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HOACHUTEJIBHAS 3AITMCKA

Pabouas mporpamMMa mo XMMHUH Ha YpPOBHE cpenHero odmiero oOpa3oBaHusi pazpaboTaHa Ha
ocHoBe denepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoit
®enepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS (erepaabHOM 00pa30BaTeNbHOM IMPOrpamMMbl
cpeanero obmero ob6pazoBanusa(POIl COO), npencraBieHHbix B DeepaibHOM TOCYIapCTBEHHOM
obpaszoBatensHOM cranpapre COO, c¢ yuérom Konuenmum mnpenogaBaHusi ydeOHOTO NpeaMera
«Xumus» B o0pa3zoBaTelbHbIX OpraHuzanusax Poccuiickoit @enepanuu, pealn3yrOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIE IMPOrpaMMbl, U OCHOBHBIX IOJIO)KeHUH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue Ipasurenscrsa PO ot 29.05. 2015
No 996 - p.).

XuMHs Ha ypOBHE YIiyOJIEHHOIO M3y4EHHUS 3aHMMAeT Ba)XKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHoro oo6pasoBanus yuamuxcs 10—11 xiacco. M3yuenue npeamera, pealnzyemMoe B YCIOBHUSX
Qg QepeHIPOBaHHOTO, MPOPHUIBLHOTO 00YYeHHs, TPU3BaHO 00ECHeUnTh O0ME00pa30BATEIbHYIO U
OOIIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHKOB IIKOJBI, HEOOXOAMMYIO IS afanTalid UX K OBICTPO
MEHSIOIIMUMCS YCIIOBUSAM JKU3HU B COLIMYyME, a TaKXKe JJIs MPOAOJDKEHHs OO0y4YEeHUsl B OpraHu3alMsix
poeCCHOHATILHOIO 00pa30BaHMsl, B KOTOPHIX XUMHUS SIBJIETCS OJAHOM U3 MPUOPUTETHBIX JAUCLUILIMH.

B nporpaMme no xumuu Ha3HauEHUE MIPEAMETa « XUMUS» [TOJIy4aeT MOAPOOHYIO0 HHTEPIPETALIUIO
B COOTBETCTBUU ¢ ocHoBomojaratoummu mnonoxeHusMu ®I'OC COO o B3anM0o00YyCIOBIECHHOCTH
LesIed, cofiep KaHusl, pe3yibTaToB OOy4deHUs U TPeOOBAaHMI K YPOBHIO MOJATOTOBKM BBIITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCS CJIEAYIOIINE BBINOJIHAEMbIE IPOrPaMMON IO XUMUU (PYHKIIUH:

. MH(OPMALIMOHHO-METOUYECKas,  peanu3aluss  KOTOpol  oOecrneyuBaeT  IOJydeHUe
MPEJICTAaBICHUSI O LEJsAX, COAEepKaHUM, oOmieill crpareruu oOydeHMs, BOCIMTAaHHS M pPa3BUTHUSA
o0yyaroImuxcs CpeJCTBaMy peaMEeTa, U3y4aeMoro B paMKax KOHKPETHOTO NMpoduis;

. OpraHU3alMOHHO-TUIAHUPYIOIAsi, KOTOpas IpeaycMaTpuBaeT ONpeAesieHHe: MPUHIUIIOB
CTPYKTYpUPOBAaHUSI U TOCIIEOBATEIbHOCTH H3Y4YeHMs] Y4eOHOro MaTepuasa, KOJUYECTBEHHBIX U
KAueCTBEHHBIX €r0 XapaKTEPUCTHUK; TOAXO0/I0B K POPMHUPOBAHUIO COAEPKATEIbHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa3zoBaTeIbHBIX IOCTHXKEHHHM OOydaromMxcsi B paMKax HMTOTOBOM arTectalud B (hopme
€IMHOT'0 TOCYJapCTBEHHOT'0 K3aMEHA 110 XUMHH.

IIporpamma nuis yriy0J1EHHOTo U3yYeHUsI XUMHUM:

. yCTaHaBJIMBAET UHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s3aTeNIbHOE 11l U3YUYEHUS B paMKax
OTAENbHBIX Npoduiei, mpeaycMaTpuBaeT paclpeseleHue U CTPYKTYpPUpPOBaHUE €ro Io Kiaccam,
OCHOBHBIM COJIep>KaTeIbHBIM JIMHUSAM/pa3/iesiaM Kypca;

. na€T MpUMEpHOE paclpesesieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHAYEeMOro JUIsl H3y4YeHHs

OTACIBbHBIX TEM,



. IpeJularaeT IpUMEpHYIO OCIEeI0BATENbHOCTh U3YUEeHNUs yUeOHOT0 MaTepHasa ¢ y4éTOM JIOTUKH
IIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

. Na€T METOAMYECKYI0 MHTEPIIPETALMIO LieJiel M 3a7ad M3Y4eHMs MpeAMeTa Ha yriayOnEHHOM
YpOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpEAHEro oouero obpa3oBaHUA,
COJIep>KATEIbHOM XapaKTepUCTUKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHsI OCHOBHOM 00pa3zoBaTeabHOMN
IPOTrpaMMBbl CPEIHET0 00IIEero 00pa3oBaHusl (JIMYHOCTHBIX, METAIIPEIMETHBIX, IPEAMETHBIX), a TAKKE
C y4éTOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHBIX JCHCTBUH OO0ydYarolmerocs MO OCBOCHHUIO
CoZiep KaHus MpeaAMeTa.

ITo BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMe IO XMMHUHU IMPETyCMOTPEHA MPEEeMCTBEHHOCTh C

o0y4yeHHEeM XHMHHM Ha ypOBHE OCHOBHOrO o0Imiero oOpa3oBaHus. 3a MpeleiaMu yCTaHOBICHHOMN
IpOrpaMMoOil MO0 XHMMHHU 00s3aTeIbHON (MHBAapUAHTHOM) COCTaBISIONICH COAEp)KaHUS Y4eOHOTo
npeamera «XUMHs» OCTAa&TCsl BO3MOXKHOCTh BbIOOpa €ro BapHMaTHBHOM COCTaBIIAIOLICH, KOTOpas
JIOJKHA ONPEENATHCS B COOTBETCTBUU C HAIPABJICHUEM KOHKPETHOTO Npoduiist 00ydeHus.
B cootBercTBHE ¢ KOHUIENTYyalIbHBIMU nTooxkeHUsIMU PI'OC COO o Ha3HaYeHUH NPeAMETOB 0a30BOI0
U yIayOJIIEHHOTO ypOBHEH B cucteMe MudGepeHIIMPOBAaHHOTO 00YUYeHHS Ha YPOBHE CPEIHETO O0IIero
00pa3oBaHMs XUMUS HA YPOBHE YIITyOIEHHOTO H3y4YeHHs HAIIPABJIEH Ha Pealn3altio IPeeMCTBEHHOCTH
C HOCJEIYIOIUM 3TAIlOM MOJIY4YE€HHUSI XMMHUYECKOro 00pa3oBaHUs B paMKax M3y4YeHMsI CIELUAIbHBIX
€CTECTBEHHO-HAYYHBIX W XUMHUYECKHMX JMCLUUIUIMH B By3aX U OpraHu3alusxX CpeIHEro
npodeccCHOHaTBPHOTO 00pa3oBaHus. B 3Toi cBI3U u3zyuenue npeomema «Xumus) opueHmupoeano
npeumyuiecmeeHHo Ha pacuiupenue u y2aydnenue meopemuyecKoll U npaKmuyeckoil no0020moeKu
ooyuarowuxca, 8vlOpaguIuX ONPeOeIénHblil npoduis 00yueHus, 6 mom yucie ¢ nepcneKmueoil
nocneoyowiezo noay4eHus XuMuuecKozo 00pa308anHus 6 Op2aHu3ayuax npogeccuorHaibHo20
oopazoeanus.

Hapsny ¢ stum, B cBere TpeboBanuii ®I'OC COO k miuaHMpyeMbIM pe3yjibTaTaM OCBOEHHUS
¢benepanbHOi 00pa30BaTENbHOW MPOTPaMMbl CpPeIHEro OOIIero oOpa3oBaHMs H3y4EHHE IMpeaMeTa
«XUMHSD» OpPUEHTHPOBAHO TaKXKe Ha pEIIEeHWE 3a/Jad BOCHUTAaHUS M COLMAIBHOTO pa3BUTHUS
oOyuaronuxcsi, Ha GOopMHpPOBaHUE Y HUX OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUHN palliOHAIN3aluN
yuyeOHOro Tpylda U OOOOIIEHHBIX CIIOCOOOB MAEATENbHOCTH, HMMEIOLUMX MEXKIUCIUIUTMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocraBngomuMy  npeaMera «XUMHS» Ha YpOBHE YIIyOJIEHHOTO HW3YYEHMs SIBISIFOTCS
yriyosnéHaple Kypchl — «Opranmueckas xumusi» W «OOmas W HeopraHudeckas xumus». [lpu
OIpeJIeIEHUH TI0JIX0/I0B K 0TOOPY M CTPYKTYPHOM OpraHU3alyu CoJlep>KaHHs 3TUX KypCOB B IPOTrpaMMe
no XUMHM 3a ocHOBY HpuHATH nojoxeHus GPI'OC COO o paznuuusx 0a30BOro U yriayOJEHHOTrO

YPOBHEHN U3y4YEeHUS IIPEIMETA.



Ocnogy coodeprcanusa Kypcoe «Opzanuueckas xumusn» u «OQo0wan u HeopeaHUUeCKasa XUmMua»
cocmaenaen cOBOKYRHOCHMb NPEOMEMHBIX 3HAHUN U YMEHUN, OMHOCAUWUXCA K 0A3080MY YPOGHIO
u3zyueHus npeomema.

OTa cucTeMa 3HAHUN MOJIy4aeT OMNpEeNeEHHOE TEOPETUYECKOE IOMOJHEHHUE, IMO3BOJISIONICE
OCO3HaHHO OCBOUTH CYIIECTBEHHO OOJIBIINKA 00BbEM (PaKTOIOTHIECKOTO MaTepraa.

Tak, Ha yryOnéHHOM ypOBHE M3y4YeHHS IMpeaMeTa o0ecreueHa BO3MOXXHOCTh 3HAYUTEILHOTO
yBeMHUeHUs 00bEMa 3HAHWA O XMMHUYECKHX JJIEMEHTaX M CBOWCTBAX WX COCIWHEHUN HA OCHOBE
pacImiMpeHuss W YIUIyOJeHWsT TIPEACTABICHHM O CTPOSHHWM BEIIECTBA, XUMHUYECKOW CBS3U U
3aKOHOMEPHOCTSIX IPOTEKAHMS PEAKIUH, pACCMATPUBAEMBIX C TOYKH 3PCHUSI XUMHUYECKOW KUHETUKU U
TEPMOIMHAMUKH.

N3yuenue nepuoanueckoro 3akoHa W lleproanyeckoll CHCTEMBI XUMHUYECKUX JJIEMEHTOB
0asupyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX NPEJICTABICHUAX O CTPOCHHU aTOMa.
XuMHYecKasi CBA3b OOBSICHACTCS C TOUKHM 3PCHHS SHEPTETUUECKUX U3MEHEHHH TIpH €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXe C TOYKH 3pEHUsS MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue THUIOB peakiuit
JIOTIOJTHSICTCS (POPMUPOBAHUEM IPEACTABICHUI 00 JJICKTPOXMMHUYECKUX MPOIECCaxX M JIICKTPOIIU3E
pacIuiaBoB U pacTBOPOB BEIIECTB. B Kypce opraHM4YecKod XMMHUU MPU PACCMOTPEHUH PEAKLIMOHHOMN
CHOCOOHOCTH COEMHEHUH yaemnsieTcss ocoboe BHUMaHHE BompocaMm o0 3JEKTPOHHBIX 3ddekTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIAX U MEXAHU3MAaX PEAKLIHIA.

Oco0oe 3HaueHNE UMEET TO, YTO Ha COJICPKAHUE KYPCOB XUMUU YIITYOJIIEHHOTO YPOBHS U3y4CHUS
JUIA KJIACCOB OMpeesIEHHOT0 Mpod s (TIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep TOTOTHEHHN K
o011ei cucTemMe MpeAMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHbIE TIPEMETHI.

Tax, Hanpumep, B coJiepKaHuU IpeaMeTa Il KIIacCOB XUMUKO-(U3UUECKOro npoduiist 0oJbiIoe
3Ha4YeHHe OyyT UMETh 3JIEMEHTHI y4eOHOTO MaTepuaia mo oomieit xumun. [lpu uzydeHnn npeamera B
JAHHOM CJTy4ae akIEeHT OyJeT clielaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOIIIHOCTh 3aKOHOB U TEOPHI
B XMMUU U B (pU3MKE: aTOMHO-MOIIEKYJISIpHas Teopusi (MOJEKyIspHas Teopus B (PU3HKE), 3aKOHBI
COXpPAaHEHUs MAacChl U DHEPTrUH, 3aKOHbI TEPMOJMHAMUKH, JICKTPOJIN3a, MPEICTABICHUS O CTPOCHHUH
BEIIECTB U JPYTOE.

B 10 xe BpeMs B coaep)kaHUU TpeaMeTa A KIACCOB XHWMHUKO-OMOJIOTHYECKOro Mpoduis
OoNbIIUN yIENbHBIA Bec OyleT MMeTh OpraHuueckas Xumus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXKHOCTh JUIsI 0oJiee OOCTOSITEIBHOTO PAaCCMOTPEHUS XUMHUYECKON OpraHM3allii KJIETKA Kak
OMOJIOTUYECKOM CUCTEMBI, B COCTaB KOTOPOU BXOJIAT, K TPUMEPY, TAKUE CTPYKTYPHBIE KOMITOHEHTHI, KaKk
JTUTHUIBI, OCNKH, YTIIEBOIbI, HYKJIEHHOBBIE KHCIOTHI U Apyrue. [Ipu 7ToM 3HaHUS 0 COCTaBe U CBOMCTBAX
MPEACTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CITY>KAaT OCHOBOM JIJIsl U3yUEHHUSI CYIIHOCTH

MPOIIeCCOB (POTOCHUHTE3, TBIXaHUSI, TUIIIEBAPEHUS.



B muiane ¢opmMupoBaHHMs OCHOB HAy4HOTO MHUPOBO33PEHUsS, OCBOCHMsI OOIIEHAYYHBIX METO/I0B
MIO3HAHUS U OIBITA PAKTUYECKOTO MPUMEHEHMS HAYUYHbIX 3HAHUM M3yueHHE MpeaMera «XUMHUsS» Ha
yIIyOJIEHHOM ypOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS35X C yUCOHBIMU MTPEIMETaMH, BXOISAIINMH B
COCTaB IIpeIMETHbIX obusacTell « EcTecTBeHHO-Hay4YHbIe IpeaMeThl», «MaremaTnka 1 HHGOpPMaTHKa» U
«Pycckuil S3bIK U JIUTEpATypPay.

[Tpu n3ydenun yueGHOTO mpeaMera « XuMUs» Ha yriayOIEHHOM ypOBHE TakkKe, Kak Ha ypOBHE
OCHOBHOTO M cpemHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3ajayeii NEpPBOCTETICHHON
3HaYMMOCTU fABIsieTcd (POpPMUpOBAaHME OCHOB HAyKM XUMHMM KakKk oOOJIACTM COBPEMEHHOIO
€CTECTBO3HAHHUSA, IPAKTHUYECKON [EATENbHOCTH 4YEJIOBEKa M OJHOIO M3 KOMIIOHEHTOB MHPOBOH
KyJnbTyphl. PemieHue 3Toil 3amaunm Ha yriayOJI€HHOM YPOBHE HM3Y4YECHHS NpEAMETa IMPEAroiaract
peanuzayuio makux yeneil, KaK:

. (dopMHpoBaHUE TPEACTaBICHUI: O MaTepUAIbHOM €AWHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
II03HABAEMOCTH SIBJICHUI IPUPOABI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ BELyIEH pOJIn
B 00€CleYeHUN YCTOWYMBOTO pA3BUTHS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM IKOJOTHUECKOM,
SHEPreTUYECKON U MUIIEBOM 0€30I1aCHOCTH, B Pa3BUTHUU MEIULIMHBI, CO3/IaHUU HOBBIX MaTEpUAOB,
HOBBIX MICTOUHUKOB S3HEPI'UH, B 00ECIIEYEHUH PALlMOHAILHOTO IIPUPOAOIO0Ib30BaHNUs, B POPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYypbl YEJIOBEKA, a TAKXKe HKOJOTMUYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3/I0pOBBIO U IIPUPOJHOM Cpene;

. OCBOEHHUE CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHYECKOW COCTaBISAIOILIEH €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa: (pyHJaMEHTaJIbHBIX MOHATHH, 3aKOHOB M TEOPUH XUMHM, COBPEMEHHBIX
IIPEJICTABICHUM O CTPOEHUHM BEIECTBA HA PA3HBIX YPOBHAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs
XUMHUYECKUX PEaKIUi, 0 XUMUYECKOM PAaBHOBECUH, PACTBOPAX U TUCHEPCHBIX cHCTEMax, 00 OOmIMX
HAy4YHBIX IPUHILUAINIAX XUMUYECKOTO ITPONU3BOJICTBA;

. ¢dopmMHpoBaHHE y OOYyYaIOLUMXCS OCO3HAHHOI'O TMOHUMAaHMS BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMHUYECKUX 3HAHUU JUId OOBSICHEHHS KIIOUEBBIX HJEH M NIpoOjieM COBPEMEHHON XWMHUHU, AJIs
OOBSICHEHHUS] U MPOTHO3UPOBAHUS SIBJICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY; IPaMOTHOIO
pemieHust MpoOJeM, CBSI3aHHBIX C XUMHEW, NPOTHO3MPOBAHUS, aHAIW3a M OLEHKU C MO3MLUN
HKOJIOTUYECKOM O€30MacHOCTH MOCIEACTBUM OBITOBOM M MPOM3BOJICTBEHHOHN JEATEILHOCTH YEJIOBEKA,
CBSI3aHHOM C XUMUYECKUM IPOU3BOICTBOM, HCIIOJIB30BAaHUEM U NIEPEepabOTKOI BEIIECTB;

. yriyOseHue npeAcTaBiIeH!i 0 HayYHBIX METOax MO3HaHUs, HEOOXOAUMBIX Ui MPHOOPETEHUs
YMEHUH OpUEHTHPOBATHCS B MUPE BELIECTB M OOBSICHEHUS! XMMUUYECKUX SIBIICHUH, HMEIOLINX MECTO B

npupoac, B HpaKTHIICCKOf/'I JIeSITEILHOCTH U IIOBCETHEBHOM JKM3HU.



B mane peamm3ammu mepBOOUYEPEHBIX BOCHHUTATEIBHBIX M PA3BUBAIOIMX (DYHKIUI IETOCTHOU
CHCTEMBI CpeZIHEro 0011ero 00pa3zoBaHus IPU U3yUYEHHUH MpeaIMeTa « XUMUD» Ha YriIyOJIEHHOM YpPOBHE
0CO0YI0 aKTyaIbHOCTh MPUOOPETAIOT TAKKUE LIETHN U 3a/1a4H, KaK:

. BOCIIUTaHUE YOEXKIEHHOCTH B IO3HABACGMOCTH SIBICHUH NPHPOIBI, YBAKEHHS K IpoLeEccy
TBOpPUYECTBa B O0JACTH TEOPETHUYECKMX M NPUKIAIHBIX HCCIEIOBaHUH B XHUMHH, (HOpMHpOBaHHE
MHPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO pa3BUTHS HAYKH;

. pa3BUTHE MOTHBALMU K OOYYCHHIO M TO3HAHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOCHHS OOIEUEIIOBEYECKHUX LIEHHOCTEH;

. pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcs, (OPMUPOBAHME Y HHUX CO3HATEIHLHOIO OTHOIICHHS K CaMOOOpa30BaHUIO U
HEMpPEPbIBHOMY OOpa30BaHHIO KaK YCJOBHIO YCHEIIHOW mpodeccHoHaIbHOM M OOIIeCTBEHHOM
IEATeNILHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IMOTPEOHOCTH B 3I0POBOM 00pasze
KU3HU;

. dopMupoBaHME yMEHH M  HaBBIKOB Pa3yMHOTO  IPUPOJOIOIB30BAHHS, Pa3BHTHUEC
IKOJIOTMYECKOW  KYJIbTYpBI, INPHOOpPETEHHE OMNbITa  OOIIECTBEHHO-TIOJIC3HOW  AKOJOTMYECKOU
JEATEILHOCTH.

OOmiee 4ymcia0 YacoB, MPEAYCMOTPEHHBIX IS M3YYCHHS XUMHU Ha YTIyOJICHHOM YPOBHE CpPEIHEro
oOmero oopazoBanus, cocrapisier 136 vacos: B 10 kimacce — 68 yacoB (2 vaca B Henenio), B 11 kimacce

— 68 yacoB (2 "yaca B HEJIEIO).



COJEPXAHUE OBYYEHUSA
10 KTACC OPI'AHMYECKASA XUMUA
TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[Ipenmer u 3HaueHHE OpraHUYECKOM XHMMUH, MPEICTABICHHE O MHOI0OOpa3uu OpPraHHMYECKUX
COETUHEHUM.

DJNEeKTPOHHOE CTPOCHUE aTOMa YIJIepoJia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS. BaneHTHBIE
BO3MOXXHOCTH aTOMa yIjlepoJa. XHUMHUYECKas CBA3b B OPraHUYECKUX COCAUHEHMSIX. TUIbI
ruOpuau3alMy aTOMHBIX opOuTasnel yriepoaa. MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOH CBSI3U
(0OMEHHBI U JTOHOPHO-aKLENTOpHBbIN). TUIBl NMepeKphIBaHUs ATOMHBIX OpOUTaNeH, G- M T-CBA3H.
OnuuapHasi, ABOWHas M TpoiHas cBA3b. CrocoObl paspbiBa CBsA3EH B MOJIEKYJIAaX OPraHUYECKHUX
BemiectB. [ToHsTHE O CBOOOIHOM paguKaie, HyKiIeo(huiIe u JMEKTpopue.

Teopus crpoenust oprannueckux coenuHeHnii A.M. ByTiepoBa u coBpeMeHHbIE IPeACTaBICHUs
O CTPYKTYpe MOJIEKYJ. 3Ha4Y€HHE TEOPUU CTPOCHUS OPraHUYECKUX COEAMHEHHMU. MonekyspHele u
CTpyKTypHBIE (Gopmyibl. CTpyKTypHBIE (OPMYJIBI Pa3TUYHBIX BHIIOB: Pa3BEPHYTas, COKpaIIEHHA,
ckenerHas. M3omepus. Buasl m3oMepun: CTpyKTypHas, MPOCTPAHCTBEHHAs. JIEKTPOHHBIE () ()EKTH B
MOJIEKYJIaX OPTaHUYECKUX COCTUHEHNUHN (MHAYKTUBHBINA U Me30MEpHBIN 3P(EKThI).

IIpencraBnenue o kinaccupukauu opraHvyeckux BemiecTB. IloHsaTue o (yHKIMOHAIBHON
rpynne. ['omonorus. I'omonmormyeckue psapl. CucremaTHdeckass HOMEHKJIATypa OpraHH4eCcKHX
coequHenuil (IUPAC) u TpuBnaibHble HA3BaHUS OTIENbHBIX NIPEACTaBUTENEH.

OcobeHHocTH U Kiaccu(uKalus OpraHudeckux peakiuil. OKUCINTEeNTbHO-BOCCTAHOBUTEIIbHBIC
peaKuy B OPraHUYECKON XUMUH.

SKCHGDHMeHTaﬂBHIﬂe METOJbI HM3YYCHHA BCIICCTB W HX HDGBD&HIGHI/Iﬁi O3HAaKOMJICHUE C

oOpa3uaMu OpraHMYECKUX BEUIECTB U MaTepuajaMd Ha HUX OCHOBE, OMbITHl [0 MPEBPALICHUIO
OpPraHUYECKUX BEIIECTB MpU HarpeBaHUM (TUIaBleHUE, OOYTJIMBaHUE U TOPEHHE), KOHCTPYHPOBAHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanbl. ['omonormueckuit psin ankaHoB, oOmiast (opmynia, HOMEHKJIATypa U HW30MEpHS.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHOB, SP°-THOPUAM3ALMSA ATOMHBIX
opbOutaneit yriaepona, o-cBi3b. dusnyeckre CBONHCTBA aJKaHOB.XMMUYECKHE CBOICTBA alKaHOB:
peakuuu 3aMelleHUus, H30MepU3alluy, JETUIPUPOBAHMS, NMKIM3AIMHM, THPOJU3a, KPEKUHra,
ropenus. [IpeacrapineHne o MexaHu3Me peakuil paguKaIbHOTO 3aMELCHUS.

Haxoxxnenue B npupojae. CriocoObl MOMyYeHHUs U IPUMEHEHUE aJIKAHOB.

[Muknoankanel. OOmas Qopmyna, HOMeHKIarypa U uzomepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKUX CBOMCTB MaJIbIX (LIMKJIOMPONaH, HUKIOO0YTaH) U OOBIUHBIX (LIMKJIONEHTAH, [IUKJIOreKCaH)

nuKIoankanoB. CiocoObl MOyYEHUST U TPUMEHEHNE ITUKIIOATKAHOB.



Ankenbl. ['oMonorudeckuii psij ajakeHoB, obOmas (Gopmyia, HOMEHKJIATypa. DJIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHKE MOJIEKYJI AIKEHOB, Sp>-THOpUIM3allis aTOMHBIX opOuTaneil yriuepona, -
u m-cBsi3u. CTpyKTypHas M reoMeTpuueckas (Luc-TpaHe-) nzomepus. @Usnueckre CBOMCTBAa aJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKLMM IPUCOCIANHEHUS, 3aMEUICHNS B O-IIOJIOKEHHE IIPU JBOWHOHN CBSA3M,
noyimMepu3anuu 1 okucienus. IIpasuno MapkoBHukoBa. KauecTBeHHbIE peaklMM HA IBOMHYIO CBS3b.
CriocoOblI mosryueHust 1 IPUMEHEHUE aJIKEHOB.

Ankanuensl. Knaccudukanus ankagneHoB (CONpsHKEHHBIC, U30JIMPOBAHHBIC, KYMYIUPOBAHHDIE).
OC0OEHHOCTH SJEKTPOHHOTO CTPOCHHUS W XUMHUYECKUX CBOWCTB COMNPSKEHHBIX TUEHOB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuszanust conpspk€HHbIX AMeHOB. CrocoObl MOMy4eHUs M IPUMEHEHUE
aJIKa/INEHOB.

Anxunbl. ['oMomorndyeckuil psia alkuHOB, oO0mas (opmyrna, HOMEHKJIATypa U H30MEpHS.
DJNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ] aJIKUHOB, SP-TMOpHIM3alUsl aTOMHBIX
opbutaneit yrinepona. dusznuyeckue CBOWCTBAa aJKMHOB. XHMHYECKHE CBOMCTBA: peakLuu
MPUCOEANHEHUS, IMMEpPU3aluu U TpUMEpU3alMM, OKHcIeHUs. KucIoTHble CBOMCTBAa aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBSi3b. KauecTBeHHBIE peakiuu Ha TpPOHHYIO CBs3b. CrocoObl
IIOJIy4Y€HUS U IIPUMEHEHUE AJIKUHOB.

Apomaruyeckue yriaeBofopozb! (apeHsl). ['omonoruuyeckuit psa apeHoB, obmas ¢opmyna,
HOMEHKJIATypa M H30MEpHUs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl OeH30Ia.
du3nyecKue CBONCTBA apEHOB. XMMHUECKHUE CBOMCTBA OEH30J1a U €r0 TOMOJIOIOB: PEaKIMHU 3aMeEHUs
B OEH30JIbHOM KOJIbLIE M YTJIEBOAOPOAHOM pajiuKaie, peakluu PHUCOSINHEHH S, OKHCICHHE TOMOJIOTOB
6enzona. IlpencraBienne o0 OpHEHTHPYIOLIEM AECUCTBUM 3amMecTuTeNell B OEH30JbHOM KOJIbLIE Ha
IpUMepe aJIKWIIBHBIX PAaJUuKaIoB, KApOOKCHIIbHOM, TMAPOKCHIIBHOM, aMUHO- U HUTPOTPYMIIbI, aTOMOB
rajjoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOMCTB crtupona. [lonumepusauus crupona. CrnocoObl
IIOJIy4Y€HUS U IPUMEHEHUE APOMATUYECKUX YTIIEBOJOPOIOB.

ITpuponnsiii ra3. IlonytHele HedTsHbIE ra3el. HedTh 1 €€ nmpoucxoxaenue. KameHHsll yrons u
MpOAYKTHl ero mnepepabotku. CrocoObl mepepaboTku He(TH: MEepPeroHka, KPEeKUHT (TEPMHYECKUH,
KaTaJUTHUYECKUl), pUPOpMUHT, muposu3. IlpoaykTbl mnepepabOTKM HEPTH, HUX NPHUMEHEHHE B
MPOMBIIIJICHHOCTH U B OBITY.

I'enernyeckas CBSA3b MEXKAY PA3IMUYHBIMU KJIACCAMM YIJIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHME TaJOreHNPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu 3aMenienus rajoreHa
Ha TUAPOKCOTPYIIY, HUTPOIPYIIy, IUAHOTPYIIy, aMUHOrpynmny. JleicTBue Ha rajJoreHnponu3BOIHbIE
BOJAHOIO M CHUPTOBOIO pacTBopa mI€noun. B3anMonelicTBHE IUTaIOr€HAJIKaHOB C MarHUEM U
HUHKOM. [IoHsATHE O METalNIOOpPraHMYecKUX COEAMHEHUsAX. Vcmonb3oBaHME TralOreHIPOU3BOIHBIX

YIJIEBOJIOPOOB B OBITY, TEXHUKE U NPU CUHTE3€ OPraHUYECKHUX BEIIECTB.



OKCIIepMMEHTAJIbHEIC METOABI M3YVUCHHS BEIISCTB M WX NPEBPAICHUM: HU3Yy4YCHUC (1)I/IBI/I‘ICCKI/IX

CBOMCTB yIJIEBOJOPOAOB (PAacCTBOPUMOCTH), KAuECTBEHHBIX PpEaKLMHM yIIeBOJOPOAOB pPa3IMUHBIX
KiaccoB (oOeciBeunBaHue OpOMHOM WJIM HMOAHOM BOJABI, pacTBOpa IIepMaHraHaTa Kajwus,
B3aMMOJICHICTBHE alleTWIEHA C aMMHMa4yHbIM pacTBOpoM okcuzaa cepebdpa(l)), kadyecTBeHHOE
oOHapy’KeHHe yriepoJa U BOJ0po/ia B OPraHUYECKUX BELIECTBAX, NOJYyYEHHUE ITUIIEHA U U3YUEHUE ero
CBOWCTB, O3HAKOMJICHHE C KoJuleKuusaMu «HepTte» u «Yromw», ¢ oOpa3aMu IiacTMace, KayqykoB H
PE3UHBI, MOJIETTUPOBAHUE MOJIEKYJI YTIIEBOJOPOIOB U rajlOr€HIPOU3BOAHBIX YTIEBOA0POIOB.

Kucsopoacoaep:kamue opranu4eckne coeJUHEeHH .

IIpenensHble ogHOaTOMHBIE cUpThl. CTpoeHHE MOJEKyd (Ha IpHUMEpe METaHoJla U 3TaHOJa).
I'omonornueckuii psin, odmas Gopmyina, U3oMepusi, HOMCHKIIaTypa u Kiaccudukaius. duznueckue
CBOMCTBA MPEEIIbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbIe CBSI3U MEXAY MOJIEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pPEAKIMM 3aMEIleHUs, JEeruApaTallid, OKUCJIEHUS, B3aUMOJEHCTBHE C
OpPraHUYeCKUMHU M HEOPraHMYeCKUMH KucioTamMu. KauecTBeHHas! peakiys Ha OJHOATOMHbBIE CIIUPTBHI.
JleiicTBue 53TaHOJIa M METaHOJA Ha OpraHu3M uyesnoBeka. CHocoObl MONy4eHHUs U IPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpoctbie 3¢dupsl, HOMeHKIaTypa U u3zoMmepus. OcoOEHHOCTH (QU3MUECKUX M XUMHUYECKHX
CBOMCTB.

MHoOroaroMHbl€ COIUPTHI — ATHWJIECHIVIUKOIb U MHLEPUH. PU3nyecKne U XMMUYECKHE CBOMCTBA!
peakuuu 3aMelleHHus, B3aUMOJEHCTBHE C OPraHUYECKUMU U HEOPraHMYEeCKUMMM KHUCIIOTaMH,
KayecTBEHHasl peakluss Ha MHOroaTOMHbIe CHMpTHL. [IpeacraBinenne o MexaHH3ME peakuui
HyKJIeopuibHOrO 3amereHus. JlelictBue Ha opranusm yenoBeka. CriocoObl MOTY4YEeHUs] U IPUMEHEHUE
MHOT0aTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHE THUAPOKCOTPYIIBI U OEH30JIbHOTO Spa.
®dusnueckue cBoiicTBa perona. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (peHosa. KauecTBeHHBIE peakuu
Ha  ¢enon. TokcuyHocth  (eHonma. CnocoObl  THOMy4deHHs UM HpUMEHeHHe  (eHoa.
®denondopmanbIeruiHas cMoJa.

KapOoHusbHble COETUHEHUS] — albJETHAbl U KETOHBI. DJIEKTPOHHOE CTPOECHHE KapOOHUIbHOMN
rpynsl. ['oMogorudeckue psijibl albJeru0B U KETOHOB, 0011as popMyIia, U30MepUs 1 HOMEHKIIATypa.
Du3nYeCcKUe CBOICTBA AJIbJIETUI0B U KETOHOB. XMMUYECKHE CBOMCTBA AJIbIETU/IOB U KETOHOB: PEAKLINU
npucoearHeHus. OKUCIIEHUE allb/IeTH/10B, KAYECTBEHHbIE PEAKIMH Ha ayibJieru ibl. CrIocoObI MOTydeHus
Y IPUMEHEHUE aJIbJIETUJI0B U KETOHOB.

OnHOOCHOBHBIE TpeneibHble KapOOHOBBIE KHCIOThL. (OCOOEHHOCTH CTPOEHHUS MOJEKYJ
KapOOHOBBIX KUCIIOT. M30Mepus u HOMeHKIaTypa. PU3nuecKue cBOMCTBAa 0JTHOOCHOBHBIX MPeIEIbHbIX
KapOOHOBBIX KHCIOT. BomopoaHbie CBsI3U MEXIy MOJEKyJlaMHu KapOOHOBBIX KHCIOT. XMMHUYECKHE

CBOMCTBA: KHCIIOTHBIE CBOWCTBA, PEAKIUSA ATEPUPHUKAINHA, PEAKIIUA C YIaCTHEM YTJIEBOJOPOIHOTO



panukana. OcOOCHHOCTH CBOWCTB MYpPaBbHHOW KHUCIOTHL. [IOHATHE O TPOU3BOAHBIX KapOOHOBBIX
KHCIOT — CIHOXHBIX 3¢upax. MHoroobpazue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB
HETpeAeTbHBIX U APOMATHUECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX
kucnot. IlpencraButenu  BeICHIMX — KapOOHOBBIX  KHCIIOT:  CTE€apUHOBas, MaJbMUTHUHOBAS,
OJICUHOBAsL, IUHOIE8As, NTUHONeH08as KUCTOThl. CrnocoObl MONy4YeHHs W NpPUMEHEHHEe KapOOHOBBIX
KHCJIOT.

Crnoxuble 3¢upbl. ['omonoruueckuii psa, oOmas ¢dopmyia, HU30MEpUs U HOMEHKJIATypa.
duznuecKre 1 XMMUYECKHE CBOMCTBA: THIPOJIA3 B KUCIIOM U IIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, Gu3ndeckrue 1 XAMUYECKHAE CBONCTBA )KUPOB: THIPOJIA3 B KUCIIOHN U IIETOYHON
cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIINX OCTATKU HEMPEAETbHBIX )KUPHBIX KUCIOT. JKupbl B
IIPUPOJIE.

MpbLIa KaK COJIU BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JACHCTBUE.

O6mas xapaktepucTrka yrieBogoB. Kinaccudukanus yrieBogoB (MOHO-, TU- U MOJHCAXAPUIBI).
MoHocaxapuabl: TIIOK03a, (pyKTo3a, rajlakrosa, pudo3a, Ae3okcupubos3a. Pu3nuecKkue CBOHCTBA U
HaxoxzaeHue B npuponae. PorocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUHUH C Y4YaCTHEM
CHHUPTOBBIX M albJACTHAHOMN TPYII, CIIUPTOBOE U MOJIOUHOKHUCIOE OpokeHue. [IpumMeHenne rioKo3bl,
e€ 3HAueHHE B IKU3HEIAEATEIBLHOCTH opraHu3Ma. J[lucaxapuipl: caxapo3a, MajlbTO3a MU JIAKTO3a.
BoccranasnuBaroye 1 HeBOCCTaHaBIMBArOLUeE qucaxapuabl. ['uaponus nucaxapuaos. HaxoxaeHue B
npupoe u npuMeHenue. [lonucaxapuapl: Kpaxmal, NIMKOTEH U LeTo03a. CTpoeHre MaKpOMOJIEKYJT
Kpaxmasa, IJIMKOT€Ha U 1eJUTr0J103bl. DU3nUecKue CBOMCTBA Kpaxmalla U LEeJUII0J03bl. XUMHUECKUE
CBOMCTBa Kpaxmalia: THIPOJIU3, KAUeCTBEHHAs! peaklus ¢ H0JI0M. XUMHUECKHE CBOMCTBA LIEJUIIOIO3bI:
TUPONU3, TOoJyuyeHue 3(QupoB 1eoa03bl. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK).

OKcllepUMEHTAIbHbIE METO/bl M3YYEHMs] BEWIECTB M MX MpPEeBpallleHHi: paCTBOPUMOCTb
pa3UYHBIX CIIUPTOB B BOJE, B3aUMOCHCTBUE ATAHOJA C HATPUEM, OKHUCIEHHE THJIOBOIO CHHUpPTa B
aNBJIETH/I Ha PACKaJEHHON METHOW IMPOBOJIOKE, OKHCIIEHHE STHJIOBOTO CHHUPTA JUXPOMATOM KaJUs
(BO3BMOXXHO HCIIOJIb30BaHWE BHUACOMATEPHATOB), KAUECTBEHHBICE pEAKIMHA Ha albIeTHAbl (C
ruapokcuaom auammuacepedpa(l) u ruapoxcuaom meau(Il)), peakius rauiepuHa ¢ TUAPOKCHUIOM
meau(Il), xumuueckue cBoWCTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJIEHCTBHE pacTBOPa IIIFOKO3bI C
runpokcuaom menu(Il), B3anmoseiicTBre kpaxmana ¢ HOJ0M, pelIeHHe SKCIIEPUMEHTANBHBIX 3a71a4 110
teMaM «CrupThl U heHonby, «KapOoHoBbIe KUCTIOTHI. CI0XKHBIE IPUPBD).

A3oTcoaep:Kalue OpraHnyecKue coeJHHeHusl.

AMUHBI — OpraHUYecKue Mpou3BoAHbIe aMMuaka. Kiaccudpukanus aMHHOB: anudarudeckue u
apoMaTHYecKue; MEepBUYHbIE, BTOpUYHbIE U TpeTuuHble. CTpoeHue MoOJeKys, obmas ¢opmya,

M30MepHs, HOMEHKJIaTypa u (pU3NUECKHE CBOMCTBA. XMMHUUYECKOE CBOMCTBA alM(PaTHUECKUX aMHHOB:



OCHOBHBIEC CBOMCTBA, aJKWUJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX aMHUHOB C a30THUCTON KUCIOTOM.
Conun alnKuIaMMOHUS.

AHWIMH — TpeACTaBUTENIb aMUHOB apoMaruueckoro psnga. CtpoeHue anHwinHa. Bzaumnoe
BIIMSIHWE TPYNI aTOMOB B MoJjekyie aHwinHa. OCOOEHHOCTH XHMHYECKHUX CBOWCTB aHWJIMHA.
KadectBennsie peakuuu Ha aHWIHH. CrIOCOOBI TOJIYYCHHUS M NMPUMEHEHHE aNu(paTUISCCKUX aMHHOB.
[TorydeHnre aHWIMHA U3 HUTPOOCH307IA.

Amunokucnotrel. Homenknatypa u uzomepus. OTaenbHbIE MPEACTABUTEIU O-aMUHOKHUCIIOT:
[IULOMH, anaHuH. OU3UYecKHe CBOMCTBA aMMHOKHCIOT. XHMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak
aM(OTEpPHBIX OPraHUYECKUX COCIUHEHUM, pEeaKIus IOJIMKOHIACHCAIIMU, 00pa3oBaHWE MENTHIHOM
cBs3u. buonoruyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku xax mpuponHbie monuMepsl. [lepBudHas, BTOpUYHAS M TPETUYHAS CTPYKTypa OCIKOB.
XUMHUYECKUE CBOMCTBA OEIIKOB: THAPOIIN3, JCHATYpallKs, KaYeCTBEHHbIE PEaKIIMK Ha OEIIKU.

OKCIIepUMEHTAJIbHBIC METOJbl M3VUCHMS BCEIIECTB M WX IPEBPALICHHI: PacCTBOPCHUC OEJIKOB B

BOJIE, JeHaTypauus OCJKOB TpU HArpeBaHWM, IIBETHbIE pEaKUUd Ha OCNKH, perieHue
OKCIICPUMCHTAJIBHBIX  3aJa4 II0 TCMaM «A30Tconep>1<amne OpraHnu4eCKuc COCAMHCHUS)» U
«Pacmo3HaBaHue OpraHMYECKUX COSAMHEHUIY.

BbicokomosiekysipHble cOeJUHEHH.

OCHOBHBIE TIOHSTHS XHMHH BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/If/'Il MOHOMCDP, MOJHUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNH, CPEIHSS MOJICKYyJsipHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COSAMHEHHI — MOJIMMEPU3alUs U TOJTUKOHICHCAIHSI.

[TomumepHble Matepuansl. [lmacTMaccsl (MOMUATHUIICH, HOJMIPOIMIEH, MOJUBUHWIXIOPU,
MOJINCTUPOJ, TOJNUMETUIMETAKpUiaT, IOJIUKapOOHAThI, MOJMATUIEHTepedTanar). YTUIU3auus U
nepepaboTKa IIacTUKA.

DOnacToMepbl: HaTypaJIbHBINA KayyyK, CHHTETHYECKHe Kaydyku (OyTaqleHOBBIH, XJIOPONPEHOBBIH,
M30MPEHOBBIN) M CHIMKOHBI. Pe3unna.

Bosnokna: HaTypanbHble (XJIONOK, ILIEPCTh, IMIENK), HCKYCCTBEHHBIE (BHMCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tomumeps! crenuanbHOrO Ha3HaueHus (Te(yoH, KeBiap, 3JIEKTPOIPOBOJAIINE IOJUMEPHI,
Ouopaznaraemble IMOJIMMEPBI).

3KCH€DI/IMGHT8J'II)HI)IG METOJAbI HM3YYCHHA BCIIECCTB W HX HDGBD&HIGHHIZZ O3HAaKOMJICHUE C

o6pa3uaMH MMPUPOIHBIX u HNCKYCCTBCHHBIX BOJIOKOH, IIacrMacce, Kay4yKoOB, PEIICHUC
OKCIICPUMCHTAJIbHBIX 3aJla4d IO TCME «Pacno3HaBpaHue m1acTMacc U BOJIOKOHY.

PacuérHble 3aj1aun.

Haxoxnenne wmosnekynsipHOil (GOpMyJIBI OpPraHMYECKOr0 COCIMHEHHS IO MAacCOBBIM JIOJISIM

AJIEMEHTOB, BXOJAIIUMX B €ro COCTaB, HAXOXKIEHUE MOJIEKYJISPHONH (OpMYJbl OpPraHMYECKOro



coeMHEHHS 10 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJMYECTBY BelIecTBa (Macce, 00BEMY)
MPOAYKTOB PEAKLIUHU U/WJIA HCXOJHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYIIBI OPraHUIECKOTO
BCIICCTBA HAa OCHOBE €I'0 XUMHUYCCKUX CBOMCTB WU CHOCO6OB MOJIy4CHHU:, OMPCACIICHUEC JOJIN BbIXO4a
MPOAYKTA PEAKIIH OT TEOPETUICCKHA BO3MOXKHOTO.

MexnpeIMETHRIC CBS3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d IpU H3Y4EHMM oOpraHuuyeckoil xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK W MOHSATHH,
IIPUHATBIX B OTAEIBHBIX NPEAMETAX €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOw1re ecTeCTBEHHO-HAayuyHbIEe MOHATUSA: sSBJICHHE, HAayuyHbIH (DaKT, IMIIOTE3a, TEOpHs, 3aKOH,
aHaJN3, CUHTE3, Kilaccu(uKanus, HaOIoIeHIEe, U3MEPEHHE, IKCTIEPUMEHT, MO/IEIb, MOJICIIMPOBAaHHE.

®dusuka: mMarTepus, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHD,
BEIIECTBO, TeJIO, O00BEM, arperaTHoe COCTOSHHE BeLIeCTBa, (U3WYECKHE BEIMYUHBI, €IUHUIIBI
U3MEpEHUS, CKOPOCTh, DHEPIHsl, Macca.

buonorus: kieTka, opraHu3M, JKOCHCTeMa, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTb,
aBTOTPOGHBIN U TeTEPOTPODHBIN THIT TUTaHUS, OpOKEHHE, POTOCUHTE3, AbIXaHUE, OCITIKH, YTIICBOIbI,
KHUPBI, HYKJICMHOBBIE KUCIIOThI, (DEPMEHTBHI.

I'eorpadus: none3Hple UCKOMIAEMBbIE, TOIIIIUBO.

TexHosorus: NUILEBbIE MPOAYKThl, OCHOBBI PAIMOHAJIBHOTO IHUTAHMS, MOIOLIUE CPENCTBA,

MaTepuraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC OBILIASI U HEOPTAHUYECKAS XUMMUA

Teopernyeckue 0CHOBbI XUMMH.

Atom. CocTtaB aTOMHBIX saep. Xumuueckuil anemeHT. M3orombl. CTpoeHHE 3JIEKTPOHHBIX
000JI04eK aTOMOB, KBAaHTOBBIEC YHCIIA. DHEPTreTHYECKHE YPOBHU U MOIYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccudukanus XuMUYeCKHX 3I€MEHTOB (s-, p-, d-, f-omemenTsl). Pacnpenenenue 371eKTpOHOB MO
aTOMHBIM  OpOUTAJSIM. DJIEKTPOHHBIE KOH(PUTYpaIllMd aTOMOB JJIEMEHTOB IE€PBOTO—4YETBEPTOTO
MEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, OJICKTPOHHBIE KOH(MUTypallMu HOHOB.
DNEeKTpOOTPULIATETbHOCTD.

[Tepuonnueckuii 3akoH U Ilepuognueckas cucrema xumuueckux aneMeHToB J1.M1. Menneneesa.
CBs3b EpUOAUYECKOT0 3aK0HA U [lepnoanyeckoil CHCTEMBI XUMUYECKUX JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHS] CBOMCTB XUMHUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEUIECTB MO TPYyNIaM U MeprojaM. 3HaueHHuEe EPUOANIECKOTO
3akoHa /[.1. Menneneena.

XuMuyeckass CBS3b. BHAOBI XHMHYECKOW CBSI3W. KOBaJICHTHas, WOHHAs, MeTajJImdecKas.

MexaHu3mbl o0OpazoBaHwms KOBQJICHTHOM CBSI3H: 0OMEHHBIN



U JOHOPHO-AaKIENTOPHBIN. DHEPrus U JUIMHA CBSA3H. I10JIIpHOCTD, HANPABICHHOCTh M HACBHIIAEMOCTh
KOBaJIECHTHOM cBs3U. KpaTHble cBsi3u. BonopoaHast cBsi3b. MeXMOIIEKYIISIpHBIE B3aUMO/ICHCTBUS.

BaneHTHOCTB ¥ BaJIEHTHBIE BO3MOXHOCTU aTOMOB. CBS13b AJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX
reOMETPUUECKUM CTPOCHHEM (Ha IPUMEPE COEAMHEHUH 3JIEMEHTOB BTOPOIO IIEPUOJIA).

IIpencraBienne O  KOMIUIEKCHBIX — coenuHeHusX. CocraB  KOMIUIEKCHOIO — MOHa!
KOMILIEKCOOOpa3oBareib, JIMTaHIAbl. 3HAu€HHE KOMIUIEKCHBIX  coenuHenuil. [lomsatue o
KOOPAMHALIMOHHON XHUMUHU.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMs. THIIBI KPUCTAJUNIMYECKUX PEIIETOK
(CTpYKTyp) U CBOWCTBA BEIIECTB.

Ilonsatne o pucnepcHslx cucremax. MctuHHbIE pacTBOpSL. IIpencraBieHne 0 KOJJIOMIHBIX
pactBopax. CriocoObl BBIpaKEHHUS KOHLEHTPAIMH PAaCTBOPOB: MAccoBas JIOJISl BEUIECTBA B PacTBOPE,
MOJIIpHas ~ KOHUEeHTpauus. HacellleHHBIE W HEHACBHILEHHBIE  pacTBOPBL,  PacTBOPUMOCTb.
Kpucrannoruaparsl.

Knaccupukanyus u HOMEHKIaTypa HEOPraHMYECKHUX BeEIleCcTB. TpuBUaNbHBIE Ha3BaHUS
OTJIEJIBbHBIX NIPEICTaBUTEICH HEOPIraHMYECKUX BEIIECTB.

Knaccuukanus XMMHYECKMX pEakUMid B HEOPraHMYECKOM W OpraHUYecKOM XMMHU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXPAaHEHMsI U IIPEBPAILCHUS YHEPIUH IIPU XUMUYECKUX PEAKLIMSIX.
TemoBbie 3G GEKTh XUMUYECKUX peakiuii. TepMOXUMHUYECKHE ypaBHEHHUS.

CKOpOCTh XMMHYECKOW peakluu, €€ 3aBUCUMOCTh OT Pa3IHuHBIX (akTopoB. ['OMOreHHBIE U
rereporeHHsle peakiuu. Karanus u kaTains3aTopsl.

OOpatuMble U HeoOpaTHMble peakUuu. XUMHUECKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTro
paBHOBecHsl. DAaKTOPBHI, BIMSAIONIME HA ITOJIOKEHNE XMMUYECKOTO PAaBHOBECHS: TEMIIEPATYPA, 1aBIICHHUE
Y KOHLIEHTpALMU BEIECTB, y4acTBYIOIMX B peakuuu. [Ipuanun Jle [larense.

Onexrponutuyeckas nuccoruanus. CuiabHble U cinalble eKTpoiuThl. CTeNeHb IUCCOLUAlNN.
Cpena BOJIHBIX DPAacTBOPOB: KHUCIJIOTHas, HeWTpanbpHas, miesnoudHas. Bomoponusiii mokaszarens (pH)
pactBopa. ['maponus coneit. Peakiiuu nonHOro oOMeHa.

OxucanTeNnbHO-BOCCTAaHOBUTENbHBIE — peakiuu. Crenenb  okucieHus. Okuciaurens U
BOcCcTaHOBUTENb. [Iponeccel OKUCIEHUS UM BOCCTAHOBIEHUsA. BaxHedlue OKUCIUTEIN U
BOCCTAHOBUTENIN. MeTOJ1 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOJIU3 PACTBOPOB U PACI/IaBOB BELIECTB.

3KCH€DHMGHT3J'IBHBI€ METOJAbI M3YUYCHUA BCUICCTB U UX HDGBDaHIeHHfII Pa3I0XKECHUEC TICPOKCHIA

BOAOpOJa B MPHUCYTCTBUM KaTajlu3aTopa, MOACIN KPUCTAIIINYCCKUX peHIéTOK, IMPOBCACHUC peaKHI/Iﬁ
HOHHOT'O 06MeHa, OMpCACIICHUC CpCAbl paCTBOPOB C IMOMOLIIBIO HMHAWKATOPOB, H3YUYCHUC BIIMAHUSA
Pa3JIMIHBIX (baKTOPOB Ha CKOPOCThH XUMHYECKOM PCAKIINHA U IMMOJIOKCHUC XUMHUYCCKOI'0O PAaBHOBCCHUH.

Heopranuueckasi xummus.



[Tonoxxenne HemeramioB B [lepuoanyeckoi cucreme xumuueckux anementoB J[.M. MenneneeBa
1 0COOEHHOCTH CTPOCHHS UX aToMOB. PU3NYECKHE CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETAIUIOB
(Ha mpuMepe KUcIopoia, cepsl, hocdopa u yriaeposa).

Bonopon. Ilonmyuenue, ¢usnyeckue M XMMHUYECKHE CBOMCTBA: peaklUMU C MeTallaMd U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxxaenue B npupoie, CiocoObl MoyyeHus, GU3nIecKue 1 XUMUYEeCKUEe CBOMCTBA.
l"asnorenoBoiopopl. BaskHeiime kuciaopoacoaepskaime CoeIMHeHs TanoreHoB. JlabopaTopHbie u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYeHHs raioreHoB. [[puMeHeHne raJoreHoB U UX COeAMHEHUN.

Kucnopon, o3on. JlabopaTopHble U MPOMBILIUICHHbIE CIOCOOBI MOJYYEHHUS KHUCIOpOJa.
duznyeckne 1 XMMUYECKHUE CBOICTBA U IPUMEHEHHE KUCI0pO1a U 030HA. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxxnenue B mpupoje, CIOCOOBI MONMYYCHHS, (PU3NYECKUE U XMUMHYECKHE CBOHCTBA.
CepoBonopon, cyiabduasl. Oxeup cepbi(1V), okcua cepsi(VI). CepHucTas u cepHasi KUCIOTHI U UX COJIH.
OcoOeHHoCcTH CBOMCTB cepHO KUCTOTHI. [IpuMeHenue cepbl ¥ €€ CoeTMHEHUH.

A3zot. HaxoxneHue B mpupoje, CrocoObl MOMydYeHHs, (PU3MUYECKHEe W XUMHYECKHE CBOMCTBA.
AmMmuak, HUTpuAbl. OKcupl a30Ta. A30TUCTast M @30THAsI KUCIOTHI U X coyid. OCOOEHHOCTH CBOWCTB
a30THOM KucHO0ThI. [IpMeHeHne a30Ta u ero coequHEeHN. A30THBIE y100peHusl.

®ochop. Haxoxnenue B mpupojae, crnocoObl MmoirydeHus, GU3ndeckue U XuMUYeCKHUe CBONCTBA.
dochuner u pochun. Oxcunbl pochopa, hocopHas kuciaora u e€ conu. [Ipumenenue Gocdopa u ero
coenunenuil. @ochopHbie yI100peHus.

VYrnepon, HaxoxkaeHue B mpupojae. Amorpornnsie Monudukanyu. Ousnyeckue U XUMUYECKUE
CBOMCTBa MPOCTHIX BeILIECTB, 0Opa3zoBaHHbIX yriaeponoM. Oxcup yriaepona(ll), oxcun yraepona(IV),
yrojbHasi KUCJIOTa U €€ ColIu. AKTUBHUPOBAHHBIN yroiib, aacopOuus. Oysiepensl, rpageH, yriaepoaHble
HaHOTpYOKH. [I[prMeHeHne MPOCTHIX BEIIECTB, 00PA30BAHHBIX YIIIEPOIOM, U €r0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B nmpupose, crnocoObl NoaydeHus, GU3ndecKue 1 XUMHUYECKHe CBOIMCTRA.
Oxcun kpemuusi(IV), kpemMHueBasi KucCiIoTa, CHIMKaThl. [IpuMeHeHHe KpeMHHsSI U €ro COEJUHEHUH.
CrekJ10, €ro noJiy4eHue, BUIbI CTEKIIA.

[Tonoxxenne MmeramnoB B llepuonnueckoil cucreme XHMMHUYECKUX 3JeMEHTOB. OcoOeHHocTH
CTPOEHHUSI DJIEKTPOHHBIX 000JOYEeK aToMOB MeTauioB. OOmue (Qu3MUecKue CBOMCTBA METAJUIOB.
ITpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN PsI HampspDKeHWH MeTauioB. OOmme crnocoObl MOJYyYeHHS METAIIOB:
TUIPOMETAUTYPrusi, TUPOMETAIUTYPIUs, dJeKTpoMeTatyprus. I[loHsATHe O KOppO3UM METalIOB.
CrniocoOblI 3alUTHl OT KOPPO3HUH.

OOmas xapakrepuctuka MeTauioB [A-rpynmber  Ilepuoguueckoil cucTeMbl  XMMHYECKHX
aneMeHTOB. HaTpuii u kanuii: moinydenue, puandeckue 1 XuMUYEeCKHe CBOICTBA, MPUMEHEHHUE MPOCThIX

BEIIECTB U UX COEIUHECHUN.



O6mass xapakrepuctuka wmetawioB [IA-rpynmer [lepuogumdeckoil CHCTEMBI XUMHUYECKHX
3JIEMEHTOB. MarHuii M KanbLWi: MosyuyeHue, (U3N4YecKue M XMMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coennHeHni. JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AnroMuHUi: nony4yenue, Gu3ndeckre 1 XuMU4eckre CBOMCTBa, MPUMEHEHHUE MPOCTOr0 BEIIECTBA
U ero coeiuHeHud. AM(poTepHble CBOWCTBA OKCHIA U THIIPOKCHIA aTIOMUHUS, THIPOKCOKOMILIEKCHI
AITIOMUHMUSL.

OOmiast xapakTepucTuka MeTauioB nodounsix noarpymmn (b-rpynm) Ilepuoauueckoii cructemMsbl
XUMUYECKUX IJIEMEHTOB.

dusnueckue U XUMHUYECKHME CBOICTBA XpomMa M €ro CoeluHeHWil. OKCuAbl U TUIPOKCHUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl u AMXpOMATHI, UX OKUCINUTENbHBIE CBOMCTBA. [losyueHue
U IPUMEHEHUE XPOMa.

®usnueckue U XMMHUYECKHE CBOMCTBA MapraHlla M €ro CoeuHeHUui. Baxuneilmme coearHeHUs
mapranna(ll), wmapranna(IV), wmapranma(VI) wu wmapranna(VII). Ilepmanranatr kamus, ero
OKHCIIUTEJIbHBIE CBOMCTBA.

duznyecknue U1 XMMHUYECKHE CBOMCTBA XkKeJle3a U ero coeAMHeHUH. OKCHUIbI, TUAPOKCUBI U COJIH
xene3a(ll) u sxeneza(Ill). [lonydyenue u mpuMeHeHUE keje3a U ero CIIaBOB.

du3nuecKrue U XMMHYECKHE CBOMCTBA MeAu U €€ coenuHeHuil. [lonyyenue n npumMeHeHue Meau
U €€ COCIMHECHUM.

Hunk: nomydenue, (U3MUECKUE M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBAa OKCHAA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne 1IuHKa U ero CoeAMHEHU .

OKCIEPUMEHTAIBHBIC METOAbl M3YYCHHS BEIISCTB M HX IPEBPaIllCHUM: HU3YYUYCHUC o6pa3u013

HEMETaJUIOB, TopeHue cepsl, hochopa, kene3a, MarHusl B KUCIOPO/JIe, U3yUeHHE KOJIEKIINU «MeTaib
M CIUIaBb», B3aUMOJCHCTBUE IWICTIOYHBIX M IIEIOYHO3EMENIBHBIX METANIOB C BOJOW (BO3MOXKHO
UCIONIb30BaHUE BHUICOMATEpUAIOB), B3aUMOJACWCTBHE IIMHKA W Kelle3a C pPacTBOpaMH KHUCIOT H
LIEJI0YEH, KAa4eCTBEHHBIE PEAKIMM Ha HEOPraHWYECKHWE AHUOHBI, KaTHOH BOJOPOJAa U KaTUOHBI
METAJUIOB, B3aUMOJICHCTBUE THAPOKCUIOB AJIIOMHUHHMS M LIMHKA C PAcTBOpPaMU KHCIOT M ILIEIOYEH,
pelieHne SKCIePUMEHTABHBIX 3a1a4d 1mo TeMaMm «l amoreHsr», «Cepa u e€ coeaMHEHUs», «A30T H
dbocdop 1 ux coequHEHUsD», «MeTalbl TJIaBHBIX MOATPYI, «MeTauibl TOOOYHBIX MOATPYTI».

XMMHUS U KN3Hb.

Ponp xumMuu B o6ecriedeHrH yCTOWYHNBOTO pa3BUTHSA YesioBedecTBa. [[oHATHE 0 HAyYHBIX METO/1aX
MO3HAHUS ¥ METOJIOJIOTHN HAYYHOI0 ucciaenoBanus. HaydHble NpUHIUIIBI OpraHru3aliid XUMUYECKOTO
MpOU3BOJICTBA. [IpOMBINIUIEHHBIE CHOCOOBI TOMY4YEHUS BaXXHEHIIMX BEIIECTB (HAa MpUMepe
MPOM3BOJICTBA aMMMaKa, CEPHOM KHUCIOTHI, MeTaHoia). [IpoMbIlUIeHHBIE CIOCOOBI TOMyUYEHUs
METAJJIOB U CIJIABOB. XMMUUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpelbl U ero mocieACTBUs. Posib Xxumun

B 00ECTICUCHHH YHEPTETHIECKOI 0€30MacHOCTH.



Xumug ®  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [lpaBuia  MCHOIB30BaHUS
JIEKApCTBEHHBIX MpenaparoB. Poib XUMUM B pa3BUTUU METULIUHBI.

XuMHs THIM: OCHOBHBICE KOMIIOHEHTHI, MUIIEBBIC 100aBku. Ponbk xumuum B oOecriedeHuun
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mnapdromepHsle cpeactBa. beitoBas xumuda. [lpaBuna 6Ge3zomacHoro
WCIIO0JIH30BaHUS MPENapaToB OBITOBOM XMMHUH B MIOBCEIHEBHOM JKU3HMU.

XuMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIILHBIC MaTEPHAIBI (IIEMEHT, OSTOH ).

XuMus B CEIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpalIbHbIE YA00pEHUS.

CoBpeMeHHbIE KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuka. Martepuanel s
anekTpoHuku. Hanorexnonoruu.

PacuérHble 3aj1a4n.

Pacu€rel: Macchl BemecTBa nim 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce HIIH
00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTOB PEaKLIUU, €CIIM OJHO U3 BELIECTB UMEET IPUMECH, Macchl (00bEMA, KOIIMYECTBA BEIIECTBA)
poAyKTa peakuuu,
€CcIM OJIHO M3 BEUIECTB JIaHO B BHJE PAacTBOpa C ONpPENeIEHHON MacCOBOW IOJIeH pacTBOPEHHOTO
BEILIECTBA, MACCOBOM JI0JIM ¥ MOJIIPHOM KOHIIEHTPALMH BELIECTBA B PACTBOPE, JOJIM BBIXOJA MPOIYKTa
PEaKIu OT TEOPETUIECKH BO3MOKHOTO.

MexxnpeIMeTHEBIE CBA3H.

Peanu3zanus MeXnpenIMETHBIX CBSA3EH NMPH HW3yYeHHWH OOIIeH W HeopraHmdeckod xumuu B 11
KJIacce OCYILECTBIISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, Tak U
HOHﬂTHﬁ, MPUHATBIX B OTACIBHBIX IMMPEAMETAX €CCTCCTBCHHO-HAYYHOI'O [IUKIIA.

OO0mme ecTeCTBEHHO-HAYyYHbIC MOHSTHS: SIBJICHUE, HAy4YHBIA (DaKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaJM3, CHUHTE3, Kjaccu(uKalus, NepruoJUUHOCTb, HAOMIOIEHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIb,
MO/IEJIUPOBAHUE.

®usuka: MaTepus, MUKPOMHUP, MAKPOMHP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U3OTOIbI,
PaaoOaKTHBHOCTb, MOJIEKYJa, JHEPreTHYECKHH YpOBEHb, BEIIECTBO, Telo, OO0BEM, arperaTtHoe
COCTOSIHME BEIIECTBA, WJCaIbHBIA ra3, (pu3nyeckue BeNIWYHMHBI, €IUHUIBI M3MEPEHHsI, CKOPOCTh,
SHeprus, Macca.

buonorus: kierka, opranusMm, 3Kocuctema, ouocdepa, MeTadoanu3M, MaKpo- U MUKPOIJIEMEHTHI,
6eJ'IKI/I, JKHPBI, YIJTIE€BOAbI, HYKJICUHOBLIC KUCJIOTEI, Q)epMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECCTB U ITOTOK
SHEPIUU B IKOCUCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ib, MOJIE3HBIE HCKOMaeMbIe, TOIUINBO, PECYPCHI.

TexHonorust: XuMHYecKas MNPOMBINIJICHHOCTE, MCTAJLIIYpPrus, CTPOUTCIIBHBIC MAaTCpUabl,

CEJIbCKOXO3SIICTBEHHOE ~ MPOU3BOJCTBO,  TNHILEBas  MPOMBIIUIEHHOCTh,  (papMaleBTUYeCKas



IMPOMBIINIJICHHOCTE, IPOMU3BOJACTBO KOCMETHUUYCCKHX IIPE€IapaToB, HPOU3BOJACTBO KOHCTPYKIMOHHBIX

MaTCpHraIOB, SJICKTPOHHAA MPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3VIJIBTATBEI OCBOEHUMA ITPOT'PAMMBI I110 XUMUUN HA YT'JIYBJIEHHOM
YPOBHE CPEAHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YVJIBTATHI B cOOTBETCTBHUHU C CUCTEMHO-IEITEILHOCTHERIM IIOIX0IO0M B
CTPYKType JTUYHOCTHBIX PE3yJbTATOB OCBOCHUS IMpeAMeTa «XUMHUS» Ha yYPOBHE CPEIHEro OOIIero
o0pa3oBaHMs BBIACICHBI CICAYIOIIME COCTABISIONINE: OCO3HAHHE OOYYAIOIUMUCS POCCHICKON
IPaKIaHCKOW MJICHTHYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIIPEICIICHHIO;
HaJu4Yre MOTHBAIMU K OOYUYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYarouIuxcsi PyKOBOJICTBOBATHCS
MIPUHATHIMYU B OOIIECTBE MPAaBUJIAMH XU HOPMaMH MOBEICHNUS; HATUYUE MPABOCO3HAHUS, SKOJIOTUUECKOMN
KYJBTYPbI; CIIOCOOHOCTh CTaBUTH 1I€JTH U CTPOUTH )KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaIMeTa « XUMUS» OTPaXKaloT COPMUPOBAHHOCTH OMBITA
MO3HABATENILHON M TMPaKTUYECKOW JEesATeNbHOCTH OOy4YalIIUXcsi B MpoIlecce peanu3aluu
00pa30BaTeNbHON JICATEIHHOCTH.

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTpakaroT COPMHUPOBAHHOCTD OTIBITA
MMO3HABATCIIPHOW M  MPAKTHYECKOW JICSITEIIbHOCTH OOYYalolIMXCs B  MPOIECCe pean3aliuu
0o0pa3oBaTeNbHON JACATEIHPHOCTH, B TOM YHCIIC B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS:

OCO3HaHUs O0YYAIOIIMMUCS CBOMX KOHCTUTYITHOHHBIX MPAB U 00S3aHHOCTEH, YBAXKCHHS K 3aKOHY
Y TIPaBOMNOPAIKY;

MPEACTABJICHUS O COLMAIbHBIX HOPMax U MpaBUjiaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIbHOCTH TPU CO3JaHUU YYEOHBIX IIPOEKTOB,
pelieHn yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHUH XUMUUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPHU
aHallM3e pa3INYHbIX BUJOB YU€OHOM NeSTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OT€UECTBEHHON XUMUMU;

YBaKEHHUS K TMPOIECCY TBOPUECTBA B 00JIACTH TEOPUM M MPAKTUUYECKOTO MPHIOKEHUS XHUMUH,
OCO3HaHHUs TOTO, YTO JAHHBIE HAyKH €CTh pPEe3yJbTaT IJIMTENbHBIX HAONIIOJEHUHN, KPOMOTIUBBIX
AKCMEPUMEHTAJIbHBIX MIOUCKOB, MIOCTOSTHHOTO TPyJa YUYEHBIX U TPAKTUKOB;

WHTEpeca M MO3HABATEIbHBIX MOTHBOB B TMOJYYCHHUH M MOCIEAYIOIMIEM aHaln3e HHPOPMAIIU O
MEePEOBBIX TOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:



HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTH OIICHUBATh CUTYAallMH, CBSI3aHHBIC C XUMHYECKHMH SIBICHHUSMH, U TPUHUMATH
OCO3HAHHBIC PEIICHUsS, OPUEHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE U TOCTYIKH CBOUX TOBAPUIIIEH C MO3UIIMI HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

4) popmMupoBaHHS KYJILTYPHI 310POBbSI:

MOHMMaHMs LEHHOCTeH 370poBOr0 u Oe3omacHOro oOpa3a JKM3HH, HEO0OXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

coOroieHust TpaBmil 6e301acHOro oOpalleHus ¢ BeeCTBaMH B OBITY, TOBCEIHEBHOI KU3HU, B
TPYAOBOM JAEATEIBHOCTH;

MMOHVMAHUS [ICHHOCTH MPaBWUJI WHIWBUIYATLHOTO M KOJJICKTUBHOTO 0€30MacHOr0 MOBEICHUS B
CUTYalUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHMOTPEOJIEHUS aJIKOTroJs,
HapKOTHUKOB, KYpEHMUSI);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIENOBATEIbCKOW  JESATENBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX AEATEIHLHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUU NMPAKTHYECKUX 3a7a49 CONUATHLHOW HAIIPABICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3yUYEHUIO MPOQeccHii pa3NIuyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS TTPEIMETHBIX 3HAaHUHN M0 XUMHH;

YBaXCHHUSI K TPYTY, JIIOJSIM TPYAa U pe3yaIbTaTaM TPYIOBOH ACSITEITLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAIBHOH TPACKTOPHH OOpa30BaHUs, OymyIien
npodeccun U peanusanyd COOCTBEHHBIX KXHU3HEHHBIX IUIAHOB C YUYETOM ITUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) ’K0JI0TNYEeCKOr0 BOCIIUTAHHUSA:

HKOJIOTHYECKH IEJIeCO00Pa3HOT0 OTHOIICHHUS K MPHUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHHUS JKU3HU
Ha 3emiie;

MOHUMAaHUS TJI00ATBPHOTO XapakTepa JKOJIOTHYECKUX MpoOJaeM, BIUSHUS HSKOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CpEbl;

OCO3HAaHUS HEOOXOIAMMOCTH HWCITOJIb30BAHUS JOCTH)KCHHH XHMHW JUIS PEIICHHS BOIPOCOB
paIMOHATIBFHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPUATHS JEHCTBUA, MPUHOCAIINX BPEA OKPY>KAIOLIEH MPUPOTHON cpesie, YMEHHUS
MIPOTHO3MPOBATh HEOJATONPHUITHBIC 3KOJOTUYCCKUE TIOCICICTBUS IMPEANPUHUMACMBIX JIEHCTBUU W

MpeA0TBpaIIaTh UX;



HAJIMYUS  PA3BUTOrO  SKOJOTHYECKOTO  MBIIUICHUS, OKOJOTHMYECKOH KyJIbTYphl, OIIBITA
JEeSTeIbHOCTH 3KOJIOTUYECKON HAIMPAaBICHHOCTH, YMEHHS PYKOBOJICTBOBATLCS MU B TIO3HABATEIHHOM,
KOMMYHHKATUBHOW ¥ COIMAIBHOW TPAKTHKE, CIOCOOHOCTH W YMEHHS aKTUBHO MPOTHUBOCTOSTH
UIe0JIOTHH XeMohoouu;

7) IEeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MIPAKTUKU;

MMOHMMAaHHS CIICITU(PUKNA XUMUHU KaK HAyKH, OCO3HAHUS €€ poJid B POPMHUPOBAHUH PALIHOHATBHOTO
HAyYHOTO MBIIIJICHHS, CO3IaHUU IICJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIeM MUPE KaK O ¢JIHHCTBE
MIPUPOJBI U YEJIOBEKa, B TIO3HAHUH MPHUPOJAHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHeHUs
MIPUPOJTHOTO PABHOBECHST;

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHMHUHM JIJII COBPEMCHHOW LMBWJIM3AlUU: B €€
I'YMaHHCTUYECKOM HAIPABICHHOCTH U BAYKHOW POJIM B CO3J[aHUU HOBOM 0a3bl MaTepHUaIbHOM KYJIBTYPHI,
B PEIICHUH MIO0ATBLHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS Y€JIOBEUECTBA — CHIPHEBOM, YHEPTCTHUECKOM,
MTUIICBON U IKOJIOTUYECKONM OE30TIaCHOCTH, B PA3BUTHUH MEIHUIIUHBI, 00CCIICUCHUH YCIIOBUH YCITEIITHOTO
TpyJAa U 3KOJOTHYECKH KOM(POPTHOH JKU3HU KAXKOTO YIeHa OOIIeCTRa,;

€CTECTBEHHO-HAYyYHOW IPaMOTHOCTH: TIOHUMAHHUS CYITHOCTH METOJIOB IMO3HAHHMSI, UCTIOIb3yEMBIX
B €CTCCTBCHHBIX HayKax, CIIOCOOHOCTH UCIOIL30BaTh MOTyYaeMble 3HAHUS JJIs aHAIH3a U 00 bSICHEHUS
SIBJICHUH OKPY’KAIOIIEr0o MHPA W MPOUCXOMSIINX B HEM M3MECHCHUU, YMEHUS JIe1aTh 00OCHOBAaHHBIE
3aKIIIOYCHUS HA OCHOBE HAYYHBIX ()AKTOB U MMEIOUIMXCS JAaHHBIX C IEIBI0 TOJIYYCHHUS JTOCTOBEPHBIX
BBLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO WCIIOIB30BaTh XMMHUYSCKHUE 3HAHUS IS PEIIeHUs TpoOiieM B
pEATbHBIX KU3HEHHBIX CHUTYAIUsX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATENbCKOM e TENIbHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPBHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTy9ICHUIO0 HOBBIX 3HAHUH 110 XHMHU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTIAMHU;

MHTEpeca K 0COOEHHOCTSM TpyJia B PasjInYHbIX cepax MpodhecCHOHATBHON AEATEIIbHOCTH.

METAITPEJIMETHBIE PE3YVJIBTATHI MetanpeaMeTHbIE pe3yJIbTaThl OCBOCHMSI IPOTrPaMMBbl
110 XMMUU Ha YPOBHE CPEHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe UId  (OpPMHpPOBAHUS MHPOBO33PEHHUS OOYYAIOUIMXCA  MEXKIUCHUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOILEHAYYHbIE MOHATHS, OTpaXKaloIIKe IeIOCTHOCTh HAayYHOH KapTUHBI MHUpa U
crieun(pUKy METOAOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, JHEPT U,
SIBJIGHUE, IMPOLIECC, CUCTEMa, HAay4HbIN (DAaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,

ucclenoBaHue, HabltoIeHue, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE);



YHUBEpCaIbHbIE y4eOHbIE JIEHCTBHSI (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
peryisiTuBHbBIC), obecrieunBaroniye (GopMupoBanue (yHKIIMOHATHLHOW TPAMOTHOCTH M COIHAILHOM
KOMITETEHITHH 00YYaroIINXCs;

CIIOCOOHOCTh oOydJaronmxcs HCII0JIh30BaTh OCBOCHHBIC MEXIUCITUTIINHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIC IEHCTBHS B MO3HABATEIBLHON M COIUATBLHOMN
MIPAKTHKE.

MertanpeaMeTHple  pe3yJabTaThl  OTPAKAIOT  OBIAQJCHHUE  yYHHUBEPCATbHBIMU  yUCOHBIMHU
MMO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMHU.

Ilo3naBaTe/bHBbIE YHHBeEPCAJbHbIE YUeOHbIe TeiiCTBHS

1) 6a3oBble JIOrHYecKHe 1eiCTBUA:

CaMOCTOSITENILHO  (OPMYJIUPOBATh H  AKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIATH IENIH JACATEIBPHOCTH, 3a]aBasi IapaMeTPbl M KPUTEPUU MX JOCTHIKEHHUS, COOTHOCUTH
Pe3yIbTAThI IEATETLHOCTH C MOCTABJICHHBIMU LEJISIMU;

WCIIO0JIB30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIJICIATh XapaKTEPHbIC
MPU3HAKU MMOHATHI M YCTaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE TOHATHS AJIs
O0OBSCHEHHS OTJICIbHBIX (DAaKTOB M SIBJICHUH;

BBEIOMpATH OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMH BEIIECTB M XUMHUYCCKUX PEAKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXKIY U3YYaEMbIMH SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHIYKTHBHbBIC, JCIyKTUBHBIC, [0 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOABI U
3aKJTIOYEHUS;

MPUMEHATH B MIPOIIECCE MO3HAHUS UCTIOIh3YEMbIE B XUMUU CUMBOJINYECKHE (3HAKOBBIE) MOJIEIIH,
peoOpa3oBbIBATh MOJIEIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CHMBOI) JIEMEHTA, XUMHUYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOW pEaKlIUu — TpPH PEUIeHHH Y4YeOHBIX TO3HABATEIbHBIX U
MPaKTUYECKHUX 3a71a4, MPUMEHSTh Ha3BaHHBIE MOJICTTLHBIE TTPEICTABIICHHUS JJIs BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a30BbIe HCCIe0BATEIbCKHE 1eiCTBHUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUH;

(hopMyITHpOBaTh IENH U 33/1a41 UCCIIEI0OBAHMS, HCTIOIB30BaTh MTOCTABIICHHBIE M CAMOCTOATEILHO
chopMyITUpOBaHHBIE BOIMPOCH B KAaYECTBE MHCTPYMEHTA TMO3HAHWUS W OCHOBBI MJisi (hOPMHUPOBAHHS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BIIQJIETh HABBHIKAMH CaMOCTOSITENILHOTO TUIAHUPOBAHHUS W TPOBEIACHUS  YUYCHHUYECKHX

OKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHMHA Ha6J'HO)IaTI) 3a XOAOM IIpomecca, CaMOCTOATCIIBHO



IIPOTHO3UPOBATh €T0 pe3yJIbTaT, (POpMyINpOBaTh 000OIEHHS U BEIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH 00OCHOBAHHBIN OTUET O MPOEIaHHON padoTe;

NpUOOPETaTh ONMBIT YYCHUUYECKON HCCIIEAOBATENLCKON M MPOCKTHON AEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIIEHUs MPaKTHYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHbBIX METOJOB ITI03HAHNU.

3) pa6ora ¢ nungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHGPOpMaLWU (HAYyYHO-TIOMYJISpHAs JUTEparypa
XMUMHYECKOI'0 COJIepKaHUs, CIPaBOYHBIE T0cOOUs, pecypchl IHTepHeTa), aHaIu3upoBaTh HH(MOPMaLUIO
pasNUYHBIX BHUJOB U (QOpPM MPEICTABICHMS, KPUTHYECKH OLIEHHBaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTD;

(bopMyIHpOBATh 3aMIPOCHI M TPUMEHSTH Pa3IMYHbIE METO/IbI IPU TIOUCKE B 0TOOpe MH(OpMAITHH,
HE00XOAMMOM JJ1s1 BBIITOJHEHUS yUeOHBIX 331a4 ONpPeAeIEHHOTO THIIA;

IpUOOpeTaTh OMBIT MCHOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (opMy mpencTaBieHus HWHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIMILIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAYYHBIH SI3bIK B KaUu€CTBE CPEJICTBA MPHU paboTe ¢ XUMHUYECKOW HMH(pOpMalMen:
NPUMEHSATh MEXNpeaAMeTHbIe ((pu3nyueckne W MaTeMaTHYeCKHe) 3HAKW U CHMBOJIBL, (OPMYJIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATJIAIHOCTH.

KoMMmyHuKaTHBHBIC yHUBEpCaIbHbIC y4eOHbIC JCHCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIECTBY 00CYk/1aeMOll TEMbI B X0/1€ JUAJIOTa U/UIH TUCKYCCHH,
BBICKa3bIBaTh UIeH, GOPMYJINPOBATH CBOU MPEIOKEHNUS OTHOCUTENIBHO BBIIOJIHEHUS TPETI0KEHHON
3a/1a4y;

BBICTYIIaTh € IIPE3CHTALIMEH pEe3yJbTaTOB II03HABATEIBHOW JIE€ATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHMKAMH IPHU BBITOJHEHUU XUMHUYECKOIO IKCIEPUMEHTA,
MPaKTUYECKOH pPabOTHI MO UCCIEJOBAHMIO CBOMCTB HM3Yy4aeMbIX BEIIECTB, pealu3allud y4yeOHOro
npoekTa, M (OpMyIupoBaTh BBIBOABI IO pe3yjbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUM MyTEM
COI'JIACOBAHUS MO3ULUH B X07e 00CY>KACHUS 1 0OMEHa MHEHUSIMH.

PeryasiTuBHble yHUBEpPCAJIbHbIC YU4eOHbIE 1eHiCTBUA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBJISATH CBOK IMO3HABATEJbHYIO JI€ATEIbHOCTH,
ompenensas e€ eI W 3aJauyd, KOHTPOJMPOBAaTH W IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
IpeJylaraeMblii aITOPUTM JI€HCTBHIA TPH BHITOJHEHNUH YUEOHBIX U UCCIIeI0BATEIbCKHUX 3a/1a4, BRIOUPATh
HanOosiee 2 (HEKTUBHBINA CMIOCOO UX pelIeHUs C YYETOM IMOYUYEHUsT HOBBIX 3HAHWM O BEIIECTBAX M

XUMHUYCCKUX PCAKIHAX,



OCYHWICCTBIIATE CaMOKOHTPOJIb JCATCIBHOCTHM Ha OCHOBC CaMoOaHalluda MW CaMOOLCHKH.

IIPEJIMETHBIE PE3VJIBTATHI IlpenmeTHble pe3yabTaTbl OCBOSHUS IPOTrPaMMBbI 110 XUMUHU Ha
yIiayOJIEHHOM ypOBHE Ha YPOBHE CpEIHEro oOuero o0pa3oBaHUs BKIOYAIOT CHEUPUUECKUE AJIs
yuyeOHOro mnpeaMera «XUMHsS» HaydHble 3HAHUs, YMEHUS M CIOCOObI JEHCTBUH IO OCBOCHMIO,
MHTEPIIPETALMM U NIPEOOPAa30BAHUIO 3HAHUM, BUJIbI JESATEIBHOCTH 110 MOJIyYEHHUIO HOBOI'O 3HAHUS U
MPUMEHEHHIO 3HAaHUH B PA3TUYHBIX YYEOHBIX CUTYAIHSIX, @ TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C XMMHUEH. B mporpamMMe no XxvMMHuM IpEeIMETHBIE PE3YJIbTaThl IMPEACTABIEHBI IO roJaM

HU3YyUCHUA.

10 KJIACC IlIpeanmerHble pe3yJbTaTbhl OCBOeHHsI Kypca «Opranumvyeckass XuMHS»
OTPaKAIOT:

c(OPMHUPOBAHHOCTh NPEACTABICHUN: O MeCTe M 3HAUYCHUM OPraHWYECKOH XUMHM B CHUCTEME
€CTECTBEHHbIX HayK M €€ poju B OOECHEYEHUU YCTOWYMBOIO PA3BUTHUS YEJIOBEUYECTBA B PEILECHUU
npoOJIeM SKOJOTHYECKOW, JHEPreTHYeCKO W NHIIEBOW Oe30MacHOCTH, B PAa3BUTHU MEIAHMIIMHBI,
CO3/IJaHMM HOBBIX MAaTEepUAJIOB, HOBBIX HCTOYHUKOB SHEPrHMM, B OOECIEYEHUH pPALUOHAIBHOIO
IIPUPOJIOIIOIB30BaHUSA, B (DOPMUPOBAHMM MHUPOBO33PEHHUS M OOIIEH KyJIbTYpbl UYEJIOBEKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPELE;

BJI/ICHUE CUCTEMOW XMMHUYECKUX 3HaHMM, KOTOpas BKIIIOUAET: OCHOBOIOJATAIOIINE OHITHUS —
XUMHUYECKUH 3JIEMEHT, aTOM, SApPO M 3JIEKTpOHHas 00ojoYKa aroma, s-, p-, d-aTOMHbIE OpOMTaIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSIHUS aToMa, TMOpUIM3alMs aTOMHBIX OpOHTajel, HOH, MOJIeKyJIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKUCIICHUS, XUMUYECKasi CBA3b, MOJIb, MOJIpHas
Macca, MOJIIpHBIA OO0BEM, YrIepoAHbIN cKeneT, (QyHKUHMOHaJbHAs TPYIA, pajuKall, CTPYKTypHbIE
bopmybl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHbIE), U30MEpUsl CTPYKTYpHasi M MpPOCTPAaHCTBEHHAs
(reoMeTpuyeckas, ONTHYECKasi), H30MEphbl, TOMOJOIMYECKHH psJl, TOMOJIOTH, YIJIEBOJOPOHI,
KHCJIOPOA- U a30TCOAEpKalINe OPraHU4ECKUEe COSINHEHMsI, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOpUH, 3aKoHbI (mepuonunyeckuil 3akoH [[. M. Menneneesa,
TEOpHUsl CTPOEHMS OpraHn4eckux BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHUs MacChl BELLIECTB, 3aKOH
COXpaHEHHUs U MPEBPALICHUS SHEPTUHU NPH XUMHUECKUX PEAKLHUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S3bIK XUMHH, MHUPOBO33pEHYECKHE 3HAHMS, JIekKalllie B OCHOBE MOHMMAHMUS TPUYUHHOCTH U
CUCTEMHOCTH XMMMYECKUX SIBJICHHM; NPEICTaBICHHUS O MEXaHU3MaX XUMUYECKHUX peaKlui,
TEPMOJMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HX IPOTEKaHUs, O B3aUMHOM BJIMSHHU
aTOMOB M T'PYII aTOMOB B MOJIEKYJaX (MHIAYKTUBHBIA U Me30MepHbIi 3ddextsr, opuentantsl 1 u 11

pona); ¢haKTOJOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYUYCHUH U 0€30MMaCHOM MCIOJIb30BAaHUHU



Ba)KHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U IPAKTHUECKOM JIEATEIPHOCTH YeI0BEKa, OOIINX HayIHBIX
MPUHIUIIAX XUMHYECKOTO MTPOU3BO/ICTBA (HA IMPUMEPE NMPOU3BOACTBA METAHOIA, TepepabOTKH HEPTH);

C(bOpMI/IpOBaHHOCTL yMeHHﬁZ BBIABJIATE XAPAKTCPHBIC ITPHU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb UX
B3aMMOCB$I3b, UCIIOJI30BaTh COOTBETCTBYIOIINE MTOHSTHUS IIPH OMMCAHUU COCTaBa, CTPOCHHUS  CBOMCTB
OpraHUYEeCKUX COCIHHCHUI;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX M CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIICCTB;

COCTaBJISITh YPaBHCHHUSI XMMHYECKHX PEaKUUi W PACKPHIBATh HMX CYLNIHOCTb: OKHCIHTEIHHO-
BOCCTAHOBHTEIIbHBIX PEAKIIMH IMOCPEJICTBOM COCTaBJICHHS DJICKTPOHHOrO OajaHca JITUX peakiuu,
peaxkuuii HFOHHOTO OOMEHa MyTEM COCTAaBJIEHUS UX MOJHBIX U COKPALIEHHBIX MOHHBIX YPaBHEHUII;

M3rOTaBIIUBATH MOJICIH MOJICKYJ OPTaHUYECKHUX BEIIECTB [UISl MILTIOCTPALUH X XUMHUYECKOTO M
HPOCTPAHCTBEHHOTO CTPOCHHUSL;

C(bOpMI/IpOBaHHOCTL YMCHHﬁ: YCTaHaBJIMBATL IMPHUHAIJIC)KHOCTE MIYUCHHBIX OPraHMYCCKUX
BEIIECTB 10 MX COCTaBy W CTPOCHHUIO K ONPENelIEHHOMY KJIAcCy/TpyHIle COSTMHEHHMH, 1aBaTh UM
Ha3BaHMs 1O cucrtemaruueckoil HomeHknarype (IUPAC) u npuBOAWTH TpUBHABHBIE HAa3BaHUS VIS
OTJENIbHBIX MPEACTABUTENCH OpPraHMYEeCKHX BEIISCTB (ITUJICH, AalETWICH, TOJYOJ, TIHIEPHH,
ITUJICHTIMKONb, (eHon, (opmanbaeruy, amneTaiblIeruj, aleToH, MypaBbHHAs KHUCIIOTa, YKCYyCHas
KHCJIOTa, CTCAapUHOBAsA, OJICMHOBAA, TAJIbMUTHHOBAA KUCJIOThI, INIMIWH, aJIaHWH, MAaJIbTO34, (bpYKTO?:a,
AHWIINH, TUBHHII, U30IPEH, XJIOPOIPEH, CTUPOII U IpyTHE);

cOPMUPOBAHHOCTh YMEHUS ONPEACITATh BUJ XUMUYECKOW CBS3M B OPraHUYECKUX COEAMHEHUSIX
(KOBa.TIeHTHaSI 1 MOHHAaA CBA3b, G- U M-CBA3b, BOAOPOJHAA CBS[SI));

C(bOpMI/IpOBaHHOCTI) YMCHUA NPUMEHATH IMOJIOKCHHUA TCOPHUH CTPOCHUA OPTaHNYCCKUX BCUICCTB
A. M. Bytneposa st 00bsICHEHHSI 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh YMEHUI XapaKTepH30BaTh COCTaB, CTPOCHUE, (DU3NYECKHUE M XHUMUYECKHUE
CBOMCTBA TUIHWYHBIX HpCI[CTaBI/ITeJ'IeI\/JI PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCHICCTB: AaJIKaHOB,
[IUKJIOAJIKAHOB, AJKCHOB, alKaJMCHOB, aJKHHOB, apOMAaTHYECKHX YTIJIEBOJOPOJIOB, CIUPTOB,
aNTb/ICTU/IOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IIPOCTHIX U CIIOKHBIX I(HPOB, KUPOB, HUTPOCOSTUHEHUH
U aMHMHOB, aMHHOKHCJOT, OCIIKOB, YTJIE€BOJOB (MOHO-, M- W TIOJHCaxapua0B), WILIIOCTPUPOBAThH
FCHCTUYCCKYIO CBA3b MCEXKIAY HHUMH YPABHCHUAMU COOTBECTCTBYIOIIHUX XHUMHWYCCKUX peaKHI/Iﬁ C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHS TIOATBEPXKIATh Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHWYeCKUX COCAMHEHHH OT KPAaTHOCTH M THIa KOBAIECHTHOW CBs3H (O-

n ﬂ:-CBfISI/I), B3aMMHOT'O BJIIMAHWA aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;



C()OPMHPOBAHHOCTb YMEHHS XapaKTepPU30BaTh HMCTOYHUKHU YIJIEBOJOPOJHOIO ChIPbs (HE(TB,
NPUPOJHBIN Ta3, yroyib), CIOCOOBI €ro mnepepadoTKU M IMPAKTHYECKOE MPUMEHEHHE IPOIYKTOB
nepepadboTKu;

c()OPMHUPOBAHHOCTD BIIAJICHUS CUCTEMON 3HAHUN O €CTECTBEHHO-HAYUYHbIX METO/axX MO3HAHUS —
HaOJIIOACHNHU, M3MEPEHHH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (PEeaJbHOM U MBICIEHHOM) U YMEHUS
PUMEHSTH 9TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC ONEpAIlM MBICIUTEIHON AEATEIbHOCTU —
aHaJIM3 M CHUHTE3, CpaBHEHUE, 000OILIeHNEe, CUCTEMATU3alUI0, BBIBICHNUE NMPUYUHHO-CIEICTBEHHBIX
CBsI3€H — /17151 U3yUYEeHUsl CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHI1: BBISBISATh B3aUMOCBS3b XUMHUECKUX 3HAHUH C TOHATHAMH U
NPECTABICHUAMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB JUIs 00Jiee OCO3HAHHOTO TMOHUMAHUS
CYILIHOCTH MaTepUaAIbHOTO €IMHCTBA MUPA, UCI0Ib30BATh CUCTEMHbIE 3HAHUS 10 OPraHUYECKON XUMUU
111 OOBSICHEHUS U IPOTHO3UPOBAHUS BJICHUMN, UMEIOIINUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHI: MPOBOANUTH PACUETHI IO XMMUYECKHM (HopMyJaM U ypaBHEHHUSIM
XUMHAYECKHX PEaKIUil ¢ UCIONb30BaHUEM (PU3MYECKHX BEIMYHMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOIUX BEILECTBA C KOJMUYECTBEHHOM CTOPOHBI: PacdéThl MO HAXOXKIECHUIO
XUMHUYECKOH (OpMyJibl BellecTBa IO M3BECTHBIM MAacCOBBIM JIOJSM XHMHMYECKHX 3JEMEHTOB,
MIPOJYKTaM CropaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHHU: TPOTHO3UPOBATh, AHAJIM3UPOBATH M OLEHUBATH C TO3ULUH
HKOJIOTUYECKOM 0€e30MacHOCTH MOCIEICTBHUS ObITOBOM U MPOU3BOJICTBEHHON AEATENbHOCTH YEI0BEKa,
CBSI3aHHOH C TMepepabOTKOM BELIECTB, UCMOIb30BATh MOJTYUYECHHBIE 3HAHUS JJIS HMPUHATHS TPAMOTHBIX
penieHuit mpoOaeM B CUTYalHsIX, CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHHUI: CAMOCTOATEIbHO IUIAHUPOBATh W TMPOBOJUTH XHUMHUYECKUI
HKCHEPUMEHT (NOJy4YeHHE U U3yueHHE CBOICTB OpraHMYECKMX BEIIECTB, KadeCTBEHHBIE DPEAKLUU
YTJIEBOJOPOAOB PA3IMYHBIX KIACCOB M KHCIOPOACOACPXKAIIUX OPraHMYECKHX BEILECTB, PEIICHUE
AKCIIEPUMEHTAJBHBIX 33/1a4 M0 PAClO3HABAaHUIO OPraHMYECKHX BEIIECTB) C COOIIOACHHUEM IpPaBHII
Oe3omacHoro oOpallleHusl C BEIIeCTBaMU U JIaOOpaTOpPHBIM 000pyJ0BaHHEM, (OPMYJIUPOBATH LIETh
HCCIIeI0BaHMS, IPEJCTaBIATh B pa3nuYHON dopme pe3yibTaThl HKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh MX JIOCTOBEPHOCTH;

c(hOpPMUPOBAHHOCTh YMEHUH:

co0nrofaTh MpaBuja SKOJOTHYECKH II€JIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM
JESATENBHOCTH B LIETSX COXPAHEHMsI CBOETO 3/I0POBBS, OKPYKAIOIIENH IPUPOIHOM Cpeabl U TOCTHKEHUS
€€ yCTONYMBOIO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOI'O JEWCTBHUA HAa JKUBbIE OpPraHU3Mbl ONpEeAeNEHHBIX

OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIch nokazarens [1J1K;



aHAJIM3UPOBATh 11€71€cO000pPa3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U
B OBITY C TOUKH 3pEHUSI COOTHOIIIEHUS PUCK-TI0JIb3a,

cOPMUPOBAHHOCTh ~ YMEHHIl: OCYIIECTBIATh  IIEJICHAMPABICHHBIA  TMOUCK  XHUMHYECKOH
nH(pOpMaLIUY B Pa3IMYHBIX HCTOYHHUKAX (HayyHas U yueOHO-Hay4Has JUTepaTypa, CpeACcTBa MacCOBOM
uH(popmManuu, WNurepner u Ipyrue), KPUTUYECKH aHAIM3UPOBATh XUMUYECKYHO

uHpopMaIuio, nepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUY C IOCTABICHHON yueOHOM 3a1a4eii.

11 KNIACC Ilpeomemmnuie pe3ynbmamot océoenus Kypca «Qouias u Heop2anuyeckas Xumusn))
ompasicarom:

c(OPMUPOBAHHOCTh TMPEACTABICHUN: O MaTEepPHATLHOM EIUHCTBE MHPA, 3aKOHOMEPHOCTSX M
MMO3HABAEMOCTH SIBJICHUH NPUPOBI, O MECTE€ U 3HAUCHUHM XMMUU B CUCTEME €CTECTBEHHBIX HAayK U €&
poJu B 00ECIIEUEHUN YCTOMUNBOTO Pa3BUTHS, B PEIICHUN IPOOIIEM IKOJIOTUYECKOM, YHEPTeTHUECKOMN U
MUIIEBOW 0€30MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3JaHUH HOBBIX MaTEPHAaOB, HOBBIX HCTOUYHHUKOB
SHEPrUH, B O0ECIICUCHUH PAI[MOHATLHOTO TIPUPOIONIOIH30BAHMS, B (DOPMHUPOBAHIH MUPOBO33PEHUS H
o0ImIeH KyJIbTYPBI YEJIOBEKA, & TAKKE IKOJIOTHUSCKH 000CHOBAHHOTO OTHOIIIECHUS K CBOEMY 3JI0POBBIO U
MIPUPOHOI cpejie;

BIIQJICHUE CUCTEMOW XMMHUYECKHX 3HAHHM, KOTOpas BKIIIOUAET: OCHOBOMOJATAIOIINE MOHITHS —
XUMUYECKUN DJIEMEHT, aTOM, SIAPO aToOMa, U30TOIIbI, AIEKTPOHHAsE 0000YKa aToma, S-, p-, d-aTOMHbBIE
opOUTaN, OCHOBHOE W BO30YXIEHHOE COCTOSIHHSI aTOMa, THOpUAM3AIUS aTOMHBIX OpOWTAalieH, HOH,
MOJIeKyJa, BaJeHTHOCTb, JJEKTPOOTPHUIATENFHOCTh, CTEINEeHb OKHUCIICHUS, XWUMHUYecKas CBS3b
(koBalleHTHAsi, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpUCTalNIM4yecKas pemeTKa, XUMHUYECKas
peakius, pacTBOp, SJIEKTPOJMTHI, HEIICKTPOIUTHI, AJICKTPOJUTHUYECKAS TUCCOIUAIUS, CTEIEHb
JTUCCOITMAITNH, BOJOPOIHBIN MMOKAa3aTeb, OKUCIUTENb, BOCCTAHOBUTEb, TETIOBOH A (HEKT XMMUUIECKOM
peaKiuu, CKOPOCTh XUMHYECKOW peaklid, XUMHYECKOe paBHOBECHE; TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON auccouuanuu, nepuogudeckuid 3akoH .M. MenneneeBa, 3akoH COXpaHEHUs
MacChl BEIIECTB, 3aKOH COXpaHEHUs W MPEBpAIEHUs DHEPTUU TPH XUMHUYECKUX PEAKIUAX, 3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX MacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIINEe B OCHOBE MOHUMaHUs MPUYMHHOCTH U CUCTEMHOCTHU
XUMUYECKUX SIBJICHUI; COBPEMEHHbIE MPEJCTABIECHUS O CTPOCHHMM BEIECTBA HA AaTOMHOM, MOHHO-
MOJICKYJISIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSIX; TIPEJICTABICHUS] O MEXaHU3MaxX XUMHUUYECKUX PEaKINi,
TEPMOAMHAMUYECKUX
U KUHETUYECKHX 3aKOHOMEPHOCTAX MX MPOTEKAHMs, O XUMHUYECKOM paBHOBECHM, PACTBOpax H
JUCTIEPCHBIX CUCTeMaX; (haKTOJIOTHUECKHUE CBEJICHUSI O CBOWCTBAX, COCTABE, MOTYYCHUH U 0€30MaCHOM
WCIIOIB30BaHUM BAKHEHIIMX HEOPTAHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW EATETbHOCTH

YEJIOBCKaA, O6H.[I/IX HAaYUYHBIX NPpUHOUIIAX XUMHUYCCKOI'0 IPOU3BOACTBA,



c(OpPMUPOBAHHOCTh YMEHUI: BBISBISITh XapaKTepHble MpPHU3HAKW MOHATUMN, yCTaHABIMBATh MX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHITHUS MIPU OMHCAHUU HEOPTaHWYECKUX BEILECTB U
UX IIPEBPALLECHUN;

c(hOpPMUPOBAHHOCTh YMEHUS UCIOIb30BaTh XUMUYECKYI0 CUMBOJIUKY Il COCTaBICHUS (OopMy
BEIIECTB M YpaBHEHUNW XUMHUYECKUX peaklui, cucreMarnyeckytro HoMeHkimarypy (IUPAC) wu
TPUBHUAJIbHBIC HA3BaHUS OT/ICJIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUS ONPEACISATh BAJICHTHOCTh U CTCICHb OKUCICHHUS XUMHYECKHX
JJIEMEHTOB B COCAMHEHHUAX, BHJI XHMUYECKOM CBA3M (KOBaJE€HTHAs, HWOHHAas, MeETaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKOM PEIIETKH KOHKPETHOTO BEIECTBA;

c(hOPMUPOBAHHOCTh YMEHUS OOBSCHSATh 3aBHCHMOCTH CBOWMCTB BEIISCTB OT BHJIa XUMHYECKON
CBSI3M M THIA KPUCTAJUIMYECKOM pPEImETKH, OOMEHHBIM M JOHOPHO-aKUENTOPHBIM MeXaHH3MbI
0o0pa30BaHMs KOBAJIEHTHOU CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHUM: KIACCU(UIIUPOBATh: HEOPTraHMUECKHUE BEIIECTBA MO MX COCTaBy,
XUMUYECKUE PEAKIMH IO Pa3JIMYHBIM TMpHU3HAKaM (YUCIYy U COCTaBY pPEarupyrolux BEIIECTB,
TEIUIOBOMY (P PEKTY peaKiu, N3MEHEHUIO CTETICHEH OKUCIICHHS AJIEMEHTOB, 0OPaTUMOCTH, Y4aCTHIO
KaTajau3aTtopa W ApPYyrue); caMOCTOATEIbHO BHIOMPATh OCHOBAHUS M KPUTEpUU AJs Kiaccuduxanmu
M3Yy4YaeMbIX BEILIECTB U XUMUUYECKHUX PEaKIINiA;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICT Tiepuoandeckoro 3akona JI. . Mennaeneera u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENBHYIO M MPOTHOCTUYECKYIO (PYHKIUU;

cOpPMUPOBAHHOCTh YMEHHIA: XapakTEepHU30BaTh DSIEKTPOHHOE CTPOCHHE AaTOMOB U HOHOB
XUMHUYECKHX 3JIEMEHTOB NEPBOro—4eTBEPTOro nepuoaos Ilepuonnueckoii cucremsl [1.11. Menneneesa,
UCIOJIb3YSl TOHATUSL «IHEPreTUUECKUE YPOBHMUY», «IHEPreTUUYECKUE MOAYPOBHUY», «S-, p-, d-aTOMHBIE
opbutanm, «OCHOBHOE u BO30YKIEHHOE JSHEPreTUYECKUE COCTOSTHHS aTomay;
OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XMMHUYECKHX JJIEMEHTOB M HMX COEIWHEHUH I0
nepuoaam u rpynnam [lepuoanueckoii cucremsl [1. M. MenneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS UX AIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHUI: XapaKTepu30BaTh (ONMUCHIBaTh) OOLIME XUMHUYECKHE CBOMCTBA
BEILIECTB  PA3JIMYHBIX  KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHME TI'E€HETUYECKOW CBA3UM  MEXKAY
HEOPraHUYECKHUMH BEIIECTBAMU C TOMOIIBIO YPABHEHHUIM COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHII;

c(hOPMHUPOBAHHOCTh  YMEHHS PACKPBIBATh  CYIIHOCTh:  OKHCJIHTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuii TOCPECTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca ATUX PEaKIUil; peakinii HOHHOTO OOMEeHa
MyTEM COCTaBIIEHUSI UX MOJIHBIX U COKPAUIEHHBIX MOHHBIX YPABHEHH; peakiuil TUIPOIn3a; peaKinil
KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHHUS);

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIUN C

y‘-IéTOM HX SHEPIreTUUYCCKUX XAPAKTCPHUCTHUK, XapaKTCP U3MCHCHUSA CKOPOCTHU XUMHUYECKOH pC€aKkuuu B



3aBHCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIEHUS XUMHUYECKOTO paBHOBECHUS O]
BJIMSIHUEM BHEIIHUX Bo3aelcTBuil (mpuHuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTb XUMHUCCKHE pEaKLUH, JIeXKalde B OCHOBE
MIPOMBIIIJICHHOTO TOJYyYeHHUs] CEPHOU KUCIOThI, aMMHaKa, OOILIMe Hay4Hble MPUHIMIIBI XUMHUYECKHX
MIPOU3BOJICTB; 11€JecO00pa3HOCTh MPUMEHEHUS! HEOPraHMYECKUX BEIIECTB B IPOMBIIIICHHOCTH U B
OBITY C TOUKU 3PEHUSI COOTHOILIECHUS PUCK-TIONIb3a;

c(OPMHPOBAHHOCTH BIAJICHUS CUCTEMOH 3HAaHMH O METOJaX HAYYHOTO IO3HAHUS SIBICHUUN
MPUPOAbI — HAOIIOJIEHUE, U3MEpPEHUE, MOJCIMPOBAHHUE, IKCIEPUMEHT (peajbHbI U MBICICHHBIN),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUsS PUMEHSTh 3TH 3HAHUS IPU SKCIIEPUMEHTAIBHOM
WCCIIC/IOBAaHUH BEUIECTB U JUISI OOBACHEHHMS XMMUYECKHUX SIBICHHH, MMEIOIIUX MECTO B TNPHUPOJE,
IIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHON KU3HY;

c(OPMUPOBAHHOCTh YMEHHS BBIBIATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUUA C TOHITUSIMH U
MIPEJICTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB Al 0ojiee OCO3HAHHOTO MOHHUMAaHUSA
MaTepualbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHHS MTPOBOIUTH PACUETHI: C UCTIOIH30BAHUEM TOHSATHI «MaccoBasi OIS
BEIIECTBA B PACTBOpPE» U «MOJISIpHAs KOHIIGHTpAIlMs»; Macchl BellecTBa Wiu 00bEMa Trasza Io
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIH 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEILIECTB;
TeruioBoro 3ddekra peaxkiyu; 3HaYEHUS] BOJOPOIHOTO TOKA3aTENsl PACTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOM CTENEHbIO IMCCOLMALNU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOIYKTa PEAKIIUU, ECIIU
OJIHO M3 MCXOJIHBIX BEUIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J0J€H pacTBOPEHHOTO
BEIIECTBA MM JaHO B M30bITKE (MMEET NMPHUMECH); TOJIM BbIXOJA MPOJIYKTa PEAKUHU; O0OBEMHBIX
OTHOIIICHUH T'a30B;

c(OPMUPOBAHHOCTh YMEHHUI: CAMOCTOATEIbHO IUIAHUPOBATh W TMPOBOJUTH XHUMHUYECKUI
HKCHEPUMEHT (IpOBEIEHHE peakiMii MOHHOTO OOMEHa, MOATBEP)KICHHE KayeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEIIECTB, OMPEIEICHUE CPEIbl PacTBOPOB BELIECTB C MOMOLIBIO HHIMKATOPOB,
U3Y4YeHHE BIMSHMUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XHMHUYECKOM peaKlMH, pelIeHue
SKCIIEPUMEHTAJbHBIX 3a7ay 1o teMaM «Mertamne» u «Hemeramib») ¢ coOnOAeHHEM MPaBHII
6e3omacHOro oOpalleHusl ¢ BEUIECTBAMHU U J1a0OpaTOpHBIM 000pyaoBaHHEM, (HOPMYIUPOBATH LETb
UCCIIIOBaHMs, MPEJICTABIATh B Pa3IU4HON (popMe pe3ynbTaThl HKCHEPUMEHTA, aHAJIU3UPOBATh U
OLICHUBATh UX JJOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHUM: COONIOaTh TPaBWJIA TOJB30BAHMS XUMHYECKOW TOCYAOH U
71a00paTOpHBIM 00OPYJOBaHUEM, OOpAIEHUS C BEUIECTBAMH B COOTBETCTBMU C MHCTPYKIHUSAMH IO
BBITTOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB, HKOJOTHYECKU 11€JeCO00pa3HOro MOBEJCHUS B

OBITY U TPYIOBOM JEATENBHOCTH B LENSIX COXPAaHEHHUS CBOETO 3/I0POBbS, OKPYKaOIIEH MPUPOTHON



Cpelbl U JTOCTHKEHHUS €€ YyCTOMYMBOIO pa3BUTHS, OCO3HABATh OMACHOCTh TOKCUYECKOTO JEHCTBHS Ha
YKUBbBIE OPraHU3Mbl ONPE/ICIEHHBIX HEOPTaHUYECKUX BEILECTB, TOHUMAsi cMbIc nokazatens 1K
cOpPMUPOBAHHOCTh ~YMEHHUH: OCYIIECTBIATH IEJCHANPABICHHBIA MMOUCK XHUMHYECKON
nH(pOpMaLIUY B Pa3IMYHBIX HCTOYHHUKAX (HayyHas U yueOHO-Hay4Has JUTepaTypa, CpeACcTBa MacCOBOM
unpopmauuu, HWHTEpHET UM Apyrue), KPUTUUYECKH aHAIM3HPOBATh XUMUYECKYI0 HH(OpMaIHIO,

nepepabaTbIBaTh €€ M NCIOIb30BATh B COOTBETCTBHH C TIOCTABICHHON Y4eOHOH 3a1a4ei.

TEMATHUYECKOE IIVTAHUPOBAHHME 10 KJIACC

Ne HauMeHoOBaHUe pa3/ie/IoB U TEM IPOrpaMMbI KosinyecTBo yacoB dneKTpoHHble (LHdpoBBLIE)
n/n Bcerol|| KonTposbHsle || [IpakTudeckue 06pasoBaTeNbHbIE Pecypey!
pa6oThl paboThI
|Pa3;|e.11 1. TeopeTniecKkne 0OCHOBbI OPraHMYECKOil XHMHH |
1.1 ||[Ipeamer opranuueckoil xuMuu. Teopus CTpOESHUsS 3 bubanoreka [JOK
opranuueckux coeguHenuit A. M. bytieposa https://m.edsoo.ru/d69df650
|I/IToro 110 pasJieny || 3 || |
|Pazuen 2. YriieBoaopojpl |
2.1 ||TIpenenbHbIE YTAECBOAOPOIBI — AIKAHBI, ITHKIOATKAHBI 5 bubaunoreka [JOK

https://m.edsoo.ru/d69df650




Ne HauMeHoBaHMe pa3/ie/iOB U TeM IPOTrPaMMbl | KoJiniecTBo 4acoB | dnexrpoHHsIe (PpOBLIE)
n/n Bcerol|| KouTposbHsle || [IpakTudeckue 06pasoBaTesibHbie pecypehl
pa6oThl paboThl
2.2 ||HenpenenbHble yTI€BOAOPOABL: alNKEHbI, alKaIUCHBI, 9 2 bubnnorexa [JOK
ANKUHBI https://m.edsoo.ru/d69df650
2.3 ||ApomaTndeckre yriieBOJOPOIBI (apEeHBI) 4 Bubmmorexa IIOK
https://m.edsoo.ru/d69df650
2.4 |[IIpupoaHble HCTOYHUKHU YIJICBOJOPOJOB U UX 2 bubanorexa [JOK
nepepaboTka https://m.edsoo.ru/d69df650
2.5 |[lanoreHNpOW3BOIHBIE YTICBOJOPOIOB 3 Bubmmorexa IIOK
https://m.edsoo.ru/d69df650
| ||KOHTp0nLHLn71 cpe3 3HaHUH 1o Teme YTIeBOJOPOIbI || 2 || 1 || || |
|I/IT0ro 1o paszeny “ 25 H |
|Pa3nen 3. Kucaopojacoaep:kamiue opraHu4ecKue coeJuHeHUs! |
3.1 ||Couptel. @eHon 6 2 bubmuoreka [TOK
https://m.edsoo.ru/d69df650
3.2 |[KapOOHMIIBHBIE COCIMHEHUS: aJlbICT Ul U KCTOHEI. 12 2 bubamorexa [JOK
Kap6oHoBbie kucioThl. CiioxHbIe 3QUpHI. JKupbl https://m.edsoo.ru/d69df650
3.3 ||YrneBoabl 5 bubnuorexa [TOK
https://m.edsoo.ru/d69df650
KonTtpomsHas pabora Kucnopoaconepskarme 2 1
COCANHEHUS
|I/IToro 10 pasjeiy H 25 || |
|Paa;[eJ1 4. A3oTcoJep:kaniue OpranuvecKkue coeJuHeHust |
4.1 ||AMUHBI. AMHHOKHUCIIOTHI. benku 7 1 bubanoreka [JOK
https://m.edsoo.ru/d69df650
| ||KOHTp0J'IBHI>II7[ cpe3 3HAHUU ” 1 || 1 “ “ |
|I/IToro 10 pasjeny || 8 || |
|Paa;[eJ1 5. BbICOKOMOJIEKYJISIPHBIE COeIMHEHUS |
5.1 ||BricOKOMONEKYIAPHBIE COSTUHEHUS 3 1 bubamnoreka [JOK
https://m.edsoo.ru/d69df650
|I/ITOr0 10 pazzeny H 3 || |
|O606H_[afou_{ee HOBTOpPEHUE || 2 || |
|I/ITOFOB8.$I KOHTPOJIbHASI paboTa 3a KypC OpraHn4ecKoil XuMHUn H 2 || |
|OBLIEE KOJIMYECTBO YACOB I10 [TPOIPAMME | 68 | 3 | 6 | |
11 KJIACC
Ne || HaummeHnoBaHue pa3iesioB ¥ TEM NPOTPaMMEI KosuectBo yacos DnekTpoHHbIe (IIU(POBBIC)
n/n Bcero|| KonTponbnsle || [Ipakruyeckue 06pasoBaTeIbHbIC peCypChl
paboTEI paboThI
Pasnea 1. TeopeTuyeckue 0CHOBbI XMMHU |
1.1 ||Ctpoenue aroma. Ileproanyaeckuii 3aK0H 1 6 Bubnmoreka [JOK
IMeproanyeckas cUCTEMa XUMHYECKHX https://m.edsoo.ru/2dd57£24
anemenToB J[. . Menneneena




Ne || HawmmeHnoBaHWe pa3/IesioB U TEM MPOTPAMMBI KommaecTBo yacos DnexTpoHHBIE (ITUPPOBHIC)
n/n Beero|| Konrponsmsre || IpakTiaeckue ||0PA30BATENBHbIE peCypeE!
paboTsl paboTsI

1.2 ||Ctpoenue BemectBa. MHOr00Opa3ue BEIIECTB 8 1 Brnbmmorexa IJOK
https://m.edsoo.ru/2dd57124

1.3 || Xumuueckue peaxum 16 1 3 Bubauoreka ITOK
https://m.edsoo.ru/2dd57124

|I/IT0ro 1o paszeny || 30 ||

|Pa311e.11 2. Heopranmueckasi XuMust

2.1 ||HemeTamisl 15 1 3 Bubnoreka IJOK
https://m.edsoo.ru/2dd57124

2.2 ||Metamsl 15 1 2 bubmoreka [JOK
https://m.edsoo.ru/2dd57124

|I/IT0ro 1o paszeny || 30 ||

|Pa311e.11 3. XuMus M JKH3HL

3.1 |[MeTtonpl ITO3HAHMS B XUMHH. XHMUS U )KU3Hb 6 Bubuoreka ITOK
https://m.edsoo.ru/2dd57124

|I/IT0r0 TI0 pa3zery || 6 ||

|I/ITor013a;1 KOHTpOJIbHAs paboTa || 2 ||

OBIIEE KOJIMYECTBO YACOB I10 68 4 8

[MPOT'PAMME




HHOYPOYHOE INNTAHUPOBAHUE

10 KJIACC
Ne | Tema ypoka KonmuectBo yacoB Jara DJeKTpOoHHbIC ITU(POBLIC
iy Bcero | | Konrponensie | | IIpakTnueckue U3y4CHUS 00pa30BaTELHBIE PECYPCHI
paboTst paboTsI
1 [IpenMeT u 3HaUCHHE OPTaHUYECKOM XMMUM, IPECTABICHHE O MHOTOO0pa3Hu ‘ 1 ‘ I Bbubnanoreka [JOK
OpPraHUYECKUX COETUHEHUI DIIeKTPOHHOE CTPOCHUE aToMa yriepoja (OCHOBHOE U https://m.edsoo.ru/3686e6f5
B030YX/IEHHOE COCTOSIHU). BajieHTHbIE BO3MOYKHOCTH aToMa yriieposa
2 XuMH4eckas CBs3b B OPraHMYECKUX COeIMHEHUsIX. MeXxaHn3Mbl 00pa3oBaHus ‘ 1 ‘ I | ‘ ‘ I Bubnuorexa [JOK
KOBAJICHTHOH CBSI3H, CIIOCOOBI pa3phiBa cBs3eit Teopus ctpoerns A.M Bytieposa https://m.edsoo.ru/Oce6fd4c
3 Bunpl nzoMepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DIEKTPOHHBIE () (DEKTHI B ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa [IOK
MOJIEKyJIaX OpraHudeckux coeanHeHuil [Ipeacrasnenne o knaccudukanuy u https://m.edsoo.ru/8d39f5c8
cucremarnyeckast HomeHkIarypa (IUPAC) opranndecknx BemecTs
Krnaccudukarus peaknuii B OpraHUuIecKOr XUMUAN
4 AJIKaHBI: TOMOJIOTHYECKUH psif, o0mas popmyIia, HOMEHKIATYpa U H30Mepus, ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ Bubmmorexa [IOK
3JIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT https://m.edsoo.ru/9e595¢cb8
5 du3nueckre U XMMUYECKHE CBOMCTBA alikaHOB HaxoskneHue ainkaHoB B IPUPOJIE. ‘ 1 ‘ ‘ ‘ ‘ ‘ I Bubnuorexa IIOK
Crioco0bI oJTyueHHs ¥ IPIMEHEHHE aJIKaHOB https://m.edsoo.ru/b0e61661
6 ®du3nueckre U XMMUYECKHE CBOMCTBA alikaHOB HaxoskneHue ainkaHoB B IPUPOJIE. ‘ 1 ‘ ‘ ‘ ‘ ‘ I Bubnuorexa [IOK
Cr1ocoObI TTOTyYeHHS U IPIMEHEHHE ATKaHOB https://m.edsoo.ru/c212dd21
7 uxroankansl: obmast popMyiia, HOMEHKIATYpa M H30MEpHsi, 0COOCHHOCTH ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ Bubmmorexa [IOK
CTPOCHUS M XHMUYECKHX CBOMCTB, CIIOCOOHI MOTyYSHHSI U TIPUMCHEHUE https://m.edsoo.ru/ba5706aa
8 Pemenue pacu€THBIX 3a7a4 Ha ONpeAeNieHue MOJIEKYISIPHON (OPMYITBI ‘ 1 ‘ ‘ ‘ ‘ ‘ | bubnunoreka [JOK
OpPTraHUYECKOTO BEIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIIUX B https://m.edsoo.ru/87a37cab
ero cocraB. CucremMaTu3anus 1 0000LIeHHE 3HAHUIT IO TeMe
9 AJIKeHBI: TOMOJIOTUYECKUH psj, o0mas popMyna, HOMEHKIIATYpa, SIEKTPOHHOE U ‘ 1 ‘ ‘ ‘ ‘ ‘ | bu6morexa LIOK
MPOCTPAHCTBEHHOE CTpOeHHE MoJieKy1. CTpyKTypHas U IUC-TPaHC-U30MEPHUs https://m.edsoo.ru/25a14636
AJIIKEHOB
| 10 ‘ ODu3nuecKue U XUMHUYECKHe CBOMCTBa ankeHoB. [IpaBuino MapkoBHHKOBA ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ Bubnmorexa [IOK
https://m.edsoo.ru/3137711c
11 | | Crioco06sl mostydeHust u npuMeHeHue ankeHoB [Ipaktuueckas padora Ne 1 o teme ‘ 1 ‘ ‘ ‘ ‘ 1 ‘ ‘ Bubnuorexa [IOK
"[lomyueHne 3TUIEHA U U3yYeHHE er0 CBOICTB" https://m.edsoo.ru/259b0a5b
12 | | Pemenue pacy€THBIX 3a/1a4 Ha OTpEIeNIEHUE MOJIEKYIIPHOU HOpPMYJIbI ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ bubnmoreka [JOK
OpPTaHNYECKOTO BEIIECTBA https://m.edsoo.ru/156730d2
13 | | AnkagueHsl: conpshKEHHbBIE, N30IMPOBaHHbIE, KyMyJIHpOBaHHbIE. OCOOEHHOCTH ‘ 1 ‘ ’ ‘ ‘ ‘ ’ Bubnmorexa [JOK

QJICKTPOHHOI'O CTPOCHUSL XUMHYECKHE CBOMCTBA COHpSDKéHHLIX JUCHOB

https://m.edsoo.ru/bf84d8eb




| 14 | | Cnioco0bl Mosty4eHusi ¥ NpMMEHEHHE aJIKaIHEHOB | | | | | | | | bub6muorexa LIOK
https://m.edsoo.ru/273b0Oale

15 | | AKHUHBI: TOMOJIOTHYECKHH psijt, 00mIast hopMyiia, HOMEHKIIATYpa, SJIEKTPOHHOE U ‘ ‘ | I ‘ ‘ | Bubnuorexa [JOK
MIPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJ, (PU3NIECKHE CBOHCTBA https://m.edsoo.ru/21069ccd

16 | | Xumuaeckue cBoiicTBa ankuHOB IIpakTiueckas paboTa -KadecTBeHHBIE peakiiy ‘ ‘ ‘ ‘ ‘ 1 ‘ ‘ Bubmmorexa IIOK
Ha TPOHHYIO CBS3b https://m.edsoo.ru/665dc058

17 | | CnocoOBbI OTyYeHUs U MPUMEHCHHE aTKHHOB Perienue 3aqad: pac4éTsl o | | | | | | | Bubmmoreka [JOK
YPaBHEHMIO XMMUYECKOHN peaKIiu https://m.edsoo.ru/094 1eed8

18 | | ApeHBI: TOMOJOrHYECKHH psifl, 0OmIast HopMyiia, HOMEHKIATYpa. DICKTPOHHOE U ‘ ‘ I | ‘ ‘ I Bubmmoreka [JOK

MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI OCH30J1a U TOJIyOa, NX (PU3MYCCKUEC
CBOMCTBa

https://m.edsoo.ru/e9ea9921

M XUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUH 3aMEIICHHUS TPUCOEANHEHNS, OKUCIICHUE ‘ ‘ ‘ ‘ ‘ ‘ I Bubmmorexa [IOK
TOMOJIOTOB OCH30I1a https://m.edsoo.ru/04298c0a

m OCo0eHHOCTH XUMHYECKUX CBOWCTB CTHpOJIa Pemenne pacuéTHRIX 3a1a9 Ha ‘ ‘ ‘ ‘ ‘ ‘ ’ Bubmmorexa [IOK
oIpezieJIeHUe MOJIEKYISIPHOH (popMyIibl OpraHMYecKOro BEelecTBa https://m.edsoo.ru/e561253d

| 21 ‘ CriocoOFbI oTydeHHs ¥ IPUMECHEHUE apeHOB ‘ ‘ ‘ ‘ ‘ ‘ I Bubnuorexa [JOK
https://m.edsoo.ru/1aa81660

M Ipupoansiii ra3. [lomytHsie HedTsAHBIC Ta3b6 KaMeHHBIN YTONb U IPOOYKTHI €T0 ‘ ‘ ‘ ‘ ‘ ‘ I Bubmmorexa [IOK
nepepadoTKu https://m.edsoo.ru/68b6ccdc

|23 ‘ Hed1b 1 ciocoos! €€ nepepadbotku. [IpuMeHeHre TPOIYKTOB epepabOTKH HEDTH ‘ ‘ ‘ ‘ ‘ ‘ ’ Bubmmorexa [IOK
https://m.edsoo.ru/23493a93

M T"anoreHonpoN3BOAHBIE YTIIEBOJOPOIOB: JIEKTPOHHOE CTPOCHHUE; PEAKITUH ‘ ‘ ‘ ‘ ‘ ‘ | bubnunoreka [JOK

3aMelleHus TajoreHa [ eHeTruueckas CBSI3b MEXy pa3IHUHBIMH KJIacCaMu
YIIEBOAOPOIOB

https://m.edsoo.ru/7b1c48da

25

i

JelicTBue mienoueit Ha rajJoreHnpou3BogHbIe. B3anmoeiicTBre 1UrajoreHaJkaHoB
C MarHWeM ¥ IUHKOM [ eHeTHdYecKast CBA3b MEXKIY Pa3TUYHBIMU KIACCAMH
YTIEBOIOPOIOB

butnuoreka IIOK
https://m.edsoo.ru/a6f9alea

|26 ‘ Cucremartuszanus U 00001IeHNe 3HaHUN TI0 pa3zeny " YTiaeBoaopoas" ‘ ‘ ‘ ‘ ‘ ‘ ’ Bubmmorexa [IOK
https://m.edsoo.ru/5db8e526

27- |KOHTpOJ'ILHa$[ pabota o Teme "YriueBoaopoasr"” | | | | 1 | | | |

28

29 | |IpeaeabHble OIHOATOMHBIE CHUPTHI: TOMOJIOTHIECKHUH psijl, 00mas popmya, ‘ ‘ ‘ ‘ ‘ ‘ ‘ bubnmoreka [JOK

CTpOEHHUE MOJIEKYJI, H30MEpHs, HOMEHKIIATypa, KiacCupuKanus, Gu3ndeckue
CBOMCTBA

https://m.edsoo.ru/df04cS5cd

30 | | XuMuueckue cBOMCTBa MPEAEIbHBIX 0JJHOATOMHBIX CIIMPTOB CIIOCOOBI MOTyYEeHUs 1 ‘ ‘ ’ ‘ ‘ ‘ ’ Bubnuorexa [JOK
IIPMMEHEHUE OJJTHOATOMHBIX CIIMPTOB https://m.edsoo.ru/26ee34fe
31 | |IIpocTsie 3¢upbl: HOMEHKIIATYPa M H30MEpHsl, 0COOEHHOCTH (PU3NYECKUX H ‘ ‘ ’ ‘ ‘ ‘ ’ Bubnmorexa [JOK

XUMHUYECKHUX CBOMCTB

https://m.edsoo.ru/484100000000000




W

8

[\

MmoroaromHbIe CIIUPTHBI: STUJICHIJIUKOJIb U INTUICPUH, UX (1)1/13I/I‘ICCKI/I€ u
XUMHYecKHe cBoiicTBa CriocoOb! IMOJY4YCHUA U IPUMCHCHUE MHOT'OATOMHBIX
CIIUPTOB

Bubmmoreka [IOK
https://m.edsoo.ru/c2c788b2

W
w

DeHOIT: CTPOCHUE MOJICKYJIBI, (PU3UUECKUE CBOICTBA. TOKCHMUHOCTH peHoIa
Xumnueckue cBoiicta Gperona CrnocoObl MOTYYCHUS U TPUMEHEHHE (eHOA

Bbubaunoreka [JOK
https://m.edsoo.ru/ee4d84aa

oY)
g

Cucremaru3zanms u 0000meHne 3HaHmi o Teme [Ipakrudeckas padorta Ne 3.
Pemenne skcriepuMeHTaIbHBIX 3a7ad 10 TeMe "CrupTsl 1 peHoIsr"

Bubnuorexa [JOK
https://m.edsoo.ru/fdOced09

(O8]
9]

AJbJerubl 4 KeTOHbI: JICKTPOHHOE CTPOCHNE KapOOHMIBHOH IPYIITIHI;
TOMOJIOTHUECKHE PsIbL, 001mas popMyiia, H30MepHs 1 HOMEHKJIAaTypa

Bubnuorexa [JOK
https://m.edsoo.ru/b139beaa

5] 5] [#] 8]

AJ'II))ICFI/I)ILI 1 KCTOHBI: (l)I/ISI/I‘{eCKI/Ie CBOﬁCTBa; peaKkuy NpuCOCIUHCHUSA Peakmun
OKUCJICHUA U KaAYE€CTBCHHBIC PCAKINHU aJIbACTUAO0B U KETOHOB Crioco0On1 MOJIy4YCHUA
aJIbJACTH/I0B 1 KECTOHOB

Bubmmoreka [JOK
https://m.edsoo.ru/c887425¢

w

&

~

OIHOOCHOBHEIE MpeeNbHbIE KAPOOHOBBIE KHCIOTHI, 0COOEHHOCTH CTPOSHUS UX
MoJIeKyT M30Mepust 1 HOMEHKJIaTypa KapOOHOBEIX KUCIIOT, UX (PU3UUECKUE
CBOMCTBA

bubaunoreka [JOK
https://m.edsoo.ru/a393baa9

(O8]
o]

XUMHAYECKHE CBOHCTBA MPEEIbHBIX OTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT
OcobOeHHOCTH CBOWCTB MypaBBEMHOM KUCIOTH. MHOT00Opa3ne KapOOHOBBIX KHCIOT

Bubnuorexa I[IOK
https://m.edsoo.ru/520d1c51

W

¢] 2]

O

OCo0eHHOCTH CBOWCTB: HETIPEEIbHBIX U ApOMAaTHUECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencTaBuTenu BEICIINX
KapOOHOBBIX KUCIIOT

bubaunoreka [JOK
https://m.edsoo.ru/fecOb113

~
(e}

IToHsATHE O TPOM3BOAHBIX KapOOHOBBIX KUCIOT CIIOCOOBI OTYyYeHHS U IPUMEHEHHE
KapOOHOBBIX KHCIIOT

bubaunoreka [JOK
https://m.edsoo.ru/700cc87b

N
=

CroxHbIe 3QUPHI: TOMOJIOTHYECKHH Ppsijt, 0011ast popMyia, H30MepHs 1
HOMEHKJIaTypa Pu3nveckue u XMMHUYECKHe CBOICTBa 3(HPOB

Bbubnnoreka [JOK
https://m.edsoo.ru/40e6e0e9

N
\§)

Pemmenne pacu€THBIX 3a1a4: 110 YPaBHEHUIO XUMHUIECCKOH PEaKIIiH, Ha OTIPEICIICHUE
MOJICKYJISIPHOM (hOPMYJIbI OPraHUIECKOTO BEIIECTBA

Bbubnnoreka I[JOK
https://m.edsoo.ru/bb31be71

IIpaxTrndeckas padora Ne 4. PemeHne 3KCIIepIMEHTAIBHBIX 33/1a4 10 TEMe
"Kap6onoBsie kucioTsl. CioxHbIe 3GUphI"

butnuoreka IIOK
https://m.edsoo.ru/83a08773

£ 5] [8] [£] B

XKupsl: crpoenue, pu3ndeckne n XUMUIecKre cBoiicTBa (ruaponms) OcobeHHocTn
CBOMCTB )KHPOB, COIEPKAIIMX OCTATKN HENPEACIbHBIX )KUPHBIX KHCIOT. JKUphI B
pUpoJe

Bbubnnoreka I[JOK
https://m.edsoo.ru/al9c5b98

N

5]

W

MbI1a Kak COJIM BBICIIHX Kap60HOBLIX KHUCJIOT, UX MOKOIICEC HeﬁCTBHG. Ilonsarue o
CUHTCTUYCCKUX MOKOLIUX CPECACTBAX (CMC I'eneTnueckas cBsI3b YTj€BOAOPOJAOB U
KHUCJIOPOACOACPIKAIIUX OPIraHUYCCKUX BELICCTB

Bbubnaunorexka [JOK
https://m.edsoo.ru/b0331922

~
[@)

Pacuérel mo ypaBHEHHAM XUMHUECKUX peakuuii CucremaTn3anus u 0000IeHue
3HAHUM 110 TEME

5] [5]

OO0m1ast XxapaKTepUCTHKA YTIEBOIOB U KIacCU(UKAIS YTICBOAOB (MOHO-, TH- U
TIOJTNCAaXapH/Ibl)

butnmorexa IIOK
https://m.edsoo.ru/f8eaf2eb




48 | | MoHocaxapusl: (pU3U4YecKue CBOWCTBA M HaxoxkJeHue B npupoje [Ipumenenne | 1 | | | | | | Bubnuorexa [IOK
TJIFOKO3bl, €€ 3HAYCHUE B KU3HEACATECIbHOCTH OpraHu3Ma https://m.edsoo.ru/7a9693al
49 | | Mucaxapuasl: caxapo3a, ManbTo3a 1 Jakto3a. HaxoxaeHue B npupoje u ‘ 1 ‘ | l ‘ ‘ | Bubnuorexa [JOK
MPUMEHEHHE TUCaXapuaIoB https://m.edsoo.ru/b4bdda2d
50 | |ITonucaxapumsl: CTpOCHHE MaKpPOMOJIEKYII, (U3NIECKUE U XMMUYECKIE CBOICTBA, ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa IIOK
npuMeHeHne [ToHsaTre 00 HCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/5e61122d
51 | |Pemenue pacyeTHBIX 3aa4 Ha ONpEAEICHUE IO BBIX0/a IPOTYKTa PeaKLud OT | 1 | | | | | | Bubnuorexa [JOK
TEOPETUYECKU BO3MOKHOIO https://m.edsoo.ru/eb0384e7
52- | | KorTpomsHas pabota o teme "Kuciaopoacoaepkamne opraHuIecKie COeaHHEHI" ‘ 2 ‘ | 1 I ‘ ‘ | Bubnuorexa [JOK
53 https://m.edsoo.ru/72a04508
54 | | AMuHBI: KnaccupuKanys, CTPOSHUE MOJIEKYI, 00mas hopMyia, H30MEpHs, ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa IIOK
HOMEHKJIaTypa U (PU3NIECKHE CBOHCTBa XMMHUYCCKIE CBOMCTBA aTN(paTHICCKUX https://m.edsoo.ru/efa7e6ca
amMuHOB CrIocOObI MOTyYeHHs M NPUMEHCHNE ann(aTHIeCKUX aMUHOB
|55 ‘ AHMIMH: CTPOCHUE aHWJIMHA, 0OCOOCHHOCTH XUMHYECKUX CBOMCTB aHUIIMHA ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ Bubmmorexa [IOK
https://m.edsoo.ru/1bc5cf80
56 | | AMMHOKHCIIOTBI: HOMEHKJIaTypa U u3oMepus, Gu3uueckue cpoiictea. OTaenbHbIe ‘ 1 ‘ ‘ ‘ ‘ ‘ I Bubnuorexa IIOK
MPEJCTaBUTENH 0-aMHHOKHUCIOT XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT, UX https://m.edsoo.ru/39cd21f1
6uosiornueckoe 3Ha4YeHNEe aMUHOKHUCIOT. CHHTE3 U THIPOJIN3 NENTHIO0B
57 | | benku kak MpUpOHBIE TOJUMEPDI; CTPYKTYPhI 0€IKOB XUMHUYECKHE CBOMCTBA ‘ 1 ‘ ‘ ‘ ‘ 1 ‘ I Bubnuorexa IIOK
oemkoB. [IpakTraeckas pabota :KadecTBeHHBIE peakiiui Ha OSNKH https://m.edsoo.ru/eal38763
58 | | AsoTcoaepakamiye reTepolUKINIecKrue coeTnHeHN. HyKIenHOBBIE KHCIOTBI: ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ Bubmmorexa [IOK
COCTaB, CTPOCHHE M OMOJOTHIEeCKast POIb https://m.edsoo.ru/d1773e80
59-| |IIpaktuueckas pabora Ne 5. Pemenue skciepuMeHTAIBHBIX 33124 110 TEME ‘ 2 ‘ ‘ ‘ ‘ 1 ‘ | bubnunoreka [JOK
60 | |"Pacnio3HaBaHMe OPraHUYECKUX COCTUHEHUI" https://m.edsoo.ru/77df705a
61 | | KoHTpompHas pabota o Teme "A30Tcomepikaline OpraHndecKue coeTuHeHus " ‘ 1 ‘ ‘ 1 ‘ ‘ ‘ I Bubmmorexa IIOK
https://m.edsoo.ru/429¢9899
62 | |OcHOBHbIE MOHATHS XMMHH BHICOKOMOJIEKYJIAPHBIX COEUHEHUH U METObI UX ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ Bbubnnoreka [JOK
CHUHTE3a —IoJUMepH3alus U noimkonaeHcauus [lnactmaccesl. Ytunuzanus u https://m.edsoo.ru/7aa63ebd
nepepa0bOTKa IUTACTHKA DJIaCTOMEPBI: HaTypalbHBIH CHHTETHYECKHE KaydyKH.
Pesuna
63 | | BonokHa: HaTypalbHbIE, HCKYCCTBEHHBIE, CHHTETHYECKHE. [lonumepsl ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ Bubmmorexa [IOK
CHENHANbHOTO Ha3HAYCHUS https://m.edsoo.ru/82242e0f
64 | |IIpaktudeckas padora Ne 6. Pemenue skciepuMeHTAIBHBIX 33124 110 TEME ‘ 1 ‘ ‘ ‘ ‘ 1 ‘ ‘ bubnmoreka [JOK
"PacnozHaBaHue TIACTMACC ¥ BOJIOKOH" https://m.edsoo.ru/246103ec
65- | | O6o6matomiee mosTopenue. Iloaroroska kK UTOroBoii pabore ‘ 2 ‘ ’ ‘ ‘ ‘ ’
66
67- |I/ITOFOBa$[ KOHTPOJIbHAS pa0oTa 3a Kypc OpraHMYeCKONH XUMUHN ‘ ‘ 2 ‘ ’ ‘ ‘ ‘ ’ Bubmmorexa [IOK
68 https://m.edsoo.ru/5963a601
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|11 KJIACC

Ne | Tema ypoka | KonugectBo uacos Jara DJeKTpOHHEIE IU(PPOBBIE

/1t Bcero KOHTpOIBHBIC TpakTHaeckue HU3y4CHHUS 00pa3zoBaTenbHBIE PECYPCHI

paboTsl paboTsl

1 Atom. CocTaB aTOMHBIX sifiep. XuMuueckuit anement. M3otomnsl CtpoeHue | 1 | | | bubmuoreka [TOK
9JIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIIA https://m.edsoo.ru/59c112ee

2 Knaccudukanus XuMHIecKnX JIEMEHTOB (s-, p-, d-, f-371eMeHThI) I 1 | ‘ | ‘ | I | bubanorexa [JOK
Pacnpenenenne 31eKTpOHOB IO AaTOMHBIM OpOHTAIISIM https://m.edsoo.ru/b4d9fffa

3 DNeKTpOoHHBIC KOH(PUTYpalMK aTOMOB 3JIEMEHTOB B OCHOBHOM H ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa [IOK
BO30YKIEHHOM COCTOSTHUA https://m.edsoo.ru/61294af9

|4 | OneKkTpoHHbIe KOHYHUIypalMU HOHOB. DJIEKTPOOTPHLATENLHOCTD | 1 | | | | | | | bubnuorexa [IOK
https://m.edsoo.ru/f5f750fe

5 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XUMHUYECKUX JIEMEHTOB U ‘ 1 | ‘ ‘ ‘ ‘ I ‘ bubanorexa [JOK
00pa3yemMbIX UMH MIPOCTHIX U CIOKHBIX BEIIECTB MO TPYIIAM U TIepruoiaM https://m.edsoo.ru/8149e846

6 Bunsr xumudeckoit cBsa3u. MexaHn3Mbl 00pa30BaHMsI KOBAICHTHOH CBSA3H. ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubaroreka [TOK
BonoponHas cBsA3b. MexMONIeKyIIpHbIE B3aUMOIEHCTBUS https://m.edsoo.ru/5a8072af

‘7-8 | IIpencraBiaeHys 0 KOMIUIEKCHBIX COCIMHEHUAX: COCTAB U HOMEHKIIATypa ‘ 2 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubnmnorexa [JOK
https://m.edsoo.ru/8c66b12a

9 BermecTBa MONEKyJIIPHOTO U HEMOJIEKYJIIPHOTO CTpOCHUS. THIIBI ‘ 1 I ‘ ‘ ‘ ‘ | ‘ Bbubnuorexa [IOK
KPHCTANIMYECKUX PELIETOK U CBOMCTBa BemiecTB [ToHATHE 0 TUCTIEPCHBIX https://m.edsoo.ru/e167635b
cucremax. [IpencraBieHne o KOJJIOUIHBIX PacTBOpax

10 | | UcTuHHBIE pacTBOPBI: HACBHIIIECHHBIE U HEHACBIIIEHHBIE, PACTBOPUMOCTD. ‘ 1 | ‘ ‘ ‘ ‘ I ‘ Bubmmorexa [IOK
Kpucrannoruapatsl https://m.edsoo.ru/e9ccdd8d

11 | |Croco0bI BEIpakeHHs1 KOHIICHTPAIMH pacTBOPOB PerreHue 3amad ¢ ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ Bubmmorexa [IOK
UCIIOJIb30BaHUEM MOHATHH ""MaccoBas A0 PacCTBOPEHHOTO BelecTBa', https://m.edsoo.ru/328e653a
"MoJIsipHasi KOHLeHTpanus'"

‘ 12 | Krnaccudukarus 1 HOMEHKIaTypa HEOPTraHUIECKHX BEIIECTB ‘ 1 | ‘ ‘ ‘ ‘ I ‘ Bubnnorexa [IOK
https://m.edsoo.ru/bf9e108d

‘ 13 | |CI/ICTCMaTI/ISaHI/I$I 1 00001IeHNE 3HAHUHT 10 TEME ‘ ‘ 1 | ‘ ‘ ‘ ‘ I ‘ bubnnorexa [JOK
https://m.edsoo.ru/8d2c6a3a

14 | | KonrponpHas padora mo Temam "CtpoeHue aroma. [leproamyeckuii 3aKoH ‘ 1 ‘ ‘ 1 ‘ ‘ ‘ ’ ‘ Bubmmorexa [IOK
u Ilepuoanueckas cuctema xumuueckux annementos . V1. Menaeneesa", https://m.edsoo.ru/70a60aa4
"Crpoenue BemectBa. MHOrooopasue BerecTs"”

15 | |Knaccudukanus XuMUIeCKUX peakyii B HEOpPraHUIEeCcKoi 1 ’ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubanorexa [JOK
OpPraHNYECKON XMMHH. 3aKOH COXPAaHEHUS MACCHI BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpPaHECHHS U MPEBPAIICHIUS SHEPTHH MPU XUMUUECKUX PEaKIUIX

‘ 16 | Terunosble 3 dexTh XUMHIECKUX peakunii. TepMoXUMHUYecKre ypaBHeHHUS ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa IIOK

https://m.edsoo.ru/d1db86da




17 | | Beruucnenus no ypaBHEHHUSIM XMMUYECKHUX PEAKIMHA U TEPMOXUMHUUECKUM | 1 | | | | | | | bubanorexa [JOK
YPaBHEHHUSIM https://m.edsoo.ru/87b13954
18 | | CKOpOCTh XMMHUYECKOH peakiiy, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX I 1 | ‘ | ‘ | I |
¢axropoB. Karanu3s u kaTanuzaropsl ['OMOTreHHBIE 1 TeTepOreHHbIC
peaxiuu
19 | |IIpakTuueckas pabora Ne 1 mo teme "BnusiHue pa3nuaHbIx (aKTOpPOB Ha ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa [IOK
CKOpPOCTh XUMHYECKOW peaknuu" https://m.edsoo.ru/1facaldl
‘20 | OO0paTtuMbie U HEOOpPATUMBIE peakIi. XUMUICCKOS PABHOBECHUE ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa IIOK
https://m.edsoo.ru/30952{9b
21 | |[Ipaktudeckas padora Ne 2 o Teme "Bnusiaue pa3nudHbix (HakTopoB Ha I 1 | ‘ | ‘ | I | bubmuoreka [TOK
MOJIOKEHUE XUMHUYECKOr0 paBHOBecUs" https://m.edsoo.ru/3bf34e17
22 OnexTponutndeckas aucconuarysi. CHIbHBIC U cIa0ble AEKTPOIUTHI. ‘ 1 | ‘ ‘ ‘ ‘ I ‘ bubamoreka [TOK
CreneHp QUCCOIMAIINH https://m.edsoo.ru/5f766bdf
23 Honnoe npoussenenue Boapl. Cpena BOOHBIX pacTBOPOB. Bompopoauslit ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubaroreka [TOK
nokasarens (pH) pactBopa https://m.edsoo.ru/3966ca89
‘24 | T'mpponus conelt. Peakuuy, npoTekaroiye B pacTBOPax 3JIEKTPOJIUTOB ‘ 1 | ‘ ‘ ‘ ‘ I ‘ Bbubnuorexa [IOK
https://m.edsoo.ru/09d5a9bd
25 | [IIpakTuaeckas pabota Ne 3 o Teme "XMMHUYECKHE PEAKIMU B PacTBOPAX ‘ 1 | ‘ ‘ ‘ ‘ I ‘ Bubmmorexa [IOK
3JIEKTPOIUTOB" https://m.edsoo.ru/2e3daeb0
26 | | OKHCIHUTENBHO-BOCCTAHOBUTENBHBIE pEeaKMH. BakHENIINEe OKUCIUTENN U ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ Bubmmorexa [IOK
BOCCTaHOBUTEIH https://m.edsoo.ru/56226060
‘ 27 | MeTtom 3IeKTpOHHOTO (3JIEKTOHHO-HOHHOT0) OaaHca ‘ 1 | ‘ ‘ ‘ ‘ I ‘ bubanorexa [JOK
https://m.edsoo.ru/fb691387
‘ 28 | | DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIIECTB ‘ ‘ 1 | ‘ ‘ ‘ ‘ | ‘ bubarorexa [JOK
https://m.edso0.ru/93fb97d2
29 Pemenne 3amau pa3nmuuHbX THIIOB CHcTeMaTH3anus 1 0000IIeHre 3HAaHUH ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubaroreka [JOK
o Teme " XuMHUecKue peakun” https://m.edsoo.ru/5a859d16
‘30 | KontponsHas padora o teme "XuMudeckue peakuu' ‘ 1 | ‘ ‘ ‘ ‘ I ‘ Bubnnorexa [IOK
https://m.edsoo.ru/a8a0a930
31 IMos10:xkeHne HeMeTaN10B B [lepuoinueckoil CHCTEME XUMUYECKUX ‘ 1 | ‘ ‘ ‘ ‘ I ‘ bubaroreka [JOK
anemeHToB /. 1. MeHzneneeBa 1 0COOCHHOCTH CTPOSHUS UX aTOMOB. https://m.edsoo.ru/8ca2dcad
Du3nuecKue CBOCTBa HEMETAILIOB
32 | | AnnoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u ’ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubanorexa [JOK
yriiepoza) https://m.edsoo.ru/ef92c91c
| 33 | Bogopon: nmonydyenue, pusndeckre U XUMHYECKUE CBOMCTBA. [ Hapust | 1 | | | | | | | Bu6mmorexa IIOK

https://m.edsoo.ru/0aa8f613




34 | |['anoreHsl: HAXOXKIACHUE B MIPUPOJIE, CIOCOOBI MOTYUYCHUS, PU3HYCCKUE U 1 | | | | | | | Bubmuoreka [TOK
XUMHYecKHe CBOHCTBa ["aoreHoBo1opoasl. Baskneifue https://m.edsoo.ru/4e223795
KHCJIOPOACOIepKAIIEe COCTUHEHUS TaIOI€HOB

35 | |[Ipaktudeckas padota Ne 4. PerieHue skCriepuMEHTaIbHBIX 33734 10 TeME 1 | ‘ | ‘ | I | bubmuoreka [TOK
"T"anorensr” https://m.edsoo.ru/8b26fecd

36 | |Kucmopon: mabopaTopHbIC ¥ IPOMBIIITIEHHBIE CIIOCOOBI MOTYYEHHS, 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa [IOK
(usnveckre u xuMudeckne cBoiicTBa. O30H. [IpuMeHeHne Kucuopoaa u https://m.edsoo.ru/c8abc36a
030Ha

‘37 | Oxkcupipl 1 iepokcuabl Pelienue 3a1ay pa3inyHbIX TUIIOB 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ bubamoreka [TOK
https://m.edsoo.ru/5c8816a0

38 | | Cepa: HaXOKACHUE B IPUPOIC, COCOOBI MOTYYCHUs, PrU3HIecKre U 1 I ‘ I ‘ I | I bubmuoreka [TOK
XHMHUUecKHe cBoiicTBa CepoBOJ0poI, CyIb(uIb! https://m.edsoo.ru/46afae16

39 | | Kucnoponcoaepxaiiue coequHeHus cepbl. OCOOCHHOCTH CBOMCTB CEPHOI 1 I ‘ ‘ ‘ ‘ | ‘ bubanorexa [JOK
kucnoTHl [IpakTidaeckas padota Ne 5. PernreHne skcriepuMEHTANBHBIX 32149 https://m.edsoo.ru/0atb05e4
o teMe "Cepa u e€ coeguHeHus"

40 | | A30T: HaXOXI€HHE B IIPUPOJIE, CIIOCOOBI MOMyUeHNS, (PU3NIECKHE U 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ Bubmmoreka [IOK
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTPHIBI https://m.edsoo.ru/badd2255

41 | | Kucnopoacoaepxkaiue coequHenus azota. OCoOOEHHOCTH CBOWCTB 1 | | | | | | | bubanorexa [IOK
a30THOM KHUCNOTHI [IpuMeHeHne a30Ta U ero COeqUHEHU. A30THBIE https://m.edsoo.ru/e2965afe
yaoOpeHus

42 | |Dochop: HAXOKIACHUE B MPUPOJIC, CIIOCOOBI MOMyUCHUs, PU3MISCKHe U 1 I ‘ ‘ ‘ ‘ | ‘ bubmuorexa [TOK
XUMHYeckue cBoicTBa. Pochuast u pochuH https://m.edsoo.ru/9a6b43ec

43 | | Oxcngpl octhopa, pochopconepsxamue kucaotsl. Cosn hochopHoit 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ Bubmmorexa [IOK
KHUCIIOTBI https://m.edsoo.ru/c7a2d429

44 | |TIpakTrueckas padora Ne 6. PemreHne sKCIepIMEHTAIBHBIX 32129 [0 TEME 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ Bubmmorexa [IOK
"A3or u pocdop u ux coesuHeHUs" https://m.edsoo.ru/8175ac3f

45 | | Yruepoa: HaXoX/IeHHE B IIPUPOJIE, AIUIOTPOIHBIE MOAN(DHUKALINY; 1 I ‘ ‘ ‘ ‘ | ‘ Bubnnorexa [IOK
(u3nYeckue 1 XMMUYIECKHe CBOWCTBA, TPUMEHEHNE https://m.edsoo.ru/1eb19f9e

‘46 | Oxcup yraepoga(ll), oxcun yrnepoga(IV), yronpnas kucnora v €€ conu 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubmmorexa [IOK
https://m.edsoo.ru/dba58adf

47 | | KpemHnii: HaxoX/1eHHE B IPUPOJIE, CIIOCOOBI NOMyYeHNUs, PU3HUECKHE U 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ Bubmorexa [IOK
XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/143558ab

48 | | Okcun xpemuus(I1V), kpeMHUEBast KHCIOTa, CHIIMKATHI [IprMeHeHne 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ bubanorexa [JOK
KpeMHHS U ero coeanHeHnid. CTEeKII0, ero MmoyrydeHue, BUAbI CTeKIa https://m.edsoo.ru/3170e7b1

‘49 | Cucrtemaruzarms u 0606meHne 3Hanui o Teme "Hemerasuier” 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubanorexa [JOK
https://m.edsoo.ru/6e864db5
‘ 50 | |KOHTp0HLHa$l pabota o Teme "Hemetasuier" 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubanorexa [JOK

https://m.edsoo.ru/d0484c76




51 | |ITonoxxenue metamnos B [lepruoauueckoit cuCTeMe XMMHUUECKHUX | 1 | | | | | | | Bubmuoreka [TOK
31eMeHTOB. OCOOCHHOCTH CTPOCHUS 3JCKTPOHHBIX 000JI0UYEK aTOMOB https://m.edsoo.ru/9839c16¢
METaJIOB

52 | |O6mue pusuyeckre CBOWCTBA METAILIOB. [I[pUMEeHEHIE METAIUIOB B OBITY U I 1 | ‘ | ‘ | I | bubmuoreka [TOK
TexHuke CruiaBel MeTayunoB. Kopposust MeTamioB https://m.edsoo.ru/51dac9d3

53 | | DneKTpOXUMHUUYECKHH psil HapsHKeHUH MeTauioB. O0mue crocoObt ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa [IOK
MOy YCHUS METAJJIOB https://m.edsoo.ru/94eb377a

54 | |O6mast xapakTepucTrKa MeTaoB IA-rpymms! [lepronudeckoii cucTeMbl ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Bubmmorexa IIOK
XMMHUYECKHX 3JIeMeHTOB. Hatpuii u kanuii: noixydenue, Gpuzndeckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOUCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB M UX COCAUHEHUN

55 | | O6mas xapakrepucTtrka MetaiuioB [IA-rpynmel [leproandeckoit cucTeMsl I 1 | ‘ | ‘ | I | bubmuoreka [TOK
XMUMHUYECKHX JJIEMEHTOB. MarHuii ¥ KaJIpIUid: mojry4eHue, Gu3ni4eckue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHe CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COSTUHEHUI
JKéctkocTh BOABI M CLIOCOORI €€ yCTpaHEeHUs

56 | | AnroMuHUI: TOTydeHHe, PU3UUCCKUEC U XUMUUCCKUE CBOMCTBA, ‘ 1 | ‘ ‘ ‘ ‘ I ‘ bubanoreka [JOK
npuMeHeHne AMQOTEpHbIE CBONCTBA OKCH/IA U THIPOKCHIA ATFOMHUHUS, https://m.edsoo.ru/0e79b266
THIPOKCOKOMIUIEKCHI aTFOMUHUS, X IPUMEHEHNE

57 | | Obmast xapakTepuCTHKa METALIOB T0004YHbBIX noarpymnn (b-rpymm) ‘ 1 | ‘ ‘ ‘ ‘ I ‘ Bubmmorexa [IOK
Ilepuoauueckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/610d7431

58 ®u3nyecKkue 1 XUMUYECKHE CBOMCTBA XPOMa U €r0 COEAUHEHUH, UX ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubaroreka [TOK
npuMeHeHne BakHelmue coenuHeHns Maprania. [lepmanranar kanus, https://m.edsoo.ru/991 1bef3
€ro OKHCIINTEIbHBIE CBOICTBA

59 | | Dusnyeckue U XUMHUYECKHE CBOIMCTBA XkeJje3a U ero COeUHEHU . ‘ 1 I ‘ ‘ ‘ ‘ | ‘ bubanorexa [JOK
[TonmyueHne u NprMeHEHHE CIIaBOB XKele3a https://m.edsoo.ru/1b7{8741

60 | | Pu3mveckre U XMMHYECKUE CBOMCTBA MEU U €€ COCTMHEHUH, NX ‘ 1 | ‘ ‘ ‘ ‘ I ‘ bubanorexa [JOK
MpUMEHEHUE https://m.edsoo.ru/2bc0f954

61 dusnyeckre 1 XUMAYECKUE CBOMCTBA IIMHKA M €T0 COSIMHECHUM, HX ‘ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubarorexa [JOK
MpUMeHeHue. [ HApOKCOKOMILIEKCHI LIMHKA https://m.edsoo.ru/b1f2beal

62 | |[IpakTrueckas pabota Ne 8. Permenne skcriepiMeHTaIbHBIX 33724 10 TeMe ‘ 1 I ‘ ‘ ‘ ‘ | ‘ bubanorexa [JOK
"MeTasutel TOOOYHBIX MOATPYIIH" https://m.edsoo.ru/abe352ea

‘63 | KontponsHas pabora o reme "Mertasmisr" ‘ 1 | ‘ ‘ ‘ ‘ I ‘ Bubnnorexa [IOK
https://m.edsoo.ru/83f63ea3

64 | | Ponp xumuu B o0ecrieueHnN yCTOHYMBOTO PAa3BUTHS YEIOBEUECTBA. ’ 1 ‘ ‘ ‘ ‘ ‘ ’ ‘ bubanorexa [JOK

IlonsTre o HAaY4YHBIX METOAaX UCCICAOBAHUA BCIICCTB HaquI)Ie
MPUHIUIIBI OpraHu3aliu XUMHUYECKOI0 MPOMU3BOJACTBA. HpOMLIIHJ'ICHHBIe
CIIOCOOBI MOJy4ueHUA Ba)KHEHIITNX BCHIICCTB

https://m.edsoo.ru/080fe1{0

[N
W

XuMHU4YeCcKOe 3arpsi3HEHNE OKPYKAIOIIEH CPEIIbl U €T0 MOCIIESICTBUS

bubanorexa [JOK
https://m.edsoo.ru/9f11bf51




66 | | Xumus 1 310poBbe denoBeKa. JIekapCcTBEHHbIE CPECTBA XUMUS MTUILH. | 1 | | | | | | | Bubmuoreka [TOK
Pons xuMuu B obecriedeHuy NUIIEeBOH Oe3omacHoctn KocMmernyeckue n https://m.edsoo.ru/a6552721
napQroMepHbIe cpeacTBa. beiToBas Xumus

67 | | Xumus B cTpouTeNnscTBE. BaxkHele CTpoUTeNbHbIE M KOHCTPYKIIMOHHBIE I 1 | ‘ | ‘ | I | bubanorexa [JOK
MaTepHaibl XUMHUS B CEIIbCKOM X034icTBe. OpraHndeckrue 1 MUHepaibHbIe https://m.edsoo.ru/1f7b5bd2
ynoOpeHus

‘ 68 | HroroBast KOHTpOJBbHAs paboTa I 1 | ‘ | ‘ | I | bubamoreka [JOK

https://m.edsoo.ru/da42d5a9

| OBIIEE KOJIMYECTBO YACOB IO [TPOTPAMME || 68 || 4 || 8 ||

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O MPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IJI1 YYHEHUKA

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1.Pym3utuc I'.E. Xumus. Opranndeckas xumus 10 kacc: yueOHUK 11 00111€00pa30oBaTeIbHBIX yUpexKACHUI: yriayonennbiii yposens / I.E. Py3utuc,
@.I'. Genbaman — 14-e uznanue — M.: [Ipocseienue

1.Pymzutuc I'.E. Xumus. 11 knacc: yueOHHK A7 00111€00pa30oBaTeNbHbIX YUpeKIeHH: yrinyonenusiii yposens / I'.E. Pymsuruc, @.I". denpaman — 14-
e uznanue — M.: IIpocsemenue

METOAUYECKHUE MATEPHUAJIBI IUIS1 YYUTEJIA

» Xumus; yrimyonennoe odyuenue, 10 kiacc/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U. u np.; nox penakuueit Jlynuna B.B. O0uiectBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AkmonepHoe obuiectBo «M3aarensctBo «llpocBemennue»

* Xumus; yriayonennoe odyuenue, 11 kiacc/ Epemun B.B., Ky3pmenko H.E., JIpo3nos A.A., u ap.; nox penakuueit Jlynuna B.B. O0miectBo ¢
OTrpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODA»; AkmonepHoe obuiectBo «M3aarensctBo «llpocserienne»

000

1. Hopoubkun B.H. Xumusa. EI'D. Pasznen «Oprannueckas xumus». 10-11 kmacc. TpeHupoBouHas TeTpaab. 3ajaHusa U pemeHus. M3narenscTso:
Jlernon. 2018 rox.

2. HopouskuH B.H. Xumus. EI'D. Pazaen «O6mas xumusi». 10-11 kmacc. TpenupoBounas terpaab. 3amanusi U pemieHus. M3narenscTBo: Jlernon.
2018 ron.



1. Ps6oB M.A. CoopHuk 3ana4, ynpaxHeHuid u TectoB o xumuu 10-11 kmaccel. K yueonuky I'.E. Pym3utuca, ®@.I'. ®enpamana «Xumus. 10 kmaccy,
«Xumus. 11 kimacey. @I'OC. UznarensctBo: Okx3amed. 2018 ron.

2. HopoubkuH B.H. Xumus. EI'D. 10-11 knacc. TemaTudeckuii TpeHHUHT. 3aaHusl 0a30BOTO M TOBBIIIEHHOTO YPOBHEH CIOKHOCTH. M31aTenbeTBo:
Jlernon. 2018 ron.

U PPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
bu6nunoteka LIOK https://myschool.edu.ru/

—

http://www.chemnet.ru ["azeta « XuMus» U CalT g yuurtens «5 uay Ha ypoK XUMUN
http://him.1september.ru Enunas xomnexuus LIOP: [IpeaMerHas KOmIeKus « XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-HayuHbIe 3KcniepuMeHThl: XuMus. Komnekuust Poccuiickoro

N
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0011e00pa30BaTENILHOTO MOpTAaJIa
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukGepoBoit
http://www alhimik.ru  Bcepoccuiickas onummnuaaa mKoJIbHUKOB M0 XUMUU

http://chem.rusolymp.ru Opranuyeckasi XUMHsL: SJIEKTPOHHBIA Y4eOHUK IS CPETHEH IIKOIIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHHU: JIEKTPOHHBIN YUEOHUK

http://www hemi.nsu.ru OTKpBITBIHA KOJJIEIK: XUMUS
http://www.chemistry.ru JucTaHIIMOHHAS ONUMITHAA 110 XUMHUU: TEIIEKOMMYHHUKAITMOHHBII 00pa30BaTEIbHBIN MPOEKT
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