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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 Poccuiickoii denepanumn», TpeOOBaHMK K pe3ynabTaTaM OCBOCHHS
benepanbpHOl 00pa3oBaTENbHOM MporpaMMbl cpenHero ob6bmero ob6pazoBanus(DOIL
COO), mpeacrasiennbix B DenepaqbHOM TroCyJapCTBEHHOM  00pa30BaTEbHOM
crangapte COQO, ¢ yu€tom Konrenuuu npenogaBanusi y4eOHOro npeaMmera « XuMus» B
oOpa3oBaTenbHbIX opranu3zanusx Poccuiickoit ®enepanuu, peasn3yONMX OCHOBHbBIE
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 M3YYECHHs 3aHUMAET BAaXKHOE 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
IIKOJIbI, HEOOXOAUMYIO ISl aJanTallii UX K OBICTPO MEHSIOIUMCS YCIOBUSAM >KU3HH B
ColIMyME, a TaKKe JJId MPOJOJKEHUS O0yueHHs B OpraHU3alusix NpodecCHOHATBHOTO
o0pa3oBaHusl, B KOTOPHIX XHUMHUS SIBJISIETCS] OJJTHOM U3 MPUOPUTETHBIX JUCIUILINH.

B mporpamMme mno XxumMuu HazHauY€HHE NpeaMeTa «XUMHUS» MOJIydaeT MOAPOOHYIO
MHTEPIPETAIMIO B COOTBETCTBUM ¢ OCHOBomoJaraomumu nonoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LEJEH, COAepKaHusl, Pe3ybTaToB 00y4eHUsI U TpeOOBAHUN K
YPOBHIO TOJATOTOBKHM BBIMTYCKHUKOB. CBHUJETEILCTBOM TOMY SBISIOTCS CIEAYIOLIUE
BBITIOJIHSIEMBIE TIPOTPAMMOM MO0 XUMUU (PYHKIIUU:

e uH(]OpPMAIMOHHO-METOIMYECKasl,  peanu3alus  KOTOpoil  obecrieuuBaet
NOJIy4YEHHUE MPEACTABICHUS O LIETAX, COAepKaHUU, o01Iel cTpaTeruu o0ydeHus,
BOCIIUTAHUS U Pa3BUTHUA OOYYAIOIIMXCS CPEIICTBAMHU TPEIMETa, U3yuyaeMoro B
paMKax KOHKPETHOTO MPOuIIs;

® OpraHU3allMOHHO-TIJIAHUPYIOLIAsi, KOTOopas MpeayCMaTpHUBAaeT OIpeiesieHue:
MPUHITUIIOB CTPYKTYPUPOBAHMS M TOCIEIOBATEILHOCTH H3Y4YEHUS Y4EOHOTO
Martepuaia, KOJUYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTePUCTHK; MOJIX0/I0B K
GOpPMHUPOBAHUIO  COJEPKATEIIBHOW  OCHOBBI ~ KOHTPOJII M OIICHKH
00pa3oBaTENbHBIX JTOCTIKEHUI 00YJarOIIMXCS B PAMKaX UTOTOBOM aTTeCTaIlluu
B (hopMe eTMHOT0 TOCYTapCTBEHHOTO dK3aMeHa M0 XUMUHU.

[Tporpamma f1st yriryOJIEHHOTO U3YYCHUS XUMUU:

® VCTaHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHe, 00s3aTeNbHOE IS
U3YYCHHsS B paMKax OTJIEIbHBIX poduiielt, mpeaycMaTpuBaeT pacrpeaeiieHue u
CTPYKTypUpPOBAaHHE €ro IO  KjaccaM, OCHOBHBIM  COJEp>KaTeJIbHbIM
JUHUSM/pa3jiesiaM Kypca;

e JaéT NPUMEPHOE pacIpeieseHue y4eOHOTO BpPEMEHH, PEKOMEHIYyEeMOro s
U3Y4YEHUS OTACIIbHBIX TEM;



e [peaaraeT NPUMEPHYIO NOCIEA0BATEIbHOCTh U3YUEHUsl YIEOHOI0 MaTepuala ¢
y4€TOM JIOTHKH TIOCTPOSHHS Kypca, BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX
CBsI3¢H;

e aéT METOOUYECKYI0 HMHTEpIIpPEeTaluIo Leled U 3a1ad M3ydyeHHs IpeaMeTa Ha
yrIyOJlIEHHOM YypOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero  oOumiero  oOpa3oBaHMs,  COACPKATENbHOW  XapaKTEPUCTHKU
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBI
cpenHero oouero o0pazoBaHus (JIMYHOCTHBIX, METAIIPEAMETHBIX, IPEAMETHBIX ),
a Takke C Y4YyETOM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABaTENbHBIX JEHCTBUI
00y4aroIerocs o OCBOCHUIO COAEPKAHUS MTPEAMETA.

[To BceM Ha3BaHHBIM MO3UIMSIM B IporpaMMe MO XHMHUU MpPEeTyCMOTpeHa
IIPEEMCTBEHHOCTh C O0OyUYE€HHEM XMMHH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a
npeesiaMid  yCTAaHOBJICHHOM NpOrpaMMoON MO XMMHHU 00s3aTeNbHON (MHBApHUAHTHOMN)
COCTAaBIIAIOIIEH coJepKaHus y4eOHOro mnpeamera «XHUMHsS» OCTAETCS BO3MOXKHOCTH
BbIOOpa €ro BapHaTHBHOM COCTaBIAIONIEH, KOTOpas [OJDKHA ONpPENeNsAThCS B
COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOI0 Mpo¢uiist 00ydeHusl.

B cootBercTBUM ¢ koHUenTyanbHbIMUA TonokeHuaMu OI'OC COO o Ha3HaueHHU
npeaMeToB 0a30BOro M YriyOJa€HHOro ypoBHEHW B cucTeMe Au(epeHIupOBaHHOIO
o0ydeHHs Ha ypOBHE CpeAHero oOuero oOpa3oBaHHs XMMHs Ha YPOBHE YIUIyOJIEHHOTO
M3Y4YECHMsI HaIlpaBJIEH HA peaju3aldi0 IPEEMCTBEHHOCTH C IOCIEAYIOLIUM 3TaloM
MOJIYYEeHUS XUMHUYECKOro 00pa30BaHus B paMKaxX M3Y4YEHMsI CIIELUAIbHBIX €CTECTBEHHO-
HayYHBIX W XUMHYECKHX JUCHMIUIMH B By3aX M OpraHMU3alMiX CPEIHEro
npodeccuoHanbHOTO oOpa3zoBaHusi. B 3Toil CBsA3uM u3ydeHHe mpeaMeTa «XUMHUS»
OpPUEHTHPOBAHO IPEHMYIIECTBEHHO Ha pacIIMpeHHe M YriayOJieHue TEeOpeTHYecKoill u
IPAKTUYECKOW MOATOTOBKM OOY4YalOIIMXCS, BBIOpABIIMX ONpeneNEHHBIH Mpoduib
oOy4yeHHsl, B TOM 4YHCIE C MEpPCHEKTHUBOW TMOCIEAYIOMEro IMOJIYyYeHUs XUMHUYECKOTO
o0Opa3oBaHusi B opraHuzauuax npodeccuoHalbHOro oOpa3zoBaHus. Hapsay c atuMm, B
ceete TpeboBanuiit ®PI'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHUs (penepanbHOi
o0Opa3oBaTeNbHOW MPOTpaMMBbl CpelHEero oO0miero o0pa3oBaHUS H3Y4YEHHE TNpeaMeTa
«XUMHUS» OPUEHTHPOBAHO TAKXKE HA pEIICHHWE 3a/Ja4 BOCHHUTAHUS M COLMAIBHOTO
pa3BuTHs oOyyaromuxcsi, Ha (GOPMUPOBAHUE y HUX OOIIEMHTEIUICKTYaIbHBIX YMEHMIH,
YMEHHUI paloHAIM3aIMN y4eOHOrO TpyJda M OOOOMIEHHBIX CIMOCOOOB MEATEIHLHOCTH,
UMEIOIINX MEKANCIUTUTHHAPHBIN, HAIPEIMETHBIN XapakTep.

CocraBnsionmMu  npeaMera «XUMHS» Ha YPOBHE YIIYOJIEHHOTO H3y4YCHHS
ABIIAIOTCS yrayOnéHHble Kypehl — «Oprannueckast xumusi» 1 «OO011as 1 HeopraHudeckas
xumus». llpu ompepeneHHMH MOAXOMOB K OTOOPY W CTPYKTYpHOW OpraHHM3aluu
COJIEpKaHUsl 3TUX KypCOB B IIpOrpaMMe 0 XMMHUHM 3a OCHOBY IPHHSTHI IOJIOKEHUS
dI'OC COO o paznnuusx 6a30BOro v yriyoJéHHOro ypoBHEW U3ydeHUs IpeIMeTa.

OcHoBYy conepxkaHusi KypcoB «Opranuueckas xumusi» u  «OOmas wu
HEOpraHU4YecKas: XUMHUS» COCTaBJII€T COBOKYIHOCTb NPEIMETHBIX 3HAHUW U YMEHUH,
OTHOCSIUXCA K 0a30BOMY YPOBHIO U3yU€HUS NpeaMera. JTa CUCTeMa 3HAHUMN MOJIydaer
ONpEIEIIEHHOE TEOPETHUUECKOE JIONOJHEHUE, [03BOJISIOIIEE OCO3HAHHO OCBOUTH



CYILIECTBEHHO OoJblINii 00bEM (pakToNOrMueckoro marepuaina. Tak, Ha yriayOn€HHOM
YpOBHE HU3YYEeHHs TMpeaMera oOecredeHa BO3MOXKHOCTh 3HAYUTENILHOTO YBEJIMYEHUS
00bEMa 3HAHUH O XMMHYECKHX DJJIEMEHTAaX M CBOMCTBAaX HMX COEOUHEHUM Ha OCHOBE
paciMpeHus U yriyoJieHus MPeACTaBICHUNA O CTPOSHUH BEIECTBA, XUMUUECKOW CBSI3U U
3aKOHOMEPHOCTAX TMPOTEKAaHUsI pEeaKIui, paccCMaTpPUBAEMBbIX C TOYKA 3PECHHS
XUMHYECKOW KHHETHKH U TEepMOJWHAMUKH. l3ydeHue Mepuoanyeckoro 3akoHa U
[lepuoanueckoil CUCTEMBl XHWMHUYECKUX JJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX TMPEACTABICHUAX O CTPOCHHHM aroMa. XUMHUYecKas CBA3b
OOBSICHSIETCS C TOYKH 3pPEHHUS SHEPreTHYECKUX HU3MEHEHUW mpu e€ oOpa3oBaHUU U
pa3pyllieHuy, a TakKe C TOYKU 3pEHHs] MeXaHU3MOB €€ oOpa3oBanus. M3ydyeHue Tumos
peakuuii gomofHAeTcs (OpMUpPOBAHHMEM TMPEACTABICHUNH 00 SIEKTPOXUMHUYECKUX
mpoleccax M AJIEKTPOJIM3E PacIlaBOB M PAacTBOPOB BeIIECTB. B Kypce opraHnuyeckoi
XUMHUU TPU PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH COSIMHEHUM yhaenseTcss ocoboe
BHHMaHHE BOMpocaM 00 3JEKTPOHHBIX 3 dexTax, 0 B3aUMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuu.

Oco0oe 3HaueHuEe UMEET TO, YTO Ha COJEP)KAHHE KYpCOB XHUMHH YIIyOJIEHHOTO
YPOBHSI M3Yy4Y€HHUS MJis1 KJIAcCOB ompeaenéHHoro mpoduiis (TIaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JOMOJHEHUH K 00IIel crucTeMe MpeMETHBIX 3HAHHI) OKa3bIBAIOT
BIIMSIHUE CMEXHBIC MpeAMeThl. Tak, Hampumep, B COACPKaHUM MpeaMeTa JUisl KIacCOB
XUMHKO-(Pu3ndeckoro npoduis 0oyblIoe 3HaA4eHHE OYIyT WUMETh DJIEMEHTHI Yy4eOHOTO
Martepuaia mno ooduiei xumun. [Ipyu u3ydeHuu npeaMera B JaHHOM cliydae akieHT OyAeT
clelnaH Ha OOIIHOCTh METOJIOB TMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUU U B
¢bu3uKe: aTOMHO-MOJICKYJISIpHAsE Teopus (MOJICKYJsIpHAas Teopus B (PU3UKE), 3aKOHBI
COXpaHEHHUsI MacChl M IHEPTUHU, 3aKOHbI TEPMOIUHAMUKH, JIEKTPOJIN3a, IPEACTABICHUS O
CTPOCHHH BEIIECTB U JAPYTOE.

B 10 xe Bpems B colep)KaHHMH TMpEAMETa JUIsl KIACCOB XMMHKO-OHOIOTHYECKOTO
npoduiist OONBIIHMKN YACHIbHBIM BeC Oy/IeT UMETh OpraHuueckas xumus. B sTom ciydae
MPEIOCTABIISIETCSI BOSMOXKHOCTD IS 00Jiee 0OCTOATEILHOTO PACCMOTPEHUSI XUMUYECKON
OpraHu3aIuy KJIETKH KaK OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K
NpUMEpy, TaKU€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMOUAbL, O€JIKH, YIJIEBOMbI,
HYKJIEMHOBBIE KHCJIOTHI W JApyrue. [lpm 3ToM 3HaHMS O COCTaBEé U CBOMCTBax
MpEeACTaBUTENEH OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIYXKAT OCHOBOM st
W3Y4YEeHUs CYITHOCTH MPOIecCOB POTOCUHTE3A, AbIXaHUs, TUIIEBAPCHHUS.

B mmane QopmMupoBaHHMS ~OCHOB HAyYHOTO  MHPOBO33PEHHS, OCBOCHUS
OOIllEHayYHBIX METOJIOB TMO3HAHUS M ONBITA NPAKTUYECKOrO0 NPUMEHEHHUS HAyYHbBIX
3HAHUW U3ydeHue TpeamMeTa «XuUMHUS» Ha yrayOoJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SX C YYCOHBIMHU MpEeIMETaMH, BXOSAIIMMHI B COCTAB MPEAMETHBIX
obOnacteit «EcTecTBeHHO-HayuyHble MpeaMeTb», «MaremaTuka W HHPOpMATHKa» U
«Pycckuii A3bIK 1 IUTEPATYPAY.

[Tpu n3ydyenun ydebHOro npeamera « XUMHs» Ha YIIIyOJIEHHOM YpOBHE TaKkKe, Kak
Ha YPOBHE OCHOBHOI'O U CpeAHero oodiiero oOpazoBanus (Ha 0a30BOM YpPOBHE), 3aja4eil
MEPBOCTENEHHON 3HAYMMOCTH SBJIsieTCS (OPMUPOBAHHE OCHOB HayKd XHUMHUHU Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUSA, MPAKTUUYECKOW [EeATeNbHOCTU YEJIOBEKa U



OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyNbTypbl. Pemienue 3Toil 3amaun Ha yriryOoi€HHOM
YpOBHE U3YUYEHHsI pEIMETA MPEIoiaraeT peann3alio Takux 1efe, Kak:

dbopMHpOBaHUE  MPEJACTABICHHH: O  MaTEepPHAIBHOM  €IWHCTBE  MHpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUM NOPUPOJBI, O MECTE XUMHHU B
CHCTEME €CTeCTBCHHBIX HayK W €€ BeAyIeH poJih B 00ECTICUCHUH YCTOHIUBOTO
Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM SKOJIOTUUECKOM, IHEPreTUUeCKOM
W TUIIEBOH O0€30MacHOCTH, B pa3BUTUM MEIWIMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HMCTOYHUKOB JHEPrUM, B OOECIICUCHHH PAIMOHAIBHOTO
MPUPOIOTIONB30BaHUS, B (DOPMUPOBAHUU MHPOBO33PEHUSI U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKXe DKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3J0pOBBIO U IPUPOTHOU CPEJIE;

OCBOCHUE CHCTEMbI 3HAHWH, JIGKAIIUX B OCHOBE XMMHYECKOW COCTABJISIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa: (DyHIaMEHTAIBHBIX MOHITHH, 3aKOHOB U
TEOPUI XUMHUHU, COBPEMEHHBIX MPECTABICHUN O CTPOCHUH BEIIECTBA HA Pa3HBIX
YPOBHAX — AaTOMHOM, HMOHHO-MOJICKYJISIPHOM, HAJIMOJEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX U  KHHETHYECKMX  3aKOHOMEPHOCTSIX  IPOTEKAHUS
XUMHYECKUX PEAKIUA, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX
cucreMax, 00 OOIIMX HaYyYHBIX MMPUHIIAIIAX XUMHUYECKOTO MPOU3BOJICTRA;
dbopmupoBaHUEe y 00yYaIOIMNUXCA OCO3HAHHOTO MOHUMAHHSA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMUYECKUX 3HAHUU 11 OOBSICHEHUS KIIFOUEBBIX UJIEH U MPoOsieM
COBPEMEHHON XUMHH, JJIs1 OOBSCHEHHS U IPOTHO3MPOBAHHS SBIICHHM,
UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOJY; TPaMOTHOTO pPEIICHUs MpooIieM,
CBSI3aHHBIX C XWMHEH, MPOTHO3UPOBAHMS, AaHAINW3a M OLEHKU C IO3ULHUHN
HKOJIOTHUECKON 0e30MacHOCTH TOCIEJCTBUN OBITOBOW W TMPOU3BOJICTBEHHOMN
JIEATEIBHOCTA  YEJIOBEKA, CBSI3aHHOM C XUMHUYECKAM MPOU3BOJICTBOM,
HCITOJTb30BaHUEM U TIEpepabOTKOM BEIIIECTR;

yTIIyOJICHHE TIPEACTaBICHUN O HAyYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX IS
npuoOpeTeHrsT YMEHUUW OpPHUEHTHPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMHYECKHX SIBJICHUW, HWMEIOIIUX MECTO B IMPUPOAE, B MPAKTUYECKOMU
JIeSITeIbHOCTU M TTIOBCEJTHEBHOM JKU3HU.

B nnane pcaimn3anv MEPBOOYCPEAHBIX BOCIIMTATCIIBHBIX W Pa3BUBAIOIINX (bYHKHI/Iﬁ

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

3aJa4yu, KaK:

BOCIIUTaHKE yOEKJIEHHOCTH B MO3HABAEMOCTHU SIBJICHUN MPUPOJIBI, YBAKEHUS K
MPOIIECCY TBOPYECTBA B 00JACTH TEOPETUUYECKUX U MPUKIAJIHBIX HCCIICTOBAHUMA
B XUMUHU, (OPMUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEGHHIO W TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIFO U CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKHUX
LICHHOCTEI;



® pa3BHUTHE I[I03HABATEIHHBIX HWHTEPECOB, WHTEIICKTYAIBHBIX W TBOPYECKHX
criocoOHOcTel  oOywaromuxcs, (OpPMUPOBAHUE y HHUX CO3HATEIHHOTO
OTHONICHHSI K CaMOOOPa30BaHUIO M HEMPEPHIBHOMY O00pa30BaHUIO KaK YCIOBHIO
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, HPUOOPETEHUE OIbITa OOIIECTBEHHO-I0JIE3HOU
HKOJIOTMUECKOHN AESITeIbHOCTH.

OOmiee 4YnCIO YacoB, MPEIyCMOTPEHHBIX I W3YYCHUS XUMHH Ha YIrIIyOJIeHHOM
YPOBHE CpeJHeTo 001Iero oopasoanus, coctapisieT 204 gacoB: B 10 kmacce — 102 gaca
(3 yaca B Henento), B 11 kimacce — 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.
BaneHnTHple BO3MOXXHOCTH aToMa yriepoja. XHUMHYECKas CBsSI3b B OPraHMYECKHX
coeMHeHUsAX. Tumbl TUOpPHIM3AIMK AaTOMHBIX OpOuTaNel yriepoga. MexaHU3MbI
0o0pa3oBaHUsi KOBAJCHTHOW CBA3M (OOMEHHBIM M JOHOPHO-aKUENTOPHBIN). Turbl
MEPEeKPhIBaHUS AaTOMHBIX OpOuTaNei, 6- U m-cBsi3u. OMuHaApHas, JBOMHAS U TpoitHas
cBsa3b. CriocoObl paspbiBa CBA3€H B MOJIEKYyJaX OpraHuyeckux BemiecTB. llonsTne o
CBOOOJIHOM pajiuKaie, HyKjaecopuie 1 JIeKTpodure.

Teopust cTpoenus opranudeckux coeauHeHnii A.M. bytimepoBa M COBpeMEHHBIE
MPEACTABICHUSI O CTPYKTYpE MOJIEKYyJ. 3HAauY€HUE TEOPUU CTPOCHHS OPTaHHYECKUX
coenHEeHUN. MonekynsapHble U CTPYKTypHble (QopMmyibl. CTpyKTypHBIE (OPMYIIBI
pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpallEHHas, ckeneTHas. M3omepus. Buasl nzomepuu:
CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3PPEKThl B MOJEKYIaX OPraHUuYeCKUX
COoeMHEHUH (MHIYKTUBHBIA U ME30MEPHBIN YP(DEKTHI).

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

OcoOeHHOCTH U KJIacCHU(pUKAIMS OpraHUYeCKUX peakiuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMN B OPTaHUYECKON XUMUMU.

OKCHepUMEHTaJbHbIE METOJAbl HM3YYEHHS BEIIECTB W HMX [peBpallleHUH:
O3HAKOMJICHHE C O00pa3llaMu OpraHMYeCKHX BEIIECTB W MaTepHajaMH Ha HX OCHOBE,
OMbITHl 1O TPEBpPALICHUIO OpPraHMYECKHX BEUIECTB NpPH HarpeBaHUM (IUJIaBJICHHE,
00yraIMBaHuE U TOPEHHE), KOHCTPYUPOBAHNUE MOJIENIEH MOJIEKYJl OPTraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

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

XUMHUYECKHE CBOWCTBA  aQJKaHOB: pEaKUWU 3aMElIeHUs, H30Mepu3allui,
JNETUJIPUPOBAHUs, LUKIM3alMK, NUPOIM3a, KpeKuHra, ropeHus. llpencrasienue o
MEXaHU3ME PEAKIUN PaJUKAIbHOIO 3aMELIEHHUS.

Haxoxzaenue B npupoje. CriocoObl MONy4eHHs] U IPUMEHEHUE aJIKaHOB.

[uknoankansl. OOmas ¢opmyna, HOMEHKIaTypa U u3zomepus. OCOOEHHOCTH
CTPOEHUSI U XHMHUYECKHUX CBOMCTB MalbIX (LIMKJIONPOIAH, HUUKIOOYTaH) U OOBIYHBIX



(LMKJIONIEHTaH, UMKIOTreKcaH) HuKIoalKaHOB. CrocoObl MOJy4YyeHUs U TMPUMEHEHUE
LUKJIOAJTKAHOB.

Ankensl. ['oMonormyeckuii psij ankeHoB, oOmas QopMyna, HOMEHKIATYpa.
DNEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOIEKYI alKEHOB, SP°-THOPHIM3ALIAs
aTOMHBIX OopOuTasie yriaepoja, o- U m-cBsizu. CTpyKTypHas U reoMmerpudeckas (Iuc-
TpaHc-) uzomepus. dusmvecknue CBONWCTBA AJIKEHOB. XUMHUYECKHE CBOWCTBA: PEAKIUU
NPUCOEINHEHMS, 3aMEIEHUSI B (-TIOJIOKEHUE NPHU JBOWHON CBA3M, MOJUMEPHU3ALUU U
okucnenud. I[IpaBuno MapkoBHukoBa. KauecTBeHHBIE peaklMyd HAa JBOWHYIO CBS3b.
CriocoObl ony4eHus: 1 NPUMEHEHUE ATKEHOB.

Ankxamuensl. Knaccudukanus —ankaaueHoB (CONpsDKEHHBIC, HW30JMPOBAHHBIE,
KymyauposanHnvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMHUYECKHX CBOMCTB
CONpsLKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. llomumepunsanusa conpsKEHHBIX
nueHoB. CriocoObl OJyYEeHUS U TPUMEHEHHE aJIKaIuEHOB.

Anxunbl. ['omonoruueckuil psj ajJkWHOB, oOmas Qopmyna, HOMEHKIaTypa u
u3oMepus. DJNEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aJKUHOB, SP-
ruOpuan3ausi aTOMHBIX opoOutaneit yriepoaa. Dusznueckue CBOWCTBA aJTKUHOB.
XVWMHYECKHUE CBOMCTBA: peakUMM NPHUCOSAUHEHUS, IUMEpPH3alUd U TpUMEpU3alHH,
okucneHusa. KuCIOTHbIE CBOMCTBA aJIKWHOB, HMEIOIIUX KOHIIEBYIO TPOWHYIO CBSA3b.
KauecTBeHHblE peakiuu Ha TpOKHYIO CBA3b. CrnocoObl MONY4YEHHS W NPUMEHEHUE
AJIKUHOB.

Apomaruyeckue yriaeBoAOpoabl (apeHsl). ['oMojgorndeckuil psii apeHoB, oOmas
dopmyna, HOMEHKJIATypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJbl OeH301a. Du3ndyeckue CBOWCTBA apeHOB. XMMHUYECKHWE CBOWCTBA O€H30Ja U
ero TOMOJIOTOB: pEaKIUU 3aMelleHUuss B OCH30JIbHOM KOJbIE M YIJIEBOJOPOJAHOM
paaukaie, peakuuy IpUCOeIUHEHHS, OKHCIIeHHe roMosioros Oen3ona. [Ipeacrasnenue 06
OPUEHTHUPYIOLIEM JICUCTBUU 3aMecTUTE]Ie B OEH30JIbBHOM KOJIbIE Ha IpUMepe
AIKWIbHBIX PaJMUKaIOB, KapOOKCUIBHOW, THUIAPOKCUIBHOM, aMUHO- M HUTPOrPYIIIBL,
aToMOB rajoreHoB. OCOOCHHOCTH XUMHUYECKHUX CBOHCTB crtupona. llommmepusarus
ctuposa. CrnocoObl NOJMy4yeHUs: U TPUMEHEHHE apOMAaTHYECKUX YTIeBOI0OPOIOB.

[Mpuponusiii ra3. IlomytHeie HedTsHble Ta3el. Hedtb m €€ mpoucxoxaeHue.
Kamennbiii yrons M mOpoaykTbl ero mnepepaboTku. CrocoObl mepepaloTKu HePTH:
NEeperoHka, KpeKUHT (TepMUYECKHH, KaTaJIUTHYECKUH), pPUGOPMUHT, MHUPOIHU3.
[TpoayxThl epepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBsI3b MEXAY PA3IMUYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

ONEKTPOHHOE  CTPOEHUE  TAJOTEHIPOU3BOJHBIX  YIJIEBOAOPOJOB.  Peakuun
3aMellleHus rajoreHa Ha TUIPOKCOrPYIYy, HUTPOTPYIIY, IIUAaHOTPYIIY, AMUHOTPYIIITY.
JlelicTBME Ha TajJOT€HIPOU3BOJHBIE BOJHOIO M CIHMPTOBOTO pacTBOpa IIEIOYH.
B3anmopeiicTBue = IWrajoreHajJkaHoB C  MarHueM W IuHKOM. [loHAtne o
METAJJIOOPTaHUYECKHUX COEJIMHEHUSX. Hcnonp3oBanue raJIoreHIPOU3BOAHBIX
YTJIE€BOOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYEeCKUX BEIECTB.

OKCHEepUMEHTaJIbHbIE METO/Ibl M3yUEHUsl BELIECTB M UX MPEBPAIICHUI: U3yyeHUe
bu3nueckux CBOWCTB YIJIEBOAOPOJIOB (PaCTBOPUMOCTH), KAaYECTBEHHBIX peaKIIHii
YTJIEBOJIOPOJOB PA3JIMUHBIX KIAcCOB (0OeciBeurBaHUE OpPOMHOM WM WMOAHOW BOABI,



pacTBOpa MepMaHraHata Kajus, B3auMOJECHCTBHUE alleTUJIEHA C aMMHA4YHbIM PaCTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHAPY)KEHUE YTIIepoia U BOJOPOAa B OPTaHHIECKUX
BELIECTBAX, I[IOJIy4YEHHE OTWIEHA M H3YyYEHUE €ro CBOMCTB, O3HAKOMIIEHUE C
koutekuusimMu «HedTts» U «Yromb», ¢ obpa3liaMu IjacTMacc, KaydyKoB M PE3UHBI,
MOJIETUPOBAHNUE MOJIEKYJI YIJIEBOJIOPOAOB U TAJIOI€HIIPOU3BOAHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:kamme opraannyeckue coeJMHEHUsI.

[IpenenpHble OJHOATOMHBIE cIUPTHI. CTpOEHUE MOJIEKYJ (HA IpUMEPE METaHOJA U
sTaHojia). l'omonmoruyeckuid psan, odmas ¢opMmyrna, H30MEpHUs, HOMEHKIATypa U
kinaccupukanus. Ddusmueckue CBOIICTBA NpENEIbHBIX  OJHOATOMHBIX  CIHPTOB.
BonopoaHbie CBSI3U MEXIY MOJIEKYJIAMH CIHUPTOB. XUMHUYECKHE CBOWCTBA: PEAKIUU
3aMeIleHus, JerujapaTalii, OKHCICHUS, B3aUMOJCHCTBHE C OpPraHUYECKUMHU U
HEOpPraHWUYeCKUMHU KucioTamMu. KadecTBeHHass peakiusi Ha OJHOATOMHBIE CIHUPTBHIL.
JleificTBue 3TaHONa M METAaHONA HAa OpraHu3M uenoBeka. CrnocoObl NOJMy4YyeHUs u
MPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie >dupsl, HOMeHkIaTypa u wu3zoMepus. OCOOEHHOCTH (PUIMUECKUX U
XUMUYECKUX CBOWCTB.

MHoroaToMHble CHUPTBI — OSTWICHIJMKONb W [HIEepuH. DPuznyeckue u
XUMUYECKHE CBOMCTBA: PEAKIMHU 3aMEIICHHS, B3aHUMOJICUCTBUE C OPraHUYECKHUMHU U
HEOPraHMYECKUMH KHCJIOTaMH, KauyeCTBEHHAsl peaklus Ha MHOI0ATOMHBIE CIUPTHI.
[IpencraBneHue o MexaHHW3Me peakluidi HykieopuiabHOro 3amemieHus. JleiicTBue Ha
opranusM yenoBeka. CriocoObl MOJy4yeHUs: U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHe MOJIEKYIIbI, B3AUMHOE BIMSIHUE THJIPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. ®duznueckue cpoicTtBa (eHona. OCOOEHHOCTM XMMHUYECKHX CBOMCTB (heHoua.
KauectBennbsie peakunu Ha (eHon. Tokcuunocth ¢eHona. CrocoObl MOTy4YEeHUS U
npuMmeHenue penona. denondopmanbaeruanas cMoia.

KapOoHunpHble COEIMHEHUS — aNbJETHJbl U KETOHBL. JJIEKTPOHHOE CTPOEHHE
KapOOHWJIBbHOM Tpynmbl. ['OMonoruueckue psiibl anbAETUAOB M KETOHOB, oOuIas
dopmyna, nzomepuss U HOMEHKIaTypa. PU3NUECKHE CBOMCTBA albJIETHJIOB U KETOHOB.
XUMHYECKHE CBOMCTBA ajbJCTUIOB M KETOHOB: peaklUU NpucoenuHeHus. OKucieHue
aJIbJIETU/IOB, KadyeCTBEHHbIE peakuuu Ha anpjaeruapl. CrnocoObl MOJNy4YEeHHS U
NPUMEHEHHE aJbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeleNbHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepuss u HOMeHKIaTypa. Du3nyeckue CBOMCTBA
OJIHOOCHOBHBIX MpEJENbHBIX KapOOHOBBIX KHUCIOT. BoJOpoJIHBIE CBSA3M MEXIY
MOJIEKyJIaMH KapOOHOBBIX KHCJIOT. XWUMHYECKHE CBOWMCTBA: KHUCJIOTHBIE CBOWMCTBA,
peakuus dSTepudUKAIMKM, peaKUUd C Y4YacTHEM  YIJIEBOJOPOAHOIO  pajuKaia.
Oco0eHHOCTH CBOMCTB MypaBbMHOW KHUCJIOTHL. [lOHsATHE O NMPOM3BOJIHBIX KapOOHOBBIX
KHUCJIOT — CJIOKHBIX 3pupax. MHOroo6pasue kapooHOBBIX KUCIOT. OCOOEHHOCTH CBOICTB
HEeMpeAeNbHBIX M apOMaTHYEeCKHX KapOOHOBBIX KHCJIOT, JAWKAPOOHOBBIX KHUCIIOT,
THJIPOKCUKApOOHOBBIX  KucioT. IlpencraBurenu BbICHIMX  KapOOHOBBIX — KHCIIOT:
CTeapUHOBasl, MAJILMUTHHOBAS, OJICMHOBAS, IUHOJIE8AS, TUHOAEH08as KUCIOTHI. CrocoObI
MOJIYYEHHUS U TPUMEHEHHE KapOOHOBBIX KUCIIOT.



Cnoxuble 3¢upbl. ['omomornueckuid psia, oOmas Qopmyna, H3OMEpHUs U
HOMeHKJIaTypa. OU3ndyeckne u XMMUYECKUE CBOMCTBA: TUIPOJIU3 B KUCION U LIETOYHON
cpene.

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

MBEBUI4 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOFOIIEE JICHCTBHUE.

OO6mas xapakTepucTuka yrieBoaoB. Kmaccudukamnus yrieBogoB (MOHO-, TU- U
nonucaxapuael). MoHocaxapuabl:  TJIIOKO3a, (pPyKTO3a, TajakTo3a, pudo3a,
ne3okcupn6o3a. dusznueckue CBOWCTBA W HaxoxjaeHwe B mnpupone. DoTocuHTes.
XUMHYECKHE CBOMCTBA TJIIOKO3bl: PEAKIMHU C YYACTUEM CIHUPTOBBIX W aJbJICTHUIHOU
IpyMI, COUPTOBOE M MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHnenune riatoko3sl, e€ 3HaueHue B
KU3ZHENEATENbHOCTH oOpraHusMa. Jlucaxapunpl: caxaposa, MajbTo3a M JIAKTO3a.
BoccranaBnuBaromye 1 HEBOCCTAHABIMBAIOLIME AWcaxapuibl. ['uaponan3 aucaxapuios.
Haxoxzaenne B mnpupone u mnpumeHeHue. [lonucaxapuipl: Kpaxman, TJIMKOT€H U
uesuono3a. CTpoeHne MakpoMOJIEKYJ Kpaxmala, TIIMKOTeHa U LEeJIr0J103bl. Pu3nueckue
CBOIWCTBAa Kpaxmaja MW UEJUTI0JIO3bl. XUMHUYECKAE CBOMCTBA KpaxMayia: THAPOJIU3,
KAueCTBEHHAasi peakuus C HOAOM. XHMHYECKHE CBOWCTBA LIEJUIIOJIO3bI: THAPOJIN3,
nojiyueHue 3¢pupoB uemnoso3bl. lloHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

DOKCnepuMEeHTaIbHbIE METOABbl M3YyYEHMs] BEHIECTB M WX MPEBpalICHUN:
pPacTBOPUMOCTh PA3IMYHBIX CIUPTOB B BOJI€, B3aUMOJCIHCTBHUE STAaHOJNA C HATPUEM,
OKHUCJICHHE JTUJIOBOTO CHUPTa B ajbJeryMJ Ha pacKaJ€HHOM MeAHOW MPOBOJIOKE,
OKHCJIEHWE JSTUJIOBOTO CHUPTA JAUXPOMATOM Kaiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpUAJIOB), KayeCTBEHHbIE peaKkUMM Ha aipAerufpl (C  THIPOKCHIOM
muammuHcepeopa(l) u ruapokcumom meau(ll)), peakuus raunEepuHA C THIPOKCHIOM
meau(ll), xumudeckue CBOWCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJEHCTBUE
pacTBopa Tioko3bl ¢ ruapokcuaom menu(ll), B3aumomelcTBue Kpaxmalia € HOAOM,
pelieHne 3KCHePUMEHTANBHBIX 3a1a4y 1o TemaMm «CrupTsl U QeHomnsl», «KapOoHOBBIE
KUCIOTHL. CH0XKHBIE 3(PUPBI».

A3oTcoaepikalye OpraHnyecKue coeJHHeHMs.

AMUHBI — OpraHWYECKHE NPOU3BOJHBIE ammuaka. Kiaccudukanus aMHUHOB:
anudaTuyeckue M apoMaTU4YeCKHe; NMEepPBUYHBIC, BTOPUYHBIE M TpeTuuHble. CTpoeHue
MoOJIeKys, oOmas ¢opmyna, H30MepHs, HOMEHKIAaTypa U (U3HUECKue CBOICTBA.
XUMHUYECKOE CBOMCTBA ann(aTHueCKUX aMHHOB: OCHOBHBIE CBOWCTBA, aJIKIJIMPOBAHHE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB € a30TUCTON KUCTOTON. CoNM amKUIaMMOHHSL.

AHWIUH — TMPEICTaBUTENIb aMUHOB apoMatuueckoro psiaa. CTpoeHue aHUIIMHA.
B3aumHoe BiMsSHUE TpyII aToOMOB B MoJieKyJie aHuiuHa. OCOOEHHOCTH XMMHUYECKUX
cBOUCTB anmiuHa. KadecTBeHHble peaknuu Ha aHWiIMH. CrnocoObl TOMydeHUus u
npuMeHeHHe aaudaTuieckux aMuHOB. [lonydeHne aHuIMHa U3 HUTPOOEH30171a.

AmuHokuciotrsl. Homenknarypa u uzomepus. OTAelbHbIE TNPEICTABUTENN O
AMUHOKHCIIOT: TJIMLWH, aJlaHuH. PuU3NuecKue CBOKWCTBA aMUHOKHCIOT. XUMHUUYECKUE
CBOMCTBAa AaMHUHOKHCIOT Kak aM(OTEpHbIX OpPraHUYECKHX COCIAMHEHUH, peakius



NOJUKOHJIEHCAllUK, 00pa3oBaHME MNENTUAHOM CBA3M. buHojormyeckoe 3HaueHHe
aMMHOKUCIIOT. CUHTE3 U THUJPOJIN3 NENTHI0B.

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

OKCIIepUMEHTalIbHbIE METOJIbl M3YyYEHHs BEIIeCTB M UX MpPEBpalleHuil:
pacTBopeHue OENIKOB B BOJE, J€HATypalus OCIKOB MpU HAarpeBaHUH, LIBETHbIE PEaKLUU
Ha O€JKu, pelleHHe OHKCHEPUMEHTAIBHBIX 3aJad [0 TeMaM «A30TcoJeprKaliue
OpraHUYecKHe CoeqMHEHU» U «Pacrio3HaBaHUE OPraHMYECKUX COCTUHEHUI.

BbIcOKOMOJIEKY/ISIPHBIE COCIMHEHHS.

OcCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
HOJIUMEp, CTPYKTYPHOE 3BE€HO, CTENeHb MOJIMMEPHU3AIUH, CPEAHSsI MOJIEKYIIsIpHas Macca.
OcCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUN — MOJIUMEpU3alus U
HOJIMKOHICHCAIIHS.

[Tonumepnsle  matepuansl.  IlmactMacchl  (HOMMATHIIEH,  MOJUIPONMIIEH,
HNOJUBUHWIXJIOPUI, HOJIUCTUPOI, MOJUMETUIIMETaKpUiIar, NOJUKapOOHATHI,
noyvdTUIeHTepedTanar). Y Tuinzanus 1 nepepadoTKa rmiacTuka.

DnacToMephl: HaTypalbHbIM KaydyK, CHHTETHYECKHE Kaydyku (OyTalneHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHa: HaTypalibHbIE (XJIOMOK, IIEPCTh, WIENK), UCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KallPOH U JIaBCaH).

[Tonmumeps! crenuanbHOrO HazHaueHUs (Te(IIOH, KeBiap, 3JIEKTPOIPOBOISIIUE
NOJIMMEpBI, OMOpa3aaraeMble MOJIUMEpPHI).

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

Pacuérnble 3anaun.

HaxoxzaeHre MoseKkyasipHOi (GOpMyIbl OPraHUYECKOTO COSUHEHUS 0 MacCOBBIM
JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJICHHE MOJEKYJISPHON (opMyibl
OpraHUYeCcKOro COeIMHEHUs Mo Macce (00bEMY) MPOIYKTOB CTOPAaHHUs, O KOJIHYECTBY
BemiecTBa (Macce, O00BEMY) TPOAYKTOB pEaKUUMUd W/MIM HMCXOJHBIX BEIIECTB,
YCTaHOBJIEHUE CTPYKTYpHOH (OpMyIJIbI OpPraHMYECKOro BEUIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOWCTB MJIM CIIOCOOOB MOJYyYEHHUs, ONPEAEICHHUE JT0JIM BBIXOJA MPOIYKTa
peaKuuu OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeamMeTHbIe CBS3U.

Peanuzanusa MeXnpeIMETHBIX CBsI3€d NPU M3YyYEHUU opraHudeckod xumuu B 10
KJlacce OCYIIECTBIISETCS 4Yepe3 MCIIOJIb30BaHHWE KaK OOIIMX €eCTEeCTBEHHO-HAYYHBIX
HNOHATHM, TaK U MOHATHH, NPUHATHIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O
LUKIIA.

OOmme ecTecTBEHHO-HAy4YHBIC TIOHATHS: SBJICHHWE, HAYYHBIH (axT, TUMOTE3a,
TEOpHs,, 3aKOH, aHalu3, CHUHTE3, Kilaccu(ukauus, HaOMIOJEHHe, H3MEpEeHHe,
AKCIIEPUMEHT, MOJIEJIb, MOJIETTUPOBAHNUE.



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

buonorusi:  kinerka, oOpraHusM, O3KOCHUCTeMma, Ouocdepa, MeTabOIMU3M,
HACJIE/ICTBEHHOCTb, aBTOTPO(HBIA M TreTepoTpO(dHBI THUI NUTaHUSA, OpOKEHUE,
(doTocuHTe3, ABIXaHUE, OCJIKH, YTIEBObI, )KUPBI, HYKJICMHOBbIE KHCIOTHI, (DEPMEHTHI.

I'eorpadust: mosnes3Hsle HCKOMAEMBbIE, TOIUIUBO.

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

11 KIJACC

OBLIAS U HEOPTAHUYECKAS XUMUS

Teoperuyeckue 0CHOBbI XMMHUM.

AtoMm. CocTaB aTOMHBIX sfJ€p. XUMHYECKHH 3iieMeHT. M3otombl. CtpoeHue
ANIEKTPOHHBIX O00O0JI0YEK AaTOMOB, KBAHTOBBIE YHCJIA. OJHEPreTHYECKUE YPOBHU U
NOTypOBHH. ATOMHBIE opOuTau. Kitaccupukanus XuMHUYECKUX dJIeMeHToB (S-, p-, d-, f-
aneMeHThl). PacmpeneneHne 53JIEKTPOHOB IO AaTOMHBIM OpOUTAISIM. JIEKTPOHHBIC
KOH(QUTYpaIlMd aTOMOB DJJIEMEHTOB TEPBOIO—YETBEPTOrO MEPHUOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUH, AIEKTPOHHbBIE KoH(pUrypanuu HMOHOB.
DJIEKTPOOTPUIIATEIIBHOCTb.

[lepnonnueckuii 3akoH u Ilepuonnueckas cucteMa XUMHUYECKUX 3ieMeHTOoB JI.1.
MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U [leproauyeckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpPHUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB IO
rpyIIaM U nepuojaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneena.

XuMmu4ueckass CBA3b. BuAbl XMMHYECKOM CBSA3M: KOBAJICHTHas, HOHHAas,
MeTayuTn4ecKkas. MexaHnu3Mbl 00pa30BaHUs KOBAJECHTHOUN CBS3U: OOMEHHBIN M IOHOPHO-
aKLEeNTOPHBIN. DHeprus u 1iuHa cBs3u. [loaspHOCTh, HANIPABIEHHOCTH U HACHIIIIAEMOCTh
KOBaJIeHTHOW cBsi3u. KpaTHeie cBs3u. BopopomgHas cBsizb. MexMONIEKYIIpHbIC
B3aMMOJICUCTBUSL.

BaneHTHOCTh U BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C HMX TE€OMETPUYECKHM CTPOCHHEM (Ha MpUMEpPE COCIUHEHHM 3JIEMEHTOB
BTOPOTO TMEPHUO/IA).

[IpeacraBieHue O KOMIUIEKCHBIX coeluHeHUsX. CocTaB KOMILUIEKCHOTO HOHA:
KOMILJIEKCOOOpa30oBaTelb, JUTaHIbl. 3HAUYEHWE KOMIUIEKCHBIX coenuHeHui. [lonsTue o
KOOPAMHALIMOHHON XUMHH.

BemectBa ~ MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHUS. Tunel
KPUCTANINYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[lonsitue o pucnepcHelX cucremax. McrtuHHble pacTBOphl. IlpencraBineHue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPaKEHUS KOHIIEHTPALIMM PAacTBOPOB: MaccoBast



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.

OGpatumble ¥ HeoOpaTUMBbIE peakiuh. XUMHYeckoe paBHOBecue. KoncTtanTa
XUMUYECKOrO0 paBHOBecUsl. DaKTOphl, BIHSIOIIME HA I[OJOKEHUE XUMHYECKOro
paBHOBECHs: TeMIlepaTypa, JaBJICHUE U KOHIICHTPAIIMM BEIIECTB, YYACTBYIOUIUX B
peakuuu. [Tpunuun Jle [larense.

Onektponutndeckas auccoruanus. CuiabHble U ciiaOble AMEKTpoauThl. CTEneHb
aucconuanuu. Cpenga BOAHBIX PacTBOPOB: KHUCJIOTHAsl, HEUTpasibHas, IIEJIOYHAs.
Bonoponusriit nokaszatens (PH) pactBopa. 'maponus coneil. Peakunn nonHHoro oomeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iporiecchl OKUCICHUST U BOCCTAHOBIIEHUS. BaxkHeHITne OKUCIUTENN U
BOCCTAaHOBHUTENU. MeTO/ AJNEKTPOHHOTO OanaHca. DJIEKTPOJIU3 PACTBOPOB U PACIIIaBOB
BEILIECTB.

DKCIEpUMEHTANIbHBIE METOIbl M3YUYECHUS BEILIECTB U UX MPEBPAILCHUI: pa3I0KEeHHE
MEepPOKCUJAa BOJOPOJAa B TMPUCYTCTBUU KaTalu3aTopa, MOJACIU KPUCTATTUHYECKUX
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 HeMeTtaiuioB B Ilepuoguyeckoit cucreme XUMUYECKUX 31aeMeHToB J[. 1.
MenneneeBa U1 0COOEHHOCTH CTPOSHHUSI MX aToMOB. DU3nMYECKHe CBONCTBa HEMETAILIOB.
AJoTponus HEMETAIUIOB (Ha MPUMEPE KUCIIOPoa, cephl, hocdopa u yrieponaa).

Bomopon. Ilomyuenue, ¢usnueckue M XUMHYECKHE CBOWCTBA: pPEaKIMH C
MEeTaJulaMd M HEMeTallJlaMd, BOCCTaHOBUTEJIbHbIE cBoWcTBa. ['mapunbl. TomiauBHBIE
AJIEMEHTBHI.

['amorensl. Haxoxpenwe B mpupone, crnocoObl MOMydeHus, (U3NYecKue u
XUMHYECKHE cBoMcCTBa. [anoreHoBomopoapl. BaxHeline KuCIOpOICOAEpKAIINE
coeMHEHUs1 TaloreHoB. JlaGopaTopHble W TPOMBIIUICHHBIE CIOCOOBI TOJYYCHUS
rajoreHoB. [ [puMeHeHNe raJloreHoB U UX COCTMHEHUN.

Kucnopon, o30H. JlaGopaTopHble ¥ NPOMBIIUIEHHBIE CHOCOOBI MOJTYYEHUS
kuciopoja. Ou3nueckue U XUMHUYECKUE CBOICTBA M NMPUMEHEHUE KUCIOpOJa U O30HA.
OKcuapl ¥ IEPOKCUIBI.

Cepa. HaxoxneHnue B npupoje, crnocoobl moaydeHus, GU3n4eckue U XUMU4YEeCKue
cBorictBa. CepoBonopon, cynbduasl. Oxcun cepoi(1V), okcun cepsi(VI). Cepuucras u



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

A3zot. HaxoxaeHnue B mpUpoje, CIOCOObI MOTyYeHuUs, PU3NIECKUE U XUMUUYECKUE
cBolicTBa. AMMHUAK, HUTpUAbL. OKCUIBI a30Ta. A30THCTasi U a30THASI KUCJIOTHI U UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOM KuCHOTHL. [IpuMeHeHMe a30Ta W €ro COeIUHEHUM.
A3OTHBIE YI0OpEHHUS.

®ocdop. Haxoxnenne B MnpuUpojae, CIOCOOBI TMONAy4YeHHUs, (QU3NUECKUE U
xumudeckue cpoiictBa. @ochuapl u pochun. Oxkcuapl dpochopa, pocopHas kuciora u
e€ conu. [Ipumenenue pocdopa u ero coequHenuii. PocpopHeie y100peHUs.

VYrnepol, HaxoXJeHUuEe B MPUPOJE. AJUIOTpoIHble Moaudukanuu. dusndeckue 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, 00pPa30BaHHBIX YIIIEPOJIOM, H €T0 COSAUHEHHIA.

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

[Tonoxenue MertamioB B llepmomnueckoil cucTeMe XHUMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHS IIEKTPOHHBIX 000JI0YEK aTOMOB MeTajuioB. O01ue Gpuznueckue
cBoiicTBa MeTayuIOB. [IpuMeHeHre MeTaioB B ObITY U TexHUKE. CIUIaBbl METAJIOB.

DNEKTPOXUMUYECKUM PANl HAMpsHKEHUH MeTaioB. OOImue crnocoObl MOMy4YeHUs
METaJUIOB: THUJIPOMETALUIYPTHUsl, MUPOMETAIUTYprusi, 3yekTpoMmeraiyprud. I[lonsrue o
Koppo3uu MeTaioB. CriocoObl 3alIUThI OT KOPPO3UHU.

O6mas  xapakrepuctuka MeTtawioB IA-rpynmel  [lepuonuyeckoit  cuctembl
XUMHUYECKUX 3JieMeHTOB. HaTpuii u kanumil: mosnydyeHue, QuU3MYecKue U XUMHUYECKHE
CBOICTBA, IPUMEHEHHUE IPOCTHIX BELUIECTB U UX COEITUHEHUH.

O6mas xapakrepuctuka wmetauioB |lIA-rpynner  Ilepuognyeckoil  cucTemsl
XUMHYECKHUX DJIEMEHTOB. MarHuii U KanblUii: TojlydeHue, GU3NYECKue U XUMUYECKUE
CBOIICTBa, NMPUMEHEHHE MPOCTHIX BEUIECTB M WX coeauHeHui. JKECTKOCTh BOABI U
crocoObI €€ ycTpaHeHusl.

AMIOMUHUN: TIONy4eHHe, (PU3MYecKue M XHWMUYECKHE CBOMCTBA, NpPUMEHEHUE
NPOCTOTO BEILIECTBA M €r0 COeaTUHEHHNA. AM(DOTEpHBbIE CBOMCTBA OKCHJA U THAPOKCHIA
AITIOMUHUS, THIPOKCOKOMITJIEKCHI ATFOMUHHS.

OOmasgs  xapakTepucTuka  MeTauioB  mobouHblx  noxarpynn  (b-rpymm)
[leproanueckor CUCTEMBI XUMHYECKHUX AJIEMEHTOB.

dusnyeckue M XUMHUYECKHE CBOWCTBA XpoMa M €ro coeauHeHuil. OKCHIbI U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomatsl, HX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u mpuMeHeHne xpoma.

OuU3NYECKUE U XMMHYECKHE CBOMCTBA MAapraHia M €ro CoeauHeHui. Baxxnenmue
coenunenust mapranua(ll), mapranna(lV), mapranna(VI) u mapraana(VII). [Tepmanranar
KaJusl, €ro OKMCIUTEIbHbIE CBOMCTBA.



du3nyeckue M XMMHYSCKHE CBOMCTBA JKejie3a M ero coeauHeHuil. OKCHIBI,
ruapokcuabl U conu xene3a(ll) u sxeneza(lll). ITonydenune u nmpuMeHeHne kene3a U ero
CILIABOB.

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

[{uHK: momyuyeHue, puU3nUeckue U XUMHUUYECKHe cBoWcTBa. AM(MOTEpHBIE CBOHCTBA
OKCHJIa ¥ THJIPOKCHUJIA LIMHKA, TUJIPOKCOKOMILIEKCH IUHKA. [IprMeHeHne UHKa U €To
COEJIMHEHUHN.

DKCIEpUMEHTANIbHBIE METO/bl M3yUYEHHUS BEIIECTB M MX IMPEBpAICHUN: U3yUCHHE
00pa3IoB HEMETaIoB, TopeHue cepbl, ¢ocdopa, Keiaeza, MarHus B KHUCIOPOJIE,
U3y4eHUEe KOJUICKIMU «MeTalibl M  CIUIaBb», B3aUMOJCHCTBHE IIEJIOYHBIX U
IEJI0OYHO3EMEJIbHBIX METAUIOB C BOAOW (BO3MOKHO HCMOJIb30BAHUE BHICOMATEPHAIIOB),
B3aWMOJICHICTBHE IMHKA W JKe€Jie3a C PACTBOPAMHU KHUCJIOT M WIEJIOYEH, KaueCTBECHHBIC
peakiMd Ha HEOPraHWYECKUE AaHUOHBI, KAaTHOH BOJOPOJa M KAaTHOHBl METaJUIOB,
B3aUMOJICVICTBHE TUJIPOKCUIOB ATIOMUHUA U LMHKA C PACTBOPAMH KHCIOT M IIEJIOYEH,
pelIeHne SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «l anorens», «Cepa u €€ CoeAUHECHUS Y,
«A30T 1 Qochop W UX coeauHEHHs», «MeTamibl TIAaBHBIX MOATPYMI», «MeTamibl
MOOOYHBIX MOATPYIIID».

X¥UMHS U KN3Hb.

Ponp xumum B obecrieueHUM YCTOMYMBOTO pa3BUTHsS ueroBeuecTBa. [lonsrue o
HAay4YHBIX METOJaX TO3HAHMS W METOJOJIOTHM HAay4dHOTO uccieaoBaHusa. HayuHbie
MPUHITMITBI  OPTaHU3aIMM  XHMHYECKOTO IPOU3BOJACTBA. [IpOMBINIUICHHBIE CITOCOOBI
MOJIYYEHUsI BaXXKHEHITUX BEHIECTB (HA MpUMEpPe TMPOU3BOJACTBA aMMHaKa, CEPHOU
KHCIIOTBI, MeTaHoia). [IpoMBINICHHBIE CIOCOOBI IMOJYYCHHS METAJIOB M CIUIaBOB.
XUMHYECKOE 3arpsi3HEHUWE OKPYXKAIOLIEW Cpelbl W €ro mociencTBus. Poiap XuMuu B
00eCTICUCHIH YHEPTreTHUECKOW 0€30IMacHOCTH.

Xumus 1 300poBbe uenoBeka. JlekapcTtBeHHblie cpeactpa. [IpaBuna nucnonab30BaHus
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMUK B pa3BUTUU MEIUITUHBI.

XuMMS TUIIH. OCHOBHBIC KOMIIOHCHTHI, IHMIICBBIC J00aBKH. Poiabp XuUMHH B
00eCIICYCHHH TTHIIEBOI O€30IIaCHOCTH.

Kocmetnueckne wu mapdromepHsie cpeactBa. beiToBas xumus. [IpaBuma
0€301MacHOT0 UCTIOJIL30BAHMSI PENAPATOB OBITOBOM XMMHUU B TMTOBCEAHEBHOM KU3HH.

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

XuMUS B CETBCKOM X03siicTBe. OpraHndecKre 1 MUHEPaIbHbBIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepamHuKa.
Marepuainsl 1151 3aeKTpoHUKH. HaHoTexHOMOTHM.

PacuétHbie 3amaum.

Pacuérel: Maccel BemiecTBa WM 00BEMA Tra3oB IO HU3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIUU BEMIECTB, MACCHI
(o0B€Ma, KoNMHMUECTBa BEIIECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO M3 BEIIECTB HMMEET
npuMecu, macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEAKIUHU, €CIU OJIHO W3
BEIIECTB JAHO B BHJE PacTBOpa C OIPEACIEHHOW MAaCCOBOW JI0JIEM pPAaCTBOPEHHOTO



BELIECTBA, MACCOBOM JOJM M MOJIIPHOM KOHILICHTpAlMu BELIECTBAa B PacTBOpPE, HOIU
BBIXOZA IPOIYKTA PEAKLIUU OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanu3anus MexnpeIMeTHbIX CBSi3el NMPU HM3YYEHHU OOIEeH M HEeopraHUYecKoil
xumuM B 11 Kiacce OCyIIECTBIISIETCSI YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX NOHATHUH, TaK W MOHATUH, NPUHATBIX B OTIENBHBIX NPEIMETAX €CTECTBEHHO-
HAy4YHOTO IHKJIA.

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

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

buonorus: knerka, opraHusm, sKOocucTeMa, Ouocdepa, mMeTaboM3M, MaKpo- U
MHUKPOJIEMEHTBI, O€JIKH, JKUPBI, YIJIEBOJbI, HYKIEHHOBBIE KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJBI, TOJE3HbIE MCKONAEMble, TOIUIUBO,
PECYPCBHI.

TexHonorus: XMMHUUYECKass IPOMBINIUIEHHOCTb, METAJUIYpPIUs, CTPOUTEIIbHBIE
MaTepualbl, CEIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, NHINEBAasi MPOMBIIIIEHHOCTb,
(dapMarieBTHUECKass MPOMBIIUIEHHOCTh, MPOM3BOJICTBO KOCMETHUYECKUX IPENaparTos,
IPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~MAaTE€pUAJOB, JJEKTPOHHAs MPOMBINIIEHHOCTb,
HAaHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBHMM C CHCTEMHO-JIEATEIIBHOCTHBIM TMOAXOAOM B  CTPYKTYpeE
JMYHOCTHBIX PE3YNbTaTOB OCBOCHHUS NpeaMeTa «XHMHUS» Ha YpOBHE CpPEAHEro OOIIero
0o0pa3oBaHusl BBIJECIEHBl CIEAYIOIIUE COCTABISIOLIME: OCO3HAHUE O00Yy4YaroUMMUCS
POCCUMCKOW  TIpakJIaHCKOM  HMAEHTUYHOCTH;  TOTOBHOCTh K  CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMOOIPEAENICHNI0; HaJU4Yhe MOTHBAlMM K OOYYEHMIO;
TOTOBHOCTh U CIIOCOOHOCTH 00YYaloUInXcs PYKOBOJCTBOBAThHCS MPUHATHIMU B OOIIECTBE
OpaBWIaMM M HOPMaMM T[OBEJEHUS; HAJIWYUE MPABOCO3HAHMS, 3KOJIOTHMYECKON
KYJbTYpPBI; CIOCOOHOCTh CTAaBUTH LIEJN U CTPOUTD KU3HEHHBIE TIIAHBI.

JlugHOCTHBIE ~ PE3yNbTaThl  OCBOCHHUS  NIpeAMeTa  «XUMHS»  OTPAKAIOT
c(OpMHUPOBAaHHOCTh  OTbBITA  IMO3HABATENILHOM M  TMPAKTUYECKOW  JCSITEIbHOCTH
00y4armuxcs B IpoLecce peau3anuu 00pa3oBaTeIbHON e TEeIbHOCTH.

JluyHOCTHBIE ~ PE3yNbTaTbl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPAKAIOT
c(OpMHUPOBAaHHOCTh  OMbITA  IIO3HABATENIbBHOM M  MPAKTUYECKOW  JESTENIbHOCTH
o0ydJarIuxcsi B MPOIecce pean3aiuy 00pa3oBaTeIbHON ASSITEIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

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

MPEACTABJICHUS O COIIMATBHBIX HOpMaX U MPaBHIaX MEKINYHOCTHBIX OTHOIIICHHUH B
KOJUIEKTHUBE;

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

CIIOCOOHOCTH TMOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI
JIPYTUX IPU aHATU3€ Pa3IUYHbIX BUIOB yUeOHOM e TeNbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHMSA:

IIEHHOCTHOTO  OTHOIIEHHMS K HCTOPUYECKOMY U  HAYYHOMY  HAaclleJulo
OTE€YECTBEHHOM XHMUM;

yBaXEHHs] K TPOILEcCy TBOpYECTBA B O00JIACTU TEOPUU M  MPAKTHUECKOIrO
MPWIOKEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JAaHHBIE HAYKU €CTh PE3yJbTaT AJIUTEIbHBIX
HaOIIOIEHUH, KPOTTOTIMBBIX SKCIIEPUMEHTAbHBIX TTOMCKOB, MIOCTOSSHHOTO TPyAa YUEHBIX
U IIPaKTUKOB;

MHTEpEeCa M MO3HABATEJIbHBIX MOTHBOB B IOJIYYEHUH M TOCIEAYIOLIEM aHaju3e
UH(}OpPMALIUU O TIEPEIOBBIX JOCTHXKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBEICHUS;



CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBS3aHHBIE C XMMUYECKUMHU SBIICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U
[EHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEICHHUE U MOCTYIIKH CBOUX TOBAPHUILEH C MO3HUIINI
HPaBCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUSI MOCIECTBUM MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPhI 310POBbS:

NOHMMAaHMSI LIEHHOCTEH 3/10pOBOTO M Oe3omacHOro o0pasa >kKM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOIICHHUSI K COOCTBEHHOMY (HU3UYECKOMY U TCHUXHUYECKOMY
3JI0POBBIO;

coOmtofeHusi mpaBuil  0€30MacHOro OOpalleHusT C BeleCTBaMU B OBITY,
ITOBCETHEBHOW KU3HH, B TPYJAOBOH AESITEIBHOCTH;

MOHUMAaHMSI [IEHHOCTH TMPAaBUJ MHIMBUYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOT0
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOCH;

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

5) TPyA0BOro BOCIIUTAHUA:

KOMMYHUKATUBHOU KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEIOBATEIIbCKOMN IEATEIbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACSITEIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEHICHUU MPAKTHYECKUX 3a7ad COIUATBHOMI
HaIIPaBJIEHHOCTH (B paMKaX CBOErO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3yUEHUIO MPOdECcCHil pa3muyHOTO poja, B TOM YHUCIIE
Ha OCHOBE IPUMEHEHHUSI PEIMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYIY, JIOISIM TpyJa U pe3ysibTaTaM TPYAOBOU EeITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYATHHOU TPaeKTOpPHH 0Opa30BaHUS,
Oynymeil mpodeccur W peamu3aliid COOCTBEHHBIX KU3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB U MOTpeOHOCTEH
o0IIecTBa;

6) 3K0J10rM4YeCcKOro BOCIUTAHUSA:

AKOJIOTUYECKH I1eJ1eCO00pa3HOr0 OTHONIIEHUS K TMPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOAJTBHOTO  XapakTepa DJKOJOTHYECKUX MPOOJeM, BIUSHHS
HKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHON CPEIbl;

OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTIDKCHUN XUMHUU JJIS PEIICHHS
BOITPOCOB PAlIMOHAIIBHOTO MPUPOIONIOIH30BAHUS;

AKTUBHOIO HENPUATHS JIECUCTBUN, NPUHOCAIIMX BPEH OKPYXAIOWIEH MNPUPOIHOU
cpene, yMEHHUS TPOTHO3UPOBATH HEONArOMPHUSTHBIE HSKOJOTHYECKHUE TOCIEICTBH
MPEAIPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh UX;

HaJU4MUsl Pa3BUTOrO JKOJOTMYECKOIO MBILIIEHUS, SKOJOTUYECKON KYJbTYpHI,
OMbITA JIESITENBHOCTH HKOJIOTUYECKOW HANpPaBICHHOCTH, YMEHHUSI PYKOBOICTBOBATHCS
UMHU B TMO3HABATEJIbHOW, KOMMYHUKATUBHON W COLIMAJILHOM MpaKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MIPOTUBOCTOSATH UEOJIOTUN XeMOohoou;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:



MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU 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 YEJIOBEKa, B MO3HAHWUU MPHUPOIHBIX
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 PEIICHUU TI00ATBbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS
YeJI0BEYEeCTBA — ChIPbEBOM, SHEPTETUYECKOM, MUIIEBON U SKOJOTUYECKON O€30MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECIEUEHUU YCJIOBHM YCIEIIHOTO TPyJa W HSKOJIOTUYECKH
KOM(DOPTHOM KM3HU KaXKIO0T0 YWiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTU: MOHUMAHHS CYIIHOCTH METOJIOB TO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIOJIb30BaTh MOJydaeMble
3HAHUS JJIA aHalu3a U OOBSCHEHHS SIBICHUN OKPYXAIOIIEr0 MHUpPA U MPOUCXOIAIIUX B
HEM U3MEHEHUU, yMEeHHsS JAelaTh OOOCHOBAHHBIC 3aKIIOYEHHUS HAa OCHOBE HAyUYHBIX
(aKTOB M UMEIOIIUXCS TAHHBIX C 1IEJIbI0 TTOJYYEHUS JOCTOBEPHBIX BHIBOIOB;

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

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTU K HETPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAHUIO,
K aKTUBHOMY TOJIyYEHUIO HOBBIX 3HAHUW MO XUMHUU B COOTBETCTBUM C YKU3HEHHBIMU
MOTPEOHOCTSMH;

UHTEpeca K OCOOCHHOCTSM TpyJda B pa3iudHbIX cdepax mnpodeccruoHaIbHON
NeSATeTbHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeranpegmMeTHble  pe3yiabTaTbl OCBOEHUS IIPOrpaMMBbl 10 XMMHUHM Ha YPOBHE
cpenHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIEC JUTS dopmMHupOBaHHS MUPOBO33PECHUS 00yJaronmxcs
MEXIUCUUITMHAPHBIE  (MEXMpEIMETHbIe) OOIleHayuyHble TMOHATHS, OTpa’Karolue
[IEJIOCTHOCTh HAYYHON KapTHUHBI MHpa U CeUU(UKY METOIOB MMO3HAHUS, UCTIOIb3yEeMbIX
B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEpIHs, SBJICHUE, MPOIECC, CUCTEMA,
Hay4YHBIN (DaKT, IPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIECIOBAHNUE,
Ha0JI0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT U IpYyTHUE);

YHUBEPCAJIbHbIE y4YeOHbIE JEHCTBUS (IIO3HABATENIbHBIE, KOMMYHHUKATHUBHBIE,
peryJsiTUBHBIE), obecreunBaroniye (opMHUpOBaHHE (PYHKLIHMOHAIBLHOW TI'PaMOTHOCTH H
COLIMAJIBHOM KOMIIETEHIIMH 00yYarounuxcs;

CHOCOOHOCTh 00YYArOIIMXCSl MCIOJIb30BATh OCBOEHHBIE MEXKIUCLUILIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS B NTO3HABATEIbLHOU U
COLIMAJIBHOM NMPAKTHKE.



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

Ilo3HaBaTebHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eficTBUS

1) 6a3oBbIe JOTHYECKHE AeHCTBHSI:

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 OCBOCHHWH 3HAHUN MPUEMBI JJOTUYECKOTO MBIIUICHUS: BBIIEIATh
XapaKTepHble TMPU3HAKU TOHATUA W YCTAHABIMBATh HX B3aMMOCBA3b, MCIIOIbH30BATh
COOTBETCTBYIOIINE MOHATUSA 111 OOBSICHEHUS OT/IENbHBIX (DaKTOB U SBJICHUI;

BbIOMpATh OCHOBAHUS M KPUTEPUHU AJIA KiIacCU(PHUKAIMU BEIIECTB U XMUMHUYECKHX
peaKLNi;

YCTaHABJIUBATH IPUYMHHO-CJIEICTBEHHBIE CBSA3H MEKY U3yYaeMbIMU SIBICHUSIMH;

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

OPUMEHATh B TMPOLIECCE IO3HAHUS HCIOJIb3yeMble B XHMHHU CHMBOJUYECKUE
(3HaKOBbIE) MOJIENH, TPEe0OPa30BLIBATh MOJIEIbHBIEC PEICTABICHHUS — XMMHUECKHUI 3HAK
(cuMBOJI) 37eMeHTa, XUMHUYecKas (opMylia, YpaBHEHHE XHMHUYECKON peakuuud — MpU
pelieHn Y4eOHBIX IO3HABATENIbHBIX M TMPAKTUYECKUX 3aJay, NMPUMEHSATh Ha3BaHHbIE
MOJIETIbHBIE TIPEJCTABICHUS U1 BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3Y4aeMbIX
BEILIECTB M XUMUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKHE eCTBUS:

BJIa/IETh OCHOBAaMH METOJI0OB HAYYHOT'O IMO3HAHUS BEIIECTB U XMMHUECKHUX PeaKLnii;

bopMynIHpoBaTh LENU M 3aJaud HUCCIEIOBaHMS, HCIONb30BATh IOCTABICHHBIE U
CaMOCTOSITEIBHO CPOPMYIMPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHHS U
OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bl MO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUN;

BJIa/I€Th HABBIKAMHM CAMOCTOSTEIBHOTO MJIAHUPOBAHUS U MIPOBEJICHUS YUEHUUECKHUX
HKCIIEPUMEHTOB, COBEPILEHCTBOBATh yMEHHS HaOJIOJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyTUpoOBaTh OOOOIICHUS U
BBIBOJIBI OTHOCHTENIbHO JIOCTOBEPHOCTH pE3yJbTaTOB HCCIEAOBAHMS, COCTaBISATh
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

NpUOOPETaTh OMBIT YYEHUYECKON UCCIIeIOBATEIbCKOW 1 IPOEKTHOM JIeATEIbHOCTH,
IPOSBIIATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PELICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOA0B ITI03HAHMS.

3) pabora ¢ uH(popManmei:

OpPUEHTHUPOBATHCSA B PA3IMUYHBIX MCTOYHMKAX HH(OpManuu (HaydyHO-IOMYJsIpHas
JUTEpaTypa XMMHUYECKOTO COJAEpXkaHMs, CIpaBOYHbIE MocoOus, pecypcel WHTepHeTa),



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  HWCMOJB30BAaHHUA  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 KauyeCTBE CPEACTBAa IpH paboTe ¢ XMMHUYECKOU
uHpopMalMen: TPUMEHATh MEXIIpeIMeTHbIE (PU3NYEeCKre U MaTeMATUYEeCKHE) 3HAKU U
CUMBOJIBI, OpMYIIbI, a0OpEBUATYPHI, HOMEHKIIATYPY;

HCITOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTH.

KOMMYHI/IKaTI/IBHbIe YHuUBEpPCAJIbHBIC y‘leﬁHble }IeﬁCTBHH:

3aJ1aBaThb BOIIPOCHI I10 CYIICCTBY O6CY)KIIaeM0171 TCMBI B X0J€ JuUajaora /nnu
JAUCKYCCHUH, BBICKA3bIBATh UJICH, (I)OpMy.]'II/II)OBaTI) CBOM NIPEATTOKCHUA OTHOCUTCIBHO
BBIINIOJIHCHH A HpCI[JIO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIMEed pe3y/JbTaTOB IMO3HABATCIIBHON  JEATEIBLHOCTH,
MOJIYUYEHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIIOJHECHUHU
XUMHYECKOTO JKCIEPUMEHTA, MPAKTHUYECKOH pabOThl MO KCCACIOBAaHHIO CBOWCTB
H3yYaeMbIX BEIIECTB, pealin3allii yd4eOHOro MpoekTa, ¥ (OPMYIHPOBATH BBIBOIBI I1O
pe3ynabTaTaM MPOBEAEHHBIX MCCACIOBAHMA IMyTEM COIIACOBAHHUS TO3MIMH B XOJC
00CYXIeHUS 1 0OMEHA MHCHHSIMHU.

PerynsiTuBHBIC yHUBepcaJbHbIe YyUeOHbIE 1eiiCTBUSA:

CaMOCTOSITETIbHO ~ IUIAHMPOBATh M OCYIIECTBISATH CBOIO  ITO3HABATEIBHYIO
NeSTeNbHOCTh, oOmpenenss e€ wead W 33Jayd, KOHTPOJMPOBAaTh W TIO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpeIIaraeMblii alTOPUTM JICHCTBUHN NP BBHITIOTHECHUN
y4eOHBIX W HCCIEIOBATENIbCKUX 3a/1ad, BbIOMpaTh Hambosee 3(PPEKTUBHBIA COCO0 MX
peleHns ¢ y9€TOM TMOIy4eHHs HOBBIX 3HAHHUH O BEIIECTBaX M XMMUYECKUX PEAKIINAX;

OCYIIECTBJIATL CAMOKOHTPOJIb  JACSATEIBHOCTH Ha OCHOBE CaMoOaHalIu3a W
CaMOOLIEHKH.
NPEAMETHBIE PE3YJIBTATHI



[IpenmeTHble pe3ynbTaThl OCBOEHMS MPOTPaMMbl MO XMUMHMHM Ha YIiayOlE€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 JEATEIBHOCTU 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 IPEAMETHBIE PE3YJIBTATHI IPEACTABICHBI 110 F01aM U3Y4CHHUS.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XuMHUsD) OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYCHUH OPTaHUYECKON XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ poJid B OO0ECIEeUeHUH YCTOWYHBOTO Pa3BUTHUS
YEeJIOBEYECTBA B PEIICHHH TMPOOJEM SKOJOTHUECKOW, IHEPreTUUeCKOM M MHUIIEBON
0€30MacHOCTH, B PAa3BUTUU MEAUIMHBI, CO3aHUM HOBBIX MAaTEPUAIOB, HOBBIX
UCTOYHUKOB SHEPrHMM, B OOECIEUEHUH pPAaIMOHAJIBHOTO MPHUPOAOINOJIb30BAHUS, B
dbopMHUPOBaHIM MUPOBO33PEHHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a TaKkKe IKOJIOTHYECKH
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOJIHOM CPEJIE;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpask BKIOYAET: OCHOBOIOJIATAIOIINE
HOHSTHS — XUMHYCCKHI 3JIEMEHT, aTOM, SIIPO U DIIEKTPOHHAs 00oj0uka aToma, S-, p-, d-
aTOMHbIE OpOUTaIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHMS aToMa, TMOpHAM3AIUS
aTOMHBIX OpOuWTaNei, OH, MOJIEKYJIa, BaICHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTh, CTEIICHb
OKHCJICHUSI, XMMHUYECKas CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, yriepoaHbIi
CKeneT, (PyHKIMOHAJbHAsl TPyMNa, paguKkai, CTPYKTypHbie (Gopmynsl (pa3BEPHYTEHIE,
COKpaléHHbIE,  CKEJIeTHbIE), HW30MEpUs  CTPYKTypHas U  TPOCTPAHCTBEHHAas
(reoMeTpuyeckasi, ONTHYECKas), M30MEPbl, TOMOJOTMYECKUN psJ, TOMOJIOTH,
YTJIEBOJOPO/bI, KHCIOPOJI- M a30TCOAEPIKAIINE OPTraHUYECKHE COEIUHEHUs, MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS, TEOPHUH, 3aKOHBI
(mepuoauyeckuii 3akoH JI. 1. MenneneeBa, Teopusi CTPOCHHUSI OPraHNYECKUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXpaHEHHUSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS
DHEPTUM TIPU XUMUUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3BIK XMMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE IIOHUMAaHUS NPUYUHHOCTU U
CUCTEMHOCTH XHMHUYECKUX SBJICHUM; MPEICTABICHUS O MEXAaHU3MaX XUMHUYECKHX
peaKuuii, TEPMOAUHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSAX HMX IMPOTEKAHUS, O
B3aMMHOM BJUSHMM aTOMOB W TPYIIl aTOMOB B MOJICKyJNax (MHAYKTUBHBIA U
Me3oMepHblid 3 dexThi, opuentantsl | u Il poma); dakronormueckue cBeneHUS O
CBOICTBaxX, COCTaBe, IIOJYYEHUH M 0O€30MacHOM MCIHOJB30BAHUM  Ba)KHEHIIMX
OpPraHWYECKNX BEIIECTB B OBITY W MPAKTUYSCKOW AESITEIHHOCTH YeJIOBEKa, OOIINX
HAyYHBIX MOPHUHIMIAX XHUMHYECKOrO0 TMPOU3BOJACTBA (HAa TMpUMepe MPOU3BOJICTBA
METaHoJIa, IepepadoTKu HehTH);

c(OpMHUPOBAaHHOCTh YMEHHUI: BBISBISTH XapaKTepHble NPU3HAKUA TOHSATHUH,
YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIHUE TMOHATUA MpPH
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COECIUHEHUII;



c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BATh XHWMHMUYECKYI0 CHUMBOJUKY [UIsl COCTABJICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (OPMYNI OPTaHHUUYECKUX
BEILIECTB;

COCTaBJISITh ypaBHEHUS XUMHUYECKUX PEaKIUM U PACKPhIBaTh HUX CYIIHOCTb:
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLHUM MMOCPEACTBOM COCTABIICHHS 3JEKTPOHHOTO
OajlaHca 3THX peaKIMi, peakluii MOHHOTO OOMEHa MYTEM COCTaBJICHUS WX TOJIHBIX U
COKpalIEHHBIX HOHHBIX YPaBHEHMII;

W3TOTaBIMBATH MOJICIU MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIITIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHMI: YCTaHABIMBATh MPUHAIICKHOCTh H3YUCHHBIX
OpraHMYECKHX BEHIECTB [0 UX COCTaBY W CTPOCHHIO K OMpeNeIEHHOMY KiacCy/Tpymie
COCIMHEHWH, MaBaTh MM Ha3BaHWs 1o cucTemarmueckoid HomeHkimatype (IUPAC) u
MPUBOAUTh TPUBUAIBHBIE HA3BaHUS ISl OTHEIBHBIX MPEICTABUTEIEH OpraHUYECKHX
BELIECTB (3TUJIEH, alleTUJIEH, TOJIYOJI, TIIMIEPHUH, STHICHIIUKOIIb, (PeHOI, (POPMATIbIETH]L,
aneTanbAeTHl, alleTOH, MYypaBbHMHAs KHCJIOTA, YKCYCHas KHCJIOTa, CTeapUHOBas,
OJICMHOBAsl, MAJIbMUTUHOBAS KHUCJIOTHI, TJUIUH, aJaHWH, MajdbTo3a, (PYKTO3a, aHWIWH,
JTUBUHWJI, U30TIPEH, XJIOPOTIPEH, CTUPOII U APYTHE);

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIEIATh BUJ XUMHUUECKON CBS3U B OPTaHHMYECKUX
COEIMHEHUSX (KOBaJECHTHAsA U UOHHAA CBSI3b, G- U M-CBS3b, BOJOPOAHAs CBSI3b);

chOpMUPOBAHHOCTL  YMEHHUSI TIPUMEHSATH TMOJOXKEHHS TEOPUU  CTPOCHUS
oprannuecknx BemectB A. M. BbytnepoBa nansi OObSCHEHHMS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepPU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, AJKaJUEHOB, AJIKWHOB, apOMATHYECKUX
YTJIEBOJIOPOJIOB, CHUPTOB, ajbJCTHIOB, KETOHOB, KapOOHOBBIX KHCIJOT, MPOCTHIX U
CIIOXHBIX J(PHUPOB, XUPOB, HUTPOCOCTUHEHUH W AaMHHOB, AMUHOKHUCIOT, OEIKOB,
YIJIeBOJIOB (MOHO-, JTU- WU TIOJHUCAXapHUIOB), HWJUIFOCTPUPOBATH TE€HETUYECKYIO CBS3b
MEXJy HUIMHU YPaBHEHUSIMH COOTBETCTBYIOIINX XUMUUECKUX PEAKIUI C UCIIOIb30BAHUEM
CTPYKTYPHBIX (GOpMYT;

c(hOpMHUPOBAHHOCTh YMEHUS MOATBEPKAATh HA KOHKPETHBIX MPUMEPAX XapakTep
3aBUCUMOCTU PEAKIIMOHHOM CMOCOOHOCTH OPTraHWYECKHX COEAWHEHHM OT KPaTHOCTU U
THIIa KOBAJIEHTHOM CBSI3M (G- U TM-CBSI3U), B3aUMHOIO BIUSIHUSI aTOMOB U TPYII aTOMOB B
MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepu30BaTh HMCTOUYHHUKU YTIIEBOIAOPOJTHOTO
CoIpbs (HE(QTh, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKU U MPAKTHUYECKOE
NpUMEHEHHE MPOIYKTOB EpPepabOTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAOJIIOJICHUH, U3MEPEHUH, MOJECIUPOBAHUM, SKCIIEPUMEHTE (pEalbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS;

c(OpMHUPOBAHHOCTh YMEHHS TMPUMEHSATH OCHOBHBIE OIEpali MBICIUTEIbHON
NEeSTeNTbHOCTH — AaHalW3 © CHHTE3, CpaBHEHHE, O0000IIeHne, CHCTEeMaTH3alHIo,



BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBS3€H — 11 M3YYEHHs] CBOMCTB BEUIECTB U
XUMHUYECKHUX PEaKIuii;

c(OpMHUPOBAHHOCTh YMEHMI: BBISBISATH B3aUMOCBSI3b XMMHMUYECKMX 3HAHUU C
MOHATHSMHU U TPEACTABICHUSAMH IPYTHX €CTECTBEHHO-HAYYHBIX NMPEAMETOB JyIsl Ooliee
OCO3HAHHOTO TOHHMMAaHHs CYIIHOCTH MaTEpHAIBHOTO €IWHCTBA MHpA, HCIOJIb30BaTh
CUCTEMHbIC 3HAHUS MO OPraHMYECKOW XWUMHUU HJisi OOBSICHEHHS U MPOTHO3HPOBAHUS
SBJICHUI, UIMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOBOJAUTH PACUETHl MO XUMUYECKUM (popmynaM u
YPaBHEHMSIM XUMHUYECKUX PEAKLIUN C UCIOJb30BAHMEM (PM3MUECKUX BEIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapAKTEPU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOM
CTOpPOHBI: Pacu€Tbl MO HAXOXKJICHUIO XUMHUYECKON (OpMYIJbl BEIIECTBA MO M3BECTHHIM
MAacCOBBIM  JIOJIIM ~XUMHUYECKUX JJIEMEHTOB, MPOJIYKTaM CrOpaHHs, IJIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3MPOBATH, AHAIU3UPOBATH M OIEHUBATH C
MO3UIUN HKOJIOTUYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOM M NMPOM3BOACTBEHHON
NESITENIbHOCTH ~ YEJIOBEKa, CBSI3aHHOM C  MepepalOTKOM  BEIIECTB, HCIOJIb30BaTh
NOJIYYEHHBbIE 3HAHMS JUIsl MPUHATHS TPAMOTHBIX pELIEHUH MpoOJeM B CHUTYyalHMsX,
CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHMI: CaMOCTOSATEIbHO IUIAHUPOBaTh U  IPOBOJUTH
XUMHYECKHM IKCIEPUMEHT (MOJIYyYEHUE U HU3YyUEHUE CBOMCTB OPraHWYECKUX BEIIECTB,
KayeCTBEHHBIE PEaKIUM YIJIE€BOJAOPOJIOB PA3IMUHBIX KJIACCOB M KUCIOPOJCOAEpKAIINX
OpraHMYECKHX BEIECTB, PELICHHE S3KCIEPUMEHTAJIBHBIX 3aJad II0 pPACIO3HABAHMIO
OpraHWYEeCKHX BEIIECTB) C COOJMIOJCHHEM TMpaBUJl 0OE€30MacHOro oOOpamieHus ¢
BEIIECTBAMU U JabOpaTOpHBIM 00O0pynOBaHUEM, (HOPMYIHPOBATH 1IE€Th WCCIIECIOBAHUSA,
NPEJCTaBIATh B Pa3IMYHOM (opMe pe3ynbTaTbhl HSKCIEPUMEHTa, aHAJIU3UPOBATH U
OLICHMBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTb YMEHUI:

coOnroaTh MpaBWiIa HKOJIOTHYECKH I€J1eCO00pa3HOro TIMOBENEeHUs B OBITY U
TPYJIOBOW JEATENBHOCTH B II€JIAX COXPAHEHHMsS] CBOETO 3/I0pPOBbs, OKpY’Karolen
IIPUPOJHOMN CPENbl U JOCTHKEHUS €€ YCTOMYUBOIO Pa3BUTHS,

OCO3HaBaThb OMNACHOCTb TOKCHYECKOTO JIEMCTBHSI Ha IKUBbIE OPraHU3MBbI
OnpeAeIEHHBIX OPraHMYECKUX BEIIECTB, NOHMMAs cMbIci nmoka3arens [1/IK;

AQHAIM3UPOBATh  1I€JIECOO0PA3HOCTh TMPUMEHEHUS OPraHuYecKUX BEUIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOUICHUS PUCK-TIONH3a;

cOPMUPOBAHHOCTh ~ YMEHHI:  OCYHIECTBIATh  IIEJICHANPABICHHBIM  MOMCK
XUMHUYECKOW HMH(QOpMAlMM B pa3IMYHBIX HCTOYHMKAaX (HaydyHas M Yy4eOHO-HaydyHas
JaUTepaTypa, cpeicTBa MaccoBoil HMH(opmanuu, WHTEpHET W JApyrue), KpUTUYECKU
aHAJIM3UPOBATh XMMHYECKYI0 HMH(OpMaIuio, nepepadaThiBaTh €€ W HUCIOJIb30BaTh B
COOTBETCTBUHU C TIOCTABJIEHHON y4eOHOH 3a1aueil.

11 KIJACC

[IpenMeTHble pe3ynbTaThl OCBOEHUs Kypca «OOlas M HEOpraHudeckas XUMHs»
OTpaXKaroT:



c(OpMHUPOBAHHOCTh  MPEACTABJICHUN: O MaTEepHAIbHOM  E€IUHCTBE  MHpA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECTE U 3HAUCHUU XUMHUHU B
CUCTEME ECTECTBEHHBIX HAayK M €€ poju B 0OECHEeYEeHHH YCTOMYMBOIO Ppa3BUTHS, B
pelieHn TpoOJieM HKOJIOTMUYECKOM, SHEpPreTUYeCKON W NHIleBol Oe30MacHOCTH, B
Pa3BUTHH MEJUILIMHBI, CO3JAHUH HOBBIX MaTEPUAJIOB, HOBBIX MCTOYHHUKOB JHEPIUHU, B
o0ecreyeHnH palroHaIbHOTO MPUPOIONONb30BaHUsA, B POPMUPOBAHUN MHUPOBO33PEHUS
U 0o0Iel KyJIbTypbl YEJIOBEKa, a TAaKK€ SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPEJIE;

BJIQJICHUE CUCTEMOW XMMHWUYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIATAOIIINE
MOHSTHS — XUMUYECKUN AJIIEMEHT, aToM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsT 000JI0UKa
aToma, S-, p-, 0-aToMHBIE OpOWTaNM, OCHOBHOC M BO30YXIEHHOEC COCTOSIHHS aToMa,
ruOpuan3aIus ATOMHBIX opOuTanei, WOH, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIECHMS, XHMHUYECKass CBsI3b (KOBaJICHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpUCTAJUIMYECKas peumETKka, XUMHUUYEcKas
peakuus, pacTBOp, IIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AIEKTPOJUTHYECKAs JUCCOLUALNS,
CTENEHb JIMUCCOLMALINM, BOJOPOJHBIA IIOKA3aTelb, OKUCIUTENb, BOCCTAHOBUTEIND,
TEr10BOM 3((HEKT XUMHUUYECKON PEaKIUU, CKOPOCTh XUMHUECKON peakluu, XUMMHUECKOe
paBHOBECHE; TEOPUHM U 3aKOHbl (TEOpUsA  AJIEKTPOJUTUYECKOM  JTUCCOLMALIUU,
nepuoanueckuid 3akoH J[.M. MeHneneeBa, 3aKOH COXpPAaHEHUS MAaCChl BEIIECTB, 3aKOH
COXPAHEHHUsI U MPEBPAILICHUS DHEPIUU NPU XUMHUYECKUX PEAKLHUIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, MUPOBO33PECHUECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHMMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XHMHWYECKUX SIBJICHUI; COBPEMEHHBIC TIPEJICTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJSIPHOM H HAJMOJIEKYJISIPHOM YpPOBHSX;
NPEACTABICHUS O MEXaHM3Max XHMMHUYECKHX PEaKUWd, TEPMOAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHHsS, O XUMHYECKOM PABHOBECHHU,
pacTBOpax M JTUCHEPCHBIX CUCTEMaX; (PaKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTABE,
MOJIyYeHUH U Oe301aCHOM HCIOJB30BAHUM BAXKHEWIIMX HEOPTaHMYECKHX BEIEeCTB B
ObITY W TPAKTUYECKOW JeATeTbHOCTH YeJIOBeKa, OOIIMX Hay4YHBIX MPUHLIUIAX
XUMHYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh, YMEHHI: BBISIBISATh XapaKTEpHbIC NPHU3HAKU TOHSITHH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATUSA IPU
ONMCAaHNN HEOPTaHUYECKUX BEIECTB U UX MIPEBPALICHUI;

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

c(OPMUPOBAHHOCTh YMEHHUS OIPEIENIATh BaJCHTHOCTh W CTENEHb OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSIX, BUJI XUMUYECKOU CBS3M (KOBaJICHTHAs, HOHHAS,
METaJJINYECKas, BOJOPOHAS ), TUIl KPUCTAIINYECKON PEIIETKH KOHKPETHOI'O BELLIECTBA;

c(OpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCHUMOCTb CBOWCTB BEIIECTB OT BHJA
XUMHUYECKOW CBA3M M THUNA KPUCTAUIMYECKON pemeETKH, OOMEHHBIH M JTOHOPHO-
aKUENTOPHBIN MeXaHU3Mbl 00pa30BaHUsI KOBAJEHTHOW CBA3H;



c(OpMHUPOBAHHOCTh YMEHHUM: KilacCU(DUIUPOBATh: HEOPTaHHMUECKHE BEIIECTBA I10
UX COCTaBy, XHMHUYECKHE PEAKIUU [0 pa3WYHbIM NpHU3HAKaM (YHUCIYy U COCTaBy
pearupyrommux BEHIECTB, TeIIoBOMY 3h(deKTy peakuuu, HN3MEHEHUI0 CTeneHen
OKHUCJICHHSI ~ DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO  KaTajiu3aTopa U  Jpyrue);
CaMOCTOSITEILbHO BBIOMpPATh OCHOBAHMS M KPUTEPUU ISl KIaCCU(DHUKAUU H3y4aeMbIX
BEILIECTB U XUMHUECKUX PEAKIUN;

c(hOpMUPOBAaHHOCTh YMEHHSI PACKpbIBaTh CMBICH mepuoauyeckoro 3akona J[. U.
MenzeneeBa U JEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (QYHKLIUU;

c(OpMHUPOBAHHOCTh YMEHHIl: XapakTEepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHUYECKUX DJJIEMEHTOB IEpBOro—4eTBEpTOro mnepuogoB Ilepuoanueckoi
cucreMbl J[.WI. MeHnneneeBa, HCHOJB3ysl TMOHATUS «IHEPrE€TUYECKUE YPOBHUY,
«QHEPTeTHYECKUE TMOAYPOBHU», «S-, P-, d-aTOMHBIE OpOHWTAIN», «OCHOBHOEC U
BO30Y)KIEHHOE DHEPreTHYECKHE COCTOSHUS AaToMa»; OOBACHATh 3aKOHOMEPHOCTHU
VM3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCIMHEHUH MO NMEPUOJaM U rpynnam
[Tepuognueckorn cucrembl [[. WM. MenzaeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB HAa OCHOBE CTPOCHHUSI X 3JIEKTPOHHBIX 000JIOUECK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOICTBA BEUIECTB PA3JIMWYHBIX KIIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN€HETHYECKOU
CBSI3M  MEXIy  HEOPraHMYECKMMH  BEUIECTBAMH C  [OMOIIBID  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI;

c(hopMHUPOBAaHHOCTH YMEHHS  pPaCKpbIBATh CYLIHOCTb: OKHCIIUTENBHO-
BOCCTAHOBUTEIILHBIX PEAKIIMNA MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOrO OajaHca STUX
peakiuii; peakiii HOHHOTO OOMeHa MYTEM COCTaBIICHUS UX TOJIHBIX 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 DHEPreTUYECKUX XapPaKTEPUCTUK, XapaKTep U3MEHEHHS! CKOPOCTH
XUMUYECKOW PEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TaKXKe XapakTep
CMEIIEHN XMMUYECKOIO0 PaBHOBECHUS MOJ BIUSHHUEM BHEIIHUX BO3JAEHCTBUM (TPUHIUI
Jle llatenbe);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh XUMHUYECKUE PEAKIIUU, JICKAIINE B
OCHOBE TMPOMBINIJIEHHOTO TIOJYYeHHUS CEPHOW KHCIOTHI, aMMHaka, oOIue HaydHbIE
MPUHIIAITB XUMHUYECKUX MMPOU3BOJICTB; 11€JIeCO00Pa3HOCTh MPUMEHEHUS HEOPTaHUYe CKUX
BEILIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLIEHHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCThH BIAJCHUS CHCTEMOW 3HAHUN O METOJaX HAyYHOTO TMO3HAHUS
SBIIGHUW TIPUPOABl — HAOMIOAEHUE, W3MEPEHHE, MOJICINPOBAHNE, OSKCIIEPUMEHT
(peanbHBIA U MBICJICHHBIN), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSTh
OTH 3HAHHUS TPH DKCIEPUMEHTAIBHOM HCCIEAOBAHUHM BEHIECTB U IS OOBSICHEHUS
XUMUYECKUX SIBJICHUM, HMMEIOIIMX MECTO B MPHUPOJE, MNPAKTUYECKOW AESATEIbHOCTH
YEJIOBEKA U B MIOBCEIHEBHOM KU3HU;



c(OpMHUPOBAHHOCTh YMEHHUSI BBISBISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHHUUA C
MOHATHSMHU U TPEACTABICHUSAMH IPYTHX €CTECTBEHHO-HAYUHBIX MPEAMETOB JyIsl Ooliee
OCO3HAHHOT'O MOHUMAHUSI MATEPUATBLHOTO €MHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUEThl: C HCIOJIb30BAaHUEM MOHATUN
«MaccoBasi J10J1s1 BEIIECTBA B PACTBOPE» U «MOJISIpHAsE KOHIEHTPAIMs»; MACChl BEIIECTBA
Wi 00bE€Ma rasza Mo M3BECTHOMY KOJMYECTBY BEIECTBA, Macce MU 00BEMY OJHOTO M3
YYaCTBYIOIIMX B pPEaKUUH BEIIECTB; TEIJIOBOrO d(dekra peakuuu; 3HAYCHUS
BOJIOPOJTHOTO TIOKa3aTessl PAacTBOPOB KHUCIOT W MIEJOYeH C HM3BECTHOM CTENEeHbIO
JMCCOIMAaIiN; Macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOAYKTA PEaKIUU, €ClIi OJHO U3
UCXOJHBIX BELIECTB JaHO B BHJAE pacTBOpa C OMNpeAeNEHHOM MaccoBOM joiei
pPacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MTPHUMECH); JOJIU BBIXOJA
MPOJYKTa peakinu; 00bEMHBIX OTHOIIICHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSITEJIbHO IUIAHUPOBaTh H  MPOBOAUTH
XUMHYECKHN JKCIEPUMEHT (MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, MOJTBEPKICHUE
KayeCTBEHHOTO COCTaBa HEOPraHMYECKHX BEIIECTB, OIpPEAEIEHUE CpeAbl PacTBOPOB
BEIIECTB C TMOMOIIBI0 HMHJIWKATOPOB, HM3YyYCHHUE BIUSHUS Pa3TUYHBIX (HAKTOPOB Ha
CKOPOCTh XHMMMUYECKON peakIM, pelIeHUEe HSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMam
«Mertamibe»y u «Hemertamnel») ¢ coOnofeHHeM MpaBuil 0O€30MacHOTO OOpalleHus ¢
BELIECTBAMU U JaOOpaTOpHBIM 000pynOBaHUEM, (HOPMYIUPOBATH LIE€Tb HCCIEIOBAHUSA,
NPEJICTABISATh B Pa3IUyHOM (QopMe pe3ylnbTaThl AIKCIEPUMEHTa, AaHAIU3UPOBATh U
OIICHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHMIA: COOJIOJATh MpaBWiIa TOJIB30BAHMUS XHUMHYECKOU
MOCYJI0M M J1a0OpaTOpHBIM 00OpyJAOBaHUEM, OOpaIeH!s C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMHU TIO BBIMIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OMBITOB, SKOJIOTUYECKU
11eJIECO00Pa3HOT0 MOBEACHUS B OBITY M TPYIOBOM NESATEIBHOCTU B IIENISIX COXPAaHECHHS
CBOETO 3J0POBbs, OKPYKAIOIIEH NPUPOJHOW Cpelbl M JOCTHMKEHUS €€ YCTOWYHMBOTO
pa3BUTHSA, OCO3HABaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHS Ha JKWUBBIE OPTaHU3MBI
OIPEICIIEHHBIX HEOPTAHUYECKHUX BEIIECTB, TOHUMAas cMbIci noka3arens [IJIK;

cOpMUPOBAHHOCTh ~ YMEHUM:  OCYIIECTBIIATH  IEJICHANIPABICHHBIA  TMOUCK
XUMHUYECKOW HMH(POpPMAIMU B Pa3IMYHBIX HCTOYHUKAX (HaydyHas M Yy4eOHO-HaydHas
auTepaTypa, CpelcTBa MaccoBo uH(popmanuu, MHTEpHET U apyrue), KpUTHYECKU
aHAIM3UPOBATh XMUMHYECKYI0 HH(OpMAIUIO, TepepadaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBUU C TIOCTABJICHHOHN y4eOHOM 3aaueil.
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https://mob-edu.ru/

95 l'anorennpon3BoH 4 1 https://ege.sdamgia
' bI€ YIIIEBOIOPOIOB .ru/ https://uchi.ru
resh.edu.ru
Hroro mo pazaeny 35

Paznen 3. Kucsiopoacoaep:xaniue oprannyeckue coeuHeHust

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
KUCIOTEL. CI0XKHBIE
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. BeicokoMoJIeKy IsIpHbIE COCIUHEHUS
https://mob-edu.ru/
BricokoMonexyiisp https://ege.sdamgia
51 6 . .
HBbIE COETUHEHUS .ru/ https://uchi.ru
resh.edu.ru
Hroro o pazneny 6
OBHIEE KOJIMYECTBO
YACOB I1O 110 3
ITPOIT'PAMME
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11 KIIACC

No HanmenoBan | KoandecTBo 4acoB DJIeKTPOHHbIE
" | we pa3smeoB (uudposbie)
n/ Bcer | Konrpoabn IlpakTH4eck
H TeM o0pa3oBaTebHbI
n 0 ble padoThI ue padboTsbl
NMPorpamMmbl e pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue
aToma.
[Tepuoauueck
WU 3aKO0H U https://mob-edu.ru/
[Tepuoauueck https://ege.sdamgia.
1.1 9 ) .
ast CHCTeMa ru/ https://uchi.ru
XHMHUIECKIX resh.edu.ru
31eMeHTOB /I,
n.
Mennenecena
Crtpoenue https://mob-edu.ru/
BEIIIECTBA. https://ege.sdamgia.
1.2 11 1 ) ;
MHuoroobpasu ru/ https://uchi.ru
€ BELIECTB resh.edu.ru
https://mob-edu.ru/
13 XUMHUYECKHE 19 1 3 https://ege.sda_mq ia.
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 HeMmeTamnr 31 1 3 ru/ hitps-//uchi.ru
resh.edu.ru
https://mob-edu.ru/
https://ege.sdamgia.
2.2 MeTtamisl 23 1 2 D q ) g
ru/ https://uchi.ru
resh.edu.ru
Hroro no pazneny 54

Pa3zgen 3. XumMus v :Ku3HbL

Metonasnl
3.1 [IO3HAHUS B

XHUMHHU.

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

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

resh.edu.ru

Hroro mo pazneny 9
OBIIEE

KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne KoaudecTBO yacoB DJIeKTPOHHBIE
Tema ypoka Komr IpakrTu Hara uudposbie
n/ Bcero P- 4.pador u3ydeH | o0paszoBareib
padoThI
n bl HbIe pecypchl
IIpeamer u 3HaueHue

1 OpraHUYeCKON XUMHUH, 1 https://mob-
MpeJiCTaBlIeHHe 0 MHOrooOpa3uu edu.ru/
OpPraHUYECKUX COeIMHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa
yriepoza (OCHOBHOE U

y https://ege.sdam

2 BO30YKIEHHOE COCTOSTHUS). 1 2 ru/
BasneHTHbIe BO3MOXHOCTH aTOMa '
yriepoza
XuMHuecKas CBs3b B
OpPraHUYECKUX COCTUHECHUSX. https:/fege.sdam

ps://ege.

3 MexaHu3Mbl 00pa3oBaHUs 1 2 ru/
KOBAJIGHTHOM CBSI3U, CIOCOOBI '
paspbiBa cBs3ei

4 Teopus cTpoeHUS OPraHUYECKUX 1 https://mob-
coequHenuit A. M. byrneposa edu.ru/

Busl n3omMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS!. httos:/fimob
ps://mob-

5 OneKTpoHHbIE 3P HEKTH B 1 eduru/
MOJIEKYyJIaX OPTaHUYECKUX '
COCIMHEHU I
[IpencraBnenue o
KJ1accu(UKaLuu 1

https://mob-

6 cUCTEeMaTU4ecKas 1 eduru/
nomenknarypa (IUPAC) '
OpPraHUYECKUX BEIIECTB

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

8 . 1 https://ege.sdam
3HaHUI 10 TemMe giaru/

9 AJIKaHBI: TOMOJIOTHYECKUH PSJI, 1 https://uchi.ru/
oOurast popmysa, HOMEHKIATypa https://ege.sdam
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U U30MEPUS, NIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

gia.ru/

duszndyeckne ¥ XUMHUUECKHE

https://uchi.ru/

10 . https://ege.sdam

CBOWCTBA aJIKaHOB .

gia.ru/
Haxoxaenue ankaHoB B

https://mob-

11 npupojie. CriocoOb! OTyIeHHS eduru/

U IPUMEHEHHUE aJIKaHOB '
[uknoankanel: obmast popmya,
HOMCHKJIATYypa U U30MEpHs,

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
0000111eHE 3HAHUM TI0 TEME
AJIKEHBI: TOMOJIOTHUECKUN PsIjI,
obmas popmyna,

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

TpaHC-U30MEPHS ATKCHOB
du3nYecKue ¥ XUMUICCKHE
. https://ege.sdam
15 cBolicTBa ankeHoB. [IpaBuio .
gia.ru/
MapkoBHHMKOBa

16 CriocoObI ostyueHust u
MIPUMECHECHHE ATKEHOB
[IpakTuueckas padora Ne 1 o

P " P https://ege.sdam

17 teme "IlonydeHne sTuneHa u .

. gia.ru/
W3Y4YECHHE €ro CBOWCTB
Pemenue pacu€THpIx 3a1a4 Ha

18 ONpEACIICHUE MOJIEKYIISPHOU https://ege.sdam
(bopMyIIBI OPraHUYECcKOro ia.ru/
BeleCTBa

19 AJIKaJIMEeHbl: CONPSKEHHBIE, https://ege.sdam

HU30JIMPOBAHHBIC,

gia.ru/
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KYMYJIMPOBAHHBIE.
OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

XMMHUYECKUE CBOUCTBA

20
CONPSIKEHHBIX JUEHOB
21 CriocoOsl mostyueHus: u
MIPUMEHEHUE aTIKA/IUCHOB
AJIKUHBI: TOMOJIOTUYECKUH P,
obmas hopmyina,
https://mob-
22 HOMEHKJIaTypa, FJICKTPOHHOE U eduru/
MIPOCTPAHCTBEHHOE CTPOCHHE '
MOJIEKYI, (PU3UYECKHE CBOHCTBA
https://mob-
23 XUMHYECKUE CBOMCTBA aJIKUHOB JSrT
KauecTBeHHbIE peaknu Ha https:/fuchi.ru/
24 ‘ P https://ege.sdam
TPOMHYIO CBSI3b .
gia.ru/
CrniocoOsl mostyueHus: u https://uchi.u/
25 i https://ege.sdam
MIPUMEHEHHE ATKIHOB a1/
Pemenue 3agayd: pacu€rsl o https://uchi.ru/
26 YpaBHEHUIO XUMHYECKOU https://ege.sdam
peakuuu gia.ru/
CucremaTu3aius 1 00001IeHNE hitps://ucht.ru/
27 . https://ege.sdam
3HaHUH MO TeMe a1/
ApEeHBI: TOMOJIOTUYECKUH Psi,
obmras hopmyia, )
HOMCHK(J?IaE ya DIEKTPOHHOE U https://uchi.ru/
28 pa. P https://ege.sdam
MPOCTPAHCTBEHHOE CTPOCHHE a1/
MOJIEKYJ O€H30J1a U TONyoa, X
(du3nueckue cBOCTBa
29 XUMHUYECKUE CBOWCTBA apEHOB: https://mob-
peakuuu 3aMeIeHUs edu.ru/
XHWMHYECKHE CBOMCTBA apEHOB: httos://mob
30 peaKIy IPUCOCTMHEHNS, QSI"T
OKHCJICHHE TOMOJIOTOB O€H3071a '
Oco0eHHOCTH XUMHYECKUX https:/uchi.ru/
31 . https://ege.sdam
CBOMCTB cTHpOJIa .
gia.ru/
32 Pemenue pacu€THbIxX 3a1a4 Ha https://uchi.ru/

OIIPEIIEIICHUE MOJIEKYIIIPHOU

https://ege.sdam



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://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/

(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
MIPOAYKTOB MepepaboTKH HEPTH
I'eHeTnyeckas CBA3b MEKIY httns://mob
ps://mob-
39 Pa3TUYHBIMU KJ1accaMu
edu.ru/
YTJIEBOI0POIOB
l"anorenonpounsBoaHbBIE
40 YIJIEBOAOPOIOB: DIIEKTPOHHOE https://ege.sdam
CTPOCHUE; PEAKIINU 3aMEILCHUS gia.ru/
rajoreHa
JeiicTBue 1menouei Ha
rajoreHnpoOU3BO/IHBIE. https://uchi.ru/
41 BzaumopeiictBue https://ege.sdam
JIIATAJIOTEHAIIKAHOB C MaTHUEM 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"
[IpenenpHBIC OTHOATOMHBIC
44 CIIUPTHI: TOMOJIOTUYECKUH P, https://ege.sdam

obmmast popmyia, CTpoeHue
MOJICKYJI, H30Mepus,

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/
CriocoObl TTOTy4eHHS U

https://ege.sdam
46 MIPUMEHEHHUE OJTHOATOMHBIX .
gia.ru/
CIIPTOB
[IpocTteie a¢uphl: HOMEHKIATypa

47 Y U30MepHs, OCOOCHHOCTH
(OU3HYECKUX U XUMHYCCKHX
CBOMCTB
MHOroaroMHbI€ CITUPTHI:

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

https://ege.sdam
49 MIPUMEHEHUE MHOT'0ATOMHBIX .
gia.ru/
CIIUPTOB
@DeHOI: CTPOEHUE MOJIEKYJIBI, https://uchi.ru/

50 ¢du3nyeckre CBONCTBA. https://ege.sdam
Tokcuunocth peHona gia.ru/

https://uchi.ru/

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

gia.ru/
CriocoOBbI ITOJIYYEHHS U hittps://uchi.ru/
52 ya https://ege.sdam
npuMeHeHne (heHona .
gia.ru/
[IpakTuueckas padora Ne 2. .
https://uchi.ru/
Pemenue skcriepuMeHTATEHBIX

53 " https://ege.sdam
3ama4 no teme "CrnupTel U .

gia.ru/
¢denonpr"

54 Cucremaru3anus U 0000IIeHe https://mob-
3HAHWH 10 TEME edu.ru/
Abaeruasl ¥ KETOHBI:

ANEKTPOHHOE CTPOCHHE .
KapOOHWJIHHOU TPYIITIHI; htps:/Achiu/
55 p PYTHEL, https://ege.sdam
TOMOJIOTHUYECKHE PSIBI, 001IIast .
gia.ru/
dhopmyna, uzomepus u
HOMEHKJIaTypa
56 AJpaerunsl 1 KETOHBI: https://mob-
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(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 X .

gia.ru/
MOJIEKYIT
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 KHCIIOTBHI. https://mob-
MHoroo6pasue kapOOHOBBIX edu.ru/

KHCIIOT
Oco6eHHOCTH CBOMCTB:
HETpeIeTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
https://ege.sdam
63 TKapOOHOBBIX, )
gia.ru/
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTeNn BHICIIUX
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 b ’ https://ege.sdam
opMmyIa, 1 i

pMyJia, U30Mepus U i1/
HOMEHKJIaTypa

67 OU3NYECKUE U XUMUYECKUE https://mob-
CBOMCTBa 3(UpPOB edu.ru/

68 Pemenue pacu€THbIX 3a1a4: 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 XAMUYCCKHE CBOMCTBA https://ege.sdam
(ruzpoinus) gia.ru/
OcoOeHHOCTH CBOMCTB KHPOB, )
CONEPKALIIX OCTATKH https://uchi.ru/
71 P https://ege.sdam
HENPEeIeTbHBIX JKUPHBIX KHCIIOT. .
gia.ru/
2Kupsl B npupoje
MpEl1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, X
P . https://ege.sdam
72 Morolee gericreue. [Toustie o .
gia.ru/
CUHTETHYECKHX MOOIIUX
cpenctBax (CMC)
I'eneTnyeckas CBsA3b )
TeBOIOPOOB 1 https://uchi.ru/
73 T p https://ege.sdam
KHCJIOPOJICOACPIKAIITUX a1/
OpPraHUYECKUX BEIIECTB
Pacuértnl mo ypaBHEHUSIM https://uchi.ru/
74 yp . https://ege.sdam
XUMHUYECKHUX PEaKIIHA .
gia.ru/
75 CucreMaru3anus u 0000IIeHHE https://mob-
3HAHUH 110 TEME edu.ru/
OO6mrast XxapakTepucTruKa
76 YTJIEBOJIOB U Kiaccuukarus https://mob-
yIIA€BOJIOB (MOHO-, TU- U edu.ru/
MOJIMCAXapHUIBI)
Mounocaxapubl: puznueckue httos://mob
77 CBOMCTBA 1 HaXO0KJIEHHE B ATLps./Mob-
edu.ru/
pupoJie
[IpuMeHeHue rroKo3sl, e€ https://uchi.ru/
78 3HAYEHUE B )KU3HEIEATEIHbHOCTH https://ege.sdam
Opranu3Ma gia.ru/
79 Jucaxapusl: caxaposa, https://uchi.ru/

MaJIbTO3a M JIaKTO3a.

https://ege.sdam



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://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://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/

Haxoxnenue B mpupone u
MIPUMEHEHUE TUCAXAPUIOB

gia.ru/

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIEKYJI, (PU3nYecKue u

https://ege.sdam

80 . )
XUMHYECCKHE CBOMCTBA, gia.ru/
MIPUMCHCHUE

81 [TonsaTue 06 UCKYCCTBEHHBIX https://mob-
BOJIOKHAX edu.ru/
Pemenue pacueTHbIX 33724 HA ]
ompe/IeIICHUE T0IM BbIXOAa https:/uchi.ru/

82 https://ege.sdam
NPOAYKTA PEAKIIUH OT )

pOAyKTa peaKm gia.ru/
TEOPETHYECKU BO3ZMOXKHOTO
Cucremarusanusa 1 0000IIeHNE htps: /uchi.ru/

83 . https://ege.sdam

3HAHUU N0 pa3aeny )

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

84 Kucnoponaconepxamiue .

\ gia.ru/
OpraHUYECKUE COCAMHEHUS
AMUHBI: KiTaccuuKarms,
CTPOEHHE MOJIEKYII, 00II[ast
85 (b(? o 1130 ey ’ https://mob-
MYyJIa, A30MEPHS

pMy-Ia, PHA, edu.ru/
HOMEHKJIaTypa U pU3HYECKUe
CBOMCTBA

. https://uchi.ru/

XUMUUYeCcKHe CBOMCTBA

86 https://ege.sdam
anudaTuyecKux aMHMHOB .

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

87 0COOEHHOCTH XHUMUYECKUX https://ege.sdam
CBOMCTB aHMJINHA gia.ru/
CriocoOsl mostyueHus: u

88 MpUMEHEHHE AT (aTHIECKIX
aMHHOB
AMMWHOKHCJIOTBI: HOMEHKJIATypa

89 1 uzomepus, puznyecKkue https://ege.sdam
cBorcTtBa. OTIEeNbHBIE gia.ru/
MIPEACTABUTENH 0.-aMUHOKHUCIIOT
XnMHu4yeckre CBOMCTBA
AMUHOKHCIIOT, MX https://uchi.ru/

90 OMOJIOrMYeCcKOe 3HAUCHUE https://ege.sdam

aMuHOKHCIOT. CHHTE3 U
TAAPOJIN3 IIENTUIOB

gia.ru/
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benku kak npupoaHsie

https://ege.sdam

91 )

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
[IpaxTuueckas padora Ne 4.

Pemenue skcnepuMeHTaIbHBIX https://uchi.ru/

94 3a/1a4 10 TEME https://ege.sdam
"A30TcoaepKanme gia.ru/
OpraHUYeCKUE COeTUHEHUA"

[IpakTuueckas pabora Ne 5.

95 Pemenue skcnepuMeHTaIbHBIX https://mob-
3aga4 no teme "Pacrio3HaBanue edu.ru/
OpraHUYeCKUX COCTUHECHUI"

KonrtponbHas pabota no reme https://uchi.ru/

96 "A3oTcoaepxaiiue https://ege.sdam
OpraHMYEeCKHE COeqUHEHNs" 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 DJ1lacTOMepbl: HaTypaabHbIN https://mob-
CHUHTETHYEeCKHE KayuyKu. Pe3nHa edu.ru/
Boiiokna: HatypaibHbIE, )

https://uchi.ru/

10 HCKYCCTBEHHBIE,

https://ege.sdam
0 cuaTeTnueckue. [Tomumepsr :
gia.ru/
CIIENMAJIFHOTO HAa3HAYECHUS
[TpakTuueckas pabota Ne 6. ]
https://uchi.ru/

10 Pemenue skcriepuMeHTATEHBIX

" https://ege.sdam

1 3ama4 o treMe "Pacmo3naBanue .

gia.ru/
MJIaCTMacC U BOJIOKOH"
10 O06001IeHNe U CUCTEMATU3 AL https://mob-
2 M3y4EeHHOr0 MaTepuaa o TeMe edu.ru/
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"BblcokoMOneKyIsIpHbIE

coenmnaeHud"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




11 KIIACC

KoanuectBo yacon
Ipak DJIeKTPOHHBbIE
Ne Tema ypoka Kontp. | THYec Jlara uudposbie
n/n Bceero pabot KHe o0pa3oBaTe/ibH
bl padort ble pecypchbl
bl
Atom. CocTaB aTOMHBIX
1 sep. XUMUYECKUN 1 tps.//mob-
edu.ru/
aneMeHT. M30Torsl
CrpoeHue 3J1eKTPOHHBIX httos://ege.sdamai

2 000JIOYEK aTOMOB, 1 .y
KBaHTOBBIE YUCIIA
Knaccudpuranus https://uchi.ru/

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

4 AJIEKTPOHOB 110 ATOMHBIM 1 https://ege.sdamgi
opouTanIm a.ru/
ONEeKTpOHHBIE
KOH(UTYpaIuu aTOMOB

5 anelx(/il)eHTy:B B OCHOBHOM U 1 ttps://mob-

edu.ru/
BO30YKIEHHOM
COCTOSIHHH
DNeKTpPOHHBIE

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

DNEeKTPOOTPUIIATETEHOCT a.ru/

b

[Iepnonnueckuil 3aKoH 1

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

7 XUMHUYECKUX DJIEMEHTOB 1 https://ege.sdamai
. . Menneneesa, CBSI3b aru/

C COBPEMEHHOM Teopueit
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOWMCTB

8 XUMHUYECKHX HJIEMEHTOB 1 https://mob-
1 00pa3yeMbIX UMHU edu.ru/
MIPOCTBIX U CIIOKHBIX
BEILIECTB [0 Tpynmnam u
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nepuojam

Cucremaruzanus 1

. https://ege.sdamgi

9 00001IeHIEe 3HAHWH 110

a.ru/
TeMe
Bunnr xumuueckoit
cBsi3U. MexaHu3Mbl
oOpa3oBaHUs https://uchi.ru/

10 KOBQJICHTHOU CBSI3U. https://ege.sdamgi
Bonopoanas cs3b. a.ru/
MexMoneKyIIsspHbIe
B3aMMOJICHCTBHS
BanentHocTth u
BAJICHTHBIE BO3MOKHOCTH
aToMmoB. CBs3b

11 ANEKTPOHHON CTPYKTYPBI itps://mob-

edu.ru/
MOJIEKYJ C UX
Tre€OMETPUUYECKUM
CTpOCHHEM
IIpencraBnenus o .
KOMILICKCHBIX https://uchi.ru/

12 https://ege.sdamgi
COEIMHEHMSIX: COCTaB U aru/
HOMEHKJIaTypa
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYAPHOTO https://ege.sdamgi

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

14 cUucTeMax. https://mob-
[Ipencrasnenue o edu.ru/
KOJUUIOUTHBIX PacTBOPax
VcTtuHHBIE PacTBOPHIL:

HACBIIEHHBIE U https://uchi.ru/

15 HEHACHIIIICHHBIC, https://ege.sdamgi
PacTBOPUMOCTb. a.ru/
Kpucrannoruapatst
CriocoObI BEIpaKEHUS https://uchi.ru/

16 KOHIICHTPALUU https://ege.sdamgi

pacTBOpoB

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 00001IeHHE 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.
MHoroo6pasue BemiecTs"
Knaccudukanus
XUMHYECKHUX PEaKIIHii B
HEOPraHWYECKON 1
OPraHU4YeCKON XUMHH.

21 3aK0oH COXpaHEHUs https://mob-
MacChl BEIIECTB; 3aKOH edu.ru/
COXpaHEHUs U
MIpEBpAIICHUS SHEPTUU
MIPU XUMHUYECKHUX
peaKnusax
TemnoBbie 3¢ hexThI

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

23 ;]E:EEEZH; v https://ege.sdamgi

a.ru/
TEPMOXUMHYECKUM
ypaBHEHUSIM
24 CKopocTh XMMUYECKOM https://uchi.ru/

peakuuu, €€ 3aBUCUMOCTD

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"

OOpatumbie _

27 HEOOpaTUMBbIE PEAKITUH. %ﬁﬁjﬂ
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 Aucconpanus. CHtbHbIe https://ege.sdamgi
U CIa0bIe AIEKTPOIIUTHI. aru/

CreneHs AuCCOIMAIIMU T
HNonHoe npounsBeneHne
Bozbl. Cpenia BOJHBIX _

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

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"

OxucaurenpHo-
BOCCTaHOBUTEJIbHbBIE

33 peakiuu. Baxueiinme
OKUCIIUTEH U
BOCCTAaHOBUTEIH

34 Mertoa 3J1eKTpOHHOTO https://ege.sdamgi
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(3MEKTOHHO-UOHHOTO)
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
pa3JII/I‘IHBIX THUIIOB
a.ru/
Pewwere 3a1a4 https://uchi.ru/
37 https://ege.sdamgi
Pa3IMYHBIX THUIIOB
a.ru/
CucreMatusanus v
38 000011IeHrE 3HAHUN 110 https://mob-
TeMme "XUMHUeCKHe edu.ru/
peaxkuun"
Kontposnbnas pabota mno httos://mob
39 Teme "XumMuueckue IUpS.//MOk-
" edu.ru/
peaknuu
[TosnoxeHne HEMETALIIOB
B [Iepnoanueckoit
CUCTEMEC XUMHUYCCKUX i
snementos JI. U https://uchi.ru/
40 o https://ege.sdamgi
Menneneesa u aru/
0COOEHHOCTH CTPOEHUS
nXx aToMoB. Pusnyeckue
CBOICTBA HEMETAJIIOB
ANIOTpOnMs HEMETAIIOB .
(Ha mpumepe Kuciopoia hitps://uchi.ru/
41 pHMep poa, https://ege.sdamgi
cepsl, pocdopa u
a.ru/
yriepoja)
Bonopom: moirydenue,
cbmnzecme qu https://uchi.ru/
42 . https://ege.sdamgi
XUMHAYECKHE 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"anorenoBomOpOABI.
m Baxxueiinue https://mob-
KHCIIOPOJICOAEPKALLIE edu.ru/

COCOMHCHU IaJIOTCHOB
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JlaGopaTopHsble u
MPOMBIIUICHHBIC
CIIOCOOBI MOTYYCHHUS

45
rasoreHoB. [I[pumenenue
raJIoreHOB U UX
COETUHEHUN
[IpakTrueckas padota No
4. Pemienue
46 AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o Teme
"Tanorensr"
Kucnopon:
1abopaTopHbIE U
MIPOMBIIIIJICHHBIE
47 CIIOCOOBI TIOTYYCHUS, https://mob-
busnueckue u edu.ru/
XMMHYECKHUE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOPOJIa U 030HA
https://uchi.ru/
48 Oxcuapl 1 NEPOKCUBI https://ege.sdamgi
a.ru/
Petmiere 3a1a4 https://uchi.ru/ _
49 https://ege.sdamgi
Pa3IMYHBIX THUTIOB aru/
Cepa: HaxoJIeHUE B )
IIPUpPOJIE, CIIOCOOBI https://uchi.ru/
50 https://ege.sdamgi
MoJIydeHus1, Gpu3nyeckue aru/
Y XHMHYECKHE CBOMCTBA
51 CepoBonopo, CyabGuabl
Kucnopoaconepxariue
59 COCJTMHEHHUS CEPHL. 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
coequueHnsa"
A30T: HAX0X/ICHHE B https://uchi.ru/
54 MIPUPOJIE, CIIOCOOBI https://ege.sdamgi
HOJydeH s, PU3NUECKHE a.ru/
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U XUMHWYECKHE CBOMCTBA.
AMMUaK, HUTPUbI

Kucnopoaconep:xarue
COEIMHEHMS a30Ta.

https://mob-

> OCc00ECHHOCTH CBOWCTB edu.ru/
A30THOM KHCJIOTHI
IIpuMeHeHue a301a U ero

56 COCIMHCHUI. A30THBIC
ynoopeHus
dochop: HaAXOKICHHE B
MIPUPO/JIE, CIIOCOOBI _

o7 MOJTy4YeHUsI, PU3NIECKHE %ﬁ:iﬁ;ﬂ
U XUMHUYCCKHUEC CBOUCTBA.
®ocdunst u pochun
Oxcunst hocdopa,

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

59 €ro COCTMHECHUIA. https://ege.sdamgi
®ochopHble ya00peHus a.ru/
[TpakTuueckas padora No
6. Pemenue .
3KCTIEPHMEHTATBHEIX https://uchi.ru/

60 " https://ege.sdamgi
3a7a4 1mo teme "A30T u aru/
dbochop n ux o
coeauHeHUs"

Yraepoa: HaXOXIEHHE B
MIPUPOJIC, ATIOTPOITHEIC

61 MoAu(UKAIUH; https://ege.sdamgi
(buzmveckue u a.ru/
XUMHUYECKHE CBOWCTBA,

MIPUMEHEHUE
Oxcup yraepona(ll),

62 okcu yriuepona(lV), https://mob-

YTOJIbHAs KUCJIOTA U €€ edu.ru/
COJIH
Permenne 3axa4 https://uchi.ru/ .

63 https://ege.sdamgi
Pa3IMYHBIX THUIIOB aru/

64 Kpemuuii: HaxoxaeHue 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
Perere 3aa4 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 hittps://uchi.ru/

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

a.ru/
AHanus pe3ynbpTaToB https://uchi.ru/

70 KOHTPOJIbHOM paboTHhl, https://ege.sdamgi
KOPPEKIHSI OIIHOOK a.ru/
ITomoxeHrEe METAIOB B
IIepunonnueckoii cucreme

71 XHUMHUYECKHUX DJIIEMEHTOB. https://ege.sdamgi
Oco6eHHOCTH CTPOEHUS a.ru/
ANEKTPOHHBIX 000TI0UEK
aTOMOB METAJIJIOB
OOmue puznyeckue
CBOfICTB(EIl) METAaJIJIOB https://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 HanpsHKEHUA METaJIOB. https://mob-
OO0111e croco0nl edu.ru/
MOJTYYCHUST METAJJIOB

76 OO6m1ast xapakTeprucTruKa https://ege.sdamgi
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MeTaioB |A-rpynmbl
[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
XHMHYECKHE CBOICTBA,
MIPUMEHEHHE ITPOCTHIX
BCIICCTB U UX
COETMHEHUN
JKécTkocTh BOOBI U hitps://uchl.iu/
78 . https://ege.sdamgi
Coco0bI €€ yCTpaHEeHHUs
a.ru/
AJIFOMUHMI: TTOTy4YEHHE, .
——t https://uchi.ru/
79 . https://ege.sdamgi
XAMHYECKHE CBOMCTBA, aru/
MIPUMEHEHNE
AmpoTepHbIe cBOMCTBA
OKCHIIa U TUAPOKCHUIA )
S —— P https://uchi.ru/
80 ’ https://ege.sdamgi
THIPOKCOKOMITJIEKCHI aru/
ATIOMHUHUS, UX
MIPUMEHEHUE
Permenne 3axa4 https://uchi.ru/
81 https://ege.sdamgi
pa3HI/I'-IHI)IX THUITIOB
a.ru/
[TpakTuueckas padora No
7. Pemienue httos://mob
ps://mob-
82 HKCHEPUMEHTATBHBIX

3a7a4 1o teMe ""MeTaiibl
IJ1aBHBIX oArpymnm"

edu.ru/
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OOm1ast xapaKTepUCTHKA
METaJUIOB MOOOYHBIX

noarpymn (b-rpyrm)

https://mob-

83 [Tepunoamnueckoii edu.ru/
CHUCTEMBI XUMHUYECKHX
3JICMEHTOB
dusnveckue u
XUMHUYECKHE CBOMCTBA https://uchi.ru/
84 XpoMa U ero https://ege.sdamgi
COEJMHEHUH, NX a.ru/
MIPUMEHEHHE
Baxneiinine coequHeHUSs
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 TIPUMEHEHNE CIIIaBOB
Kemesa
dusznueckue u
87 XHUMHYECKHE CBONCTBA https://mob-
MEIX U €€ COeIUHEHHNIA, edu.ru/
WX IPUMEHEHUE
dusznueckue u
XHUMHYECKHE CBONCTBA
88 IIMHKA ¥ €T0 COCTUHCHUH, https://mob-
UX IPUMEHEHHE. edu.ru/
I'mapoxcokoMILTIEKCBI
IIMHKA
[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
Pa3IMYHBIX TUIIOB arul
01 O06o0meHue 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 YCTOITHBOTO pasBHTIt https://ege.sdamgi
yenoBeuecTBa. [lonsatue aru/

0 Hay4YHBIX METOJaX

HCCIICIOBAHUS BEIIECTB

Hayunsle npuHIUIIBL

OpraHu3aIHNH

XAMHYECKOTO )
https://ege.sdamgi

95 MIPOM3BO/ICTBA. .y
[TpombIIeHHBIC T
CTIIOCOOBI OTYYCHUS
Ba)KHEHUIIINX BEIIECTB
XUMHYECKOE

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

97 YyeloBeKa. https://mob-
JlekapcTBEeHHBIE edu.ru/
cpencTBa
Xumus numu. Poiab _

98 XHMHH B 00CCIICUCHUH W
MHIIEBOi 6€30ITaCHOCTH -
Kocmernueckue u .

99 napdroMepHbIe CpeICTBa. W
brrToBas xumus -

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

100 CTPOUTEIBHBIC U https://ege.sdamgi
KOHCTPYKIMOHHBIE a.ru/

Marepuabl
101 XuMuS B CEIILCKOM 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

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://mob-edu.ru/

resh.edu.ru

https://uchi.ru/

https://ege.sdamgia.ru/






