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HOACHUTEJIbHASA 3AIIUCKA

Pabouast mporpammMa mo XuMuu Ha YpOBHE CpeIHEro 00IIero oopazoBaHus
paspaborana Ha ocHoBe DemepanbHOro 3axkoHa ot 29.12.2012 Ne 273 -03 «O6
obpazoBanuu B Poccmiickoit denepanumy», TpeOOBaHM K P e3yabTaTaM OCBOCHUS
denepanbHOI 00pa3oBaTETbHOM MP OTpaMMBbI cp eHeT0 00111ero 00pazoBanus(POI1
COO), nmpencraBieHHbIX B DenepaibHOM roCcyJapCTBEHHOM O0pa30BATENBHOM
cragnapte COO, c yuérom Konnenmum mnpenomaBaHus y4eOHOTO TIpeaMera
«Xumus» B oOpaszoBarenbHBIX opraHm3anusx Poccuiickoit  ®eneparmm,
peanu3yoIMX OCHOBHBIE 00P a30BaTeNbHBIE P OTPAMMBIL, U OCHOBHBIX TOJI0KESHHI
«Crtpareruu pazsurus Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025
rona» (Pacnopsixenue [IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHUsi Ha YpOBHE yriyONEHHOro M3y4eHHs 3aHUMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4HOTO oOpas3oBaHusi yuamuxcs 10-11 kmaccos.
N3yuenue mpeamera, peanuzyemMoe B yCIOBHSIX —audgep eHIMp OBaHHOTO,
npoduiIbHOr0 OOy4YeHHs, MPHU3BAHO OOECIEYUThL O00Ie00pa30BaTEIbHYI0 U
OOILEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIIKOJIbI, HEOOXOIMMYIO IS
aJanTalyy uX K ObICTPO MEHSIOLIUMCS yCIIOBUSAM KU3HU B COLIUYME, a TAKXKE IS
P OJIOJDKEHUSI 00YyUEHHs B OpTaHU3alUsaX MpoQeccHoOHaIbHOro 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBISETCS OJHOM U3 NP UOP UTETHBIX JUCIUILIHH.

B nporpamMe mo XuMuUM Ha3Hay€HUE MpenMera «XHUMHs MOJyYaer
NOoAPOOHYI0O MHTEPHPETALMI0O B  COOTBETCTBUM C  OCHOBOIIOJIArarolMU
nonoxenusimu GI'OC COO o B3auMOOOYCIIOBJIIEHHOCTH LIE€JEH, COJep KaHud,
pe3yabTaToB 00y4eHHs W TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBIISIFOTCSI CIEAYIOIIME BBIMOJHSAEMBIE MPOTPAMMOI 10
XUMUHU (PyHKILIUU:

e UH(OPMALMOHHO-METOAUYECKAsI, peajn3alus KOTOpOMl obOecrnedynuBaer
MOJIyYeHHE MPEJCTaBICHUS O LENSAX, COJAEpIKaHWUHU, OOUIeH cTpaTeruu
00yueHusl, BOCHUTAHUS U P a3BUTHUS O0YHaIOIIMXCSl CPEACTBAMU MPEIMETA,
M3Y4aeMOTro B paMKaxX KOHKpETHOTO Mp opuis;

e OpraHM3aLMOHHO-TJIAHUPYIOIIAs, KOTOpas p €1y CMaTPHUBAET
OTpeelieHHe: MPUHIUIOB CTPYKTYPUPOBAHUSA M MOCIEI0BATEIBHOCTU
U3Yy4eHUs Y4eOHOIro MaTepuaja, KOJIWYECTBEHHbIX U Kaue€CTBEHHBIX €ro
XapaKTepUCTHK; MOAX0A0B K (POPMHUPOBAHUIO COJIEPKATEIBHON OCHOBBI
KOHTPOJISI U OLIGHKH O00pa3oBaTeNbHBIX OCTHXKEHUH OOyuaronmxcs B
paMKax WTOTOBOM arrectaliii B (OopMe €IUHOTO TOCYyJapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma j1st yriy0JIEHHOTO U3YUEHUS XUMUHU:

e yCTaHABIMBAET MHBAPHMAHTHOE MPEIMETHOE COJepkKaHue, 00s3aTEIbHOE
Ui M3Y4YEHUST B pPaMKax OTACIbHBIX MNpOQHUICH, MpeaycMaTpHUBaeT



pacmnpeneneHue U CTPYKTYpPUpPOBaHHME €ro IO KiaccaM, OCHOBHBIM
COJIep KaTENbHBIM JTUHHUSIM/pa3jiesiaM Kypca;

o 1aéTmpuUMep HOE pactpeieneHne yueOHOro BpeMeHH, PEKOMEH, Ty EMOTO JUIs
U3YUYCHHS OTJEIBHBIX TEM;

e TpemiaraeT NPUMEPHYIO TMOCIEeN0BATeIbHOCTh H3YUEHUS y4eOHOro
MaTepuaia ¢ y4€ToM JIOTUKH TIOCTP OCHUs Kypca, BHYTP UIIPEAMETHBIX U
MEKIIP €IMETHBIX CBSI3CI;

e a€T METOJIMYECKYIO MHTEP TP €TAIUIO LIEJIeH 1 3aJ1ad U3y4eHHS TP eAMeTa
Ha yriryOJIEHHOM YPOBHE € YUETOM COBP EMEHHBIX IPHUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHUs, COJAEPIKATEIBHOW XapaKTEPUCTUKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHMSI OCHOBHOW 0Opa3oBaTeIbHON
nporpaMmbl  cpenHero  oOmero  obpazoBaHusi  (JIMYHOCTHBIX,
METarp eIMETHBIX, MPEIMETHBIX), & TaKKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-II03HABATENbHBIX JIEUCTBUI  OOydYarolierocss 1o OCBOCHUIO
COJIep KaHUS TIp eMETa.

[To BceM Ha3BaHHBIM MO3UIMAM B MPOTPaMME 10 XHUMHUU IIpEeyCMOTpEHa
NPEEeMCTBEHHOCTh ¢ OOydYeHHMeM XHMHHA Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a MpeIeaMy y CTAHOBJIICHHOM ITPOrpaMMO¥ 10 XUMHUH 00sI3aTeITbHOM
(MHBapMAHTHOM) COCTaBISIONICH COJEpX)aHUS Y4eOHOro MpeaMeTa «XUMUus
ocTaéTcs BO3MOKHOCTh BEIOOpA €ro BApUaTUBHOM COCTABIISAOIIEH, KOTOpast TOJDKHA
OTIP €NIEISATHCS B COOTBETCTBHH C HATIP ABJICHHEM KOHKP €THOT'0 TIP O (hWIIst 00y YeHHS.

B cootBerctBUM ¢ KoHUenTyaidbHbMU mnojioxkeHusmu PI'OC COO o
Ha3HAYCHUU TIpEAMETOB 0a30BOro W yriyOJIEHHOrO YpPOBHEH B CHCTEME
nuddep eHip oBaHHOTO 00yYEHUST HA YPOBHE CpEIHEro oOIero oOpa3oBaHUS
XUMHUST Ha YPOBHE YIIYOJNEHHOTO W3YYCHHs HANpaBjiIeH Ha P eau3aliio
P €EMCTBEHHOCTH C TTOCJIETY FOIIIMM TAIOM MOy YeHHUS X UMHUYECKOT O 0Opa30BaHUs
B paMKax H3yYCHUs CICIUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHYECKHX
JUCIUIUIMH B By3aX U OpTaHU3AIUSIX CP €THETO Mp 0(heCCUOHATBLHOT0 00p a30BaHUS.
B 310 CBSI3M M3y4eHHE Np e1MeTa « XMMHUSDH OPUEHTUPOBAHO MPEU MYIIIECTBEHHO Ha
pacmupeHre W YriayOJeHHe TeOpeTHYECKOM M MPaKTHYEeCKOW TOITOTOBKH
00ydJarommx cs, BRIOp aBIIUX OTIP €IeIEHHBIN TP 0(hMIb 00yUYEHHUS, B TOM YHCIE C
NEPCIEKTUBON TMOCHEAYIOIIer0 TMOJyYeHHs] XHUMUYECKOro oO0pa3oBaHus B
OopraHu3anusax MpodeccnoHaabHOro obpaszoBanusa. Hapsamy ¢ »Tum, B cCBeTe
tpeboBanuit ®I'OC COO K 1mIaHUp yEMBIM pe3yJIbTaTaM 0CBOEHUs (heaep ajibHOU
00p a30BaTENBHOM MPOTPAMMBI CP €THETO 001IeT0 00pa30BaHUS N3y YSHHUE P €IMETa
«XUMUSD» Op UEHTHP OBAHO TAK)KE HA peIICHHUE 3a7a4 BOCITUTAHUS U COIMATIBHOTO
pa3BuTus oOyvaronmxcs, Ha (HOPMHUPOBAHHE y HHUX OOIIECHHTEIIEKTYTbHBIX
yMEHH, YMEHUI palMoHAIM3aluu y4eOHOTO Tpyaa U 0000IEHHBIX CIOCOOOB
NeSTEIIbHOCTH, UMEIOIINX MEXIUCIUILTMHAD HBIHM, HAIIP €IMETHBIN XapaKTep.



CocraBisIomUMH MpenMera « XUMUs» Ha yPOBHE yIiIyOJIEHHOTO U3YYEHUsS
ABIAIOTCA yriyOnéHHele Kypcbl — «Opranudeckas xumusi» u  «OOmas u
HeopraHuyeckass Xxumusi». [Ipu onpeneneHnu noaxoa0B K OTOOPY U CTP YKTypHOM
OpraHu3aluy COJEpKaHUA 3TUX KypCOB B IPOrpaMMme IO XHMHH 332 OCHOBY
npuHATHI nosioxkeHuss I'OC COO o paznuursax 6a30BOro u yriryoiEHHOr 0 ypOBHEN
U3Yy4EHUS TIp EAMETA.

OcHoBy coaepkaHus KypcoB «Opranuueckass xumus» u «OOmas u
HEOpTAaHWYECKas] XHMHs» COCTaBJISIET COBOKYIHOCTb INPEAMETHBIX 3HAHUA U
YMEHUH, OTHOCSALIMXCS K 0a30BOMY YPOBHIO M3yUE€HHs IpeaMeTa. DTa cucTtemMa
3HAHUWA TOJIy4aeT OIpPENeNEHHOE TEOPETUYECKOE AOIOJHEHUE, IMO3BOJISIOLIEE
OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJIBIHI 00bEM (PaKTOJIOrHYeCKOT0 MaTepuaa.
Tak, Ha yriayOJEHHOM ypOBHE M3yuyeHHUsl MpeameTa oOecreueHa BO3MOMXKHOCTH
3HAYUTEIBHOTO YBEJIMUEHUS 00BEMA 3HAHUIM O XUMUY €CKHUX DJIEMEHTaX M CBOMCTBAX
UX COCIMHEHUN Ha OCHOBE paCIIUPEHUS U YTIIyOJIEHUS IPE/ICTABICHU O CTp OCHUM
BEIIECTBA, XHMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKAHHS P EaKLHi,
paccMaTpUBaEMbIX C TOYKU 3PEHUS XUMHUYECKOW KUHETHKU U TEpMOIUHAMUKH.
N3y4yeHrne nepuoaudeckoro 3akoHa uU llepmoanyeckold CUCTEMBbl XUMHYECKHX
AIIEMEHTOB 0a3Up yeTcs Ha COBPEMEHHBIX KBAHTOBOMEX AaHUYECKUX MPE/ICTaBICHUSX
O CTpoeHMH aToma. XUMHUYECKash CBiI3b OOBSACHAETCS C TOYKH 3pCHUS
HHEPTETUYECKUX U3MEHEHUH Mp U €€ 00pa30BaHUU U Pa3PYIIECHUH, a TAKKE C TOUKU
3peHusi MeXaHu3MOB €€ oOpa3zoBaHus. M3ydeHHe THUMOB peakiuid JOTOJIHSIETCS
dbopMHpOBaHUEM MPEACTABICHUM 00 DIEKTPOXHMMHYECKHX Tpoleccax U
AJIEKTP OJIM3€E P ACIUIABOB M paCTBOPOB BEUIECTB. B Kyp ce 0p raHn4ecKoi XMMUM Npr
PacCMOTPEHUU PEAKIIMOHHOM CHOCOOHOCTH COCAWMHEHMI YHAeNmsercs o0coboe
BHHUMaHHE BOTIPOcaM 00 3J1EKTP OHHBIX dPeKTax, 0 B3AUMHOM BJIUSI HUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuil.

Oco0oe 3HaueHue UMEET TO, YTO HA COJIEPKaHHUE KYPCOB X UMHUH YTITy OJIEHHOTO
yYPOBHS U3y YEHHUSI 111 KJIACCOB OTIP €AeTIEHHOTO M 0puist (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOTOJHEHUH K OOIIel cHucTeMe NPEIMETHBIX 3HAHHMN)
OKa3bIBAIOT BIIMSIHUE CMEXHBIE MpeameTsl. Tak, HampuMmep, B COJIEpKaHUM
Mp eIMETa JIJTSI KIIACCOB XMMHUKO-(PU3UIECKOTO P 0 (PriIst O0TBIIOE 3HAUCHUE Oy TyT
UMETh 3JIEMEHTHI y4eOHOTr0 MaTepuaa o oomieit xumun. [Ipu uzyuenuu mp eqmera
B JIaHHOM CiIydYae akKIeHT OyJeT caelaH Ha OOIIHOCTh METOJOB IO3HAHM,
OOIIHOCTH 3aKOHOB M TEOP Uil B XUMUU U B DU3HKE: ATOMHO-MOJIEKY JISIPHAS TEOPHs
(MoneKysIpHas Teop usi B PU3HKE), 3aKOHBI COXP AHECHHUSI MACCHI U SHEP THH, 3aKOHBI
TEp MOJMHAMUKH, 3JIEKTP 0JIN3a, MPEACTABICHUS O CTPOECHUU BELIECTB U JIP yTOE.

B TOo xe BpeMs B COAEpKAaHWM MpeaAMeTra sl KIacCOB XHMUKO-
Oounonoruyeckoro npoduiist 00NbIINKA yAeTbHbIN Bec OyJeT UMETh OpTraHuYecKas
xumus. B aTom ciyuae rmp eoctaBisieTcss BO3MOXKHOCTB /171 00J1ee 00CTOSTETBHOTO



PacCMOTPEHUA XUMUYECKOM OpTaHU3alMY KJIETKH KaK OMOJIOTHYECKOU CUCTEMBI, B
COCTaB KOTOPOW BXOJIAT, K NPHUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, Kak
JUNUABL, OCNIKY, YTIIEBOAbl, HyKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 31oM 3HaHus 0
COCTaB€ M CBOMCTBAX Mp €CTABUTENIE OCHOBHBIX KIIACCOB OPTaHUYECKUX BEILIECTB
CIIy’KaT OCHOBOM ISl M3YUEHHUs CYLIHOCTH MpPOLECCOB (POTOCUHTE3A, JIbIXAHMU,
MUIIEBAP CHHUS.

B mane ¢opmupoBaHUs OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOECHUS
0011IeHay YHbIX METO/I0B [M03HAHUS U OTbITA MP AKTUUECKOTO [P UMEHEHHU S HaY UHBIX
3HAHUN W3ydeHHe npeaMera «XUMUs» Ha YriyOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YE€OHBIMU MpEIMETaMU, BXOJSIIMMU B COCTaB
npeaMeTHbix obnacrell «EcrecTBeHHO-HayuyHbIEe MpenMmerv», «MartemaTuka u
uHpopmaTHKa» U «Pycckuii sI3bIK U TUTEpATYpay.

[Tpu u3yuenun yueOHOro npeMera « XuMush» Ha yri1yoJ1€HHOM yPOBHE TAKKE,
KaK Ha ypOBHE OCHOBHOTO M Cp €HEro 00111ero 0opa3oBanus (Ha 6a30BOM yp OBHE),
3a7jauell MepBOCTENEHHON 3HAYUMOCTH SIBIAETCS (POPMUPOBAHHME OCHOB HAYKU
XMMUH KaK 00J1aCTH COBP EMEHHOT'O €CTECTBO3HAHMS , TP AKTUYECKOM 1eSITENIbHOCTH
YEeJI0BEKA U OJHOT'0 U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpPHI. Pelienre aTou 3a1aun Ha
yriyOJIEHHOM ypOBHE U3YUEHHUs TMpEAMeTa MpeAroJiaraeT peaju3aliio TaKux
LeneH, Kak:

e (opmupoBaHHE TMpEJCTaBICHUNA: O MaTepUabHOM EIMHCTBE MHpPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUI NP UPObL, O MECTE XUMHH B
CHUCTEME €CTECTBEHHbIX Hayk M €€ BeAyllel poiu B oOecrneyeHuu
YCTOMUMBOTO  pa3BUTHUA 4YEIOBEUYECTBA: B  PEIICHUUM  MpolieM
AKOJIOTUYECKOM, SHEPTETUYCCKON U MUIIEBON OE30MacHOCTH, B Pa3BUTUH
MEJMIIMHBI, CO3/JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX UICTOUHUKOB SHEP TMH, B
o0ecreueHNH PaluOHAIBHOTO MPUPOAOINOIb30BaHUs, B (HOP MUPOBAHUI
MHUPOBO33pEHUS U OOIIEeH KyJIbTyphl YETOBEKA, a TAKKE HKOJTOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M MPUP OJTHOM Cp €1IE;

e OCBOCHHE CHCTEMBbl 3HAaHUM, JEXKAIIUX B OCHOBE XUMHYECKON
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHOM Kap THHBI MUpa: (PyHIaMEHTAIbHBIX
MOHSITHM, 3aKOHOB U TEOPHUM XUMHH, COBPEMEHHBIX NPEACTABICHUNA O
CTPOCHMM BEIIECTBA HAa pPas3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJSIDHOM, O  TE€PMOJMHAMUYECKUX U
KMHETUYECKAX 3aKOHOMEPHOCTSAX MPOTEKAHUSA XMMHUYECKUX PEaKLHil, O
XUMUYECKOM P aBHOBECHH, PACTBOPAX U IUCIIEP CHBIX CUCTEMaX, 00 00Immx
HAaY4YHBIX [P AHIIUNIAX XUMHAYECKOTO P OU3BOACTBA;

e (dopmupoBaHue @y 0oOydJaromuxcs  OCO3HAHHOTO  TOHUMAaHHSA
BOCTpEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUM N7 OObSICHEHUS
KJIFOUEBBIX HJIeH M NpoOJieM COBPEMEHHOM XMMUH, A OOBSICHEHUS U



IIP OTHO3UPOBAHUS ABJICHUM, UMEIOINX €CTECTBEHHO-HAYYHYIO NP HUPOLIY;
IPAMOTHOTO p eIIEHUs 1P 00JIEM, CBA3aHHBIX C XUMUEH, TP OTHO3UPOBAHMUS,
aHaJIM3a 1 OLIEHKU C MO3UIMH SKOJIOrMYeCcKOi 0€3011aCHOCTH OCIIEICTBUI
OBITOBOM M MPOU3BOACTBEHHOW JEATEILHOCTH YENOBEKa, CBSI3aHHOM C
XUMUYECKUM P OU3BOJICTBOM, UCIIOJIb30BAHUEM U ITE€P €p aOOTKOM BEIIECTB;
yTIi1y OJIEHHE TP €/ICTaBIEHHUM O HayYHBIX METOJaX O3HAHUS, HEOOX OJTMMBIX
Ui TpUOOpETEeHUs] YMEHMM OpHUEHTHPOBATbCS B MHPE BEUIECTB H
OOBSICHEHUS XUMHUYECKHX SIBJICHHW, HMMEIOIIMX MECTO B MPUPOJE, B
TP AaKTUYECKOU JIESITENILHOCTH U NTOBCEHEBHOM JKU3HHU.

B mnmane peanuzanuu mepBOOYEPETHBIX BOCHUTATEIBHBIX M P a3BUBAIOIIMX
(GYHKIMI 1IETOCTHOM CHUCTEMBI CpeaHEro oo0Iero oO0pa3oBaHus NPpU HU3YYCHUU
npenmera «XuMus» Ha YyIIyOJE€HHOM YpOBHE OCOOYI0 aKTyaJdbHOCTh

npuoOpeTaroT TakKe ey U 3a7a4H, Kak:

BOCITUTaHUE YOSKIEHHOCTH B II03HABAEMOCTH SIBJICHHH TP UPOJIBI,
YBOXCGHHUS K TIPOIECCY TBOpYECTBA B OOJIACTH TEOPETUYCCKUX M
NP MKJIAHBIX MCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHP OBO33DCHHS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY Y OBHIO P a3BUTHS HayKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO M ITO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO Y  CaMOBOCIUTAHUIO Ha  OCHOBE  YCBOCHHS
00IIIeYeI0OBEYECKUX [ICHHOCTEH;

pa3BHUTHE ITO3HABATEIILHBIX HHTEP €COB, HHTEJICKTYTbHBIX U TBOP YECKHX
cnocoOHoCcTel oOyyaromuxcs, (GOpMUPOBaHWE Y HHX CO3HATEIBHOTO
OTHOIIECHUS K CcamMOOOpa30BaHHMIO M HEMpEepHIBHOMY OOpa30BaHHMIO Kak
YCIIOBHIO YCIIEITHOM TP 0(hECCHOHATBHOM M 00IIIECTBEHHOU ACATEIILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JOPOBBIO M TMOTPEOHOCTH B
310pOBOM 00pa3e KU3HHU;

dbopMHpOBAaHUE YMEHHH M HABBIKOB Pa3yMHOIrO IIpHp OIONOIB30BAHMS,
Pa3BUTHE IKOJIOTUYECKOU KYJIbTYPBI, TP HOOPETEHHE OTIBITa OOIIIECTBEHHO -
MOJIE3HOU DKOJOTUYECKOUN NEATENHLHOCTH.

OO611ee yncao 4acoB, Mp €Ay CMOTPEHHBIX JJIsl U3yUEHHUs] XUMHUU Ha yTIy OJICHHOM
ypOBHE cp eTHer0 0011ero ooOpazoBanus, cocrariser 204 vaco: B 10 kimacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hezesno).



COAEPXAHUME OBYYEHUA
10 KVIIACC

OPTAHUYECKAA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKON XMMHUM.

[Ipenmer u 3HaUE€HUE OpTaHUY €CKOM XUMUH, TP €CTaBICHUE O MHOTO00pa3un
OpPTraHUYECKUX COEAUHEHUM.

DJIEKTpOHHOE CTPOEHHE aToMa YIJIepoJa: OCHOBHOE W BO30YXIEHHOE
COCTOsIHUSI. BajeHTHplE BO3MOXKHOCTH aTOMa yrjiaepoia. XUMUYECKas CBA3b B
OpTaHUYECKUX COENUHEHUAX. THUIbl THOpUIU3aLIMU AaTOMHBIX OpOuTaliet yriepoa.
Mexanu3mbl 00pa3oBaHWs KOBAJICHTHOW CBsI3U (OOMEHHBIH H  JJOHOPHO-
akuenTtopHeii). Tumnbsl mnepekpbiBaHUs aTOMHBIX OpOuWTalei, G- U T-CBS3U.
OnunapHas, 1BoMHAs M TpoMHas cBsi3b. COCOOBI pa3phiBa CBA3EH B MOJIEKYJIax
opraHuveckux BemiecTB. [loHsTHE O CBOOOJHOM panukaje, Hykieoduie u
anekTpodue.

Teopuss crpoenuss opranudeckux coeauHeHuid A.M. bytineposa u
COBP EMEHHBIE TP €/ICTABJIIEHUS O CTP YKTYPE MOJIEKYJI. 3HAUEHUE TEOP MU CTP OCHUS
OpTaHUYECKHX COENMHEHUH. MOJeKyJIsIpHbIE U CTPYKTYypHBIE (OPMYJIBL
CtpykTtypHble GOpMYyJbl Pa3MYHBIX BHUAOB: pa3BEPHyTas, COKpalIEHHas,
ckenetHasd. M3omepuss. Buael n3oMepuu: CTpyKTypHasi, MpOCTPaHCTBEHHAS.
DJ1eKTp OHHBIE YPPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHHUM (MHIY KTUBHBIN U
Me30Mep HbIH YPPEKTHI).

[IpencraBnenne o kinaccudukanuum opraHudeckux BemiecTB. [loHsiTHe O
dbynkunonanbHol rpynmne. ['omonorus. ['omonoruueckue p sipl. CucteMaTHuecKas
HOMeHKJaTypa opranndeckux coeauHeHud (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTHENBHBIX TP EACTABUTEIEH.

OcobeHHOCTH U KJIacCU(PHUKAIUA OPTaHUYECKUX peakuuid. OKUCIUTENbHO-
BOCCTAHOBUTEIIBLHBIE PEAKINHA B OPTAHUYECKOW XUMHH.

DKCIep UMEHTAIbHBIE METOJbl W3YYEHHUS BEUIECTB M WX IIpEBPalLCHUI:
O3HaKOMJIEHHE C 00p a3llaMi OPTaHUYECKUX BEIIECTB U MaTEp MaJlaMH Ha KX OCHOBE,
OTIBITHI TIO TP EBPAIEHUIO0 OPTAHWYECKUX BEIIECTB MPHW HATPEeBaHUH (TLIABIICHUE,
oOyrivuBaHUe M TOpPEHHE), KOHCTP YUPOBAHUE MOJEIEH MOJEKYI OpTaHUYECKHUX
BEILIECTB.

YriaeBoaopoasbl.

Ankansl. ['omosiorudeckuii psia ankaHoB, 0011as popMysia, HOMEHKIATypa U
U30MepUsl. DIIEKTPOHHOE U TP OCTP AaHCTBEHHOE CTP OCHUE MOJIEKYJI aJIKAHOB, Sp3-
THOpMAM3ANMS aTOMHBIX OpOHUTaJiel yriiepoaa, 6-cBI3b. OU3MYECKHE CBOMCTBA
aJIKaHOB.



XVMUYECKHME CBOMCTBA QJIKAHOB: PEAKUUU 3aMELICHUS, W30MEPU3ally,
JErUIp UpOBAHUS, IUKIIM3ALMH, TIUP 01134, Kp eKUHra, rop enus. [IpeacraBnenue o
MEXaHU3ME pCaKUMi paJuKaIbHOTO 3aMELICHUS.

Haxoxnenue B npupoae. CriocoObl MOAyYEHUs U P UMEHEHUE aJlKaHOB.

[uknoankansl. O01mas popMyiia, HOMEHKIaTypa u uzomep us. OcoO0eHHOCTH
CTP OCHUSI U XUMUYECKMX CBOMCTB MaJbIX (LIMKJIOMPOIaH, IMKJIO0YTaH) M OOBIYHBIX
(LMKJIOTIEHTaH, HUKJIOTEKCaH) IUKIOAIKaHOB. CTIOCOOBI TOTy4Y€EHUs U TP UMEHEHHUE
LIUKIJIOATKAHOB.

Aunkenbl. 'oMoniorudeckuil psiji aakeHoB, o0mas GopMyia, HOMEHKIIATypa.
DJIeKTp OHHOE U [P OCTPAHCTBEHHOE CTP OCHUE MOJIEKY 1 AJIKEHOB, SP2-THOpUIM3aLIMs
aTOMHBIX OpOwuTaien yriepoaa, o- U m-cBsizu. CTpYKTypHas U T€OMETp M4yecKas
(uuc-TpaHc-) nzomep usi. Puznueckre CBOMCTBA aIkeHOB. XMMUUECKHE CBOWCTBA!
peakluuyd NPUCOENUHEHUS, 3aMEIIECHUSI B (-MOJOXKEHHE NpPU JABOWHOM CBS3H,
noiumep uzaruu u okucaenus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE p eakimu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOTYy4EeHHSI U P UMEHEHHUE aJIKEHOB.

Anxanuensl. Kiaccudukanus ankaaueHoB (COmp sikEHHbIE, U30JIMPOBaHHBIE,
Kymynupoeanvie). OCOOEHHOCTH AJIEKTP OHHOI'O CTP OCHUSI U XUMUYECKUX CBOMCTB
conp sKEHHBIX IUEHOB, 1,2-1 1,4-npucoenunenue. [lommmepursanus conp sikEHHbIX
nueHoB. CriocoObl OJIyUYeHUs U P UMEHEHHE aJiKaJueHOB.

AunxuHbl. 'oMoIOTHYECKUH P s/ AIKWHOB, 0011ast hopMysia, HOMEHKJIATypa U
U30MEPHUsl. DIEKTPOHHOE U TP OCTP AHCTBEHHOE CTP OCHUE MOJIEKYJ aJKHUHOB, Sp-
ruOp uau3aiys aTOMHBIX opOuTtaneil yriepona. @u3nueckre CBOMCTBA aJIKWHOB.
XHWMHUYECKHUE CBOMCTBA: P CaKIUH P UCOSTUHEHUS, TUMEPHU3ALIMU U TP UMEP U3ALHH,
oKkucieHus. KucioTHbIe CBOMCTBA aJIKUHOB, UMEIOIIINX KOHIIEBYIO TP OMHYIO CBSI3b.
KauecTBeHHbIE peaKIMK Ha TP ONHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS U NP UMEHEHUE
aJIKUHOB.

ApomMaTtrueckue yriieBoaopoabl (apeHsl). ['oMonorudeckuil psiji ap€HOB,
obmmas ¢popMya, HOMEHKIATypa U U30Mep Usi. DJIEKTPOHHOE U P OCTP AHCTBEHHOE
CTpOoeHHE MOJEKyJbl OeH3oa. du3nyeckre CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O0€H30J1a 1 €r0 TOMOJIOTOB: P €aKI[H 3aMEIIeHNs B O€H30IbHOM KOJIBIIE U
YIJIE€BOJIOPOJTHOM paJUKaie, peakiuu NpHUCOECIUHEHUS, OKUCIEHHE TOMOJIOIOB
oenzona. IlpencraBieHne 00 OPHUEHTHUPYIOIIEM JEHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIBIIE Ha TMpHUMEpPEe aAJKWIHHBIX PaJuKajoB, KapOOKCHIHLHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYIIIbI, aTOMOB TajioreHoB. OCOOEHHOCTH
XUMUYECKUX CBOUCTB cTtupoiia. [lomumepusamms ctup oa. CriocoObl MOTydeHUs U
P UMEHEHUE ap OMATUYECKHUX YTII€BOJA0P OJIOB.

[Ipupoansrii ra3. [lomyTHbie HedTsHBIE Ta3bl. HedTh 1 €€ mp oucxoxacHue.
KamennsIiil yroias 1 mp oIyKThl ero nepepabotku. CriocoOs! iep ep aboTku HeTH:



NP eroHKa, KPEeKUHT (TepMHYECKUM, KaTaTUTHUECKHiA), pUGOPMUHT, ITHP OJIH3.
[IpoayxTel mepepaboTku He(hTH, UX TP UMEHEHHE B TP OMBIIIUICHHOCTH U B OBITY.
['eneTryeckas CBs3b MEXKIY Pa3IMYHBIMH KJIACCAMH YTIJIEBOJIOP OJIOB.

DNEeKTpOHHOE CTPOCHHME TaJOTEHIPOM3BOAHBIX YIJIEBOJIOPOAOB. Peakimm
3aMeIIeHHs] TaJlorTeéHa Ha THIPOKCOTPYINTY, HHUTPOTPYIITY, ITHAHOTPYIITY,
aMuHOTpymmy. JleiicTBHe Ha TaJOTCHIPOHW3BOIHBIC BOJHOTO M  CITUPTOBOTO
pactBopa ménoun. B3zaumMoaencTBue TUrajaoreHaJKaHOB ¢ MAarHUEM U IIUHKOM.
[TonsaTue 0 METAJNIOOPTAHNYECKUX  COCTUHECHHUSX. Hcnonb3oBanue
raJOTCHIPON3BOJHBIX YTJCBOJOPOAOB B OBITY, TEXHHKE W TIpU CHHTE3C
OpTaHUYECKUX BEICCTB.

DKCep UMEHTAIbHBIE METOJbl HM3yYCHHS BEIISCTB M WX IpEBP AlCHMIL:
u3yudeHue (U3NUEeCKUX CBOMCTB yIJI€BOAOPOIOB (PacTBOPUMOCTD ), KAUECTBEHHbBIX
peakiuil yriieBoJ0POJIOB pa3JIMYHbIX KJIacCoB (oOeciBeunBaHUe OpOMHOW WM
WOJIHOW BOJIbI, PacTBOpa MepMaHraHaTa Kajlus, B3aUMOJICHCTBHE alleTHIICHA C
aMMHa4YHBIM pacTBopoM okcuga cepedpa(l)), kauecTBeHHOE OOHApYKEHHE
yTJIep 0/ia ¥ BOJOPO/Ia B OP TAHUYECKUX BEIIECTBAX, TOJyYEHHUE dTUICHA 1 U3y YCHHE
ero CBOMCTB, O3HAKOMJIEHHUE ¢ KoJuleKIusImMu «Hedtb» u «Yroisby, ¢ oOpa3namu
IUTACTMACC, KayUYyKOB W PE3UHBI, MOJICTUPOBAHUE MOJIEKYJI yTIJIEBOJIOPOMIOB H
rajgoTeHIP OU3BOIHBIX YTIIEBOI0P O/IOB.

Kuciiopoacoaep:kamue oprannyeckue coeInHeHns.

[IpenenbHple OgHOATOMHBIC CHUPTHI. CTpOCHHE MOJICKY) (HAa HpuUMepe
MeTaHoJia W 3TaHoja). ['omosormueckuit psia, obmas dopmynia, U30MeEpUs,
HOMEHKJIatypa u Kkiaccupukanus. Duzmdeckue CBOUCTBA TP eNETBHBIX
OJIHOATOMHBIX CIUPTOB. BogopojHbie CBA3U MEXKIYy MOJEKYyJIaMHU CIHPTOB.
XHWMHYECKHE CBOWMCTBA: peaKIUM 3aMEIIeHUS, JETUApaTalud, OKHUCICHHUS,
B3aUMOJICUCTBUE C  OPraHWYECKUMHU H  HEOPTAaHMUYECKUMH  KHCIOTaMH.
KadecTBeHHas peakiys Ha OJTHOATOMHBIC CIIUP ThI. [[eficTBHE ATaHOIa M MEeTaHOJIa
Ha oOpraHu3M uenoBeka. CrmocoObl MOJNyUeHHS M TMPUMEHEHHE OJHOATOMHBIX
CIIUP TOB.

[Ipocteie a3dup b, HOMEHKIaTypa U n3oMepust. OcoOeHHOCTH (HU3UIECKUX U
XAMUYECKUX CBOVICTB.

MHoroaTOMHBIE COUPTHI — ATHICHIJIUKOIb W TiulepuH. Duznueckue u
XUMUYECKUE CBOMCTBA: P €aKIIMH 3aMEIIICHNUS, B3AUMOICHCTBHUE C OP TAHUYECCKUMH U
HEOP TAaHWYECKUMHU KHCTIOTAMHU, Ka4€CTBEHHAS P €aKIIMs HA MHOTOaTOMHBIE CTUPTHL
[IpencraBneHue 0 MEXaHU3ME P €aKIIUK HyKJIeo GUIHLHOT O 3aMeIIeHus. [(eficTBre Ha
opraHu3M 4yenoBeka. CrocoObl OTydeHHs U TP IMEHEHHUE MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BJIIWSHHUE THUIPOKCOTPYIIIBI U
oenzonpHOTO simpa. Ousnyeckue cBoicTBa ¢eHosa. OCOOEHHOCTH XMUMHYECKHX



cBoiicTB (eHosia. KauectBeHHble peakiuu Ha (¢eHosi. TokcudHOCTh (PeHoda.
CnocoObl nostydyeHus u npumenenue gpenona. denosnpopmanbaeruinas cMoJa.

Kap 60HWIbHBIE COSIMHEHUS — aJIbJIETU/Ibl U KETOHBI. DJIEKTP OHHOE CTP OCHHUE
Kap OOHWILHOM Tpynmbl. ['oMoJioruueckue psjibl albAErua0B U KETOHOB, OOIIas
dbopmyna, uzomepusi U HOMeHKJIaTypa. PuU3MYECKUe CBOMCTBA albJIETUIOB U
KETOHOB. XMMHUUYECKHE CBOKCTBA JIbJIETHU/IOB U KETOHOB: P €aKIWH P MUCOETUHEHYS.
OKuCIIeHHE aJIBJIETUIOB, KAaYECTBEHHBIE pEaKIMU Ha albAeruabl. CriocoObl
MOJIYYEHUSI ¥ TIP UMEHEHHUE aJIbJIETHIOB U KETOHOB.

OIHOOCHOBHBIE TP €/1eTIbHbIE Kap 00HOBBIE KUCTOTHI. OCOOECHHOCTH CTP OCHUS
MOJIEKYJI Kap OOHOBBIX KUCITOT. MI30Mepus 1 HoMeHKnaTypa. Ou3ndeckrue CBOMCTBa
OJHOOCHOBHBIX MpeEAETbHBIX KapOOHOBBIX KUCIOT. BOomopomHbie CBS3U MEXIY
MOJIEKYJIaMH Kap OOHOBBIX KUCIOT. X UMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi dTepudUKalui, PeaKIud C YYacCTUEM YIJIEBOJIOPOJHOIO pajuKaia.
OcoOeHHOCTH CBOWMCTB MYpPaBBHHOM KHUCIOTHI. [loHATHE O TIPOHM3BOIHBIX
Kap OOHOBBIX KUCIOT — CIOXKHBIX ddupax. MHOrooopasue kap 00HOBBIX KHUCIOT.
OcoOEHHOCTH CBOWMCTB HEMpENeNbHBIX U apOMATHYECKUX KapOOHOBBIX KHCIOT,
JTUKap OOHOBBIX KUCIOT, THAP OKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BoICIINX
KapOOHOBBIX KHUCIIOT: CT€ApHHOBAs, MAJILMHTUHOBAS, OJICMHOBAS, JUHOIEBAS,
JIUHONEeH08as KACTOTHI. CIIOCOOBI TTOTYyUYCHHS U TP UMEHEHHE Kap O0HOBBIX KUCTOT.

Cnoxuble »¢upbl. 'omonoruueckuit psij, obmas Gopmya, u3omMepus u
HOMeHKIaTypa. Ou3nueckne U XUMUYECKHE CBOMCTBA: THUAPOJIW3 B KUCIOU H
HIEIIOYHOU Cpee.

Kupri. Ctpoenue, pu3nNdecKue 1 XUMHUIECKUE CBOMCTBA JKUP OB: THIAPOJIH3 B
KHCTION | Te109HOU cpeae. OCOOCHHOCTH CBOMCTB JKUP OB, COJIEP KAIMX OCTATKA
HETIp €AENbHBIX KUPHBIX KUCIOT. JKUpbI B IpUpoOIE.

MBpbIL1a KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, MX MOIOIIEE ICHCTBHE.

OO0mas xapakrepucTuka yriaeBoaoB. Kimaccudukanus yrieBogos (MOHO -, JH-
U Toaucaxapuiel). MoHOcaxapuabl: TIIOKO03a, (pYyKTo3a, rajakrosa, pudosa,
ne3okcupuoo3a. dusnueckre CBOMCTBA W HaxOXKIAeHHE B MpUpoae. PDOTOCHHTES.
XVMUYECKUE CBOMCTBA TITFOKO3bI: P €AKIUY C YYACTUEM CITUP TOBBIX U JIbJIETUIHOU
TPYII, CIUPTOBOE MU MOJOYHOKHCIOE OposkeHue. [IpuMeHeHHe TIIOKO3BI, €€
3HA4YEHUE B )KU3HENECITENBHOCTH OpraHu3Ma. Jlucaxapuipl: caxaposa, MaabTO3a U
JakTo3a. BoccraHaBIMBAOIMIKME M HEBOCCTAHABIUBAIOIIME qrcaxapuapl. [ maponms
nucaxapunoB. Haxoxnenue B npupone u npuMmeHenue. [lonncaxapuapl: kpaxmadn,
IJIMKOTeH W 1enrono3a. CTpoeHHe MakpOMOJIEKyJ Kpaxmana, TNIMKOreHa |
EJUTI0JI03bl. DU3MYECKME CBOMCTBA KpaxMajia M IEJUIIOJI03bl. XUMHUYECKHE
CBOMCTBA Kpaxmaja: TUApOJU3, KAYECTBEHHAs! PEeaKuus ¢ MOJO0M. XUMHUYECKUE
CBOMCTBA IEJTFOJIO3BI: THAP OJIH3, TOJyueHue 3Gup OB 1eTtoa036l. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCIEpUMEHTAIbHbIE METOJIbl HM3YUYEHUS BEIIECTB W WX IIpEBpaAlICHUM:
PacTBOPUMOCTb P a3JIMYHBIX CHUP TOB B BOJIE, B3AUMOJEHCTBHUE 3TAHOJIA C HATP UEM,
OKHCJICHUE ATUJIOBOTO CIUPTA B aJdbJErUJ] HA pacKaJEéHHOW MEIHOU P OBOJIOKE,
OKUCJICHUE ATHJIOBOTO CIUPTa JUXPOMATOM Kaiaus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEP UATIOB), KAYECTBEHHBIC PEAKIIMM HAa ajbJCTUlibl (C THUIPOKCHIOM
nuammuncep eopa(l) u rugpoxcugom menu(Il)), p eakiuys ruurepruHa ¢ THAPOKCHIIOM
meau(Il), xumuyeckue CBONCTBA PacTBOpa YKCYCHOW KUCIOThI, B3aUMO/ICHCTBIEC
pacTBopariaoko3sl ¢ ruap okcuaoM meau(ll), B3auMogericTBre Kp axmaiia ¢ H0J10M,
pelieHue HKCIepUMEHTaIbHBIX 3aa4 1o TemMaM «CrnupTel U (EHOJBD»,
«Kap6oHoBbIe KUCTOTHI. CI10XKHBIE 2PUP bD».

A30TCoaep KalIue OPraHudecKue coeTuHeHus.

AMUHBI — OpTaHUYECKHE P OM3BOAHBIC amMmMuaka. Knaccudukaus aMuHOB:
anudaTuyecKkue M apOMATUYECKHUE;, TEPBUYHBIC, BTOPUYHBIE M TPETUUYHBIE.
Ctpoenue mMoJsieky, oomasi opmyia, H30MepHsi, HOMEHKJIATypa U (PU3HIECKUE
cBoiicTBa. XMMHUYECKOE CBOMCTBA anu(aTHUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJIIKWIMPOBAHKE, B3aUMOJICCTBUE NEPBUYHBIX AMUHOB C a30THUCTOU KHUCIIOTOM.
Conu anKujiaMMOHUS.

AHWINH — P €/ICTaBUTEI b AMUHOB apOMaTU4ECKOTO psaaa. CTpOeHUE aHUITMHA.
BzanmHoe BausAHHWE Tpynm aToMOB B MoJiekyje aHwiumHa. OcoOeHHoCTH
XMMHYECKMX CBOWCTB aHWiInHA. KauecTBeHHbIe peakiuu HAa aHWIWH. CIiocoObl
MOJy4YeHUs W TpHUMEHEeHHe anudatndeckux aMmuHOB. [lomydeHue anwmnuHa w3
HUTp 0OEH3071a.

AmuHoxkucnotsl. Homenkiarypa u uzomep usi. OTaenbHbIe P €CTAaBUTENN 0L
AMHUHOKHCJIOT: TJIMIMUH, ajJaHuH. @Ou3ndeckue CBOMCTBA aMMHOKHCIOT.
XWUMUYECKHE CBOWCTBA AaMHUHOKHCIOT Kak aM@OTEpPHBIX OpTaHUYECKUX
COCIMHCHHM, peaKIus IMOJUKOHASHCAIIUA, OOpa30BaHUE IMECNTUIHONW CBS3M.
buonoruueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 Y TUJIp OSN3 NENTUIO0B.

benku kak npupogHeie nojuMepsl. [lepBuyuHas, BTOpUYHAs U TP €TUYHASA
CTpyKTypa O€TKOB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJM3, JASHATYpaIls,
Ka4EeCTBECHHBIC P CaKITMU Ha OCIIKH.

DKclepUMEHTaIbHbIE METOJIbl M3YUYE€HHUs BEIIECTB W WX IIpEBpallCHUN:
pacTBopeHHe OEIKOB B BOJIE, JeHATypalus OCIKOB MPHW HArpeBaHUU, I[BETHHIC
peakmuu Ha O€lIKHW, pelIeHne OJKCIepUMEHTAJbHBIX 3aJad 10  TeMaMm
«A30TCOIEPKAIME OPraHNIECKUE COEAUHEHU» U «Pacro3HaBaHue Op raHUYECKUX
COEIUHECHUN .

BbicokoMoJIeKYJISIDHBIE COEIMHEHUS.

OCHOBHbIE MOHATUS XUMHUU BBICOKOMOJIEKYJISAPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP , CTP YKTYPHOE 3BEHO, CTEIICHb MOJUMEDP U3aL1H, CP EIHSS MOJICKYJIIPHAs



Macca. OCHOBHBIE METOJIbl CHHTE€3a BBICOKOMOJICKYJIIPHBIX COCIUHEHUN —
MOJIMMEp U3alvs U TOJIUKOH ICHCAIIHS.

[Tonumepubie matepuanbl. I[lnactMacchl (MOJMUATHIIEH, TOJIMUIP OTUJIEH,
MOJUMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETWIMETAKpWIAT, TMOJUKapOOHATHI,
nojusTUIeHTep edranaT). YTunuzamus v rnepepadboTka miacThka.

DylactoMepbl:  HaTypajdbHBIA  KaydyK,  CHHTCTHYECKHE Kay4yKd
(OyTaMeHOBBIN, XJIOP OTIP CHOBBIM, U30TIP CHOBBIN) U CUJIUKOHBI. Pe3nHa.

Bonokna: HaTypasbHbI€ (XJIOMOK, IIEP CTh, IMIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KaIlpOH U JIaBCaH).

[Tonumep b CHeHaTBLHOTO Ha3HAYCHUS (Teron, KEeBJIap,
AJIEKTP OTIP OBOASIIIHUE MOJTUMEP bI, OMOpa3aaraeMbie MOJIUMEPbl).

DKCcrep UMEHTAIbHBIE METOJbl W3YYEHHS BEIIeCTB M WX IIpEBpalllCHUIA:
O03HaKOMJIEHHE ¢ 00pa3IaMu Mp Up OJJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC,
Kay4yKOB, pEIICHHE OHKCIEepHUMEHTAIbHBIX 3a7au 1o Teme «Pacrno3HnaBanue
MJ1aCTMACC ¥ BOJIOKOHY.

Pacuérnblie 3agaun.

Haxoxnenue MoJIeKyasipHONH (OPMYJIbI OPTaHWYECKOTO COCIMHEHUS TIO
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIMX B €0 COCTAaB, HAX 0K ACHUE MOJICKYIISIpHOM
(bop My Bl OpTaHUYECKOTO COSTUHEHUS 110 Macce (00bEMY ) TPOTYKTOB CropaHKs, 10
KOJIMYECTBY BeliecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUA W/UIA HMCXOTHBIX
BEIIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMyJIBI OpTaHMYECKOTO BEIleCTBA Ha
OCHOBE €T0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB MOJIYUCHHMSI, OTIP €ICTICHUE TOIH
BBIX0/1a TIPOJIYKTa PEAKIIUH OT TEOP ETUIECKH BO3MOKHOTO.

MexXmp eqMETHBIE CBSI3H.

Peanuszanysa MeXIpeaMETHBIX CBSI3€M P U U3YUYEHUHU OPTaHUYECKON XUMUH B
10 kimacce OCyHIECTBISIETCS 4Yepe3 HMCIOJIb30BaHHWE KaK OOIIUX €CTECTBEHHO -
HAYYHBIX TIOHSATHW, TaK W TIOHATHH, TPHUHATBIX B OTIACIBHBIX IIpEeIMETaxX
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OO611ue ecTecCTBEHHO-HAYUHbIC TIOHSATHS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHAIM3, CHHTE3, Kiaccudukaius, HaOII0JeHUE, H3MEp ECHIE,
HKCIEP UMEHT, MOJI€Tb, MOJIETTUP OBAaHHUE.

@dusnka: Marepus, aToM, DOIEKTPOH, MNPOTOH, HEUTPOH, MOJEKYJa,
DPHEPTETUYECKUN YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSTHUE
BEIIECTBa, (PU3UYECKHE BEIMYUHBI, CIMHMIIBI H3MEPEHHS, CKOPOCTh, SHEPTHS,
Macca.

buomorus: kmerka, opraHusM, OJKOcHUcTema, Owuochepa, MeTabOIM3M,
HACJIEICTBEHHOCTh, aBTOTPOMHBIN M TeTepOTpOHBI THI THTAHU, OpOKEHIE,
dboTOoCUHTE3, IbIXaHWE, OENKW, YTIEBOJbI, >XUPHI, HYKIECHHOBBIE KHUCIIOTHI,
dbep MEeHTHI.



['eorpadus: mone3Hsie UCKOTIAEMbIE, TOTLIUBO.
TexHOMOTHSA: TUIIEBBIE MPOMYKTHI, OCHOBBI PalMOHAIBLHOTO THTAHMS,
MOIOIIIAE CP €ACTBA, MAaTEP MAJThl U3 UCKYCCTBEHHBIX W CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHNYECKAS XUMUSA

Teopernueckue 0CHOBbBI XMMHUM.

Atom. CocTaB aTOMHBIX sijiep. XUMU4ecKul 3mement. M3oTomnsl. CtpoeHue
AIIEKTP OHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIAa. DHEPTETUUECKUE YPOBHU U
o ayp oBHU. ATOMHBIE op OuTanu. Kinaccudukausi XuMUYeCKUX AJIEMEHTOB (S-, P-,
d-, f-anmements). PacmpeneneHue OdIEKTPOHOB MO ATOMHBIM Op OWTAIISIM.
DJIEKTp OHHBIE KOHPUTYP Al AaTOMOB 3JIEMEHTOB e BOTO—4E€TBEPTOTO TIEP MOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSIHHH, DJICKTP OHHBbIC KOH(UTY P alliy NOHOB.
DJIEKTP OOTP UATENBHOCTD.

[Tepnonnyeckuii 3axkoH u [leproanueckas cucreMa XUMUYECKHX AJIEMEHTOB
JI.1. MenneneeBa. CBA3b NEpUOANIECKOTO 3aKoHa U [leprnoanueckoil cucTeMsl
XAMUYECKHX DJEMEHTOB C COBPEMEHHOM TEOPHEHM CTPOCHHUS ATOMOB.
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00p a3y eMbIX UMU
P OCTHIX U CIIOKHBIX BEUIECTB IO TPYIINaM U Iep MojiaM. 3HaAYeHUE TIEP HOTUYECKOTO
3akoHa /[.M1. Menaeneena.

XuMH4uecKasi CBsI3b. BuAbl XMMHUYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTajuindeckas. MexaHn3mMbl 00pa3oBaHMsI KOBAJEHTHOM CBA3U: OOMEHHBIA U
JIOHOP HO-aKLETITOPHBIN. DHEPTHUA U JJIMHA CB3U. [101p HOCTB, Hamp aBJIIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KpaTHbie cBsizu. BopoponaHas CBA3b.
MexMOoIeKyIsip Hbl€ B3aUMOECHCTBUSL.

BaneHTHOCTP M BaJEHTHBIE BO3MOYKHOCTM aTOMOB. CBSI3b 3IJIEKTP OHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETP MYECKUM CTP OCHUEM (HA TIP UMEP € COCTMHEHUI
3JIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBieHue 0 KOMIUIEKCHBIX COeTUHEHUSAX. COCTaB KOMIIJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTenb, JUraHibl. 3HAUYEHUE KOMIUIEKCHBIX COEIUHEHUIL
[TonsATHE O KOOP AMHALIMOHHOW XUMUHU.

BemecrBa MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUA. | HIbI
Kp UCTAJNIMUECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEUIECTB.

[TonsTue o nucnepcHbIX cuctemax. Mcrunneie pactBopsl. [IpencraBinenue o
KOJUIOMAHBIX pactBopax. CrocoObl BbIPaXXEHUS KOHUEHTPAllUd PacTBOPOB:
MaccoBas J0Jis BEIIECTBA B pacTBOPE, MOJISIpHas KOHUEHTp auus. Haceiiennsie n
HEHACBIIEHHBIE PACTBOPBI, paCTBOP UMOCTh. Kp HCTaJIOTHIP ATHI.

Knaccudukanys 1 HOMEHKIAaTypa HEOp TaHUYECKUX BellecTB. TpuBHaIbHbIE
Ha3BaHUA OTAEJbHBIX P EICTABUTEIIEN HEOP TAHUYECKUX BELIECTB.



Knaccudukanuss XuMU4eCKUX PEaKIMi B HEOPTAHUYECKOW U OP TaHUYECKON
XUMUU. 3aKOH COXPaHEHUS MACChl BEILIECTB; 3aKOH COXPAaHEHUS U TP EBPAICHUS
HHEPTHUU MPU XUMUYECKUX PeakiusiX. TemtoBbie 3(hPEeKThl XUMUUECKUX P CaAKITHI.
TepMOXUMHUYECKUE YD aBHEHUS.

CKOpOCTh XUMUYECKOH peaKInuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (DaKTOPOB.
['oMoreHHbI€ U TeTep OreHHbIe peakiuu. KaTanus u kataau3aTopsl.

OOpaTtumble 1 HEOOp aTUMBIE P €aKIMKU. XUMUYECKoe paBHOBecue. KoHcTaHTa
XUMUYECKOTro paBHOBecHs. DaKTOpPbI, BIUAIONINE HA MOJOXKEHUE XUMHUYECKOrO
paBHOBECHS: TEMIIEPATypa, 1aBJIECHUE U KOHLICHTP al[UU BENIECTB, Y4aCTBYIOIIUX B
peakuuu. [Tpunmun Jle Hlarense.

DunekTp osmTudeckast aucconuanus. CuibHbIe W CIa0ble 3JICKTP OJIUTHL
Crenens aucconmanuu. Cpena BOJHBIX pAaCTBOPOB: KUCIOTHAsI, HEUTpasbHasil,
nienovHasi. Bomoponusiii nokasarens (pH) pactBopa. ['map onus coneit. Peakium
MOHHOTO 0OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu. (CTeneHb  OKUCICHMUSL.
Okucnurenb M BOCCTAaHOBUTENb. [IpolecChl OKHUCIEHHS W BOCCTAaHOBJICHUSL
Baxuele OKHCIWTEIW ¥ BOCCTAHOBUTENW. MeToj 3JEKTpOHHOro OajaHca.
DJEKTP OJIN3 paCTBOPOB U PaCILUIaBOB BEIIECTB.

DKCIepUMEHTAJIbHbIE METOJIbl M3YYEHHUS BEIIECTB W WX IIpEBpalCHUM:
pas3yio’KEeHWe TEepPOKCHUIa BOJAOPOJAa B TMPUCYTCTBUU KaTajiu3aTopa, MOJIEIH
KP MCTAJIJTMYECKUX P EMIETOK, TPOBEICHUE P CaKIIM HOHHOTO 0OMEHa, OTIPE/ICICHUC
Cpellbl PacTBOPOB C MOMOIIBIO WHIUKATOPOB, U3YUCHUE BIIUSHUS Pa3JIUYHBIX
(GaKTOpOB HA CKOPOCTh XHMHUYECKOW PEAKIMH MU TOJIOKEHHE XHMHUYECKOTO
paBHOBECHSI.

Heopranuuyeckasi Xumus.

[Tonoxenue HemeTasu10B B [Iep noin4eckor CUCTEME XMMAYECKUX 3JIEMEHTOB
JI.1. MenpaeneeBa 1 0COOCHHOCTH CTpOEHUS UX aTOMOB. OU3NYECKHE CBOWCTBA
HEMETAJIJI0B. AJIJIOTPOIUS HEMETAJIJIOB (Ha TP IMEpE KUCIIOP 071a, cep b, hochopan
yriepoja).

Bonopon. Ilonydenue, pusndeckiue W XUMHYECKHE CBOWCTBA: PEAKIIMH C
MeTaJJIaMU U HEMETaJIaMH, BOCCTAaHOBUTENIbHBIC CBOMCTBA. [ 'ipuabl. TOTUIMBHBIC
AJIEMEHTHI.

["anorensl. Haxoxaenrue B mpupoze, CIOCO0bl MoaydeHus, pu3ndeckne u
XUMHAYECKHE CBOMCTBA. | amoreHoBOIOpOIbl. BaxHeNue KUCI0p 01COAEpIKAILHE
COCIMHEHHMSI TaJIOreHOB. JIabopaTopHbIC M TP OMBIIIICHHBIE CLIOCOOBI TTOJTYYCHHUS
rajoreHoB. I IpumeHeHne rajJoreHoB U UX COCITMHEHHUM.

Kucnopon, o30H. JJabopaTopHbie M TP OMBIIITIEHHBIE CIIOCOOBI MOJTYYCHHS
KUCIOpo1a. PU3NYECKUE U XUMHUYECKAE CBOWCTBA M MPHUMEHEHUE KHUCIOPOJa U
030Ha. OKCUBI U TIEP OKCUJIBI.



Cepa. HaxoxjaeHue B MNpUPOJE, CIOCOOBI TMOJy4YeHUs, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBojgopon, cyiabduasl. Oxcupa cepbi(1V), okcun
cepbl(VI]). CepHucras u cep Hast KUCIOTHI U MX coJi. OCOOEHHOCTH CBOMCTB cep HOM
KucnoThl. [IprMeHeHue cepbl U €€ COCAUHEHU.

A3or. HaxoxzaeHue B TpuUpOAE, CIOCOOBI MONYyUEHHs, (PU3NYECKUE H
XUMUYECKUE CBOMCTBA. AMMUAK, HUTp Uabl. OKCHabl a30Ta. A30THCTas U a30THas
KUCIOTHI ¥ X coJiu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpuMeHenue a3zora
U €ro COEAMHEHUN. A30THBIE yI00p €HHUS.

®ocdop. Haxoxaenue B npupoje, cnocoObl MOJydyeHUs, pU3ndeckue u
xumuueckue cBoiictBa. @ochuast u pochun. Oxcunbl Gocdopa, dochopHas
kucinotra u e€ conu. [Ipumenenue dochopa u ero coeaunenuit. dochopHsie
ya00p eHusl.

VYrinepon, HaxoXaeHWe B NOpuUpoie. AJJIOTPOINHbIE MOAUDUKAIIWNL
duznveckue W XUMHUYECKHE CBOWCTBA TMPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepoaoMm. Okcun yriepoaa(Il), okcun yriaepona(IV), yronpHas kucimora u e€
coJii. AKTUBUPOBAHHBIN yToJb, aficopOmusa. Dymnepensl, rpadeH, yriiep oaHbe
HAHOTPYOKU. [IpumMeHeHne np oCcThIX BEIECTB, 0OPa30BaHHbBIX YIJIEPOI0M, U €r0
COECIUHECHUM.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MmoiaydeHus, (Gu3ndeckue u
xumudeckue cpoiictBa. Oxcupa kpemuHusi(IV), kpemHUeBas KUCIOTa, CHIMKATHL
[IpumeHenue kpeMHUs ¥ ero coeauHeHnit. CTEKI0, ero Moay4YeHHe, BUJIbl CTeKIIA.

ITonoxenne merannos B [Ieproanyeckor CUCTEME XUMHUUYECKUX AJIEMEHTOB.
OcoOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI04eK aTOMOB MeTajaoB. OOiive
dbusnueckue cBoWcTBa MeTasioB. [I[puMeHeHne MeTajuioB B OBITY M TEXHHKE.
CruiaBbl METAJIOB.

DIICKTP OXUMHUYECKUN P  HANpsOKeHUH MetautoB. OOmmue  crmocoOs

MOJTyYEHUS METaJLJIOB: TUJIp OMETAJLTYypTHS, AP OMETAILTYPTHS,
anekTpomeTamnyprus. [lonstne o xoppos3un MeramnoB. CrnocoObl 3alUTHl OT
KOpP P O3HUH.

OOmas xapaktepuctuka MetauioB [A-rpynmsr [lepnoamaeckoit crucTeMbl
XAMHYECKHUX 3JIEMEHTOB. HaTp uii 1 kanwii: mosrydeHue, pu3ndeckue 1 XuMIIeCKHAe
CBOMCTBA, P UMEHEHHUE P OCTHIX BEMIECTB U UX COEAUHECHHUM.

OO6mas xapakrepuctuka MetauioB I[A-rpynmer [lepuoanyueckoir cCHCTEMBI
XAMHYECKMX JJEMEHTOB. Marmmii W KaJdbOHi: MOJy4deHue, (U3NIecKue u
XAMHUYECKHE CBOMCTBA, MPUMEHEHHE IMPOCTBIX BEIIECTB U HX COCAUHCHUML
JKécTkocTh BOABI M CLIOCOOBI €€ yCTp aHEHUS.

ATIOMUHUI: TTOTy4YeHHEe, PU3NIECKHIE U XUMUYECKHE CBOICTBA, TP UMEHEHNUE
MPOCTOTO BEIIECTBA U €ro coeauHeHud. AMQoTepHBIE CBOWCTBa OKCHAA U
TUJP OKCUAA ATFOMHUHHUS, THIP OKCOKOMIUIEKCHI aJTFOMUHMS.



O6miass xapakrepucTuka MeTauioB 1o0ouHblx mnoAarpynn (b-rpymmn)
[TepnoAM4YECKON CUCTEMBI XUMUYECKUAX 3JIEMEHTOB.

OU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa M €ro coenuHeHui. OKCUIIbI U
rugpokeuabsl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u IuXpomarsl, UX
OKHCIIUTENIbHbIE CBOMCTBA. [loNyueHne u mp UMEHEHHE XpOoMa.

@u3n4ecKue W XHUMHYECKHME CBOMCTBA MapraHla M €ro COCIMHECHHIAL
Baxuelimue coequuenuss Mapranua(ll), mapranna(IV), wmapranna(VI) wu
mapranua(VII). [lepmanranat kanusi, €ro OKUCIUTENbHbBIE CBOICTBA.

@u3NYECKUE U XUMHUYECKUE CBOWCTBA JKeje3a U ero coequHeHui. OKCHIIBI,
ruap okcu bl v costu xxenesa(ll) u xeneza(Ill). [lonyuenue u np uMeHeHUe Kele3a v
€ro CIUIaBOB.

DOU3NYECKUE U XUMUYECKHE CBOWCTBA MEIIU U €€ coenuHenuil. [lonyueHue n
TP UMEHEHUE MEIU U €€ COCTUHEHUN.

[uHaK: monydeHune, GU3MYECKHE W XHMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa ¥ TUJIP OKCUA ITMHKA, TU]IP OKCOKOMILIEKCHI IMHKA. [ [p uMeHeHue
IIMHKA U €ro COCAUHEHUM.

OKCIepUMEHTAaIbHbIE METOJIbl HM3YUYEHUS BEIIECTB W WX IIpEBpaAlICHUN:
U3y4eHue 0o0pas3IoB HEMETAJJI0B, TopeHue cepbl, docdopa, kene3a, Mardus B
KHCIIOPOJE, M3YUECHHE KOJJIEKIMU «MeTannpl W CIUIaBbl», B3aMMOJICHCTBUE
HIEJIOYHBIX U IET0YHO3EMEIbHBIX METAJIJIOB C BOJIOM (BO3MO>KHO MCIIOIb30BAHIE
BUJIEOMATEP MAJIOB), B3aUMOJICUCTBUE IIMHKA U JKeJe3a C pacTBOpaMU KUCIOT U
1Ie10Y€el, KAYECTBEHHBIE P €aKIIMU HA HEOP TAaHUYECKHE AHUOHBI, KATUOH BOJIOPOAA
M KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THUIAPOKCHIOB aJIOMHHHUSI M IIMHKA C
pacTBOpaMu KUCIIOT U IIET0YEH, PElIeHUE SKCIIEp MMEHTAIbHBIX 3a/1a4 [0 TeEMam
«l"anmorensl», «Cepa u e€ coequHeHUs», «A30T U (pochop U UX COCTUHEHUSD,
«Mertabl rIaBHBIX MOATP YD), «MeTamibl MOOOYHBIX TOATP Y.

XUMUS U )KU3HD.

Poss xumun B 00ecieueHnH yCTOMYIMBOTO P a3BUTHS deoBedecTBa. [1oHsTHE
O Hay4YHBIX METO/IaX MO3HAHUS U METOI0JIOTUY HAYYHOr 0 hccnenoBanus. Hayunbie
TP MHIIUITBI OP TAHU3AIMH X UMUYECKOTO TP OM3BOACTBA. [1p OMBIIIIIICHHBIE CITOCOObI
MOJTyYEHUS BaXKHEUIIUX BELIECTB (Ha MpUMEPE MPOU3BOJCTBA AMMHUAKA, CEPHOU
KHUCIOTHI, MeTaHoJ1a). [IpoMbliiuieHHBIE CITOCOOBI TTOTYYEHHUS METAJIOB U CIUTABOB.
XVUMUYECKOE 3arPsSI3HEHUE OKP YKAFOIIEH CP €11bI M €r0 NOCIEACTBUS. POb XMuUY B
o0ecTedeHNH SHEPTETUYEeCKOM 0€30IMacHOCTH.

XuMmusgs © 310pOBbe 4enoBeka. JlekapcTtBeHHble cpencra. lIpasuia
MCIOJIb30BaHMs JIEKapCTBEHHBIX TP €M1apaToB. POJIb XMMUY B p A3BUTHH MEIUIIVHBI.

X¥MHUsI TIUIIU: OCHOBHBIE KOMIIOHEHTBI, TTUIIEBbIC 100aBKU. Posib XumMuu B
o0OecrieyeHNH MUIIEBOI 0€30MaCHOCTH.



Kocmernueckue u mnapdromepusie cpeactBa. beitoBas xumus. [lpapuia
0€30MacHOTO UCIIOJIL30BAHUSI TIPENapaToOB OLITOBON XUMUU B TOBCETHEBHOM KU3HH.

XuMUsl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTEIbHbIC MAaTEP UAJIbI (LIEMEHT,
O0eToH).

Xumusi B CENIbCKOM X03siicTBe. OpraHuyecKkue U MUHEp aJibHbIE Y100 CHHUS.

CoBpeMEHHBIE KOHCTP YKIIMOHHBIE MaTEpHalibl, KpACKH, CTEKIIO, KEpaMUKA.
Martepwuansl 1Jist 3J€KTp OHUKH. HaHoTexHOIOTHM.

Pacuérnblie 3agaun.

Pacuérpi: Macchl BemiecTBa Win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WU 00BEMY OJTHOTO U3 YUACTBYIOIIMX B P €aKIIMHU BEIECTB, MACChl
(00BbéMa, KOJTMUYECTBA BEILIECTBA ) PO, Ty KTOB PEAKIIMH, €CITH OTHO U3 BEIECTB UMEET
puMecH, Macchl (00bEMa, KOJTUYECTBA BEILIECTBA) MP OJTYKTa P EAKIIUU, €CIIH OJTHO
M3 BEUIECTB JaHO B BHUAE pacrBopa C ONPEACIEHHOM MAaCCOBOW JOJIEH
PacTBOPEHHOIO BEMIECTBA, MACCOBOM JI0JIM M MOJISIPHOM KOHIICHTP alliK BENECTBRA B
pacTtBope, JOJIU BbIXOJ1a MIPOJAYKTa PEaAKIUHA OT TEOP ETUUECKH BO3ZMOKHOTO.

Mexnp eIMETHBIE CBA3H.

Peanuzanust MeXIpeIMETHBIX CBSi3€M MNpu  M3ydeHUH oOmed u
HEOpTaHUYeCKO xumMuu B 11 Kitacce OCyIIeCTBISIETCS Yep €3 UCTOJIb30BaHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U TOHATUH, TP MHATHIX B OT/IETBHBIX
Mp eAMETaxX €CTECTBEHHO-HAYyYHOI0 IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHBIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KiIacCU(pUKAIIUS, TIeP MOTUIHOCTh, HAOTI0ICHIE,
M3MeEp EHUE, IKCIIEP UMEHT, MOJIE€]Th, MOJEIHUP OBAHUE.

duszuka: MaTep v, MUKP OMUAP, MAKPOMHUP, ATOM, SJIEKTP OH, ITP OTOH, HEUTPOH,
WOH, U30TOIIbI, PaAU0aKTUBHOCTh, MOJIEKYJIa, SHEP TETUYECKUI Y OBEHb, BEIIECTRO,
TeNo, 00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, WJCaJbHBIM Ta3, (U3NMUYECKHUE
BEJIMYMHBI, €TUHUIBI U3MEP EHUS, CKOP OCTh, JHEPTHs, Macca.

buosorus: kierka, opranusm, 3KocucreMa, onocdep a, MeTad0JIm3M, MaKpO- |
MUKP 03JIEMEHTHI, OCTIKH, KUPBI, YTIIEBOIbI, HyKIEUHOBBIE KUCIOTHI, ()epMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MOTOK S3HEPTUHU B 3KOCUCTEMAX.

["eorpadmus: MuHEp ajbl, TOP HBIE TIOP OJIbI, MTOJIE3HBIE UCKOTIAEMBbIE, TOTLIIUBO,
pecypchl.

TexHonorust: XMMUYECKasl MP OMBIIIJIEHHOCTb, METAJIIIYPTHsl, CTP OUTEIbHbIE
MaTep Malibl, CEIbCKOX03IMCTBEHHOE TP OM3BOJICTBO, MUIIEBAS TP OMBIILIEHHOCTb,
dbapmaneBTHYeCKasi ~ MPOMBIIIJICHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKHX
MpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB, JJIEKTP OHHAS
TP OMBIILIEHHOCTh, HAHOTEXHOJIOTHHU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 10 XM
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUM C CHCTEMHO-AEATENBHOCTHBIM MOJAXOJOM B CTPYKIype
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS INpEAMETa «XHMHSI» Ha yYPOBHE CPEIHErO
obOmero oOpa3oBaHMsI BBIACIECHBI CIEAYIOIIME COCTaBISIIOUIME: OCO3HAHHUE
O00yYaIONMMHUCSI POCCUUCKOW Tpa)XJaHCKOW HIASHTUYHOCTH; TOTOBHOCTh K
CaMOp a3BUTHIO, CAMOCTOSITENIBHOCTH M CAMOOIIP €/ICIIEHUIO; HAJTNYUE MOTUBALIMU K
00yuY€HHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYy4YarolMXCsl PYyKOBOACTBOBATHCA
OpUHATBIMU B OOIllECTBE NpaBWiIaMd M HOPMAaMHU TIOBEACHMS; HAJINUUE
P aBOCO3HAHMSI, SKOJIOTUUECKO U KYJIbTY Pbl; CIOCOOHOCTh CTABUTDH LIEJIU U CTP OUTh
YKU3HEHHBIE TUIaHBI.

JIndyHOCTHBIE peE3ysibTaThl OCBOCHMUS Npeamera «XUMHUsS»  OTpPaXKaroT
c)OpMUPOBAHHOCTh OTbITA TO3HABATEIbHOM W MPAKTUYECKON JesITeNbHOCTU
o0yuarouuxcs B Mpolecce p eaiu3aliud 00pa3oBaTeIbHON ASITENbHOCTH.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeEAMETa «XHMHS»  OTpPaKaroT
cOpMUPOBAHHOCTh OTbITA TO3HABATEIbHOW W MPAKTUYECKON JesITeNbHOCTU
o0ydJarmmxcs B TpoIiecce peaan3anuu o0pa3oBaTebHON eATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

OCO3HaHMS 00YYaIOIIUMHCS CBOUX KOHCTUTYITMOHHBIX TPaB 1 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MPaBOIMOP AJKY;

MPEICTaBICHUS O COLMAJbHBIX HOPMax W IMpaBWIaX MEXIUYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOP YECKOH JIEATEIBHOCTY IIPU CO3JaHUH Y YEOHBIX
P OEKTOB, PELICHUN YUEOHBIX 1 T03HABATEIbHbIX 3a/]a4, BBIMOJIHEHUN X UMUYECKHX
HKCIEP UMEHTOB;

CIOCOOHOCTH MOHMMATh W MPHUHUMAaTh MOTHUBBI, HAMEpEHHsI, JIOTUKY U
apTryMEHTbI APYTHUX MPU aHAJINU3E PA3JIUUYHbBIX BUAOB YUeOHOU e TENbHOCTH;

2) IaTPUOTHYECKOT 0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEIHIO
OTCUECTBEHHOM XUMUH;

YBaXEHHUsSI K TPOIECCY TBOPUECTBA B 00JACTH TEOPHUM M IPaAKTUYECKOTO
NPUJIOKEHUS] XUMHUHU, OCO3HAHHS TOrO, YTO JAaHHbIE HAYKH €CThb pPE3yJbTar
JUTUTENBHBIX  HAOJIOJEHHH, KPOMOTIMBBIX AKCIEPHUMEHTAIbHBIX IOUCKOB,
MOCTOSIHHOTO TPY/Ja YUYEHBIX U [P AKTUKOB;

MHTEP €Ca U IT03HABATEIbHBIX MOTUBOB B ITIOJIYYEHHUH U ITOCIEAY FOIEM AHATIN3E
UH(pOpMALIUU O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOM 0TEUECTBEHHON XUMHUH;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHMUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MIPHUHUMATh OCO3HAHHBIE P EHICHUS, OP UEHTUPYSCh HA MOP aJIbHO-HPABCTBEHHBIE
HOPMBbI U LIEHHOCTH;

FOTOBHOCTU OLIEHUBATh CBOE MOBEACHHE M IMOCTYNKU CBOMX TOBapHUUICH C
NO3UILIMIA HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupOBaHUS KYJIbTYPbI 310POBbSI:

NOHUMAaHUS LEHHOCTEH 3J0pOBOro M 0Oe3omacHOro oOpasza KU3HHU,
HEOOXOJIUMOCTA OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (pU3mueckomy u
NICUXHYECKOMY 310D OBBIO;

coOoieHns MpaBuil 0€30MacHOTO OOpalleHUs] C BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOU AEATEIbHOCTH;

NOHUMAHUS LEHHOCTU TMpaBUJ MHAMBUAYAIBHOTO U  KOJIJIEKTHBHOIO
0€301acCHOT0 MOBEACHUS B CUTYalIUsX, YTI'P O’KAIOIINX 30D OBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUI U HEMPUATHS BPEIHBIX NP UBbIUEK (YTOTp eOIeHus
aJKOroJIsl, HAp KOTUKOB, Kyp €HUs);

5) TpyA0BOTr0 BOCIIMTAHUSA:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIeI0BATEIhCKON
NEeSTEeIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW H JAPYTUX BHIAX
eI TeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEHICHUH MPaKTUYECKUX 3ajau
COIIMAJILHOM HaNp aBJIEHHOCTH (B paMKaxX CBOErO Kjacca, IIKOJIbI);

MHTEpeca K MpakTUUECKOMY M3YyUEeHHIO0 Ip odeccrii pa3amyHoro pojia, B ToM
YUCJIE HA OCHOBE NP UMEHEHHUS NP €IMETHBIX 3HAHUMI IO XMMUH;

YBa)KCHUA K TPYAY, JIOJISIM TpyJa U pe3yabTaTaM TpyA0BOU JeSTEILHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BbIOOPY HMHIMBUIYAJIbHOW TpaeKTOpUU
oOpazoBanus, Oyaymed npodeccun W peaan3alui COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C Y4E€TOM JIMUHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUH, UHTEP ECOB U
moTp eOHOCTEH 00IIeCTBa;

6) 3K0J10rMYecKOro BOCIIUTAHUA:

HKOJIOTUYECKH 11€7€CO00pa3HOro OTHOUIEHUS K MPHUPOAE KaK HCTOYHHUKY
CYLLIECTBOBaHMS )KM3HU Ha 3eMIIE;

NOHUMAaHMS TJIOOAJIBLHOIO XapakTepa SKOJIOTHYECKUX MpOOJIeM, BIUSHUS
HDKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE NP UP OHOM M COLMANIBHOM Cp ENIbL;

OCO3HaHMS HEOOXOJUMOCTH UCHOJb30BaHUS JOCTHKEHUN XUMHUU Ui
peLIeHUs] BOIPOCOB PallMOHAIBHOTO TP UP OA0TI0JIb30BAHNS;



AKTUBHOTO HENpUATUS JEUCTBUM, NPHUHOCAIIUX BpEI OKpY’Karomen
IPUPOJHON Cpese, YMEHUsl MpOTrHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTUUECKUE
MOCJIE/ICTBUS TP €ANP UHUMAEMBIX ACHCTBUI U NP EI0TBpaIlaTh UX;

HAJIMYUs P a3BUTOTO SKOJIOTMYECKOTO MBIIIJIEHHS, SKOJIOTUYECKOMN KYJIBTYPHl,
OTbITa JEATEIbHOCTH HKOJIOTHUYECKOU HaIlp aBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCS UMU B TMO3HABATEIbHON, KOMMYHHUKATUBHOW U COIMAIBHOM
NPAaKTUKE, CHOCOOHOCTM M YMEHHMSI AaKTUBHO NPOTUBOCTOSITH HAECOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MUP OBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOM TP aKTHUKHU;

NOHUMAaHUA crneuuuKd XUMHM KaKk HayKH, OCO3HaHus €€ poJu B
(GbopMHpPOBAaHUM PalMOHATBHOIO HAYYHOTO MBIILIEHUS, CO3JaHUU LIEIOCTHOIO
np ecTaBIeHUs 00 OKpYy>KaloIleM MUpPE KaK O €IUHCTBE MPHUPOAbl U YellOBeKa, B
MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH W peIleHuHu MpoOJeM COXpaHEeHUs
P UPOJAHOTO PABHOBECHUS;

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHMHUHU JUISI  COBPEMEHHOM
IUBUJIM3ALMH: B €€ TYMaHUCTHY€CKOM HAIIPaBIEHHOCTH U BaXKHOM P OJIM B CO3/IaHUN
HOBOM 0a3pl MaTepHaJIbHOM KyJbTYypbl, B PEIICHUH TIIOOANBHBIX MpOoOIeM
YCTOMYMBOT'O Pa3BUTUS YEIOBEUECTBA — ChIP bEBOU, JHEP TETUUECKOM, MUIIIEBOM U
HKOJIOTHUECKONW 0€30TacHOCTH, B Pa3BUTUU MEAUIIMHBI, 0OECIEUEHUN YCIOBHI
YCHENIHOTO TPy a ¥ SKOJOTrHYeCcK KOM(POPTHOM )KM3HU KaXKJ10TO YjeHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTU: TIOHUMAHHUS CYIIHOCTH METOJIOB
NO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HUCIIOJIb30BaTh
MoJTydaeMble 3HAHUS JJIs1 aHaJIN3a U 00bSICHEHUSI IBJICHUM OKP yXKAIOIIEro Mupa u
[P OUCXOIIIMX B HEM U3MEHEHUH, yMEHHUsI [1ef1aTh 000CHOBAHHbI € 3aKJIF0UEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIIIUX CSl JAHHBIX C I1eJTbI0 TTOJTYYEHHSI TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIHOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHust Ipo0JieM B peabHbIX KUZHEHHBIX CUTYalUAX;

UHTEpeca K MO3HAHMIO, UCCIIEIOBATEIBCKOM 1eATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMPEPBIBHOMY OOpa3oBaHUIO W
caM000pa30oBaHMI0, K AKTUBHOMY IIOJIYUYEHHIO HOBBIX 3HAHMM MO XHMHUU B
COOTBETCTBUU C KUZHEHHBIMU MOTP EOHOCTIIMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3JUIHbBIX chepax Ip odhecCHoHAILHON
NeSITEeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHBI



MeTtanp eqMeTHbIC Pe3ybTaThl OCBOSHHS TP OTPaMMBbI IT0 XMMHUH Ha Yp OBHE
CpeaHero oomero oopa3oBaHus BKIOYAIOT:

3HaYUMBbIE i1 (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOyJarOIIMXCA
MEKIUCIUTIINHAP HbIe (MEXKITp €IMETHBIE) OOIICHAYYHBIC TTOHSATHUS, OTP aXKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHenu(UKy METOJOB TIO3HAHWS,
UCTIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHS, SIBJICHUE,
TP OIIeCC, CUCTEMa, HAay4YHbIN (PaKT, IMp MHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOp s, UCCIIeI0BaHKe, HAOIIOACHNE, U3MEP €HUE, SKCIIEPp UMEHT U JIP yTHE);

YHUBEp CAJIbHBIC YUeOHBIC JICHCTBUS (TIO3HABATEIbHbBIC, KOMMYHHUKAaTHBHBIC,

pEryasaTUBHbIE), obecreunBaroIImne (dbopMHpoBaHUe (byHKUMOHATBHON
IPaMOTHOCTH U COLIMAJILHON KOMIIETEHIIMUA 00yYaroInxcs;
CIIOCOOHOCTB o0yuaromuxcs UCMOJIb30BaTh OCBOCHHBIE

MEXIUCLUUIIIMHAP HbIE, MUP OBO33PEHYECKHUE 3HAHUS U yHUBEp CaJIbHbIE YUeOHbIE
JIEWCTBUSA B ITIO3HABATEILHON Y COLMATIBHOM TP AKTHKE.

MeranpenMeTHble pPe3yJIbTaThl OTPaXKaloT OBJAJCHUE YHUBEP CAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU U  PEryJISITUBHBIMU
JEUCTBUSAMM.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA

1) 6a30Bble JIOrHYeCKH e AelicTBUSL:

CaMOCTOSITENbHO  (OPMYJIMPOBATh U aKTyaJIU3UpPOBaThb  IpoOIeMy,
paccMaTpuBaTh €€ BCECTOP OHHE;

ONPENENATh LENU JEATEIbHOCTH, 3aJaBas NapameTpbl U KPUTEPHUHU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C ITOCTABICHHBIMU LENSIMU;

MCIIOJIb30BaTh NMPHU OCBOCHUM 3HAHUM NPHUEMBI JIOTHYECKOTO MBIILJICHUS:
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATUN M YCTaHABIMBATH UX B3aUMOCBS3b,
UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHS 7151 OOBbSICHEHUS OTAENbHBIX (PAKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUM ISl KiacCU(UKAMU BEHIECTB M
XAMHMYECKUX P CaKLUN;

YCTAHABIMUBATh NPHUYUHHO-CICICTBEHHBIE CBSI3M MEXKIAY HW3Yy4aeMbIMH
SBJICHUSIMU;

CTPOUTHb JIOTUYECKUE PAaCCyXJEHUs (MHIYKTUBHbBIE, JEIYKTHBHBIE, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPHUBAEMBIX
SIBJIEHUSX, (POPMYJHPOBATh BBIBObI U 3aKIIOYECHUS;

IIPUMEHSATH B P OLECCE MTO3HAHMS UCIIOJIb3YyEMBIE B XMMUU CUMBOJINYECKHE
(3HAKOBBIE) MOJEIIH, ITP €00Pa30BbIBATH MOIEIIbHBIE IP €1CTABJICHUS — X UMWY €CKHUI
3HaK (CUMBOJI) 3JIEMEHTA, XUMU4eckas (popmyia, yp aBHEHUE XUMUUECKOU P €aKLUU
— MPU pelIeHUU yUeOHBIX TMO3HABATENBHBIX U NP AKTUY €CKUX 3aJ1a4, [P UMEHSTH



Ha3BaHHBIC MOJICTbHBIC TP €ICTABJICHHS JJIS1 BBISIBJICHUS Xap aKTePHBIX TP N3HAKOB
M3YYaeMbIX BEIIECTB U XUMHUYIECKUX P CaAKITHH.

2) 0a3oBbIe HCCIIEA0BaATEIbCKUE 1€ CTBUS:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB M XUMHUYCCKUX
p €aKuuu;

(dbopMyJIUPOBATSH IIEITU M 3a/1a9H1 HCCIIETOBAHMS, UCIIOIb30BaTh IIOCTABICHHBIC
U CaMOCTOSITEIFHO C(OpMYyTUPOBAaHHBIC BOMPOCHI B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JIs1 (POPMHUPOBAHMS THITIOTE3HI IO TP OBEPKE P aBHIIBHOCTH
BBICKA3bIBACMBIX CYKICHUI;

BJIaJICTh HaBBIKAMH CaMOCTOSITCIILHOIO IIAHUPOBAHHWS W TP OBEICHUS
YYEHUYECKHX DKCIIEp MMEHTOB, COBEP IICHCTBOBATh YMEHHS HAOJFOIATh 332 XOJIOM
npolecca, CaMOCTOSITELHO MPOTHO3MPOBATh €r0 Pe3yjbTaT, (OopMyJMpOBATh
0000111eHHs U BBIBOAbI OTHOCUTEIBHO JOCTOBEPHOCTH P €3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJIATh 000CHOBAHHBIN OTYET O MPOJIeTaHHOM paboTeE;

npuoOpeTarb OMNBIT YYEHHYECKOM HCCIeoBATEIbCKOW W NP OEKTHOU
TESATSIIbHOCTH, TP OSBIIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MIOMCKY METOIOB P CIICHHS IPAKTHY eCKUX 33124, TPUMEHEHHIO Pa3IMYHBIX METOJIOB
TIO3HAHUS.

3) padora ¢ uangopmanueii:

OpHEHTHUPOBATHCSI B Ppa3jMUHBIX MCTOYHHKAX HHPopMaruu (HaydHO-
MOMYJIIpHAS JUTEpaTypa XHUMHYECKOTO COJCpKaHUSA, CIPaBOYHBIC ITOCOOMS,
pecypcbl UHTEpHETA), aHATU3UPOBaTh MH(POPMAITHIO Pa3JTUIHBIX BUIAOB U (opM
TP €JICTaBJICHUS, Kp UTHYECKH OIICHHBATh eé JTOCTOBEpHOCTh U
HEMp OTUBOP €UUBOCTb;

(bopMyJIMPOBATH 3aMPOCH M TP UMEHATH Pa3JIMIHbIC METOJIBI TP U TIOUCKE U
otbope wHpOpMANUKA, HEOOXOAMMON [JIsI BBITIOJHEHUS YyYEOHBIX 3a/1ad
OIp €AEIEHHOTO THUIIA,

npuoOpeTarh OMBIT HUCHOJb30BaHUsS WHGOPMAIUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO ~ BBIOMpaTh ONTHUMalbHYI0 (OpMy  MpeacTaBiIeHUS
nHdopMarmu (cxeMbl, rpa(uKy, TuarpamMmel, TaOIUIBI, PUCYHKHA U IPyTHE);

WCTOJIb30BaTh HAYYHBIH sI3bIK B KAUECTBE CP €ICTBA MP U p a00TE C XUMUYIECKOU
uHPOPMAIUEH: PUMEHITh MEXKIpeEAMETHbIE (PU3nUeckue U MaTeMaTHUECKUE)
3HAKU U CUMBOJIBI, OPMYJIbI, a00p €BUATYpbl, HOMEHKJIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMICCKUC CP CIACTBA HATIJIAIHOCTH.

KoMMyHuUKaTHBHBIEC YHUBEpPCaJbHble YUeOHbIE 1CHCTBUA:



3a71aBaTh BOIPOCHI 110 CYIIECTBY 0OCY’KJaeMOM TeMBbI B X0JI€ AUAIOTa U/UiIu
JIUCKYCCUH, BBICKAa3bIBATh UeH, POPMYJIHUPOBATH CBOU NP ETI0KECHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NP €JI0KEHHOM 3a/1a4H;

BBICTYNAaTh C TMPE3CHTAlUCH Pe3yabTaTOB MO3HABATEIHLHOU JESTEIHHOCTH,
TIOJTYYEHHBIX CAMOCTOSTEITLHO WIIF COBMECTHO CO CBEP CTHUKAMH TP U BBITIOJTHEHUN
XUMHYECKOTO IKCIIEP UMEHTA, TPaKTUIECKOM pabOoThl 10 UCCIETOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, P €aIM3aIlui y4eOHOTO P OeKTa, U (HOP MYJIMPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MpOBEAEHHBIX UCCIEAOBAHUM MyTEM COTJIACOBAHUS MO3UIMI B
X0/J1e 00CyXkaeHus U 0OMEHa MHEHUSIMHU.

PeryasiTuBHBIC YHUBepPCaJbHbIEC Y4eOHbIE 1eHCTBHSA:

CaMOCTOSITENIbHO TUIAHUPOBAaTh M OCYUIECTBIATH CBOIO I103HABATENIHHYIO
NeSITeIbHOCTh, ompeAenss e Meaud U 3aJadd, KOHTPOJMPOBAaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh IIpEIIaraéMblii aJdrOpPUTM JCHCTBUM TIpH
BBINIOJIHEHUH YYeOHBIX W UCCIENOBAaTEIbCKUX 3ajay, BBIOMpaTh Haubosee
3 QpeKTUBHBIN crnocod UX peuieHus ¢ y4ETOM MOJYyYEeHHs HOBBIX 3HAHHMU O
BEIIECTBAX U XMMHYECKUX PEaKIUIX;

OCYILECTBIISITh CAMOKOHTPOJIb JAESATEIIBHOCTA Ha OCHOBE CaMoOaHajlu3a U
CAMOOLICHKH.

IHNPEJIMETHBIE PE3YJIbTATHI

[IpeaMeTHbIC pEe3yIbTAaThl OCBOCHUS TP OTPAMMBI 110 XMMHUHW Ha yTTy01EHHOM
ypOBHE Ha yp OBHE Cp eHEr0 00111ero 00pa3zoBaHus BKIIOYAIOT CHCHUMUIECKAES TS
y4e0HOTO Mp eAMeTa « XUMUS» HayIHbIC 3HAHUS, YMEHHUS M CIIOCOOBI ICHCTBHUI 1O
OCBOCHHIO, UHTEPIIPETAIIMU U TP €0O0PA30BAHUIO 3HAHUM, BUJIBI JIEATEITLHOCTH TI0
MOJIYyYCHUIO HOBOTO 3HAHHUS W TMPHUMEHEHHUIO 3HAHWUN B PAa3IMYHBIX Y4YEOHBIX
CUTYyalUsIX, & TAK)KE B P €aJIbHBIX )KU3HEHHBIX CUTYalMsIX, CBA3aHHBIX C XUMUEH. B
nporpaMme MO XHUMHUU MPEAMETHbIE PE3yJIbTaThl MPEACTABICHbI IO TOJaM
U3yYEHUS.

10 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckas XuUMUSD)
OTp aXKakOT:

cOpMUPOBAHHOCTh TPEACTABICHUN: O MECTE W 3HAYECHHUU OPTaHUYECKOU
XUMHUUA B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOJiM B 0OECIEUEHUU YCTOWYHUBOTO
pPa3BUTHS YEJIOBEUECTBA B P EIICHUH TP 00JIeM IKOJTOTHIECKON, IHEP TETUUECKOM U



MUIICBOM OE30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3TaHUU HOBBIX MaTep HaJOB,
HOBBIX UCTOYHHKOB SHEpPTHH, B obecrieueHNH P aIOHAIBEHOTO
TIP U OJTOTIONb30BaHMs, B (OPpMHUPOBAHUM MHUPOBO33PEHUS U OOMIEH KyJIbTypbl
4eNT0BEKa, a TAKXKE SKOJIOTHUYECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3]10POBBIO
Y TIPUP OJTHOM Cpexe;

BIIQJICHHC CHCTEMOW  XWMHWYECKUX 3HAHWWA, KOTOpass  BKITIOYACT:
OCHOBOTIOJIArAIOIIHNE MIOHATHS — XUMUYCCKHM JIEMEHT, aTOM, SIIP O ¥ DJICKTP OHHAS
obosiouka aTtomMa, s-, p-, d-aToMHBIE OpOUTATIH, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHHS aToMma, THOpHIM3AlMs aTOMHBIX OpOWTalieli, HWOH, MOJICKYJIa,
BaJICHTHOCTb, 3JICKTP OOTPHUIATEILHOCTD, CTCTICHb OKHMCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeEeT, Py HKIIMOHATbHAS
rpymnmna, pajaukail, CTPYKTypHble QopMyibl (pa3BEPHYThIE, COKpalIEHHBIE,
CKCIICTHBIC), M30MEPHs CTPYKTypHas W MPOCTPAHCTBEHHAs (TeoMeTpHdecKas,
OTNTHYECKas), HW30MEPHl, TOMOJOTHYCCKHI PSAJ, TOMOJIOTH, YIJICBOJIOPO/IbI,
KHCIIOPOJI- U a30TCOJIEPKAIIE OPTAHUYECKHE COSAMHEHUS, MOHOMEP , TI0JTUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIMHCHUSA, TCOPHH, 3aKOHBI
(mepuonunueckuit 3axkoH J[. M. MenneneeBa, Teopus CTpOEHHUS OPTaHMUYECKHX
BeniectB A. M. byTiiepoBa, 3aKOH COXpaHEHHS MaCChl BEIECTB, 3aKOH COXP aHCHUS
U TIPEBpAIICHHUS DSHEPTUU NPH XUMHYCCKHX PEAKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYCCKHI S3BIK XUMHUH, MHUPOBO33PCHUCCKUE 3HAHMS, JICXKAIEe B OCHOBE
MOHUMAaHUS TP MIMHHOCTH M CACTEMHOCTH XUMHYECKUX SIBJICHUI; TIP €ZICTaBJICHHS O
MEXaHU3MaxX XUMHUYECKHX peEaKIHi, TEePMOJHMHAMAYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSIX X I OTCKaHMsI, 0 B3aMMHOM BJIMSTHHM ATOMOB H I'P yIIII aTOMOB B
MoOJIeKyJIaX (MHAYKTUBHBIA 1 Me30Mep Hbiil dpdexTrr, opuentantsl [ u Il poma);
(haKTOJIOTUYECKHE CBEICHUSI O CBOWMCTBAxX, COCTaBe, IMOJYUYCHUH U OE€30MaCHOM
UCMOJIb30BaHUH BAXKHEHIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
TEATSIIbHOCTH YeI0OBEKa, 00X HAy YHBIX TP MHIIMITAX X MUY ECKOTO IIPOX3BOJICTBA
(Ha TIpUMeEp € TP OM3BOJICTBA METaHOJIa, Tiep epab0TKH HePTH);

c(OpMHUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEepPHBIC MPU3HAKH TOHSITHH,
yCTaHABIMBATh UX B3aUMOCBSI3b, UCIOJIH30BaTh COOTBETCTBYIOIINE TIOHITHS TIPU
OTIMCaHUH COCTaBa, CTPOCHMSI M CBOMCTB OPTAHUYECKUX COCTUHEHHI;

copMHUP OBAHHOCTh YMEHUH:

WCMOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISI COCTABIICHUS MOJIEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKP AIlIEHHBIX U CKEJIETHBIX ) (hOP MYJT Op TAHIMUYECKHX
BEIIIECTB;

COCTaBJISITh yPaBHEHUSI XUMUYECKUX PEAKIMA U PACKPBIBATh UX CYITHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTaBIICHUS
DIIGKTPOHHOTO OajaHca ATHX pEaKIui, peakiuid HOHHOTO OOMEHa IyTEM
COCTaBJICHUS WX MOJHBIX U COKpaléHHBIX HOHHBIX YPaBHEHUH;



M3TOTaBJIMBATh MOJIETN MOJIEKYJI Op TAHUUECKUX BEIIECTB JJIs WITIOCTp allin
UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTP OCHUS;

cOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATH NP MHAJICKHOCTh U3Yy4EHHBIX
OpTraHWYECKHX BEUIECTB IO HX COCTaBy U CTPOEHUIO K OIpeAeIEHHOMY
KJaccy/Tpynne COEIWHEHUM, JaBaTh MM Ha3BaHUS IO CUCTEMATHYECKOU
Homenkiarype (IUPAC) u npuBOIUTH TpUBUATBHBIC HA3BAHUS JUISI OTEIBHBIX
P €ICTABUTENIEH OPTAaHUYECKUX BEUIECTB (3TUJIEH, AllETUJIEH, TOJIYOJI, TJIMLIEPHH,
ATUJICHTJIMKONb, (DeHOos, (opManbAeru], aleTajibJIeruj, alueToH, MYpaBbUHAS
KHCJIO0Ta, YKCYCHasl KUCIIOTa, CTeap MHOBAs!, 0JICMHOBAS, aJIbMUTHHOBASI KUCIIOTHI,
TJIMIUH, ajJaHuH, MaJibT03a, PPYyKTO3a, AaHWIUH, TUBUHWI, N30T EH, XJIOPOMNPEH,
CTUPOJI U IpyTHE);

COpMHUPOBAHHOCTH YMEHHUSI ONPEAETATh BHUJI XUMHYECKOW CBS3H B
OpTaHUYECKHX COCAMHEHUSX (KOBaJEHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBA3b);

cOpMHUPOBAHHOCTh yYMEHHS TIPUMEHSTH IIOJOKEHUS TEOPUU CTPOCHUSI
opraHuyeckux Bemiects A. M. byTieposa aiist 00bsiCHEHUS] 3aBUCIMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTP OCHUS;

c(op MUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (PU3NUECKUE
U XUMUYECKAE CBOWCTBA THUINHYHBIX TIPEACTABHTEIICH pPa3MYHBIX KJIACCOB
OpTaHUYECKHUX BELIECTB: aJIKAHOB, IMKIIOATKAHOB, AJIKEHOB, aJIKa/IUEHOB, aJIKUHOB,
apOMaTUYeCKuX YTJIEBOJOPOAOB, CIIUPTOB, aJIbJACTUI0B, KETOHOB, KapOOHOBBIX
KUCJIOT, TIPOCTBIX U CIOXHBIX 3(UPOB, XKUPOB, HUTPOCOCIUHEHUA U aAMHHOB,
aMUHOKHUCIIOT, O€JIKOB, yIJEBOJOB (MOHO-, [JH- M  TOJHUCAXaAPHUIOB),
WUIIOCTPUPOBATh  T'€HETHMUYECKYI0  CBS3b  MEXKIYy HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHUYECKUX pPEAKIUHA C WCIOIB30BAHUEM CTPYyKTYPHBIX
(opmy;

cOpMUPOBAHHOCTh YMEHHUs TIOJTBEPIKAATh HA KOHKPETHBIX IIPpHAMEpax
XapakTep 3aBUCUMOCTH P €aKIIMOHHOMU CIIOCOOHOCTH OP TAaHUUECKUX COSTUHEHUHN OT
KPaTHOCTH U TUIIA KOBAJIEHTHOM CBSI3U (G- U TT-CBSI3U), B3aUMHOTO BIMSIHHS aTOMOB
U TPYMIl aTOMOB B MOJIEKYJ1axX;

cop MUPOBAHHOCTH YMEHHSI Xap aKTEPU30BaTh UCTOYHHUKH YTIIE€BOJOPOJHOTO
CBIP b (HEPTH, P UPOJIHBIN T'a3, yTOJIb), CIOCOOBI €ro MepepadoTKH U P AKTUIECKOES
Ip MMEHEHHE NP OAYKTOB Mep epaboTKH;

cOpMUPOBAHHOCTh BIAJEHHUSI CUCTEMON 3HAHHUN O €CTECTBEHHO-HAYYHBIX
METOJ]aX MO3HAaHUA — HAOJIOICHUH, U3MEpP EHUH, MOJICIINP OBAHUH, SKCIIEp UMEHTE
(peaIbHOM U MBICIIEHHOM) U YMEHUS TP UMEHSATh 3TH 3HAHUS;

cop MUPOBAHHOCTH YMEHUS IIP UMEHATH OCHOBHBIE OTIEP AllUH MBICIIUTEIILHON
NEeSITEeTbHOCTH — aHalW3 U CHUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTEMAaTH3alIUIO,



BBISIBIICHUE P NMUHHO-CJIEACTBEHHBIX CBSI3€H — JJ1 U3YUYECHUS CBOMCTB BEILIECTB U
XAMUYECKHUX P CAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISIBJISITh B3AUMOCBS3b XUMUYECKUX 3HAHUM C
MOHSTUSMU U TIP €ACTABJICHUSAMH JIP YTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
0o0Jiee OCO3HAHHOTO TMOHHWMAHUS CYIIHOCTH MaTEepHUAILHOTO E€IMHCTBA MHPA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHMS MO0 OPTAHMYECKON XUMUHU I OOBSICHEHUS U
TP OTHO3WP OBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOIY;

chopMUPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI 10 X UMUYECKUM (PopMysiam
U YpaBHEHUSIM XMMUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3UUECKUX BEIIHMUMH
(Macca, 00bEM ra3oB, KOJIWYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX BEIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacy€Thl MO HAXOXKIECHUIO XUMHUYECKON (OpMyIIbI
BEILIECTBA IO U3BECTHBIM MACCOBBIM JOJSAM XUMUYECKUX 3JIEMEHTOB, IP O yKTaM
CropaHwusi, MIOTHOCTH Ta3000pa3HbIX BEIIECTB;

chopMUPOBAHHOCTh YMEHHIA: TP OTHO3UPOBAThH, AHAJTU3UPOBATH U OIICHUBATH
C TO3WIMH  DKOJIOTMYECKOW O€30MacHOCTU  TMOCICACTBUSA  OBITOBOW U
TP OM3BOJICTBEHHOM JIEITENIbHOCTH YEIOBEKA, CBA3aHHOM C Iep ep a0 O0TKOM BEIECTB,
MCIOJIb30BaTh MMOJYUYECHHBIC 3HAHUS JIJISI TP UHATUS T'PaMOTHBIX P €ITIEHUH TIp 00J1eM
B CUTyallUsIX, CBSI3aHHBIX C XUMUEH;

chopMUPOBAHHOCTh YMEHUN: CAMOCTOSITEIbHO IUIAHUPOBATh U TP OBOIWTH
XAMHYECKHN DJKCIEpUMEHT (TOJydeHHE W HM3YUYECHHE CBOMCTB OpPTaHUYECKUX
BCILIECTB, KAUECTBEHHBIC pEAKIMH YTJIEBOJOPOJOB pAa3JIMUHBIX KJIAacCOB U
KHUCIJIOP OJICOJIEPKANIMX OPTAaHUYECKUX BEIIECTB, PELICHHE 3KCIIEP UMEHTAJ bHBIX
3a71a4 10 PAaCIMO3HABAHWIO OPTAHMYECKUX BEIIECTB) C COOIOICHUEM IIp aBHIT
0e30macHOTO OOpaIeHuss ¢ BEIeCTBAMH M JIAOOPATOPHBIM 000p yIOBaHHEM,
dbopMyIHMpoOBaTh IIENb HCCICIOBAHMS, IMPEACTABIATh B pa3nudHOM (opme
pE3yJIbTAThI SKCIIEp UMEHTA, aHAJIU3UPOBATh U OLIEHUBATHh UX JOCTOBEPHOCTD;

copMHUp OBAHHOCTh YMEHUM:

COOJTIOIaTh TP aBHJIA YKOJIOTHIECKHU [IETIeCO00Pa3HOT0 MOBEICHUS B OBITY H
TPYAOBOM IEATEIBHOCTH B LIEIAX COXPAHEHHSI CBOETO 370D OBbsI, OKP Yy KaroIen
P AP OJTHOM CP €1bl U IOCTUKEHHUS €€ YCTOMYHUBOTO P a3BUTHS;

OCO3HAaBaTh OMNACHOCTb TOKCHYECKOTO JIEUCTBHS HA JKUBBIE OPTaHH3MBI
OIIp €IENIEHHBIX OPTaHUYECKUX BENIECTB, MOHUMAasA cMbIc noka3arens [TJK;

aHAJIM3UPOBATh 1EIECO00Pa3HOCTh P UMEHEHUSI OPTaHUYECKHX BEIIECTB B
P OMBIIIJIEHHOCTU U B OBITY C TOYKH 3P E€HUS COOTHOIICHUS P UCK-TIOJb3a;

c(OpMHUPOBAHHOCTh YMEHUMW: OCYIIECTBIATH II€JICHAIIPaBICHHBINA TOUCK
XUMUYECKOH MH(OP MAIMH B PA3IMYHBIX ICTOYHUKAX (HAy4YHas U y4eOHO -HayYHAs
JUTEpaTypa, CpeacTsa MaccoBol mHGpopmarmu, THTepHET U Ap yrue), Kp UTHYECKA
aHAJIM3UPOBATh XUMUYECKY 0 MH(OpMAITHUIO, Tiep epabaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBUHM C IMOCTABJIEHHON y4eOHOW 3a/1auei.



11 KJIACC

[IpeaMeTrHbie pe3ysibTaThl OCBOEHHUS Kypca «OOIiass U HeopTraHuyecKas
XHUMUSD OTP AKAIOT:

chOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepHUaTbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJICHHU MPUPOJbI, O MECTE M 3HAYCHUU
XMMHH B CHUCTEME ECTECTBEHHBIX HAyK M €€ pOJIK B 00ECIEUEHUU YCTOMYHUBOTO
pa3BUTHS, B pEHICHUU MPOOJIEM KOJOTHUECKOM, IHEPTETUUECKON U MHUIIEBOM
0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, CO3JJaHHMM HOBBIX MaTEpHUaJIOB, HOBBIX
HUCTOYHUKOB PHEPTUHU, B 00ECIICYECHUU PalMOHAILHOIO Mp UP OJI0NOJI30BAHUS, B
bopMUPOBAaHUU MHUPOBO33PEHUS U OOIIEH KyJIbTypbl 4YeIOBEKa, a TaKKe
AKOJIOTUYECKH O0OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3J0POBBIO M IIPUPOHOU
cpene;

BJIAJICHUE CUCTEMOM  XMMHUYECKUX  3HAHWUW, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIAraroIlye MOHITUS — XUMHYECKH 3JIEMEHT, ATOM, SIJIPO aTOMa, U30TOTIbI,
AJIEKTpOHHAasA 000Jiouka aToma, S-, p-, d-aToMHBIE OpOUTAIM, OCHOBHOE H
BO30YX/IEHHOE COCTOSIHUA aToma, TMOpUAM3alus aTOMHBIX OpOwuTaneil, HOoH,
MOJIEKYJ1a, BaJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENEHb  OKHUCIICHUS,
XAMHYECKass CBsA3b (KOBAJICHTHAs, HWOHHAs, MeTaJndeckas, BOJOPOJIHAs),
KpUCTAJIMYECKAs] PEIIETKA, XHUMHUYECKas PEAKIUsl, PacTBOpP, DJICKTPOJIMTHI,
HEAJIEKTP OJIUTHI, DJIEKTP OJIUTHYECKAsT JUCCOLMAIMS, CTENEHb JUCCOIMAIINY,
BOJIOPOJIHBIN TI0Ka3aTellb, OKUCIUTENbh, BOCCTAHOBHUTEIb, TEIUIOBOU 3 heKT
XUMUYECKOU P eaKIU, CKOP OCTb XUMUYECKOU P €aKIIUU, XUMUYECKOE P ABHOBECHE;
TEOPHH W 3aKOHBI (TCOPHUS DJICKTP OJUTUUECKON TUCCOIMAIINH, TIep O AU ECKUN
3akoH JI.M. MeHnneneeBa, 3aKOH COXp aHEHUSI MaCChI BEIIECTB, 3AKOH COXP AHCHUSI U
IIp EBp ALLICHUS] SHEPTUU NMPU XUMUYECKUX PEAKIUIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIHNYECKUHN SI3bIK
XHUMUHU, MUP OBO33PEHYECCKUE 3HAHMS, JICKAIIUE B OCHOBE MIOHUMAHUS [P MUUHHOCTH
M CUCTEMHOCTH XMMHUYECKHUX SBJICHUM; COBP EMEHHBIE TP €ACTABJIECHUS O CTP OCHUN
BEILIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM W HaJMOJIEKYJSIPHOM YP OBHSIX;
MPEACTaBJICHUA O MEXaHU3MaX XMMHYECKUX PEaKIUi, TepMOJIUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX UX NPOTEKaHUsS, 0 XMUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIIEPCHBIX CUCTeMax; (haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBaX,
coCTaBe, MOJYyYEeHUH ¥ 0€30TIaCHOM UCIOJIb30BaHUH BAXKHEHIITNX HEOP TAHUIECKHX
BEIIECTB B OBITY W NPAKTHUYECKOW ASATETHLHOCTH YEJIOBEKa, OOMIUX HAyYHBIX
IIp MHIIUMAaX XUMHUYECKOTO P OU3BOJICTBA;

chOpMUPOBAHHOCTh YMCHU: BBHISBIATh XapaKTEpHBIC TP U3HAKH MOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
OTHMCAHUM HEOPTAaHWYECKUX BEILIECTB U UX NP €BP AI[CHU;



chOpMUPOBAHHOCTh YMEHUSI HCIIOJb30BATh XMMUYECKYIO CHMBOJIMKY JUIS
cocraBieHus (OpMyJ BEIIECTB M  ypPaBHEHUM XUMHUYECKHUX P EaKIIHi,
cucrematuaeckyto HoMmeHkn1atypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OT/IEIbHBIX
BEIILIECTB;

chOopMUPOBAHHOCTh YMEHHUSI OTIP €ENATh BAJIEHTHOCTh U CTENICHh OKUCIICHUS
XAMHYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJI XUMHUYECKOHN CBSI3M (KOBaJICHTHAS,
WOHHAs, METaJUIMYecKasi, BOJIOpOJAHAs), THUI KPHUCTAJJIMUYECKONW PemIETKA
KOHKP €THOT'O BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BHUJIa XUMHUYECKOW CBSI3M U THUMA KPUCTAIMYECKON pPEIIETKH, OOMEHHBIM U
JIOHOP HO-AKIIENTOP HI MEXaHU3Mbl 0Op a30BaHMS KOBAJICHTHOMW CBSI3H;

chopMUPOBAHHOCTh YMEHUH: KJTaCCU(PHUITUPOBATH: HEOPTAHUY €CKHE BEIIIECTBA
M0 UX COCTABY, XUMHUYECKHUE P EAKIIMH 110 Pa3JTUYHBIM ITp U3HAKAM (YHCITY U COCTaBYy
pearupyroIux BemecTB, TEmIoBoMYy 3G GhEeKTy peakiud, U3MEHEHUIO CTENeHEH
OKUCJICHUS JJEMEHTOB, OOpaTHMMOCTH, YYaCTHIO KaTajlu3aTopa W JApYTHUeC),
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHUSA W KPUTEpUU IS  Kilaccuukaimm
M3y4YaEMbIX BEIIECTB U XUMUYECKUX P ECaKIUM;

chopMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI TIEp MO IMUECKOTO 3aKoHa /1.
W. MenneneeBa 1 IEMOHCTP UPOBATH €r0 CUCTEMATU3UPYIOIILYI0, 00BICHUTEIEHYIO
U TP OTHOCTUYECKYTO (DYHKITHH;

chOpMUPOBAHHOCTh YMEHHM: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB W MOHOB XHWMHMYECKUX DJJIEMEHTOB IEPBOTO—YETBEPTOrO TEPUOJIOB
Ilepunoanyecko  CHUCTEMBI J.N. MenpaeneeBa, HUCHONB3ysSd  MOHATHS
«IHEPTETUYECKUE yPOBHU», «IHEPTETUUECKHUE MOy OBHUY, «S-, p-, d-aTOMHbIE
opOuTamm», «KOCHOBHOE U BO30YKIEHHOE DHEPTETHUYCCKUE COCTOSIHUS aTOMay,
OOBSICHATh 3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coenuHeHn 1Mo mnepuonam u rpymnaMm Ilepumonnmueckou cucremsr [J[. W
MeHnpnerneeBa, BAJICHTHBIE BO3MOKHOCTHA aTOMOB 3JIEMEHTOB Ha OCHO BE CTP OCHHUS X
AIEKTP OHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMCHHM: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMUYECKHE CBOMCTBA  BEHIECTB  PAa3JMYHBIX KIACCOB, IOATBEPKIATh
CYLIECTBOBAHUE TCHETHUYECKOW CBSI3M MEXKJY HEOPTAHWYECKHMH BELIECTBAMM C
MMOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX P CAKIINN;

cOpMHUPOBAHHOCTh YMEHHSI PacCKpbIBaTh CYIIHOCTb: OKHCIUTEIHHO-
BOCCTAaHOBHUTENBHBIX PEAKIUI TTOCP €CTBOM COCTABJICHHS DJIEKTP OHHOTO OajiaHca
ITUX PEaKUUl; peakinii MOHHOTO OOMEHa IMyTEM COCTaBIICHUS UX TOJHBIX U
COKpAIIEHHBIX  HOHHBIX  yYPaBHEHWM; peEaKUMd TUAPOIM3d; P EaKUud
KOMILIEKCO0Opa3zoBaHus (Ha P UMEp € TUAPOKCOKOMIUIEKCOB ITMHKA M aJTFOMUHUA );



COpMHUPOBAHHOCTH YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU TP OTCKAHUS
XUMHUYECKUX PeaKUUi ¢ Yy4ETOM MX SHEPTETUYECKUX XapaKTEPUCTUK, Xapakrep
U3MEHEHHSI CKOPOCTH XUMHUYECKOW peaKIud B 3aBUCHUMOCTH OT Pa3jUYHBIX
(bakTOp OB, a TAKKE Xap aKTep CMEIICHUS XUMHYECKOTO PaBHOBECHSI T10 /T BITUSTHUAEM
BHeIIHUX Bo3jaeiictBuid (mpunuuin Jle [latense);

cOpMHUPOBAHHOCTH YMEHHUS XapaKTepU30BaTh XUMHUECKUE P eaKIIuH,
JeXallue B OCHOBE IPOMBIIUIEHHOTO MOJIYYEHHUSI CEpHOW KHUCIOTHI, aMMHAKa,
oOlyue HaydyHblE NPUHIMIBI XUMHYECKUX TPOU3BOJACTB; IEIeCO00pPa3HOCTh
P UIMEHEHHUsI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEeHHsI COOTHOIIIEHUS P UCK-TI0JIb3a;

cOpMUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUM O METoJaX HAyYHOTO
NO3HAHUS SIBJICHUWA TPHUPOJALI — HAOIIOIEHUE, W3MEpEHUEe, MOISIHP OBAHME,
IKCTIEP UIMEHT (P €aJTbHBIN U MBICIIEHHBIN ), UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS TIP UMEHSATh STH 3HAHUS TP U AKCTIEP IMEHTATLHOM HCCIISIOBAHUHU BEIIECTB
U Ui OOBSICHGHHS XHWMUYECKHX SIBJICHHN, HWMEIOIIUX MECTO B MPHPOJE,
P aKTHYECKOU JIeATENIbHOCTH YeI0BEKa U B MOBCEIHEBHOM JKU3HH,

cOop MUPOBAHHOCTh YMEHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKIX 3HAHHM C
MOHSITHSAMH W TIP €ICTABICHUSIMU JIP yTUX €CTECTBEHHO-HAYYHBIX TP EIMETOB IS
0oJiee 0CO3HAHHOTO TIOHUMAaHUS MaTeP HAJIbHOTO SIMHCTBA MUP A,

cOpMHUPOBAHHOCTH yMEHHS TPOBOJHUTH PAaCYEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBasi OJIs BEIIECTBA B PACTBOPE» M «MOJIIPHAs KOHIECHTP alyis;
Macchl BelllecTBa WM 00bEMA raza o U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wi 00BEMY OJIHOTO U3 YUACTBYIOIIUX B P EaKIMH BEIIECTB; TEII0BOT0 3 deKrTa
peaKiuy; 3HaYEHUsI BOJOPOIHOTO MOKa3aTellsl pacTBOPOB KUCIOT U IIENOYEH C
W3BECTHON CTEMEHBIO JTUCCOIMAIIMN; Macchl (00BEMA, KOJIWYECTBA BEIECTBA)
NP OJIyKTa pEaKInu, €CIi OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJEC pacTBOpa C
OTIp €/IeTIEHHONM MAacCCOBOM J0JIel pacTBOPEHHOTO BEIECTBA WIIM JaHO B M30BITKE
(MMeeT MpUMeCH ); 10JIM BBIX0/1a TP Oy KTa P €aKINK; 00BEMHBIX OTHOIIICHUH I'a30B;

c(OpMHUPOBAHHOCTh YMEHUN: CaMOCTOSATEIHHO MJIAHUPOBATH M TP OBOIUTH
XUMUYECKUN  OKCIIEpUMEHT  (MpOBEJEHHE peakuuid HOHHOTO  OOMeHa,
MOATBEP KACHUE KaUeCTBEHHOTO COCTaBa HEOP TAHUYECKUX BEIIECTB, OTIP €ICTICHUE
Cpenbl PacTBOPOB BEIIECTB C IOMOIIbIO WHAMKATOPOB, H3Y4YEHHE BIUSHUS
pa3muyHbIX (AKTOPOB HAa CKOPOCTh XHWMHUYECKOW PEaKIUu, peIIeHue
OKCIEpUMEHTATBHBIX 3a7ad 1o TemMam «Mertamne»y u  «Hemeranme») ¢
coOJTI0IeHEM TIp aBHIT 0€30TIaCHOTO OOpAIIEHHs C BEIIECTBAMU U J1a00paToOpHBIM
o6opynoBanueM, GopMyIUpOBAaTh IIETb UCCIIEIOBAHUS, PEACTABIISITE B P a 3JIMYHOM
dopMe pe3ynbTaThl JKCIEPUMEHTA, AaHAJIU3UPOBATh M  OICHUBATh  HX
JIOCTOBEP HOCTB;



c(op MUPOBAHHOCTb YMEHUH: COOII0IATh P aBUJIa I0JIb30BAHUS X UMWY €CKOM
nocygoi u mnaboparopHbiM OOOpYyAOBaHHEM, OOpallleHHs C BEIIECTBAMU B
COOTBETCTBUU C HMHCTPYKUUSIMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX
ONBITOB, ASKOJOTMYECKH LEIEcCO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM
JESTEIIbHOCTA B LIETSAX COXPAHEHUsI CBOETO 3JJ0POBbS, OKPYIKAIOLIEH Ip UpOJHON
cpeabl M JOCTHXKEHUS €€ YCTOMYMBOTO PAa3BUTHs, OCO3HABATHh OINACHOCTH
TOKCUYECKOTO JACHCTBUS HA KUBBIE OPTAHU3MBI OIp €AETEHHBIX HEOP TAHUYECKUX
BEIIECTB, MOHUMAs cMbIch nokazatens [1/1K;

c(OpMHUPOBAHHOCTh YMEHUW: OCYIIECTBIATH LI€JICHAIIPaBJICHHBIA IMOUCK
XUMHUYECKOH MH(GOPMAIUH B P a3JTUYHBIX HICTOYHHUKAX (Hay4YHas U y4eOHO -HaydHas
JuTepaTypa, CpeacTsa MaccoBol HHGpopmaiu, UHTepHET U Ap yrue), Kp UTHYECKU
aHaJIM3MPOBATh XUMHUECKY 10 MH(POpMALIKIO, ITep epadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUH C MOCTABJICHHON yueOHOM 3a1a4ei.
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Paznea 1. Teoperudeckue 0CHOBbI OPraHMYeCKON XUMUM
[Ipenmert oprannyeckoit xumuu. Teopust
1.1 CTPOCHMS OPTaHUYECKUX COeMMHEHU A. M 8 bubmmorexa [IOK
' p p 4 T https://m.edsoo.ru/d69df650
byrneposa
Htoro no pazneny 8
Paznen 2. YrieBoaopoabt
71 IIpenenbHbIe yrieBOAOPOIbI — AJIKAHBI, 5 bubnnoreka HOK
’ LUKJIOAJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: alKEHHBI, 14 1 bubnmoreka [JOK
’ alIKaJMECHBbI, AIKUHBI https://m.edso0.ru/d69df650
Bbu6nuoreka LJOK
2. A
3 poMaTHYECKUE YIIEBOAOPOIbI (apEHBI) 8 hitps://m.edsoo.rwd69df650
94 [IpupoaHbie ICTOYHUKH YIIIEBOAOPOJIOB U UX 4 bubnunoreka [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
2.5 ["anorennpon3BoiHbIE YTIIEBOIOPOIOB 4 1 Brbmaorexa [IOK
https://m.edsoo0.ru/d69df650
Wroro no pazneny 35
Paznen 3. Kuciiopoacoaep:kamniue oprannieckie coeMnHeHnst
3.1 Cnuptel. ®enon 11 1 bubmmorexa [IOK

https://m.edso0.ru/d69df650
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KapOoHMIIbHEBIE COeAMHEHUS: AITBACTU Bl U

3.2 keToHbl. KapOoHOBbIE KHCIOTHI. ClIOKHBIE 21 Brbnworexa [IOK
https://m.edso0.ru/d69df650
a¢upsl. XKupsl
33 VYraeBoibl 9 bubmnorexa LHOK
https://m.edsoo0.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:xaniue opraHu4ecKue coeJuHeHUsI
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 12 bubmorexa [IOK
https://m.eds00.1u/d69df650
Hroro no pazneny 12
Pasnen S. BeicokomMoJieKyIspHbIe COeIHHEHHA
5.1 BricokoMoneKyIsipHbIe COETMHEHUS 6 buomorexa HOK
' YIAp A https://m.edsoo.ru/d69df650
HToro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KounuectBo yacon JIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB u TeM (uudposbie)
Ne i/ KonrpoubHnsie | IIpakTnuyeckue
NMporpaMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckne 0CHOBbI XUMHU
Crtpoenune atoma. Ileproanueckuii 3aKoH
1.1 I/ITI'I[)e HOJIMYUecKast CHIZTehI/IIa XUMHUYECKUX 9 Bugmorexa IIOK
' pHOA https://m.edsoo.ru2dd57f24
anemeHToB /. 1. MenaeneeBa
12 CtpoeHnue BemecTBa. MHOT0ooOpasue 1 | bubnmnoreka [{OK
’ BEILECTB https://m.edsoo.ru2dd57124
bu6munoreka IJOK
1.3 X 19 1 3
HIMITHECKHE peakitiH https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pasnen 2. Heoprannueckasi xummst
bu6mmoreka IJOK
2.1 H 31 1 3
CMETAILIE https://m.edsoo.ru2dd57{24
bu6munoreka IJOK
22 Merazet 23 I 2 https://m.edsoo.ru2dd5724
Htoro no pazneny 54
Pa3gen 3. XumMus M JKU3HL
31 MeTtoasl HO3HAHUSA B XUMUANA. XUMUS U 9 bu6mmoreka IJOK
' HKU3HD https://m.edsoo.ru2dd57f24
Hroro no pazneny 9
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OBHIEE KOJIMYECTBO YACOB I1O 100 4
[TPOT'PAMME
INOYPOYHOE ININIAHUPOBAHUE
10 KJIACC
KoandecTBo yacoB
Ne Hdara JyeKTpOHHbIEe LU POBbIE
Tema ypoka Konrpoasnsbie | IlpakTnyeckue
n/n Bcero H3yueHusi | oOpa3oBaTesibHbIe PeCypcChl
padoThI padoThI
[Ipenmer u 3HaueHune
OpraHUYeCKON XUMUH,
1 MIpeICcTaBICHUE O 1 bubmmorexa IIOK
e https://m.edso00.ru/3686¢e6f5
MHOT000pa3uu OPraHuIeCcKux
COCIUHEHUM
DJIEKTPOHHOE CTPOEHUE aTOMa
riiepoaa (OCHOBHOE U
2 1}31036p>1<ﬂ él({Hoe COCTOSIHU ) 1 butmorexa [IOK
YA ’ https://m.edsoo.ru/0ce6fd4c
BaneHnTHble BO3MOKHOCTH
aToma yriepoja
XUMHUYECKast CBA3b B
OpPraHMYECKUX COEOUHEHUSIX.
3 I\/II)exaHI/ISMBI 00 a3HOBaH1/I5{ 1 bubmmorexa IIOK
. P https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3ei
Teo cTpoe
4 0 rfrl;lqueTcrl)(H: zl(jle WHEHUU A 1 bubmorexa HOK
p 4 ) https://m.edso00.ru/9e595¢cb8
M. bytnepoBa
Bunpl nzomepuu:
5 - 1 bu6mmoreka [JOK
PyKTypHai, https://m.edsoo.ru/b0e61661
MPOCTPAHCTBEHHASI.
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DnexTpoHHBIE Y(PPEKTH B
MOJIEKYJIaX OPraHUYeCKUX
COCMHEHUN

[IpencraBnenue o
KJ1accu(uKaluu u

6 cHUcTeMaTHuecKas bubmorexa HOK
Homenxnarypa (IUPAC) https://m.edsoo.ru/c212dd21
OpTraHHYECKHX BEIIECTB

7 Knaccudukanus peakuuii B bubnmnoreka [{OK
OPraHUYECKON XUMUHU https://m.edsoo.ru/ba5706aa

2 CucreMaTtuzanus u bub6moreka [JOK
000011IeHNE 3HAHUH 10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKU I
psin, obmas gopmyna,

9 HOMEHKJIaTypa 1 U30MepHus, bubmuotexka [JOK
3IIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYTT

10 du3nyecKue 1 XUMUYECKHUE bu6mmoreka [JOK
CBOMCTBA AJIKAHOB https://m.edsoo.ru/3137711c¢
HaxoxneHue aJikaHoB B

1 npupoe. CriocoOsl bubmuotexa [JOK
MMOJIY4YEHHUS U TPUMEHEHHE https://m.edsoo0.1u/259b0a5hb
aJIKaHOB
[uknoankaHbl: 00IIast

12 ¢dopmya, HOMEHKJIATypa U bubmoteka [JOK

HU30MCpHs, 0COOEHHOCTHU
CTPOCHUA U XUMHUYECCKHUX

https://m.edso00.ru/156730d2
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CBOMCTB, CLIOCOOBI MOTy4EHUs
U IpUMEHEHUe

Pemenue pacu€rubix 3a1ay Ha
ONpENEIICHNE MOJICKYJISIPHOMN
(hopMyJTBI OPTraHHIECKOTO
BEIIIECTBA 10 MAaCCOBBIM

bu6mmoreka [JOK

13
JIOJISIM aTOMOB DJIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIIHNX B €0 COCTAaB.
CucremMarusanus u
0000111eHNE 3HAHUH 10 TEME
AJIKEHBI: TOMOJIOTHYECKU I
psa, obmas gopmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE
bu6moreka [JOK
14 U NIPOCTPAHCTBEHHOE
https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKYI.
CtpyKTypHas U LHC-TPaHC-
M30MEpHsl ATKEHOB
dusnueckre 1 XUMHYECKHE
. bu6mmoreka [JOK
15 cBoiicTBa ankeHoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkoBHUKOBA
16 CniocoObl mosty4eHus u bubmuoreka [JOK
MIPUMEHEHUE ATKEHOB https://m.edso0.ru/665dc058
ITpaktrueckas pabora Ne 1 mo
17 Teli/[e "Mon quII)/Ie STHUJICHA U bubmorexa LOK
y . https://m.edsoo.ru/0941eed8
HU3y4YEeHHUE €ro CBOMCTB
Pemenune pacu€THbix 3a/1a4 HA
13 ONPENEIICHNE MOJICKYJISIPHOMN bubnmnoreka [{OK

(hopMyJITBI OPraHHIECKOTO
BEIIECTBA

https://m.edsoo.ru/e9ea9921
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AJ'IKa)II/IeHBII COHp)DKéHHBIe,

M30JIMPOBAHHBIE
19 KyM I1)/1 OBaHHB;€ bummorexa [IOK
yMyJHp ) https://m.edsoo.ru/04298c0a
OcoOGeHHOCTH JEKTPOHHOTO
CTPOCHUS
20 XuMHUYeCKue CBOMCTBA bu6mmoreka [JOK
CONPSHKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
Crioco0bl oNyyeHus U bubmuotexa HJOK
21
IMPUMEHECHUE ATKaIUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKU I
psn, obmas popmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubanoreka [{OK
22
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bb6ccdc
CTPOCHUE MOJIEKYII,
¢busnueckue cBoicTBa
7 XrMHYEeCKHEe CBOMCTBA bubmoreka [JOK
AJIKKHOB https://m.edso00.1u/23493a93
24 KauecTBeHHbIe peakiiuu Ha bubmmnoreka [{OK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
25 CnocoObl osTydeHus u bubmmnoreka [IOK
IIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3ama4d: pacu€rsl mo
26 ABHEHHIO XMMUYECKOU bubmmorexa HOK
P https://m.edsoo.ru/5db8e526
peakuuu
Cucremartuzanus u
27 .
00o011eHNe 3HaHU M 110 TeMe
ApeHBI: TOMOJIOTHYECKU I .
P PR bu6mmoreka [JOK
28 obmras popmyra,

HOMEHKJIaTypa. DJIEKTPOHHOE

https://m.edsoo.ru/a92a7094
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U IPOCTPAHCTBEHHOE
CTPOSHHE MOJIEKYJ OeH30J1a U
TOJIyoJ1a, UX (PU3UUYECKUE
CBOMCTBA

29

XUMHAUECKHUE CBOMCTBA
apeHOB: PEAKIIUH 3aMELICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ad44alaed

30

XHUMHYECKHE CBOMCTBA
apeHOB: PeaKIuu
MIPUCOSTUHEHUS, OKUCIICHUE
TOMOJIOrOB OeH30I1a

bu6munoreka IJOK
https://m.edsoo.ru/a44alaed

31

Oc00EHHOCTH XUMHUYECKUX
CBOWCTB CTHUPOJIA

bu6mmoreka IJOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 Ha
OIIpeIETICHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHuYeCcKOro
BEILECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c¢

33

Crioco0bl oNyyeHus U
PUMEHEHHE apCHOB

bu6munoreka IJOK
https://m.edsoo.ru/6f717d09

34

['enernueckas cBsI3b MEXKIY
Pa3TUYHBIMU KJIaCCaMH
yTJIEBOAOPOJIOB

35

Pacuétel o ypaBHEeHUIM
XMMHUYECKUX PEaKIUH.
Cucremaruzanus u
000011eHNE 3HaHUIT 110 TeMe

36

[Tpuponnsiii ra3. [TonyTHbIe
He(TSHBIE Ta3bl

37

KamMeHnHbIi yroJib U MpOIyKThI
ero nepepadboTKn

bu6mmoreka IJOK
https://m.edso00.ru/69b3398b
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38

Hedtb 1 ciocoOsr eé
nepepabdotku. [Ipumenenue
MPOIyKTOB IIepepaboTKU
HepTH

bu6mnoreka IJOK
https://m.edsoo.ru/21f9de78

39

I'eneTndeckas cBI3b MCKOY
Pa3INIHBIMHA KJIaCCaMU
YrieBoaopoaoB

40

["anoreHOnpon3BOIHBIC
YTJIEBOJIOPOJIOB: AIIEKTPOHHOE
CTPOCHHUE; PEaKI[UU
3aMelICHUS TaJoreHa

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759

41

[elicTBue mienoyen Ha
rajoreHnpou3BOIHbIE.
BzaumoneiictBue
JIATAJI0TSHAJIKAHOB C MarHueM
" IIHHKOM

42

Cucremarusanus u
0000I1IIeHNE 3HAHUH 110
pazneny "YrieBonoposl"

bubmoreka [JOK
https://m.edsoo0.ru/20e89f22

43

KontponbsHas paborta no treme
"YrneBomopobr"

bu6munoreka IJOK
https://m.eds00.1ru/95¢9e¢298

44

[IpenenvHBIE OTHOATOMHBIE
CITUPTHI: TOMOJIOTUYECKH I
psin, obmas popmyna,
CTPOCHUE MOJIEKYII,
M30MepHsi, HOMEHKIIATypa,
Kiaccudukanus, GuandecKue
CBOICTBa

bu6mnoreka IJOK
https://m.edsoo.ru/df04c5cd
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XHUMHYECKHE CBOMCTBA

45 MpeIeTbHBIX OJHOATOMHBIX Br6mmorexa LOK
pea a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoObl moJTy4eHus 1
46 MMPUMEHEHHUE OJHOATOMHBIX bubmorexa HOK
p a https://m.edso0.ru/484100000000000
CIIUPTOB
[IpocTsie 3¢upsr:

47 HOMEHKJIaTypa 1 U30MepHus, bubmuotexa HJOK
0COOEHHOCTH (PU3NUYECKUX H https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHbI€ CHUPTHI:

STUJICHTJIMKOJIb U TIIULIEPUH, bubmuoreka [{JOK

48
X QU3NYECKUE U XUMUYECKHUE https://m.edsoo.ru/ee4d84aa
CBOICTBa
Crioco0bl oNyyeHus U

bu6mmoteka [IOK
49 MPUMEHEHUE MHOT0aTOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOI: CTPOCHHUE MOJICKYIIHI,
P . Y bub6moreka [JOK
50 (dusnueckue CBONCTBA.
https://m.edsoo.ru/2ce726f8
ToxcuuHocTh (heHONA

51 XuMHUYecKue CBOMCTBa bu6mmoreka [JOK
denona https://m.edsoo.ru/037ca5f9

5 CrocoObI monydeHus u bubnmoreka [JOK
npuMeHeHue exona https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padota Ne 2.

53 Pemenue bub6moreka [JOK

AKCIIEPUMEHTAIbHBIX 33124
no teme "CrupTthl 1 peHobr"

https://m.edsoo.ru/fd0ced09
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CI/ICTeMaTI/BaI_[I/I}I n

bu6munoreka IJOK

54
000011IeHE 3HAHUH 10 TEME https:/m.edsoo.ru/1810cb9b
ATNBAETU]IBI U KETOHBI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHWIIBHOM TPYIIIIHI; bubmmnoreka [IOK
TOMOJIOTUYECKUE PSIBL, https://m.edsoo.ru/b139beaa
oOrmias Gopmyia, H3oMepus u
HOMEHKJIaTypa
ATNbAETU]IBl U KETOHBI:
56 (u3HYeCcKre CBOMCTBA; bummorexa [IOK
’ https://m.edsoo.ru/c887425¢
peaKIuy MPUCOCTUHEHUS
Peakiiuu oxucnenus u
bubmoreka [JOK
57 Ka4ECTBEHHbBIE PEAKLIUU
https://m.edsoo.ru/a393baa9
QJIBJIETU/IOB U KETOHOB
58 CrocoObl monmyueHus bubnmnoreka [JOK
AJIbACTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OZIHOOCHOBHBIE MPEEIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubmmnoreka [{OK
0COOCHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYTT
N3oMepust 1 HOMEHKIIaTypa
60 Ka 601?01351)( KHUCIIOT I/IXyp bronrorexa LIOK
p o https://m.eds00.ru/700cc87b
(u3rYecKre cBOMCTBa
XUMHYECKHE CBOMCTBA
61 MPEAEIBHBIX OJJTHOOCHOBHBIX butnnorexa [IOK
e a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
6 OcobeHHOCTH CBOMCTB bubmuoreka [JOK

MYpaBbUHOM KUCIIOTHI.

https://m.edsoo.ru/bb31be71
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Msoroo6pasue kapOOHOBBIX
KHCIIOT

Oco00EHHOCTH CBOUCTB:
HETpPEeeTbHBIX U
apoMaTH4eCKUX KapOOHOBBIX,

63 JTMKapOOHOBBIX, bubmorexa [IOK
https://m.edsoo.ru/83a08773
TUJPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIINX KAPOOHOBBIX KUCIOT
64 [TonsiTrEe O MPOM3BOAHBIX bubmmoteka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
Crioco0bl oNy4YeHHs U
65 MpUMEHEHNE KapOOHOBBIX bubmmorexa HOK
https://m.edsoo.ru/7¢065¢9d
KHUCIIOT
CrnoxHble 3QUpbI:
TOMOJIOTHYECKUM PsiIl, 0O1IIast bubnmnoreka [{OK
66 dbopmyia, U30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nyecKue 1 XUMUYECKHUE bu6mmoreka [JOK
CBOICcTBa 3(UPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4:
M0 YPaBHEHHUIO XUMHYECKOU
68 peaKku, Ha ONPEACIICHUE
MOJIEKYJISIpHOH (OpMYJIBI
OpraHM4ecKOro BEIIeCTBa
o Il')[f;l;l;l;ecxaﬁ pabora Ne 3. BuGmiorexa LIOK
https://m.edsoo0.ru/486671fb

OKCIICPUMCHTAJIBHBIX 3aJ4a4
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no teme "Kap6oHoBbie
Kuca0Thl. CiioxHbIE 2UPHI"

XKupsr: ctpoenue,

bu6mnoreka [JOK
70 (hU3UYECKHE U XUMHYECKHE
. https://m.edsoo.ru/al9¢5b98
CBOMCTBA (TUAPOIIN3)
Oco0eHHOCTH CBOICTB
71 KHUPOB, COJIEPKAIINX OCTATKU bubmmnoreka [IOK
HEIPENeIbHBIX )KUPHBIX https://m.edsoo.ru/b0331922
KucoT. XKupel B mpupoje
Mpi1a KaK COJIA BBICIIMX
KapOOHOBBIX KHUCIIOT, UX
. bu6muoreka IJOK
72 Moroliee nercreue. [lonstue
https://m.edso00.ru/3¢566565
O CHHTETUUYECKUX MOIOIIUX
cpenctax (CMC)
I'enernueckas cBs3b
7 YIJ€BOIOPO/IOB U bubnmnoreka [{OK
KU CJIOPOACOAEPXKAIIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuérel o ypaBHEHU M
XUMHUYECKUX peaKinit
75 CucremaTtuzanus u bubnuoreka [{JOK
000011IeHNe 3HaHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuka
76 YTJIEBOJIOB U KJaccu(PUKaILUs bubnmnoreka [{OK
yIJI€BOAOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MO Caxapu/ibl)
Monocaxapupl: pusnuecKkue
. bubmoreka [JOK
77 CBOMCTBA U HaXOXK/JIECHHE B
https://m.edsoo.ru/b4bdda2d

pUpoJie



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d

IIpumeHeHue ritoKo3sl, €€
3Ha4YeHUE B

bu6mnoreka IJOK

78
JKHU3HEIEATESIbHOCTH https://m.edsoo.ru/5¢61122d
opraHusma
Jucaxapupapl: caxaposa,

79 MaJIbTO3a U JIAKTO3a. bu6mmoreka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapHI0B
[Tonucaxapuasl: CTpoeHNE

20 MaKpOMOJIEKYJI, (pu3ndeckue bubnuoreka [HOK
1 XHUMHUYECKHE CBOIICTBA, https://m.edsoo.ru/72a04508
MpUMEHEHHE

81 [TonsaTue 00 NCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAaX https://m.eds00.1ru/6216€766
Pemienue pacueTHbIX 3a1a4 Ha
ONPEEIICHUE 10U BhIX0/1a bubnmnoreka [{OK

82
NPOLYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOKHOT'O
CucremaTtuzanus u

N bubmoreka [JOK
83 o0o0111eHre 3HaHUH 110
https://m.edsoo.ru/08d4364c
pasneny
KonTpoasHas paboTa o Teme
84 "KI/ICJI:O 0J1CO pe Kalue brbmmorexa OK
POACOACPHAIL " https://m.edso00.ru/42¢c6678¢
OpraHUYeCKUEe COSANHEHHUS
AMUHBL: KJ1accu pukanms,
CTPOEHHUE MOJIEKYJI, 00IIast
P Y B bu6mmoreka IJOK
85 ¢dopmyia, nuzomepus,

HOMEHKJIaTypa U (pu3udecKue
CBOMCTBa

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

XHUMHYECKHE CBOMCTBA

bu6munoreka IJOK

86
anrpaTUIECKUX aMHHOB https://m.edsoo.ru/1bc5¢f80
AHWIMH: CTPOCHHE aHUJINHA,
bu6mmoreka [JOK
87 0COOEHHOCTH XUMHYECKUX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHMJIMHA
CrocoObI MOJIYUYEHHUS U
y bu6mnoreka IJOK
88 NPUMEHEHHE AN (PaTHIECKUX
https://m.edsoo.ru/eal38763
aMUHOB
AMHUHOKHCIIOTHL:
HOMEHKJIaTypa U H30MepHUS,
7P . P bubnmoreka [JOK
89 (bu3HYecKre CBOMCTBA.
https://m.edsoo.ru/d1773e80
OTtnenbHBIE MTPEICTABUTENH Ol
AMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
aMHUHOKHCJIIOT, UX
bu6mmoteka [IOK
90 OMOJIOTNYECKOE 3HAUEHUE
https://m.edsoo.ru/77df705a
amuHokuciaor. CHHTE3 U
TUJIPOJIN3 MENTU/IOB
benku kak npupoaHsie
bubmoreka [JOK
91 MOJUMEPBI; CTPYKTYPbI
https://m.edso00.ru/429¢9899
0eIKOB
9 XHUMHYECKHE CBOMCTBA bu6munoreka IJOK
O€JIKOB https://m.edsoo.ru/6237306d
A3oTcoepKaiyme
reTEPOLINKINUECKUE
por bub6moreka [JOK
93 coequHeHus. HyknenHnoBbie

KHCIJIOTBI: COCTaB, CTPOEHHUE U
OumoJioruyecKkas poJib

https://m.edsoo.ru/521d1431



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
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https://m.edsoo.ru/521d1431

[IpaxkTrueckas padota Ne 4.
Pemenne

Bu6muoreka [IOK

94 AKCIIEPUMEHTAIBHBIX 3a7a4 1
10 TeMe "A30TCOEpIKAIIIE https://m.edsoo.ru/8e3c02d1
OpraHM4ecKue CoeTMHEHU"

[IpakTrueckas padota Ne 5.
Pemenue Bu6 110K
HOINOTEKA

95 SKCIIEpUMEHTAIBHBIX 3374
o Tel\lZe "PaCHOSHaBaHI/II; https://m.edsoo.ru/bde3{fdf6
OpraHM4YeCKUX COeTMHEHUI"

KonTponbHas pabota o teme
bubmuoreka LIOK

96 "A3oTcoaepxanye . &
S m— https://m.edsoo.ru/ce561bc7
OCHOBHBIE IOHATHSA XUMHHA
BBICOKOMOJIEKYIISIPHBIX

. butmuoreka [JOK

97 COEIUHEHUI U METOIBI UX 1
CHHTE3a —TIOMMMEpH3AMHA T https://m.edsoo.ru/7aa63ebd
IMOMUKOHIEH CAIlUsI

08 [Inactmaccel. YTunuzanus u bub6moreka [JOK
nepepaboTKa MiIacThKa https://m.edso00.ru/82242¢0f
DJacTOMEpbI: HATypATIbHBII Euf 10K

HOINOTEKA

99 CHUHTETHYECKHE KayUYKH.

p yay https://m.edsoo.ru/246103ec
e3rMHa
BonokHa: HaTypalibHBIE,

100 UCKYCCTBEHHBIE, bubmuotexa HOK
cuHTeTnueckue. [lomumepnl https://m.edso0o.ru/5963a601
CIIELIMAIBLHOr0 Ha3HAYEHU S

101 [IpakTuueckas padota Ne 6. bubnmnoreka [{OK

Pemenue

https://m.edsoo.ru/3aebd77a



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
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AKCIIEPUMEHTATBHBIX 33124
no TeMe "Pacrio3zHaBanue
IIJIACTMACC U BOJIOKOH"

O000menue n
CUCTECMAaTHU3aIIusA I/I3y‘-IeHHOFO

102 Marepuasa 1o TeMe 1 bubmiorexa LIOK
https://m.edsoo.ru/6a22ble8
"BBICOKOMOJIEKYIISIPHBIE
coenqnHeHus"
OBIIEE KOJIMYECTBO YACOB 102

1O ITPOTPAMME



https://m.edsoo.ru/6a22b1e8

11 KJJACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne Hara uu(ppoBbIe
Tema ypoka Kontposbhubie | IlpakTudeckne
n/m Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX SIZIED. 1 bubmoreka [IOK
XuUMHUYECKUM 31eMeHT. M3oTomnbl https://m.edsoo.ru/59cl 12¢ee
) CtpoeHue 3JIeKTPOHHBIX 000JI0UeK | bu6moteka [HOK
aTOMOB, KBAHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Krnaccuduxkanms XuMru4ecKux 1 bubmuotexa HOK
AJIEMEHTOB (s-, p-, d-, f-31eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€eKTpOHOB 110 | bu6muotexa HOK
ATOMHBIM OPOHTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(UTypaIuu
5 aTOMOBp aneMeHTOBql)a OZIE)OI;HOM u 1 bubmmorexa [IOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DJIEKTPOHHBIE KOH(PUTYpALlU HOHOB. 1 bubmuoreka [IOK
DJIEKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepnognueckuii 3aK0H U
Ilepuonuueckas cucrema
7 XAMUYECKUX d5eMeHToB J[. 1 bromorexa HOK
I https://m.edso0.ru/16957c01
MeHnnieneeBa, CBsI3b C COBPEMEHHOU
TEOpUEU CTPOCHUS aTOMOB
3aKOHOMEPHOCTH NU3MEHEHHUS CBOMCTB
8 XAUMHUYECKUX 3JIEMEHTOB U 1 buomorexa HOK
https://m.edsoo.ru/f8468927
00pa3yeMbIX MU IPOCTHIX U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CJIOKHBIX BCIIECTB 110 rpyniam 1
nepuogam

Cucremaruszanus 1 0000LIeHE

Bbubnuoreka LJOK

pPacTBOpOB

9
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
Bu el xumMuueckoi cBsI3U.
MexaHu3Mbl 00pa3oBaHUS
10 KOBaJICHTHOM CBsi3u. Bogopoanas bubmorexa HOK
- DOAOPO https://m.edsoo.ru/5a8072af
CBsI3b. MEXMOJIEKYJIISIPHBIE
B3aUMOJICHCTBU S
BaneHTHOCTh U BaJIeCHTHBIE
1 BO3MOXHOCTU aTOMOB. CBS3b bubmuoreka [IOK
3JIEKTPOHHOW CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
HX TEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHust 0 KOMILIEKCHBIX
bubnuoreka LJOK
12 COEJIMHEHUSIX: COCTaB U
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemiectBa MonekynsipHOTo 1
13 HEMOJICKYJISIPHOTO CTPOCHU . THUIIbI bubmuoreka [IOK
KPUCTAIINYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIICCTB
[TonsTHE O TUCTIEPCHBIX CHCTEMAX.
bu6nuoreka IJOK
14 [IpencraBineHue 0 KOIIOUIHBIX
https://m.edsoo.ru/da2¢c70e4
pacTBopax
HcTunHbIe pacTBOPHI: HACHIIIICHHBIE
P P bu6nuoreka IJOK
15 Y HEHACBIIIEHHbIE, PACTBOPUMOCTD.
https://m.edsoo.ru/e9ccdd8d
Kpucrammoruapars:
16 CniocoObI BEIpaXKEHU S KOHITEHTPAIUH bubmoreka [IOK

https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

Pemrenune 3a71a4 ¢ MCOJIb30BaHUEM
MOHATUH "MaccoBast JOJII

bu6nuoreka LJOK

17 pacTBOPEHHOTO BeNlecTBa", https://m.edsoo.ru/78 5e0ab4
"MoJIsipHast KOHIIEHTpaIus"

18 Knaccudukanus 1 HoMeHKIaTypa bubmoreka [IOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTtuzamnus u 006001IeHe bubmoreka [IOK
3HAHHUH I10 TEME https://m.edsoo.ru/8d2c6a3a
KoHnTtponbsHas paborta no remam
"Ctpoenue aroma. [lepnonnuecknii

20 3aKoH U llepuonnueckas cucrema bu6nuoreka LJOK
XHUMHYECKHuX djieMeHToB J[. W. https:/m.edsoo.ru/70a60aa4
MenneneeBa", "Ctpoenue BemniecTna.
Muoroo6pasue Beriect"
Knaccudukanus xumMmmaeckux
peaKuui B HEOPraHUYECKOU U

71 OpPraHUYeCKON XUMHUHU. 3aKOH bubnunoreka HOK
COXPaHEHHUS MACCHI BENIECTB; 3AKOH https://m.edsoo.ru/6335cdd2
COXpaHEHHUS U MIPEBPALLEHUS SHEPTUN
MPU XUMUYECKUX PEAKIIMUIX
TennoBbie 3PPEKTH XUMUUECKUX

22 peaKkuuu. Te(f)(laongquCKHe bubmorexa [IOK

https://m.edsoo.ru/d1 db86da

ypaBHECHUS
Brrunciaenus mo ypaBHEHHUSIM

23 XUMHUYECKUX peazLII)I/Iﬁ )5 bubmorexa [IOK

https://m.edsoo.ru/87b13954

TEPMOXUMHYECKUM YPaBHEHUSIM
CKopocTh XMMUYECKON peaklinu, e€

24 3aBUCUMOCTb OT Pa3jIUyYHbIX

¢axTopoB. Karanus u karanu3aropsl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

TI'omorennsie u reTCPOTrCHHBIC

25
peakuuu
[IpakTnueckas padora Ne 1 mo reme
26 "BpJ'II/IHHI/Ie aBHEI‘IHBIX (akTopoB Ha bu6nuorexa [IOK
P o P " https://m.edsoo.ru/l1facaldl
CKOPOCTh XUMHYECKOUN PEaKIInu
7 OOpaTtuMble 1 HEOOpaTUMBIC bubnunoreka [HOK
peakuu. XMMHAYECKOE PaBHOBECUE https://m.edso0.ru/3095219b
[IpakTuueckas padborta Ne 2 o teme
)% "BrnusiHue pa3nuaHbIX PaKTOPOB HA bubmmoreka [JOK
MOJ0KEHUE XUMHUYECKOI'0 https://m.edsoo.ru/3bf34e17
paBHOBecUs"
DJIEKTPOIUTUYECKAS TUCCOLIHAIIUSL.
P g HHat bu6nuoreka IJOK
29 CuibHBIC U CITa0bIE DJICKTPOIUTHI.
https://m.edsoo.ru/5f766bdf
CreneHp QUCCOHALIUNA
HNonnoe npousseaeHue Boasl. Cpena
30 BOJIHBIX EII)CTBO (')HB Bono I[0 HI)III)\/JI " buomorexa HOK
8 p POB. BONOPO https://m.edsoo.ru/3966ca89
nokasarensb (pH) pactBopa
I'maponu3s comeii. Peakiuu,
31 il (I)[feKan He B aCTBI(-)I ax bromorexa HOK
P HHe B pacTeop https://m.edsoo.rw/09d5a%bd
3JICKTPOJIUTOB
[IpakTuueckas padorta Ne 3 mo Teme
32 "XuMHYECKHE PeaKIIiy B pacTBOpax bubmmorexa [IOK
P H p P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC
N bubmuoreka [IOK
33 peakiuu. Baxuenime OKUCIUTENN U
https://m.edso00.ru/56226060
BOCCTaHOBUTEIHN
34 Metoz 3JIeKTPOHHOTO (3JIEKTOHHO- bu6muotexa LHOK
HMOHHOT0) OanaHca https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

15 DJIEKTPOIIU3 PACTBOPOB U PacIiaBOB bubmmoreka [JOK
BCIIICCTB https://m.edso0.1u/931b97d2
Bbubnuoreka LJOK
36 Pemenue 3a1a4 pa3nuyuHbIX TUIIOB
https://m.edsoo.ru/5a859d16
bu6nmoreka IJOK
37 Pemienue 3aay pa3nuyuHbIX TUIIOB
https://m.edsoo.ru/5afa265d
CucreMarusanusa 1 00001eHne
38 3HAHUH 110 TeMe "XHUMHUUYecKue bubmrorexa IIOK
" https://m.edsoo.ru/c161eb85
peakiuu

19 KonTponbHas pabota o teme bu6muotexa LHOK
"XumMuyeckue peakiuu" https://m.edsoo.ru/a8a0a930
ITomoxeHne HeMETaIOB B
[Tepnoanyeckoii cucreme

40 XUMUYECKuX djieMeHToB JI. W. bu6mmoreka IJOK
MeneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpPOSHHS UX aTOMOB. Du3nueckue
CBOIICTBA HEMETAIIOB
AJoTponusi HEeMEeTaJlIoOB (Ha

41 puMepe KUCiaopoaa, cepsl, hocdopa bubmorexa IIOK

’ ’ https://m.edsoo.ru/ef92c¢91c¢c
U yriepoja)

47 Bogopox: mony4yenue, puzndeckue u bubnunoreka HOK
XUMHUYECKHUE cBOMCTBA. ['Mapu bl https://m.edsoo.ru/0aa81613
T"anorensl: HaxOXAECHNE B IIPHUPOJIEL,

43 CrocoOBbI MOJT LICHIII/ISI (bnanpecinl; u bubniorexa LIOK

yaems, https:/m.edsoo.rw/4e223795
XHUMHYECKUE CBOMCTBA
lNanorenoBogopoabl. Baxxueitmme
Bu6nuoreka IJOK
44 KHCIIOPOJICOJIEPKAIINE COSAMHECHU S

TaJJor¢HOB

https://m.edsoo0.ru/6b3255e6



https://m.edsoo.ru/93fb97d2
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JlabopaTopHbIe U TPOMBIIIIICHHBIC
CIIOCOOBI MOJTyUEHUS TaJIOTCHOB.

bu6nuoreka LJOK

45
[IpuMeHeHne TaloreHoB 1 ux https:/m.edsoo.ru/6971aca4
COCIMHEHU M
[Ipaktryeckas padora Ne 4. Pemenue
P p bubmuoreka [IOK
46 SKCIIEPUMEHTAIBHBIX 33a4 I10 TEME
" " https://m.edsoo.ru/8b26fecd
I'amorensl
Kucnopon: naboparopHeie u
MIPOMBIIIJICHHBIE CITOCOOBI
47 ngn YeHUsl, (PU3NIECKUEC U bubmorexa [IOK
y ’ . https://m.edsoo.ru/c8abc3 6a
XHMHYECKHe cBoicTBa. O30H.
IIpumenenue kuciopoga U 030Ha
Bu6nuoreka IJOK
48 OKCHb! 1 IIepOKCHIEI https://m.edsoo.ru/5¢8816a0
bubnuoreka LJOK
49 Pemenue 3a1a4 pa3nuyuHbIX TUIIOB
https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0XKJECHHE B IIPHUPOJIE,
50 CH(I))COGH Honﬂ YEeHUS (;I/I;I)/I‘-IZCKI/IC u brbmmorexa LIOK
y L https://m.edsoo.rw/46afaec16
XHMHYECKHE CBOMCTBA
Bbu6nuoreka LJOK
51 CepoBomopo, CyIb(u s
R https://m.edsoo.ru/7¢875999
Kucnopoacoaepxariye cocAMHEHUS
P P N . bubmuoreka [IOK
52 cepbl. OCOOEHHOCTH CBOWMCTB CEpHOIl
https://m.edsoo.ru/8cfa2548
KHCITOTBI
[IpakTuueckas pabora Ne 5. Pemenue
bu6nuoreka IJOK
53 SKCHEPUMEHTAIIBHBIX 33/1a4 110 TEME
" N " https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHeHus
54 A30T: HaX0XKJIEHHE B MIPUPOJE, bubnmnoreka [JOK
CHocoObI ONTy4YeHHU s, PU3NUecKHe U https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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XHUMHYECKHE CBOMCTBA. AMMMAK,
HUTPUIBI

Kucnopoaconepxaumpe coeuHeHUS

bu6nmmoreka IJOK

55 . 0 7
a3oTa. OCOBEHHOCTH CBOHCTR https://m.edsoo.rw/e296 Safe
A30THOM KHCJIOTHI

56 [IpumMeHneHue a3oTa u €ro bubnunoreka [HOK
COeIMHEHUM. A30THBIE yI0OpeHUs https://m.edsoo.ru/129f5059
docdop: HaXOKACHUE B IPUPOJIE,

57 CIIOCOOBI TTONTy4eHHS, (PU3HIECKHE U bubmmoreka [JOK
xumMudeckue cBoiictsa. @ocduast u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl docdopa,

el Gocop bu6nuoreka IJOK
58 dhochopconepxkamue kuciaotbl. Comnu
N https://m.edsoo.ru/c7a2d429
(hochopHON KUCITOTHI

59 [Ipumenenue dochopa u ero bubnunoreka [HOK
coequHeHuit. ®ochopHbie yno0opeHus https://m.edsoo.ru/a218070a
[Ipaktuueckas padora Ne 6. Pemenue

60 SKCIIEPUMEHTAIBHBIX 3324 I10 TEME buomorexa HOK
" p o " https://m.edsoo.ru/8175ac3f

A30T u ocop U UX coeTMHEHUS
VYriepoa: HaxOXACHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOJIU(DUKAITHH; bubnunoreka [HOK
(bu3HYecCKre U XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/1ebl 9f9¢
MPUMEHCHHE
Oxcup yriepoga(ll), oxenp

yraepora(ll) bubmuoreka [IOK
62 yraepona(lV), yroneHas kucinora u
. https://m.edsoo.ru/dba58adf
e€ conu
b K
63 Pemienue 3a1ay pa3nuyuHbIX THIIOB momorexa O

https://m.edso00.ru/6029b609



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
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KpeMuuii: HaxoJIeHME B TPUPOJIE,

bu6nmoreka IJOK
64 CIOCOOBI ONTy4YeHHU S, (PU3HUECKHE U
B — https://m.edsoo.ru/143558ab
65 Oxkcua kpemuus(1V), kpemuuenas bubnunoreka [JOK
KHCJIOTa, CUJIMKAThI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUsS U ero bubnunoreka [OK
66 coequHenunii. CTEKJIO, ero https://m.edsoo.1u/393cdac0
MOJIyYEHUE, BUBI CTEKJIA https://m.edsoo.ru/5823cetb
67 Pemenue 3a1a4u pa3nuyHbIX TUIIOB bubmorexa IIOK
https://m.edsoo0.1u/b624{801
68 CucremaTtuzamnus u 00001IeHE bubmuoreka [IOK
sgaguil mo teMe "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota o teme bu6muotexa LHOK
"HemeTamis!" https:/m.edsoo.ru/d0484¢76
0 AHanu3 pe3ynbTaToB KOHTPOJIbHOM bubnunoreka [HOK
! paboThI, KOPPEKITUS OIMHOOK https://m.edsoo.ru/2b7¢9510
[TonoxxeHune MeTaioB B
[Iepnognueckoi cucreme
71 XHUMHUYECKHUX DJICMCHTOB. Bu6nuoreka LJOK
Oco0GeHHOCTH CTpOeHUs https://m.edso0.ru/9839¢c16¢
3JIEKTPOHHBIX 0007104YeK aTOMOB
METaJIJIOB
OOmme ¢puznueckue CBOUCTBA
72 MeTauioB. [IpuMeneHne MeTaos B bubmorexa TIOK
https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
7 Cnnasbl MetaioB. Koppo3us bubnmoreka [JOK

MCTaI1JIOB

https://m.edsoo.ru/42b872¢e3



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

Bbu6nuoreka LJOK

74 Pemenne 3amad pa3anyHBIX THITOB
p https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMUYECKUN P
75 a CHIH MeTAIUIOB. OGLe bu6nuoreka IJOK
HanpspkeHui MetauioB. OOmm
p https://m.edsoo.ru/94eb377a
CIIOCOOBI TTOJTYYCHH S METAINIOB
OO0m1ast XapaKTepUCTHKA METAIIJIOB
[A-rpynns! [lepuoanueckoit cuctembl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u bubnmnoreka [JOK
76 .
KaJIMii: mosrydeHue, Gu3ndecKue u https://m.edsoo.ru/e12c26b3
XUMUYECKUE CBOWCTBA, TPUMEHECHUE
MPOCTBIX BEIIECTB U UX COSAUHEHUN
OOm1ast xapakTepUCTHKA METAIIJIOB
ITA-rpynnst Ilepuonnueckoit
CHUCTEMbI XMMHUUYECKHUX JIEMEHTOB.
. . bubmuoreka [IOK
77 MarHsuii 1 KaJIbIIMI: TOTy4YEHHUE,
. https://m.edsoo.ru/7¢3e49¢c0
(busnuecKre U XMUMUYECKHUE CBOMCTBA,
MPUMEHEHHUE MPOCTHIX BEUIECTB U UX
COCIMHEHU N
78 JKécTtkocTh BOIBI M CITOCOOBI €& bubmuoreka [IOK
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
AJTFOMUHH : TOJTydeHHEe, GU3HICCKUE
. ’ bubmuoreka [IOK
79 1 XUMHYECKHE CBOICTBA,
https://m.edso0.1u/0e79b266
MpUMEHEHUE
AmMpoTepHBIe CBOHCTBA OKCHJIA H
20 TUJIPOKCHU/JIA AITIOMUHMUS, Bubnuoreka LJOK
THUJIPOKCOKOMIIJIEKCHI AITFOMUHUSL, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemenue 3a1a4u pa3nuyHbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[IpakTiueckas padota Ne 7. Pemenue

bu6nmoreka IJOK
82 SKCHEPUMEHTAIIBHBIX 33/a4 [0 TEME
" " https://m.edsoo.ru/27a4af43
Mertanisl rJ1IaBHBIX MOATPYIIT
OO0mmas xapakTepucTuKa METaNIOB
23 no6ouHbIx moArpyni (b-rpyrmm) bubmoreka [IOK
[Teprnoanyeckoil cucTemsl https://m.edsoo0.ru/610d7431
XUMHUYECKUX DIIEMEHTOB
dusnueckue U XUMHUYECKHAE CBOIICTBA
84 XpoMa U €ro COSAMHEHUMN, UX bubmorexa TIOK
p g ’ https:/m.edsoo.rw991 1bef3
MPUMEHEHHUE
Baxneiimue coequHEeHN MapraHIia.
85 IlepmanranaT Kanus, ero ’ bubmmorexa HOK
P 9 https://m.edso0.ru/039d69c8
OKHCJINTEIbHBIE CBOMCTBA
dusnueckne 1 XUMHYECKHAE CBOICTBA
26 JKelle3a M €ro COCIMHCHHM. bu6nuoreka IJOK
[TonydeHue U TpUMEHEHUE CIIIIABOB https://m.edsoo.ru/1b7{8741
JKesesa
dusnueckre 1 XUMHYECKHE CBOMCTBA
R . bubmuoreka [IOK
87 MEIN U €€ CoOeNUHEHUN, UX
https://m.edsoo.ru/2bc0f9 54
MIpUMEHEHUE
dusnueckne U XUMHYECKHAE CBOIICTBA
28 IIMHKA U €r0 COeTMHEHUN, NX bu6nuoreka IJOK
NnpUMEHeHHUeE. ['UIPOKCOKOMITIIEKChI https://m.edsoo.ru/bl 2beal
IIUHKA
[IpakTuueckas padora Ne 8. Permenue
Bu6nuoreka LJOK
89 AKCIEPUMEHTAIIBHBIX 3a/a4 10 TEME
" " https://m.edsoo.ru/a6e3 52ea
Mertasibl TOOOYHBIX MOATPYTII
Bu6nuoreka IJOK
90 Pemenue 3a1a4u pa3nuyHbIX TUIIOB

https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83

0O0001IEenre 1 CUCTEMATH3AIIMA

bu6nmoreka IJOK
91 HW3y4YEHHOI'0 Marepuala 1o Teme
" " https://m.edsoo.ru/e91{e975
Mertanbt
9 KountponbsHas paborta no treme bu6muoteka LHOK
"Meramisr" https://m.edsoo.ru/83{63ea3
93 AHanu3 pe3ybTaToOB KOHTPOIBHOM bubnunoreka [HOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponb xumuu B obecrieueHun
94 YCTOHYMBOI'O Pa3BUTHS bu6moteka [HOK
yenoBeuecTBa. [IoHATHE 0 HAYUHBIX https://m.edsoo.ru/080fe1 {0
METOJIaX MCCIIeI0BaHUsI BEIIECTB
Hayunble mpuHIKUIIBI OpraHu3auu
95 XHMHYECKOT O MPOU3BOJICTBA. bubnnoreka [HOK
[IpomeInieHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJYYEHHS BaXKHEUIIMX BEILIECTB
XUMHYECKOE 3arpsi3HEHUE
. P bu6nmmoreka [JOK
96 OKpPY’KaloIlIel cpefibl U ero
https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS
97 XUMUS 1 3I0pOBBE YETIOBEKA. bubnmnoreka [JOK
JlekapcTBeHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumus numy. Poiabs XUMUAU B
98 obecrieueHn M MUIIEBON bubmmorexa [IOK
H https://m..edsoo.rw/1f7bSbd2
0e301acHOCTH
99 KocMerndeckue u nappromMepHbie bubmoreka [IOK
cpeacTtBa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTENBCTBE.
. P bu6nuoreka IJOK
100 Baxnenmme CTpOUTENbHbBIE U

KOHCTPYKIIUOHHBIC MaTCpHaJlbl

https://m.edsoo0.ru/61e69003
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101

XUMHS B CEIILCKOM XO3SHCTBE.
Opranndeckue 1 MUHEpaIbHbIE
yI00peHus

bu6nmoreka IJOK
https://m.edsoo.ru/fd39587d

102 CucremaTuzamnus u 00001IeHIE ) bubmuoreka [IOK
3HAHUU 110 TEME https:/m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[MPOI'PAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

MMPOBEPSIEMBIE HA EI'D I10 XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOUM OBPA3OBATEJLHOM
IMPOTPAMMBI CPEJTHET'O OBIIIEI'O OBPA3BOBAHUSI

Kon
NMpoBePsSIeMOro
TpedoOBaHuUs

IIpoBepsiemble TPeOOBaHMS K MPeIMETHBIM pe3yJibTaTam
OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl CpeiHero
o0urero od0pa3oBaHus

1

Brnagenue cucreMoil XMMUUYECKUX 3HAHUM, KOTOPAsi BKJIKOYAET:

1.1

OCHOBOIIOJIAraroye NOHATUS (XMMUUECKUN 3JIEMEHT, aTOM, U30TOIIbI,
JJIEKTPOHHAsg 000JI0YKa aroma, s-, p-, d-dJEKTPOHHBIE OpOUTAIM
aTOMOB, OCHOBHOE 1 BO30Y>KAEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BAJIEHTHOCTb,  AJIEKTPOOTPULIATENBHOCTh,  CTENEHb  OKUCICHUS,
XUMUYECKasi CBs3b (G- M T-CBSI3b, KpPAaTHBIE CBS3M), THOpUAM3ALMS
aTOMHBIX OpOWTaell, KpUCTalNIMYecKass peleETKa, MOjb, MOJIIpHAs
Macca, MOJSpHbIH 00BEM, MOJIIpHAs KOHILIEHTpALUs, pPacTBOpPbI
(MCTUHHBIE, JUCIEPCHBIE CUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOIHbIA
ckeneT, (YHKIMOHANbHAS TPYyIMIa, PaguKai, U30Mepbl, CTPYKTypHAs
dopmyna, wm3oMmepus (CTpyKTypHas, TreoMmeTpudeckas  (IHcC-,
TPaHCU30MEpHs), TOMOJOTUYECKUU Psill, TOMOJIOTH, YIJIEBOJIOPOJBbI,
KHCIIOPOJ- U a30TCOoJepkKalllue COeTMHEHUsI, ONOJIOrnYeCcKU aKTHBHbIE
BelllecTBa (YIJIEBObL, )KUPBI, OEIIKH ), MOHOMED, TTOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COECJUHEHUS, KPEKUHT, pU(OPMUHT,
TUIBI XUMHYECKHUX peakuil (OKUCIMTEIbHO-BOCCTAaHOBUTEIIBHBIE,
9K30- M HHAOTEPMHYECKHE, PEaKIMd HOHHOrO0 OOMEeHa, TOMO- H
reTeporeHHble, 00paTuMbple U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOIMUTHI,
HEIJIEKTPOIMTBI,  JJIEKTPOJIUTHYECKass  AUCCOLMALMS,  CTEIEHb
JUCCOLMALINYU, OKUCIUTEND, BOCCTAHOBUTEND, AIEKTPOJIA3, CKOPOCTh

XHUMHYECKOM pCaknunun, XUMHUYICCKOC paBHOBCCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS OPTaHUYECKUX
BeniecTB A.M. byTiepoBa, Teopus SIEKTPOJUTHUECKOUN TUCCOLIUALINH,
[Tepuoanuecknii 3axkoH /.M. MeHnneneeBa, 3aKOH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHH, MUPOBO33PEHUECKUE
3HaHMUS, JIeKalMe B OCHOBE MTOHMMaHUS TPUYMHHOCTH ¥ CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, COBPEMEHHBIC MPEACTABICHUS O CTPOCHUU

BCIHICCTBA HAa ATOMHOM, MOJICKYJIIPHOM U HAIMOJICKYJIAPHOM YPOBHSIX




1.3

MNpCACTaBJICHU A 0 MEXaHHu3Max XUMHUYCCKHUX peaKuHﬁ,
TCPMOANHAMUYICCKUX n KHHCTHYCCKUX 3aKOHOMCPHOCTAX Hnux

MMpOTCKaHus, 0 XUMUYCCKOM PAaBHOBECHUU, JUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/I‘IeCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, ITIOJIYUCHHU H
0e30macHOM HCITIOJIB30BaHNH Ba)KHEHIIIHMX HCOPTaHUYCCKUX U
OpraHnveCKux BCHICCTB B 6BITy n HpaKTquCKOﬁ ACATCIBHOCTHU

YCJI0BCKa

1.5

o0IMe Hay4dHbIe MPUHIHUITHl XUMHYECKOT 0 TPOU3BOCTBA (Ha TpHMEpe
MPOU3BOJACTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHoJa, IepepaboTKu

HedTn)

CdopMHPOBAaHHOCTh YMEHUI BBISIBIISIT:

2.1

XapakTepHble TMpPU3HAKM W B3aUMOCBS3b H3YUYCHHBIX TIOHSTHIA,
MPUMEHATh COOTBETCTBYIOLINE MOHSATHUS MPU OMUCAHUU CTPOCHUS U

CBOMCTB HCOPraHUYCCKUX U OPIraHUYICCKUX BCHICCTB U UX npeBpameHI/nTI

2.2

B3alMOCBSI3b XUMHUECKUX 3HAHUM C MOHATUAMHU M MPEACTABICHUSIMU
IPYTUX TPEAMETOB JUIs 60JIee 0CO3HAHHOTO TOHUMAaHUS U OOBSICHEHUS

CYIIHOCTHU MAaTCprHaJIbHOIo €ANMHCTBA MUPaA

C(l)OpMI/IpOBaHHOCTB YMCHUS UCITIOJIB30BATh:

3.1

HAMMEHOBAHUS XMMHYECKHX COCIMHEHUH MEXIYyHAapOIHOTO COH3a
TEOPETUYECKOM M MPUKIAJHON XMUMHU W TPUBHAIbHBIE Ha3BaHMS
BEILIECTB, OTHOCSILIMXCA K HM3yUYEHHBIM KjaccaM OPraHMYecKuX H

HCOPraHUYCCKHUX COC,I[I/IHCHI/Iﬁ

3.2

XUMHUYECKYI0 CUMBOJIMKY JUISI COCTaBJICHUS (POPMYJT HEOPraHUUYECKUX
BEILIECTB,  MOJEKYJSPHBIX U  CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX M CKEJIETHBIX) (OPMYJT OPraHUUYECKUX BELIECTB

CdopMupoBaHHOCTb YMEHUS KIACCU(HUIIUPOBATH:

4.1

HCOPraHUYCCKHUE BEIICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHUA U

KpUTEPHUU AJIs KJIacCU(PUKALUKN U3y4aeMbIX XUMHYECKHX OOBEKTOB

4.2

OpraHnveCKuC BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTL OCHOBAHUA H

KPUTEPUU ISl KIACCH(UKAIIUN N3Y9aeMbIX XUMHYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM MpU3HAKaM (YUCITY U COCTaBY pearupyrolX BeIecTB,
TernjaoBoMy d(hdexTy peakiuu, U3MEHEHHUIO CTENEeHEW OKHCIICHUS

QJICMCHTOB, 06paTI/IMOCTI/I pCaKkuuu, y4acTuro KaTanmaTopa)

CdopMHPOBAHHOCTH YMEHHS XapaKTEPHU30BATh JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSSHUM) W HOHOB

XUMHYECKUX 3JieMeHTOB | — 4 mepuonoB Ileproandeckoil cucTembl




J.1. MenneneeBa 1 X BaJICHTHBIE BO3MOKHOCTH, UCIIOJIb3YsI ITOHATHSA

s-, p-, d-3NIEKTPOHHBIE OPOUTAIH, SHEPTETUUECKHE YPOBHU

CdopMHupoBaHHOCTh YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMHU COEIUHEHUM 110

nepuoJiaM U rpyniam

ChopMHPOBAHHOCT, YMEHUSI COCTABJISATH YPAaBHEHUS XHUMHYECKHUX

peakui U pacKpblBaTh UX CYLIHOCTD:

7.1

OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ IMoCpEACTBOM

COCTaBJICHH A 3JICKTPOHHOI'O OanaHca 3TUX peaKuHﬁ

7.2

YpPaBHEHUs PEaKLUH pa3IM4HBbIX THUIIOB; IIOJHBIE M COKpAIIEHHBIC
ypaBHEHHUsI pPEaKIUid HOHHOrO OOMEHa, Y4YWThIBas YCIOBHS, IIpU

KOTOPBIX 3TH PECAaKINN UAYT OO KOHI[A

7.3

peakIuil TUAPOIN3a, peaKkIuii KOMIUIEKCOOOpa3oBaHus (Ha MpuMepe

TUJIPOKCOKOMILJIEKCOB I[MHKA U aJTFOMUHUS)

CdopMHpOBaHHOCTH YMEHUSI TOATBEPKAATH!

8.1

Ha KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHMOCTH PEaKIIMOHHON
CIIOCOOHOCTH OpPraHMYECKUX COCAWHEHUM OT KpaTHOCTH M THIIA
KOBAJICHTHOM CBsI3U (G- U T-CBSI3M), B3aMMHOI'O BJIUSHHS aTOMOB H
IPYII aTOMOB B MOJIEKYJax, a Takke€ OT OCOOEHHOCTEW peanu3aluu

PA3INYHBIX MEXaHU3MOB ITPOTCKAHU A peaKHI/II\/'I

8.2

XapaKTCPHBIC XUMUYCCKUC CBOMCTBa BEIIECCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMHU U 3alTUCAMU ypaBHCHI/Iﬁ XUMHYCCKHNX peaKuHﬁ

ChopMUpPOBAaHHOCTh YMEHUS XapaKTEPU30BaTh COCTAB M Ba)KHEUIIME
CBOICTBa BEUIECTB, MPUHAICKAIINUX K OMpPENeNEHHBIM KilaccaM U
rpyInmnaM COeAMHEHUN (MPOCThIEe BEIIECTBA, OKCHABI, THAPOKCHUPL,
COJIM; YTJIEBOJOPO/IbI, TPOCThIE A3(DUPHI, CITUPTHI, PEHObI, alIbACTU/IBL,
KETOHBI, KapOOHOBBIE KUCIIOTHI, CIOXKHBIE 3(UPBI, KUPBI, YTIEBOJIBIL,

aMUHBI, aMUHOKH CJIOTBI, OCIIKH )

10

ChopMHPOBAHHOCTH, YMEHHSI MPOBOJMUTH PACUETBI MO XUMHUUYECKUM
dbopMynamM U ypaBHEHUSIM XHUMHUUYECKHX PEAKIIUI C HCIOJb30BaHUEM

(bU3NYECKUX BETUYMH:

10.1

MacCChbI (O6"béMa, KOJIN4YCCTBa BCIJ_ICCTBB.) MNpoAYyKTa pe€aknuu, €CJIiu OAHO
U3 HUCXOAHBIX BCIICCTB HJaHO B BHAC pacTtBOpa C OHpeHeHéHHOﬁ
MAacCOBOM JoJIeit paCTBOpéHHOFO BCIICCTBA UJIK JAHO B H30BITKE (I/IMCCT

IIPUMECH )

10.2

MacCOBOM MJIM OOBEMHOM JTOJTH, BBIXOJIA TPOTyKTA PEaKIINU

10.3

TerI0Boro 3¢ dexra peakini




10.4

00BEMHBIX OTHOIIIEHUH T'a30B

10.5

110 HAXOXKJICHUIO XUMHYECKOM (I)OpMyJ'IBI BCIICCTBA

11

Brnagenue cucremoi 3HaHUK O METOAaX HAyYHOI'O MO3HAHMUS SIBJICHUI
MPUPOMABI, HCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKaXx W yMEHUE
NPUMEHATh OTH 3HAHUSA TPU IKCICPUMEHTAIBHOM HCCIICOBAHUH
BEILECTB U I OOBICHEHHS XUMUUECKUX SIBJICHUH, UMEIOIIUX MECTO B
MpUPOIE, MPAKTUUYECKON JCSITCIIBHOCTH YEIOBEKA M B ITOBCEIHEBHOM

KHN3HHU

12

ChopMHpPOBAHHOCT, YMEHUS MPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIMIECTB ISl SKCIEPUMEHTAILHOM TTPOBEPKU
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKUX
peakmuii M TMPOTHO3UPOBAHUS BO3MOKHOCTEH WX OCYIIECTBIICHUS,
CUCTEMHbIE XMMHYECKHNE 3HAaHUS ISl OOBICHEHUS M MPOTHO3UPOBAHUS
SIBJIGHUM, UMEIOIIMX €CTECTBEHHOHAYUHYIO MPUPOAY; Ul MPUHSTHA

IPaMOTHBIX PELICHUH MPOOJIeM B CUTYaIUsX, CBSI3aHHBIX C XUMHUEH

13

CdopMHpOBaHHOCTh YMEHUS IIAHUPOBATH M MIPOBOJIUTH XUMHUYCCKHUN
SKCHEPUMEHT (TMOJy4eHHUE M M3YYCHUE CBOWCTB HEOPTaHMYECKUX U
OpPTaHMYECKUX BEIIECTB, KAUYECTBEHHBIC PEAKIHH YTIEBOJOPOIOB
Pa3ITUYHBIX KJIACCOB U KUCIIOPOJICOJACPIKAIINX OPTraHUIECKUX BEUIECTB,
pelieHne  HKCIEPUMEHTANbHBIX  3a7ad [0  PaclO3HABAHHIO
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB) C COONIIOIEHUEM IpPaBHII
O6e3omacHOro oOpalieHuss C  BellecTBaMHM U J1a0OpaTOPHBIM
obopynoBaHueM; GOPMYIHPOBATH IIEITH UCCIEIOBAHUS; TPEICTABIIATH
B Pa3snMYHOW (opMe pe3yibTaThl SKCIEPUMEHTA, aHATU3UPOBATH U

OLOCHHUBATDH UX NJOCTOBCPHOCTDH

14

CdopMupoBaHHOCTb YMEHHUS OCYIIECTBIIATH LI€JICHANIPABICHHbIN ITOMCK
XUMHUYECKOW HMH(GOpPMALMM B PA3TUYHBIX HCTOYHUKAX (HaydHas M
y4eOHO-Hay4Has JTUTepaTypa, CpeACTBa MacCOBOW MH(pOpMaLUH, CETh
WutepHer u Japyrue), KPUTUUYECKH aHAIU3UPOBATh XHWMHUYECKYHO
HHpOpMalnio, nepepadbaTeiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C

MOCTaBJICHHOW yueOHOM 3amadeit

15

ChopMuUpOBaHHOCTh yMEHHUS MPOTHO3UPOBATH, AHAJIM3UPOBATH U
OlLleHHUBaTh MH(OpPMALMIO ¢ MO3MIUN IKOJOTHYECKON Oe30MacHOCTH
MOCJICJICTBUN OBITOBOM U MPOM3BOJCTBEHHOMN IEATEILHOCTH YEIIOBEKA,
CBSI3aHHOW C TepepaldoTKOil BeuiecTB; CPOPMUPOBAHHOCTh YMEHUIA
OCO3HAaBaTh OIIACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MbI
ONpPENEIEHHBIX BEUIECTB, IOHMMAsi CMBICH II0Ka3aTels IMpeIeIbHON

HOHYCTHMOfI KOHICHTpAIMK, WU MOJACHATbL Ha MIPUMEpax CITOCOOBI




YMCHBIICHUA W HOPCAOTBPAIICHUA HX BPCAHOIO BO3I[GI\/JICTBI/ISI Ha

OpraHu3Mm 4€JIOBCKa




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMbIX HA
EI'D 11O XUMHUHAN

Kon

HpOBepﬂeMl)Iﬁ 3JIEMEHT COACPKAaHUS

TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMHU

1.1

Crpoenue BemectBa. CoBpemMeHHass MOJEIb  CTPOCHHsS  aroma.
Pacrnipenenenue 2JIeKTPOHOB IO SHEPTeTHYSCKUM ypoBHsM. Kitaccupukarust
XUMUUYECKHUX 3IeMEHTOB. OCOOEHHOCTH CTPOCHU S SHEPTETUUECKUX YPOBHEH
aTOMOB (s-, p-, d-snemeHTOB). OCHOBHOE M BO30YXIEHHOE COCTOSHUS

aTOMOB. DJIEKTPOHHAsI KOH(UTYparus atoma. BaneHTHBIE 2JIEKTPOHBI

1.2

ITepuognueckas cucreMa xumudeckux dieMeHTOB J[.M. Menneneesa.
®usnyeckuii cMbicn [lepuoanueckoro 3akona [I.1. Menneneesa. [IprnunHel
1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEIUHEHUM 1O
nepuojaM M rpynmnam. 3akOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX

BCHICCTB, BOAOPOAHBIX COGI[I/IHGHI/If/'I, BBICIIMX OKCHUAOB U TUAPOKCUI0OB

1.3

BanenTtHocTs. :‘)HGKTpOOTpI/IHaTeJ'IBHOCTI). CrerneHb OKUCIICHUS

1.4

Buner xumMuueckoir cBsi3M  (KOBaJCHTHAs, WOHHAsA, METaJUTMYECKasl,
BOJIOpPOJIHAs) H MeXaHu3Mbl €€ o0pa3oBaHUs. MeXMOJIEKYIIpHbIE
B3aMMOJCMCTBHA. BemecrBa MONEKYJISIPHOTO W HEMOJIEKYJIIPHOIO
CTpoeHHUs. TUIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOWCTBA

BEILECTB OT THIA KPUCTALINYECKON PEIIETKH

1.5

Xumuueckass peakuus. Knaccudukanuss XMMHUYECKMX peakiui B
HEOPraHWYECKOM W OpraHMYEeCKOM XHMMHMHM. 3aKOH COXpaHEHHUs MaccChbl

BCIICCTB

1.6

CxopocThb peakiuu, e€ 3aBUCUMOCTh OT Pa3INYHBIX (HaKTOPOB

1.7

Tennoseie 3(hdexThl XUMUUECKUX peakuii. TepMOXUMUYECKHEe ypaBHEHUS

1.8

O6paTI/IMBIe PCaKInu. XHMHUYECKOE paBHOBCCHC. qDaKTopBI, BJIMAIOIIMEC HaA

COCTOsIHUE XUMHYeCKOro paBHoBecus. [Ipunnun Jle Hlatense

1.9

OnekTponutuueckas aucconuanus. CHUIBHBIE W CJa0ble SJIEKTPOJHUTHL
Cpena BOTHBIX PacTBOPOB BEIIECTB: KHCIHAs, HEUTpalbHAas, MICIOYHAS.

Crenenb gucconanuu. Peakiimu HoHHOro oomMeHa

1.10

I'mppomus coneii. MoHHOE npon3BeaeHUe BOAbl. BOAOPOIHBIN ITOKA3aTENb
(pH) pactBopa

CrocoObl BBIPAKCHHUA KOHLCHTpAallMK PpaCTBOpPOB: MaccoBad  J0JIA
paCTBOpéHHOI‘O BCIICCTBA, MOJIIpHAasA KOHUOCHTpALUs. HaceiieHasle u

HCHACBIICHHBIC paCTBOPLI, PACTBOPUMOCTD. KpHCTaHHOFI/I,Z[paTbI




1.12

OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC pPCaKL . HOBG,Z[GHI/IC BCUICCTB B

cpe€aax € pasHbIM 3HAYCHHUCM pH MeTOI[BI QJICKTPOHHOT'O OanaHca

1.13

DJIEKTPOJIN3 PACTBOPOB M PACIJIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukamnus HEOPraHWYECKUX  COCAUHEHUH. Homenknatypa

HCOPraHUYCCKHX BCIICCTB

2.2

XUMHUUYECKUE CBOMCTBA BAXKHEHIIMX METANIOB (HATpUM, KaTul, KaJbIUH,
MarHui, aTlOMUHUN, ITUHK, XPOM, KeJIe30, Me/Ib) U UX coequHeHnit. OOomme

CrocoObI TTOJTYYEHU I METAJJIOB

23

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJIOT€HOB, CEPHI, a30Ta,
dochopa, yrmepoga uU  KpeMHHUS) M HX COCOUHEHUH (OKCHJIOB,

KU CJIOPOACOACPKAIIMX KUCIOT, BOJIOPOIHBIX COEAMHEHMH )

24

I'emeTnueckas CBSI3b HCOPraHM4YCCKUX BCHICCTB, MIPUHAMICKAIINX K

Pa3INYHBIM KJIacCaM

2.5

HI[GHTI/I(I)I/IKH.I_II/ISI HCOPraHN4YCCKUX COCIUHEHUH. KauecTBenHEbIC peakunuun

Ha HCOPraHMYCCKUC BCUICCTBA U NOHDbI

OCHOBBI OPraHM4YECKOM XUMUH

3.1

OCHOBHBIE TIOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOCHHUS OpPraHMYEeCKUX
coenuneHut A.M. bBytiepoBa. VYriepoaHblii CKeleT OpraHHYecKOu
MOJIeKyJibl. KpaTHOCTh XMMHUUYECKOU CBS3U. S- U P-CBS3U. Sp3-, sp2-, sp-
ruOpuau3anu  opOUTanIeii aToMOB yriiepoaa. 3aBHCUMOCTb CBOMCTB
BEIIECTB OT XMMHUUYECKOT'O CTPOCHHS MOJIeKyJI. ['omosioru. ['oMmonoruueckmii

psn. Mzomepust 1 n3omepsl

3.2

[Tonsitue o ¢yHkuuoHaneHOW rpynmne. OpHeHTauHOHHBbIE 3((PEKThI

3aMeCTUTENEN

3.3

[IpencraBnenue o kinaccudukanuu opranudeckux Beuiects. Homenkmnarypa
OpraHUYeCcKUX COEMHEHHH (CUCTeMaThuyecKas) U TpUBHUAIbHbIE HA3BAHUS

Ba)KHEH X HpeHCTaBHTGHeﬁ KJIaCCOB OpPraHHUYC€CKUX BCHICCTB

3.4

CBoOOIHOpaIUKAIBHBIA W HMOHHBIA MeXaHU3Mbl peakuuu. [loHsTHE O

Hykieoduie u snektpoduie. [Ipasuno MapkoBuukosa. [Ipasuio 3aiineBa

3.5

Ankanpl.  XHMMHYECKHE  CBOICTBa  ajJKaHOB:  TaJIOTEHUPOBAHUE,
JIeTUIPUPOBAHNE, TEPMHYECKOE pa3IOkKEHUe, KPEeKHHT, H30MepHU3allus,
ropenue. Ilomydenme ankanoB. [luknoankanel. Crneunduka CBOWICTB
[UKJIOAJIKAaHOB C MajblM pa3MepoM Iukia. Peakuuu mpucoenIuHEeHHs U

pPaiuKaJIbHOI'O 3aMCHICHH A




3.6

ATIKEHBI. XumMuieckue CBOIiCTBA:! peaxkuu MIPUCOETUHECHUS
(raroreHupoBaHue, TUIPUPOBAHKE, THPOrAIOTeHUPOBAHUE, T IpaTaIHs),
rOpeHus, OKUCICHHS U TTonuMepu3anuu. [IpombltieHHbIe U Ta00paToOpHbIe

CIIOCOOBI MMOJIYUCHU AJIKCHOB

3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AJIKAMEHOB: PEAKLIMU MTPUCOCTUHEHUS
(rugpupoBaHHWE, TAJIOTEHUPOBAHWE), TOPEHHS W  TMOJIUMEPHU3ALIHH.

[Tosyuenue ankaareHoB

3.8

AJIKUHEL. XHUMHYECKHE CBOICTBA: peakunuun MpUCOCAUHCHUA
(FaHOFGHI/IpOBaHI/IC, ruapupoBaHuC, ruparamnusl, FI/I,[lpOFaHOFeHI/IpOBaHI/Ie)
Kak croco0 MOJYYCHHS TIIOJUMCPOB U JApYTUX IOJE3HBIX TIPOAYKTOB.
Peaknuu 3aMCIICHU A. FopeHHe alcTujacHa KaxKk MCTOYHHK
BBICOKOTEMIICPATYPHOT'O IIJIAMCHHU JIA CBApKU W PE3KU MCTAJIJIOB.

IIpumenenue anernieHa

3.9

Apenbpl. XuMHUYECKHE CBOHCTBA O€H307a: pEaKIUHU SICKTPODUIBLHOTO
3aMelleHusl, pUcoeInHeHNs (THPUPOBaHUE, TaIOTeHpOoBaHue). Peakms
ropeHus. OcCOOEHHOCTH XHMMHYECKHX CBOWCTB Toiyona. Ilomydenue
6en3osa. OCOOEHHOCTH XMMHYECKMX CBOMCTB ctupona. Ilonmumepusanus
crupona. CrocoObl MOJIy4eHHsT W NIPUMEHEHHE apOMaTHYECKUX

yTJIEBOOPO/IOB

3.10

Cnuptel. IlpenenbHble OZHOATOMHBIE CIHUPTHI. XUMHYECKHE CBOWMCTBA:
B3aMMOJICHICTBUE C HaTpueM Kak Ccroco0 yCTaHOBJIEHUS HaIUYUs
TUAPOKCOTPYNIbl, C TaJOr€HOBOJOPOJAMU Kak CHOCOO IOJIydeHUs
pacTBOpUTENEH, BHYTPH- M MEXMOJCKYJsIpHas Aeruaparanus. Peaknms
ropenus. [lonydeHue 3TaHoNa: peakius OpOKEHUs TIIIOKO3bI, THApaTalus
ATUJICHA. DTUJICHIVIMKOJIb U TIJIMUEPUH KaK INPEACTaBUTENIN IPENEIbHBIX

MHOT'OATOMHBIX CIIMPTOB

3.11

®enon. XuMudeckne cBorcTBa (peHoma (peakiuu ¢ HaTpueM, TUIPOKCHIOM

Hatpus, opomom). [lonyuenue penona

3.12

Anpneruspl. XUMMHUYECKHME  CBOWCTBA  MPEICNbHBIX  AlbJETUJIOB:
TUJPUPOBAHUE; KAYECTBEHHBIE pEaKUMH Ha KapOOHWIBHYIO TPYIIILY
(peakiusi «cepeOpsIHOTO 3epKaia», B3aUMOACHUCTBHUE C THAPOKCUIOM MEIU
(IT). ITonmyuenue npeneabHbIX AJIbIETU0B: OKUCICHUE CIIUPTOB, TUIpaTalus
areTHiIeHa. AIIETOH KaK MPEICTaBUTENh KETOHOB. OCOOCHHOCTH peaKinu

OKHCJICHUA alI€TOHA

3.13

Kap6oHoBbIe KHCIOThI. X MMHUYECKHE CBONCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOICTB MypaBbUHOU

KHCJOTHI. HOJ'Iy‘{CHI/Ie NpeaAcCIbHbIX OJHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:




OKHCJICHUEC aJIKaHOB, AJIKCHOB, IICPBUYHBIX CIIMPTOB, aJIbACTUI0B. Bricmmie

NpECaAcCIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOThI

3.14

Cnoxusie 3¢gupsl ¥ Kupbl. CrocoObl TONYyYEHUS CIOXHBIX J(PHPOB.
Ob6parumocTts peakiuu sTepuukanuu. [I[pumMeHenne cnoXHbeIX 3HPOB B
MUIIEBON U TapPIOMEPHON MPOMBIIIUIEHHOCTH. JKUPBI KaK CIIOKHBIE (U PBI
IJIMIIEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. X UMUUYECKHUE CBOMCTBA )KUPOB:
TUJpUPOBaHUE, OKUCIIEHHE. [ Maponu3, niiu OMbUIEHUE, KUPOB KaK CIoco0
IIPOMBIIIIEHHOT'O MTOJIy4€HUs COJeH BBICHIMX KApOOHOBBIX KMCIOT. MbLId

KakK COJIM BBICHINX Kap6OHOBI>IX KHCIIOT

3.15

XUMHUYECKUE CBOMCTBA TJIIOKO3bl: PEAKLIMU C YYaCTUEM CIHUPTOBBIX M
QJIBJIETU/IHOM T'PYIII U MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHenne ritoKos3bl,
e€ 3HaueHue B KU3HEJEATEIbHOCTU opraHusma. J(ucaxapuipl: caxaposa,
ManbTo3a. BoccraHaBiMBaronMe M HEBOCCTAHABIMBAIOIIUE TUCAXapUIbL.
IMuppomus mucaxapunoB. [lonucaxapuapl: Kpaxmain, riaukoreH. CtpoeHue
MaKpOMOJIEKYJ Kpaxmaja, IIIMKOreHa U LeJuTi0s103bl. Pu3ndeckue CBOiCTBa
Kpaxmajia ¥ LEeJUII0JIo3bl. XUMHUYECKHE CBOMCTBA Kpaxmala: THAPOJIU3,
KaueCTBEHHAs peakUus C HOJOM. XHMHUYECKHE CBOICTBA LEJIIOJIO3bI:
TUJPONIN3, ToNydeHue 3¢upoB 1esioo3sl. [londarue 00 MCKyCCTBEHHBIX

BOJIOKHaX (BHCKO03a, aIlleTaTHBIN MIENK)

3.16

AMuHBI. AMHHBI KaK OpPraHUYECKHE OCHOBAHUS: PEAKIUH C BOJOM,
KHUCJIOTaMHU, PEaKIUs TOPEHUs. AHUIIMH KaK MPEJICTaBUTENb ApOMaTHUECKUX
aMHHOB. XMMHUYECKHE CBOMCTBA aHHJIMHA: B3aMMOACHCTBHE C KHCIOTaMH,
OpoMHOI BOJOH, okucieHue. [lomydyeHHe aMHUHOB AIKWJIMPOBAHHEM

aMMHaKa 1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOAHBIX YIJICBOAOPOAOB

3.17

AMHHOKHUCIIOTEI M O€IKU. AMHHOKHCIOTHI Kak aM(I)OTepHBIC OpraHUu4CCKHC
COCINHCHMS. OcCHOBHBIC AMHWHOKHCJIIOTHI, 06pa3y101une Ocnku. X UMUYECKHE
CBOMCTBa OEIIKOB: TUApOJIN3, ACHATypalusd, Ka4YCCTBCHHBLIC (I_[BCTHBIG)

pCaKkn Ha (150) 1 9%

3.18

CtpoeHnue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IMOJIMMEPOB OT
cTpoeHust MoJieKyJsl. OCHOBHBIE CITOCOOBI IMOTYyYEHH S BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUW:  peakuuu  NOJIMMEPH3alUuM W IOJUMKOHJICHCAIWH.

Knaccudukarus BookoH

3.19

HH#HPar#H## nenTH UKaINS OpraHUYeCKUX coelMHEeHU. Perienue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCllO3HABAHNEC OPraHMYCCKUX BCIICCTB

3.20

I'eneTnueckas CBSI3b MCXKAY KJIaCCaMH OPraHUYICCKUX COG,Z[I/IHGHI/Iﬁ

XUMUS U )KU3Hb




4.1

XuMus B TOBCETHEBHOM *)u3HU. [IpaBuiia 6e3omacHOil pabOTHI ¢ €IKUMH,

ropro4uMHU U TOKCHYHBIMHA BC€HICCTBAMU, CPCACTBAMHA OBITOBOI XMMHU

4.2

XuMHS U 310poBbe. XUMHS B MEIUIMHE. XUMUSA U CEIIBCKOE XO35MCTBO.
XUMHS B IPOMBIIUIEHHOCTH. X MMUSI U SHEPr€TUKA: IPUPOIHBIN U MOy THBIA
He(TSHOM Tra3pl, UX COCTaB W wHcmoip3oBaHue. CocraB Heptn u €€

nepepaboTka (IpUPOIHBIE HCTOYHUKHU YTIIEBOAOPOJIOB)

4.3

XuMHs U 3KOJ0THsl. XMMUUYECKOE 3arpsI3HEHNE OKPYKAIOILEH CpEeAbl U €ro
nocnenctBus. Oxpana ruapocdepsl, HOUBbI, aTMOChepsl, (IIOpHl U GayHbI
OT XUMHUYecKoro 3arpsisHeHus. [Ipobnema 0TX0/10B U TOOOUHBIX TPOYKTOB.

AHBTCpHaTI/IBHBIC HCTOYHUKH SHECPTUU

44

O6ume mnpeAcTaBiIeHUS O NPOMBILUICHHBIX CIOCO0aX — IOJy4YEHMs
XUMHUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEpHOU
kucnoTel). Y€pHas M 1nBerHas Meranyprus. CTeKIOo M CHIMKaTHas
IpOMBINUIEHHOCTb. [IpoMblnuieHHass opranunyeckass xumus. CpIpp€ ais

OpFaHquCKOﬁ MIPOMBIINUICHHOCTH

Tunel pacu€THBIX 33134

5.1

PacuéTsl Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIIMYECTBY
BEIIECTBA, MACCE UM 00BEMY OJJHOT'O U3 yYACTBYIOUIMX B PEAKIIMH

BCIICCTB

5.2

Pacuérel TermoBoro s¢dexra peakinu

53

Pacuérbl 00bEMHBIX OTHOLIEHUH ra30B IPH XUMHUECKUX PEAKIUSIX

54

Pacuérsl macchl (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTOB PEaKInu,

€CIIM OJIHO M3 BEIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuérer maccoBoii miti 00BEMHOM JOTU BBIXOAA MPOAYKTA PEAKIIUH OT

TEOPECTUYCCKHU BOZMOKHOI'O

5.6

Pacuérer macchl (00bEMa, KOMYECTBA BEIIECTBA) TPOYKTA PEAKIIMH, €CITH
OJIHO U3 BEUIECTB JIaHO B BUJIE PACTBOpA C ONPEAEIEHHON MAaCCOBOU A0JIEH

pacTBOPEHHOTO BELIECTBA

5.7

Pacué€Trl ¢ mcoabp30BaHUEM MOHATHH «MaccoBas A0JIsDy, «KMOJIApHAA

KOHICHTpauus», «paCTBOPUMOCTL»

5.8

Haxoxnenune MoJeKyJIIpHOi (POpMYJIbI OPraHUYeCKOTro BEUIECTBA IO €ro
IIJIOTHOCTHU U MAaCCOBBIM AO0JIAM 3JIEMCHTOB, BXOAAIINX B €0 COCTaB, HJIN

10 IPOAYKTaM CrOpaHus
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