCJIa
Knaccudukanuusa XMuMHYECKUX

3 Puican 1 https://m.eds00.ru/MDGLT301C
3JIEMEHTOB (S-, p-, d-, f-a;meMenThI)
Pacrnipenenenue 31eKTPOHOB 110

4 bex P 1 https://m.edsoo.ru/HN5VJRET2
aTOMHBIM OpOUTAISIM
DNeKTpOHHbIE KOH(PUTypaluu

5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1 https://m.edso0.ru/56 M011PUG
BO30Y>KIEHHOM COCTOSTHUU
OneKTpOHHBIE KOH(DUTYpaALIUU

6 p Purypan 1 https://m.edsoo0.ru/3ZORH4PQL
HMOHOB. DJIEKTPOOTPULIATENBHOCTD
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XuMH4Uecknx sieMenToB 1. H.

7 A 1 https://m.edsoo.ru/RRTS1IFRBD
MeHneneeBa, CBSI3b C
COBPEMEHHOU Teopuel CTpoeHus
aToOMOB
3aKOHOMEPHOCTH N3MEHEHUS
CBOMCTB XUMHUYECKHUX DIIEMEHTOB

8 1 https://m.edsoo.ru/M2BG8LQGU

1 00pa3yeMbIX UMHU MPOCTHIX U
CJIOKHBIX BELIECTB I10 IPYIIIaM U



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuojam

10

11

12

Cucremaruzanus 1 00001enme
3HAHUH 110 TEME

Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBsI3U. Bogopoinas
CBA3b. MeXMOJIEKYIISIpHBIE
B3aNMOICHCTBHUSI

BaneHnTHOCTB M BaJeHTHBIE
BO3MOKHOCTH aTOMOB. CBs3b
JIEKTPOHHON CTPYKTYPBI MOJIEKYJI
C UX F€OMETPUYECKUM CTPOCHUEM

[IpencraBneHus 0 KOMIUIEKCHBIX
COEUHEHMSX: COCTAB U
HOMEHKJIaTypa

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

13

BemecTBa MoneKkyasspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.
THUnbl KPUCTAIVIMUECKUX PELIETOK
U CBOMCTBA BELLIECTB

https://m.edso0.ru/40CASLVY3

14

[TonsiTne 0 MUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUUTOUTHBIX PacTBOpPax

https://m.edso0.ru/8QWSNJMIO0

15

16

HctrHHBIE PACTBOPBI:
HACBIIICHHBIE U HEHACHIIICHHBIE,
PacTBOPUMOCT.
Kpucramnoruaparst

CriocoObl BbIpaXeHUs
KOHIICHTPALIUU PacTBOPOB

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

18

Pemenue 3amau ¢
UCIOJIb30BAHUEM MOHSITUN
"MaccoBas J10J151 paCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIIeHTpauus"

Knaccudukanus 1 HOMEHKIATypa

HCOPraHUMYCCKUX BCIICCTB

https://m.edso0.ru/9YY G9X6FN

https://m.edsoo.ru/Y3JUK9MC4

19

20

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

KonTponbnas padora Nel o
temaMm "CtpoeHue aToma.
[leproanyueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToB /I, U.
Menpneneesa", "Crpoenue
BemecTBa. MHOroo6pasue
BelecTB”

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/5SARJUK9HZ

21

Knaccudukanms xumuaecknx
peakuuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHMs U
MpEBpAIICHUS YHEPTUHU TIPU
XUMHUYECKUX PEaKIUAX

https://m.edsoo.ru/ZOMZMS8REE

22

TennoBsie 3¢ (HeKTh XUMUYECKUX
peakuuii. Tepmoxummuyeckne
ypaBHEHUs

https://m.eds00.ru/9TSXHFMT4

23

Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PEAKIUi 1

https://m.edsoo.ru/V5SWAVUXO0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TCPMOXUMHUYCCKUM YPABHCHHUAM

24

25

26

CKOpOCTh XMMHUYECKOU peaKiivi,
€€ 3aBHUCUMOCTb OT Pa3Iu4YHbIX
¢axropos. Katanus u
KaTaJau3aTopsl

I'omorennsie u TCTECPOTCHHEBIC
peaKuu

[IpakTuueckas padora Ne 1 o
Teme "BiusHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTh
XUMHYECKOH peakiun"

https://m.edsoo.ru/DSEHND9EL

https://m.edsoo.ru/RN8POZ7YO

https://m.eds00.ru/NGQO05JTY7

27

Oo6parumsbie 1 HEOOpaTUMBIE
peakiuu. XMMHUYECKOe
paBHOBecCHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuueckas padora Ne 2 o
teMe "BnusHue pa3nuyHbIx
(hakTOpPOB HA TOJIOKEHUE
XUMHUYECKOTO paBHOBECUSA"

https://m.edsoo.ru/UMBG65DAVK

29

DNEeKTPONUTHYECKAs
mucconmanya. CUibHbIE U ciadbie
anekTposuThl. CTeneHb
JIACCOLMAI[AN

https://m.edsoo.ru/8UJMTOHPO

30

31

HonHoe mpou3BeicHuE BOIBI.
Cpena BOJHBIX pacTBOPOB.
Bognopoausiii mokaszarens (pH)
pactBopa

I'mpaponus coneit. Peakiuu,
MPOTEKAIOIIKE B PACTBOPAX

https://m.edsoo0.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

AIIEKTPOJIUTOB

32

33

34

[IpakTrueckas padota Ne 3 o
TeMe "XHUMHUYECKUE PEAKIIMH B
pacTBopax 31eKTPOJUTOB"

OKuCINTEIIHFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
Bakueiiline OKHCIUTEIN U
BOCCTAaHOBHTEIIH

MeTo JIeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO) OanaHca

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AF9ATHSZT

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 PaCTBOPOB U
pacIuIaBOB BEILECTB

https://m.edsoo.ru/7UCO0BIP3Q

36
37

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

38

39

40

41

Cucrematusanusa 1 0000IIeHNE
3HAHWH 110 TeMe "XUMHYECKHUE
peaxuun"

KonTtponbHast pabora Ne2 o reme
"Xumuueckue peakuuu"

ITonoxeHre HEMETAIOB B
[Tepuoanueckoit cucreme
XUMHYECKHUX 3eMeHTOB /JI. .
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus ux aromon. Guznyeckue
CBOMCTBA HEMETAJIJIOB

AnnoTponust HeMeTaJlIoB (Ha
npuMepe KHCIOpOo/a, CepHl,
docdopa u yrneponaa)

https://m.edsoo.ru/O0CUUKMF1

https://m.edsoo.ru/E120ZSNS2

https://m.eds00.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

Bonopon: nonydenue,
(bU3UYECKHEe U XUMHUYECKUE
cBoicTBa. ['mapuabl

https://m.edsoo.ru/EOAB3TJZ2

43

l"anorensl: HAXOXIECHUE B
MIPUPOJIC, CIIOCOOBI TIOTYUYCHHS,
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA

https://m.edso0.ru/8ESM200XI

44

45

46

47

48

lManorenoBonopoasl. Baxxnenmue
KHMCJIOPOJICOAEpIKALIUE
COCIMHEHMS TAJIOTCHOB
JlabopatopHblie v POMBIIILIICHHBIE
CHIOCOOBI MOJTYYEHHS TaIOTeHOB.
[IpuMeHeHue rajnoreHoB 1 ux
COECIMHEHU I

ITpakTruyeckas padora Ne 4 o
TeMe «Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/1a4 110
teme "["anorensr"

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJtydeHust, Gu3ndeckue u
xuMudeckue cBorictBa. O30H.
[IpumeneHne KucIopoaa U 030Ha

OKCI/II[LI " NCPOKCUIBL

https://m.edsoo.ru/FWWH6A36J

https://m.edsoo.ru/ULSR2WQ2T

https://m.edsoo.ru/VJHPYU202

https://m.edsoo.ru/5SLQHHJCFF

https://m.edsoo.ru/AMRVPMOQAI

49

50

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaX0XJICHUE B IPUPO/IE,
CIOCOOBI OTYYEHHUs, PU3NIECKUE
U XMMUYECKHE CBOMCTBA

https://m.edso0.ru/Q8L50HZYY

https://m.edso00.ru/3JASFNQQOQK



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK

o1

CepoBoniopo, cynbhuabt

https://m.edsoo.ru/PMQO9PHT 23

52

53

54

55

Kucnopoaconepxkamue
coequHeHUs cepbl. OcoOeHHOCTH
CBOWCTB CEPHOM KUCIOTHI

[IpakTrueckas padota Ne 5 o
Teme «Pemenue

AKCIIEPUMEHTAIbHBIX 33/1a4 10
teme "Cepa u e€ coenuHeHus"

A30T: HaXOXKJICHHUE B TIPUPOJIC,
CHocoObI MOTy4YeHUs, PU3nIecKue
1 XMMHYECKHE CBOMCTBA. AMMHaK,
HUTPHUBI

Kucnoponcoaepxkariue
coeauHeHus a3ota. OCOOCHHOCTH
CBOMCTB a30THOM KHCJIOTEI

https://m.edsoo.ru/8TN3SZ505

https://m.edso00.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKQO7C4P

https://m.edso00.ru/271860BC3

56

[IpuMeHeHue a30T1a u €ro
coeIMHEHMI. A30THBIE y100peHus

https://m.edsoo.ru/MO1P034QF

57

58

59

docdop: HaxokKAEHUE B IPUPO/IE,
CIOCOOBI MOTyUYEeHUs, PU3NUECKHE
Y XMMHYECKHE CBOMCTBA.
®ochunst u hochun

Oxcunsl hocdopa,
dbocdopcoaepkare KUCIOTHI.
Comu dhochopHOH KHCIIOTHI

[Tpumenenue dhocdopa u ero
coeaunenuil. @ochopHbie
ynoopeHus

https://m.edsoo.ru/PXZ01ZQS0

https://m.eds00.ru/00ZT28DNQ

https://m.eds00.ru/99E3JYYTM

60

[IpakTrueckas padota Ne 6 1o

https://m.edsoo0.ru/97LCBYXY?2



https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

TeMe «PerieHue
AKCIICPUMEHTAIIbHBIX 33724 10
teme "A3oT u dpochop u ux
coenuHeHus"

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

61 https://m.edsoo.ru/IWDS30TDR
(bU3UYECKHEe U XUMUYECCKUE
CBOMCTBa, IPUMEHEHHUE
Oxcup yrnepona(ll), oxcun

62 yraepoxna(lV), yronpHast KucioTa https://m.edsoo.ru/6DLNT13TE
" €€ COJIn

63 Pemenue 3aga4 pa3nu4yHbIX TUIIOB https://m.edsoo.ru/PQWKCINJX
Kpemuuii: HaxoxaeHue B

64 NPHPOAIE, CIOCOOR Oy ICHH, https://m.edsoo.ru/R7FY3Y3BW
(bu3znyecKre U XUMUYECKUE
CBOICTBa

65 Oxenn kpemins(1V), kpemtnenas https://m.edso0.ru/NTQOS329K
KHCIIOTa, CUIUKATHI
[IpuMeHeHne KpeMHUS U €T0

66 coegunennii. CTEK0, €ro https://m.edso0.ru/1XJ00600T
MOJTydeHHUE, BUBI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edso00.ru/S5319XD1S

68 CHCTelvwaTmaHm 1 06obmerme https://m.eds00.ru/QCSGMOTFS
3HaHui mo reme "Hemeramnnr"

69 Konrporeras pabora Ne3 no Teme https://m.edsoo.ru/VPSTECAFI
"Hemertamsr"

70 AHATH3 PesyTIHTATOR https://m.eds00.ru/L AOAON5J7

KOHTPOJILHON pabOThI, KOPPEKLIUs



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7

OILITNOO0K

71

[TonoxxeHre MeTaIIOB B
IIepuonnueckoii cucreme
XUMHNYCCKHUX 3JICMCHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

https://m.edsoo.ru/57FR910P1

72

73

74

OO0mue ¢puznyecKkrue CBOMCTBa
MeTtauioB. [IppuMeHeHne MeTaos
B OBITY M TEXHHKE

CmaBsl MetauioB. Kopposust

MCTAJ1JI0B

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/ICNOR6AKW

https://m.edso00.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

75

76

DNEKTPOXUMHUECKUN Psijt
HanpspkeHui MetaioB. O6mue
CIOCOOBI MOTYYECHUS] METAIIJIOB

OO11ast xapakTepuCTHKa METaJIIOB
|A-rpynmel I[lepronngeckoit
CHCTEMBI XUMUYECKHUX JIEMEHTOB.
Harpwuii n xanuii: mony4enue,
bu3nvecKre 1 XUMHUECKUE
CBOWCTBA, MPUMEHEHHE MPOCTHIX
BEIIECTB M UX COeTMHEHUN

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/\W4VWNSJ5E

77

OO6mrast XapakTepruCTUKa METAIIJIOB
IlA-rpynmst [lepuoanueckoit
CUCTEMBI XUMHUYECKUX JICMCHTOB.
Marnuii 1 KaJIbLIUi: MOJTyYEHHUE,
(bu3nUecKre U XUMUYIECKHE
CBOWCTBA, MPUMEHEHUE TIPOCTHIX

https://m.edsoo0.ru/Q4YBTZ3RY



https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

BELIECTB U UX COSIUHEHUI

78

79

JKEcTKOCTh BOIBI U CLIOCOOEI €€
YCTpaHECHUS
AJIFOMUHMI: TTOJTy4YEHHE,

(bI/ISI/I‘ICCKI/Ie 1 XUMHWYECKHE
CBOfICTBa, IIPUMEHCHUC

https://m.edsoo.ru/609WLKNTN

https://m.edso0.ru/OZHBSJBQ6

80

AmdoTepHbIe CBOWCTBA OKCHA U
TUIPOKCUIA ATFOMUHUS,
TMIPOKCOKOMIIIIEKCHI aJIFOMUHUSA,
UX IPUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

85

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas pabota Ne 7 o
teme «Pemenune
AKCIIEPUMEHTAIILHBIX 33724 0
Teme "MeTaibl TTIaBHBIX
noarpymnmn”

OO01mas xapakTepucTUKa METalIoB
no0ouHbIX noarpymn (b-rpymm)
[Tepuonnueckoit CUCTEMBI
XUMHUYECKUX DJIEMEHTOB

du3znuecknue U XUMHUUECKIE
CBOMCTBa XpomMa U €ro
COCHHHCHHﬁ, HUX IPUMCHCHUC

Baxkueiiniue coefuHEeHUS
Mapranua. [lepmanranar kanus,
€r0 OKHCIIUTEIbHBIC CBOMCTBA

https://m.edso00.ru/ZCTJX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

86

Dusnyeckre 1 XUMHUYECKHAE
CBOICTBA JKeJjIe3a U ero

https://m.edsoo.ru/71YSMIGSD



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKelle3a

87

88

89

90

Ddu3nUecKne U XUMHUUECKHUE
CBOICTBa M€Y U € COCAUHCHUH,
UX IPUMEHEHUE

dusznyeckne ¥ XUMHUUECKHE
CBOMCTBA IIMHKA U €r0
COCIMHEHHH, UX TPUMEHEHUE.
'iapoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas paborta Ne 8 o
Teme «Penienue
SKCIEPUMEHTAIBHBIX 3a7a4 10
Teme "MeTasibl MOOOYHBIX
noarpymnmn”

Pemrenue 3aiay pa3nuyHbIX TUIIOB

https://m.edsoo.ru/GET2L9K3X

https://m.edsoo.ru/O4C5QKBEJ]

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

O0001IeHre U CUCTEMAaTU3 AU
M3YYCHHOTO MaTepuaa Imo TeMe
"Mertamibr"

https://m.edsoo0.ru/NHKRDJUTS

92

93

94

KonTponbnas padota Ne4 no teme
"Meramnsr"

AHanu3 pe3yiabTaToB
KOHTPOJIBHON pabOThI, KOPPEKIIHS
[0)1105(010) 8

Poib xuMun B 00ecrieueHUN
YCTOﬁqHBOFO Pa3BUTHA
yenoBedecTBa. [loHsaTue o
HaYYHBbIX MCTOAAX UCCIICAOBAHUA
BCIICCTB

https://m.edsoo.ru/4Z62V30B1

https://m.eds00.ru/KGZODOKTT

https://m.eds00.ru/SSTSRWKS8



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8

95

HayuHble npuHIUIBI OpraHU3aluu
XUMHUYECKOIO MTPOU3BO/ICTBA.
[IpombliiieHHbIE CTIOCOOBI
MOJIyYEHUS BaKHEUIIUX BEIIECTB

https://m.edsoo.ru/\V4Y20W8UR

96

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollel Cpeibl U €ro
MOCJIE/ICTBUS

https://m.edsoo.ru/HFEYWAQ1VW

97

98

99

XuUMHS U 310pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpencTBa

Xumus mumy. Poabs XxumMuu B
oOecrieueHnH MUIIEBON
0e30MacHOCTH

KocMmernueckue u napdromepHbie
cpenctBa. beiToBas xumus

https://m.edsoo.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

100

XHMHS B CTPOUTEIBCTBE.
Baxneiimne cTtpouTenbHbIE U
KOHCTPYKIMOHHBIE MATEPUAIIBI

https://m.edso0.ru/5SFX2N2T3J

101

102

XUMHSA B CEITBCKOM XO3SICTBE.
Opranuveckrie 1 MUHEPATHHBIC
ynoOpeHust

Cucrematusamus 1 00001IeH1E
3HAHUH T10 TeMe

https://m.edsoo.ru/YY395RQAJ

https://m.edso0.ru/IGMSCP0OK9

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPATHBIC CBA3M), THOPHIM3AIINSA
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, umzomepus  (CTPyKTypHas, TreoMmMeTrpudeckas  (mmc-,
TPaHCU30MEpHSI), TOMOJIOTUYECKHI psiA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHUCJIOPOA- M a30TCOJIepXKalllie COEJUHEHUs, OMOJOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBOAbl, KUPbI, OCIKK1), MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopust 3ME€KTPOTUTHUECKON THCCOIMAIINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOrMYECKUEe CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU WU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadoTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUMKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPpOAHOI'0 COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CaAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIoBOMY  3(PQEKTy peakiu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTHUrO KaTanH3aTopa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa U UX BaJE€HTHBIE BO3MOKHOCTH, HUCTIONB3Ys TOHATHS S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUICCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTaBISTh YPABHEHHS XUMHUYCCKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEHa, yUYUThIBasl YCIOBHSI, IPU KOTOPBIX
9TH PEeaKUUU UIAYT JO KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCHMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHPIIZ OT KpaTHOCTU W THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOUIMMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM CoOeIUHEHUH (IIPOCThIe BEIIeCTBA, OKCHU/IbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHX PEAKIMH C HCIOJIb30BAHUEM
(bU3NYEeCKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
JI0JIE pacTBOPEHHOTO BEILIECTBA WJIN JaHO B U30BITKE (MMEET MPUMECH)

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIMH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa




11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI HPUMEHATh (MCHOJIb30BaTh) 3HAHHUA O
COCTaB€ W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMHUYECKHE 3HAHUS [UI1 OOBSCHEHUS U NPOrHO3UPOBAHUS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  OOpalieHuss ¢ BEIIeCTBAaMH H  JJAOOpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHNUS, TIPEICTABIATH B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHAJTU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISTH L€IE€HANPABICHHBIN MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C IIOCTaBJICHHOM

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI IOKa3aresisl NpeaesIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHHS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPraHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTpOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB IO JHEPreTHYecKuM ypoBHsIM. Kiaccudukanus XUMUYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux onemeHtoB JI.MI.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH TI0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKAsi, BOJIOPOIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoNeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON peréTKI

XuMu4decKas pcaKkuus. Knaccn@nxaunﬂ XUMHUYCCKHUX peaKquI B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

1.11

OnexTponutnyeckas auccoruanus. CuibHble U cinalble anekTponutbl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCIas, HEUTpalbHas, IienodHas. CTeneHb
aucconuanuu. Peakiuym noHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pactBopa

CrniocoOsI BeIpaKe€HHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HachlllleHHble ¢ HEHACHIIIEHHbBIE

pacTBOPBI, pacCTBOPUMOCTh. Kprcramioruaparst

1.12

OKHCIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmEeCTB B cpenax C

pa3HbIM 3HaUeHHEeM PH. MeToapl 2IeKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICIKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

WNnentudukanus Heopranndeckux coennHeHuil. KauectBeHHble peakiuu Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECKOT'O CTPOCHUA OpraHu4€CKux
coenuHenuit A.M. BytnepoBa. YTiepolIHblli CKeIET OPraHUYECKOW MOJICKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3M. S- M P-CBs3H. SP3-, SP2-, SP-ruOpuaAM3aLUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyil. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKas) W TpPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipauno MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMHU MPUCOEANMHEHUsS (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AnkanaueHsl. XHMMHUUYECKHE CBOMCTBA aIKaJUEHOB: PEAKIMU MPUCOCTUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YeHHUs
IIOJIMMEPOB U JIPYrUMX IIOJIE3HBIX NPOAYKTOB. Peakiuu 3amemenus. I'openue
alleTWJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AIEKTPOPUIBHOTO
3aMelIEHUs, NpUcoennHeHusl (TUApUpPOBaHUE, TaJOreHUpoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB crupoina. [lomumepusauust cTuposna.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peaknus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpOXKEHUS TIUIIOKO3bl, TUApaTallds OSTHIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA OpCACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Ilomyuenune npenenbHBIX
aNbJIETHJIOB: OKHCIIEHHWE CHOUPTOB, THUApATAlUs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctTn pC€aKkun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenne mpenenabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCJIECHHE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJACTUA0OB. Bpicliue mpeneibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEeBOW M MapProMepHON NPOMBIIUIEHHOCTU. JKUpBl Kak CIOXHbBIE 3()UPHI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIM BBICHIHNX Kap6OHOBBIX KHUCJIIOT

3.15

XUMUYECKHE CBOMCTBA TJIOKO3bl: pEAKIMH C Yy4YaCTHEM CIUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MaubTo3a.
BoccranaBnuBamomye M HEBOCCTaHABIMBAIOIIME aucaxapuiel. ['uaponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3BL: TUAPOJIN3, MOIYyYCHHE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMATUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. IlonyyeHue aMMHOB aJKWJIMPOBAaHUEM aMMHUAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallus, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

Wnentudukanus opraHnueckux coeAMHEHUM. Perenue axcrnepuMeHTaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOprOYMMU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XWUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHUKU SHCPTUH

OGH_II/IG NpCACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHX




BElIeCTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas ~ metauryprusi.  CTEKs0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.

[Ipombinennast ~ opranudeckas  xumus.  CpIpb€  Ans  OpraHu4ecKou

MIPOMBILIIIEHHOCTH
) Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAaCCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacu€tpl 00BEMHBIX OTHOIICHHUH ra30B IPU XUMHUECKUX PEAKIIHSIX
5.4 Pacuérsr macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTOB PEAKIIUH, €CIIH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOYKTA PEAKIIUN OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CITH
5.6 0aHO U3 BelIECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MacCOBOM 10J1€i
PacTBOPEHHOTO BEIIECTBA
57 Pacuétsl ¢ ucnonab30BaHNEM HOHATHI «MacCOBast 10JIS», «MOJIIpHAs
' KOHLICHTPALIUS», KPACTBOPUMOCTbY
Haxoxaenne MonekynsipHOi GopMyIbl OpraHUYECKOT0 BEIIECTBA 10 €ro
5.8  IOTHOCTH M MacCOBBIM JOJISAM 3JIEMEHTOB, BXOIALIMX B €10 COCTAB, WU 10

MIPOYKTaM CTOPaHHUS




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






