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HOACHUTEJIbBHASA 3AIIUCKA

PabGouass mporpamMma 1o XHMMHU Ha YpOBHE CpeAHero oluiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe ®DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit denepanumn», TpeOOBaHMM K pe3ynbTaTaM OCBOCHUS
benepanbHOil 00pa3oBaTENbHOM MporpaMMbl cpenHero ob6mero ob6pazoBanus(DOIL
COO), mpeacrasiennbix B DenepaqbHOM TroCyJapCTBEHHOM  00pa30BaTEbHOM
crangapte COQO, ¢ yu€tom Konrenuuu npenogaBanusi y4eOHOro npeaMmera « XuMus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoit ®denepanuu, peaau3yroUMX OCHOBHBIE
oOpa3zoBaTelibHbIE MPOTrpaMMbI, U OCHOBHBIX TMOJIOKEHUN «CTparerun pa3BUTHS
BocniuTanusi B Poccuiickoit Penepanun Ha nepuon o 2025 roma» (PacmopsiokeHue
[TpaButenbctBa PD o1 29.05. 2015 Ne 996 - p.).

XUMHUS Ha ypOBHE YIIyOJIEHHOTO M3YYEHHs 3aHHMaeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOT0o 0Opa3oBanusa yuamuxcs 10—11 kmaccoB. M3ydenue mpeamera,
peaiuzyeMoe B YCIOBHSX UG hepeHIIMPOBAaHHOTO, MPOPUIHHOTO 00y4YeHHs], TPU3BAHO
oOecreunTh 00LIE00pPa30BATENbHYI0O M OOUIEKYJIBTYPHYIO IOATOTOBKY BBITYCKHHUKOB
HIKOJIbI, HEOOXOAUMYIO JIJISl aJanTallii UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HHU B
COIIMyME, a TaKXe NJisl MPOJODKEHUST OOy4YeHHUs B OpraHu3alusiax MpoQecCHOHATBLHOTO
o0pa3oBaHusl, B KOTOPHIX XHUMHUS SIBJISIETCS] OJJTHOM U3 MPUOPUTETHBIX JUCIUILINH.

B mporpamMme 1mo XvMMuu Ha3HA4Y€HHE MpeaMeTa «XHUMHs» MOIydaeT MOAPOOHYIO
HMHTEPIPETAIMIO B COOTBETCTBUU C OCHOBOIoararomumMu nonoxenuasmu @I'OC COO o
B3aMMOOOYCJIOBIIEHHOCTH LEJEH, COAepKaHuUs, PE3yIbTaTOB 00y4eHUsI U TpeOOBAHUM K
YPOBHIO TOJATOTOBKHM BBIMTYCKHUKOB. CBHUJETEILCTBOM TOMY SBISIOTCS CIEAYIOLIUE
BBITIOJIHSIEMBIE TIPOTPAMMOM MO0 XUMUU (PYHKITUU:

e uH(]OpPMAIMOHHO-METOIMYECKasl,  peanu3alus  KOTOpoil  obecrieuuBaet
MOJIyYEHUE MPEJCTABICHUS O IEJISIX, COJAEPKaHUM, O0IIel cTpaTeruu 00yJueHus,
BOCIIUTAHUS U Pa3BUTHUA OOYYAIOIIMXCS CPEIICTBAMHU TPEIMETa, U3yuyaeMoro B
paMKax KOHKPETHOTO MPOQuIIs;

® OpraHu3allMOHHO-TUIAHUPYIONIAs, KOTOpas MpeaycMaTpUBaeT OMpeACIICHHE:
MPUHIIUIIOB CTPYKTYPUPOBAHMS M TOCIEIOBATEILHOCTH H3Y4YEHUS Y4eOHOTO
Marepuaia, KOJUYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTePUCTHK; MOJIX0/I0B K
GOpMHUPOBAHUIO  COJEPXKATEIBHOW  OCHOBBI ~ KOHTPOJISI M OIICHKH
00pa3oBaTeNbHBIX JOCTHXKEHUN OOydaroluXcsi B paMKaxX UTOTOBOW aTTeCTalluu
B (popMe eTuHOTO rOCyIapCTBEHHOTO 9K3aMeHa 10 XUMHUH.

[Tporpamma f1st yriryOJIEHHOTO U3YYCHUS XUMUU:

® VCTaHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHe, 00s3aTeNbHOE IS
W3YYCHHsSI B paMKax OTIIEIbHBIX Mpoduiielt, mpenycMaTpuBaeT pacipeieeHue u
CTPYKTypUpPOBAaHHE €ro IO  KjaccaM, OCHOBHBIM  COJEp)KaTeIbHBIM
JUHUAM/pa3zienam Kypca;

e 1aéT MpPUMEPHOE paclpelelicHue y4eOHOTO BPEMEHH, PEKOMEHIYyeMOro s
U3Y4YEHUS OTACIIbHBIX TEM;



e @peIaraeT MPUMEPHYIO MOCIEI0BATEIBLHOCTh U3YUEHHUS yUeOHOTO MaTepuaa ¢
y4€TOM JIOTMKU IMOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX U MEXKIPEIMETHBIX
CBsI3¢H;

e aéT METOJIUYECKYI0 HMHTEpHpeTaluio mejied W 3aJad M3ydeHHs MpeaMera Ha
yrayOJaEHHOM YpOBHE C Y4Y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero  oOmiero  oOpa3oBaHMs,  COAEPKATEIBHOM  XapaKTEPUCTHKHU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHON MPOrpaMMBbl
cpenHero oouero o0pazoBaHus (JIMYHOCTHBIX, METAIIPEAMETHBIX, IPEAMETHBIX ),
a Takke C Y4€TOM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHBIX JIEHCTBUN
00y4aroIerocs o OCBOCHUIO COAEPKaHUs ITPEIMETA.

[Io BceM Ha3BaHHBIM TMO3UIUSAM B TMporpaMMe IO XUMHUHU MPEeayCMOTpeHa
IIPEEMCTBEHHOCTh C O0OyUYE€HHEM XMMHH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a
npeesaMi yCTaHOBJICHHOW MPOrpaMMON IO XUMHUU 00s3aTelnbHOM (MHBApUAHTHOMN)
COCTaBIIAIOIIEH coJepKaHus Y4eOHOTro mpeaMeTra «XHUMHUS» OCTa€Tcsl BO3MOKHOCTh
BbIOOpa €ro BapUAaTUBHON COCTaBIAIONICH, KOTOpas JOJDKHA OINpEeAeNsiTbcs B
COOTBETCTBUU C HAPaBJIICHUEM KOHKPETHOTO Mpouis 00yueHus.

B cootBercTBUM ¢ koHUenTyanbHbIMUA TonokeHuaMu OI'OC COO o Ha3HaueHHU
npeIMeToB 0a30BOr0 M YINIYOJIEHHOTO ypoBHEH B cucteMe auddepeHIIMpOBaHHOTO
o0ydeHHs Ha ypOBHE CpeAHero oOuero oOpa3oBaHHs XMMHs Ha YPOBHE YIUIyOJIEHHOTO
W3YYCHHs] HaIlpaBJICH Ha peaju3alyi0 MPEEeMCTBEHHOCTH C TOCIEAYIONUM 3TaroM
MOJIYYEHUS XUMHUYECKOro 00pa30BaHus B paMKaxX M3Y4YEHMsI CIIELUAIbHBIX €CTECTBEHHO-
HayYHBIX W XUMHYECKHX JUCHMIUIMH B By3aX M OpraHMU3alMiX CPEIHEro
npodeccuoHanbHOTO oOpa3zoBaHusi. B 3Toil CBsA3uM u3ydeHHe mpeaMeTa «XUMHUS»
OPUEHTHPOBAHO IPEHMYIIECTBEHHO Ha pacIIMpeHHe M YriayOJieHue TeOpeTHYecKol u
NPAKTUYECKOW TMMOATOTOBKM OOYy4YaloIIMXCs, BBIOpaBIIMX ONpeaeiEHHbIA TpodUih
oOy4yeHHsl, B TOM 4YHCIE C MEpPCHEKTHUBOW TMOCIEAYIOMEro IMOJIYyYeHUs XUMHUYECKOTO
o0Opa3oBaHusi B OpraHu3auusax npodeccuoHalibHOro oOpa3oBaHus. Hapsiny c atum, B
ceere TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3ylbTaTaM OCBOEHUS (henepalibHON
00pa3oBaTeILHON MPOTPaMMbl CpPEIHET0 O0OIIero oOpa3oBaHUs H3YyUYCHHUE IpeaMeTa
«XUMHUS» OPUEHTHPOBAHO TAKXKE Ha pEIICHHWE 3a/a4 BOCHHUTAHUS M COLHUAIBHOTO
pa3BuTHs oOydaromuxcs, Ha (GOPMHUPOBAHUE Yy HHUX OOIIEMHTEIUIEKTYaJIbHBIX YMEHHIA,
YMEHHUI paluoHaIM3alui y4eOHOTO TpyJda U OOOOMEHHBIX CHOCOOOB NEATEIHLHOCTH,
UMEIOIIUX MEKIUCIUTUIMHAPHBIN, HAANPEeIMETHBIN XapakTep.

CocraBnsionmMu  npeaMera «XUMHS» Ha YPOBHE YIIYOJIEHHOTO H3y4YCHHS
ABIIAIOTCS yrayOnéHHble Kypehl — «Oprannueckast xumusi» 1 «OO011as 1 HeopraHudeckas
xumus». llpu ompeneneHHMH MOAXOMOB K OTOOpPY M CTPYKTYPHOM OpraHM3aluu
COJIEp)KaHMsI ATUX KYpCOB B MpOTrpaMMe MO XMUMHH 32 OCHOBY TPHUHSTHI MOJIOKEHUS
dI'OC COO o paznuuusix 6a30BOTO U yrayOIEHHOTO YPOBHEH U3yUeHHS TPEAMETA.

OcHOBY conaepaHus KypcoB «Opranudeckas xuMmus» U «OOmas wu
HEOpraHu4ecKass XMMHS» COCTABIIET COBOKYIHOCTH IMPEIMETHBIX 3HAHUW M YMEHHUH,
OTHOCSIIMXCA K 0a30BOMY YPOBHIO M3YUEHHUsS IpeaMeTa. JTa CUCTeMa 3HAHUM MOIy4yaeT
ONpEEIIEHHOE TEOPETHUUYECKOE JIONOJHEHUE, [O03BOJISIOIIEE OCO3HAHHO OCBOUTH



CYILIECTBEHHO OoJNbIINiIl 00BEM (pakToNIOrMUecKoro marepuana. Tak, Ha yriyoJ€HHOM
YpOBHE HU3YYEeHHs TMpeaMera oOecredeHa BO3MOXKHOCTh 3HAYUTENILHOTO YBEJIMYEHUS
00bEMa 3HAHUH O XMMHYECKHX DJJIEMEHTAaX M CBOMCTBAaX HMX COEOUHEHUM Ha OCHOBE
paciMpeHus U yriyoJieHus MPeACTaBICHUN O CTPOSHUH BEIECTBA, XUMUUECKOW CBSI3U U
3aKOHOMEPHOCTSIX IPOTEKaHUSl PpEaKLMi, pacCMaTpUBA€MbIX C TOYKH 3pPEHUS
XUMHYECKOW KHHETHKH U TEepMOJWHAMUKH. l3ydeHue Mepuoanyeckoro 3akoHa U
[leproguueckoil CHCTEMBl XHUMHYECKUX 3JEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHHYECKHUX IMPEACTABICHUSAX O CTPOCHMHM aroMa. XHUMHYEcKas CBS3b
OOBSCHSETCA C TOYKM 3pEHUsl DHEPreTHUECKHX H3MEHEHUW mnpu e€ oOpa3oBaHUU U
pa3pyllieHuy, a TakKe C TOYKU 3pEHHs] MeXaHU3MOB €€ oOpa3oBanus. M3ydyeHue Tumos
peakuuii JgomosiHgeTcs (POPMUPOBAHUEM TMPEACTABICHUH 00 DIEKTPOXUMUUYECKHUX
mpoleccax M AJIEKTPOJIM3E PacIlaBOB M PAcTBOPOB BeHIECTB. B Kypce opraHuyeckoit
XUMHUH TIPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUH yAensercs ocoboe
BHHMaHHE BOMpocaM 00 3JEKTPOHHBIX 3¢ (dexTax, 0 B3aMMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3Max peaKIHii.

Oco0oe 3HaueHUE UMEET TO, YTO HA COJEpP’KaHHWE KYpPCOB XUMHH YTIIYOJIEHHOTO
YPOBHSI M3Yy4Y€HHUS MJis1 KJIAcCOB ompeaenéHHoro mpoduiis (TIaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JONOJHEHUH K 00IIel cucTeMe MpeMEeTHBIX 3HAaHUiIT) OKa3bIBAIOT
BIUSIHUE CMEKHbIE MpeameTsl. Tak, HampuMmep, B COAEpKaHUM MpEeAMETa Ui KJIacCOB
XUMHUKO-(DH3ndecKoro mpoduiis OONbIIOe 3HaUYCHHE OYyAyT UMETh 3JIEMEHTHI y4eOHOTO
MaTepuaina 1no oomen xumun. [lpu nzydennu npeaMera B JaHHOM Ciydae aKIeHT OyJeT
c/lelaH Ha OOIIHOCTh METOJIOB IMO3HAHMsI, OOLUIHOCTh 3aKOHOB M TEOPUH B XUMHH U B
bu3nKe: aTOMHO-MOJEKYJsApHas Teopusi (MOJEKyJspHas Teopus B (PU3UKE), 3aKOHBI
COXpaHEHHUsI MacChl M IHEPTUHU, 3aKOHbI TEPMOIUHAMUKH, JIEKTPOJIN3a, IPEACTABICHUS O
CTPOEHUH BEIIECTB U JPYToe.

B To xe Bpems B copepKaHUU TpeaMeTa i KIacCOB XMMHUKO-OHOJIOTHYECKOro
npodunst OonblIni yaenbHbIA Bec OylneT MMeTh opraHudeckas xumus. B atom ciayuae
NPEOCTaBISIETCS BO3MOXKHOCTD JJIs1 60Jiee 00CTOSITEILHOIO PACCMOTPEHUS XUMUYECKON
OpraHu3alMy KIETKM KaK OHMOJOrMYecKOW CHCTEMbl, B COCTaB KOTOPOW BXOMST, K
npuMepy, TaKhue CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JHUNUAbI, O€NKH, YIIEBOJBI,
HYKJIEMHOBbIE KHUCJIOTHI M Jpyrue. llpu 3ToM 3HaHUS O cocTaBe U CBOMCTBax
IPEICTAaBUTEIEl OCHOBHBIX KJIACCOB OPraHMYECKUX BEUIECTB CIIYXKAaT OCHOBOM JUIS
U3YYEHHMSI CYIIHOCTH POLEeccoB (OTOCUHTE3A, AbIXaHUS, MUILEBAPEHUSI.

B mnmane ¢QopmupoBaHHS ~OCHOB HAy4yHOTO MHPOBO33DEHHS, OCBOCHHS
OOIllEHayYHBIX METOJIOB TMO3HAHUS M ONBITA NPAKTUYECKOrO0 NPUMEHEHHUS HAyYHbBIX
3HAHUM HW3ydeHHe TmpeaMeTra «XUMHUsS» Ha YriIyOJn€HHOM YpOBHE OCHOBaHO Ha
MEXKIPEIMETHBIX CBA3SX C YUYCOHBIMU MPEIMETaMHU, BXOSAIIUMHU B COCTAB MPEIMETHBIX
oOnacteil «EcTecTBeHHO-HayuyHble NpeaMeTb», «MaremaTuka M uHOpMaTHKa» U
«Pyccknii A3bIK U IUTEPATYpa».

[Tpu u3ydyenun ydeOHOro npeamera « XUMHs» Ha YIIIyOJIEHHOM YpOBHE TaKkKe, Kak
Ha YpOBHE OCHOBHOTO M CpelHero obmero oOpa3oBanus (Ha 6a30BOM ypOBHE), 3a/1aueid
NEPBOCTENEHHON 3HAYUMOCTH SBJIsieTCS (OPMHUpPOBAHME OCHOB HAYKH XUMHUHU Kak
00JaCT COBPEMEHHOI'O0 E€CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U



OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyNbTypbl. PemieHue 3Toil 3amaun Ha yriayOnéHHOM
YpOBHE U3YUYEHHsI pEIMETA MPEIoiaraeT peann3alio Takux 1efe, Kak:

dbopMHpOBaHUE  MPEJICTABICHHH: O  MaTEepPHAIBHOM  ©IWHCTBE  MHpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUM NOPUPOJBI, O MECTE XUMHHU B
CHUCTEME €CTeCTBEHHBIX HayK W €€ BeAyIleH poJih B 00ECTIEYCHUH YCTOMUHUBOTO
Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM SKOJIOTUUECKOM, IHEPreTUUeCKOM
U TUIIEBOM 0€30MacHOCTH, B pa3BUTUHM MEIWIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HMCTOYHUKOB JHEPrUM, B OOECIICUCHHH PAIMOHAIBHOTO
MPUPOJIOTIONB30BaHUS, B (DOPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYPHI
YeJIOBEKa, a TaKXe DKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U PUPOJTHOU CPEJIE;

OCBOCHHE CHCTEMBI 3HAHUM, JICKAIIMX B OCHOBE XMMHMYECKOM COCTAaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa: (DYHIAMEHTAIBHBIX MOHITHH, 3aKOHOB U
TEOPUN XUMHUH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUH BEILIECTBA HA Pa3HBIX
YpPOBHAX — AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX U  KHHETHYECKMX  3aKOHOMEPHOCTSIX  IPOTEKAHUS
XUMHYECKUX PEAKIUA, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX
cucreMax, 00 OOIIMX HayIHBIX MMPUHIIAIIAX XUMHUYECKOTO MPOU3BOJICTRA;
dbopmupoBaHUEe Yy 00Yy4aIOMIUXCsA OCO3HAHHOI'O MOHUMAaHMs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMUYECKUX 3HAHUU 11 OOBSICHEHUS KIIFOUEBBIX UJIEH U MPOOIIeM
COBPEMEHHOH XUMHH, JJIs1 OOBSICHEHHS U IPOTHO3MPOBAHHS SIBIICHHM,
UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOJY; TPaMOTHOTO PEIICHUs MpooJieM,
CBSI3aHHBIX C XWMHEH, MPOTHO3WPOBAHHUS, AHAIM3a M OLEHKU C TO3ULHMN
HKOJIOTHUECKON 0e30MacHOCTH TOCIEJCTBUN OBITOBOW W TMPOU3BOJICTBEHHOMN
JIEATEIBHOCTA  YEJIOBEKA, CBSI3aHHOM C XUMHUYECKAM MPOU3BOJICTBOM,
HCITOJTb30BaHUEM U TIepepabOTKOM BEIIECTR;

yTIIyOJICHHE TIPEACTaBICHUN O HAyYHBIX METOJaX MO3HAHMS, HEOOXOIUMBIX JJIS
npuoOpeTeHNuss YMEHUW OpPUEHTUPOBATHCS B MHUPE BEHIECTB M OOBSICHEHUS
XUMHUYECKUX SBJICHUM, HMEINMX MECTO B TMPHUPOJAE, B IPAKTUUYECKOU
JICSITEILHOCTH U MOBCEIHEBHOM JKHU3HH.

B nnane peanuzanuu nepBooYepeAHBIX BOCHUTATENbHBIX M Pa3BUBAIOIIMX (YHKIUN

[IEJIOCTHOM CHCTEMBI CpEIHEro ooOmero oOpa3oBaHMS MpPH H3YYCHHH TpEeaIMeTa
«XuMHs» Ha yrayOJaEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE LIETH U

3aJa4yu, KaK:

BOCIIUTaHKE yOEKJIEHHOCTH B TO3HABAEMOCTH SIBJICHHM TPUPOJIBI, YBAKEHUS K
MPOIIECCY TBOPYECTBA B 00JIACTH TEOPETUUSCKUX M MPUKIIAIHBIX UCCIICTOBAHUM
B XUMUHU, (POPMUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIIMM K OOyYEeHHI0O W TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO U CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIICUETIOBEUECKHUX
LICHHOCTEI;



® pa3BHUTHE I[I03HABATEIHHBIX HWHTEPECOB, WHTEIICKTYAIBHBIX W TBOPYECKHX
criocoOHOcTel  oOywaromuxcs, (OpPMUPOBAHUE y HHUX CO3HATEIHHOTO
OTHONICHHsS K CaMOOOPa30BaHUIO U HEMPEPHIBHOMY 00pPa30BaHHIO KaK YCJIOBHIO
YCIICIIHOU npodeccuoHaIbHON 151 00111eCTBEHHOM JIEATENBHOCTH,
OTBETCTBEHHOI'0 OTHOIICHHS] K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3I0POBOM
o0Opa3se KHU3HU;

e (opMupoBaHUE YMEHHI U HABBIKOB Pa3yMHOTO MPUPOAOIOIB30BaHMS, PA3BUTHE
DKOJIOTMUECKOM KYJIbTYpbl, NPUOOPETEHHE OMNbITa OOIIECTBEHHO-IOJIE3HOU
HKOJIOTMUECKOHN AESITeIbHOCTH.

OOmiee 4YnCIO YacoB, MPEIyCMOTPEHHBIX I W3YYCHUS XUMHH Ha YrIyOJIeHHOM
YpOBHE CpeaHero o01Iero oopasoanus, coctapisieT 204 gacos: B 10 kmacce — 102 ygaca
(3 yaca B Henento), B 11 kinacce — 102 yaca (3 yaca B Heemio).



COJAEPKAHUE OBYYEHUA
10 KJTACC

OPTAHUYECKAS XUMUSA

Teopernvyeckre OCHOBBI OPraHM4eCKOM XUMUM.

[IpenMeT M 3HaUYeHHWE OPraHMYECKOW XWMHUHU, MPEJCTABICHHE O MHOToo0pa3zuu
OPraHUYECKUX COCTUHCHHM.

DNEeKTPOHHOE CTPOCHUE aToMa YIJIepoJia: OCHOBHOE M BO30OYKIEHHOE COCTOSHUSI.
BanenTHple BO3MOXXHOCTUM aToMa yriepoaa. XHUMUYECKas CBA3b B OPraHUYECKUX
coenvHeHUsAX. Tumbl TUOpPUIM3AIMHK AaTOMHBIX oOpOuTanel yriepoga. MexaHU3MBbI
0o0pa3oBaHUsi KOBAJCHTHOW CBA3M (OOMEHHBIM M JOHOPHO-aKUENTOPHBIN). Turbl
MEPEeKPhIBaHUS AaTOMHBIX OpOuTaNei, 6- U m-cBsi3u. OnuHaApHas, JBOMHAS U TpoitHas
cBsa3b. CriocoObl paspbiBa CBA3€H B MoOJIEKyJax OpraHuyeckux BewiecTB. llonsrue o
CBOOOJIHOM pajiuKaie, HyKjaecopuie 1 JIeKTpodure.

Teopust cTpoenus opranudeckux coeguHeHnii A.M. BytiepoBa u COBpEeMEHHBIE
MPEACTABICHUSI O CTPYKTYpE MOJIEKYyJ. 3HAauY€HUE TEOPUU CTPOCHHS OPTaHHYECKUX
coeuHEeHUN. MounekysapHble M CTPYKTypHble (Qopmyibl. CTpyKTypHBIE (OPMYIIBI
pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpallEHHas, ckeneTHas. M3omepus. Buasl nzomepuu:
CTPYKTYpPHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3P(PEKTH B MOJEKYIaX OPraHUuYECKUX
coeTMHEHUH (MHAYKTUBHBIA U ME30MEPHBIN d(PPEKTHI).

[IpenacraBnenue o knaccuukanuu opraHudeckux BemiecTB. [loHsTtue o
dbynkimonaneHoit Tpymme. ['omonorus. ['omonormyeckue psabl. CucremaTudeckas
HOMeHKIarypa opranudyeckux coenuHeHuid (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTJIEIbHBIX MPEICTAaBUTEIEH.

OcobeHHOCTH U KJIaccU(pUKAIMS OpraHudeckux peakiuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMN B OPTaHUYECKON XUMUMU.

OKcliepUMEHTalbHblE METOJIbl M3y4Y€HHUs BELIECTB M HMX IPEBpaLCHUN:
O3HAKOMJICHHE C 0Opa3liaMu OpraHMYeCKHUX BEIIECTB W MaTepHajaMH Ha HX OCHOBE,
OMbITHl 1O TNPEBPALICHUI0 OpPraHMYECKUX BELIECTB NpPU HArpeBaHUM (IUIaBJICHUE,
oOyriMBaHKE U TOpEeHHE), KOHCTPYHPOBAHUE MOJIeNIeH MOJIEKYJ OPTaHUYEeCKUX BEIECTB.

Yriaesoaopoasl.

Anxansl. ['omomormyeckuii psin ankaHoB, oOmas ¢opmyna, HOMEHKIATypa M
M30MEpHs. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP°-
ruOpuan3anus aTOMHBIX OpOuTasieit yriepoaa, 6-cBsi3b. OU3NUECKHE CBOMCTBA aIKaHOB.

XWMHYECKHE CBOMCTBA  AJKaHOB: pPEaKIUU  3aMELICHUs, HW30MEpU3aLUU,
JNETUJIPUPOBAHUs, LUKIU3alMM, NUPONM3a, KpekuHra, ropenus. llpencrasienue o
MEXaHU3ME PEAKINN PaJUKAIBHOIO 3aMELICHNUS.

Haxoxzaenue B npupoje. CriocoObl MOTy4eHHs] U IPUMEHEHUE aJIKaHOB.

[Muknoankansl. OOmas ¢opmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH
CTPOEHUSI U XHMHUYECKUX CBOMCTB MallbIX (LIMKJIONPOIAH, LUUKIOOYTaH) U OOBIYHBIX



(UMKJIONIEHTaH, UMKIOTreKcaH) UuKIoalkaHOB. CrocoObl MONy4YeHUss M MpPUMEHEHHE
LUKJIOAJTKAHOB.

Ankensl. ['oMonormyeckuii psij ankeHoB, oOmas QopMyna, HOMEHKIATYpa.
DNEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI ANKEHOB, SP°-THOPHIM3ALs
aTOMHBIX OopOuTasie yriaepoja, o- U m-cBsizu. CTpyKTypHas U reoMmerpudeckas (Iuc-
TpaHc-) uzomepus. dusmvecknue CBONWCTBA AJIKEHOB. XUMHUYECKHE CBOWCTBA: PEAKIUU
IPUCOEINHEHMS], 3aMELICHUSI B O-TIOJIOKEHUE NPHU JBOMHOM CBSA3M, MOJUMEPHU3ALUU U
okucnenud. I[IpaBuno MapkoBHukoBa. KauecTBeHHBIE peaklMyd HAa JBOWHYIO CBS3b.
CriocoObl MoTy4eHus! ¥ MPUMEHEHHUE aJIKEHOB.

Ankxamuensl. Knaccudukanus —ankaaueHoB (CONpsDKEHHBIC, HW30JMPOBAHHBIE,
Kymynupogaunvie). OCOOEHHOCTU BJICKTPOHHOTO CTPOCHHS U XUMHUYECKHX CBOMCTB
CONpsLKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. llomumepunsanusa conpsKEHHBIX
nueHoB. CocoObI MOTYyYEeHHS M IPUMEHEHUE aJKaIueHOB.

Anxunbl. ['omonoruueckuil psj ajJkWHOB, oOmas Qopmyna, HOMEHKIaTypa u
u3oMepus. DJNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aJKUHOB, SP-
ruOpuan3ausi aTOMHBIX opoOutaneit yriepoaa. Dusznueckue CBOWCTBA aJTKUHOB.
XVWMHYECKHE CBOMCTBA: peakUUd NPHUCOCAMHEHHS, TUMEPHU3AUU U TPUMEPHU3ALNH,
okucneHusa. KuCIOTHbIE CBOMCTBA aJIKWHOB, HMEIOIIUX KOHIIEBYIO TPOWHYIO CBSA3b.
KauecTBeHHbIE peakuu Ha TPOUHYIO CBsA3b. CHOCOOBI MONYYEHUS U NPUMEHEHHE
AJIIKUHOB.

Apomaruueckue yriaeBoAOpoasl (apeHsl). ['oMojgorndeckuil psiji apeHoB, oOImas
dopmyna, HOMEHKJIATypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30/1a. DU3ndecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA OeH30Ja U
ero TOMOJIOTOB: pEaKIUU 3aMelleHUuss B OCH30JIbHOM KOJbIE M YIJIEBOJOPOJAHOM
paaukaie, peakuuy IpUCOEIUHEHHS, OKHCIIeHne ToMoJIoroB 6en3omna. [Ipeacrasnenue 00
OPUEHTHUPYIOLIEM JICUCTBUU 3aMecTUTE]Ie B OEH30JIbBHOM KOJIbIE Ha IpUMepe
AIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOW, THIPOKCHIBHOM, aMHUHO- M HUTPOrPYIIIBL,
aToMOB rajoreHoB. OCOOCHHOCTH XUMHUYECKHUX CBOHCTB crtupona. llommmepusarus
ctuposna. CrnocoObl NOJMy4yeHUs: U TPUMEHEHHE apOMATHUECKUX YTI€BOI0POIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHple ra3pl. HedTh u €€ mpoucxoxkaeHue.
KamenHblii yronp M mOpoaykTbl ero mnepepaboTku. CrocoObl nepepaloTKu HePTH:
NEPEeTOHKa, KPEKUHT (TePMUUYECKUN, KATAUTUYECKHUI), pUDOPMHHT, TUPOIH3.
[TpoayxThl epepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBsI3b MEXAY PA3IMUYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

ONEKTPOHHOE  CTPOEHUE  TAJOTEHIPOU3BOJHBIX  YIJIEBOAOPOJOB.  Peakuun
3aMellleHus rajoreHa Ha TUAPOKCOrPYIy, HUTPOTPYIIY, IMAHOTPYIIY, aMUHOTPYIIIY.
JleiicTBue Ha TraJOre€HIPOM3BOJHBIE BOJHOTO M CIHMPTOBOIO pacTBOpa UIENIOYH.
BzaumoneiictBue  aurajoreHaJkaHoB ¢ MarHueM W nuHKOM. [lonsitue o
METAJNIOOPTaHUYECKHUX COEJIMHEHUSX. Hcnonb3oBanue rajgoreHIPOU3BOHBIX
YTJIE€BOI0OPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHMYeCKUX BEIECTB.

OKCHEepUMEHTAJIbHbIE METO/Ibl M3YyUEHUsl BELIECTB M UX MPEBPALICHUI: U3yyeHUe
bu3nyeckux CBOWCTB YIJIEBOAOPOJIOB (PacCTBOPUMOCTH), KAUECTBEHHBIX pEaKIUil
YTJIEBOJIOPOJOB PA3JIMUHBIX KIAcCOB (0OeciBeurBaHUE OpPOMHOM WM WMOAHOW BOABI,



pacTBOpa mepMaHraHaTa Kajusi, B3aUMOJICUCTBHE alleTHJIEHa C aMMUA4YHBbIM PacTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHAPY)KEHUE YTIIepoia U BOJOPOAa B OPTaHHIECKUX
BELIECTBAX, I[IOJIy4YEHHE OTWIEHA M H3YyYEHUE €ro CBOMCTB, O3HAKOMIIEHUE C
koutekuusimMu «HedTte» U «Yromb», ¢ obpa3lamu IiacTMacc, KayudykKoB M pPE3UHBI,
MOJIETUPOBAHNUE MOJIEKYJ YIJIEBOJIOPOAOB U IaJIOI€HIIPOU3BOAHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:kamme opraannyeckue coeJMHEHUsI.

[IpenenpHble OJHOATOMHBIE cIUPTHI. CTpOEHUE MOJIEKYJ (HA IpUMEPE METaHOJA U
sTa”ojda). l'omonmoruueckuid pan, obOmas ¢dopMmyna, H30MEpHs, HOMEHKJIATypa U
knaccupukanus. dusmueckue CBOIICTBA NpENEIbHBIX  OJHOATOMHBIX  CIHPTOB.
Bogoponnbie cBA3M MeXAy MOJEKYJIaMH CHUPTOB. XHMHUYECKHE CBOMCTBA: PEaKIUU
3aMEIIEHus, JEerujpaTalii, OKHCIEHUs, B3aUMOJACHCTBHE C OpPraHUYECKUMHU U
HEOpPraHMYECKUMH KHcloTamu. KadecTBeHHash peakius Ha OJHOATOMHBIC CITHPTHI.
JleificTBue 3TaHONa M METAaHONA HAa OpraHu3M uenoBeka. CrnocoObl NOJMy4YyeHUs u
NPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie >dupsl, HOMeHkIaTypa u wu3zoMepus. OCOOEHHOCTH (PUIMUECKUX U
XUMHYECKHX CBOMCTB.

MHoroatoMHble CHMPTHI — OTWICHIJIMKOJIb W IHLIEepuH. DPusznyeckue u
XUMHYECKHE CBOWCTBA: PEAKIMU 3aMEIIEHUs, B3aUMOJCHCTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMH KHCJIOTaMH, KauyeCTBEHHAsl peaklus Ha MHOI0ATOMHBIE CIUPTHI.
[IpencraBneHue 0 MeXaHHW3ME peakluid HyKiIeo(pUIbHOrO 3amelieHus. JlelicTBue Ha
opranusM yenoBeka. CriocoObl OJydyeHus: U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHe MOJIEKYIIbI, B3AUMHOE BIMSIHUE THJIPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. ®duznueckue cpoicTtBa (eHona. OCOOEHHOCTM XMMHUYECKHX CBOMCTB (heHoua.
KauectBennbie peakunu Ha QeHon. Tokcuunocth ¢eHona. CrnocoObl MOTydeHUs u
npuMmeHenue penona. denondopmanbaeruanas cMoia.

KapOoHunpHble COEIMHEHUS — aNbJETHJbl U KETOHBL. JJIEKTPOHHOE CTPOEHHE
KapOOHWJIBbHOM Tpynmbl. ['OMonoruueckue psiibl anbAETUAOB M KETOHOB, oOuIas
dbopmyna, uzoMepus ¥ HOMEHKIaTypa. PU3NYECKUe CBONCTBA aJbJAECTUIOB U KETOHOB.
XUMHYECKHE CBOMCTBA AJIbJIETUJIOB M KETOHOB: pEaklMu MpucoearuHeHus. OKuciaeHue
QJIBJIETU/IOB, KA4eCTBEHHbIE peakuuu Ha anpaeruabl. CrnocoObl TMONy4YeHHUS U
NPUMEHEHHE aJIbJETUI0B U KETOHOB.

OIHOOCHOBHBIE TpeJeabHbIE KapOOHOBBIE KHUCHOTHL. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepuss u HOMeHKIaTypa. Du3nyeckue CBOMCTBA
OJIHOOCHOBHBIX MpEJENbHBIX KapOOHOBBIX KHUCIOT. BoJOpoJIHBIE CBSA3M MEXIY
MOJIEKyJIaMH KapOOHOBBIX KHCJIOT. XWUMHYECKHE CBOWMCTBA: KHUCJIOTHBIE CBOWMCTBA,
peakuus d3TepudUKALMM, pEaKUMd C Yy4YacTHUEeM YIJIEBOJOPOAHOIO  pajuKaia.
OCoOGEeHHOCTH CBOWCTB MYpPaBbUHOW KHUCIOTHI. [loHATHE O MPOM3BOIHBIX KapOOHOBBIX
KHUCJIOT — CJIOKHBIX 3pupax. MHOroobpasue kapooHOBBIX KUCIOT. OCOOEHHOCTH CBOICTB
HENpEIeIbHbIX W apOMAaTUYECKUX KapOOHOBBIX KHCIOT, JIUKApOOHOBBIX KHCIOT,
THJIPOKCUKApOOHOBBIX  KucioT. IlpencraButrenu BbICHIMX — KapOOHOBBIX — KHCIIOT:
CTeapuHOBasl, MAJILMUTUHOBAS, OJICMHOBAS, IUHOJIE8AS, TUHOAEH08as KUCIOTHI. CrocoObI
MOJIYYEHHUS U TPUMEHEHHE KapOOHOBBIX KUCIIOT.



Cnoxuble 3¢upsl. ['omonmornueckuid psia, oOmas Qopmyna, wu3oMepuss Hu
HOMeHKJIaTypa. PU3ndyeckne U XMMUYECKHE CBOMCTBA: THIPOJIM3 B KUCION U LIEIOYHON
cpene.

Kupswi. Ctpoenue, ¢u3Mueckre M XUMUYECKHE CBOMCTBA KUPOB: THUIPOIU3 B
KUCIOW M 1enouHoil cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COAEpXKAIIUX OCTATKH
HEIpEAeNbHBIX KUPHBIX KUCIOT. JKUpBI B IpUpOJE.

MBpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mas xapakTepucTuka yrieBoaoB. Kmaccudukamnus yrieBogoB (MOHO-, TU- U
nonucaxapuael). MoHocaxapuabl:  TJIIOKO3a, (pPyKTO3a, TajakTo3a, pudo3a,
ne3okcupu6o3a. dusznueckue CBOWCTBA W HaxoxkjaeHue B mpupoge. DoTocHHTE3.
XUMHYECKHE CBOMCTBA TJIOKO3bI: PEAKUUH C YYaCTUEM CHUPTOBBIX M aJIbJICTHIHOU
IpyMI, COUPTOBOE M MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHnenune riatoko3sl, e€ 3HaueHue B
KU3ZHENEATENbHOCTH oOpraHusMa. Jlucaxapunpl: caxaposa, MajbTo3a M JIAKTO3a.
BoccranaBnuBaromye 1 HEBOCCTAHABIMBAIOIIKUE Aucaxapuibl. ['uaponau3 aucaxapuiios.
Haxoxnenne B mpupone u mnpumeHeHue. l[lomucaxapuipl: Kpaxmal, TIUKOTEH U
uesuono3a. CTpoeHne MakpoMOJIEKYJ Kpaxmala, TIIMKOTeHa U LEeJIr0J103bl. Pu3nueckue
CBOIWCTBAa Kpaxmaja W UEJUII0JIO3bl. XUMHUYECKHE CBOMCTBA KpaxMalia: THAPOJIU3,
KAueCTBEHHAasi peakuus C HOAOM. XHMHYECKHE CBOWCTBA LIEJUIIOJIO3bI: THAPOJIN3,
nojiyueHue 3¢pupoB uemnoso3bl. lloHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

DOKCnepuMEeHTaIbHbIE METOABl HU3YyYEHMs] BEHIECTB M WX MPEBpaIICHUN:
pPacTBOPUMOCTh PA3JIMYHBIX CHUPTOB B BOJE, B3aMMOJCHCTBHUE STaHONA C HATPUEM,
OKHUCJICHHE JTUJIOBOTO CHUPTa B ajbJeryMJ Ha pacKaJ€HHOM MeAHOW MPOBOJIOKE,
OKHCJIEHWE JSTUJIOBOTO CHUPTA JAUXPOMATOM Kaiusi (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEpPUAJIOB), KAayeCTBEHHBIC pEaKIMW Ha albJeTUAbl (C THUIPOKCHUIOM
muammuHcepebpa(l) u ruapokcumom meau(ll)), peakuus raunEepuHA C THIPOKCHIOM
meau(ll), xumudeckue CBOWCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJEHCTBUE
pacTBopa TioKo3bl ¢ ruapokcuaom Mmenu(ll), B3aumoaelcTBue kpaxmayia € HOAOM,
pelIeHrne SKCIEePUMEHTANBHBIX 3a/a4d 1Mo TemaMm «Crouptel u ¢deHons», «KapOoHOBBIE
KUCTOTHI. CHOXKHBIE YQUPBD.

A3oTcoepikalmue OpraHnveckne coelMHeHus.

AMUHBI — OpraHWYECKHE NPOU3BOJHBIE ammuaka. Kiaccudukanus aMHUHOB:
anudaTuyeckue M apoMaTU4YeCKHe; MEepBUYHBIC, BTOpUUYHBIE U TpeTuuHbie. CTpoeHUE
MOJIeKyZ, oOmas Qopmynaa, H30MEpHs, HOMEHKJIATypa W (U3HUECKUEe CBOMCTBA.
XUMHUYECKOE CBOMCTBA ann(aTHueCKUX aMHHOB: OCHOBHBIE CBOWCTBA, aJIKIJIMPOBAHHE,
B3aUMO/ICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONMM aIKUIIaMMOHHUS.

AHWIMH — TPEACTaBUTENb aMUHOB apoMatuueckoro psaa. CTpoeHue aHWIMHA.
B3anMHoOe BiausHHE TPYII aTOMOB B MoOJekyje aHmwinHa. OCOOEHHOCTH XUMHYECKUX
CBOUMCTB anminuHa. KadecTBeHHbIe peakiuu Ha aHWiIMH. CrnocoObl TOMydeHUus u
npuMeHeHue anudaTuaeckux aMuHOB. [lonyueHrue aHuIMHa U3 HUTPOOSH3071a.

AmuHokuciotrsl. HoMmenknarypa u uzomepus. OTaenbHbIE NPEICTaBUTENH -
AMUHOKHCJIOT: TJIMIMH, adaHuH. DU3NYeCKHWe CBOWCTBA aMHUHOKHCIOT. XHUMHUUYECKHE
CBOMCTBAa AaMHUHOKHCIOT Kak aM(OTEpHbIX OpPraHUYECKHX COCIAMHEHUH, peakius



NOJMKOHJIEHCAlluK, 00pa3oBaHME MENTUAHOM CBsA3M. buonoruueckoe 3HaueHUe
aMUHOKHUCJIOT. CUHTE3 U TMIPOJIU3 ENTUIOB.

benku kak npupoansie noauMepsl. [lepBudHas, BTOpU4HAst U TPETUYHASI CTPYKTYpa
OenkoB. XHWMHMYECKHE CBOMCTBa O€JNKOB: THUIPOJINM3, JEHATypalus, KaueCTBEHHbIE
peakiu Ha OEKH.

OKCHEpUMEHTAJIbHbIE METOABl M3YYEHHs BEIIECTB M MX IPEBPALLCHUMN:
pacTBopeHue OEJIKOB B BOJE, J€HATypalus OCJIKOB MpPU HAarpEeBaHHUH, LIBETHBIE PEAKLUU
Ha O€JKu, pelleHHe OHKCHEPUMEHTAIBHBIX 3aJad [0 TeMaM «A30TcoJeprKaliue
OpraHUYecKHe CoeqMHEHU» U «Pacrio3HaBaHUE OPraHMYECKUX COCTUHEHUI.

BbicokOMOJIEKYJISIPHBIE COCAUHEHHA.

OCHOBHBIE MOHATHUA XHUMHUU BBICOKOMOJIEKYJISIDHBIX COEIWHEHUN: MOHOMED,
NIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJISIpHAs Macca.
OcCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN — MOJIMMEpU3alus u
HOJINKOHJICHCALIMSL.

[Tonumepnsie  matepuansl.  IlmactMacchl  (HOMMATWIIEH,  TOJUIPOIUJIEH,
NOJINBUHUIIXJIOPHUL, HOJINCTUPOI, MOJINMETUIIMETAKPHIIAT, NOJUKapOOHATHI,
noyvdTUIeHTepedTanar). Y Tuinzanus 1 nepepadoTKa rmiacTuka.

DnacToMephl: HaTypalbHbIM KaydyK, CHHTETHYECKHE Kaydyku (OyTalneHOBBIH,
XJIOPOIIPEHOBBIN, U30IPEHOBBII) U CUIMKOHBI. Pe3uHa.

Bosiokna: HaTypanpHbIe (XJIONOK, IIE€PCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHUECKHUE (KalpoH U JIaBCaH).

[Tonmumeps! crenuanbHOrO HazHaueHUs (Te(IIOH, KeBiap, 3JIEKTPOIPOBOISIIUE
NoJIMMEpPBI, OMOpa3aaraeMble MOJIUMEPHI).

OKCHEpUMEHTAJbHbIE METOAbl M3YYEHHsS BEIIECTB W MX IPEBPALLECHUI:
O3HAKOMJIEHHE C oOO0pa3uaMu HOPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pPEIIEHHE IKCIIEPUMEHTANIBHBIX 3a/1au 1o TeMe «Pacno3HaBaHue 1uiactMacc U
BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxzaeHune MosieKyasipHON (OPMYJIbI OPraHUUYECKOr0 COEUHEHUS 10 MacCOBBIM
JIOJISIM  DJIEMEHTOB, BXOJSILIMX B €ro COCTaB, HAXOXKJICHHE MOJIECKYJSPHON (opMyIibl
OpraHMYeCcKOro COeJMHEHUs Mo Macce (00bEMY) MPOIYKTOB CrOPAaHHUs, O KOJIHYECTBY
BemiecTBa (Macce, O00BEMY) TPOAYKTOB pEaKIUH W/UIM HCXOIHBIX BELIECTB,
YCTaHOBJIEHUE CTPYKTYpHOH (OpPMyINbI OPraHMYECKOro BELIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOWCTB MJIM CIIOCOOOB MOJYyYEHHUs, ONPEAEICHHUE JT0JIM BBIXOJA MPOIYKTa
peaKuuu OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeamMeTHbIe CBS3U.

Peanuzanus MeXnpeIMETHBIX CBS3€d NPU W3yYEHUU OpraHuyeckod xumuu B 10
KJIaCCe OCYILIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX
NOHATHM, TaK U MOHATHH, NMPUHATHIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmme ecTecTBEHHO-HAy4YHBIC TIOHATHS: SBJICHHE, HAYYHbIH (akT, TUMoTE3a,
TEeOopus, 3aKOH, aHaju3, CHUHTe3, Kiaccupukauus, HaOIIOJIeHUe, U3MEPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJIETTUPOBAHNUE.



dusuka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SFHEPTeTUUECKUM
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3UYECKHE
BEJIMYMHBI, €IMHULIBI U3MEPEHHUSI, CKOPOCTb, SHEPTHUs, Macca.

buonorusi:  kinerka, oOpraHusM, O3KOCHUCTeMma, Ouocdepa, MeTabOIMU3M,
HACJIE/ICTBEHHOCTb, aBTOTPO(HBIA M TreTepoTpO(dHBI THUI NUTaHUSA, OpOKEHUE,
(dorocuHTe3, AbIXaHUE, OCNIKH, YTIEBObI, )KUPBI, HYKJICMHOBbIE KHCIOTHI, (DEPMEHTHI.

I'eorpadusi: nmose3Hple HCKOMAEMbIE, TOIUINBO.

TexHonorus:: NMILEBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOIO MHUTAHUS, MOIOIIUE
CpeJlICTBA, MATEPHUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJJIACC

OBHIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBBI XMMHMH.

AtoM. CocTtaB aTOMHBIX sAep. XuUMHYecKuM dieMeHT. M3oromel. CrtpoeHue
AIIEKTPOHHBIX O00O0JIOYEK AaTOMOB, KBAHTOBBIE YHCJA. ODHEPreTHUECKHE YPOBHU U
NOAYpOBHH. ATOMHBIE opOuTanu. Kinaccupukanus XuMHYECKHX dJIEMEeHTOB (S-, p-, d-, f-
aneMeHThl). PacmpeneneHne 53JIEKTPOHOB IO AaTOMHBIM OpOUTAISIM. JIEKTPOHHBIC
KOH(Urypalul aTOMOB 3JIEMEHTOB IEPBOrO—4YETBEPTOrO MEPHUOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHWH, DIIEKTPOHHBIE KOH(UTrypanuu VOHOB.
DNEeKTPOOTPULIATEIBHOCTD.

[lepnonnueckuii 3akoH u Ilepuonnueckas cucteMa XUMHUYECKUX 3ieMeHTOoB JI.1.
MenpeneeBa. CBA3b NEPUOANYECKOrO 3aKoHA M llepnoanueckoil cCHCTEMbl XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOW TEOpPHUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 110
rpyIIaM U nepuojaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneena.

XuMmu4ueckass CBA3b. BuAbl XMMHYECKOM CBSA3M: KOBAJICHTHas, HOHHAas,
MeTanyeckas. Mexanu3mbl 00pa3oBaHusl KOBAJIEHTHOW CBA3U: OOMEHHBIN U JOHOPHO-
aKLENTOPHBIN. DHEprus u JUIMHA cBs3U. [1oyIpHOCTD, HAlIPpaBIEHHOCTD U HACHIIIAEMOCTh
KOBAJICHTHOW cCBsA3u. Kparaele cBsa3u. BonpopomHas cBA3b. MexXMOIEKyIIpHbIE
B3aUMOJCHCTBHUS.

BasleHTHOCTh M BaJICHTHBIE BO3MOYXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJ C HMX TIE€OMETPUYECKMM CTPOCHHMEM (HA NpHUMEpPE COEAMHEHHMM 3IIEMEHTOB
BTOPOTO TMEPHUO/IA).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHusX. CocTaB KOMIUIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBaTelb, JUTaH/bl. 3HAUCHHE KOMIUIEKCHBIX coenuHeHui. [lonsrtue o
KOOPAMHALIMOHHON XUMHH.

BemectBa ~ MOJIEKYJISIpHOIO M HEMOJIEKYJSIPHOTO  CTPOCHUSA. Tunst
KPUCTAININYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[lonsitne o paucnepcHelx cucremax. McrtuHHble pacTBOphL. IlpencraBineHue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpaKE€HUs KOHILIEHTpALMM PACTBOPOB: MaccoBas



JI0JISL BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHIEHTpalus. HachleHHble 1 HEHACHIILICHHbBIE
pacTBOpPBL, paCTBOPUMOCTh. Kpucramioruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. TpHUBUATIBHBIC
Ha3BaHUA OTAEJbHBIX IPEACTABUTEIEH HEOPTaHUUECKUX BEIIECTB.

Knaccugukanus XuMU4YecKuxX peakifii B HEOPraHnYeCKOM U OpraHnyecKoil XUMUHU.
3aKOH COXpPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHMs M MPEBPALICHHUS SHEPTUM IIpU
XUMUYECKUX peakiusax. TernoBbie 23Pp(HEeKTh XUMUYECKUX peakiuil. TepMoxuMmuueckue
YpaBHEHUS.

CKOpOCTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT pPa3IuYHBIX (PaKTOpPOB.
['oMOreHHbI€ U reTeporeHHble peakiuu. Karanus u kataau3aTopsl.

OO6patumble ¥ HeoOpaTUMBbIE peaklMu. XHUMHYecKoe paBHoBecue. Koncranta
XUMUYECKOrO0 paBHOBecUsl. DaKTOphl, BIHSIOIIME HA I[OJOKEHUE XUMHYECKOro
paBHOBECHs: TeMIlepaTypa, JaBJICHUE U KOHIICHTPAIIMM BEIIECTB, YYACTBYIOUIUX B
peakuuu. [Tpunuun Jle [larense.

OnektponuTtryeckas aucconuanus. CuinpHble U ciadbie AMEKTPoJauThl. CTeneHb
aucconuanuu. Cpenga BOAHBIX PacTBOPOB: KHUCJIOTHAsl, HEUTpasibHas, IIEJIOYHAs.
Bonoponusriit nokaszatens (PH) pactBopa. 'maponus coneil. Peakunn nonHHoro oomeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHusa. OKUCIUTENb U
BOCCTaHOBUTENb. [Iporiecchl OKUCIEHUST U BOCCTAHOBIEHUA. BaxkHeHIITne OKUCTUTENN U
BOCCTAaHOBUTENU. MeTO/ AJEKTPOHHOTO OanaHca. DJIEKTPOJIU3 PACTBOPOB U PACIIIaBOB
BEILIECTB.

DKCIEpUMEHTANIbHBIE METOIbl M3YUYECHUS BEILIECTB U UX MPEBPAILCHUI: pa3I0KEeHHE
MEePOKCUJAa BOJOPOJAa B TMPUCYTCTBUU KaTaau3aTopa, MOJEIH KPUCTAJUTMYECKUX
peméToK, MPOBEIEHUE PEaKIMii MOHHOTO OOMEHa, ONpEeNE]ICHHE CpPeabl PAaCTBOPOB C
MOMOIIBI0 HWHJIUKATOPOB, HU3YYCHUE BIUSHHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PeaklMy U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

Heopranuyeckast xumusi.

[Tonoxxenne HeMeTaiuioB B Ilepuoguyeckoit cucreme XUMUYECKUX 31aeMeHToB J[. 1.
MeneneeBa U1 0COOEHHOCTH CTpOEHHUsI MX aToMOB. DU3nMYECKHe CBONCTBa HEMETAILIOB.
AJoTponus HEMETAIIOB (Ha IpUMEpPE KUCTI0poa, cepbl, hochopa u yrieposa).

Bomopon. Ilomyuenue, ¢usnueckue M XUMHUYECKUE CBOMCTBA: PEAKIUU C
MEeTaJulaMd M HEMeTallJlaMd, BOCCTaHOBUTEJIbHbIE cBoWcTBa. ['mapunbl. TomiauBHBIE
AJIEMEHTBHI.

['amorensl. Haxoxpenwe B mpupone, crnocoObl MOMydeHus, (U3NYecKue u
XMMHUYECKHE CcBOMCTBa. [‘anoreHoBomopoapl. BaxHeWmme KuCIOPOACOAEpKALINE
coeMHEHUs1 TaloreHoB. JlaGopaTopHble W TPOMBIIUICHHBIC CIIOCOOBI TOJYYCHHS
rajoreHoB. [[puMeHeHne rajloreHoB U UX COCTMHEHUN.

Kucnopon, o3on. JlabopaTopHble W TNPOMBIIUICHHBIE CHOCOOBI TMOJTyYEHUS
kuciopoja. Ou3nueckue U XUMMUYECKHE CBOMCTBA M MPUMEHEHUE KUCIOpOAa U O30HA.
OKcuapl ¥ IEPOKCU/IBI.

Cepa. Haxoxxnenue B mpupojie, CriocoObl MOydeHus, PU3NISCKUE U XUMHUYECKHE
cBorictBa. CepoBonopon, cynbduasl. Oxcup cepoi(1V), okcun cepsi(VI1). Cepuucras u



CepHast KUCJIOTHI ¥ X coih. OCOOEHHOCTH CBOMCTB CEpHOU KHUCIIOTHL. [IpumMeHeHne cepbl
U €€ COEIMHEHNN.

A3zot. HaxoxaeHnue B mpUpojie, COCOObI MOTyYeHUs, PU3NUECKUe U XUMHUUECKUE
cBolicTBa. AMMHUAK, HUTpUAbL. OKCUIBI a30Ta. A30THCTasi U a30THASI KUCJIOTHI U UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOM KuCHOTHL. [IpuMeHeHMe a30Ta W €ro COeIUHEHUM.
A3OTHBIE YIOOpEeHHUS.

®ocdop. Haxoxnenne B TMpuUpoje, CHOCOOBI TMONy4YeHUs, (QU3UUecKre Hu
xumudeckue cpoiictBa. @ochuapl u pochun. Oxkcuapl dpochopa, pocopHas kuciora u
e€ conu. [Ipumenenue pocdopa u ero coequHenuii. PocpopHeie y100peHUs.

VYrnepol, HaxoxJaeHUue B Mpupoje. AoTpornHsie Moaudukanuu. Ousndeckue u
XUMHUYECKHE CBOMCTBA MPOCTBIX BEUIECTB, OOpa3oBaHHBIX yriaepoaoM. Okcun
yraepona(ll), okcun yraepona(lV), yrompHas kucimoTa u €€ coild. AKTUBHPOBAaHHBIN
yronb, anacopbouus. @Dymnepensl, rpadeH, yriaepoaHsle HaHOTPYOkH. I[IpumeHeHue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, H €T0 COSAMHECHHIA.

Kpemuuii. Haxoxnenue B mpupoge, crnocoObl MNOJIy4deHus, (¢U3HYECKUe u
xumuueckne corictBa. Okcun kpemuusaA(lV), kpemHHeBas KHUCIOTa, CHJIMKATHI.
[IpuMeHeHne KpeMHUA U €r0 coeTnHEeHN. CTEKII0, €ro MOIy4eHNe, BUIBI CTEKIIA.

[Tonoxxenne MetamoB B Ilepuoanueckoil cucTeMe€ XHUMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHS IIEKTPOHHBIX 000JI0YEK aTOMOB MeTajuioB. O01ue Gpuznueckue
cBoiicTBa MeTaisioB. [I[puMeHeHne MeTaioB B ObITY U TexHHUKE. CIJIaBbl METAJIIOB.

DNEKTPOXUMUYECKUM PANl HaAMpsHKEHUM MeTamoB. OOIIMe crnocoObl MOTyYeHHS
METAJJIOB: TUIPOMETAJUIYPrusi, NMUPOMETAILUTyprusi, 3JeKTpoMeramutyprusd. Ilonsatue o
Koppo3uu MeTaioB. CriocoObl 3alIUThI OT KOPPO3UHU.

O6mas  xapakrepuctuka MeTtawioB IA-rpynmel  [lepuonuyeckoit  cuctembl
XUMHUYECKUX 3JeMeHTOB. HaTpuil u kanuil: moiydeHue, (QuU3MyYecKue U XUMUYECKUE
CBOICTBA, IPUMEHEHHUE IPOCTHIX BEUIECTB U UX COEITUHEHUH.

O6mas xapakrepuctuka wmetauioB |lA-rpynner  Ilepuoguueckoil  cuctemsl
XUMHYECKHUX DJIEMEHTOB. MarHuii U KanblUii: TojlydeHue, GU3NYECKue U XUMUYECKUE
CBOICTBA, NMPUMEHEHUE NPOCTHIX BEIIECTB M HX coeAuHeHH. JKECTKOCTh BOIBI U
CrocoObI €€ ycTpaHeHUsI.

AMIOMUHUN: TIONy4eHHe, (U3MYecKue M XHUMUYECKHE CBOMCTBA, NpPUMEHEHUE
NPOCTOTO BEILIECTBA M €r0 COeaTUHEHHNA. AM(DOTEpHBbIE CBOMCTBA OKCHJA U THAPOKCHIA
AITIOMUHUS, THIPOKCOKOMITJIEKCHI ATFOMUHHS.

OOmas  xapakTepucThKa  MeTauioB  mobounbix  moarpynn  (b-rpymm)
[Ieproanueckoi CUCTEMBI XUMUYECKUX JJIEMEHTOB.

dusnyeckue M XUMHUYECKHE CBOWCTBA XpoMa M €ro coeauHeHuil. OKCHIbI U
ruapokeuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomatsl, HX
OKHUCIIHTENbHBIE cBOMCTBA. [loydeHre n npuMeHeHne XxpoMma.

OuU3NYECKUE U XMMHYECKHE CBOMCTBA MapraHiia U €ro coeAuHeHuu. BaxkHenmmue
coenunenus Mapranua(ll), mapranua(lV), mapranna(V1) u mapranua(VIl). [lepmanranar
KaJusl, €ro OKMCINUTEIbHbIE CBOMCTBA.



dusznueckue M XMMHYECKHE CBOWMCTBA jKeje3a M ero coeauHeHuil. OKcuppl,
ruapokcuabl U conu xene3a(ll) u sxeneza(lll). ITonydenne n nmpuMeHeHne kKene3a U ero
CILJIABOB.

duU3nUeCKUEe M XMMHUYECKHE CBOWCTBA MeIW M €€ coenuHeHuu. llomyuenue u
MPUMEHEHHUE MEIU U €€ COCTMHECHUM.

[Muuk: monyyeHue, Gpu3NMUEcKUe U XUMUYECKHUE CBOMCTBAa. AM(oTepHbIe CBOHCTBA
OKCHJIa ¥ THJIPOKCHUJIA IIMHKA, TUJIPOKCOKOMILIEKCH IMHKA. [IprMeHeHrne 1UHKa U ero
COEJIMHEHUHN.

DKCIEpUMEHTANIbHBIE METO/bl M3yUYEHHUS BEIIECTB M MX IMPEBpAICHUN: U3yUCHHE
o0pa3lioB HEMeTaJuIoB, TOopeHue cepbl, (ochopa, xemeza, MarHus B KHUCIOPOJIE,
U3y4YeHUEe KOJUIeKIUMU «MeTalibl M CIUIaBb», B3aUMOJCIHCTBHUE WICJIOYHBIX U
HIEJI0YHO3EMEIIbHBIX METAJVIOB C BOAOW (BO3MOYKHO MCIOJIb30BAaHHE BUAEOMATEPUAIIOB),
B3aWMOJICHICTBHE IMHKA W JKe€Jie3a C PACTBOPAMHU KHUCJIOT M WIEJIOYEH, KaueCTBECHHBIC
peaklMy Ha HEOPraHWYECKHWE aHUOHBI, KaTHOH BOJOPOJa W KATHOHBI METAJIOB,
B3aUMOJICHCTBUE THAPOKCHIOB aTIOMHHHUS M IIMHKA C PACTBOpPAMHU KUCIOT U IICJIOYEH,
pelIeHne 3KCIEePUMEHTANIbHBIX 3a7a4 1o TemaM «l anoreHs», «Cepa u €€ coeUHEHUs,
«A30T 1 Qochop W UX coeauHEHHs», «MeTamibl TIAaBHBIX MOATPYMI», «MeTamibl
MOOOYHBIX MMOATPYIII.

XuMuA 4 )KU3Hb.

Ponp xumum B oOecriedeHHHM YCTOWYMBOTO pa3BUTHs dyenoBeuyecTBa. [loHsiTHe O
HAay4YHBIX METOJaX TO3HAHMS W METOJOJIOTHH HAay4dHOrO uccieaoBaHusa. HayuHbie
NPUHIMIBl  OpPTaHU3AIMM  XUMHYECKOTO TPOU3BOJICTBA. [IpoMbIleHHBIE CHOCOObBI
MOJIYYEHUsI BaXKHEHITUX BEHIECTB (HA MpHUMEpPE TMPOU3BOACTBA aMMHaKa, CEpHOMU
KHUCTIOTHI, MeTaHoJia). [IpoMbllieHHbIe CTIOCOOBI TMONYYSHHsS] METANIOB U CILIABOB.
XUMHYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelbl M €ro MocieACTBUA. Poinb xumMum B
00eCTICUCHIH YHEPTreTHUECKOW 0€30IMacHOCTH.

Xumus 1 310poBbe uesnoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia ucnonb3oBanus
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMHUM B pa3BUTUH MEAUIIVHBL.

XWMHSl TIUIIWA: OCHOBHBIC KOMIIOHEHTHI, MHIIEBbIE A00aBku. Ponp xumum B
oOecrie4yeHnH MUIIEeBOH OE30MacHOCTH.

Kocmernueckue u mnapdromepHslie cpeiactBa. bertoBas xumwus. [IpaBuna
0€301acHOTO UCIIOJIH30BAHUS TPENapaToB ObBITOBOI XUMHUH B TOBCEHEBHON KU3HHU.

XUMHS B CTPOUTENIBCTBE: BAXKHEHIIINE CTPOUTEIbHBIC MaTEpHaIbI (IIEMEHT, OETOH).

XuMUS B CETBCKOM X03siicTBe. OpraHndecKre 1 MUHEPaIbHbBIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMuKa.
Martepuansl 115 2IeKTpOHUKU. HaHoTexHOIOTHH.

PacuétHrle 3amaumn.

Pacuérel: Maccel BemiecTBa WM 00BEMA Tra3oB IO HU3BECTHOMY KOJIHMYECTBY
BEIECTBA, Macce MM O0BEMY OJIHOTO M3 YUYaCTBYIONIUX B PEAKIUU BEIIECTB, MACChHI
(o0BEMa, KoMMuUecTBa BEIIECTBA) MPOAYKTOB pEAKIMH, €CIU OJHO W3 BEIICCTB MMEET
npuMecH, mMacchl (00bE€Ma, KOJMMYECTBA BEIIECTBA) IMPOJYKTA PEAKIMH, €CIU OIHO W3
BEIIECTB JAHO B BHJE pPacTBOpa C OIPEACIEHHOW MaCcCOBOW JI0JIEM pPAacTBOPEHHOTO



BELIECTBA, MACCOBOM JOJM M MOJIIPHOM KOHILIEHTpAlMU BELIECTBA B PAaCTBOPE, JOJU
BBIXOZa IPOIYKTA PEAKLIUN OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanu3anus MexnpeIMeTHbIX CBSi3el NMPU HM3YYEHHU OOIEeH M HEeopraHUYecKoil
xumuM B 11 Kiacce OCyIIECTBIISIETCSI YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX NOHATHUM, TaK W NOHATUMN, NMPUHATHIX B OTIENBHBIX NPEAMETAX €CTECTBEHHO-
HAy4YHOTO IHKJIA.

OOuue ecTecTBEHHO-Hay4YHbIE IIOHATHUS: SBJICHHE, HAay4HbI QakT, rumnoresa,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccu(ukanus, MNEpUOJAUYHOCTb, HAONIIOJCHHE,
M3MEpEHNE, SKCIIEPUMEHT, MOJIEIIb, MOJEIMPOBAHUE.

®dusuka: MaTepus, MUKPOMUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOAKTUBHOCTb, MOJEKYJA, YHEPreTUYECKUI YpOBEHB, BEIIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, HUACANBHBIM Ta3, (PU3MUECKUE BEITUYMHBI,
€IMHUILIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, 3KocHcTema, Ouocdepa, MeTaboiM3M, MaKpo- U
MHUKPOJIEMEHTBI, O€JIKH, JKUPBI, YIJIEBOJbI, HYKIEHHOBBIE KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadust: MuHepanabl, TOPHBIE MOPOJBI, IOJE3HBIE HCKOMAaeMble, TOIUIMBO,
PECYPCBHI.

TexHonorus: XMMHUYECKass IPOMBINUIEHHOCTb, METAJUIYPIUs, CTPOUTEIIbHBIE
MaTepUalbl, CEIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, TMHINEBAasi MPOMBINIIEHHOCTb,
(dapMarieBTHUECKass MPOMBIIUIEHHOCTh, MPOM3BOJICTBO KOCMETHUYECKUX IPENaparTos,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~MAaTE€pUaOB, 3JEKTPOHHAs MPOMBINIIEHHOCTb,
HAaHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHM ITPOT'PAMMEI 110 XUMUNU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B  CTPYKTYpe
JMYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CpPEIHET0 OOIIEero
0o0pa3oBaHusl BBIJECIEHBl CIEAYIOIIUE COCTABISIOLIME: OCO3HAHUE O00Yy4YaroUMMUCS
POCCUMCKOW  TIpakJIaHCKOM  HMAEHTUYHOCTH;  TOTOBHOCTh K  CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMOOIPEEIICHUIO; HaJu4Yhe MOTHBALMM K OOYYEHHIO;
TOTOBHOCTb U CIIOCOOHOCTH 00YYaronnxcs pPyKOBOACTBOBATHCS MPUHSATHIMHU B OOIIECTBE
IIpaBUJaMA MW HOPMaMH IIOBEJCHUWS;, HAJW4YUE€ IPABOCO3HAHUSA, SKOJOTMYECKON
KYJbTYpPBI; CIOCOOHOCTh CTAaBUTH LIEJN U CTPOUTD KU3HEHHBIE TIIAHBI.

JlugHOCTHBIE ~ pe3yNbTaThl  OCBOCHHUS ~ TIpeAMeTa  «XHUMHS»  OTPaKAIOT
c(OpMHUPOBAaHHOCTh  OTbBITA  IMO3HABATENILHOM M  TMPAKTUYECKOW  JCSITEIbHOCTH
00y4armuxcs B IpoLecce peau3anuu 00pa3oBaTeIbHON e TEeIbHOCTH.

JluyHOCTHBIE ~ PE3yNbTaTbl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPAKAIOT
c(OpMHUPOBAaHHOCTh  OMbITA  [O3HABATEJIbHOM M  MPaKTUYECKOM  JESATEIbHOCTH
o0ydJarIuxcsi B MPOIecce pean3aiuy 00pa3oBaTeIbHON ASSITEIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpa:xIaHCKOro BOCIIUTAHUS

OCO3HAHMSI OO0YYAIOUIMMHUCS CBOMX KOHCTHUTYLUMOHHBIX MpaB U 0O0sS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MpEACTaBICHUS O COIIMATBHBIX HOpMaX U MPaBHIIAX MEKIUYHOCTHBIX OTHOIIICHUMN B
KOJUIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON MAESITENbHOCTH NPU CO3JaHUU Yy4eOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX W TO3HABATENIbHBIX 3aJ]1ad, BBIMIOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX IPU aHAJU3€ Pa3IUYHbIX BUJIOB yUeOHOU 1eATeNbHOCTH;

2) IaTPHOTHYECKOIr0 BOCIIUTAHMSA:

LEHHOCTHOTO  OTHOWICHHMS K HCTOPHUYECKOMY W  HAyYHOMY  HAacJIEeIHI0
OTE€YECTBEHHOM XHMUM;

yBaXEHHs] K TpOLECCy TBOpYECTBA B OO0JACTH TEOPUU M TMPAKTHUECKOIO
MPWIOKEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JaHHBIE HAYKU €CTh PE3YJbTaT JJIUTEIbHBIX
HaOIIOIEHUH, KPOTTOTIMBBIX SKCIIEPUMEHTAbHBIX TTOMCKOB, MIOCTOSSHHOTO TPyAa YUEHBIX
Y IIPaKTUKOB;

MHTEpECa M MO3HABATEJIbHBIX MOTHBOB B IOJIYYEHHUM M TMOCIEAYIOIIEM AHAIN3E
nH(popMaIuu 0 IePeAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OT€UECTBEHHOM XUMMUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBS3aHHBIE C XMMUYECKUMHU SBIICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUSI, ODUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEICHHUE U MOCTYIIKH CBOUX TOBAPHUILEH C MO3HUIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPhI 310POBbS:

NOHMMAaHMsI LIEHHOCTEN 310pOBOr0o M Oe30macHoro oopasa »KU3HU, HEOOXOAUMOCTHU
OTBETCTBEHHOI'O OTHOIICHHUSI K COOCTBEHHOMY (HU3UYECKOMY U TCHUXHUYECKOMY
3JI0POBBIO;

coOmtofeHusi mpaBuil  0€30MacHOro OOpalleHusT C BeleCTBaMU B OBITY,
MTOBCEHEBHOM KU3HU, B TPYAOBOU AEATEIBHOCTH;

MOHUMAHMsI IEHHOCTH MPAaBUJI WHAWBHUIYAIBHOTO U KOJUIEKTUBHOTO OE30MacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOCH;

OCO3HAHMSI TIOCIEJACTBUN W HENPUATUS BPEIHBIX MPUBBIYEK (yIOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KypeHus);

5) TPyA0BOro BOCIIUTAHUA:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4eOHO-MCCIIEJOBATEIbCKON IE€ATEIbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACSITEIbHOCTH,

YCTAHOBKM Ha AaKTHUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKHUX 3a/ad COLUAIbHOU
HaIIPaBJIEHHOCTH (B paMKaxX CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYEHHIO MPOQECCHl pa3IMuHOTO poJia, B TOM YHCIIe
Ha OCHOBE IPUMEHEHHUSI PEIMETHBIX 3HAHUI M0 XUMUU;

YBa)XEHHMSI K TPYAY, JIIOASIM TPYyJla U pe3yJbTaTaM TPYA0BOH J€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYATHHOW TpaeKTOpHH 00pa3oBaHUS,
Oynymeil mpodeccud W peanu3alid COOCTBEHHBIX KU3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHMHMH, HHTEPECOB U MOTpeOHOCTEH
o0IIecTBa;

6) 3K0J10rM4YeCcKOro BOCIUTAHUSA:

HKOJIOTMUECKH 1€JeCOOOpPa3HOro OTHOIIEHHUS K TPUpPOJEe KaK HCTOYHUKY
CYyILLECTBOBAHUS KU3HU Ha 3eMIIE;

NOHMMAaHMsI  TJ00AJBbHOTO  XapakKTepa HKOJOTMYECKMX MpoOjieM, BIUSHUSA
HPKOHOMMYECKUX IPOLECCOB Ha COCTOSIHUE MPUPOJHON 1 COLIMAIBHOM CPE/bl;

OCO3HAHMSI HEOOXOJIMMOCTH HCIOJIb30BAHMS JOCTHKEHUN XUMHUHU [UIsl PElICHUs
BOIPOCOB PallMOHAIIBHOIO TPUPOIOIIOJIB30BAHUS;

AKTUBHOTO HENPUATHS JECUCTBUM, NMPUHOCAIIMX BPEH OKPYXKAOWIEH NPUPOIHOU
cpelne, YMEHHUS MPOTHO3UPOBATH HEOJArONMPUSATHBIE JKOJIOTUYECKHE TOCIEACTBUS
IIPEANPUHUMAEMBIX IEUCTBUI U IIPENOTBPAILATh UX;

HAJIM4YUS Pa3BUTOTO HKOJIOTMYECKOTO MBIILIEHUS, 3KOJOTUYECKON KYJIbTYpHI,
OMbITA JESITENIBHOCTH HKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TMO3HABaTEJIbHOM, KOMMYHUKATUBHONW W COLIMAJIbHOM MpaKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MIPOTUBOCTOSATH UIEOJIOTUN XeMOohoou;

7) HEeHHOCTH HAYYHOI'0 NTO3HAHMSA:



MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs crenu(PUKU XUMHUHM KaK HayKHd, OCO3HaHUs €€ posi B POpMUPOBAHUU
PAllMOHANILHOTO HAYYHOTO MBIIIEHUS, CO3JaHUHM IEJIOCTHOTO TpEeACTaBiIeHUs 00
OKPY’KaIOIIEM MHUpPE Kak O €JUHCTBE MPHUPOJbI U YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M peleHUH MpoodieM COXpaHeHUs MPUPOTHOTO paBHOBECHS,;

yOeXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM ISl COBPEMEHHOW ITUBUIIM3AIUU: B
e€ TyMaHHCTHYECKOW HANpaBIEHHOCTH W BaXXHOW pOJIU B CO3/JaHUU HOBOW Oa3bl
MaTepUaIbHON KYJIBTYpbl, B PELICHUU TI00aNbHBIX MPOOJEM YCTONYMBOTO Pa3BUTHUS
YeJI0BEYEeCTBA — ChIPbEBOM, SHEPTETUYECKOM, MUIIEBON U SKOJOTUYECKON O€30MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECMEYEHUU YCIOBHUM YCIEIIHOTO TPyJa U HSKOJIOTUYECKH
KOM(DOPTHOM KM3HU KaXKIO0T0 YWiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOU TPAMOTHOCTU: MOHUMAHHS CYIIHOCTH METOJIOB TO3HAHMSI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIOJIb30BaTh MOJydaeMble
3HAHUS JJIA aHalu3a U OOBSCHEHHS SIBICHUN OKPYXAIOIIEr0 MHUpPA U MPOUCXOIAIIUX B
HEM U3MEHEHUU, yMEHHs JelaTh OOOCHOBAHHBIE 3aKIIIOUEHHUS Ha OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCS TAHHBIX C 1IEJIbI0 TTOJYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMUMHUYECKUE 3HAHUS IS PEIICHUs
po0JieM B peabHbIX )KU3HEHHBIX CUTYaIIUsIX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM eI TEIbHOCTH,

TOTOBHOCTH U CITOCOOHOCTU K HETPEPHIBHOMY O0Opa30BaHHUIO U caMOO00pa30BaHUIO,
K aKTUBHOMY TOJIyYEHUIO HOBBIX 3HAHUW MO XUMHUU B COOTBETCTBUM C YKU3HEHHBIMU
MOTPEOHOCTSMH;

UHTEpeca K OCOOCHHOCTSM TpyJda B pa3iudHbIX cdepax mnpodeccruoHaIbHON
NeSATeTbHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHUS MPOTpaMMbl 1O XUMHUU Ha YpOBHE
cpeaHero odiiero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTST dbopmupoBaHus MUPOBO33PECHHUS oOy4Jarommxcs
MEXUCIUILTHHAPHBIE  (MEKIPEIMETHBIC) OOIIECHAYYHbIC TIOHATHS, OTPAKAIOIINE
[[EJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CHEIU(UKY METOJOB MMO3HAHUS, UCTIOIB3YEMBIX
B CCTCCTBCHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPIHs, SBJICHHUE, MPOIECC, CHCTEMA,
HAyYHBIN (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, MCCIIECIOBaHUE,
HaOJTI0JICHNEe, U3MEPEHUE, SKCIICPUMEHT U JIPyTHE);

YHUBEpCAJIbHbIE y4eOHBIE JCHCTBUS (IMIO3HABATENIbHBIE, KOMMYHHUKATHBHBIC,
peryisaTHBHBIC), obOecreunBarmue (opMUpPOBaHHE (PYHKIIMOHAIBLHON TPAMOTHOCTH W
COIMAIILHOM KOMIIETSHIINH 00y4aronxcs;

CIOCOOHOCTh OOYYarOIIUXCSI HCIIONB30BaTh OCBOCHHBIC MEKIUCIUILTHHAPHBIC,
MUPOBO33PEHUECKHUE 3HAHWS U YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS B NTO3HABATEIHHOU U
COLIMATBbHOM MpaKTHKE.



MeTaHpeI{MeTHBIe PE3YIbTATHI OTPAXKAKOT OBJIAACHNUC YHUBCPCAJIbHBIMUA y‘le6HI>IMI/I
IMMO3HAaBaTCIbHBIMHA, KOMMYHHUKATHBHBIMHA U PCTYJIITUBHBIMHA JICUCTBUSIMU.

Ilo3HaBaTebHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eficTBUS

1) 6a30Bble JJOrNYecKHe AeliCTBUS:

CaMOCTOATENbHO (OPMYIMPOBATh U AKTyaJU3UPOBATh MPOOJIEMY, pacCMAaTPUBATh
€€ BCECTOPOHHE;

ONPENEINATH LENIN IeATEIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUN UX JTOCTHIKEHUS,
COOTHOCHUTD PE3YNbTATHI ACSITEILHOCTH C TOCTABICHHBIMU LIEJISIMH;

MCIIOJIb30BAaTh IIPY OCBOCHHUM 3HAHUI MPUEMBI JJOTUYECKOTO MBIIUICHUS: BBIIEIATh
XapaKTepHble TMPU3HAKU TOHATUA W YCTAHABIMBATh HX B3aMMOCBA3b, HCIIOIB30BATh
COOTBETCTBYIOIINE MOHATUSA 111 OOBSICHEHUS OT/IENbHBIX (DaKTOB U SBJICHUI;

BbIOMpATh OCHOBAHUS M KPUTEPUHU AJIA KiIacCU(PHUKAMU BELIECTB U XMMHUYECKHX
peaKLNi;

YCTaHABJIUBATH IPUYMHHO-CJIEICTBEHHBIE CBSA3H MEKY U3yYaeMbIMU SIBICHUSIMH;

CTPOUTH JIOTUUECKHUE PACCYXAECHUs (MHIYKTUBHBIE, AEIAYKTUBHBIE, [0 aHAJIIOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH M TNPOTHUBOPEUYUS B  PAaCCMAaTPUBAEMBIX  SIBICHHUSX,
(bopMyIHpPOBaTh BHIBOIBI U 3aKIIIOUCHHUS;

OPUMEHATh B TMPOLIECCE IO3HAHUS HCIOJIb3yeMble B XHMHHU CHMBOJUYECKUE
(3HAKOBbIE) MOJIENH, TPEe0OPa30BLIBATh MOJIEIbHBIEC PEICTABICHHUS — XMMHUUECKHIN 3HAK
(cuMBOJI) 3J€MeHTa, XUMHUYecKas (opMylia, YpaBHEHHE XHMHUYECKON peakuuud — MpU
pelieHn y4eOHBIX MO3HAaBaTENIbHbIX M TMPAKTUYECKUX 3aJad, MPUMEHSATh Ha3BaHHbIC
MOJIETIbHBIE TIPEJCTABICHUS U1 BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3Y4aeMbIX
BEILIECTB M XUMUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKHE eCTBUS:

BJIa/IETh OCHOBAMH METOJI0OB HAYYHOT'O IMO3HAHUS BEIIECTB U XMMHUECKUX PEaKLnii;

bopMynIHpoBaTh LENU M 3aJaud HUCCIEIOBaHMS, HCIONb30BATh IOCTABICHHBIE U
CaMOCTOSITENBHO CPOPMYJIMPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHMS U
OCHOBBI 11 (DOPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHH;

BJIa/I€Th HaBBIKAMHM CAMOCTOSITEIBHOTO TNIAHUPOBAHUS U IIPOBEJIEHUS YUEHUUECKHUX
HKCIIEPUMEHTOB, COBEPILEHCTBOBATh yMEHHS HaOJIOJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyTUpoOBaTh OOOOIICHUS U
BBIBOJIBI OTHOCHTENIbHO JIOCTOBEPHOCTH pE3yJbTaTOB HCCIEAOBAHMS, COCTaBISAThH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

NpUOOPETaTh OMBIT YYEHUYECKON UCCIIeIOBATEIbCKOW 1 IPOEKTHOM JIeATEIbHOCTH,
HPOSIBISITh CHOCOOHOCTHh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIIeHUS
NPAKTUYECKUX 3a/1ay, MPUMEHEHHUIO Pa3IMYHbIX METOJO0B IMO3HAHUS.

3) pabora ¢ uH(popManmei:

OpUEHTUPOBATHCS B PA3MYHBIX MCTOYHHMKAX HMHGMOpManuu (Hay4yHO-TOMYJISpHas
JUTEpaTypa XUMHUYECKOTO COJEpKaHHs, CIOpaBOYHbIE MOCOOHs, pecypchl MHTepHeTa),



aHAJIM3UPOBaTh MH(OPMALMIO PA3IMYHBIX BUAOB U (OPM IMPEACTABICHUS, KPUTUUECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUYUBOCTD;

(bopMyIHpOBaTh 3alPOCHl U PUMEHATH PA3JIMYHBIE METOJIbI IIPH ITOUCKE U OTOOpPE
UHpOopMaIMU, HEOOXO0AUMOM JUIsl BHIIOJTHEHUS YyUeOHbIX 3a/1a4 ONpPeAesIEHHOIO THIIA;

npuoOpeTaTb  OMBIT  HWCMOJB30BaHHUA  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO BBIOMPATH ONTHUMANbHYIO (OpMY MpeACTaBiICHHUS HH(POpMaLUU
(cxemsbl, TpaduKu, TUATPAMMBI, TAOIUIEI, PUCYHKH U IPYTHE);

UCIIOJIb30BATh HAYUYHBIN SI3bIK B Kauye€CTBE CPEACTBA IpPH paboTe C XUMHYECKOU
uHpopMalMel: MPUMEHATh MEXIIpeIMeTHbIe (pU3ndYecKre U MaTeMaTUYeCKUe) 3HaKU U
CUMBOJIBI, OpMYJIbI, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCITOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTH.

KOMMYHI/IKaTI/IBHbIe YHuUBEpPCAJIbHBIC y‘leﬁHbIe IleﬁCTBHﬂ:

3aJ1aBaThb BOIIPOCHI I10 CYIICCTBY O6CY)I(IIaeMOI71 TCMBI B XO0€ Auajiora /M
JAUCKYCCHUH, BBICKA3bIBATh UJICH, (1)OpMy.]'II/IpOBaTB CBOM NIPCATTOKCHUA OTHOCUTCIIBHO
BBIITOJIHCHH A HpeHHOH(CHHOﬁ 3aJa4M,

BBICTYIIaTh C TMPE3CHTAIMEed pe3y/JbTaTOB IMO3HABATCIIBHON  JEATEIBLHOCTH,
MOJIYUYEHHBIX CAMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH IPU BBIIOJHECHUU
XUMHYECKOTO JKCIEPUMEHTA, MPAKTHUYECKOH pabOThl MO KCCACIOBAaHHIO CBOWCTB
H3yYaeMbIX BEIIECTB, pealin3allii yd4eOHOro MpoekTa, ¥ (OPMYIHPOBATH BBIBOIBI I1O
pe3ynbTaTaM MPOBEAEHHBIX MCCICIOBAHMM IMyTEM COTJIACOBAHUS IO3MIIMH B XOJC
00CYXIeHUS 1 0OMEHA MHCHHSIMHU.

PeryasiTuBHBIC YHMBepCcaJIbHbIe yUeOHbIe 1eHCTBHUS:

CaMOCTOSITETIbHO ~ IUIAHMPOBATh M OCYIIECTBISATH CBOIO  ITO3HABATEIBHYIO
NeSTeNbHOCTh, oOmpenenss e€ wead W 33Jayd, KOHTPOJMPOBAaTh W TIO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpearaeMblii allTOPUTM JCUCTBUHN MPHU BBHITIOTHECHUH
y4eOHBIX U HCCIEeIOBATENIbCKUX 3a/1ad, BbIOMpaTh Hambosnee 3(PPEeKTUBHBIA COCO0 HX
pelIeHus ¢ yIE€TOM MOJTyYeHUS] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYCCKUX PEaAKIIHAX;

OCYIIECTBJIATH CAMOKOHTPOJIb  JCATEIBHOCTM Ha OCHOBE CaMoOaHaau3a |
CaMOOIIEHKH.
NPEAMETHBIE PE3YJIBTATbHI



[IpenmeTHble pe3ynbTaThl OCBOCHHS IPOrpaMMbl MO XMMHMU Ha YriayOJIE€HHOM
YPOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHMs BKIIOYAIOT cHenuduueckue s
ydyeOHOro mnpeamera «XUMHUS» HAy4HbIE 3HAHUS, YMEHUS M CHOCOOBI AEHCTBUI IO
OCBOEHMIO, HHTEpIpETalud U MNpeoOpa3OBAHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIYYE€HHIO HOBOT'O 3HAHMSI M IPUMEHEHUIO 3HAaHUI B Pa3JIMYHBIX yU€OHBIX CUTYyallUAX, a
TAaK)K€ B PEAJbHBIX )XU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ XMMHEW. B mporpamme mno
XUMUH MIPEAMETHBIE PE3YJIbTATHI IIPEACTABIEHBI 110 T'OAAM U3Y4YCHUS.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XuMus» OTPaKAIOT:

c(OpMHUPOBAHHOCTH MPEACTABIECHUN: O MECTE U 3HAYEHUU OPIraHUYECKON XMMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ poJid B OO0ECIEeUeHUH YCTOWYHBOTO Pa3BUTHUS
YEeJIOBEYECTBA B PEIICHUH MPOOJEM SKOJOTHUYECKOM, IHEPreTUUeCKO M MHUIIEBOU
0€30MacHOCTH, B PAa3BUTUU MEAUIMHBI, CO3IaHUM HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHUKOB SHEPrHMM, B OOECIEUEHUH pPAaIMOHAJIBHOTO MPHUPOAOINOJIb30BAHUS, B
dbopMUpOBaHIM MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a TAKKE SKOJOTUYECKU
000CHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3/10POBBIO U MPUPOJIHOM cpee;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpask BKIOYAET: OCHOBOIOJIATAIOIINE
HOHSTHS — XUMHYCCKHI 3JIEMEHT, aTOM, SIIPO U DIIEKTPOHHAs 00oj0uka aToma, S-, p-, d-
aTOMHbIE OpOWTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHMUS aTOMa, THMOpHAM3AIMS
aTOMHBIX OpOuTasneil, MOH, MOJIEKYJa, BaJIECHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTENIEHB
OKHCJICHUSI, XMMHUYECKas CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, yriepoaHbIi
cKeneT, (yHKIMOHAJIbHAs TPYIa, pajuKall, CTPYKTYpHble (Gopmyisl (pa3BEPHYTHIE,
COKpAaIllEHHbIE,  CKEJIETHbIE), H30MEpHUs  CTPYKTypHas W  MPOCTpPaHCTBEHHas
(reomeTpuyeckas, ONTHYECKast), M30MEpPbI, T'OMOJOIMYECKUI  psl, TOMOJOTH,
YTJIEBOJOPO/bI, KHCIOPOJI- M a30TCOAEPIKAIINE OPTraHUYECKHE COEIUHEHUs, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUs; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akoH . V1. MenneneeBa, Teopusi CTpOEHUSI OpraHUYECKUX BEIIECTB A.
M. BytiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPALLEHUS
HHEPrUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUM S3bIK XUMHH,
MHUPOBO33PDEHUECKHE 3HAaHWsA, JIEKAIIME B OCHOBE IIOHUMAaHUs NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJIICHUN; TMPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX
peakuuii, TEPMOJUHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSAX UX NPOTEKaHUs, O
B3aMHOM BJIMSIHUM AaTOMOB M TpPyHI aTOMOB B MOJIEKyJlax (MHAYKTHBHBIA U
Me3oMepHbIid 3dexThi, opuentanTsl | u Il poma); dakronormveckue cBeneHUS O
CBOICTBaxX, COCTaBe, IIOJYYEHUH M 0O€30MacHOM MCIHOJB30BAHUM  Ba)KHEHIIMX
OpPraHMYEeCKHX BEUIECTB B OBITY M MPAKTHUYECKOH JAEATEIbHOCTH YeIOBeKa, OOLINX
HAy4YHBIX MPHUHIMIAX XHUMHUYECKOrO0 MPOU3BOJACTBA (HAa TMpUMepe MPOU3BOJICTBA
METaHoJIa, IepepadoTku HehTH);

c(OpMHUPOBAaHHOCTh YMEHUN: BBISBISATH XapaKTepHble NPU3HAKUA TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME TIOHATUSA IIpHU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COECIUHEHUII;



c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BATh XHWMHMUYECKYI0 CHUMBOJMKY [UISl COCTAaBJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OpMy OpraHUYeCKUX
BEILIECTB;

COCTaBJISITh ypaBHEHUS XUMHUYECKUX PEaKIUM U PACKPhIBaTh HUX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MMOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO
OajlaHca 3THX peaKIMi, peakluii MOHHOTO OOMEHa MYTEM COCTaBJICHUS WX TOJIHBIX U
COKpalIEHHBIX HOHHBIX YPaBHEHHI;

U3rOTABIIMBATh MOJEIN MOJIEKYJI OPraHMYECKHX BEIIECTB JUISl WIUIIOCTPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAIICKHOCTh H3YUCHHBIX
OpraHMYECKHX BEHIECTB 0 UX COCTaBY U CTPOCHHIO K OMpPENeNEHHOMY KiacCy/Tpyrie
COCIMHEHWH, MaBaTh MM Ha3BaHWs 1o cucTemarmueckoid HomeHkimatype (IUPAC) u
MPUBOAUTh TPUBUAIBHBIE HA3BaHUS ISl OTIEIBHBIX IPEICTABUTENICH OpPraHMYeCKUX
BELIECTB (3TUJIEH, alleTUJIEH, TOJIYOJI, TIIMIEPHUH, STHICHIIUKOIIb, (PeHOI, (POPMATIbIETH]L,
aneTanbleTH, aleTOH, MypaBbMHAs KHCJIOTA, YKCYCHas KHCJIOTa, CTeapHHOBas,
OJIEMHOBAs!, MAJIbLMUTUHOBAs KHUCIIOTHI, TJIMIMH, aJaHUH, MajbTo3a, PpyKTO3a, aHWJIUH,
JTUBUHWJI, U30TIPEH, XJIOPOTIPEH, CTUPOII U APYTHE);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACISTh BUJI XUMUUYECKOU CBSI3M B OPTaHHUYECKUX
COEIMHEHUSX (KOBaJECHTHAsA U UOHHAs CBS3b, G- U M-CBS3b, BOJOPOAHAS CBSI3b);

chOpMUPOBAHHOCTh yYMEHHUSI TNPUMEHATH IOJOXKEHHUS  TEOPUU  CTPOCHHS
oprannuecknx BemectB A. M. BbytnepoBa nansi OObSCHEHHMS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepPHU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, AJKaJUEHOB, AJIKWHOB, apOMATHYECKUX
YIJEBOJAOPOJOB, CIUPTOB, albJETHA0B, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U
CIIOXHBIX J(PHUPOB, XUPOB, HUTPOCOCTUHEHUH W AaMHHOB, AMUHOKHUCIOT, OEIKOB,
yII€BOAOB (MOHO-, JIU- U TMOJHCAXapHI0B), WIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b
MEXJy HUIMHU YPaBHEHUSIMH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIUI C UCIIOIb30BAHUEM
CTPYKTYPHBIX OpPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS MOATBEPKAATh HA KOHKPETHBIX MPUMEPAX XapakTep
3aBUCUMOCTH PEaKIMOHHOW CIOCOOHOCTH OPraHMYeCKUX COEAMHEHHI OT KpaTHOCTU U
THIIa KOBAJIEHTHOM CBSI3M (G- U TM-CBSI3U), B3aUMHOIO BIUSIHUSI aTOMOB U TPYII aTOMOB B
MOJICKYJIaX;

c(OpMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh MCTOYHUKU YIJIEBOJOPOJIHOTO
ChIpbsi (HEPTH, NPUPOTHBIA Tra3, Yrojib), CIIOCOOBI €ro mepepaboTKH W MPAKTUYECKOe
MIpUMEHEHHE MPOAYKTOB NEPepabOTKH;

c(hOpMHUPOBAHHOCTD BJIAJICHUSI CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUSl — HAOJIIOJICHUH, U3MEPEHUH, MOJCIUPOBAHUM, JKCIIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCT, YMEHHSI TPUMEHATh OCHOBHBIEC OIEpAIlUU MBICTUTEIHLHOMN
NEeSTeNTbHOCTH — AaHalW3 © CHHTE3, CpaBHEHHE, O0000IIeHne, CHCTEeMaTH3alHIo,



BBISIBIICHHE NPUYUHHO-CIEICTBEHHBIX CBSI3€d — JIJI1 M3yYEHHMsS CBOWCTB BEILIECTB U
XUMUYECKHUX PEaKIINii;

c(OpMHUPOBAHHOCTh YMEHMH: BBISBISATH B3aUMOCBSI3b XHMHUYECKHX 3HAHUN C
MOHATHSMHU U TPEACTABICHUSAMH IPYTHX €CTECTBEHHO-HAYYHBIX NMPEAMETOB JyIsl Ooliee
OCO3HAHHOTO NOHMMAaHHS CYIIHOCTH MaTEpHAIBHOIO €AMHCTBA MHpA, HCIOJIb30BaTh
CUCTEMHbIC 3HAHUS MO OPraHMYECKOW XWUMHUU HJisi OOBSICHEHHS U MPOTHO3HPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IIPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOBOJAUTH PACUETHl MO XUMUYECKUM (popmynaM u
YPaBHEHMSIM XUMHUYECKUX PEAKIUN C MCIOJb30BaHMEM (IM3MUYECKUX BEIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapAKTEPU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOM
CTOpPOHBI: Pacy€Thl MO HAXOXKJECHUIO XUMUYECKON (OpMYINbl BELIECTBA MO M3BECTHHIM
MacCOBBIM  JIOJISIM XUMHUYECKHX JJEMEHTOB, MPOAYKTaM CrOpaHus, IUIOTHOCTH
raz000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3MPOBATH, AHAIU3UPOBATH M OIEHUBATH C
NO3UIUH IKOJIOTUYECKON O€30MacHOCTH MOCIEACTBUS OBITOBOW M MPOW3BOJCTBEHHOMN
NESITENIbHOCTH ~ YEJIOBEKa, CBSI3aHHOM C  MepepalOTKOM  BEIIECTB, HCIOJIb30BaTh
MOJIyYEHHBbIE 3HAHUA IS TPUHITHS TPAMOTHBIX pEHICHUH MpoOJeM B CHUTYalUsX,
CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHMI: CaMOCTOSATEIbHO IUIAHUPOBaTh U  IPOBOJUTH
XUMHYECKHM IKCMEPUMEHT (TOJTyYeHUE W HM3yYeHUE CBOWCTB OPraHUYECKUX BEIIECTB,
KayeCTBEHHBIE PEaKLUH YTJIEBOJAOPOJIOB PA3IMUYHBIX KIACCOB U KHUCIOPOJACOAEPKAIIMX
OpraHWYEeCKUX BELIECTB, PEIICHHWE HSKCIEPUMEHTANbHBIX 3a/lad MO0 pPaclo3HaBaHUIO
OpraHWYEeCKHX BEIIECTB) C COOJIOJCHHEM TIpaBUIl OE30MacCHOrO0 OOpalieHus C
BEIIECTBAMU U JabOpaTOpHBIM 00O0pynOBaHUEM, (HOPMYIHPOBATH 1IE€Th WCCIIECIOBAHUSA,
NpPEJCTaBIATh B pa3IMyHON ¢dopMe pe3ynbTaThl HSKCIEPUMEHTa, aHAIU3UPOBATH U
OLICHMBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTb YMEHUI:

coOmroaTh TMpaBWiia HKOJIOTHYECKH I€J1eCO00pa3HOro TMOBENEHUsS B OBITY U
TPYJOBOW JEATENbHOCTH B IEJIAX COXPAHEHHMsS] CBOErO 3/I0pPOBbs, OKpY’Karolen
IIPUPOAHOMN CPEABI U TOCTHKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaThb OMNACHOCTb TOKCHYECKOTO JEMCTBHSI HAa IKUBbIE OPraHU3Mbl
OnpeAeIEHHBIX OPraHMYECKUX BEIIECTB, IOHMMAs cMbIca ntokazaress [T/1K;

AQHAIM3UPOBATh  1I€JIECOO0PA3HOCTh TMPUMEHEHUS OPraHuYecKUX BEUIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOILICHHS PUCK-TIONH3a;

cOpMHUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBISTH  IICJICHANIPABICHHBIA  TOWCK
XUMHUYECKOW HMH(QOpMAlMKM B pa3IMYHBIX HCTOYHUKAX (HayyHas M Yy4deOHO-HayuyHas
JIUTepaTypa, cpeicTBa maccoBoil uH(opmaruu, WHTEpHET W JApyrue), KpUTUYECKU
aQHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMalMio, repepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBUHU C TIOCTABJICHHON y4eOHOM 3a1a4eil.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIias M HeopraHuyecKkass XUMHUsS»
OTpaXXaroT:



c(OpMHUPOBAaHHOCTh  MPEACTABJICHUN: O MaTEepHAIbHOM  E€IUHCTBE  MHpA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECTE U 3HAUCHUU XUMHUHU B
CUCTEME ECTECTBEHHBIX HAyK M €€ pojid B OOECIEYEeHUH YCTOWYMBOIO Pa3BUTHS, B
pelieHn TpoOJieM HKOJIOTMUYECKOM, SHEpPreTUYeCKON W NHIleBol Oe30MacHOCTH, B
Pa3BUTHH MEIWLMHBI, CO3JAHWH HOBBIX MaTEpPHAJIOB, HOBBIX MCTOYHHUKOB JHEPIUU, B
o0ecreyeHnH palroHaIbHOTO MPUPOIONONb30BaHUsA, B POPMUPOBAHUN MHUPOBO33PEHUS
U 0o0Iel KyJbTypbl YEJIOBEKa, a TaKK€ SKOJOTMYECKM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPEJIE;

BJIQJICHUE CUCTEMOW XMMHWUYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIATAOIIINE
MOHSTHS — XUMUYECKUN AJIIEMEHT, aToM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsT 000JI0UKa
aroma, S-, p-, 0-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXIEHHOE COCTOSIHHS aToMa,
ruOpuan3aIus ATOMHBIX opOuTaneu, WOH, MOJIeKya, BaJICHTHOCTb,
AIIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIECHMS, XHMHUYECKass CBsI3b (KOBaJICHTHAs,
WOHHAs, METaJUIM4ecKas, BOJOPOJHAs), KpUCTAUIMYEeCKas pEelETKAa, XUMUYecKas
peakuus, pacTBOp, IIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AIEKTPOJUTHYECKAs JUCCOLUALNS,
CTENEHb JIUCCOLMALNM, BOJOPOJHBIA I[IOKA3aTelb, OKUCIUTENb, BOCCTAHOBUTEIND,
TEr10BOM 3((HEKT XUMHUUYECKON PEaKIUU, CKOPOCTh XUMHUECKON peakluu, XUMMHUECKOe
paBHOBECHE; TEOpPUM U 3aKOHBI (TEOpUS  DIIEKTPOJUTUYECKON  TUCCOIMAIINH,
nepuoauueckuid 3akoH J[.M. MeHneneeBa, 3aKOH COXpPAHEHHUsS MAcChl BEHIECTB, 3aKOH
COXpaHEHHUs U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, MUPOBO33PECHUECKHUE 3HAHUSA, JICKAIIUE B OCHOBE IOHMMAHMS MPUUYMHHOCTH U
CUCTEMHOCTH XHMHWYECKUX SIBJICHUI; COBPEMEHHBIC TIPEJICTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJSIPHOM H HAJMOJIEKYJISIPHOM YpPOBHSX;
MPEJCTABICHUd O MEXaHU3Max XUMHUUYECKUX PpEaKUUid, TEPMOJAUHAMHYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHHS, O XUMHYECKOM DPABHOBECHH,
pacTBOpax M JTUCHEPCHBIX CUCTEMaX; (PaKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTABE,
MOJIy4eHUH U O€30MaCHOM HCIOJIb30BAHUM BAKHEHIIUX HEOPTraHUYECKHX BEIIECTB B
OBITY ¥ TMPAKTUYECKOH JCATEIHHOCTH YeNOBEKa, OOIMX HAy4YHBIX MPHUHIUIIAX
XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBISATh XapaKTEpHbIC NPHU3HAKU TOHATHH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATUSA IPU
ONMCAHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBPALCHHUI;

c(OpMHUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY ISt
cocTaBlieHUs (OPMYJI BEIIECTB M YPABHEHU XUMHUYECKHUX PEAKIUN, CUCTEMATHYECKYIO
Homenknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS OMPEICNSITh BAJICHTHOCTh M CTENECHb OKHCICHUS
XUMUYECKHUX DJIEMEHTOB B COCIMHECHHSX, BUJ] XUMUYECKON CBSA3U (KOBAJICHTHAs, MOHHAS,
MeTaJUIM4ecKas, BOJOPOHAs ), TUIl KPUCTATUIMYECKOMN pEelIETKH KOHKPETHOTO BEIIECTBA;

c(OpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHCHUMOCTH CBOMCTB BEILIECTB OT BUJA
XUMHYECKOM CBSI3M M THMA KPHUCTAUIMYECKOW pemeETKH, OOMEHHBII W JIOHOPHO-
AKLIETITOPHBIN MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3M;



c(OpMHUPOBAHHOCTh YMEHHUM: KilacCU(DUIUPOBATh: HEOPTaHHMUECKHE BEIIECTBA I10
UX COCTaBy, XHMHUYECKHE PEAKIUU [0 pa3IUYHbIM MpHU3HAKaM (YHUCITy U COCTaBy
pearupyrommux BEHIECTB, TeIIoBOMY 3h(deKTy peakuuu, HN3MEHEHUI0 CTeneHen
OKHUCJICHHMSI ~ DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajiu3aTopa U  JIpyrue);
CaMOCTOSITEILbHO BBIOMpPATh OCHOBAHMS M KPUTEPUU ISl KIaCCU(DHUKAUU H3y4aeMbIX
BEILIECTB U XUMHUECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHSI PACKpbIBaTh CMBICH mepuoauyeckoro 3akoHa J[. U.
MenzeneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOUIYIO, OOBICHUTEIBbHYIO U
IPOrHOCTUYECKYIO (QYHKLIUU;

c(OpMHUPOBAHHOCTh YMEHHIl: XapakTEepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHUYECKUX DJJIEMEHTOB NEpPBOro—4eTBEpTOro mnepuogoB llepuoanueckoi
cucreMbl J[.WI. MeHnneneeBa, HCHOJB3Ysl TMOHATUS «IHEPreTUUECKUE YPOBHU,
«QHEPTeTHYCCKUEC TMOAYPOBHU», «S-, P-, d-aTOMHBIE OpOHWTAIN», «OCHOBHOEC U
BO30Y)KJIEHHOE DHEPreTHYECKHE COCTOSHUS aToMa»; OOBACHATh 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCMHEHUM MO NMEPUOJaM U rpynmnam
[Tepuognueckonr cucrembl [[. M. MenzaeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB
AJIEMEHTOB HAa OCHOBE CTPOCHHUSI X 3JIEKTPOHHBIX 000JIOUECK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOICTBA BEUIECTB PA3JIMWYHBIX KIIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN€HETHYECKOU
CBSI3W  MEXJY  HEOpPraHMYeCKMMHU  BELIECTBAMM C  IOMOINBID  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

c(hopMHUPOBAaHHOCTH YMEHHS  pPaCKpbIBATh CYILIHOCTb: OKHUCJIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN MOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OanaHca STUX
peaxiuii; peakiii MOHHOTO OOMEHa MYTEM COCTaBIIEHUS WX IOJIHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHM; peakuuil TuApoin3a; peakiuil komriekcooOpazoBaHus (Ha
pUMeEpe THIPOKCOKOMILIEKCOB [TUHKA U allFOMUHUSA);

c(hOpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUECKUX
peakuuii ¢ y4€TOM UX DHEPreTUUYECKUX XapPAKTEPUCTUK, XapaKTep U3MEHEHHS! CKOPOCTH
XUMUYECKOW PEaKIUd B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TaKXKe XapakTep
CMEIIEHNS XMMUYECKOI0 PaBHOBECHS MOJ BIUSHHUEM BHEIIHUX BO3JAEHCTBUM (TPUHIUI
Jle llatenke);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh XUMHUYECKUE PEAKIINH, JICKAIINE B
OCHOBE TMPOMBINIJIEHHOTO TIOJYYeHHUS CEPHOW KHCIOTHI, aMMHaka, oOIue HaydHbIE
MPUHIIAITHl XUMHUYECKUX IMPOU3BOJICTB; 11€JIeCO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX
BEILIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLIEHHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCThH BIAJCHUS CHCTEMOW 3HAHUN O METOJaX HAayYHOTO TMO3HAHUS
SBIIGHUW TIPUPOABI — HAOMIOJAEHUE, W3MEPEHHE, MOJICINPOBAHUE, OSKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUs IPUMEHSATH
OTH 3HAHHUS TPH HKCIEPUMEHTAIBHOM HCCIEIOBAHUHM BEUIECTB WM IS OOBSCHEHUS
XUMHYECKUX SBJICHUM, HMMEIOIIMX MECTO B MNPUPOAE, NMPAKTUYECKOU IEeSITEIbHOCTH
YeJI0BEKa U B IOBCEHEBHOM KU3HU;



c(OpMHUPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBSI3b XHMHUYECKHX 3HAHUHA C
MNOHATHSMHU U TPEACTABICHUSAMU IPYTHX €CTECTBEHHO-HAYUHBIX NMPEAMETOB Jyisl Ooliee
OCO3HAHHOT'O TOHMMAaHUs MaTepUaIbHOrO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUEThl: C HCIOJIb30BAaHUEM MOHATUN
«MaccoBasi 10l BELIECTBA B PACTBOPE» M «MOJISIpHAsi KOHLEHTpPALMs»; MacChl BEIIECTBA
Wi 00bE€Ma raza Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM 00bEMY OJTHOTO M3
YYaCTBYIOIIMX B pEakUMU BEIECTB; TEIUIOBOro A(¢eKra peakiuu; 3HaYeHUs
BOJIOPOJTHOTO TIOKa3aTessl PAacTBOPOB KHUCIOT W MIEJOYeH C HM3BECTHOM CTENEeHbIO
JMCCOIMaIin; Macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOAYKTA PEaKLUU, €CIIU OJHO U3
UCXOJHBIX BEIIECTB JaHO B BHUJAE pacTBOpa C OINpeAeNEHHOM MaccoBOM joJei
pPacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET NpUMeECH); JOJU BBIXOJa
MPOJYKTa peakinu; 00bEMHBIX OTHOIIICHUH Ta30B;

c(OpMHUPOBAHHOCTh YMEHMI: CaMOCTOSATEIbHO IUIAHUPOBATh U  IPOBOJUTH
XUMHUYECKHM JKCIEPUMEHT (MPOBEACHHUE PEaKIMii MOHHOTO OOMEHa, MOATBEPKICHUE
KayeCTBEHHOTO COCTaBa HEOPraHMYECKHX BEIIECTB, OIpPEAEIEHUE CpeAbl PacTBOPOB
BEIIECTB C TMOMOIIBI0 HMHIUKATOPOB, HM3YUYEHUE BIMSHHS Pa3IUYHbIX (AKTOPOB Ha
CKOPOCTh XHWMHUYECKOM peakUuu, pelIeHHE OHKCIEPUMEHTAIbHBIX 3aJay [0 TeMaM
«Mertamibe»y u «Hemertamnel») ¢ coOnofeHHeM MpaBuil 0O€30MacHOTO OOpalleHus ¢
BELIECTBAMU U JaOOpaTOpHBIM 000pynOBaHUEM, (HOPMYIUPOBATH LIE€Tb HCCIEIOBAHUSA,
NPEJICTAaBISATh B pa3lUyHOM (QopMe pe3ylbTaThl JIKCIEPUMEHTa, aHATU3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHMIA: COOJIOJATh IMpaBWiIa TOJIB30BAHMUS XHUMHUYECKOU
MOCYJI0M M J1a0OpaTOpHBIM 00OpyJAOBaHUEM, OOpaIeH!s C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMHU TIO BBITIOJHEHHUIO JAOOPATOPHBIX XUMHYECKHX OMBITOB, SKOJIOTUYECKU
1e1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOHM JNEATEIBHOCTH B LIETSX COXpPaHEHUs
CBOETO 3J0POBbs, OKPYKAIOIIEH NPUPOJHOW Cpelbl M JOCTHMKEHUS €€ YCTOWYHMBOTO
pa3BUTHSI, OCO3HABATH OINACHOCTb TOKCHYECKOrO JEWCTBHUSI Ha >KUBBIE OPTraHU3MbI
OIPEICIIEHHBIX HEOPTAHUYECKHUX BEIIECTB, TOHUMAas cMbIci noka3arens [IJIK;

chOpMUPOBAHHOCTh ~ YMEHUM:  OCYIIECTBJISATH  IEJICHANPABICHHBIA  TMOUCK
XUMHYECKOW HH(OpMAIMU B pa3IUYHBIX HCTOYHUKAX (HayyHas M y4eOHO-HaydHas
JUTepaTypa, cpeicTBa MaccoBodl uH(opmanuu, WHTEpHET W Apyrue), KpUTUYECKU
aHAIM3UPOBATh XMUMHYECKYI0 HH(OpMAIUIO, TepepadaThiBaTh €€ W HCIOJIB30BaTh B
COOTBETCTBUU C TIOCTABJICHHOHN y4eOHOM 3aaueil.
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95 l'anorennpon3BoH 4 1 https://ege.sdamgia
' bI€ YIIIEBOIOPOIOB .ru/ https://uchi.ru
resh.edu.ru
Hroro no pazaeny 35

Paznen 3. Kucsiopoacoaep:xanue opranniecKue coeJuHeHnst

https://mob-edu.ru/
https://ege.sdamgia

3.1 Cruptel. denon 11 ru/ hitps://uchi.ru
resh.edu.ru
KapOonunbHbie
COEIMHEHMNS:
S —_— https://mob-edu.ru/
AeTIA https://ege.sdamgia
3.2 KETOHEL. 21 . .
.ru/ https://uchi.ru
Kapbonossie resh.edu.ru
KucaoThl. CloKHEIE
a¢upsL. XKupsi
https://mob-edu.ru/
https://ege.sdamgia
3.3 Yriesozs! 9 1 .ru/ https://uchi.ru
resh.edu.ru
Hroro no pazneny 41

Pasnen 4. Azorcoaepskamme oprasn

HYECKHE COCIMHCHUSA

https://mob-edu.ru/
AMUHEL )
https://ege.sdamgia
4.1 AMHMHOKHCIIOTEL. 12 1 _ .
.ru/ https://uchi.ru
bemn resh.edu.ru
Hroro no paszneny 12
Paspnen 5. BeicokoMoOJIeKy AISIpHbIE COCAUHEHUS
https://mob-edu.ru/
BeicokoMouekysp https://ege.sdamgia
51 6 . .
HBbIE COETUHEHUS .ru/ https://uchi.ru
resh.edu.ru
Hroro o pazneny 6
OBHIEE KOJIMYECTBO
YACOB I1O 110 3
[TPOTPAMME
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11 KIIACC

N HanmenoBan | KosimuecTBo yacos DJIeKTPOHHbIE
" | we pa3zmeioB (uudpoBbie)
n/ Bcer | Konrpoabn IlpakTH4eck
H TeM oOpa3oBaTeJIbHbI
n 0 ble padoThI ue padboTsbl
NMPorpamMmbl e pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue
aToMma.
[Tepuoauueck
Wi 3aKOH B https://mob-edu.ru/
[Tepuoauueck https://ege.sdamgia.
1.1 9 ) ;
as cucrema ru/ https://uchi.ru
XHUMUYECKHX resh.edu.ru
31eMeHTOB /I,
n.
MenpaeneeBa
Crtpoenue https://mob-edu.ru/
BEIIIECTRA. https://ege.sdamgia.
1.2 11 1 ) ;
Muoroo6pasu ru/ https://uchi.ru
¢ BElIeCTB resh.edu.ru
https://mob-edu.ru/
13 XHUMHYECKHUE 19 1 3 https://ec.ze.sda_mqia.
peakuuu ru/ https://uchi.ru
resh.edu.ru
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
https://mob-edu.ru/
https://ege.sdamgia.
2.1 HemeTamier 31 1 3 ru/ hitps-//uchi.ru
resh.edu.ru
https://mob-edu.ru/
https://ege.sdamgia.
2.2 MeTtamisl 23 1 2 P q . g
ru/ https://uchi.ru
resh.edu.ru
Hroro no pazneny 54

Pasznena 3. XumMus U ;KM3HL

3.1

Metonsl
O3HAHUA B
XAMUH.

https://mob-edu.ru/
https://ege.sdamgia.

ru/ https://uchi.ru
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XUMHS U
KU3Hb

resh.edu.ru

Htoro mo pazneny 9
OBIIEE

KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Ne KoaudecTBO yacoB DJIeKTPOHHBIE
Tema ypoka Konr IpakrTu Hara uudposbie
n/ Bcero P- 4.pador u3ydeH | o0paszoBarTeib
padoThI
n Bl HbIE pecypchbl
IIpeamer u 3HaueHue

1 OpraHUYeCKON XUMHUH, 1 https://mob-
MPEACTaBICHUE O MHOTO00pa3uu edu.ru/
OpPraHUYECKUX COCAMHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa
yriaeponaa (OCHOBHOE U

N https://ege.sdam

2 BO30YKIEHHOE COCTOSTHUS). 1 iapru / d
BanenTHble BO3MOKHOCTH aTomMa '
yriaepoja
XuMuyeckas CBsI3b B
OpPraHMYECKUX COCAUHECHUSIX. httos://ege.sdam

3 MexaHu3Mbl 00pa3oBaHUs 1 i I’l.J / ge.
KOBaJICHTHOH CBSI3U, CIIOCOOBI '
paspbiBa cBs3eil

4 Teopust CTpoeHUS OPraHUuYECKUX 1 https://mob-
coequHenuit A. M. byrneposa edu.ru/

Buner m3oMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. httos:/fimob
ps://mob-

5 OneKkTpoHHbIE 3P HEKTH B 1 eduru/
MOJIEKYJIaX OPraHUYECKUX '
COCIMHEHU I
[IpencraBnenue o
KIaccupuKaluu u

https://mob-

6 cUCTEMaTHu4ecKas 1 eduru/
nomenknarypa (IUPAC) '
OpPraHUYECKUX BEIIECTB

. https://uchi.ru/
Krnaccudukanus peaxuuii B
7 N 1 https://ege.sdam
OpPraHUYECKON XUMUHU .
gia.ru/
https://uchi.ru/
Cucremaru3zanus u o0o0meHne

8 . 1 https://ege.sdam
3HAHUU TIO TeMe giaru/

9 AJIKaHBI: TOMOJIOTUYECKUH PS]I, 1 https://uchi.ru/
oOutast popmysa, HOMEHKIATypa https://ege.sdam
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Y U30MepHs, FJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

gia.ru/

duszndyeckne ¥ XUMHUUECKHE

https://uchi.ru/

10 . https://ege.sdam
CBOMCTBA aJIKaHOB .
ia.ru/
Haxoxaenue ankaHoB B
https://mob-

11 npupojie. CriocoOb! OTyIeHHS eduru/

U IPUMEHEHHUE aJIKaHOB '
[uknoankanel: oomast popmyna,
HOMEHKJIaTypa U U30Mepusl,

https://ege.sdam

12 0COOEHHOCTH CTPOEHUS U .

. gia.ru/
XUMHUYECKUX CBOMCTB, CHOCOOBI
MIOJIy4EHUs U TIPUMEHEHUE
Pemrenne pacu€THbIX 3a1a4 Ha
oTpezieNieHue MOJICKYIIpHOU
(hOopMyIIbl OPraHuYecKOro
https://mob-

13 BELIECTBA 10 MACCOBBIM JIOJISIM eduru/
aTOMOB 3JIEMEHTOB, BXOJIAIINX B '
ero coctaB. Cucremaruzanus u
00001IeHIEe 3HAHMI 110 TeME
AJIKEHBI: TOMOJIOTHYECKHUH P,
obmas popmyna,

14 HOMEHKJIaTypa, IEKTPOHHOE U https://mob-
MIPOCTPAHCTBEHHOE CTPOCHHE edu.ru/
Mouiekynl. CTpyKTypHas ¥ I1C-

TpaHC-U30MEPHs AJTKEHOB
du3nYecKue ¥ XUMUICCKHE
. https://ege.sdam
15 cBolicTBa ankeHoB. [IpaBuio .
gia.ru/
MapkoBHHKOBa

16 CriocoObI nostyueHus u
MIPUMEHEHHE AJTKEHOB
[IpakTuueckas padora Ne 1 o

P " P https://ege.sdam

17 teme "IlonydeHne sTuneHa u .

. gia.ru/
M3y4YEHUE €ro CBOMCTB
Pemenue pacu€THpIx 3a1a4 Ha

18 ONpEACIICHUE MOJIEKYIISPHOU https://ege.sdam
(hOpMyIIbI OPraHuYECKOTO ia.ru/
BEILIECTBA

19 ATKaMeHBI: CONPSIKEHHBIE, https://ege.sdam

HU30JIMPOBAHHBIC,

gia.ru/
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KYMYJIMPOBAHHBIE.
OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

XMMHUYECKUE CBOUCTBA

20
CONPSIKEHHBIX JUEHOB
21 CriocoObl TTOTy4eHHS U
MIPUMEHEHUE aTIKA/IUCHOB
AJIKUHBI: TOMOJIOTUYECKUH P,
obuwas popmysa, https://mob-
22 HOMEHKJIaTypa, FJICKTPOHHOE U "y rlu /
MIPOCTPAHCTBEHHOE CTPOCHHE '
MOJIEKYI, (PU3UYECKHEe CBOHCTBA
. https://mob-
23 XMMHUYECKHE CBOMCTBA aJIKUHOB edu.ru/
K https://uchi.ru/
AQ4EeCTBEHHBIC PEaKI[MU Ha
24 S https://ege.sdam
gia.ru/
https://uchi.ru/
CrniocoOsl mostyueHus: u
25 https://ege.sdam
MIPUMEHCHHE aJTKUHOB a1/
Pemenue 3agay: pacu€rsl o https://uchi.ru/
26 YpaBHEHUIO XUMHYECKOU https://ege.sdam
peakuuu gia.ru/
CucremMatu3amus 1 00001IeH1E https://uchi.ru/
27 . https://ege.sdam
3HaHWH 10 TEME a1/
ApEeHBI: TOMOJIOTUYECKUH Psi,
obmas popmyna, )
HOMEHKJIaTypa. DJIEKTPOHHOE U https://uchi.ru/
28 ypa. P https://ege.sdam
MIPOCTPAHCTBEHHOE CTPOCHHE 21U/
MOJIeKYJ O€H30J1a U TONyoa, X '
(u3nueckue cBOcTBa
29 XUMHUYECKUE CBOWCTBA apEHOB: https://mob-
peakuuu 3aMeIeHUs edu.ru/
XHWMHYECKHE CBOMCTBA apEHOB: httos://mob
ps://mob-
30 peaKIy IPUCOCTMHEHNS, eduru/
OKHCJIEHHE TOMOJIOTOB OEH301a '
0 https://uchi.ru/
COOEHHOCTH XUMHUYIECKUX
31 . https://ege.sdam
CBOMCTB CTHpPOJIa )
gia.ru/
39 Pemenue pacu€THpIx 3a1a4 Ha https://uchi.ru/

OIIpEEIIEHUE MOJIEKYIIPHOU

https://ege.sdam
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(hOpMyIIbI OPraHUYECKOTO
BeleCTBa

gia.ru/

CriocoOsl mostyueHus: u

https://uchi.ru/

33 https://ege.sdam
MIPUMEHEHHE aPEHOB .
gia.ru/
['enernueckas CBsA3b MEKIY https://uchi.ru/
34 pa3IMYHBIMU KJIacCaMu https://ege.sdam
YTJIEBOJIOPOIOB gia.ru/
Pacuétel o ypaBHEHUAM )
XUMHUYECKHUX PEaKIIUNi https:/fuchi.ru/
35 P ' https://ege.sdam
CucremaTu3aius 1 0000IIeHNE .
. gia.ru/
3HAHUU IO TeMe
[Tpuponnsbiii ra3. [lomyTHbie https:/fuchi.ru/
36 Prp ' vt https://ege.sdam
HEe(TSHBIE Ta3bl .
gia.ru/
37 KameHHbIi1 yrosib U IpoIyKThI https://mob-
€ro nepepadoTKu edu.ru/
Hed1b 1 ciocoOsl e€
38 nepepabotku. [Ipumenenne
MIPOIYKTOB MepepadoTku HedhTH
I'eHeTnyeckas CBSA3b MEKIY
https://mob-
39 Pa3IMYHBIMU KJIacCaMu AEps.//OD-
edu.ru/
YTJIEBOI0POIOB
l"asiorenonpoun3BoiHbIE
40 YTJIEBOJOPOJOB: JIEKTPOHHOE https://ege.sdam
CTPOCHUE; PEAKIINU 3aMEILCHUS gia.ru/
rajoreHa
JeiicTBue 1menouei Ha
raJIOr€HIIPOU3BOIHBIE. https://uchi.ru/
41 BsaumopeiicTBue https://ege.sdam
JIUTaJIOT€HAIIKAHOB C MArHUEM U gia.ru/
ITUHKOM
Cucremaru3zanus u 00001IeHIE https://uchi.ru/
42 3HaHUH MO pa3eny https://ege.sdam
"Yraesogopobr" gia.ru/
43 KonTponbHas pabota mo Teme
"Yraesogopobr"
[IpenenpHBIE OTHOATOMHBIE
m CIIUPTHI: TOMOJIOTUYECKUH DAL, https://ege.sdam

ob1mast popmyna, CTpoeHue
MOJIEKYJ1, U30MEpHs,

gia.ru/
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HOMEHKJIaTypa, KilacCu(puKamnus,
(du3nueckue cBOCTBa

XMMHUYECKUE CBOUCTBA

https://uchi.ru/

45 MpeACIIbHBIX OJITHOATOMHBIX https://ege.sdam
CIIUPTOB gia.ru/
CriocoOsl mostyueHus: u

https://ege.sdam
46 MIPUMEHEHHUE OJTHOATOMHBIX :
gia.ru/
CIIPTOB
[IpocTeie 3¢upbl: HOMEHKIIATypa

47 U U30Mepus, 0COOCHHOCTH
(OU3HYECKUX U XUMHYECKHX
CBOWCTB
MHOroaToMHbIE€ CITUPTHI:

48 STUJICHTJIUKOJIb U TJIUIEPUH, UX https://mob-
(bu3HUeCKre U XUMUICCKHE edu.ru/
CBOICTBA
CrnocoOsl mostyueHus: u

https://ege.sdam
49 MIPUMEHEHUE MHOT'0ATOMHBIX .
gia.ru/
CIUPTOB
DeHOJI: CTPOCHUE MOJIEKYIIbL, https://uchi.ru/

50 (hu3uvecKue CBOMCTRA. https://ege.sdam
Tokcuunocth penomna gia.ru/

https://uchi.ru/

51 Xumuueckue cBoicTBa (heHoma https://ege.sdam

gia.ru/
CrnocoOsl monyueHus u https://uchi.ru/
52 v https://ege.sdam
npuMeHeHne (heHona .
gia.ru/
[IpaxTuueckas padora Ne 2. .
https://uchi.ru/
Pemenue skcriepuMeHTATEHBIX

53 " https://ege.sdam
3aja4 1o reme "CrnupTsl U .

gia.ru/
¢deHnomnsr"

54 Cucremaru3zanus u 00001IeHIE https://mob-
3HAHUM MO TEeME edu.ru/
Anbaeruipl U KeTOHBI:
3JEKTPOHHOE CTPOCHUE .
KapOOHWJIHHOU TPYIITIHI; hitps//uchi.iu/

55 YHIB, https://ege.sdam
TOMOJIOTHYECKHUE PSJIBI, 00IIas .

gia.ru/
dhopmyna, uzomepus u
HOMEHKJIaTypa
56 Anbaeruibl U KETOHbI: https://mob-



https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/

(u3nUecKre CBOMCTBA; peaKIuu
MIPUCOECAUHEHUS

edu.ru/

Peakuuu okucienus u

https://uchi.ru/

o7 KAueCTBEHHbBIE PEAKIINU https://ege.sdam
aJIbJACTU/IOB U KETOHOB gia.ru/
Crioco0sI mostyueHust hitps://ucht.ru/

58 https://ege.sdam
QJIbJICTUJIOB U KETOHOB .

gia.ru/
OIHOOCHOBHBIE TIPEIETbHBIE )
KapOOHOBBIE KMCIIOTHI https://uchi.u/

59 ’ https://ege.sdam

0COOEHHOCTH CTPOCHHS UX .

gia.ru/
MOJIEKY
N3omepusa u HOMEHKIIaTypa https://uchi.ru/

60 KapOOHOBBIX KHUCJIOT, UX https://ege.sdam
(du3nueckue CBOMCTBa gia.ru/
XHWMHYECKUE CBOMCTBA https://uchi.ru/

61 MpeEIbHBIX OJJHOOCHOBHBIX https://ege.sdam
KapOOHOBBIX KUCIIOT gia.ru/
OcoOeHHOCTH CBOMCTB

62 MYPAaBbUHOM KHCJIOTBHI. https://mob-
MHoroo0pasue kapOOHOBBIX edu.ru/

KHCJIOT
Oco6eHHOCTH CBOMCTB:
HETpeIeTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
https://ege.sdam
63 JTUKapOOHOBBIX, .
gia.ru/
TUIPOKCUKApOOHOBBIX KHCIIOT.
IIpencraBuTenn BBICIIUX
KapOOHOBBIX KUCIIOT

64 [TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHUCJIOT
CriocoOsl mostyueHus: u httos:{/miob

ps://mob-

65 MpUMEHEHHE KapOOHOBBIX

edu.ru/
KHCIIOT
CrnoxHble 3(upbL: )
TOMOJIOTHUECKUH psif, oOras hitps://uchi.ru/

66 ’ https://ege.sdam
¢dbopmyna, uzomepus u i1/
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE https://mob-
CBOMCTBa 3(UpPOB edu.ru/

68 Pemenne pacu€THeIX 3a7a4: 1O https://mob-
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YPaBHEHUIO XUMHUYECKOU

peaKuru, Ha ONPEEIICHUE
MOJIEKYJISIPHOI (POPMYIIBI
OpraHUYECKOI0 BEIECTBA

edu.ru/

[TpakTuyeckas padora Ne 3.
Pemenne skciepuMeHTAIBHBIX

https://mob-

69
3ama4 o teme "KapOoHoBbIe edu.ru/
KUCIOTHI. CoxHbIe 3pupb!"
XKupsr: crpoenne, pundeckue u https://uchi.ru/
70 XHMHYECKHUE CBOMCTBA https://ege.sdam
(ruzpoinus) gia.ru/
Oco6eHHOCTH CBOMCTB KHPOB, )
CONEPKALIIX OCTATKH https://uchi.ru/
71 P https://ege.sdam
HETIPEeCIbHBIX YKUPHBIX KUCIIOT. .
gia.ru/
2Kupsl B npupoje
Mbl1a KaK COJIM BEICIIHX
KapOOHOBBIX KHCIIOT, X
P . https://ege.sdam
72 Moroliee aeiictue. [lonsrue o .
gia.ru/
CHHTETHYCCKHX MOIOIIHX
cpenctax (CMC)
I'eneTnyeckas CBA3b ]
TeBOTOPOJIOB | https://uchi.ru/
73 T P https://ege.sdam
KHCJIOPOJICOACPIKAIITUX a1/
OpraHUYECKUX BEUIECTB
Pacué€tel o ypaBHEHUAM https://uchi.ru/
74 yp . https://ege.sdam
XUMHUYECKUX PEaKIUi .
gia.ru/
75 CucreMaru3anus u 0000IIeHHE https://mob-
3HAHWH 110 TEME edu.ru/
OO6mrast XxapakTepucTruKa
76 YTJIEBOJIOB U Kiaccuukaus https://mob-
yIJIA€BOJIOB (MOHO-, TU- U edu.ru/
MOJIMCaxapu/bl)
Mounocaxapubl: puznueckue httos://mob
77 CBOMCTBA 1 HaXO0KJIEHHE B ATLps./Mob-
edu.ru/
pupoJie
[IpuMeHeHue rroKo3sl, e€ https://uchi.ru/
78 3HA4YCHHUE B XXU3HEACATCIbHOCTH https://ege.sdam
Opranu3Ma gia.ru/
79 Jucaxapupl: caxapo3sa, https://uchi.ru/

MaJIbTO3a U JIaKTO3a.

https://ege.sdam
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Haxoxnenue B mpupone u
MIPUMEHEHUE TUCAXAPUIOB

gia.ru/

[Tonucaxapuael: cTpoeHUE

80 MaKpOMOJIEKYJI, (PU3nYecKue u https://ege.sdam
XMMHYECKHE CBOMCTBA, gia.ru/
MIPUMCHCHUE

81 [TonsaTue 06 UCKYCCTBEHHBIX https://mob-
BOJIOKHAX edu.ru/
Pemenue pacueTHbIX 33724 HA ]
oIpelesIeHre TOJIU BEIX0aa https://uchi.ru/

82 P https://ege.sdam
I T KIIMH OT )

POAykTa peaKitiit o gia.ru/
TEOPETUYECKH BO3MOKHOTO
Cucremarusanusa 1 0000IIeHNE hittps://uchi.ru/

83 . https://ege.sdam

3HAHUU N0 pa3aeny .

gia.ru/
KonTtponsHasg paboTta 1o Teme
" P P https://ege.sdam

84 Kucnoponaconepxamiue .

gia.ru/
OpraHu4ecKue coeauHeHus"
AMUHBI: KiTaccuuKarms,
CTPOEHHE MOJIEKYJI, 00111ast

https://mob-

85 dbopMmyiia, u3omepus, edu.ru/
HOMEHKJIaTypa U (pu3nueckue '

CBOMCTBA
. https://uchi.ru/
XuMHYECKHE CBOMCTBA

86 https://ege.sdam

anudaTuyecKux aMHMHOB .
gia.ru/
AHWIVH: CTPOEHUE AHWJINHA, https://uchi.ru/

87 0COOEHHOCTH XHUMUYECKUX https://ege.sdam
CBOWCTB aHUJIMHA gia.ru/
CriocoOsl mostyueHus u

88 MpUMEHEHHE AN (aTHIECKIX
aMHHOB
AMMWHOKHCJIOTBI: HOMEHKJIATypa

89 1 uzomepus, puznyecKkue https://ege.sdam
cBorcTtBa. OTIEeNbHBIE gia.ru/
MIPEJICTABUTENH 0-aMHHOKHCIIOT
XnMHu4yeckre CBOMCTBA
AMHUHOKMCIIOT, UX https://uchi.ru/

90 OMOJIOTHYECKOE 3HAUECHHE https://ege.sdam

amMuHokuciaotr. CuHTes u
TUAPOJIN3 TIENITUI0B

gia.ru/
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o1 benku kak npupoaHsie https://ege.sdam
MOJTUMEPBI; CTPYKTYPbI OEJIKOB gia.ru/

https://uchi.ru/

92 XuMuuecKkue cBOMCTBa OEIKOB https://ege.sdam

gia.ru/
A3zoTcoaepxaiiue
TeTEPOIUKIHICCKUE httos://mab

93 coenuHeHus. HykiienHoBbIe e dul rlu /
KHCJIOTBI: COCTaB, CTPOCHHE U '
Ouosornueckas pojb
[TpakTuyeckas padora Ne 4.

Pemenue skcnepuMeHTaIbHBIX https://uchi.ru/

94 3a/1a4 10 TEME https://ege.sdam
"A3zoTcoaepxaliue gia.ru/
OpraHUYeCKUE COeTUHEHUA"

[IpakTuueckas pabora Ne 5.

95 Pemenue skcnepuMeHTaIbHBIX https://mob-
3aga4 o teMe "Pacro3HaBanue edu.ru/
OpraHUYeCKUX COCTUHECHUI"

KoHntposbHas paboTta mo teme https://uchi.ru/

96 "A3o0TcoaepKaime https://ege.sdam
OpraHUYeCKUE COCTUHEHUS" gia.ru/
OCHOBHBIE TOHATHSA XUMUH
BBICOKOMOJIEKYJISIPHBIX

3 https://mob-

97 COEIMHEHUN U METOABI UX eduru/
CHUHTE3a —IOJMMepHU3alus u '
MMOJIMKOHIEHCALTUS

98 IImacTmaccel. YTunuzanusa u https://ege.sdam
nepepaboTKa MiacTuka gia.ru/

99 DnacToOMEphI: HATYPaTbHBIN https://mob-
CHUHTETHYECKUE KayuyKu. Pe3nHa edu.ru/
Boisiokna: HatypanbHbIE, )

https://uchi.ru/

10 HCKYCCTBEHHBIE,

https://ege.sdam
0 cuaTeTnueckue. [Tomumepsr :
gia.ru/
CIIEMAJILHOr0 Ha3HAYEHUS
[TpakTuueckas pabota Ne 6. ]
https://uchi.ru/

10 Pemenue skcriepuMeHTATEHBIX

" https://ege.sdam

1 3aja4 no teMe "Pacro3HaBanne ;

gia.ru/
MJIacTMacC U BOJIOKOH"
10 O060011IeHNe U CUCTEMATU3 A https://mob-
2 M3y4EeHHOTO MaTepHalia 1o TemMe edu.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://mob-edu.ru/

"BblcokoMOneKyIsIpHbIE

coenmnaeHud"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




11 KIIACC

KosauvecTBO 4yacoB
Ipak DJIeKTPOHHBbIE
Ne Tema ypoka Kontp. | THYec Jlara uudposbie
n/n Bceero pabot KHe o0pa3oBaTe/ibH
bl padort ble pecypchbl
bl
ATtom. CocTaB aTOMHBIX
1 sep. XUMUYECKUN 1 tps.//mob-
edu.ru/
asieMeHT. M30Tomnb!
CrtpoeHue 3JIeKTPOHHBIX httos://ege.sdamai

2 000JIOYEK aTOMOB, 1 .y
KBaHTOBBIC YHCIIA
Knaccupukanus https://uchi.ru/

3 XHMHYCCKHUX 3JIEMCHTOB 1 https://ege.sdamgi
(s-, p-, d-, f-onemenTor) a.ru/
Pacnpenenenue https://uchi.ru/

4 AJIEKTPOHOB 110 ATOMHBIM 1 https://ege.sdamgi
opouTansIMm aru/
DNEeKTPOHHBIE
KOH(UTypaIIiy aTOMOB

5 BHGI\TGH"EI(I))B B OCHOBHOM H 1 https.//mob-

edu.ru/
BO30YKIEHHOM
COCTOSTHUH
DNeKTpPOHHBIE

6 KOH(UTypaly HOHOB. 1 https://ege.sdamgi

DNEeKTPOOTPUIIATETEHOCT a.ru/

b

[lepnonnueckuil 3aK0H U

[Iepnonnueckas cucrema .
https://uchi.ru/

7 XHMHYECKUX AJICMEHTOB 1 httos://ege.sdamai
. . Menneneesa, CBSI3b aru/

C COBPEMEHHOM Teopueit
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH
N3MEHEHMS CBOMCTB

8 XHMHYECKHUX DJIEMEHTOB 1 https://mob-
1 00pa3yeMbIX UMHU edu.ru/
MPOCTBIX U CIIOXKHBIX
BEILIECTB [0 Tpynmnam u
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nepuojam

CucreMaTusanus "

N https://ege.sdamgi

9 000011IeHIE 3HAHUH 110

a.ru/
TeMe
Bunnr xumuueckoit
cBsI3H. MexaHu3MbI
oOpa3oBaHUs https://uchi.ru/

10 KOBAJICHTHOM CBSI3H. https://ege.sdamgi
Bonopoanas cs3b. a.ru/
MexMoneKyIIsspHbIe
B3aUMOJCUCTBU
BanentHocTth u
BAJICHTHBIC BO3MOKHOCTH
aToMoB. CBs3b

11 ANEKTPOHHON CTPYKTYPBI fttps./Arob-

edu.ru/
MOJIEKYJ C UX
T€OMETPUUYECKUM
CTPOCHHUEM
IIpencraBnenus o .
KOMILICKCHLIX https://uchi.ru/

12 https://ege.sdamgi
COCAMHCHMSIX: COCTaB H aru/
HOMEHKJIaTypa
BemecTBa
MOJIEKYJISIPHOTO U
HEMOIIEIYILIPHOTO https://ege.sdamgi

13 cTpoeHusl. Tunel AU/
KPUCTAITNYECKUX
pPEILIETOK U CBOMCTBA
BEIIIECTB
[lonsiTHE O AMCTIEPCHBIX

14 cHhCTeMax. https://mob-
[Ipencrasnenue o edu.ru/
KOJUUIOUTHBIX PacTBOPax
HctuHHbBIE pacTBOPHI:

HaCHIIIIEHHBIC U https://uchi.ru/

15 HEHACHIIIICHHEIE, https://ege.sdamgi
PacTBOPHMOCTb. a.ru/
Kpucramnoruaparst
CriocoObl BbIpaXeHUs https://uchi.ru/

16 KOHIIEHTPALUU https://ege.sdamqi

pPacTBOpoOB

a.ru/
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Pemrenue 3agau ¢
HUCIOJIb30BaHUEM
HOHATHUH ""MaccoBas I0JIA

https://mob-

17 N
pacTBOPEHHOTO edu.ru/
BemiecTBa", "MossipHas
KOHIIeHTpauus"

Knaccudukanms n ]
HOMCHKITATYpa https://uchi.ru/ .

18 https://ege.sdamgi
HEOPTraHUYECKHUX aru/

BEIIICCTB
Cucremaru3anys u https://uchi.ru/

19 00001IeHre 3HAHUH 110 https://ege.sdamgi
Teme a.ru/
KonTponbnas padota no
temaMm "CtpoeHue aToma.

[Tepuoanueckuii 3aKOH U

20 [Tepuonuueckas cuctema https://mob-
XUMHAYECKHUX DIIEMEHTOB edu.ru/

. . Menneneena",

"CTpoeHue BelecTBa.
Mmuoroo6pasue BemecTs"
Knaccudukanms
XUMHYECKHUX PEaKIIHii B
HEOPraHWYECKON 1
OPraHU4YeCKON XUMHH.

21 3aK0oH COXpaHEHUs https://mob-
MacChl BEIIECTB; 3aKOH edu.ru/
COXpaHEHHUS U
MIpeBpaIeHHs SHEPTUU
MIPH XUMHUYECKHUX
peaxkuusax
TemnnoBeie 3¢ dexThI

29 XUMHYECKUX PEAKIUH. https://ege.sdamgi
TepmoxumMuueckue a.ru/
ypaBHEHUs
Brruncienus no

23 ;]gzlfzz;ﬂ; v https://ege.sdamgi

a.ru/
TEPMOXUMHUYECKHM
ypaBHEHUSAM
24 CkopocTh XMMUYECKOMN https://uchi.ru/

pcaKknuu, €€ 3aBUCHUMOCTb

https://ege.sdamai
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OT Pa3MUYHBIX (PaKTOPOB.
Karanus u xaTanuszatopbl

a.ru/

T'omorennrie u

https://uchi.ru/

25 https://ege.sdamgi
reTeporeHHbIC PeaKIuu aru/
[TpakTuyeckas pabora No
1 no Teme "Bausinue _

26 pa3IUYHBIX (DAKTOPOB Ha %Ssrﬁjﬂ
CKOPOCTb XUMUYECKOU
peakuuu"

OObpatumsie u _

27 HEOOpaTUMBbIE PEAKITUH. %Ssrﬁjﬂ
XHUMHUYECKOE PaBHOBECHUE S
[IpakTuueckas padbora Ne
2 o Teme "BnusHue https://uchi.ru/

28 pa3IMYHBIX (DAKTOPOB Ha https://ege.sdamgi
MOJIO)KEHUE XUMHUECKOTO a.ru/
paBHOBecHus"

DNEeKTPOIUTUYECKAS )
https://uchi.ru/

29 Auccolpatts. CIIHRe https://ege.sdamgi
U CJ1a0bIe AJIEKTPOIIUTHI. aru/

CreneHp AucCOMAIMN -
HNonHoe npounsBeneHne
Bozbl. Cpenia BOJHBIX _

30 pacTtBOopoB. BonoponHslit %Esrﬁjﬂ
nokazarensb (pH) T
pacTtBopa
I'mpponus coien. .
Peakuuu, mpoTtekaromiue Iatps:/Chi. Y )

31 https://ege.sdamgi
B pacTBOpax aru/
ANEKTPOJIUTOB
[TpakTuueckas padora No

39 3 no Teme "XuMHUUECKUE https://ege.sdamgi
peaKiuu B pacTBOpax a.ru/
NEKTPOJIUTOB"

OxucaurensHo-
BOCCTaHOBUTEJIbHbBIE

33 peakuuu. Baxueimme
OKUCIIUTENH U
BOCCTaHOBUTEIH

34 MeTon 3JIeKTPOHHOTO https://ege.sdamgi
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(2JIEKTOHHO-MOHHOT0)
Oananca

a.ru/

DNEeKTPOIN3 PaCTBOPOB U

https://uchi.ru/

35 https://ege.sdamgi
pacIIaBoB BELIECTB
a.ru/
Pewerie 3a1a4 https://uchi.ru/
36 https://ege.sdamgqi
pastqHHx THUIIOB
a.ru/
Pewwere 3a1a4 https://uchi.ru/
37 https://ege.sdamgi
Pa3IMYHBIX THUIIOB
a.ru/
CucreMaTusanus u
38 000011IeHNE 3HAHUN 110 https://mob-
TeMme "XUMHUeCKHe edu.ru/
peaxkuun"
Kontposnbnas pabota mno httos://mob
39 Teme "XumMuueckue IUpS.//MOk-
edu.ru/
peaxkuun"
[TosnoxeHne HEMETALIIOB
B [Iepnoanueckoit
CUCTCMC XUMHNYCCKUX i
snementos JI. U https://uchi.ru/
40 T https://ege.sdamgi
Menneneesa u aru/
0COOEHHOCTH CTPOEHUS
nXx aToMoB. Pusnyeckue
CBOICTBA HEMETAJIIOB
ANIOTpOnMs HEMETAIIOB .
(Ha mpumepe Kuciopoia hitps://uchi.ru/
41 PHUMED poa, https://ege.sdamgi
cepsl, pocdopa u
a.ru/
yriepoja)
Bonopom: moiydenmue, .
@Hsnzecme qu https://uchi.ru/
42 . https://ege.sdamgqi
XUMHUYECKHE CBOMCTBA.
a.ru/
IMappuasn
I"aymoreHsl: HaxXOKICHUE B .
HDHPOLIE, CIOCOBEI https://uchi.ru/
43 PHpOe, https://ege.sdamgi
MoJTy4eHus1, Gu3nIecKue aru/
1 XUMHYECKHE CBOWCTBA
l"anorenoBo1OpOABI.
44 Baxueiinime https://mob-
KHUCIIOPOJACOAEPKAILINE edu.ru/

COCIMHCHU IaJIOTCHOB



https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://mob-edu.ru/

JlaGopaTopHsble u
MPOMBIIUICHHBIC
CIIOCOOBI MOTYYCHHUS

45
rajioreHoB. [Ipumenenune
rajOreHOB M UX
COETUHEHUN
[IpakTrueckas padota No
4. Pemenne
46 AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TeMe
"["amoreHsr"
Kucnopon:
nabopaTOpHbBIE U
MIPOMBIIIIICHHBIC
47 CIIOCOOBI TIOTYYCHUS, https://mob-
busnueckue u edu.ru/
XHUMHYCSCKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOPOJIa U 030HA
https://uchi.ru/
48 OKCHUIBI M IEPOKCHU/IBI https://ege.sdamgi
a.ru/
Petmiere 3a1a4 https://uchi.ru/ _
49 https://ege.sdamgqi
Pa3IMYHBIX THUTIOB aru/
Cepa: HaxoJIeHUE B )
IpEpoze, CIocoBEr https://uchi.ru/ _
50 https://ege.sdamgi
MoJIydeHus1, Gpu3nyeckue aru/
1 XUMHUYECKHE CBOHCTBA
51 CepoBonopon, cyabhuabl
Kucnopoaconep:xarue
59 COEMHEHHUS CEPBI. https://mob-
Oco0eHHOCTH CBOMCTB edu.ru/
CEpPHOM KUCIIOTHI
[TpakTrueckas padota No
5. Pemenue _
https://ege.sdamgi
53 9KCIIEPUMEHTAIIBHBIX aru/
3anau o teme "Cepa u eé T
coequHeHusa"
A30T: HaxX0XJCHHUE B https://uchi.ru/
54 MIPUPOJIE, CIIOCOOBI https://ege.sdamgi

noJTy4eHus, Gpu3ndecKue

a.ru/
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U XUMHWYECKHE CBOMCTBA.
AMMUaK, HUTPUbI

Kucnopoaconep:xarue
COEIMHEHMS a30Ta.

https://mob-

o Oco0eHHOCTH CBOWCTB edu.ru/
A30THOM KHCIIOThI
IIpuMeHeHue a301a U ero

56 COCTMHEHHI. A30THBIC
ynoopeHus
docdop: HaAXOKICHHUE B
MIPUPOJIC, CIIOCOOBI _

S7 MoJy4YeHus, GU3NIecKue W
Y XHMHYECKHE CBOMCTBA.
®ocdunst u pochun
Oxcunst hocdopa,

58 dbocdopconepxaniue https://mob-
kuciorel. Comn edu.ru/
hochopHOIi KHCTOTHI
[Tpumenenue pochopa u https://uchi.ru/

59 €ro COCTMHECHUH. https://ege.sdamgi
docdopHbie yroOopeHus a.ru/
[TpakTuyeckas padora No
6. Pemenue ]
SKCIEPUMEHTATTEHBIX https://uchi.ru/

60 " https://ege.sdamgi
3a1a4 o Teme "A30T u aru/
dbochop n ux o
coeTMHEeHHS "

Yraepoa: HaXOXIEHHE B
MIPUPOJIC, ATIOTPOITHEIC

61 MoAu(UKAIUH; https://ege.sdamqi
¢buznveckue u a.ru/
XUMHYECKHE CBOICTBA,

MIPUMEHEHUE
Oxcup yraepona(ll),

62 okcu yriuepona(lV), https://mob-
YTOJIbHAs KUCJIOTA U €€ edu.ru/
conu
Permenne 3axa4 https://uchi.ru/ _

63 https://ege.sdamgi
Pa3IMYHBIX THIIOB aru

64 Kpemuuii: HaxoxieHue B https://uchi.ru/
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MIPUPOJIE, CIIOCOOBI
noJTy4eHus1, GU3nIecKue
U XUMHYECKHE CBOMCTBA

https://ege.sdamai

a.ru/

Oxcup kpemuusi(1V),

https://mob-

65 KpEeMHUEBasi KUCIIOTa,
edu.ru/
CHJITUKATEI
IIpumeHeHne KpeMHUS U )
ero coeauHenuii. Ctekno https://uchi.ru/

66 ' ’ https://ege.sdamgi

€ro TMOJy4YeHUE, BUIBI
a.ru/
cTeKIa
Permenne 3axa4 https://uchi.ru/

67 https://ege.sdamgi

Pa3IMYHBIX THUIIOB
a.ru/
CucreMmaruzanys u https://uchi.ru/

68 000011eHNe 3HAHAN 110 https://ege.sdamgi
TeMe "Hemeramier" a.ru/
KonTpoasHas padora 1o https://uchi.ru/

69 I,), P | https://ege.sdamgi
TeMe "Hemeraminl

a.ru/
AHanu3 pe3yiabTaToB https://uchi.ru/

70 KOHTPOJIbHON PaboTHI, https://ege.sdamgi
KOPPEKIIHS OIIHO0K a.ru/
ITomoxeHrEe METAIOB B
IIepunonnueckoii cucreme

71 XHUMHUYECKHUX DJIIEMEHTOB. https://ege.sdamgi
Oco6eHHOCTH CTPOEHUS a.ru/
ANEKTPOHHBIX 000TI0UEK
aTOMOB METAJIJIOB
Oo6uue pusnueckue )
CBOP'ICTB(éll) METaJIJIOB hitps://uchi.ru/

72 ’ https://ege.sdamgi
[IpumeHeHne METaIoB B aru/

OBITY M TEXHUKE

73 CI1aBBI METAJIIIOB. https://mob-
Koppo3sus meranios edu.ru/

74 Pemrenue 3anau
Pa3IMYHBIX THIIOB
DIEKTPOXUMHUYECKUN P

75 HaIlpsHKEHUH METaJIOB. https://mob-
OO61me croco0bl edu.ru/
MOJTYYCHUST METAJNIOB

76 OO01mmas XxapakTepucTHKa https://ege.sdamgi
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MeTaioB |A-rpynmnst
[Tepuonnueckon
CUCTEMbI XUMHYECKUX
aneMeHToB. HaTpuii u
KaJIMi: MOJTy4YeHHUE,
(dbuznveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX
BEILIECTB U UX
COCIMHEHU I

OOm1ast xapaKTepUCTHKA
MeTaiioB ||A-rpynmel
[Tepuoanueckoit
CHCTEMBI XUMUYECKHUX
3JIeMEHTOB. Maruuii u

https://mob-

77 KJIBLWNI: OJIy4EHUE
H i ’ edu.ru/
(dbuznvecKue u
XAMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX
BELLECTB U UX
COeTMHEHUN
JKécTkocTh BOOBI U hitps://uchi.ru/
78 . https://ege.sdamgi
Coco0bI €€ yCTpaHEeHHUs
a.ru/
AJIFOMUHMI: TTOTy4YEHHE, .
——t https://uchi.ru/
79 . https://ege.sdamgi
XAMHYECKHE CBOMCTBA, aru/
MIPUMEHEHNE
AmpoTepHbIe cBOMCTBA
OKCHJIa U TUAPOKCHIA )
S —— P https://uchi.ru/
80 ’ https://ege.sdamgi
THIPOKCOKOMITIIEKCHI aru/
ATIOMUHUS, X
MIPUMEHEHUE
Permenne 3axa4 https://uchi.ru/
81 https://ege.sdamgi
Pa3IMYHBIX THIIOB
a.ru/
[TpakTuueckas padora No
7. Pemrenne https://mab
ps://mob-
82 9KCIIEPUMEHTAIIBHBIX

3a1a4 1o reme "Mertasuibl
[JIABHBIX TOArpyI”

edu.ru/
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OOm1ast xapaKTepUCTHKA
METaJUIOB MOOOYHBIX

noarpyni (b-rpymm)

https://mob-

83 [Tepunoamnueckoii edu.ru/
CHUCTEMbI XUMHUYCCKHUX
3JIEMEHTOB
dusnveckue u
XUMHUYECKHE CBOMCTBA https://uchi.ru/
84 XpoMa U ero https://ege.sdamgi
COEJMHEHUH, NX a.ru/
MIPUMEHEHHE
Baxxuelinme coeqnHeHN
Mapranua. [lepmanranar https://uchi.ru/
85 KaJus, ero https://ege.sdamgi
OKHCJIUTEIIbHEIC a.ru/
CBOMCTBa
dusznueckue u
XHMHYECKHE CBOMCTBA
86 JKele3a M ero https://ege.sdamgi
coenuHenuil. [lonydenue a.ru/
Y IPUMEHEHHUE CIIJIaBOB
Kemesa
dusznueckue u
87 XHUMHYECKHE CBONCTBA https://mob-
MEIX U €€ COeIUHEHHNIA, edu.ru/
WX IPUMEHEHUE
dusznueckue u
XHUMHYECKHE CBONCTBA
88 IIMHKA U €T0 COCTUHEHUH, https://mob-
UX IPUMEHEHHE. edu.ru/
I'mapoxcoKOMILTEKCHI
LIHHKA
[TpakTrueckas padota No
8. Pemrenne https://uchi.ru/
89 AKCITEPUMEHTATBLHBIX https://ege.sdamgi
3a7a4 no reMe "MeTaibl a.ru/
noOOYHBIX oArpymmn"
Perwere 3aa4 https://uchi.ru/ .
90 https://ege.sdamgi
Pa3INYHBIX THUIIOB aru/
o1 O06o00mmenue u https://mob-

cucreMarmn3anua

edu.ru/
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M3yYEHHOTO MaTepuaia
o teme "Metamisr"

KonTponbnas pabota no

https://uchi.ru/

92 ; " https://ege.sdamgi

Teme "MeTasbl
a.ru/
AHanu3 pe3yabTaToB https://uchi.ru/

93 KOHTPOJIbHOW PabOTHI, https://ege.sdamgi
KOPPEKIIUS OIIHO0K aru/

Ponb xuMuu B
oOecrieueHUN _
N https://uchi.ru/

94 YCTOWIHBOTO PasBHTt https://ege.sdamgi
yenoBeuecTBa. [lonsTue aru/

0 Hay4YHBIX METOJaX

HCCIICIOBAHUS BEIIECTB

Hayunsle npuHIUIIBL

OpraHu3aIHNH

XAMHYECKOTO )
https://ege.sdamgi

95 MIPOM3BO/ICTBA. Ayl
[TpombIIeHHBIC T
CTIIOCOOBI OTYYCHUS
BaKHEHUIIINX BEIIECTB
XHUMHYECKOE

96 3arpsi3HEHUE https://mob-
OKpY>KaIoIeH Cpeibl U edu.ru/
€ro MOCIICICTBUS
XuMus U 310pOBbE

97 YyeloBeKa. https://mob-
JlekapcTBEeHHBIE edu.ru/
cpencTBa
Xumus nuiu. Pois _

98 XUMHH B 00CCIICUCHHH %Esrﬁjﬂ
NHIEBOi 6e30MacHOCTH D
Kocmernueckue u .

99 napdroMepHbIe CpeICTBa. W
brrToBas xumus -

XHMHS B CTPOUTEIBCTBE.
Baxwueiimue https://uchi.ru/

100 CTPOMUTEIBHBIE U https://ege.sdamgi
KOHCTPYKIIMOHHBIE a.ru/

MaTepuabl
101 XuMus B CEITLCKOM https://uchi.ru/
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XO3SIICTBE.
Opranunueckue u
MUHEpaJbHbIE y100peHus

https://ege.sdamai
a.ru/

Cucremarusanus u
102 000011IeHNE 3HAHUN 110

TEMC

https://mob-
edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://mob-edu.ru/

resh.edu.ru

https://uchi.ru/

https://ege.sdamgia.ru/






