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HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpamMma o XMMuUM Ha YpPOBHE CPETHETO OOIIET0 00pa3oBaHuUS
pazpaboTtana Ha ocHoBe DenmepanpbHOro 3aKkoHa OT 29.12.2012 No 273-d3 «O6
obpazoBanuu B Poccwuiickoit denepanumy, TpeOoBaHU K pe3yabTaTaM OCBOCHUS
benepanpHOM 00pa3oBaTeILHOM MpOrpaMMbl cpenHero oomero oopazoBanwms(DOI]
COO), npenctapieHHpix B DefepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
ctagmapre COO, c yuérom Kounenmmm mnpemnojaBaHusi y4eOHOTO TpeaMera
«Xumus» B oOpa3zoBaTelbHBIX opraHmsanusax Poccwuiickoin  Deneparum,
peaM3yIONMX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBI, U OCHOBHBIX MOJIOKCHHUI
«Ctpareruu pazputus Bocnutanus B Poccuiickoi denepanun Ha nepuoa g0 2025
roga» (Pacnopsixenue [IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUNIyOJIEHHOTO HW3Y4Y€HHsS 3aHMMAET BaXHOE MECTO B
CUCTEME €CTECTBEHHO-HAydyHOTro oOpa3oBanus ywanmxcs 10-11 kiaccos.
W3yuenue mpenmera, peanuzyeMoe B yCJIOBUAX JuddepeHInpoBaHHOTO,
npoQUILHOTO O00y4YeHHs, MPHU3BAaHO OOecHeunuTh OOIIE00pPa30BATENBHYIO U
OOIIEKyIbTYpPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO I
aJlanTaluyd UX K OBICTPO MEHSIOMIUMCS YCJIOBUSM KU3HU B COIIMYME, & TAKXKE JIJIsI
NpOJIOJDKEHHsT 0Oy4eHUsi B OpraHu3aluiax npo@eccHOoHaTbHOro 00pa3oBaHus, B
KOTOPBIX XUMUS ABJISIETCS OJHOM U3 MPUOPUTETHBIX JUCIUILINH.

B nporpamMe mo XuMuUM HazHau€HHE MpeaMera «XUMHs» MOJydaeT
NoApOOHYI0 HMHTEPHPETAlH0 B  COOTBETCTBUM €  OCHOBOMNOJArarolvMU
nosnoxeHusiMu PI'OC COO o B3auMOOOYCJIOBJIEHHOCTH ILENEH, COJEepikKaHus,
pe3yabTaTOB OOy4YeHHUS M TPEOOBAHMM K YPOBHIO TMOJTOTOBKU BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBINOJIHIEMbIE MPOTpaMMOM IO
XUMHUH QPYHKLINU:

e UH(OPMAMOHHO-METOAUYECKAs], pealu3alus KOTOpOMl obOecneurBacT
MOJIyYCHUE TMPEACTABJICHUS O LENAX, COJIEpkaHUM, OOLIel CTpaTreruu
00y4eHMsI, BOCIUTAHUSA U Pa3BUTHUS 00yJaroIIMXCs CpeICTBAMU ITPEAMETA,
U3Y4aeMoro B paMKaxX KOHKPETHOTO Mp o (uis;

e OpraHM3alMOHHO-TIAHUPYIOIIAs, KOTOpas npe1ycMaTpUBaET
ONpeJIelIeHNe: MPUHLUIIOB CTPYKTYPUPOBAHUS M MOCJEI0BATEIbHOCTU
U3y4YeHUs] Y4eOHOTOo Marepuaja, KOJMUYECTBEHHBIX U KaYECTBEHHBIX €ro
XapaKTEPUCTHUK; MOJIX0JI0B K (POPMHUPOBAHUIO COJAEPKATEILHON OCHOBBI
KOHTPOJII U OLIEHKH 00pa3oBaTeNbHBIX JOCTHKEHUUA OOYy4arolmMxcsl B
paMKax WTOTOBOM arrectaud B (OpMe €IUHOTO TrOCyAapCTBEHHOIO
HK3aMEHa M0 XUMUH.

[Iporpamma aJis yriay0JIEHHOTO U3YUEHUSI XUMUHU:

e YCTAHABIMBACT MHBApPHAHTHOE MPEIMETHOE COJEep>KaHue, 00sA3aTebHOE
JUIS M3Y4EeHHs B paMKax OTAENbHbIX Mpoduiel, npeaycMarpuBact



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

pacupeneneHie U CTPYKTYpUPOBaHHME €ro IO KiaccaMm, OCHOBHBIM
co/iep KaTebHbIM JIMHUSM/pa3iesiaM Kypca;

e aéT mpUMEPHOE pacipeeneHne yueoOHOro BpeMeHH, peKOMEHTyeMOTO JUIs
U3Y4EHUS OTICIbHBIX TEM;

e TIpearaeT NPHUMEPHYIO [OCJEeI0BATENLHOCTh H3YYEHHs] Yy4eOHOro
Marepuaia ¢ y4€TOM JIOTHMKU MOCTPOEHUs Kypca, BHYTPUIPEAMETHBIX U
MEXKIPEIMETHBIX CBS3EH;

e J1aéT METOJIMYECKYIO MHTEPIPETALIMIO 1IeJied U 3a7a4 U3y4eHHs Mpeamera
Ha YTIIyOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX TPHUOPUTETOB B CUCTEME
cpenHero oOmero oOpa3oBaHUs, COJEPKATEIbHOM XapaKTEPUCTUKU
IUIAHUPYEMbIX ~ PE3yJbTaTOB OCBOEHHMS OCHOBHOW 0Opa3zoBaTebHON
nporpaMMbl  CpPEAHEro  OOIIero oOpa3zoBaHusi  (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEIMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHJOB
y4e€OHO-TIO3HABATENIbHBIX JIEUCTBUA OOYy4YaroIErocss IO OCBOECHHUIO
COJEpKAHUSA [TPEAMETA.

[Io BceM Ha3BaHHBIM MO3UIMSIM B MpPOrpamMMme N0 XMMHHM IPEeTyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YEHHMEM XUMHUM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusl. 3a mpenesaMy yCTaHOBIEHHOM POrpaMMOil IO XMMHH O 0513aTEIIbHOM
(MHBapUaHTHOM) COCTABJIAIOLICH COJIEpkKaHUsSI YYEOHOTO mpeaMera «XuMUs)
0CTa€TCsi BO3MOKHOCTh BIOOpA €T0 BApUATUBHOM COCTABJISIOLLEH, KOTOpast JOKHA
OTPENENIATHCSA B COOTBETCTBUU C HAIIPABJIEHUEM KOHKPETHOTO PO (st 00ydeHHUs.

B cootBerctBuM ¢ koHuenTtyanbHeIMU TnonoxeHuamu PI'OC COO o
Ha3HAYEHUM TPEIMETOB 0a30BOro0 M yYriayOJEHHOTO YPOBHEH B CHUCTEME
nupdepeHIMpOBaHHOTO 00YYEHUsI Ha YpPOBHE CpPEIHEro oO01ero oOpa3zoBaHUs
XUMHSI Ha YpOBHE YIUIyOJIEHHOTO W3Y4YEHHUs HAlpaBlieH Ha pPeaTU3aluio
IPEEMCTBEHHOCTH € MOCJICAYIOIIUM 3TAllOM MOJIY4EHHSI XMMUYECKOT0 00pa30BaHus
B paMKax M3YYEHHUsl CIEUUAIbHBIX €CTECTBEHHO-HAYYHbIX U XUMHUYECKUX
JUCLUIUIMH B By3aX U OpraHu3aluaX CpeAHero npohecCuoHaAIbHOro 00pa30BaHus.
B 31011 cBsA3M n3ydeHue npeamera « XuMus» OpUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
pacipeHde u yriyOJieHHe TEOPETUYECKOM M MPAaKTUYECKOW IMOJTrOTOBKH
oOydJaronmxcs, BbIOpaBIIMX ONpeNeaEHHbIN Tpoduib 00yuyeHusi, B TOM YHUCJE C
NEPCIEKTUBON MOCJEAYIOLIETO TMOJYYeHUs] XMMHUYECKOro oOpa3oBaHUsA B
opraHuzanusx MnpodeccuoHaIbHOro obOpaszoBanusa. Hapsimy ¢ 3tum, B cBere
tpedoBanuit ®PI'OC COO K mIaHupyeMbIM pe3ylibTaTaM OCBOEHUS (penepabHOM
00pa3oBaTeLHOM MPOTPAMMBI CPETHET0 0011Iero 00pa3oBaHMs U3YUEHUE PEeIMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE Ha PEILICHHUE 3a]a4 BOCIUTAHUS U COLIMAJIbHOIO
pazBuTHs OoOydJarommxcsi, Ha (OPMHUPOBAHHE Y HHUX OOIICHMHTEIUICKTYyaIbHbBIX
YMEHUN, YMEHHU paluoHaTM3alrMyd y4eOHOro TpyJda U 00OOIIEHHBIX CIOCOOOB
JeSTeIbHOCTH, UMEIOLIMX MEXIUCIUIUIMHAPHBIN, HAATPEIMETHBIHN XapakTep.
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CocTtaBrsommMu npeaMeTa « XuMus» Ha ypOBHE YIIyOJIEHHOTO H3YYCHUS
ABJIAIOTCS YrIyOnéHHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHuveckas xuMus». [Ipu onpeneneHuu moaxo10B K OTOOPY U CTPYKTYPHOM
OpTaHU3alMHi COJEPXKAHUS ITUX KypCOB B MpOrpamMMe MO XHMHU 3a OCHOBY
npuHATH ToJ10keHnst PI'OC COO o pazmuuusx 6a30BOro 1 yriayoJIEHHOTO ypOBHEN
U3Y4YEeHUS TIpeaMeETa.

OcHoBy coaepxaHus KypcoB «Opranuueckas xuMmus» u «OOmas u
HEOpTaHWYECKasi XUMHUS» COCTABISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIMXCA K 0a30BOMY YPOBHIO M3YYEHHUs IpeaMeTa. DTa cucTeMa
3HAHUM MOJy4aeT OMNPEAEIEHHOE TEOPETUUECKOE IOIOJIHEHUE, IMO3BOJIIOLIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHNI 00BEM (haKTOJIOTUIECKOT0 MaTepHraa.
Tak, Ha yriayOGn€HHOM ypOBHE M3y4yeHHs mpeamera olOecredeHa BO3MOYKHOCTh
3HAYUTENHHOTO YBEIUYEHHS 00bEMA 3HAHUN O XMMHYECKHX 2JIEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PaCIIUPEHHS U yIITyOJIeHUs MIPEICTaBICHUIN O CTPOCHUU
BEUIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX NPOTEKAHUS PEaKIIUU,
paccMaTpUBAaEMBIX C TOYKU 3PEHHS] XUMHYECKOW KUHETUKA U TEPMOIUHAMMKU.
N3ydyenne nepuoanydeckoro 3akoHa u Ileproanyeckoil cucTeMbl XMMHUYECKHUX
AIIEMEHTOB 0A3UPYETCs HA COBPEMEHHBIX KBAHTOBOM EXaHUUECKUX MPEACTABICHUSIX
O CTpOGHHMHM aroma. XHUMHUYECKas CBA3b OOBSICHSIETCS C TOYKH 3pEHHS
HHEPreTUUECKUX U3MEHEHUH IpU €€ 00pa30BaHUU U Pa3pPYILIEHUH, & TAKXKE C TOUKU
3peHHs] MEXaHU3MOB €€ oOpa3zoBaHus. V3ydeHHe TUIIOB peakUMid JOIMOHSIETCS
GbopMUpPOBaHMEM MPEACTABICHUN 00 SJIEKTPOXUMHUYECKUX TMpoleccax U
AIIEKTPOJIN3E PACILIABOB M PACTBOPOB BEUIECTB. B Kypce oprannyeckoil XuMUM pu
PacCMOTPEHUU PEAKIMOHHOM CIOCOOHOCTH COEIMHEHUH YIEeniaeTrcs 0coboe
BHHUMaHHUE BONpOcaM 00 3IEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIUSIHUU aTOMOB B
MOJIEKYJIaX M MEXaHU3Max PEaKI[Hil.

Oco0oe3HaueHue UMEET TO, YTO Ha COJIEPKaHUE KYpPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3Y4E€HHUS JJIs1 KJIACCOB ONPEAEIEHHOTO PO (uiIs (r1aBHBIM 00pa30M Ha UX
CTPYKTYPY M XapakTep JOTOJHEHUU K OOIIeld cucTteMe MPEeAMETHBIX 3HAHUK)
OKa3blBAIOT BIIMSIHUE CMEXHbIE MpeaMeThl. Tak, Hampumep, B COJIEpKaHUU
npenMera i KJacCOB XUMUKO-(PU3UYECKOTo poduiist 00IbII0e 3HaU€HHE Oy IyT
MMETb 3JIEMEHThI Y4eOHOT0 MaTepuaina 1o ooueit xumuu. [lpu nzyuennn npeamera
B JIaHHOM Cllyyae akleHT OyJeT cJieJaH Ha OOIIHOCTh METOJOB MO3HAHUA,
OOIIHOCTH 3aKOHOB U TEOPUI B XUMHUHU U B (PU3UKE: aTOMHO -MOJIEKYJIIpHAs TEOPUs
(MonekymsipHasi Teopusi B GPU3HKE), 3aKOHBI COXPAHEHUS MACCHI U SHEPTHH, 3aKOHBI
TEPMOJUHAMHUKH, SJIEKTPOJIN3a, MPEICTABICHUS O CTPOCHUHU BEUIECTB U IPYTOE.

B To xe BpemMs B cojaepXkaHUM MpeaMera Ui KJIAaCCOB XHUMHUKO-
ounosiornueckoro npodwis 00NbIIMK yIeNbHBIA BeCc OyAeT UMETh OpraHuyecKas
xuMHus. B 3TOM cityuae mpeaocTaBisercsi BO3MOXHOCTD JIJIsl 00Jiee 00CTOSATEIHHOTO
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PacCMOTpPEHUsI XUMUUECKOM OpraHn3alyu KJIETKH KaK OMOJIOTUYECKOM CUCTEMBL, B
COCTaB KOTOPOM BXOJAT, K INPHUMEPY, TaKUE CTPYKTypHbIE KOMIIOHEHTHI, Kak
JUINUABL, OCJIKH, YriIeBOIbl, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [Ipu aToM 3HaHus 0
COCTaBE U CBOMCTBAX NPEICTABUTEIEH OCHOBHBIX KJIACCOB OPTAHNYECKUX BEILIECTB
CJIy’)KaT OCHOBOM JJI1 M3y4YE€HMs CYIIHOCTH HPOLECCOB (POTOCUHTE3A, JbIXaHMS,
MUILIEBAP CHUSL.

B mnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OIIEHayYHBIX METOI0B MO3HAHUSA U OTIbITA MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HAaHUW M3ydeHUe mpeaMera «XUMHUsS» Ha YrIIyOJEHHOM YPOBHE OCHOBAHO Ha
MEXKIIPEIMETHBIX CBS34X C Y4E€OHBIMM NpeIMeTaMH, BXOASIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble mpeamerbl», «Maremarnka u
uHpopMaTrKa» U «PyccKui I3bIK U JIUTEPATypay.

[Ipu n3yueHnun yueOHOTo npeamera « XuMusi» Ha yriiyOJI€HHOM ypOBHE TaKxKe,
KaKk Ha ypOBHE OCHOBHOTO M cpeHero oouiero o0pazoBanus (Ha 6a30BOM ypOBHE),
3a/1ayeil MepBOCTENEHHOW 3HAYMMOCTU SIBISIETCST (POPMHUPOBAHUE OCHOB HAYKH
XUMUU KaK 00J1acTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM 1eATEIbHOCTH
YeJI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. Perenue 3toi 3a1aun Ha
YIIyOJIEHHOM YpPOBHE W3YYEHMs MpPEIMETa IPEANoJiaracT peaau3aluio TaKux
LIeJIeH, KaK:

e (opMUpOBaHUE MPEACTABICHUN: O MaTepUAILHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJIEHUM ITPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAylled poJu B 0OecredeHuu
YCTOMUMBOTO  pa3BUTUSL  YEJIOBEYECTBA: B  pEUWIEHUH  IpoOliieMm
HKOJIOTUYECKOU, SHEPTETUUECKON U MUILEBON 0€30MaCHOCTH, B Pa3BUTHU
MEIMLMHBI, CO3JaHUU HOBBIX MaT€pHUaIOB, HOBbIX HCTOYHHUKOB HEPTUH, B
00€CTeYeHNN PalMOHAILHOTO MPUPOOIOIb30BaHUs, B (POPMHUPOBAHUI
MHUPOBO33pEHUS U OOIIEH KyJbTypbl YEIOBEKA, a TaKXXE SKOJOTHYECKU
000CHOBAaHHOI'0 OTHOILIEHUS K CBOEMY 3/10POBbBIO U IPUPOJHOM CPENE;

e OCBOCHHE CHCTEMBbl 3HaHWM, JeEXalMX B OCHOBE XHWMHYECKOM
COCTAaBJISOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (hyHIaMEHTAITbHbIX
MOHATHI, 3aKOHOB M TEOPHM XMMHH, COBPEMEHHBIX IPEICTABICHUA O
CTPOCHMM BEIIECTBA HA Pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HaAMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUS XUMUYECKUX PEAKUUH, O
XUMHYECKOM PaBHOBECHUH, pACTBOPAX U JUCIIEPCHBIX CHCTEMAaX, 00 00X
HAyYHBIX IPUHIUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

e (QopmupoBaHue y 00yJalmMxCcs  OCO3HAHHOTO  MOHUMAaHUA
BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUU MJI1 OOBACHEHUS
KJIIFOYEBBIX HJIeW W MPOOJIEeM COBPEMEHHOW XUMHHU, HJisi OOBSICHEHUS U



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIMX E€CTECTBEHHO-HAYYHYIO HPUPO/LY;
TPaMOTHOTO PEHICHUS MPOoOJIeM, CBSI3aHHBIX C XUMHUEH, TTPOTHO3UPOBAHHS,
aHaIM3a Y OLIEHKH C TO3UIIMHA DKOJIOTUYECKOM 0€30MaCHOCTH 10 CJIEIC TBHIA
OBITOBOM M TPOM3BOJCTBEHHON JCATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XUMUYIECKUM IIPOU3BOICTBOM, UCIIOJIL30BAHUEM U ITepepPabOTKOM BEIICCTR;
yriyOJICHUE TIPEICTaBICHUM O HAyIHBIX METO1aX MO3HAHUS, HEOOXO0IUMBIX
IS TIpUOOpETeHHs] YMEHUH OpPHEHTUPOBAaThCS B MHPE BEIIECTB H
OOBSCHCHUS XHMHYCCKHX SIBJICHHHM, HMMCIOIIMX MECTO B TIPUPOJIC, B
MPAKTAYECKOM JICSITETLHOCTH U TIOBCETHEBHOM )KU3HU.

B mnane peamuzanuu nepBOOYEpPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIMX
GYHKIMA 1EJTOCTHOW CUCTEMBI CPEIHEro odiero oOpa3oBaHus MpU U3YUCHHUH
npenmera  «XUMUsS» Ha  YINIyOJEHHOM  ypOBHE OCOOYH0 aKTyalbHOCTb
npHOOpETaOT TAKKE LIENU U 33/1a49H, KaK:

BOCHHUTAaHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJICHUN MPUPOIBI,
yBOKEHHS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKIAJAHBIX HCCICAOBAHUNA B XUMUU, (HOPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHMBALMM K OOYYEHHI0O M TO3HAHUIO, CHOCOOHOCTEH K
CaMOKOHTPOJIIO M CAMOBOCIIUTAaHUKD Ha  OCHOBE  YCBOECHUSA
0011IeUeI0BEYECKUX IIEHHOCTEH;

pa3BUTHE MM03HABATEIbHBIX UHTEPECOB, MHTENIEKTYAIbHBIX U TBOPYECKHX
crocoOHocTell oOyvaroumxcs, (pOpMUPOBAHUE y HHUX CO3HATEIBLHOIO
OTHOLUEHHUSI K CamMOOOpa30BaHMIO M HENPEPHIBHOMY OOPa30BaHMIO Kak
YCJIOBHIO YCTIEIHOW NMPO(ecCcuoHaTbHON U 00IIECTBEHHOM 1EATENbHOCTH,
OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBbI0 M TMOTPEOHOCTH B
310pOBOM 00Pa3e )KU3HH;

dbopMupoOBaHME YMEHUH M HABBIKOB Pa3yMHOI'O MPHUPOAONOIb30BaHM,
pa3BUTHE KOJIOTUUECKOM KYJIbTYpbl, IPUOOPETEHNE OTIBITA OOIIECTBEHHO-
II0JIE3HOM DKOJIOTUYECKOU e TEIbHOCTH.

O6mu1ee ynciio 4acoB, NPETYCMOTPEHHBIX JJI1 U3YUEHUSI XUMUU Ha YTIyOJIeHHOM
ypOBHEe cpeaHero o0iero oopaszoBanusi, coctaBisiet 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Henenmo), B 11 kimacce — 102 vaca (3 yaca B HeeIO).
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COAEPXAHUE ObYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTrudyeckue 0CHOBbI OPraHU4eCcKOM XUMHUMU.

[Ipenmer u 3HaYEHNE OPTraHUIECKON XUMUH, TIPEICTABICHUE O MHOTOO0pazun
OPraHNYECKUX COCTUHECHU M.

DNEeKTpOHHOE CTPOEHHE aroMa YIJepoJa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMSA. BaneHTHbIE BO3MOYKHOCTM aroma yriepoaa. XMMHYECKas CBSA3b B
OpraHUYeCKHUX COCTUHEHUAX. T UIbl TMOPUIN3AIUN aTOMHBIX OpOUTanei yrieposa.
Mexanuambl  00pa3oBaHUs KOBAIEHTHOW CBsi3M (OOMEHHBIM H  JIOHOPHO-
aKnenTopHeii). Tumbel TEpeKpbIBaHUA aTOMHBIX OpOUWTalel, G- U T-CBS3U.
OpunapHasi, 1BOWHas U TpoitHas cBi3b. CrocoObl pa3pbiBa CBA3€H B MOJIEKyJax
oprannyeckux BemecTB. lloHsTHE 0 CBOOOIHOM pagukane, Hykieopuie u
ANEKTp o dute.

Teopust cTpoeHuss opraHudyeckux coeauHennii A.M. byrmiepoBa wu
COBPEMEHHBIE IPEACTABIICHUS O CTPYKTYPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHUSA
OpraHMYecKHX CcoeluHeHH. MoneKymsipHble U CTPYKTYpHbIE (OPMYJIBL
CtpykTypHble (OpMYJbl pPa3IMYHBIX BUAOB: pa3BEPHyTass, COKpaILEHHAS,
ckenmetHast. M3omepus. Buubl n3zomepum: CTPYKTypHas, HPOCTPAHCTBEHHAS.
DneKTpOHHbIE IPPEKTHI B MOJIEKYJIAX OPTAaHUYECKUX COETUHEHUHN (MHAYKTUBHBII 1
ME€30MEPHBIN AIPPEKTHI).

[IpencraBnenne o kiaccudukanuu opraHudeckux BeuiecTB. llonsTHe o
dbyHKUMOHaNbHOU rpynne. ['omonorus. ['omonornueckue psiabl. Cuctemarnyeckast
HOMeHKIartypa opranndeckux coenuHeHnit (IUPAC) u TpuBuanbHBIC Ha3BaHUS
OTJEJIbHBIX [TPEACTABUTEIIECH.

OcobeHHOCTH U KIacCU(PUKAIUS OPTraHUYECKUX peakiui. OKUCIUTENBHO -
BOCCTaHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

DKCHEPUMEHTAIIbHBIE METOJbl W3Y4YEHHs BELIECTB M HUX IPEBPALLECHUI:
O3HAaKOMJIEHHE C 00pa3lilaMy OpraHNYECKUX BEIIECTB U MaTepralaMy Ha UX OCHOBE,
OTIBITHI 1O MPEBPALICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBJICHUE,
0OyrJIMBaHWE M TOPEHHUE), KOHCTPYHUPOBAHHE MOJENIEH MOJEKYJ OpPraHUYEeCKUX
BEILECTB.

Yraesoaopoasl.

Ankanbl. ["'omonoruueckuii psija ankaHoB, oOmast Gpopmyia, HOMEHKIATypa U
u30Mepusi. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ alKaHOB, SPS-
rudpuan3aImsi aTOMHBIX opOuTaneill yriaepojaa, o-cBsi3b. Ousznueckue cBOICTBA
AJIKAHOB.
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XWUMHAYECKUE CBOWCTBA QJIKAHOB: PEAKIMUA 3aMEIICHUS, W30MEPU3ALUH,
JNErUIpUpOBAHNS, IUKIIM3AlUN, TUPOJIM3a, KpeKUHra, ropenus. [IpencraBnenue o
MEXaHU3ME PEaKLINN PAAUKAIBHOTO 3aMEILECHHUS.

Haxoxnenue B npupoe. CriocoObl MoJTydeHHs U IPUMEHEHHUE alTKaHOB.

Hukmoankanel. O6mmas Gopmyra, HOMEHKIaTypa u n3oMepusi. OcoOeHHOCTH
CTPOEHUS U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIOTPOTIaH, HIUKIOOYTaH) U OOBIYHBIX
(IMKJIOTICHTaH, ITUKJIOTEKCaH ) IIUKJIOATKaHOB. CTIoCcOObI MOTy4IeHHS K TPUMEHEHHE
UKJIOAJIKAHOB.

Ankenbl. ['oMoJOTHYECKUH psii AIKEHOB, 001as ¢opmysa, HOMEHKIATypa.
DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJI AIKEHOB, SP2-ruOpuau3ayst
aTOMHBIX OpOuTanel yriepojna, o- U m-cBsi3U. CTPYKTypHas U reOMeTpHYecKas
(umc-Tpanc-) nzomepusi. Guznyeckue CBOMCTBA ATKEHOB. XUMUYECKHE CBOMCTBA:
pEaKkIMU IPUCOEAUHEHUS, 3AMEIIEHUS B O-TI0JIOKEHUE IIPU JIBOMHOMW CBS3H,
noavuMepusanmu 1 okuciienus. [Ipasmino MapkoBHukoBa. KauecTBeHHbIE peakunn
Ha JIBOMHYO CBsI3b. CIOCOOBI OJTy4EeHNS U IPUMEHEHUE AJIKEHOB.

Ankaguensl. Knaccudukanus ankagueHoB (CONpsKEHHBIC, H30IUPOBAHHBIE,
KymynupogatHuie). OCOOSHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKIX CBOUCTB
COIPSKEHHBIX TUEHOB, 1,2-u 1,4-npucoenunenue. [lomumepusarus conpsikEHHbIX
nueHoB. CiocoObl MOTy4YeHNs U IPUMEHEHNE AJIKaUEHOB.

Ankusbl. 'oMoNorHUecKuii psii aNKUHOB, 0011ast popMyia, HOMEHKIIATypa U
U30MepUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriaepoja. @U3nYecKre CBOMCTBA aJIKUHOB.
XUMHUYECKHE CBOWCTBA: pEAKLIUU IPUCOEAUHEHUS, IUMEPHU3ALIMU U TPUMEPHU3ALINH,
OKucJIeHUs1. KUCI0THBIE CBOMCTBA AIKKHOB, UMEIOIIMX KOHIIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHbIE peaklMi Ha TPOUHYIO CBs3b. CIOCOOBI MOJIy4YEeHUS U TPUMEHEHHE
AJIKMHOB.

ApomaThuecKkue yriaeBoaopo bl (apeHbl). ['OMONOrMYecKuil psii apeHoB,
ob1mas hopMysia, HOMEHKJIATypa U U30MepUsl. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OeH30sla. DPU3NYECKHE CBOWCTBA ApEHOB. XUMHUYECKHE
CBOICTBa 0€H30JI1a M €r0 TOMOJIOTOB: PEAKIIMU 3aMELICHUS B OEH30JbHOM KOJIbIIE U
YIJIEBOJOPOJIHOM PAJHKAIE, PEAKIMH NPUCOCIWHEHHS, OKUCJIEHHE T'OMOJIOIOB
oenzona. IlpencrtaBieHne 00 OpPUEHTHPYIOUIEM JIEUCTBUM 3aMECTHUTENEH B
OCH30JIbHOM KOJIbIIE Ha MNpPHUMEpPE AJIKWIbHBIX PAJAUKAIOB, KapOOKCHUIIBLHOM,
TUAPOKCUIILHOW, aMUHO- M HUTPOTPYNIbI, aTOMOB TajloreHoB. OcoOEeHHOCTH
XUMHUYECKUX CBOUCTB cTUpoJia. [lommmepuzanus ctuposa. CrocoObl MogydeHus U
IIPUMEHEHNE apOMAaTUYECKUX YTIEBOJOPOI0B.

[Ipuponnsiii ra3. llonmytasle HedTsaHbIE Ta3bl. HeTh 1 €€ mpoucxoxkaeHue.
KameHHbI yrosib U1 pOAYKTHI ero nepepadoTku. CnocoOsl nepepadoTKu HeDTH:
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MEPEeroHKa, KPEKUHT (TePMUYECKUN, KATATUTHYCCKUN), PUPOPMHHT, TTHUPOJIH3.
[IpoaykTsl mepepadoTku HEPTH, X MPUMEHEHHE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTnueckast CBSI3b MEXY Pa3TUIHBIMHE KJIACCAMHU YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJOTEHIIPOW3BOIHBIX YTJIEBOIOPOI0B. Peakiuu
3aMEIEHUs] TajoreHa Ha THIPOKCOTPYIIY, HHUTPOTPYIIY, IHAHOTPYIIIY,
amMuHOTpymIy. JleiicTBME Ha TaJOTEHIPOW3BOIHBIE BOJHOTO M CIHPTOBOTO
pacTBopa mEnoun. BizanmonelcTBre TUraloreHaIKaHOB C MarHueéM U IIMHKOM.
[lonaTtue 0 METAJUIOOPTAHUYECKUX COCIMHEHUSX. Hcnonb3oBanue
rajloreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE M TIPU CHHTE3C
OpTraHNYECKHX BEIIECTB.

OKCIIEPUMEHTATIbHBIE METOJbl M3YYEHHs BEIIECTB M UX MPEBPALLCHUIL:
u3ydeHue (pu3nuecKux CBOMCTB yrieBOJ0POI0B (PaCTBOPUMOCTH ), KaU€CTBEHHBIX
peakimii yrieBoJOpOJIOB Pa3IMUHBIX KiaccoB (oOecuBedynBaHHE OPOMHOM WM
MOJHOM BOJbI, pacTBOpa MEpMaHraHara Kajaus, B3aUMOJICHCTBHE allETHIIEHA C
aMMHMaYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHHE
yriepoJay BOJOPOJa B OPraHNY €CKUX BEIECTBAX, TOJYyYEHUE ITUIICHA U U3YYEHHE
€ro CBOMCTB, O3HAKOMJIEHHE ¢ KoJutekuuamu «Hedtb» u «Yromby, ¢ oOpaszuamu
IUIACTMACC, KAy4yKOB W PE3UHBI, MOJECIMPOBAHUE MOJIEKYJl YIJIEBOJOPOAOB U
raJIOTeHIPOU3BOJHBIX YIJIEBOJOPOIOB.

KucJsiopoaconep:kamue opranuyeckue coeIMHeHH.

[IpenenbHble ogHOATOMHBIE crUpThl. CTpoeHue Mousekyln (Ha mpuMmepe
MEeTaHOoJa W 9TaHosa). ['omonormueckuil psan, obuias Qopmyna, uzomepus,
HOMEHKJIaTypa M  Kkiaccupukauusa. Dusznueckue CBONCTBA MpeleiabHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3U MEXIY MOJIEKYJIaMU CIIUPTOB.
XUMUYECKHE CBOWCTBA: pEAKUMU 3aMEILIEHMs, JeruAparalud, OKHUCIICHHUS,
B3aUMOJICMCTBUE C  OPraHMYECKUMU U  HEOPTraHMYECKUMH  KHCJIOTaMMU.
KauecTBeHHas peakiysi Ha 0JHOATOMHbIE CIUPTHI. [{eficTBrE 3TaHOIa U METaHOJIa
Ha opraHu3M uenoBeka. CrnocoObl MOJydyeHUSI M NPHUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTbie adupel, HOMeHKIaTypa U uzoMepus. OcobeHHoCTH HPU3UIECKUX U
XUMHYECKUX CBOUCTB.

MHoOroaToMHble CIUPTHI — ASTWIEHIJUKOJb M IHLEpUH. PU3uUecKkue U
XMMHUYECKUE CBOMCTBA: PEaKIMK 3aMEILEHUs, B3aUMOAEHCTBUE C OpTaHUYECKUMH U
HEOPTraHW4YECKUMHU KHCJIOTaMU, Kau€CTBEHHAsl PEAKIIUsl HA MHOTOaTOMHbBIE CTIUPTBL
[IpencraBneHue o MeXxaHU3Me PeaKIMil HyKJIeopHUIbHOTO 3aMelieHus. [leficTBre Ha
opranu3Mm uenoBeka. CrocoObl MOTy4eHUs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BJMSHUE THUIPOKCOIPYIIbI U
O0eH30JbHOTO sinpa. Pusnueckue cBoicTBa (eHoma. OCoOOEHHOCTH XUMHUECKUX
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cBoicTB (eHoma. KadecTBeHHble peaknuu Ha ¢eHol. TOKCHIHOCTh (PeHoIa.
Cnoco0Opl mony4yeHus U npuMeHenne penona. GenondopmanbaeruiHas CMoa.

KapOoHunbHbIE COeTUHEHMS — aTbACTUIbI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWILHOU TPYIIBI. ['OMOJOTHYECKHE PSAIbI albAETUI0B U KETOHOB, 0O0IIIas
dbopmyna, mzomepus U HOMEHKiIaTypa. Du3Mueckue CBOMCTBA albJETHIIOB U
KETOHOB. XUMUYECKHE CBOMCTBA AJIbIETHIOB M KETOHOB: PEAKIIMHA TPUCOETUHEHS.
OxucneHrue aibJeru0oB, KauyeCTBEHHbIE peakuuu Ha anmbaeruipl. CrocoObl
MOJTY4YEHUS! U IPUMEHEHUE albJETUI0B U KETOHOB.

OHOOCHOBHBIC ITPEACIbHBIC KAPOOHOBBIC KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. MI3oMepus u HoMeHkIatypa. duznueckue cBoiicTBa
OJIHOOCHOBHBIX MpEEIbHBIX KapOOHOBBIX KHUCIOT. BoIOpoaHbBIE CBSI3U MEXKAY
MOJIEKYJIaMU KapOOHOBBIX KUCIIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIC CBOMCTRA,
peakuusi ATepu(UKALNM, PEAKUUW C YYaCTHEM YIJIEBOJAOPOJHOIO paauKaia.
Oco0eHHOCTH CBOWCTB MypaBbUHOW KUCJOTHL. [loHATHE O MNPOU3BOIHBIX
KapOOHOBBIX KUCJIOT — CJOXHBIX 3pupax. MHoroobpasue kapOOHOBBIX KUCJIOT.
OC00OEHHOCTH CBOWMCTB HEMpPENENbHBIX M apOMaTUYECKUX KapOOHOBBIX KUCJIOT,
JTUKapOOHOBBIX KHCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBurenm BpICIIMX
KapOOHOBBIX KHUCJOT: CTEApUHOBAsA, MaIbMUTHUHOBAs, OJIEMHOBAs, JUHONE8A,
JIUHONEeH08as KUCIOThl. CIOCOOBI MOTydeHHs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnsle 3¢upsl. 'oMonornyeckuil psan, odmwas ¢Gopmymna, U30MEpUS U
HOMEHKJaTypa. PU3NYECKUEe W XUMHUYECKUE CBOMCTBA: THJPOJIA3 B KHUCJION U
HIEJIOYHOM cpeae.

Kupsbl. Ctpoenue, puznyecKkre 1 XMMUYECKHE CBOMCTBA JKUPOB: THIIPOJIM3 B
KHCJION U eno4YHou cpene. OCOOEHHOCTH CBOMCTB ) KUPOB, COAEPKALMX OCTATKH
HENpeeIbHbIX KUPHBIX KUCIOT. JKUpBbI B IpUPO/IE.

MBpb114 Kak COJIM BBICTIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JACHCTBHE.

O6uras xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogoB (MOHO -, AU-
U noJmcaxapuasl). MoHocaxapuapl: TJIIOKO3a, (pyKTO3a, raiakrosa, pudo3a,
ne30kcruprOo03a. Gu3znyeckre CBOMCTBA U HAXOXKJIEHUE B Ipupoje. POTOCUHTES.
XWUMHYECKUE CBOMCTBA NIFOKO3bI: PEAKIMU C YYACTUEM CIIUPTOBBIX U AJIbJAETUTHON
IpYII, COUPTOBOE U MOJIOYHOKHCIOE OpoxeHue. [IpumeHeHHe TIIIOKO3bI, €€
3HAUYEHUE B KU3ZHEACATEIBHOCTH OpraHn3Ma. J{ucaxapuasl: caxaposa, MaabTo3a U
JakTo3a. BoccTaHaBimBaronye U1 HEBOCCTAHABIIMBAOLIME AUcaxapyuabl. [ uapoms
nucaxapuaoB. Haxoxaenue B npupoje u npuMeHenue. [lonmcaxapuapl: Kpaxmail,
IJIMKOTEH W 1eunono3a. CTpoeHMe MAaKpOMOJEKYJ KpaxMalia, IJIMKOTeHa H
LHEIUTI003bl.  PHU3WYECKHE CBOWCTBA Kpaxmalla M LEUIIOJI03bl. XHUMHUYECKHE
CBOMCTBA KpaxMmayia: THAPOJIU3, KAYECTBEHHAs PEAKLMs C HOJOM. XUMUYECKUE
CBOMCTBA IIEJUTIONIO3bI: THUAPOJIU3, MOJydyeHrue 3pUpoB 1ewmono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIN HIENK).
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DKCHEpUMEHTAIIbHBIE METOJIbl WM3YyYEHHsI BEIECTB W HX IPEBpAILCHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMO/ICUCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIUpPTAa B &lbJECTH]l HA PACKAIEHHOW MEAHOU MPOBOJIOKE,
OKHCJIEHUE ATWJIOBOTO CHUpPTa AUXPOMATOM Kajusi (BO3MOKHO HMCIOJIb30BaHKE
BUJIEOMATepUaOB), KaueCTBEHHbIE PEaKIUU Ha AIbJIETUABI (C THUIPOKCHIOM
nuammvuHcepedpa(l) u ruapokcumom menu( 1)), peaxius raumepuHa ¢ THAP OKCHIOM
menu(ll), xumMmuueckrue CBOMCTBA PaCTBOpPA YKCYCHOW KUCJIOThI, B3aMMO/ICHCTBUE
pacTBOparmoko3sl ¢ ruapokcuaom meau(ll), B3anmoaeiicTBre kKpaxmania ¢ HOA0M,
pelIeHue JKCIePUMEHTATBHBIX 3amad 1o TemaM «Crouptel u  (DeHOTBI»,
«Kap6oHoBbIe KUCITOTHI. CIOXKHBIE 3QUPHI».

A3oTcCoIep:Kanme OpranniecKue coeIuHeHus .

AMUHBI — OpTaHWYECKHE MPOU3BOIHbIC aMmMuaka. Knaccudukanys aMuHOB:
amupaTHUeCKUe W apOMaTHUYECKHEe; TEpBUYHBIC, BTOPUYHBIC U TPETHUYHBIC.
Ctpoenue mousekyn, oOmas ¢opmyna, U3oMepus, HOMEHKIAaTypa U (pU3NdecKue
cBOMcTBA. XUMHUYECKOE CBOMCTBA AM(PaTUUECKUX aMUHOB: OCHOBHBIE CBOICTBA,
AIKWINPOBAHKE, B3aMMOJECHUCTBUE NMEPBUYHBIX aMHUHOB C Aa30THUCTOM KHUCIJIOTOM.
Conm ankuaaMMOHHUS.

AHWIVH — IPEACTaBUTENh aMUHOB apOMaTu4decKoro psaaa. CTpoeHue aHUIMHa.
B3auMHOe BiMsSHME Tpynm aroMoB B MoJiekyle aHwinHa. OcoOeHHOCTH
XUMUYECKUX CBOWMCTB aHWIMHA. KauecTBeHHBbIE peakuuu Ha aHWIMH. CriocoObl
MOJy4YeHUsT U NpuMeHeHue amudaTudyeckux aMuHOB. [lodydyeHue aHuIMHA W3
HUTPOOEH30.1a.

Amunokucnotsel. Homenkinarypa u nzomepusi. OTAeNnbHbIE PEICTABUTENN Ol
AMUHOKHUCJIOT: TJIMIMH, ajaHuH. Du3zndeckrue CBOWCTBA aMUHOKHCJIOT.
XUMHUYECKHE CBOMCTBA aMUHOKHUCJIOT KaK aM(OTEpHBIX  OpraHUYeCKHX
COCMHEHUMN, peakiMs TMOJUKOHJCHCAIlMK, O0pa30oBaHWE MENTUIHOW CBA3MW.
buosiornyeckoe 3HadyeHne aMUHOKUCIIOT. CUHTE3 U THAPOJIUA3 TIENTHIOB.

benku kak npupoaHsie noaumepsl. [lepBuuHas, BTOpUYHas U TpETUUYHAS
CTpYKTypa O€nKoB. XUMHUYECKHE CBOMCTBA OEIKOB: THUIPOJU3, AEHATypalus,
KaueCTBEHHBIC PEAKIIMY Ha OEJIKU.

DKCNEPpUMEHTAIbHBIE METOJbl W3Y4Y€HHs BEIIECTB M HUX IMPEBpAICHUI:
pacTBopeHue OEKOB B BOJIE, JeHATypalusi OCJIIKOB MPHU HArpeBaHUU, IBETHHIC
peakiuu Ha O€JKH, peIlIeHue OHKCIEPUMEHTAILHBIX 3a7ad 10 TeMaM
«A30TcoaepKaIme OpraHudecKue CoeTMHEHU» U «Pacrio3HaBaHUE OpT aHUY €CKUX
COCITUHECHUI.

BbicoxkoMoJIeKyISIPHBIE COCIMHEHHS .

OcCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COCTUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AINN, CPETHSS MOJICKY IS pHAs
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macca. OCHOBHbIE METOJBl CHUHTE3a BBICOKOMOJEKYISIPHBIX COCIMHECHUA —
MOJIMMEPHU3AIHSI ¥ TIOJTUKOHICHCAITHS.

[lomumepubie marepuanbl. [ImacTMacchl  (MOJUATHUIICH, TOJMIIPOIUIICH,
MOJIMBUHWIIXJIOPU, TOJUCTUPOJI, TOJUMETHIMETaKpWIaT, MOJUKapOOHATHI,
noJid THIIEHTepedTanar). Y TUiu3alus u nepepadoTKa IIacTHKA.

DnmacToMepbl:  HaTypalbHBIA  Kay4dyK, CUHTETUYECKUE  KayIyKH
(OyTamueHOBBIH, XJIOPOTIPEHOBBIN, U30TIPEHOBBIN ) U CUITMKOHBI. Pe3nHa.

BosiokHa: HaTypaigbHbI€ (XJIOTOK, MIEPCTh, MIENK), HCKYCCTBEHHbIEC (BUCKO3A,
alleTaTHOE BOJIOKHO ), CHHTETUYECKHE (KallpOH U JIABCAH).

[Tonmumepsl CIIEUUATBLHOTO Ha3HAYECHUS (TedioH, KeBJIap,
AIIEKTPOMPOBOASAIIIE OJUMEPDI, OHOpa3araeMble MOJIUMEpPHI ).

OKCHEpUMEHTATIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HUX IMPEBPALLCHUI:
O3HaKOMJICHHE C 00pa3aMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMACC,
Kay4yKOB, PEIICHHE OHKCIEPUMEHTAILHBIX 3a1ady 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxnenue MoJiekynsspHON (GOpMyJibl OPraHUYECKOTO COEIUHEHHUS MO0
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOISIIUX B €0 COCTAB, HAXO0KICHUE MOJICKYJISIPHOM
dhopMyIIBI OPraHY €CKOT'0 COCMHEHUS 0 Macce (00bEMY) MPOTYKTOB CTOPAHW, TTO
KOJIMUECTBY BellleCTBa (Macce, 00bEMY) MPOAYKTOB PEAKLMU W/WIA HCXOJHBIX
BEIIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (POpMYJbI OpPTaHMYECKOrO BEIIeCTBa Ha
OCHOBE €r0 XMMUYECKHUX CBOMCTB WM CHOCOOOB MOJYUYEHHUSI, OTIPEEICHUE JOJH
BBIX0/1a MTPOJIYKTA PEAKIIUN OT TEOPETUUECKU BO3MOYKHOTO.

MexnpeMeTHbIE CBSI3U.

Peanu3zaiiuist MeXIpeaAMETHBIX CBA3EH NPU U3YYEHUU OPTaHUYECKON XUMUU B
10 kiacce OCYHIIECTBIISIETCS 4Y€pe3 HUCIOJb30BaHUE Kak OOIIMX €CTECTBEHHO -
HAyYHBIX TIOHSATHUW, TaK W TIOHSTHH, NPUHITBIX B OTHAEIBHBIX IMpeaMeTax
€CTECTBEHHO-HAYyYHOTO LIMKJIA.

OO6ume ecTeCTBEHHO-HAYUHbIE TTOHSTHUS: SBJICHUE, HAyYHbIN (DaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaU3, CHUHTE3, Kiaccudukauus, HaOIOJEHUE, H3MEpPEHHUE,
HKCTIEPUMEHT, MOJIEJIb, MOJIETUPOBAHUE.

@du3uka: Marepusi, aroM, DJIJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUUECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHE
BEIIIECTBA, (PU3MUECKUE BEIMYWHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCTb, DHEPIus,
Mmacca.

buosiorus: knerka, opraHu3M, OJKOcHcCTeMa, Ouocdepa, MeTadbOoJU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA U reTepoTpOdHBIN TUI MNHUTAaHUS, OpONKEHUE,
dboTocuHTE3, IbIXaHWE, OENKH, YIrJEBOJbI, XUPbI, HYKICUHOBBIC KHCJOTHI,
(bepMeHTHI.
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['eorpadmusi: mosie3HbIe HCKOTIAEMbIE, TOTUIUBO.
TexHonmorus: MNUILEBbIE MPOJAYKThI, OCHOBBI PAalMOHATIBHOI'O IHTAHUSA,
MOJOIIME CPEACTBA, MATEPUANIBI U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBHLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHUHU.

AtoMm. CocTaB aTOMHBIX siAep. XUMUUECKHI 35ieMeHT. M3oromnbl. CTpoeHue
AJIEKTPOHHBIX 000JI0OYEK aTOMOB, KBAaHTOBBIE UHCJIA. JDHEPTreTUYECKUE YPOBHU U
noypoBHU. AToMHBIE opOuTtamm. Kinaccudukaiys XuMrU4IecKuxX 3JeMeHTOB (S-, P-,
d-, f-smementni). PacmpeneneHue 3IEKTPOHOB IO aTOMHBIM — OPOHUTAIISIM.
DIIeKTpOHHbBIE KOH(PUTYpAIIMKA aTOMOB 3JIEMEHTOB TIEPBOT0O—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSIHUH, SJICKTPOHHBIE KOH(GUTYpPAIIUA HOHOB.
DJIEKTPOOTPULIATETLHOCTb.

ITepnoguueckuii 3aKoH U Ileproanyueckas cucTeMa XUMUUYECKUX BJIEMEHTOB
J.. MenneneeBa. CBsizb NMEPUOMYECKOro 3akoHa U lleprognyueckoil cucTembl
XUMHUYECKHX DJEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHX YJICMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CJIOKHBIX BEILIECTB MO TPYINaM U Iepruo1am. 3Ha4€HUE MEPUOTUIECKOTO
3akoHa /[.l1. MeHneneeBa.

Xumuueckas CBsA3b. BHUABI XMMHYECKOW CBS3M: KOBaJEHTHas, HMOHHAs,
MeTaJuindeckas. MexaHu3Mbl 00pa3oBaHMsI KOBAJICHTHOM CBSI3U: OOMEHHBIA U
JIOHOPHO-aKIIENITOPHBIN. DHEPrus U JyIMHA CBA3U. [[0sIpHOCTD, HAPABIECHHOC Th U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KparHele cBsi3u. BomopoaHas CBs3b.
MexMONEeKyISIpHbIE B3AUMOICUCTBUA.

BajneHTHOCT, W BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM (HA TPUMEPE COCTMHEHUI
AJIIEMEHTOB BTOPOTO MEPHOA).

[IpeacraBneHre 0 KOMIUIEKCHBIX cOeTMHEHUSAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeNb, JHWraHAbl. 3HAYCHHE KOMIUICKCHBIX COEIMHECHUIL
[loHATHE O KOOPIMHATMOHHON XUMUHU.

BemectBa  MONEKYJIIpHOTO Y HEMOJIEKYJSIDHOTO  CTPOCHHUsA. [HIIbI
KPUCTAUIMYECKHUX PEMIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[lonaTtue o nucrniepcHbiXx cucteMax. Mctuanbie pactBopsl. lIpeacraBnenne o
KOJUTIOUAHBIX pacTtBopax. CrmocoObl BBIP@KEHHS KOHIEHTPAIIUA PacTBOPOB:
MaccoBas JOJS BEIMIECTBA B paCTBOPE, MOJISIPHAsA KOHIIEHTpalus. Haceiennsie n
HEHACBIIICHHBIE PACTBOPBL, PACTBOPUMOCTh. KprcTammoruapars.
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Knaccuduxkarms 1 HoMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATbHbIC
HA3BaHUs OT/AENIbHBIX MMPECTABUTENIEH HEOPTraHUYECKUX BEILIECTB.

Knaccudukarmms XuMrUdecKnx peakiuii B HEOPTaHUIECKOW M OPraHUIECKON
XUMUHU. 3aKOH COXPaHEHHs] MacChl BEILIECTB; 3aKOH COXPAHEHUS U IMPEBpAILCHUS
DHEPTUU MPU XUMHUUECKUX peakiusax. TermnoBbie 3pPeKThl XUMUIECKUX PEaKIni.
TepMoOXuMHUYECKUE YPABHEHHUS.

CKOpOCTh XUMHUYECKOU pEaKInU, €€ 3aBUCUMOCTD OT Pa3IMIHBIX (DaKTOPOB.
['omoreHHbI€ U reTeporeHHbIe peakiuu. Karanus u kataim3aTopsl.

OO6patumMbie 1 HEOOpaTUMBbIC peaKIMi. XUMHUIecKoe paBHOBecHe. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsl. DakTOphl, BIUAIONIME HA IMOJOKEHHUE XUMHYECKOIO
paBHOBECHS: TEMIIEPATYypa, AaBJICHUE W KOHIIEHTPALUU BEIIECTB, YYaCTBYIOIIUX B
peaxkumu. [Ipunnun Jle [Hlarense.

DunekTponuTrueckas auccouuanus. CuibHbIE M CJIa0ble AJIEKTPOJIUTHL
Crenenp nuccouuanuu. Cpena BOAHBIX PACTBOPOB: KUCJIOTHAs, HEUTpaIbHas,
nienouHasi. Bogopoansiii nokazarens (PH) pactBopa. I'maponus coseit. Peakiyu
MOHHOTO 0OMEHa.

OKUCIIUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKHUCJICHUS.
Oxkucinrenb M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAaHOBJICHUSL
BaxHelime OKHUCIUTEM W BOCCTAaHOBHUTEIM. METOM SJEKTPOHHOTO OaynaHca.
DJIEKTPOJIN3 pACTBOPOB U PACTUIABOB BEIIECTB.

DKCNEepUMEHTAIbHBIE METOJbl W3Y4Y€HHs BEUIECTB M HX IMPEBPAILCHUIL:
pa3J0KEHUE TEPOKCHUIA BOJOPOJA B MPUCYTCTBUU KaTaIA3aTOPa, MOJEIM
KPUCTAUIMYECKUX PEHIETOK, POBECHUE PEAKIIMI HOHHOTO 0OMEHa, OTIpe/iesieHUe
Cpellbl PacTBOPOB C NOMOIIBI WHIUKATOPOB, WU3YUYEHUE BIMSHUS Pa3IUYHBIX
(GbakTOpoB Ha CKOPOCTh XMMHUYECKOW pEaKIMu M TOJIOKEHUE XUMHUYECKOro
paBHOBECHS.

Heopranunueckasi xumusi.

[Tonoxkenue HeMeTauioB B [leprnoinueckoil CUCTEME XUMUYECKUX AJIEMEHTOB
JI.. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. PU3UUYECKHE CBOICTBA
HEMETAIIOB. AJUTOTPOTIUS HEMETAJUIOB (Ha TIpUMepe KUCJI0Opo1a, cephl, hochopau
yriepoa).

Bonopon. Ilonydenue, ¢puznueckrue U XUMUYECKHE CBOMCTBA: PEAKIMH C
MEeTaJUlaMH U HEMETa/NIaMH, BOCCTAHOBUTEIbHBIEC CBOKMCTBA. [ mapuabl. TornnmnBHbIe
AJIEMEHTBHI.

["anorensl. HaxoxaeHnue B mpupoje, ciocoObl MOTyYeHUs], (PU3NUECKUe U
XUMHUYECKHE CBOMCTBA. ['aloreHoBoOpoAbl. BaxkHelmme Kuciop oacoaepxalime
COeIMHEHNs TaoreHoB. JlabopaTopHbIe U MPOMBIIUIEHHBIE CITOCOOBI TTOTYYEHUS
rajoreHoB. [ [ppuMeHeHune rajJoreHoB U UX COCIMHEHUN.
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Kucnopon, o30n. JlaboparopHble U MPOMBINIICHHBIE CIIOCOOBI TTOTYICHUS
kucinopoaa. Gu3ndeckne U XUMUIECKUE CBOMCTBA M MPUMEHEHUE KUCIIOPOaa U
030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxnaenwe B mpupojae, CnocoObl MOodydeHus, (u3udecKkue u
xumudeckue cpoictBa. CepoBomopon, cyiabdunabl. Oxcua cepoi(1V), okcun
cepri(VI). Cepuuctas u cepHast KUCJIOTHI U BX coJ. OCOOEHHOCTH CBOMCTB CEPHOM
KUACJIOTHIL. [I[puMeHeHne cepbl U €€ COeIMHEHUI.

AzoT. HaxoxmeHne B mpupoje, CIOCOOBI MOJydeHHs, (U3UIECKHE U
XUMHUYECKHE CBOMCTBA. AMMHaK, HUTpUIbl. OKCHIBI a30Ta. A30THCTas U a30THas
KHCJIOTHI ¥ X coJin. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [[puMeHenune a3ota
Y €r0 COCAMHEHNUN. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxmenue B mpupoje, COCcoObl MOJydeHus, (pu3ndeckue u
xuMudeckue cpoiictBa. Pocunst u dochun. Oxcuasl docdopa, PpochopHas
kuciota u e€ comu. IIpumenenne docdopa u ero coenunenuii. PochopHbie
yIn00peHus.

VYraepoa, HaxoxaeHHe B TOpHUpoJe. AJUJIOTPONHBIE  MOJIU(PHUKAIMH.
du3znueckue W XUMUYECKHE CBOMCTBAa IPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoM. Okcua yriepona(ll), oxcun yrnepona(lV), yronpHas kuciora u eé
coyii. AKTUBUPOBaHHBINA yrojib, aacopouusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IpuMeHeHre NpoCThIX BEMIECTB, 00PAa30BaHHBIX YIIEPOJOM, U €r0
COEMHEHUM.

Kpemnuii. Haxoxaenue B mpupoje, cocoObl MOMydYeHUs, (PU3UUECKUe U
xuMuueckne cBoictBa. Oxcun kpemHus(1V), kpemHueBas KUCIOTa, CUIMKATBHL
[Ipumenenne kpeMHus U ero coenuHeHni. CTeKII0, ero nojay4eHue, BUJIbI CTEKIIA.

[Tonoxenne merawioB B Ilepuoanueckoit cucTeMe XUMHYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMS AJIEKTPOHHBIX 000JI0OUeK aToMOB MeTawioB. OO1me
¢usnueckue cpoiicTBa MeTauioB. [IpuMeHeHMe MeTauloB B OBITY M TEXHUKE.
Cru1aBel METAILIOB.

DJIEKTPOXUMUYECKUN psAa  HanpsikeHud MetawioB. OOmme  crmocoObl

IIOJTyYEHHUS METaJUIOB: TUAPOMETAILTYPI s, MIAPOMETAILTYPT U,
anekTpoMeTautyprus. Ilonstue o koppo3un merawioB. CrocoObl 3alUTel OT
KOPPO3HUH.

O6mras xapakrepuctuka MetawioB |A-rpynmsl llepuoguueckoid cuctemsl
XUMHUUYECKUX 3JIeMeHTOB. Hartpuil u kanuii: nomaydeHue, pu3nuecKue u XUMHUUECKUe
CBOMCTBA, MPUMEHEHHNE POCTHIX BEIIECTB U UX COCAUHEHUI.

O6mras xapakrepuctika meraioB |IA-rpynmnsl [lepuoanueckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii M KanbUui: mojgydeHue, (puandeckue Hu
XMMHUYECKUE CBOMCTBA, MPUMEHEHHE TMPOCTHIX BEIIECTB M HMX COEJIUHEHUIL
XKécTKkoCcTb BOABI M CITIOCOOBI €€ yCTPAHEHUSI.
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AJIOMUHH: TTOJTydeHne, PU3NIEeCKUe 1 XUMUIECKHUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA U €ro coeauHeHuil. AmdoTepHbIE CBOWCTBA OKCHIA U
TUAPOKCHUA ATFOMUHUS, TUIPOKCOKOMILIEKC bl ATFOMUHHUSL.

OOmrass  xapakTepucThKa MeTaioB MoO0o4yHbIX mnoarpymm (b-rpyrmm)
[leproin4ecKOM CUCTEMBI XUMAYECKHUX DIIEMEHTOB.

dU3NYECKUe U XUMUYECKUE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUIbI U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarsl, UX
OKMCJIUTEIIbHBIE CBOMCTBA. [loTydeHre n mpuMEeHeHre Xxpoma.

OU3NYECKUE M XUMHUYECKHME CBOWCTBA MapraHila U €ro COCAWHECHHN.
Baxueitnme coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [Tepmanranar kamusi, ero OKUCJIUTEIbHBIE CBOMUCTBA.

dusnyeckre U XUMHUYECKHE CBOMCTBA JKeJjie3a U ero coequHeHu. O KCUIBbI,
ruapokcuasl u conu xxene3a(ll) u sxxeneza(lll). Ioyuenne u npruMeHeHHe xele3a u
€ro CILIaBOB.

OU3NYECKUE U XUMUYECKHE CBOWCTBA MeU U €€ coenuHennil. [lomyuenue u
MIPUMEHEHUE MEU U €€ COCTMHEHMIA.

[MuHk: noJsyyeHue, (pU3MYeckue M XUMUYECKHE CBOMCTBA. AM(pOTEpHbIE
CBOICTBA OKCHUJA M TUAPOKCH 1A [IMHKA, TUPOKCOKOMILIEKCHI ITMHKA. [[puMenenue
IIMHKA U €r0 COSINHECHUH.

DKCNEepUMEHTAIbHBIE METOJbl W3Y4Y€HHs BEUIECTB M HX IMPEBPAILCHUIL:
U3yyeHrue 00pa3loB HEMETAUIOB, rOpeHue cepbl, docdopa, xene3a, MarHus B
KHUCJIOPOJIe, M3Y4YEHUE KOJUIEKIMU «MeTauibl W CIUIaBbl», B3aUMOJCHCTBUEC
HIEJIOYHBIX U IIEI0YHO3EMEIbHBIX METAUIOB C BOJOU (BO3MOXHO UCTIOJIb30BAHUE
BUJICOMATEPUATIOB), B3aMMOJCHCTBHUE ITMHKA M Kejie3a C PacTBOpaMH KHUCJIOT U
IeJI0Y e, KaYeCTBEHHbIC PEAKIIMKY Ha HEOPTaHUYECKUE aHMOHBI, KATUOH BOJIOPO/A
U KaTMOHBbl METAUIOB, B3aUMOJICUCTBUE THAPOKCHUIOB ATIOMHHHMS U IMHKA C
pacTBOpaMu KUCJIOT U IIEJIIOYEH, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TeMaM
«l"anorenn», «Cepa u e€ coeauHeHus», «A30T U Hochop U UX COCIUHEHUS,
«Metatsl TIaBHBIX TOATPYIID, « MeTaJluTbl MOOOYHBIX MOATPYIIID.

XUMHUS U )KU3Hb.

Pouib xuMmuu B 00ecriedyeHrnr yCTOMUYUBOTO pa3BUTHS uesioBeuecTBa. [lonstuie
O Hay4HBIX METO/IaX MO3HAHUS U METOI0JIOTHH HAYYHOTO HcclienoBanus. Hayunsie
MIPUHIIMIIBI OPTraHU3aIMH XUMUYECKOTO MTPOU3BOICTBA. [[pOMBITIIIEHHBIE CTTIOCOOBI
MOJTy4YEHUs] BOKHEUIIIMX BEIIECTB (Ha MpUMEpEe MPOU3BOJCTBA AMMHAKa, CEPHOU
KHUCJIOTHI, MeTaHoJa). [IpoMbIIIUIeHHBIE CITOCOOBI MOJTyYeHHSI META/UIOB U CILIABOB.
XUMHUUYECKOE 3arpsi3HEHNE OKPYKAIOIIEeH CPeJIbl U €ro nmociaeacTBus. Posb xumun B
o0ecIiedyeHrH YIHEPTETUIECKOM O€30MacHOCTH.

Xumusi ©  310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
MCII0JIb30BaHMS JIEKap CTBEHHBIX MperapaToB. Poyib XuMuu B pa3BUTHUU METUITUHBI.
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XuMUsl TIUIIA: OCHOBHBIE KOMIIOHEHTHI, TTUIIEBbIE 100aBKU. Posb xumun B
o0ecreyeHny MUIIeBOil 0€30IMaCHOCTH.

Kocmernueckne m mapdromepHbie cpeactBa. beitoBas xumus. I[Ipasumma
0€301acHOT0 UCIIOIH30BaHMS TIPETapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HH.

XuMuUsi B CTPOUTENLCTBE: BAKHEHININE CTPOUTENHHBIE MaTepHalibl (IIEMEHT,
OCTOH).

XuMus B CEIbCKOM X03s1CTBE. OpraHyeCKUe U MUHEPATIbHBIE YI0OPEHMS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUajbl, KPACKU, CTEKIIO, KEepaMUKa.
Marepuanst s 35ektpoHukd. HaHotexnonorum.

Pacuérnblie 3anaun.

Pacuérel: Macchl BelecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJTHOT'O U3 yUaCTBYIOLMX B PEAKIIMH BELIECTB, MaCChl
(00BEMa, KOTMYECTBA BELIECTBA) MPOAYKTOB PEAKIINH, €CJIU OJHO U3 BEILIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMUECTBA BEILIECTBA) MPOYKTA PEAKIIUU, €CIU OJTHO
M3 BEIIECTB JAaHO B BHUAE pacTBOpa C ONPEACIEHHOM MACCOBOWU JOJIEN
PacTBOPEHHOTO BELIECTBA, MACCOBOM 10U U MOJIIPHOM KOHLIEHTPALlMH BELIECTBA B
pPacTBOPE, 10JIM BBIX0/1a MPOIYKTA PEAKLIUU OT TEOPETUIECKU BOZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanmmzanusi  MeXNpeAMETHBIX CBsi3ed TOpH  H3y4yeHHMH OOumed u
HEOpTaHUYEeCKOW XUMHUM B 11 Kiacce oCylecTBIsIeTcs yepe3 UCIOIb30BAHNUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TAK U MOHATUN, IPUHATHIX B OTAEIbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO LIUKJIA.

OO6ume ecTeCTBEHHO-HAYUHbIE IOHATHS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3A,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KIaccUu(pUKalus, MepuoguIHOCTh, HAOIIOCHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOEIIb, MOIECIIMPOBAHHUE.

dusrka: Mmarepus, MUKPOMUP, MAKPOMHUP, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANO0AKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHB, BELIECTBO,
TENNO, O0BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WUICAIbHBIA ra3, (U3HUECKue
BEJIMYMHBI, EMHULIBI ©3MEPEHHUSI, CKOPOCTb, S3HEPTHUsL, Macca.

buonorus: kieTka, opraHusm, 3kocucteMa, onocdepa, MeTadoInu3M, MaKpo- U
MUKPO3JIEMEHThI, OENIKH, KUPBI, YIJIEBObI, HYKIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYT'OBOPOT BELIECTB U ITOTOK SHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHbBIE IOPO/Ibl, IOJIE3HbIE UCKOMAEMbIE, TOILIMBO,
PECYPCHL.

TexHOJIOoTUsA: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAILTYPIUsl, CTPOUTEIbHBIE
Marepualibl, CebCKOXO035MCTBEHHOE ITPOU3BOJICTBO, ITUIIEBAsT ITPOMBILUIEHHOCTD,
dapmalieBTHYECKAS MIPOMBILIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHX
npenaparoB, MPOU3BOACTBO KOHCTPYKUHMOHHBIX MATE€PUANOB, 3JIEKTPOHHAS
MIPOMBILIUIEHHOCTh, HAHOTEXHOJIOT U H.
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[JTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA YI'JTYBJIEHHOM YPOBHE CPEJAHEI'O OBIIET'O OEPA30OBAHMA

JIMHHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CHUCTEMHO-IEATEILHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHErO
obmero oOpa3oBaHusl BBIACICHBI CICAYIONME COCTABJSIIONME: OCO3HAHUE
OOyJaronMMHCST POCCUNCKON TPAXTAHCKOW WAEHTUYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH U CAMOOTIPEACIICHUIO; HATMYHE MOTUBALIMH K
0Oy4eHHUI0; TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIMXCS PYKOBOJACTBOBATHCS
NPUHATBIMU B OOINECTBE TpaBWIaMH ¥ HOPMaMmMH TIOBEACHMS; HAJIMUHE
MIPaBOCO3HAHMSI, SKOJIOTUUECKOU KYJIbTYPbl; CHOCOOHOCTH CTABUTh LEIHA U CTPOUTH
YKU3HEHHBIE TJIaHBbI.

JInyHOCTHBIE pE3YJIbTaThl OCBOCHUSA MpEIMeTa «XUMUSD»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA TO3HABATEIHLHOM W TMPAKTUUYCCKOW JCSITEITHHOCTH
00yJaronmxcs B MPOIIECCE peaTn3ai 00pa30oBaTeIbHON AEITEILHOCTH.

JIM4yHOCTHBIE pE3yNIbTaThl OCBOCHUS MpeaMeTa «XUMHUS»  OTpakKaroT
c(hOpMHUPOBAHHOCTh OIBITA TIO3HABATEILHOW W TMPAKTHYCCKOW JESITEeThHOCTH
00yuaroImxcsi B Mpolecce peann3alud o0pa3oBaTebHON J1EATeTLHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xn1aHCKOr0 BOCIIMTAHUSA

OCO3HaHUs 00YUYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00A3aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOTIOPSIAKY;

MpEACTaBJICHUSI O COILMAIBHBIX HOpMax W MpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHHOCTH MPU CO3TAHUH YISO HBIX
MIPOEKTOB, PEILICHUH Y4E€OHBIX U IM03HABATEIbHBIX 33/1a4, BHITIOJTHEHUA XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHUMATh W TMPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTHUKY H
apTYMEHTBI IPYTUX NMPU aHAIM3E PA3JIMYHBIX BU0B Y4EOHOMU AeSTEbHOCTH;

2) MaTpMOTHY€CKOr0 BOCIIMTAHUS:

IIEHHOCTHOI'O OTHOIIEHUSI K HCTOPUYECKOMY M HAydHOMY HAacCJEAUIO
OTEUECTBEHHOW XUMMUH;

YBOKEHUS K MPOIECCy TBOPYECTBA B OO0JACTH TEOPUU U TPAKTUYECKOrO
MPWIOKEHUSI XUMHUHM, OCO3HAaHUS TOTO, YTO JAaHHbIE HAYKH €CThb PE3yJIbTar
JIJUTEILHBIX ~ HAOJIOJICHUM, KPOIOTIMBBIX AKCIEPUMEHTAILHBIX  ITOHUCKOB,
MOCTOSTHHOTO TPY/1a Y4EHBIX M TPAKTUKOB;

MHTEpeca v M03HABATEIbHBIX MOTUBOB B MOJyY€HUU U MOCJEAYIOIIEM aHATTU3E
UHOOPMAIMH O TIEPETOBBIX A0 CTIKEHUSIX COBPEMEHHON OTEUECTBEHHO W XUMUH;
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3) 1yXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO OBEACHMSI;

CITOCOOHOCTH OILIEHWBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMHU SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUECHTHPYSICH HA MOPAILHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TOBEACHHWE U TOCTYNKH CBOWX TOBapUIIEH C
NO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIIEICTBUMA
MOCTYTIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

NOHMMAHUS LEHHOCTEH 3I0pOBOr0 M 0e30MacHOro oOpaza KU3HU,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHHS K COOCTBEHHOMY (PHU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJIIOIeHHsT TIpaBmWJl OE€30MacHOr0 OOpallleHus C BelIeCTBAaMH B OBITY,
IIOBCEHEBHOM KU3HU, B TPYA0BOU IEATEILHOCTH;

NOHUMAHUS LEHHOCTH TMpaBW HWHAMBUAYAJIbHOTO M  KOJUIEKTHBHOTO
0€30TMacHOr0 MOBEICHUS B CUTYALIUSX, YTPOKAIOMIMX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUs TIOCJICACTBUI U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTpEeOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs );

5) TPyA0BOTr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTEIIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPYECKOW M APYruxX BUOAX
NeSITebHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacTHE€ B PEHICHUH MPaKTHUYECKUX 3a]ad
COIMATIbHOM HAPABJICHHOCTH (B paMKaX CBOET0 Kilacca, MIKOJIbI);

MHTEpeca K MPAKTUIECKOMY U3YUCHUIO TP O(eCcCuil pa3IMuHOTO POJia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUH 10 XUMUHU;

YBOKEHHS K TPYLY, JTIOJISAM TPY/Ja U pe3yabTaTaM TPYI0BOH AeATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIWBUIYATbHOW TPaeKTOPHUU
oOpazoBaHusi, Oyayiiel npodeccuu U peann3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CTIOCOOHOCTEH K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 0011IECTBA;

6) 3K0JI0rHYeCcKOr0 BOCIIMTAHUS:

IKOJIOTHYECKH II€JIeCO00Pa3HOTO OTHOIICHUS K MPHUPOJIE KaK HCTOYHHUKY
CYIIECTBOBAHUS )KU3HU Ha 3EMJIC;

MOHUMAHUSI TJIOOAILHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIMSHUSL
IKOHOMMYECKHUX ITPOIIECCOB HA COCTOSHUE MMPUPOTHON U COIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOIUMOCTH WCTIOJB30BAaHUS JOCTIDKCHUNA XUMHH  JJBI
peIIeH s BOTIPOCOB PAMOHAILHOTO MPUPOIOTIOJIE30BAHHS
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AKTUBHOTO HENPUATUS JCUCTBUH, MNPHUHOCIIIMX BPEI OKPYKAIOIIEH
NPUPOJHON Cpele, YMEHUsS MPOTHO3UPOBATH HEOIArOMPHUATHBIE HYKOJIOTHIECKUC
MOCJIEACTBUS IPEANPUHUMAEMBIX IEUCTBUI U IPEAOTBPALIATh UX;

HAIMYHS PA3BUTOTO SKOJOTUYECKOTO MBIIUICHHUS, SKOJIOTUYECKOU KYIbTYPBI,
OTIbITa JEeATETbHOCTH HKOJIOTUYECKOU HAIPABJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW U COLUAIbHOM
IPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTHMBHO NPOTHBOCTOSITH HAECOJOTUH
xeMohoOounu;

7) HEHHOCTH HAYYHOI' O IO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKH
¥ 00IIIECTBEHHO M MPAKTUKH,

NOHUMAaHUS CHEIM(PUKKA XUMUM KaKk HAyKd, OCO3HaHus €€ poju B
GbopMHPOBaHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEIOCTHOIO
npeCcTaBiIeHUs] 00 OKPYKAIOIEM MHUPE KaK O €IWHCTBE MPUPOJIBI U YeNOBEKa, B
NO3HAaHUHM TPHUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHHH MpoOJIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHSI;

yOeXKIEHHOCTH B OCOOOM 3HAUMMOCTH XHMHMHM JUJII  COBPEMEHHOU
LIMBWIM3AIMK: B €€ TyMaHUCTUYECKOMN HAPABJICHHOCTHU ¥ BAXKHOU POJIM B CO31aHUN
HOBOM 0a3pl MaTepUalbHON KyJIbTypbl, B pEUICHUU TIJIOOAIbHBIX NpoOJieM
YCTOMYMBOTO PA3BUTHSI YEIOBEUYECTBA — ChIPhEBOM, IHEPTETUYECKOM, TUIIIEBON U
HKOJIOTMYECKOW 0€30MaCHOCTH, B PAa3BUTHUU MEAUIMHBI, OOECIEUYEHUU YCJIOBHI
YCHEIIHOTO TPY/la U SKOJIOTHYECKH KOM(POPTHOM )KM3HU KaXA0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAy4YHOU TIPAMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJOB
NO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU UCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJI aHAIM3a U 00BbSICHEHHUS SIBIICHUI OKPYXKAIOUIEro Mupa u
IPOUCXOAIIMX B HEM U3MEHEHHI, YMEHUS J1e1aTh 000CHOBAHHBIE 3aKITIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOLIMXCS JaHHBIX C LIEbI0 MOJYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTM CaMOCTOSITENIbHO HCIIONb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus npo0seM B pealibHbIX dKU3HEHHBIX CUTYaIUSX;

MHTEpPECa K TO3HAHUIO, UCCIIEA0BATEIbCKOM NEITEIHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa3oBaHUIO, K AKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM IO XWMHUU B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TpY/la B pa3jMuHbIX cepax mpodeccroHaTbHON
NEATEIbHOCTH.

METAIIPEAMETHDBIE PE3YJIBTATDI
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MeranpeaMerHbie pe3yabTaThl OCBOCHUS MPOTPaMMBI 10 XMMHH Ha YPOBHE
cpeaHero oo1rero oopa3oBaHus BKIIOYAIOT:

3HAUUMBIE  JI1  (OpPMUPOBAHMS ~ MHPOBO33PEHUS  OOYJaAIOUTUXCS
MEXKIUCIUTUIMHAPHBIE (MEXKIPEAMETHBIC) OOIICHAYYHbIC TTOHITHS, OTPAXKAFOIIUE
IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHenu(UKy METOI0B IMO3HAHW,
UCII0JIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIECTBO, PHEPTHSI, SBIICHHE,
IpoIIecC, CUCTEMA, HAYYHBIN (DAaKT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIICI0OBaHNE, HAOJIOICHNE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIE YucOHbIC ACUCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJsiITUBHBIE), obecrnieunBaroIme dbopmupoBaHue (byHKIMOHATIHHOM
TPAMOTHOCTH Y COITMAIILHON KOMITETEHIIUU OO0 YyJarOIIUXCS;
CITOCOOHOCTH 00ydJaronmxcs WCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpCAIbHbIEC y4eOHbIC
JIEUCTBHUS B IO3HABATEIBHOW U COUUAIILHOM PAKTHKE.

MeranpeaMeTHble Pe3yJIbTaThl OTPAXAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIIbHBIMM, KOMMYHUKATUBHBIMM W  PETYJIATUBHBIMU
JICHCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1€ HCTBUSA

1) 6a30oBble JJOTHYECKHE 1€ HCTBUSI:

CaMOCTOSITENbHO  (OopMyIMpOBaTH W aKTyaIM3UpPOBaATh  MPOOJIEMY,
paccMmaTpuBarh €€ BCECTOPOHHE;

OTIpENEATh LIEAM JEATCIbHOCTH, 3a/JaBas MapamMeTpbl U KPUTEPUH UX
JIOCTUKEHHUS, COOTHOCUTh PE3YJIbTATHI JEATEIIbHOCTH C MOCTABJICHHBIMH IEJISIMU;

HCTOJIb30BaTh NMPU OCBOCHUM 3HAHUW TPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICIIATh XapaKTEpPHbIC MPU3HAKU MOHSATUM M yCTaHABJIMBaTh HUX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIONIUE MMOHATHS JIJIT OOBSICHEHHUS OTACIbHBIX ()aKTOB 1
SIBJICHUI;

BBIOMpATh OCHOBAHHMS W KPUTEPUU JUIA KIAcCU(DUKAIMA BEIICCTB M
XUMHUYECKHUX PEAKIUN;

yCTaHaBJIUBaTh MPUYUHHO-CJICJICTBEHHbIE CBSI3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHUA (MHIYKTUBHbBIC, IEAyKTUBHBIE, IO
aQHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUMS B paccMaTpUBAEMBIX
SABJICHUSX, (GOPMYIUPOBATH BEIBOIBI M 3aKITFOUCHHUS,

MIPUMEHSTh B MPOIECCE MO3HAHUS UCIIOJb3yEMble B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPE0OPa30BLIBATH MO ICIBHBIE MPECTABICHUS — XUMUICCKHIA
3HaK (CHUMBOJI) DJIEMEHTa, XUMHUYECKas PopMyIia, ypaBHEHHE XUMHUIECKOH peaKinu
— TIpU pElIeHUH y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a7ad, TPUMEHSITH
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Ha3BaHHbBIC MO/JIETbHBIE PEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB
M3Y4aeMbIX BEHIECTB U XUMUUYECKUX PEaKLUil.

2) 6a3oBbIe HCCIEA0BATEIbCKHE AeHICTBHUS:

BJIAJIETh OCHOBAaMHU METOJOB HAy4YHOTO MO3HAaHUS BELIECTB M XUMHYEC KUX
pEaKInii;

bopMynupoBaTh LIeNU U 337a41 UCCIIEA0BaHNS, UCTIOIb30BaTh [TOCTaBICHHBIE
U CaMOCTOSITENbHO C(HOPMYIMPOBAaHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUSI TUIIOTE3BI IO MPOBEPKE MPABUIHLHOCTU
BBICKa3bIBAEMBIX CYKJICHUH;

BJIAJIETh HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUA W NIPOBEACHUSA
YU4EHHUUECKHX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJ0M
IpoIECCa, CAMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIupOBaTh
000011IeHNs ¥ BBIBOJIBI OTHOCUTENILHO JI0CTOBEPHOCTHU PE3YIHTATOB UCCIIEIOBAHNS,
COCTaBJISITh 000CHOBAHHBIN OTUET O MPOAECIIAHHOM padoTe;

npuoOpeTaTh OMBIT YYEHHMYECKOW HCCIEAOBATeNbCKOM M MPOEKTHOM
NEeSITebHOCTH, MPOSABISATE CIHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJOB
NO3HAHUA.

3) paboTa c uH(pOpPMALIHEH:

OpPUEHTUPOBATbCSI B PA3JIMYHBIX HCTOYHUKAX HH(opManuu (HAy4dHO-
NOMmyJsipHasl JUTEpaTypa XUMHUYECKOTO COJIEpXaHUs, CIpPaBOYHbIE MOCOOM,
pecypcol UHTepHETa), aHANM3UpOBaTh MH(OOPMALMIO PA3JIUYHBIX BUAOB U (HOpM
IpeICTaBJICHUS, KPUTUYECKH OLICHUBATh eé JOCTOBEPHOCTb U
HENPOTHUBOPEUNBOCTH;

(bopMyIMpOBaTh 3aMPOCH U NPUMEHITh PA3JIMUHbIE METOJIbI IPU TOUCKE U
otOope wuHpopMalMK, HEOOXOAMMOM JJs1 BBINOJHEHUS Y4eOHBIX 3a7ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCIOJIb30BaHMUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  mpeacTaBlIeHUs
uHpopMaImu (cxeMbl, rpaduKu, AUarpaMMmbl, TAOIUILIbI, PUCYHKU U APYTHUE);

UCII0JIb30BaTh HAYUHbIU A3bIK B KAYECTBE CPEICTBA PU PAOOTE C XMMHUUECKOU
uHbOpMaIME: MPUMEHATh MEXKIpPEAMETHbIE (PU3NUECKHUEe U MaTeMaThYeCKUe)
3HAKU U CUMBOJIbI, pOpMYJIbl, aOOpEeBUATYpPBI, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLIAHOCTH.

KomMmyHnKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBUA:



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXAAEMOM TEMBI B XOJI€ JUAIOTa U/WIH
TMCKYCCHH, BBICKa3bIBATh HIeH, (GOPMYIUPOBATH CBOU TP EJIOKCHHS
OTHOCHTEIILHO BBITIOJHEHUS TP EJI0KEHHO W 3314 U,

BBICTYIaTh C MpE3CHTAIMel Pe3y/IbTaTOB MO3HABATEILHOMN JEATEIBHOCTH,
HOJIYYEHHBIX CAMOCTOSTEIBHO I COBMECTHO CO CBEPCTHUKAMHU IPH BBITIOTHCHHH
XUMHUYECKOTO SKCTICPUMEHTA, TIPAKTHYECKOW pabOThI IO MCCIICAOBAHHUIO CBOCTB
M3y4aeMbIX BEILECTB, PEATU3aIMH YIEOHOTO MPOEKTa, U POPMYIUPOBATH BHIBOIBI
10 pe3ysibTaTaM MPOBEACHHBIX MCCIICAOBAHHUN ITyTEM COTJIACOBAHUS IMO3UIIMNA B
X0J1e 00CYXICHHS 1 00MEHa MHEHHSIMHU.

PeryasituBHble yHMBepPCaJIbHbIE yYeOHbIe 1efiCTBHUS:

CaMOCTOSITEIbHO ITUIAHUPOBAaTh M OCYIIECTBISITh CBOKO IO3HABATEIbHYIO
NEeATEeIbHOCTh, ONpenenss €€ LEeIM MW 3aJayd, KOHTPOJMpPOBaTb U 1O Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IpEAjiaracMblii  aTOPUTM JCHUCTBUHA TIpH
BBITIOJTHEHUU YYEOHBIX U HCCIIEAOBATeNIbCKUX 3a/1ad, BHIOMpaTh HamOoee
(h(dEeKTHBHBIN CMOCO0 MX pEHICHHS ¢ YYETOM IOJIYYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKIIUSX;

OCYILECTBISATh CAMOKOHTPOJIb JIEATEIbHOCTH HAa OCHOBE CamMoOaHajiu3a u
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbIC pe3yNIbTaThl OCBOSHUS MPOTPAMMBI 110 XUMHH Ha YTIyOJIEHHOM
YpOBHE Ha YPOBHE CPETHET0 00IIIeTr0 00pa30BaHusI BKIIOYAIOT CICIIU(PUICCKHUE 111
y4eOHOTO0 TIpeaMeTa « XUMUs» HaydHbIE 3HAHHS, YMEHHS U CIIOCOOBI IEUCTBUH 1O
OCBOCHUIO, UHTEPTIPETAIIMN U MPEe0OPa30BaHUIO 3HAHUHN, BUBI IEATEIHLHOCTH IO
MOJTYYEHUI0O HOBOTO 3HAHWS W TPUMEHCHHUIO 3HAHWUN B Pa3IMYHBIX YYEOHBIX
CUTYyaIHsIX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C XuMueh. B
mporpaMMe I0 XHMHHM TPEIMETHBIC pPe3yJbTaThl MPEACTABICHBI 10 TOJaM
U3Yy4YEHHUSI.

10 KIIACC

[IpenmeTHbie pe3ylbTaTbl OCBOEHUA Kypca «OpraHuydeckass XAMUSD)
OTPaXKaKOT:

c(hopMUPOBAHHOCTh MPEACTABICHUN: O MECT€ W 3HAUYCHHHM OPTAHUYECKOU
XUMUU B CHCTEME €CTECTBCHHBIX HAyK U €€ pOoJid B 0OECIEYECHUU YCTOMUHMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUHU MPOOJIEM IKOJIOTUUECKON, JHEPTETUIECKOM U
MUIIEBON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3/IaHUN HOBBIX MaTepHAJIOB,
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HOBBIX UCTOYHUKOB SHEpIuH, B oOecreueHnn PaMOHAIILHOIO
OPUPOJOTOIb30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YeJI0OBEeKa, a TAKKE IKOJIOTHUECKH 000CHOBAHHOIO OTHOIIEHHSI K CBOEMY 3/10POBbIO
Y IPUPOTHOM CPEIE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATr AFOIIUE NOHATUS — XUMAYECKHM JIEMEHT, aTOM, SIAPO U DIIEKTPOHHAA
o0oj0uka atroma, S-, P-, Od-aToMHBIE OPOWTAIM, OCHOBHOE M BO30YXIEHHOC
COCTOSIHMSI aroMma, TUOpUAM3alMs aTOMHBIX OpOuTanei, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEINBHOCTD, CTEIIEHb OKUCJICHUsI, XUMUYECKAsA CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIHN CKENeT, PyHKIMOHATbHAS
rpynmna, paaukal, CTPYKTypHble GopMynbl (pa3BEpHYThIE, COKpAaIIEHHBIE,
CKEJIETHBIE), M30MEpUSl CTPYKTYpHass U NPOCTPAHCTBEHHAs (T€OMETpUYECKas,
ONTUYECKas ), HM30MEPbl, TOMOJIOTMYECKHI PN, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCJIOPOJI- M a30TCOAEPIKAIME OPTaHUYECKUE COETUHEHUS, MOHOMED, ITOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COEIUHEHUS;, TEOPHUM, 3aKOHBI
(mepuoanueckuii 3akoH J[. M. MeHnpaeneeBa, TeOpusi CTPOEHHSI OPraHUYECKUX
BerecTs A. M. bytiepoBa, 3aK0OH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEBpalllCHUs] HHEPrud NpPH XUMUYECKHX PEAKIUIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUAN SA3BIK XUMHUHM, MHPOBO33PEHUYECKUE 3HAHUS, JIEKAME B OCHOBE
NOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUUECKHUX SBJICHUH; IPEACTABICHUS O
MEXaHu3MaX XUMHUYECKUX PpEaKIHUA, TEPMOJUHAMUUECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTAX UX IPOTEKAHUS, O B3AUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB B
MoOJIeKyNax (MHAYKTUBHBIN U Me3oMepHbId 3 ¢dekTsl, opueHTantsl | u Il pona);
(aKTOJIOTUUECKUE CBEACHHUS O CBOMCTBAX, COCTABE, MOJIYYEHUH U OE€30MaCHOM
UCIIOJIb30BaHUM BAXHEUIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
NEeSTEIbHOCTH YEJIOBEKA, 0OIIMX HAyYHBIX IPUHIIMIIAX XUMHUYECKOTO ITPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

Cc(hopMHUPOBAHHOCTh YMEHHIl: BBISBIATh XapaKTEPHbIE MPU3HAKU MOHATHUM,
YCTaHaBJIMBAaTh WX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE NOHATHS IIPH
OIKMCAaHWU COCTABA, CTPOCHUS U CBOMCTB OPraHNYECKUX COCAUHEHNUN;

c(hopMHUPOBAHHOCTh YMEHUI:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJ OPTaHUY €CKUX
BEILECTB;

COCTABJIATh YPABHEHUS] XMMHUYECKHX PEAKLIHUA U PACKPBIBATh UX CYIIHOCTH:
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEaKUMiA  IMOCPEACTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO OajiaHca JSTUX peakuui, peakuuid HMOHHOrO OOMeHa MyTEM
COCTABJICHHUS X MOJHBIX U COKPAIEHHBIX HOHHBIX YPABHEHU;
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M3TOTABJIUBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX BEUIECTB I WLUTFOCTPauU
UX XUMHAYECKOTO U MMPOCTPAHCTBEHHOI O CTPOEHUS;

c(hopMHUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPHUHAJICKHOCTh M3YyUEHHBIX
OpPTaHUYECKHUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpymime COCAUWHEHWM, JaBaTh MM Ha3BaHUS IO CHCTEMaTUYECKOU
Homenkiatype (IUPAC) u mpuBOAWTH TpHBHANBHBIC Ha3BaHUS I OTACIHHBIX
MPEACTABUTEICH OPTaHUYECKUX BEIIECTB (ITWICH, alleTWIEH, TOJIYOJ, TJIMIEPUH,
ATWIICHTJIMKOJb, (peHon, dopManpaerua, aneraibJerusl, areToH, MypaBbHHAsA
KHCJIOTA, YKCYCHAs KUCJIOTa, CTEAPUHOBAS, OJIECMHOBAS, NAJIbMUTUHOBAsI KUCJIOTHI,
TJIMIMH, aJlaHWH, MajibTo3a, (PPYKTO3a, aHWINH, AUBUHWI, U3OIPEH, XJIOPOTPEH,
CTUPOJ U IPYTHE);

C(hOpMHUPOBAHHOCTH, YMEHHSI OMNPEACNATh BHI XHMHUYECKOM CBA3U B
OpPTaHUYECKUX COCIMHEHMSIX (KOBAJICHTHAas W HWOHHAs CBSA3b, G- U T-CBS3b,
BOJIOPO/IHAS CBAA3b);

C(hOpMHUPOBAHHOCTH YMEHHS TIPUMEHITh TMOJOXKEHUS TEOPUU CTPOCHUSI
oprannueckux BemecTB A. M. bytiepoBa a1t 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBA U CTPOECHMUS;

c(hopMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3UUECKIE
U XMMHYECKHE CBOMCTBAa THUINHWYHBIX MPEACTABUTENCH pPa3JIMYHBIX KJIACCOB
OpTaHUYECKUX BEIIECTB: AIKAHOB, [IMKIOATKAHOB, AJIKEHOB, AIKaJIUEHOB, AJIKUHOB,
apOMAaTUYECKUX YIJIEBOJOPOAOB, CIUPTOB, albJAETU0B, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTHIX U CJOXHBIX 3(UPOB, KUPOB, HUTPOCOCIMHEHUM U AMUHOB,
AMUHOKHCJIOT, O€JIKOB, YIVIEBOJOB (MOHO-, JHU- W  IOJUCAXapUJIOB),
WUTIOCTPUPOBATh ~ T'€HETHMYECKYID  CBSI3b  MEXKIY HHUMH  YpaBHEHUSMHU
COOTBETCTBYIOIIMX XUMHUYECKHX pEAKUMHA C HCIOJBb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hopMUPOBAHHOCTh yMEHHSI TMOJTBEPKIAaTh HA KOHKPETHBIX IIpUMEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUY €CKUX COECAUHEHH OT
KPaTHOCTH U TUIIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3aUMHOTO BJIUSIHUSI aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(hopMHUPOBAHHOCTH YMEHUS XapaKTEpU30BaTh UICTOUHUKH YTJIEBOA0POIHOTO
ChIpbA (HEPTh, MPUPO IHBIN a3, YToJib ), CHOCOOBI €ro nepepaboTKU U MPAKTUY ECKOE
NpUMEHEHHE TPOAYKTOB MepepadoTKH;

c(hopMHUPOBAHHOCTh BJIAJCHHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/1ax MO3HaHUsl — HaOJIOICHUH, U3MEPEHUH, MOJEINPOBAHUY, IKCTIEPUMEHTE
(peaTbHOM M MBICJICHHOM) M YMEHHS IPUMEHS T 3TU 3HAHUS;

c(hopMHUPOBAHHOCTh YMEHHUS PUMEHSATh OCHOBHBIE OTIEPAI[N MBICIUTELHOM
NeSATeIbHOCTH — aHAIW3 W CHUHTE3, CpaBHEHHE, 00O0OIICHHE, CHUCTEMaTH3AIINIO,
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BBISBJICHHE PUYUHHO-CJIEICTBEHHBIX CBSI3E€M — JIJI1 U3YYEHHsI CBOMCTB BEILIECTB U
XUMHUYECKHUX PEAKIUN;

c(hopMHUPOBAHHOCTH YMEHU: BBISIBISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C
MOHATUSIMUA U TPEACTABICHUSIMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB I
0oJiee OCO3HAHHOTO TMOHMMAHHUSl CYIIHOCTH MAaTepUALHOTO E€IMHCTBA MHPA,
UCIIOJIHb30BaTh CUCTEMHBIC 3HAHUS TI0 OPTraHMYECKOW XUMUU NJIi 00BsICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hopMHUPOBAHHOCTH YMEHMIA: IPOBOIUTH PACUETHI IO XUMUIECKUM (opMysiam
¥ YpaBHCHUSAM XUMHUYECKHUX PEAKIUN C HMCTOJIb30BaHHWEM (PU3WYECKUX BEITUMYUH
(Macca, 00BbEM Ta30B, KOJMUYECTBO BEIECTBA), XapaKTEpHU3YIOUIMX BEIIECTBA C
KOJIMUECTBEHHONW CTOPOHBI: PAacU€Thl MO HAXOXACHUIO XUMHUYECKOW (HOpMYJIbI
BEILIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM XUMUYECKHUX AJIEMEHTOB, MPOIYKTaM
CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELLIECTB;

c(hopMHUPOBAHHOCTH YMEHUI: MPOTHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH
C TO3WIMH  SKOJIOTUYECKOW O€30MacHOCTU TMOCJIEACTBUS  OBITOBOM U
POU3BOJCTBEHHOM J1eATEILHOCTH YEIOBEKa, CBA3aHHOM C IepepadoTKOM BEILIECTB,
UCII0JIb30BaTh MOJy4YE€HHbIC 3HAHUS I IPUHSATHS TPAMOTHBIX PEUICHUM MpoOiieM
B CUTYallUsX, CBSI3aHHBIX C XUMUEM;

c(hopMHUPOBAHHOCTh YMEHUI: CaMOCTOSITEIbHO TUIAHUPOBATh W TPOBOIUTH
XUMHYECKUI SKCIEPUMEHT (MOJy4eHUE M H3YYEHHE CBOMCTB OpPraHUYECKHX
BEILECTB, KAYECTBEHHBIC PEAKIMHU YIVIEBOJOPOJOB PA3JIMYHBIX KIACCOB U
KHCJIOPOJICOJIEPKAMX OPTaHUYECKUX BEIIECTB, PEIICHUE DKCIEPUMEHTAIbHBIX
3aad 1O PACMO3HABAHUIO OPraHMYECKUX BELIECTB) € COOJIOACHHEM IpaBUIl
0e30macHOro OOpallleHus € BEIIECTBAMU U J1a0OPaTOPHBIM OOOpYAOBaHHEM,
dbopMynMpoBaTh 1LEb HCCIEAOBaHUS, MPEACTaBIATh B Pa3IMYHON (opme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hopMHUPOBAHHOCTh YMEHUI:

co0II01aTh MPaBUIIA SKOJOTHUYECKH 1EJIECO00Pa3HOT0 MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 30POBbS, OKPYKAOLICH
MIPUPOTHOM CPEABI U TOCTUKEHUS €€ YCTOUUUBOTO PA3BUTHS

OCO3HABATh OINACHOCTh TOKCHUYECKOTO JEWCTBUS HA KUBBIE OPraHU3MBbI
ONPENEIIEHHBIX OPTAHUYECKUX BEIIECTB, IOHUMasi cMbIci nokazarens [1JIK;

aHAJIM3UPOBATH 1EIECOOOPA3HOCTh NPUMEHEHUSI OPTaHUYECKUX BEILECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHHUS PUCK-TI0NIb3a;

c(hopMUPOBAHHOCTh yYMEHHI: OCYILIECTBISATh IIeJICHANPABICHHBIA TTOUCK
XUMHUYECKON HH(POpMAITH B Pa3IMYHBIX ICTOUYHHUKAX (HaAy4YHas U y4eOHO -Hay4YHas
JauTeparypa, CpeacTBa MaccoBoi nHpopmaimu, MIHTepHeT u Apyrue), KpuTH4ecKu
aHAJIM3UPOBATH XMMHUECKYI0 HH(OPMAIIHIO, IepepadarbiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHU C [TOCTABJICHHOW y4eOHOM 3a1aueil.
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11 KITIACC

[lpenmerHbie pe3yibTaThl OCBOEHUS Kypca «OOmmas W HeopraHWYecKas
XUMUSD) OTPAXKAIOT:

c(hopMHUPOBAHHOCTh TPENCTABICHUI: O MaTEepHATHLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TMO3HABAEMOCTU SBJICHHUI MPUPOJbBI, O MECT€ W 3HAUYCHHU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK W €€ POJM B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEHICHUU MPOOJIEM IKOJOTHUIECKON, IHEPTETHUECKON M MHUIICBON
0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, CO3/JaHUU HOBBIX MaTe€pUaOB, HOBBIX
HUCTOYHUKOB DPHEPTHH, B 00ECIECUECHUH PaIMOHAILHOTO MPUPOIOTIONH30 BaHUs, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS] M OOIIEH KyIbTypbl UYEJIOBEKa, a TaKKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U TMPHUPOIHON
cpene;

BJIAJICHAE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIArAFOIIUE NOHATHS — XUMHUYECKHM DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
JJICKTPOHHAs 000JIoYKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC H
BO30YXKIEHHOE COCTOSHHSI aroMa, THOpHUIM3aIs aTOMHBIX OpOuWTaseil, HOH,
MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUILATEILHOCTh, CTEINEHb OKHUCIICHUS,
XUMUYECKasi CBs3b (KOBAJICHTHAs, WOHHAsA, METaUIMYECKas, BOJOPOJHAs),
KPUCTAUINYECKAS PEMIETKa, XUMHUYECKas PpEaKUuus, pacTBOpP, JJICKTPOIMUTHIL,
HEAJICKTPOJIUTBI, JJEKTPOJIUTUYECKAs JUCCOLMAIMSA, CTEIECHb JUCCOLMALNH,
BOJIOPOJIHBIN TIOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEAKIIMU, CKOPOCTh XUMHUECKOM PEAKIIMH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TCOPUS DIIEKTPOJIUTHUUECKOU TUCCOLUALMU, TEPUOINYECKUNA
3akoH JI.W. MenzeneeBa, 3akOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIICHHS SHEPTUH MPU XUMUYECKHX PEAKIHUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JIEUCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKHUIN S3bIK
XUMHUH, MUPOBO33PEHUYECCKHE 3HAHMS, JICKAIIME B OCHOBE MIOHUMAaHUS IPUYUHHOCTH
Y CUCTEMHOCTHU XMMHUYECKUX SBJICHUMN; COBPEMEHHBIE ITPECTABICHUS O CTPOECHUA
BCILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIDHOM WU HAaJMOJIEKYJSIPHOM YPOBHSX;
MPEJCTABICHUSI O MEXaHW3MaX XUMHUYECKUX PEaKlHil, TEPMOIWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX UX NPOTEKAHUS, 0 XUMHYECKOM PaBHOBECUH,
pacTBOpax M JIHUCIEPCHBIX cUcTeMax; (haKTOJOTHUECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUHU U 0€30MaCHOM HUCTI0JIb30BAHUN BAKHEHIIIMX HEOPTaHWYeCKUX
BEIICCTB B OBITY U MPAKTUYECKOW JEATEIHbHOCTU YEJIOBEKA, OOIIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

c(hopMUPOBAHHOCTh YMEHHI: BBIABIISITh XapaKTEpPHBbIC MPU3HAKU TOHSITUI,
YCTaHaBJIUBaTh WX B3aWMOCBSI3b, UCIIOJH30BATh COOTBETCTBYIOIIUE MOHATUS TIPU
OTIMCaHUU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAICHHUII;
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c(hOpMHUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI
COCTaBJieHHsT (OpMyJl BEUIECTB M  YpPaBHEHWH XUMHYECKHX  PEaKIUH,
cuctemarndeckyro HoMmeHkIaTypy (IUPAC) u TpuBuanbHbIe Ha3BaHUSA OTASITbHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OTIPEAEISATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCAUHEHMSIX, BUJ XUMUYECKOU CBSI3M (KOBAJECHTHAS,
VWOHHAsI, METAUIMYeCcKas, BOJOPOJHAsA), TUN KPHUCTAUIMYECKOU PEIIETKU
KOHKPETHOTO BEILIECTBA,

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT
BUJa XMUMHYECKOW CBSI3M W TUMA KPUCTAUTMYECKOW PEMETKH, OOMEHHBIN u
JIOHOPHO-AKIENITOPHBIA MEXaHU3MbI 00Pa30BaHUs KOBAIEHTHOM CBS3H;

c(hopMHUPOBAHHOCTH YMEHUIA: KJTaCCU(UIIMPOBATH: HEOPTaHUY€CKHE BEIIECTBA
10 UX COCTaBY, XMMUUYECKHUE PEAKIIUU 10 PA3JINYHBIM IPU3HAKAM (YHCITy U COCTABY
pearupyroumx BeLIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO CTEreHei
OKHCJIEHUSI 3JIEMEHTOB, OOpaTHMMOCTH, Yy4YacTHIO KaraluM3aTtopa U Jpyrue);
CaMOCTOSATENbHO BBHIOMpATh OCHOBAaHMS W KPUTEPUU I Kiacc MpUKauu
M3Yy4aeMBbIX BELIECTB U XUMHUECKUX PEAKLIUN;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI IEPUOANUECKOTO0 3aKoHa J].
W. MenpeneeBa 1 1EMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

Cc(hopMHUPOBAHHOCTh YMEHHUH: XapaKTEpHU30BATh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPUOIOB
[leppogmueckor  cucremsl .M.  MenneneeBa,  UCHOJB3ysl  NOHATHA
«IHEPTeTUYECKHE YPOBHMY, «IHEPTETUUCCKHUE MOAYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE M BO30YKIEHHOE DHEPreTHYECKHE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUUYECKUX AJIEMEHTOB U MX
coenuHeHuM 1Mo nepuodgaM U rpymmnaMm Ilepuogmyeckonn cucrtemsr J[. N
MemnneneeBa, BAJICHTHBIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTH YMEHHUMW: XapakTepu3oBaTh (OMHUCHIBATh) OOIIHE
XUMUYECKHE  CBOWCTBA BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  IOJATBEPKAATh
CYILIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXIY HEOPTaHMYECKUMM BEIIECTBAMU C
MOMOIIBIO YPABHEHNUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUMN;

c(hopMHUPOBAHHOCTh YMEHHUSI PACKpPbIBATh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABIICHHSI JIEKTPOHHOTO OanaHca
TUX pEaKUUi; peakuuid MOHHOTO oOMeHa MyTéM COCTaBJICHHS UX TMOJHBIX U
COKpPalIEHHBIX  HMOHHBIX  YPaBHEHMM;  pEaKUUMM  TUAPOJM3a;  PEaKUuH
KOMILJIEKCO0Opa3zoBaHus (Ha MpUMepe T'UAPOKCOKOMIUIEKCOB IMHKA U AIFOMUHMS );
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c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XMMHWUYECKUX PEAKIUN C Y4ETOM UX DHEPTrEeTUUECKUX XAPAKTEPUCTHUK, XapaKTEp
U3MEHEHNSI CKOPOCTHM XMMHUYECKOW pEaklUd B 3aBUCUMOCTH OT Pa3JMYHbIX
(bakTopoB, a TaK)KE XapaKTep CMEIIECHU XMMHYECKOT0 PAaBHOBECHS MO/ BIUSHUEM
BHeIHUX Bo3aecTBuid (mpuniui Jle llarense);

c(hOpPMHUPOBAHHOCTH YMEHHSI XapaKTepU30BaThb XHMHUYECKUE pEaKluH,
JeXalye B OCHOBE NMPOMBINUIEHHOTO IOJIyYE€HUSI CEPHOM KHUCJIOTHI, aMMHAKa,
oOle HayyHble NPUHLUUIB XUMHYECKHX MPOU3BOJICTB; LIEIECO0OPa3HOCTD
NPUMEHEHHs] HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKU
3pEHMSI COOTHOILIEHUS PUCK-TIOJb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHMH O METoJax Hay4dHOro
NO3HAHUs SIBJICHUM MPUPOABI — HaOMIOJIEHHe, HW3MEpEHHe, MOJEIMPOBaHMUE,
HKCIIEPUMEHT (peaibHbI U MBICJIECHHBIN), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHUS NIPUMEHATh 3T 3HAHUS IPU SKCIEPUMEHTAIbHOM UCCJIEI0BAaHUU BEIIECTB
U s OOBSICHEHUS XHMHUYECKUX SIBJICHUH, HMEIOIUMX MECTO B MPHUPOIE,
NPAKTUYECKOM AESITETbHOCTH YEIOBEKA U B IOBCEAHEBHOM KU3HY,

Cc(hopMHUPOBAHHOCTb YMEHHMSI BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
HNOHATUSMU U TIPEJICTABJICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJI
OoJiee 0CO3HAHHOT'0 TOHUMAaHUS MaTepHaIbHOTO €IMHCTBA MUPA;

C(hOopMHUPOBAHHOCTL YMEHHUSI TPOBOJUTH PACUEThl: C HCIOJIBL30BaHUEM
MNOHATUN «MaccoBasi 0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpPHAs KOHLIEHTPALIUA;
Macchl BEILIECTBA WM 00BbEMA ra3a N0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOTO 3PdeKTa
peakuuu; 3HAYEHHUs BOJOPOJHOTO MOKa3aTels PacTBOPOB KUCJIOT U ILEIOYEH ¢
M3BECTHOM CTENEHBIO JIUCCOIMAIMM; Macchl (00BhEMA, KOJIMUYECTBA BEIIECTBA)
NPOAYKTa PEaKUM, €CIU OJHO U3 MCXOJHBIX BEIECTB JaHO B BUJAE pacTBOpa C
OTpEICIEHHON MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA WM JTAaHO B M30OBITKE
(MMeeT mpUMeCH ); 10JIM BbIX04a MPOAYKTA peaklnu; 0ObEMHBIX OTHOILIEHUI Ia30B;

c(hopMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IJIAHUPOBATH M MPOBOJUTH
XUMHYECKUI  SKCHEPUMEHT  (MpOBEJEHHWE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPIKICHUE KAYECTBEHHOT'O COCTABA HEOPTAaHUYE€CKUX BEILIECTB, OMPEIETICHHUE
CpeAbl pAacTBOPOB BEUIECTB C TMOMOIIBIO HMHJIUKATOPOB, HM3YyUYEHUE BIUSHUS
pa3MYHBIX  (AaKTOPOB HAa CKOPOCTh XUMHUYECKOM peakiuu, pelieHue
OKCTIEPUMEHTANILHBIX 3a7ad 1o TeMaM «Metamusy u  «Hemerammbsy) c
co0JI0/IeHHEM TTpaBUi O€30MacHOro 0OpaIleHus ¢ BEIECTBaMU U J1a00paTOPHBIM
o0opyaoBaHueM, opMyIUPOBATh LIETb UCCIIEIOBAHMS, IPEICTABIATh B pa3IMYHON
dbopme pe3yiabTaThl 3KCIEPUMEHTa, AaHaJIM3MpPOBaTh U  OLIGHUBATh  UX
JIOCTOBEPHOCTB;
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c(hopMHUPOBAHHOCTH YMEHMIA: COOJTIOIATH MTPaBUJIa MOJIH30BAHMS XUMUYIECKON
MoCcyAol W Ja00opaTOpHBIM OOOpYyIOBaHHWEM, OOpaIleHHWsS C BEIICCTBAMH B
COOTBETCTBUMU C HMHCTPYKIUAMH IO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX
OTIBITOB, AKOJOTUYECKH I11€7eCO00pa3HOro MOBEACHUS B OBITY W TPYHAOBOH
JEATEIbHOCTH B IEJISIX COXPAHEHHSI CBOETO 3/I0POBbs, OKPYKAIOUIEH MPUpPOIHOU
Cpeabl W JOCTHXKEHHS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCThH
TOKCUYECKOTO JICHCTBUS HA UBbIE OPTaHU3Mbl ONIPEACIIEHHBIX HEOPTAaHWY €CKHUX
BEIICCTB, TIOHUMAas cMbIca nokazarens [1J1K;

c(hopMHUPOBAHHOCTH YMEHHI: OCYIIECTBIATH II€JICHANIPABICHHBIN TOWCK
XUMHUYECKOH HH(DOPMAITUH B PA3IMIHBIX NICTOYHUKAX (HaydHas U y9eOHO-HaydIHasd
JuTeparypa, CpeacTBa MacCcoBoM HHGpopmarmu, MIHTepHET u Apyrue), KpUTHYeCKU
aHAJIM3UPOBATH XUMUYECKYIO HH(DOpMAITHIO, TIepepadaThiBaTh €€ U UCII0Ib30BaTh B
COOTBETCTBUU C IOCTABJICHHOM yueOHOM 3a1a4eil.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (¢ poBbIe)
Kontpoabubie | [IpakTuyeckue
n/m NporpaMMsbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zneq 1. TeopeTnueckue 0CHOBbI OPraHu4ecKOil XUMHUH
IT i . T
o penMeT OpraHNYeCKON XUMHUHU eo;uwzi y . BuGmiorexa LIOK
. CTPOCHHUSI OPraHUYECKUX COeTMHEHUH A. M. https2/m.edso0.ru/d69df650
byrieposa
Hroro no pasneny 8
Paszneu 2. Yraesoaopoasl
21 IIpenenbHble yrueBoAOpOAbl — allKaHBbI, 5 bu6mmotexa LIOK
' [UKITOATKAHBI https://m.edso0.ru/d69df650
59 HenpenenbHble yriIeBOJOPO/IBL: AJIKEHBI, 14 1 bub6nuotexa LIOK
’ AIIKaJJMEHbI, AJIKMHBI https://m.edso0.ru/d69df650
bubmuoreka [IIOK
2.3 Apomatudeckue yrieBoJopobl (apeHbl) 8 https://m.edso0.ru/d69df650
24 IIpupoHbIe HCTOYHUKH YITIEBOAOPOJOB U UX 4 bubmmotexa LIOK
' nepepaboTKa https:/m.edso0.ru/d69df650
bubmuoreka IIOK
2.5 ["amoreHnIpon3BOAHBIC YIIIEBOAOPOIOB 4 1 https://m.eds00.ru/d69df650
Uroro no pazneny 35

Pa3nea 3. Kuciiopoacoaepxanme oprannyeckue coeauHe HUsI



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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bu6nuoreka [IOK
3.1 Crnprer. dexon 1 https://m.edso0.ru/d69df650
KapOoHMIIbHBIE COSTMHEHUST: aThJICTU Bl U
3.2 keToHbl. KapOoHoBbIe KHCIOTHI. CIIOKHBIE 21 bubmorexa [IOK
https://m.edso0.ru/d69df650
s¢upsl. Kupst
Bu6nuoreka [JOK
3.3 YIICBOTNI 9 https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pa3neu 4. A3oTconepxanme OpraHnyeckKue coeIMHe HUsI
bubmuoreka [IIOK
4.1 AMUHBI. AMUHOKHUCIIOTEI. Benku 12 https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paznen S. BeicokoMoJieKyJISIpHbIE cOeIUHE HUS
51 B 5 bubmuoreka IIOK
' PICOKOMOJICKYIIAPHBIC COCIMHCHHA https://m.edso0.ru/d69df650
Uroro no pazneny 6
OBILEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC
KounuecTBo yacon JIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM ugpoBbIe
Ne ni/mn past Konrpoabusie | IIpakTuyeckue (mupp )
NMporpaMMbl Bcero o0pa3oBareJjibHbIE
padoThI padoThI
pecypcbl
Pa3ne 1. TeopeTuueckue OCHOBBI XUMHU
C L i
N e I
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB JI. 1. MeneneeBa
19 Crpoenue BemectBa. MHorooOpasue 11 1 bubnuotexa LIOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 KMMHHECKHE peaKiiy 19 L 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pa3zneu 2. Heoprannueckasi XuMust
bu6mmoreka [IOK
2.1 Hemeramkr 31 1 3 https://m.edsoo.ru/2dd57f24
bu6nunoreka [JOK
2.2 Meraner 23 ! 2 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 54
Paznen 3. XuMus " ;KM3Hb
31 MeToan! NO3HAHUA B XUMUU. XUMHUS U 9 bu6mmoreka [IOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo paznmeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

102
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,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KoanyecTrBo yacoB
Ne Hara DJIeKTPOHHBIE H( POBbIE
Tema ypoka Konrpoasubie | IIpakTuyeckue
n/n Beero u3yueHusi | oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HadYeHHE
OPraHUYECKON XMMHHU,

1 P 1 bubmmoreka [IOK
TPEACTABJICHUC O https://m.edso0.ru/3686e6f5
MHOTO00Pa3uH OPraHUYECKUX
COEIMHEHU N
DJIEKTPOHHOE CTPOEHUE aTOMa

neposia (OCHOBHOE U
2 1}3]236p ’ éIiHOG COCTOSTHU) 1 butamorexa LIOK
YAA . https://m.edsoo.ru/Oce6fd4c
BanenTHbie BO3BMOXKHOCTH
aToMa yriepoja
XuMHuueckas CBSI3b B
OPraHUYECKUX COEIUHEHUSIX.
3 l\/liexaHmMH 00 as:I([)BaHI/I;{ 1 bubmorexa TIOK
. P https://m.eds00.ru/8d39f5c8
KOBaJIEHTHOI CBSI3H, CIIOCOOLI
pa3pbiBa CBs3ei
Teopus cTpoeHus

4 P P - 1 bu6mmoteka [IOK
OPTaHIHCECKUX COCAMHCHIM A. https://m.edso0.ru/9e595ch8
M. byrneposa
Bu el nzomepuu:

5 CTPYKTypHas, 1 bubamnoreka LIOK
MPOCTPAHCTBEHHASI. https://m.edsoo.ru/b0e61661
DnekTpoHHbIE YPPEeKTH B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
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MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHN I

[pencraBnenue o
K1accupUKauy u

bu6munoreka [IOK

6 CUCTeMaTHUeCcKast
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC) :
OpPTaHMYECKHX BEIICCTB

y Knaccudukanus peakuuii B bubmuotexa LIOK
OpPTaHUYECKOU XUMHUHU https://m.edsoo.ru/ba5706aa

8 CucremaTuzanus u bub6moreka [IOK
000011IeHNEe 3HaHUH 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKU I
psina, obmast gopmyia,

9 HOMEHKIIaTypa U U30Mepusl, bubnmnorexa LIOK
JJIEKTPOHHOE U https://m.edso0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ

10 du3nYeCcKre U XUMUIECCKIE bu6mmoreka [IOK
CBOICTBA aJIKAHOB https://m.edso0.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoe. CriocoObl bubmuotexa LIOK
MIOJIy4EHUSI U IPUMEHEHUE https://m.edso0.ru/259b0a5h
AJTKAaHOB
[ukmoankaHbl: oOmmas

12 dopmyna, HOMEHKIATypa bubmorexa [IOK

M30MepHsi, 0COOCHHOCTH
CTPOCHUS U XUMUYCCKIX

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
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CBOMCTB, CITOCOOBI OJTy4EHUs
U IpUMEHEHUE

Pemenue pacu€rHbix 3a1a4 Ha
OIpeIeTICHNE MOJIEKYIISIPHON
(opMyITBI OPraHUYECKOTO
BEILIECTBA 10 MaCCOBBLIM

bu6nunoreka [JOK

13 JIOJISIM aTOMOB 3JICMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISAIIMX B €T0 COCTAB.
CucremaTtuzanus u
000011IeHrE 3HAHWI 110 TEME
AJIKEHBI: TOMOJIOTHYECKU I
psia, obmas gopmyrna,
HOMEHKIIaTypa, 3JEKTPOHHOE

14 7P =P bubnmnorexa [IOK
1 TIPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKYJI.
CTpykTypHas M HC-TpaHC-
M30MEpHsl ATKEHOB
Pu3nYecKre U XUMUYECKHE

15 cBoiicTBa ankeHoB. [IpaBuiio bubmmorexa LIOK

P https://m.edso0.ru/21069ccd

MapkoBHUKOBa

16 CrocoObI ToTydeHust U bubmmoreka [IOK
IIPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
[Ipakruueckas pabota Ne 1 o

17 " bubnuoreka LIOK
reme lofysenie VBTHJ:eHa " https://m.edsoo.ru/0941eed8
M3y4eHHUe ero CBONCTB

18 Pemienue pacu€THbix 3a1a4 Ha bubnmnorexa [IOK

OIpeIeTIeHNE MOJIEKYIISIPHON

https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
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(bopMyIbl OPraHUYECKOTO
BElECTBA

A.TIKaI[I/ICHLIZ COHpH)KéHHbIe,

M30JIMPOBAHHBIC,

19 TTHPOBAHHBIC bubmaorexa IOK
yMyIIp ' https://m.edso0.ru/04298c0a
OcoOGeHHOCTH AJIEKTPOHHOTO
CTPOCHUS

20 XUMHYECKUE CBOMCTBA bu6nunoreka [IOK
COMPSDKEHHBIX IUCHOB https://m.edsoo.ru/e561253d

21 CniocoObl TOTydeHHS U bubnmnoreka [IOK
MIPUMEHEHHUE AJIKaTMCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKU I
psina, obmast gopmyia,

99 HOMEHKIIATypa, JIEKTPOHHOE bubnmnorexa LIOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6ccac
CTPOCHUE MOJICKYIT,
¢usnyeckue CBOICTBA

93 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
AJIIKHHOB https://m.edso0.ru/23493a93

24 KauecTBeHHbIE peakuny Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CrocoObI ToTydeHust U bubmmoreka [IOK
IIPUMEHEHUE AIKUHOB https://m.edsoo.ru/a6f9alea
P : -

) eIICHHE 33724 pacqufI no BuGmiorexa LIOK
YPABHCHUIO XUMHHCCKOH https://m.edsoo.ru/5db8e526
peaxkuuu
CucremaTtuzanus u

27 B

000011IEHE 3HAHMI 10 TEME



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
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ApeHBI: TOMOJIOTUYECKUI PSifI,
obmast gopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE

bub6moreka [IOK

28 1 POCTPAHCTBEHHOC https://m.edsoo.ru/a92a7094
CTpOCHHE MOJIEKYNl OeH30JI1a U
TOTyoJa, UX (U3NUYECKue
CBOICTBa

29 XUMHUYECKHE CBOMCTBA bubnuoreka [IOK
ApPEHOB: PEAKLIMU 3aMEIICHUS https://m.edsoo.ru/a44alae4
XUMUUECKHE CBOMCTBA

30 apEHOB: PEAKLIUU bubmuotexa LIOK
MPUCOETUHEHUS, OKUCICHUE https://m.edsoo.ru/a44alae4
roMOJIOTOB OeH3011a

31 Oco0eHHOCTH XUMHYECKUX bub6moreka [IOK
CBOWCTB CTHpOJIA https://m.edso0.ru/d5018a54
Pemenne pacy€THbIX 3a/1a4 Ha

39 onpeieJICHUE MOJIEKYIISIPHOM bubnuoreka [IOK
(opMyIbl OPraHUYECKOTO https://m.edsoo.ru/53461a2c
BEILIECTBA

33 CrocoObl moTyueHus u bubnmnorexa [IOK
[IPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
I'eneTnueckas CBS3b MEXKIY

34 pa3MYHBIMU KJIaCCAMU
YIJIEBOAOPOIOB
Pacuérel no ypaBHEeHHAM

35 XAMHUYECKUX PEAKLIUN.

Cucremarusanus 1
000011IeHrE 3HAHWI 110 TEME



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
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36

IIpupoausiii ras. Ilonyrusie
HeTIHBIE Ta3bl

37

KameHnHblii yrosib U pOayKThI
ero nepepadoTKu

bu6aunoreka [JOK
https://m.edso0.ru/69b3398b

38

Hedrp u ciocoOwr e
nepepabotku. [Ipumenenne
MPOIyKTOB MepepadOTKu

HepTH

bu6mmoteka [IOK
https://m.edsoo.ru/21f9de78

39

I'enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJ1accaMu
YIJIEBOJOPOJOB

40

["asioreHonpoun3BoOIHbBIE
YIJIEBOJIOPOJIOB: AJIEKTPOHHOE
CTPOEHHE; peaKI U1
3aMeEICHUS rajoreHa

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

41

JlelicTBHUE IIeI04YeH Ha
raJIOTEHITPOU3BOIHBIC.
BzanmoneiictBue
JIUTAJIOTCHAJIKAHOB C MAarHUEM
" IIHHKOM

42

CucreMarusanus u
000011IeHNE 3HAHUI 110
pazneny "YraeBogopoast”

bu6mmoteka [IOK
https://m.edso0.ru/20e89f22

43

KonTponwsHas paboTa o teme
"YrneBoopobl"

bu6mmoreka [JOK
https://m.edso0.ru/95c9e298

44

[IpenenpHbIE OMHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKU I

psia, obmas gopmyna,

bu6nanoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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CTPOEHUE MOJIEKYI,
M30MepHsl, HOMEHKIATypa,
KIaccupukanus, Qpu3ndeckue
CBOMCTBA

XUMHYECKHE CBOMCTBA

45 MpeeIbHBIX OOHOATOMHBIX Bubmaoreia HOK
pel A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI TOTYyYCHUS U
46 MIPUMCHCHHEC gq HOATOMHBIX brbmorexa [OK
p A https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTtbie 3¢gupsi:

47 HOMEHKIIaTypa U U30MEpUs, bubmmnoreka LIOK
0CcO0EHHOCTH (DU3UUECKUX U https://m.edso0.ru/c2c788b2
XUMHYECKUX CBOUCTB
MHOroaTroMHbI€ CIUPTHI:

48 ATUJICHTJIMKOJIb U DIIUIEPHH, bubmoreka [IOK
ux (pu3nUecKkre U XMMUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBaA
CnocoObI moTyue

49 " PLHTOTYHEHI 1 bu6mmoTteka [IOK
TIPUMCHCHHC MHOTOATOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOI: CTPOEHHUE MOJICKYIIBI,

50 du3maec pe CBOMCTBA M bubmmorexa LIOK

K ) https://m.edsoo.ru/2ce 72618
ToxcuaHOCTH (heHOIa

51 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
¢enona https://m.edso0.ru/037ca5f9

59 CniocoObl TOTydeHUs 1 bubnuoreka [IOK

pUMeHeHue (peHona

https://m.edsoo.ru/c77ddf4c



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
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[Ipakruueckas pabota Ne 2.
Pemenue

bu6mmoreka [IOK

>3 AKCIEPUMEHTAIIBHBIX 3aja4 https://m.edsoo.ru/fd0ced09
no teme "CrupTsl 1 GeHob"

54 CucremaTtuzanus u bubnuoreka [IOK
0000ITIeHNEe 3HAHUH 110 TeMe https://m.edsoo.ru/1810ch9b
Anpaeruipl 1 KETOHBI:

AIEKTPOHHOE CTPOEHUE
KapOOHMJIBHOM TPYIIIIHI; bubamnorexa LIOK
55 ]
TOMOJIOTHUYECKUE PsIbI, https://m.edsoo.ru/b139beaa
obast popmyna, n3oMepus U
HOMEHKIIaTypa
AnbIerupl ¥ KeTOHBI:
56 (u3nyecKne CBOWMCTBA; bubmaorexa HOK
? https://m.edso0.ru/c887425¢c
peaKIy MPUCOCTUHCHHS
Peakuuu oxucienus u
o7 Kaq:::lTBeHHBIC €aKIuu bubmmorexa [IOK
peattt https://m.edsoo.ru/a393baad
QJIBJICTUIOB U KETOHOB

58 CrocoObI mosTydeHUst bubmmoreka [IOK
aIIBJIETU 0B U KETOHOB https://m.edsoo.ru/520d1c51
OaHOOCHOBHBIE MTPEACTHHBIC

59 KapOOHOBBIE KUCIIOTHI, bu6munoreka [JOK
0COOEHHOCTH CTPOEHUSI UX https://m.edsoo.ru/fecOb113
MOJICKYT
N3omepus u HOMEHKIATypa

bu6naunoreka [JOK
60 KapOOHOBBIX KHCIIOT, UX

¢du3ndeckue cBoMcTBa

https://m.edsoo0.ru/700cc87b



https://m.edsoo.ru/fd0ced09
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XHUMHYECKHE CBOMCTBA

61 MpeAeabHBIX OJJHOOCHOBHBIX bubmmorexa TIOK
p A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOMCTB

62 MYPaBbUHOM KUCIIOTHI. bubmmnorexa LIOK
Muoroo6pazue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OcoOGeHHOCTH CBOMCTB:

HeIpeAeTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,

63 5 bubnmnorexa [IOK
AMKAPOOHOBBIX, https://m.edso0.ru/83a08773
TUJIPOKCUKAPOOHOBBIX
kucnort. [IpeacraBurenu
BBICIIINX KAPOOHOBBIX KUCIIOT

64 [TonsTre 0 MpOU3BOAHBIX bu6mmoTteka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
Crioco0bl mosTy4eHust 1

65 MPUMEHEHHE KapOOHOBBIX bubmmorexa [IOK

P P https://m.edsoo.ru/7c065c9d
KUCJIOT
CrnoxHble 3¢upbl:

66 TOMOJIOTUYECKUM psifl, 00IIast bubnmnorexa [IOK
dopmyrna, n3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa

67 dU3NIeCKre U XUMUYECKHE bu6mmoreka [IOK
cBoiicTBa 3¢pupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4:

68 110 YPaBHEHUIO XUMHYECKOU

peaKiuu, Ha ONpeieNieHne



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
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MOJIEKYJISIPHOU (OpMYIIBI
OpPraHM4EeCcKOro BELECTBA

IIpakruueckas pabota Ne 3.

Pemenne
bu6munoreka [IOK

69 IHCHEPHMEHTAILHBIX 3a/a 1 1 https://m.edsoo.ru/486671fb

no teme "KapOoHOBEIE

kucaotTel. CinoxHbie 3Qupb"

Xupsl: cTpoenue,

b K
70 du3nUECKIe N XUMHYECKUE 1 ubuorexa [1O

https://m.edso0.ru/a19c5h98

CBOMCTBA (THUIPOJIU3)

Oco0EHHOCTH CBOWCTB

7 AKHUPOB, COACPIKALMX OCTATKU 1 bubmmnoreka LIOK
HEIIPEIEIbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
KUCIOT. JKUpbl B IpUpo/Ie
MBpl1a KaK COJIM BBICIIIAX
KapOOHOBBIX KHCIIOT, X
72 M(io ee nericrue. [lonsTre 1 bubmmorexa LIOK
e A ' https://m.edso0.ru/3c566565
O CUHTETUYECKHX MOIOIIMX
cpencrBax (CMC)
I'enernueckas cBs3b
73 YIJIEBOJOPOJIOB U 1 bu6anoreka [JOK
KU CIIOPOACOIEPKALMX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEILECTB
74 Pacuétel no ypaBHEeHUAM 1
XUMUUYECKUX PEaKIUM
75 CucremaTtuzanus u 1 bubnuoreka [IOK

000011IeHrE 3HAHWI 110 TEME https://m.edsoo.ru/f8eaf2ebh
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OO0u@as XapakTepucTHKa
YITIEBOJOB U KIIACCHU(PUKALIUS

bu6mmoreka [IOK

& yII1€BOJOB (MOHO-, U~ U https://m.edso0.ru/7a9693al
MOJIUCAXaPHUIbI)

MoHocaxapuisl: GU3HIECKIe

77 CBOIICTBA M HAXOXKJIEHUE B Bubmmorexa TIOK

https://m.edsoo.ru/b4bdda2d
pUpoe
[IpuMeHeHue IIoKo3bI, €€

78 3HAYCHUE B bubmuoreka [IOK
JKU3HEIEATCILHOCTH https://m.edsoo.ru/5e61122d
opranusma
Jucaxapupsl: caxaposa,

79 MaJIbTO3a U JIaKTO3a. bu6nunoreka [IOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TN CaXapuioB
[Tonucaxapuapl: CTpoeHUE

80 MaKpOMOJIEKYH, (pu3mueckue bubmmnoreka LIOK
1 XMMUUYECKUE CBOWCTBA, https://m.eds00.ru/72a04508
MIpUMEHEHHUE

81 [onsiTue 06 NCKYCCTBEHHBIX bubnmnorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e 766
Pemmenue pacueTHbIX 3a/1a4 Ha
ONpeeNeHrE 0N BbIX0Ja bu6mmoteka [IOK

82
MPOJYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOXKHOTO
CucremaTtuzamnus u

83 00001IeHEe 3HAHUH 10 bubmmorexa [JOK

paznerny

https://m.edsoo.ru/08d4364c
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KonTponbHas pabota o teme

bu6mmoreka [IOK

84 "Kucnopopcoaepxange
HCHOpOACONEpH At https://m.edsoo0.ru/42c6678e
OpraHUYECKHE COSAUHECHUS"
AMMHBI: KI1acCUpUKALUSL,
CTPOECHHUE MOJIEKYII, OOIIast
85 (l)opM na I/I3OMKey ust Bubmuorera [JOK
pMy1d, pH, https://m.edsoo.ru/efa7ebca
HOMEHKIaTypa U Gpu3nuecKue
CBOIICTBA
86 XUMHUYECKUE CBOMCTBA bubmuoreka [IOK
A aTHIeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTpOCHHE aHHUJINHA,
87 OCO6CHHOCT"1:II)/I XUMHYECKUX Bubmorexa HOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHMJIMHA
CrocoOBI TOTyUEeHUS U
88 MPUMEHEHU ay;Hq)aTHq KUX bromorexa [IOK
PHMEHCHHE ec https://m.edsoo.ru/eal38763
AMHUHOB
AMUHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEpHS,
89 (bmnqecme}:’p CBOICTBA ’ bubmmorexa [IOK
) https://m.edsoo.ru/d1773e80
OTtnenbHBIE MPEICTABUTENH O
AMHHOKHCJIOT
XUMHUYECKHE CBOMCTBA
AMMHOKHCJIOT, KX
bu6naunoreka [JOK
90 OMOIOTHYECKOE 3HAUECHHUE

aMuHOKHUCIIOT. CHHTE3 U
TUOAPOJIN3 ICIITUA0B

https://m.edsoo.ru/77df705a
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benku xak npupoaHbie

bu6mmoreka [IOK

91 0 €pBL; C
g /TUMEPBE, CTPYKTYPHI https://m.edso0.ru/429e9899
€JIKOB
92 XUMHUYECKHE CBOMCTBA bubnuoreka [IOK
0OeIKoB https://m.edso0.ru/6237306d
AzoTtcoaepxaime
TeTEePOIUKITUYCCKHEC
bu6mmoteka [IOK
93 COCAUHCHHA. HyKIeHHOBHIC https://m.edsoo.ru/521d1431
KUCIIOTBI: COCTaB, CTPOCHUE U
Ouonornyeckasi poib
[Ipaktuyeckas pabora Ne 4.
Pemmenue
bu6mmoreka [IOK
94
BKCHepHIXIzHTaHBHHX 3ajad https://m.edsoo.ru/8e3c02d1
o Teme "A3oTcoaepKalme
OpTraHUYECKHE COSAUHECHUS"
[Ipaktuyeckas pabora Ne 5.
Pemmenue BuG OK
95 SKCIIEPUMEHTAIIbHBIX 3a]1a4 nbmaorexa I
"p https://m.edsoo.ru/bde3fdf6
o teme "Pacno3HaBanue
OpraHUYeCKUX COCAMHEHUT"
KonTponwsHas pabota o teme Eu6 OK
96 "A3oTcoaepKanme nosmorexa L
. https://m.edsoo.ru/ce561bc?
OpraHUYECKHE COCTUHECHUS
OCHOBHI)IG IIOHATUA XUMHUU
BBICOKOMOJIEKYIISIPHBIX Eus OK
97 COEIMHEHNI U METOIBI UX nbmaorexa I

CHUHTC3a —IIO0JIMMEPpU3alud U

ITOJIMKOHICHCAIIUA

https://m.edsoo.ru/7aa63ebd
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08 [TnacTMacchl. YTunuszanus u 1 bub6moreka [IOK
nepepaboTKa IIacTUKa https://m.edso0.ru/82242e0f
DyacToMepbl: HaTypaJIbHBIN

99 CI/IHTGTI/I‘—I:CKI/IG Kayp 1 bubmorexa [IOK

YAy https://m.edsoo.ru/246103ec
Pesuna
Bonokna: HatypaneHble,

100 HCKYCCTBEHHBIE, 1 bubmmnorexa LIOK
cuHTeTnyeckue. Ionumepsr https://m.eds00.ru/5963a601
CHEHATBHOTO HA3HAYCHHUS
[Tpakrraeckas padota Ne 6.

Pemenue

101 Het 1 1 bub6muoreka [IOK
KCTICPHMCHTAIBHBIX 3181 https://m.edsoo.ru/3aebd77a
no teme "Pacnio3naBanue
IJIACTMAcC U BOJIOKOH"

O600mmenne u
cucTeMarunsa 3y4E€HHOTO

102 | woepmamnorewe | 1 Brtmiorora LIOK
, P https//m.edso0.ru/6a22ble8
'BeicokoMonexynsipHbie
coenuuenus"

OBIIEE KOJIMYECTBO YACOB 102 3 6
I10 ITPOT'PAMME
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11 KIIACC
KoumuecTBo 4yacon DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
Tema ypoka Kontpoabubie | IIpakTuyeckue
n/m Bcero u3y4yeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecypebi
Atom. CocTaB aTOMHBIX SIED. bubnmoreka [IOK
1 . 1
XUMUYECKUH 371eMeHT. M30TOombI https://m.edsoo.ru/59c112ee
) CtpoeHue 3J1eKTPOHHBIX 000J10YeK 1 bu6muotexa LIOK
aTOMOB, KBAHTOBBLIE YK CJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XaMuuecKkux 1 bu6nuoreka [JOK
3JIEMEHTOB (S-, p-, d-, F-omemMenThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31€eKTpOHOB 1O 1 bubnuoreka [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
O JIEeKTPOHHEIE KOHPUTYpaIIUH
5) aTOMOE BHGMGHTOB(bB FO};I;IOBHOM u 1 bubnnorexa LIOK
i https://m.edso0.ru/8149e846
BO30YXIIEHHOM COCTOSHUU
5 DIEeKTPOHHBIE KOHPUTYPALIU HOHOB. 1 bubnmoreka [IOK
DIIEeKTpOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
Ilepuonnueckuii 3ak0H U
[lepuoanueckas cucrema
7 P i[c snementos JI. U 1 Bu6nuoreka [JOK
HKUMITHECIIR SIEMERTOB 2. XL . https://m.eds00.ru/16957c01
MeHnieneeBa, CBsI3b ¢ COBPEMEHHOU
TEOPUEN CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
8 P 1 bu6nuoreka [JOK
RAMHACCIATX SJCMCHTOB 1 https://m.edsoo.ru/f8468927
0o0pa3yeMbIX UMU MIPOCTHIX U
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CIIO’KHBIX BEIIIECTB IO TPYyHIaM 1
nepuoiam

Cucremarusanus 1 0000IIeHHE

bu6nuoreka [JOK

9
3HAHUH 10 TEME https://m.edsoo.ru/8fad2942
Bunpl xuMuuecko CBA3N.
MexaHn3mbl 00pa3oBaHus
10 KOBaJICHTHOM C]fﬂBI/I Bonoponnas bubmorexa TIOK
- DOROPOA https://m.edsoo.ru/5a8072af
CBsI3b. MEXMOJIEKYIISIpHbIE
B3aUMOJEHCTBU S
BanentHOCTD U BaJIEHTHBIE
11 BO3MOXHOCTH aTOMOB. CBsI3b bubmuoreka [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYN C https://m.edsoo.ru/3d2ca093
HX TEOMETPUYECKHM CTPOCHUEM
IIpencraBiieHus 0 KOMIIIEKCHBIX
12 " WHEHUSX: TaB U bubmorera IOK
cocHHHE - coc https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. THITBI bubmuoreka [IOK
13
KPUCTAJUIMYECKUX PEILETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
[lonsiTue 0 IUCTIIEPCHBIX CUCTEMAX.
14 I1 TaBJIEHUE O KOO IHBIX bubmorera [IOK
peac CHHUE O KOILIOHA https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHBIE pacTBOPHI: HACKHIIIICHHBIS
15 Y HEHAaCHIIEHHEIE, PACTBOPUMOCTD Bubmuorera IIOK
P p . https://m.edsoo.ru/e9ccdd8d
Kpucrammorugparst
16 CniocoObl BbIpaKeHHUsI KOHIIEHTPAIUH bubmmoreka [IOK

pacTBOpoB

https://m.edso0.ru/328e653a
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Pemenne 3amad ¢ ncnojIb30BaHUEM
HOHATHH "MaccoBas JI0JIA

bu6nmoreka [JOK

17 pacTBOPEHHOIO BelecTBa', https://m.edsoo.ru/785e0ab4
"MoJsipHasi KOHIEHTpauus'"

18 Krnaccudukanust 1 HOMEHKIaTypa bu6mmotexa LIOK
HEOPTraHWYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucremaTuzamus u 0000IcHHE bubmuoreka IIOK
3HAHUH 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas paboTa no remam
"Ctpoenue aroma. [lepuonnueckuit

20 3akoH M [lepmoauueckas cucrema bubnnoreka LIOK
XUMHUYECKHUX A1eMeHTOB /1. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CTpoeHue BelecTBa.
MHuoroo6pasue BerecTB"
Knaccudukanus XaMuueckux
peak il B HEOPTaHUYECKOU 1

21 OpPraHUYECKOU XUMUU. 3aKOH bubmmoreka [IOK
COXpaHEHMsI MAaCChl BEIIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXpaHEHUS U MPEeBpAILECHUS SHEPTUU
MIPU XUMUYECKUX PEAKLIHIX
TennoBsie 3(peKThl XUMHUECKUX BuGorexa LOK

22 peatatitit. TepMoXHMITeckite https://m.edsoo.ru/d1db86da
ypaBHEHHUS
Beraucnenus no ypaBHEHUSIM

23 XUMHYECKUX PEAKLUN U bubmorera HOK

TEPMOXUMHUYCCKUM YPABHCHUAM

https://m.edsoo.ru/87b13954
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CKOpOCTh XMMHUUECKON PEAKLHH, €€

24 3aBUCHUMOCTbD OT Pa3IMYHBIX
(akropoB. Karanus u katam3aTopsl

o5 I'oMoreHHBIC U TeTEPOTCHHBIC
peaxknuu
[Ipakrtrueckas padora Ne 1 mo teme

26 "Bp P (e bubmuoreka IIOK

ATHATHIE paSHHqHLDf OpOB" Ha https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIuu
OOparumebie U HeoOpaTuMbIe bubnmnoreka [IOK

27
peaknuu. XMMHUYECKOE PaBHOBECHUE https://m.edso0.ru/30952f9b
Ipakruueckas pabota Ne 2 o reme

28 "BrnusiHue pa3nuuHbIx (GaKTOpOB Ha bubnuoreka LIOK
MOJIOKEHHE XUMHUUECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecus"

DNEKTPOIUTHYECKAS TUCCOIIHAIHS.
29 Cnnij{ile U cJIa0bIe AJICKTPOJIUTHI bubmiorexa TIOK
p ’ https://m.edsoo.ru/5f766bdf
CreneHb qucconuanuu
Honnoe npousseaenue Boasl. Cpena
30 BOJIHBIX ;)CTBO cf[B Bomo I([) HLIII)Z ’ bubmmorexa [IOK
8 p POB. BO0POL https://m.edso0.ru/3966ca89
nokasarens (pH) pactBopa
I'mpponus comei. Peakinn,

31 P N » bubmuoreka [IIOK
MPOTCKAIOLIE B pacTBopax https://m.edsoo.ru/09d5a9bd
JIEKTPOIUTOB
[Ipakrtuueckass pabora Ne 3 mo Teme
. P P bubnnoreka LIOK

32 XUMUYecKre peakiiuu B pacTBOpax

3JIEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC

bubmuoreka IIOK

33 peaiiiu. BakHEHIME OKMCHTeH 1 https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIN
34 MeTtoa 31eKTpOHHOTO (3JIEKTOHHO- bubnnoreka LIOK
MOHHOTO0) OanaHca https://m.edsoo.ru/fh691387
35 DJIEKTPOJIN3 paCTBOPOB U PACILIIABOB bubnnoreka LIOK
BEIIICCTB https://m.edso0.ru/93fb97d2
36 Perenue 3a1a4 pa3anyHbIX TUIIOB bubmorexa [IOK
lat p https://m.edso0.ru/5a859d16
37 p bubmuoreka IIOK
CLICHUC 3a/1at pasiMUHBIX THIIOB https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001meHe
38 3HAHUH 110 TeMe "XUMHUYECKIE Bubmuorera IIOK
| https://m.edsoo.ru/c161eb85
peaxkuu
39 KoHnTtponbHas pabora o reme bu6motexa LIOK
"Xumnueckue peaxiuu" https://m.edsoo0.ru/a8a0a930
TTonoxenne HEMETaIIOB B
[lepuoanueckoii cucreme
XUMHYECKnX 3yemMenToB J1. W. bubmoreka [IOK
40
MenpeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus nX aToMoB. Dusnyeckue
CBOMCTBA HEMETAJIJIOB
AJmoTponusa HeEMeTaUIOB (Ha
41 P ( docdo bubmuoreka IIOK
TIpUMEPE KHCIIOPOIA, CEPRL, POCRopa https://m.edsoo.ru/ef92c91c
U yriiepojia)
42 Bonopon: monyuenue, puznueckue u bubnuoreka LIOK

XAMUYECKHE CBOMCTBA. [ mapuabl

https://m.edsoo.ru/0aa8f613
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I'ajoreHsl: HaxoXIeHHUE B IIpupoxac,

43 61 HOMvie (usaeciue 1 bubmmoreka [IOK
CHTOCODBI TOMIYHCHHUA, QUIECCKH https://m.eds00.ru/4e223795
XAMHUYECKHE CBOMCTBA
lNanorenoBonopoapl. Baxxueinnme

44 K1 Hepxc):l € COCIUHEHUS buomorexa TIOK

CIIOpOACOAIEpKATI . https://m.edsoo.ru/6b3255e6
rajJoreHoB
JlabopaTopHbIe ¥ TPOMBIIITICHHBIS

45 CrocoOBI MOJTy4E€HHU s TAJIOTEHOB. but6muotexa LIOK
[IpuMeHeHue raJIoreHoB 1 UX https://m.edsoo.ru/6971aca4
COEAUHECHUI

. [Ipaktuyeckas pabdora Ne 4. Pemenue BuGmorexa LIOK
IKCHEPUMCHTAIILHBIX 32181 TO TeME https://m.edsoo.ru/8h26fecd
'"Tanorensr"

Kucnopon: naboparopHsie u
0

o MIPOMBIIIIIEHHBIE CTIOCOOBI BuGmorexa [IOK
MONYHCHH, (pu3HiCCKAE M https://m.edsoo.ru/c8abc36a
XUMHYECcKre cBocTBa. O30H.

[IpumeHneHme KUCIOpPOa U 030HA
Bu6nunoreka [JOK
48 Oxcuiet u nepoxcH et https://m.edso0.ru/5c8816a0
49 Pemenure 3a1a4u pa3auyHbIX TUTIOB buomorexa TIOK
CILICHHE 3a]at b https://m.edsoo.ru/2b6d8b4b

- Cepa: gaxomeﬁne B IIpUPOJIE, BuGmorexa [IOK
CIIOCOORI HOqutem’ (usneciate 1 https://m.edsoo.ru/46afae16
XUMUYECKHE CBOMCTBA

bubmuoreka IIOK
51 CepoBoopo, CyTbdu bt 1

https://m.edsoo.ru/7¢875999
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Kucnoponconepxamme coequHeHHS

bubmuoreka IIOK

52 cepbl. OCOOEHHOCTH CBOMCTB CEpHOM https/m.edsoo.ru/8cfa2548
KUCIIOTHI
[Ipakrtuyeckas pabora Ne 5. Pemenue

53 HKCIIEPUMEHTAIBHBIX 33124 110 TEMeE bubmorexa TIOK
" prMe f https://m.edsoo.ru/0afb05e4

Cepa u e€ coequHeHus
A3OT: HaXOXJACHUE B MPUPOJIE,

54 CIOCOOBI ONTy4eHU S, PU3NUYECKHE U bubnmnoreka [IOK
XAMHUYECKHE CBOKMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoaconepxxanme coemHeHUs

55 I())H GH DAt . A bubmuoreka IIOK
asota. - CODCHHOCTI CBOUCTB https://m.edsoo.ru/e2965afe
A30THOMU KUCJIOTHI

56 [Ipumenenue a3ora u ero bu6mmotexa LIOK
COEIMHEHMH. A30THBIE yI00peHus https://m.eds00.ru/129f5059
docdop: HAXOXKIEHUE B IPUPOJIE,

57 crocoObl mosTydeHus, pu3ndeckue u bubnunoreka [IOK
xumuyeckue cBoiicrsa. docuasl n https://m.edsoo.ru/9a6b43ec
dochun
Oxcuapl docdopa,

58 docdo cct)p;e Lp)lcc):fl)m;[/le kucnotel. Conn bubmorexa LIOK

P B P ' https://m.edsoo.ru/c7a2d429
(hocopHOIl KUCTOTHI

59 ITpumenenue pochopa u ero bu6muotexa LIOK
coequHenuil. @ocdopHsie ynoopeHus https://m.edsoo.ru/a218070a
[Ipaktuyeckas padora Ne 6. Pemenue

P P Bu6nuoreka [IOK

60 IKCIIEPUMEHTAIBHBIX 337124 110 TeMe

"AzoT u pocop u ux coenuHeHus"

https://m.edsoo.ru/8175ac3f
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VYriepoa: HaxoXIeHHE B MPUPOJE,
AJUTOTPOITHBIE MOJT (PUKAITHH;

bu6nmoreka [JOK

61
($r3rYeCcKue U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f%
MPUMEHEHHE
Oxcup yraepona(ll), oxcnna
62 TIepo y;(l\f) (OJI)LHa;I KUCIIOTa U Bu6morexa IOK
y{ po > 3T https://m.edsoo.ru/dba58adf
e€ comu
63 P bubmoreka [IOK
CHICHHE Sa7aT PasiliTHbIX THIOB https://m.eds00.ru/6029b609
Kpe M: HaxXOKICHHE oJie,
64 leoz:)léi? Hiﬂx fjnz qu]z;}:;ini " bubmorera [OK
YT, https://m.edso0.ru/143558ab
XUMUYECKHE CBOMCTBA
65 Oxcup kpemuus(l1V), kpemauneBas bubnmoreka [IOK
KHMCIIOTA, CUJIMKAThI https://m.edsoo.ru/3170e7bl
[IpuMeHeHune KpeMHUsI U €T0 bubnmoreka [IOK
66 coenuHeHui. CTexIo, ero https://m.edso0.ru/393cdac0
MOJy4eHUE, BUJIBI CTEKIA https://m.edsoo.ru/5823cefb
67 P bu6nmmoreka [IOK
CHICHHE 3a/aT PasHIHRIX THIIOB https://m.edso0.ru/b624f801
63 Cucremaruzanus 1 0000IIeHIE bubnmoreka [IOK
3HaHui no reme "Hemeramnsr" https://m.edsoo.ru/6e864db5
69 KoHnTtponbHas pabora o reme bu6moteka LIOK
"Hemertaer" https://m.eds00.ru/d0484c76
20 Ananus pe3ynbTaToB KOHTPOJIbHOU bu6muotexa LIOK
paboThl, KOPPEKLHS OIIMOOK https://m.edsoo.ru/2b7e9510
[lonosxeHre MeTaIOB B
. bubmmoreka [IOK
71 [leprnonuyeckoit cucreme

XUMHYCCKUX IJICMCHTOB.

https://m.edso0.ru/9839c16¢
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Oco0GeHHOCTH CTPOCHHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB

METAJIJIOB
OOnme ¢u3nvecKkre CBOMCTBA
72 MetauioB. [I[puMeHeHue MeTauioB B bubmorexa TIOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 Cnnassl MetauioB. Kopposust bubnmoreka [IOK
METAJLIIOB https://m.edso00.ru/42b872e3
74 Pemenue 3amad pa3andHbIX TUIIOB bubmuorera I[IOK
P https://m.edsoo.ru/e3de37b6
DJEKTPOXUMUYECKU N P
75 HanpspkeHu i MetaioB. O0nme bromuorexa LIOK
p - https://m.edsoo.ru/94eb377a
CIIOCOOBI TTOJTY4CHU ST METAJUIOB
OOmas xapakTepucThka METaNIOB
|A-rpynins [lepuoanyeckoii cuctembl
76 XUMHYECKHX 3ieMeHToB. HaTpuii u bubnuotexa LIOK
KaJIMii: mojgydeHue, Gpu3ndeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOWCTBA, MPUMEHCHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUI
OO0mast xapakTepuCcTHKa METaJUIOB
l1A-rpynnel Tleproauueckoit
CHUCTEMbl XUMUYECKUX JIEMEHTOB.
77 Marnuii ¥ KaJIbLIMii: TOJTy4eHUE buomorera LIOK
T ¥ ? https://m.edsoo.ru/7c3e49c0
¢r3rUecKkue U XMMHUYECKUEe CBOICTBA,
MIPUMEHEHHUE MPOCTHIX BELIECTB U UX
COCIMHEHN N
78 JKécTtkocTh BOJIBI M CTOCOOHI €€ bubmuoreka [IOK

yCTpaHEHUst

https://m.edsoo.ru/c74bfae9



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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ANOMUHUMN: TOTydeHue, pu3nyeckue

bubmuoreka IIOK

79 U XUMHUUYECKIE CBOMCTBA,
https://m.edso0.ru/0e79b266
MPUMEHCHHE
AmdoTtepHble CBOICTBA OKCHUIA U
80 TUJIPOKCUJIA AITFOMUHUS, bu6mmotexa LIOK
TUAPOKCOKOMILIEKCHI aIFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIpUMECHEHHUE
81 Pemenue 3a1a4 pa3nuyuHbIX TUTIOB
IIpaxkrnueckas padora Ne 7. Pemenue
82 3I<ine I/IMeHTaJ'IiHBIX 3a7a4 [10 TEME bubmaoreia HOK
p a https://m.edsoo.ru/27a4af43
"Metaibl MaBHBIX noarpymnmn"
OO0mas xapakTepucThuka METaIOB
mo6ouHBIX ToArpymi (B-rpyrm) bubmmoreka [IOK
83 .
[Iepyuoauueckoii cUCTEMBI https://m.edso0.ru/610d7431
XUMHYECKHUX DJIEMEHTOB
dusnueckue U XUMUYECKHUE CBOMCTBA
84 XpOMa U €ro COeOUHEHUN, UX Brbmaorexa HOK
P ’ https://m.edso0.ru/9911bef3
MPUMEHCHHE
Baxnelinme coeMHeHUs Maprasua.
85 Ilepmanranar Kamausi, €ro Eu6morera HOK
p g https://m.eds00.ru/039d69c8
OKUCJIUTENIbHEBIE CBOMCTBA
dusnueckre U XUMAYECKAE CBOMCTBA
86 JKelle3a U €r0 COCAUHEHHUH. Bu6nuorexa [JOK
[TomyueHnre u MpUuMEeHEHUE CTIIIABOB https://m.edsoo.ru/1b7f8741
JKenesa
dusnueckre 1 XUMUYECKIE CBOMCTBA
i N bubnuoreka IIOK
87 MEeIU U € COSAUHEHUM, UX

INPpUMCHCHUC

https://m.edsoo.ru/2bc0f954



https://m.edsoo.ru/0e79b266
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dusznyecKkre U XAMUYECKIE CBOMCTBA

LIMHKA B €r0 COeIMHEHHH, HX

bu6nmoreka [JOK

88
npUMeHeHHE. [ UIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[pakruueckas pabota Ne 8. Pemenue
89 HKCIIEPUMEHTAIbHBIX 33134 110 TEME bubmorexa [IOK
p https://m.edsoo.ru/abe352ea
"MeTaibl TOOOYHBIX MOATPYIII"
90 p bubmoreka [IOK
CHICHIE Sa/at PASTHIHBIX THIIOB https://m.edsoo.ru/a8b83d83
O06o001enne 1 cucTeMaTu3anus
91 u3 E;I{IHOFO MaTepuaia 1o THeMe Brommoreia LIOK
' Vi Y P https://m.edsoo.ru/e91fe975
Mertanibl
92 KonTponbhas pabota o teme bu6mmotexa LIOK
"Merannst" https://m.edsoo.ru/83f63ea3
03 Ananus pe3ynbTaToB KOHTPOJIbHOU bubmuotexa LIOK
paboThI, KOPPEKLHS OMIMOOK https://m.edsoo.ru/9ebff2fd
Ponb xumMuu B o0ecrieueHun
94 YCTOMYMBOTO Pa3BUTHU S bubnuoreka LIOK
yenoBedecTBa. [loHsTHE O HAYUHBIX https://m.edsoo.ru/080fe 1f0
METO/aX UCCIECIOBAHMS BEIICCTB
Hay4nble nmpuHIMITB OpraHU3aluN
95 XMMHUYECKOTO ITPOU3BOACTBA. bubmuotexa LIOK
[TpoMebITITIEHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTy9eHHU S BAKHEHIIMX BEIIECTB
XUMHYECKOE 3arpsi3HEHHNE
. P bubmuoreka IIOK
96 OKPY)KAIOIIEH CPEeJbl U €T0

IIOCIICACTBH A

https://m.edsoo.ru/9f11bf51
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97 XuMus ¥ 310pOBbE YEIOBEKA. 1 bub6nuotexa LIOK
JlexapcTBEHHBIE CpPE/ICTBA https://m.edso0.ru/a6552721
Xu .P
08 | obecnesermnmnnoi ! buSmiorera LIOK
B https://m.eds00.ru/1f7b5hd?
0€e30MacHOCTH
Kocmernueckue u mapdromepHbie bubnnoreka LIOK
99 1
cpeacTtBa. beiToBast xumust https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTEIIBCTBE.
100 B . 1 bu6nmoreka [IOK
DHCHIIHE CTPOHTCILHEIC https://m.eds00.ru/61e69003
KOHCTPYKIIHOHHBIE MaTePHaIbI
XUMHUS B CEIIBCKOM XO3SICTBE.
101 Opranndeckre 1 MUHEpPATbHbIE 1 bubmoreia HOK
p P https://m.edsoo.ru/fd39587d
yIoOpeHus
102 Cucremaruzamus u 0000IIeHNE 1 bubmmoreka [JOK
3HAHWUU MO TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME



https://m.edsoo.ru/a6552721
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,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

IMPOBEPAEMBIE HA EI'D 110 XUMUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

Koa

MPoBEPSIEMOro
TpeOOBaHuUsA

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHNS OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl Cpe/JIHEro
0o01ero odopasoBanust

1

Bnanenue cucteMol XMMHUYECKUX 3HaHPII>i, KOTOpPas BKIIIOYACT:

11

OCHOBOIIOJIATAIONE TTOHITUS (XAMUYECKHI 3JIEMEHT, aTOM, U30TOIIbI,
JJIEKTpOHHAsE 000JI0YkKa aroma, S-, p-, O-3JeKTpOHHBIC OpOWTAIH
aTOMOB, OCHOBHOE M BO30Y)XJIEHHOE COCTOSIHHE aTOMa, MOH, MOJIEKYIa,
BAJIGHTHOCTb,  3JIEKTPOOTPULIATENIBHOCTh,  CTEMEHb  OKHCIIEHHUS,
XAMHYECKast CBs3b (OG- M T-CBs3b, KpaTHBIE CBS3W), TUOPHIU3AIIMS
aTOMHBIX OpOuTamneil, KpucTrajuinueckas pemeTka, MOJb, MOJApHas
Macca, MOJSPHBIA 00BEM, MOJISpHAs KOHIIEHTpPALHMS, PacTBOPBI
(MCTUHHBIE, TUCIEPCHBIE CUCTEMBI), KpUCTAIUIOTUIPATHI, YIIIEPOIHbBIN
cKeneT, (yHKIMOHANbHAs TPYIIa, paauKai, U30MEpbl, CTPYKTypHas
dopmymna, wu3zomepus (CTpyKTypHasi,  reomerpuueckas  (LHC-,
TPAHCU30MEpH ), TOMOJOTHYECKAN psJI, TOMOJIOTH, YIJIEBOJOPO/IBI,
KUCJIOPOJI- M a30TCOJIEpXKAle COeTMHEHNUs, OMOOTMUECKU aKTHBHBIE
BellecTBa (YIII€BOIbI, JKUPBI, OCJIKN ), MOHOMED, TOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIC COCTUHEHHUS, KPEKUHT, pU(OPMHHT,
TUTBl XUMHUYECKMX pEaKnui (OKUCIHTEIHLHO-BOCCTAHOBUTEIBHBIC,
9K30- M OHAOTEPMHYECKHE, PEaKIUh HOHHOTO OOMEHa, TOMO- H
reTepOreHHbIe, 00paTuMble U HEOOpaTUMBIE), PACTBOP, IJIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJMTHYECKAass  JTUCCOIMAIUs,  CTEICHb
JMCCOIMAIINH, OKUCIIUTEh, BOCCTAHOBUTENb, DIIEKTPOJIHN3, CKOPOCTH

XUMUYECKON peakuy, XMMUYECKOe PaBHOBECHE)

1.2

TEOPUHU U 3aKOHBI (TEOPHS XUMHYECKOTO CTPOCHHS OPTraHHYECKUX
BemectB A.M. bytiiepoBa, Teopus 3JIEKTPOTUTUUECKON TMCCOLIUAIIUH,
[lepronnueckuii 3akon .M. MenneneeBa, 3ak0OH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMHHU, MUPOBO33PEHUECKIE
3HAHUS, JICKAIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XAMHYECKUX SIBJICHUHM, COBPEMEHHBIC IPEJCTABICHUS O CTPOCHUH

BCIHICCTBA HAa AaTOMHOM, MOJICKYJIAPHOM W HAJMOJICKYJIAPHOM YPOBHAX
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1.3

NpEACTaBJICHU A (6] MCXaHHu3MaXx XHUMHYCCKUX peaKHHﬁ,
TEPMOANHAMUYECCKUX nu KMHCTHYCCKUX 3aKOHOMCPHOCTAX nx

IMPOTCKaHUA, O XUMHUYCCKOM PABHOBCCHUHU, NUCIICPCHBIX CUCTCMAX

1.4

(akTONIOTHYeCKUEe CBEACHHS O CBOMCTBAX, COCTaBe, MOJIYYCHHH U
0€30MacHOM  WCIIOJB30BAaHUM BAXHEHIMX  HEOPTAaHUYECKUX U
OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH EATEIHHOCTU

YCJI0BCKa

1.5

o6nme HAaYYHBIC IPUHIUIIBI XUMHUYCCKOTO IMPOU3BOACTBA (Ha npumMepe

IMponu3BOACTBA cepHoﬁ KHMCJIOTBI, aMMHaAKa, MCTaHOJIa, nepepa60TKH

He(TH)

CdopMupOBaHHOCTh YMEHUU BBISBIISTH:

2.1

XapPaKTCPHBIC TMPU3HAKK W B3aUMOCBA3b H3YYCHHBLIX HOHSITPIfI,
MNPpUMCHATH COOTBCTCTBYIOIIMC ITOHATHA HIPU OIMHMCAHUU CTPOCHUSA U

CBOMCTB HEOPTAHUYECKUX U OPTaHUUYECKUX BEILIECTB U UX IIPEBPAILCHU N

2.2

B3aMMOCBS3b XUMUYECKUX 3HAHUU C MOHATUSIMU U nNpeACTaBJICHUAMA
Apyrux npeamMeToB AJid 0oJiee 0CO3HAHHOIO TOHUMAaHUS U OOBSICHCHUS

CYHIHOCTU MaTCpUAJIbHOIO CANHCTBA MUPaA

CdopMUpPOBaHHOCTb YMEHUS UCIIOJIb30BATH:

3.1

HAMMEHOBAHUS XUMHUYECKUX COCAMHEHUN MEXIyHApOJIHOIO CO3a
TEOPETHUYECKOM U TMPUKIATHON XUMUM W TPUBHUAIbHBIE Ha3BaHUs
BEIECTB, OTHOCSIIMXCS K H3YyYEHHBIM KIaccaM OpPraHWYECKUX |

HEOPraHWYECKUX COCTMHEHU I

3.2

XUMHYECKYI0 CHUMBOJIMKY JUISl COCTaBJIeHUs (OPMYST HEOpraHUYECKUX
BEILIECTB,  MOJEKYJSIPHBIX M CTPYKTYpHBIX  (pa3BEPHYTBIX,

COKpaH_IéHHLIX u CKCJICTHBIX) d)OpMy.H OpraHN4YC€CKUX BCHICCTB

CdopMupoBaHHOCTH YMEHUSI KITAaCCH(UITUPOBATH:

4.1

HCOPraHNYCCKHUEC BCHICCTBA, CAMOCTOATCIIbBHO BBIGI/IpaTb OCHOBaHUA U

KPUTEPUH JITsI KiTacCU (DU KAITU U N3yIaeMbIX XHMHUECKUX OO BEKTOB

4.2

OpPraHu4Ye€CKUE BEIICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHUA H

KPUTCPUU JIA KJ'IaCCI/I(bI/IKaI_II/II/I HN3y4aCMbIX XUMUYCCKUX 00BEKTOB

4.3

[0 Pa3IMYHBIM MIPU3HAKAM (YMCIy U COCTaBy PEarupyrolnmXx BEIICCTB,
termoBoMmy d(dexry peakiuu, W3MEHEHHIO CTEIICHEH OKHCIICHUS

3JIEMEHTOB, 0OPAaTMMOCTH PEAKIIMH, YIaCTHUIO KaTAIH3aToPa)

CdopMUpOBaHHOCTb YMEHUS XapaKTePHU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHHUHM) U HOHOB

XUMHYCCKUX BJIEMEHTOB 1 — 4 nepnoaoB Hepnozlnqecxoﬁ CHUCTCMBI
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HH MeHz[eJIeeBa 1 UX BAJICHTHBIC BO3MOKHOCTHU, UCITIOJIb3YA IMOHATHA

S-, p-, d-351eKTpOHHBIC OPOUTAIIH, SHEPTETHUCCKUE YPOBHH

CdopMupOBaHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHS
CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU COEAUHEHUM IO

IepruoJaM u rpymnmam

C(i)OpMI/IpOBaHHOCTB YMEHUA COCTABJIAITH YPABHCHUS XUMHUYCCKUX

peaKI_II/Iﬁ U paCKpbIBATb UX CYIIHOCTb!:

7.1

OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/II\/II IMoCpeaACTBOM

COCTAaBJICHU A 3JICKTPOHHOT'O OanaHca 3THX peaKuHﬁ

7.2

YpaBHCHHA peaKHI/Iﬁ Pa3IMYHBIX THUIIOB; IIOJHBIC U COKpaH_IéHHLIC
YpaBHCHHUA peaKuHﬁ MOHHOTO O6MCHa, YUUTbIBasA YCJIOBUS, TIIpU

KOTOPBIX 3TU PCaKIUU UAYT 10 KOHIIA

7.3

peaKuii TUIPOJn3a, PEeaKuil KOMILIEKCOOoOpa3oBaHus (Ha mpuMepe

THAPOKCOKOMIIJIIEKCOB ITWUHKA U aIIIOMI/IHI/Iﬂ)

CdopMUpOBaHHOCTH YMEHUS TTIOTBEPKIATh:

8.1

Ha KOHKPCTHBIX IIPpUMEpAX XapaKICp 3aBHUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHU4YCCKUuX COEIUHEHUN OT KPaTHOCTH W THIIA
KOBAJICHTHOM CBS3HU ((5' u TE'CBSBI/I), B3aMMHOI'O BJIMAHHUA aTOMOB H
I'pYyIIl aTOMOB B MOJICKYJIAX, a4 TAKXKE OT 0COOEHHOCTEH peajim3anunn

PA3INYHBIX MCXaHU3MOB ITPOTCKAHUSA pCaKI_II/Iﬁ

8.2

XapPaKTCPHBIC XUMHYCCKUE CBOMCTBA BEIICCTB COOTBETCTBYHOIIIMMU

OKCIICPUMCHTAMU U 3allUCAMHA ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHI/Iﬁ

CdopMUpOBaHHOCTh YMEHHS XapaKTepHU30BaTh COCTAB U BakKHEHIME
CBOMCTBA BELIECTB, IPUHAMICKALMX K ONPEHEIEHHBIM KilaccaM U
IpyIIaM COEIMHEHUH (IPOCThIE BEIECTBA, OKCHMIbBI, T'MIPOKCHIBI,
COJIM; YITIEBOAOPOBI, TPOCThIC d(UPHI, CITUPTHI, CHOIBI, ATIbIACTH/IBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(UPBI, KUPHI, YIIIEBOJIBI,

aMUHBI, aMHUHOKHCJIOTHI, OCITKH )

10

CdopMUpOBAaHHOCTh YMEHHS NPOBOJUTH PACUETHl MO XUMHUYECKUM
dopMynaM U ypaBHEHMSIM XUMHYECKHX PEaKLHMil ¢ MCIOJb30BaHHEM

(I)I/ISI/ILIGCKI/IX BCIIMYHH:

10.1

Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJIYKTa PEAKIIUH, €CIIA OHO
W3 WCXOAHBIX BEIIECTB JaHO B BHJE pPacTBoOpa C ONpeeNnEHHON
MacCOBOM JI0JICH pacTBOPEHHOTO BEIECTBA WJITH J1aHO B M30BITKE (MMEEeT

MIPUMECH )

10.2

MaccOBOM UM 00BEMHOM IO, BBIXO/1a TMPOJIYKTa PEaKIUU




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

10.3

Teru1oBoro xpexra peakiuit

10.4

00BLEMHBIX OTHOIIEHU ra30B

10.5

10 HAXOXKACHUIO XUMUYECKOW (POPMYITBI BEIeCTBA

11

Branenue cucremMor 3HaHUM O METOAAaX HAy4dHOIO NO3HAHUSA SBJICHUN
MpUPOABI, HCIOJB3yEMbIX B €CTECTBEHHBIX HayKaX W YMEHHE
MPUMEHATh 3TU 3HAHUSA TIpPU DKCHEPUMEHTAIBHOM HCCIIEJOBAHUU
BEIICCTB M JJII OOBSICHCHUS XMMUYECKHX SBJICHHMI, UMCIOIMX MECTO B
IIPUPOAE, IIPAKTUYECKON JACATEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOU

KHN3HHU

12

CdopMUpPOBaHHOCTh YMEHHUSI NPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O
COCTaBE M CBOWCTBAX BELIECTB ISl IKCIEPUMEHTAIBHON MPOBEPKHA
TUIIOT€3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHUUYECKUX
peakuuii M MPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHMUS,
CHCTEMHbIE XUMHYECKHE 3HAHUS JUIsl OOBSCHEHUSI M TPOTHO3MPOBAHUS
SBJICHUH, UMEIOIMX €CTECTBEHHOHAYYHYIO IPUPONY; JUISl MPUHATUS

IpaMOTHBIX pCI_HeHI/Iﬁ npo6neM B CUTYyallUsX, CBA3AHHBIX C XUMHUEH

13

CdopMupoBaHHOCTb YMEHHUS IJIAHUPOBATH U MIPOBOJAUTH XMMHYECKU N
SKCIEPUMEHT (MOydeHUE U H3ydeHUE CBOWCTB HEOPTaHUYECKUX U
OPraHMYECKMX BELIECTB, KAYECTBEHHBIE PEAKIHUHU YIIIEBOJIOPOIOB
Pa3IMYHBIX KJIACCOB U KACIOPOJICOAEPKAMX OPraHMYECKUX BEILECTB,
pEIleHHE  DKCHEPUMEHTAIBHBIX  33aJa4 [0  PACIO3HABAHUIO
HEOPraHMYeCKHMX U OPraHMYECKUX BEILECTB) C COOIOJAECHHUEM IIPaBUI
OezomacHOro oOOpalleHMsT ¢  BeIeCTBAaMM U JIaOOPaTOPHBIM
obopynoBanuem; GOpMyIHpOBaTh LIETH UCCIEJOBAHUS; MPEACTABIATH
B pa3IMuHOM (opMe pe3ynbTaTbl SKCIIEPUMEHTA, AaHAIW3UPOBATh U

OLICHUBATL UX TOCTOBCPHOCTDH

14

CdopMUpOBaHHOCTb YMEHUSI OCYIIECTBIIATH 1€JI€HAPABICHHBIH TOUCK
XAMHYECKOH WHGOpPMAIMM B Pa3IMYHBIX HCTOYHUKAX (HaydHas |
y4eOHO-Hay4YHas JIUTepaTypa, CpeiCcTBa MaccoBOl MHQopMaIuu, CeTh
WnTepHer u Japyrue), KpUTUUECKH aHAIM3UPOBATh XUMHYECKYIO
uHpopMaluio, nepepadbaTeiBaTh €€ U MUCIOJIb30BATh B COOTBETCTBUU C

MOCTaBJICHHOW y4eOHOM 3a1aueit

15

CdopMupOBaHHOCTH yMEHHSI TMPOTHO3UPOBATh, AHATU3UPOBATH U
OIICHUBATh WH(OPMAINIO C TO3UIMN IKOJOTHYECKOW O€301acHOCTH
MOCJICJICTBUY OBITOBOM U MPOM3BOJCTBEHHOMN IEATCILHOCTH YCIIOBEKA,
CBSA3aHHOU C mepepaboTKoN BemecTB; CHOPMUPOBAHHOCTh YMEHHH

OCO3HaBaThb OIIACHOCTH BOSI[GI\/’ICTBI/IH Ha JKUBBIC  OpraHW3MbI
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Ol'IpeI[eJ'IéHHI)IX BCUICCTB, ITOHHMAas CMBbICJI ITOKa3aTCiAa npenenLHoﬁ
HOHYCTHMOﬁ KOHIOCHTpalM, WU IIOJACHATHL Ha IIPHUMEpax CIT0COOBI
YMCHBIICHUA W MTIPCAOTBPALICHHUA HUX BpPCAHOIO BO3ﬂCﬁCTBHﬂ Ha

OpraHu3M 4€JIOBCKa
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HNEPEYEHDb OJIEMEHTOB COAEPKAHUSA, IIPOBEPSEMBIX HA EI'D
1HO XUMHHN

Kon IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA

1 Teopernyeckre OCHOBBI XUMUH

Crtpoenue BenectBa. CoBpeMeHHast MOJIEb CTPOCHHS aToMa. PacmpeneneHue
9JIEKTPOHOB TI0 JHEPreTHYECKHM YpoBHSAM. Kiaccudukamuss XWMHYECKUX
1.1 31eMeHTOB. OCOOEHHOCTH CTPOECHMS SHEPIETUUECKUX YPOBHEH aromoB (S-, p-,
d-anemenTtoB). OCHOBHOE M BO30YXKIEHHOE COCTOSIHHSI aTOMOB. DJICKTPOHHAs

KoH(uTyparus atoMa. BajleHTHBIE SJIEKTPOHBI

Ilepuonnueckas cucrema xumuueckux osnemeHToB JI.M. Menzeneesa.
®usnyeckuit cmeici llepuoanueckoro 3akona .M. Menneneesa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB DJJIEMEHTOB M WX COEAWHEHWUH II0
IepuojaM MU Ipynnam. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX COGI[I/IHGHI/II;'I, BBICIIMX OKCUIAOB U THAPOKCHUIOB

1.3 BanenTHOCTSE. :‘)J'IGKTpOOTpI/IHaTeJ'IBHOCTB. CreneHb OKUCIICHUS

Bu el xumuueckoil cBsi3u (KOBaJEHTHAs!, MOHHAsL, METAININYECKas, BOJIOPOIHAs)
U MexaHu3Mbl €€ o0pazoBaHUs. MeXMOJEKyIspHbIE B3aUMOJAEHCTBUSL
1.4 BemectBa  MOJIEKYNSIpHOTO M HEMOJEKYJASPHOTO  CTpoeHHUs.  Tumbl
KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEHIECTB OT THIIA

KPUCTALTAYECKOW PEIIETKH

Xumuueckass  peakuus.  Kmaccudukamuss — XMMHYECKUX — peaknuil B

Lo HEOPraHMYECKOM M OPraHUYeCKON XMMHUU. 3aKOH COXpPAaHEHHUsI MacChl BELIECTB
1.6 CxopocTh peakinu, € 3aBUCUMOCTb OT Pa3IUnYHbIX (AKTOPOB
1.7 Tennossie 3pexTsl XuMHUeckux peakuuii. TepMmoxummyeckue ypaBHEHHS
18 OOpatumble peakuuu. XuMuuyeckoe paBHoBecue. DakTopbl, BIUAIOIME Ha
' cocTosiHue Xumuyeckoro pasHoBecus. I[Ipunnun Jle Ilarense
Dnekrponutrdeckas auccoruanus. CuinbHble U cinadbie dekTpoauThl. Cpena
1.9 BOJHBIX PAcTBOPOB BEILIECTB: Kucias, HelTpampHas, menouHas. CrTeneHb
nuccounanu. Peakiiuu moHHOTO oOMeHa
110 IMuaponus coneit. Monnoe npounsseaenue Boibl. Bogopoansiit nokazarens (pH)
' pactBopa
CnocoObl  BBIp@KEHHS  KOHI[EHTpAllMd  pPacTBOPOB:  MaccoBas  JOJs
1.11 pacTBOpPEHHOTO BELIECTBA, MOJSIpHAsT KOHLEHTpanus. HaceblleHHbsie U

HCHACBINICHHLIC PACTBOPLI, paCTBOPHUMOCTb. KpHCTaHHOFI/I,[[paTBI
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1.12

OKHCITUTEIIFHO-BOCCTAHOBUTEILHEIC pEeaKuuu. HOBGI[GHI/IC BCIICCTB B Cp€aax C

pasubIM 3HaueHueM PH. MeTobl aiekTpoHHOro OanaHca

1.13

DJIEKTPOJIM3 PACTBOPOB U PACILIABOB COJICH

2

OCHOBEI HeOpraHquCKOﬁ XUMHUHU

2.1

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHUM. Howmenknarypa

HCOPraHUYCCKHUX BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX METAJUIOB (HATpUM, Kanui, KaJIbLUU,
MarHui, alfOMUHUM, IIUHK, XpOM, >K€JI€30, MEllb) U UX coenuHeHui. Ooume

CITOCOOBI MMOJY4YCHH A MCTAJLJIOB

2.3

XUMHYECKHE CBONCTBA BAXHEHIIMX HEMETANIOB (TaJIOTEHOB, CEphI, a30Ta,
docdopa, yrmepoma W KpEeMHHS) U UX  COCAUHEHUH  (OKCHUJIOB,

KUCIIOPpOACOACPKAINX KHUCJIOT, BOOAOPOAHBIX COGZ[HHCHHﬁ)

24

I'enerndeckas cBsI3b HCOPraHNYCCKHX BCIICCTB, IMPHUHAMJIC)KANMUX K

PA3INYHBIM Ki1acCaM

2.5

#HPar### inenTuukanus HeopraHM4eckux coequHenunil. KauectBeHHbie

PCaKO Ha HCOPTAaHUYCCKHEC BCIICCTBA U HOHBI

OCHOBBI OpraHUYECKOU XUMHU

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPHH XUMHUYECKOTO CTPOSHHUS OpPraHUYECKH X
coenuHeHut A.M. ByriepoBa. YriiepoaHblid CKEJIET OPraHUYECKOU MOJICKYIIBI.
KpaTHOCTh XMMHYECKOH CBs3U. S- M P-CBs3U. SP3-, SP2-, SP-ruOpuan3anum
opOuTasneit aToMOB yriepoaa. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOTO

CTpoeHus MoJieKyl. ['omonoru. 'omonornueckuii pspa. M3zomepust u n3omepsl

3.2

Ilonsatne o QyHkuuoHanpHOM  rpynme. OpueHTanuoHHbIE 3(O(EeKTHI

3aMecTUTeNnen

3.3

[IpencraBnenne o kiaccu@ukanuym oOpraHuveckux BeuecTB. HomeHknatypa
OpraHUYECKUX COEIUHEHUM (cucreMaTuyeckas) M TpPUBHUAIbHbIE Ha3BaHUS

BOXHEWIIMX MPEICTABUTEIICH KIIaCCOB OPIraHMYECKUX BEIECTB

3.4

CBoOoHOpaIUKaNbHBIA W HMOHHBIA MexaHW3Mbl peakuuu. lloHsTHe o

Hykieoduiie u snexrpoduie. Ipasuno MapkoBuukoBa. [IpaBuio 3aiiieBa

3.5

AnkaHbl. XMMUYECKHE CBOMCTBA AJIKAHOB: TaJIOTEHUPOBAHME, IETHAPUPOBAHUE,
TEPMUUYECKOE pa3oKeHUe, KPEeKUHT, H3oMmepusanus, ropenue. [lomydenue
ankanoB. [luknoankanpl. Creuuduka CBONCTB IUKIOAIKAHOB C MaJbIM

PasMCpOM IHUKIIA. PeaKI_[I/II/I IMPpUCOCINHCHHUA U PAINKAIIBHOT'O 3aMCIICHU A

3.6

AJskeHbl. XMMHUUYECKHE CBOMCTBA: PEaKIIMU MPUCOCINHEHU S (TaIOTEHUPOBAHUE,

TUJIPUPOBAHKE, TUIPOraJIOTeHUPOBAHNE, TUpATALMsl), TOPEHUS, OKUCIEHUS U
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IIOJIUMEPHU3alIUuH. HpOMBII_U.]'IeHHBIG u na6opaTopHLIe CIIOCOOBI IMOJIYUCHU A

AJIKCHOB

3.7

Ankanvenbl. XUMUYECKUE CBOMCTBA aJKaJMEHOB: PEAKIMU MPUCOCIUHEHUS
(ruppupoBaHue, TalOreHUPOBAHUE), TOpEeHUsT U nonumepusauuu. [lomydyenue

AJIKaIUCHOB

3.8

ANKnHBI. XUMHUYECKHE CBOCTBA: pCaKkuu IMpuCOCANHCHU A (I‘aJ'IOFeHI/IpOBaHI/Ie,
TUAPUPOBAHUEC, TUApPATALIHA, FI/I,HPOFaJ'IOl"eHI/IpOBaHI/IC) Kak croco0 MOJIYYCHHUA
MMOJIMMCPOB U APYIUX IIOJIC3HBIX ITPOAYKTOB. Peakuuu 3amMenieHus. FopeHHe
AllCTUJICHA KAaK HCTOYHHK BBICOKOTCMIICPATYPHOI'O IINIAMCHU U CBApPKU U

PE3KU MCTAJIJIOB. HpI/IMCHeHI/IC alCTHUJICHa

3.9

Aperbpl. XHUMHYECKHE CBOWCTBAa O€H30Ja: peakmuu DIEKTPOPUILHOTO
3aMeIlIeHNs, NpUcOoeAuHEeHus (TMIpUpOBaHUE, TajoreHupoBanue). Peaxuus
ropeHus. OCoOOEHHOCTH XMMHUYECKUX CBOWMCTB Toiyosia. Ilomydenue OeH3oa.
Oco0eHHOCTH XUMHYECKUX CBOMCTB ctupona. [lommmepusanus crtupona.

Croco0bI IMOJIYYCHUA U IPUMCHCHUC apOMATHUYCCKUX YITICBOAOPOAOB

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIE CHUPTHI. XUMHUUYECKHE CBOMCTBA:
B3aUMOJICIICTBHE C HaTpUeM KaKk CIOCOO0  YCTAHOBJICHHS  HaTU4us
TUJIPOKCOTPYIIBI, €  TAJOI€HOBOAOPOAAMHU  KaK  CIOCOO  IOJIydeHUs
pacTBOpUTENEH, BHYTPHU- M MEXMOJIEKYJIspHas jaeruaparanus. Peakuus
roperus. [lomydeHue sTaHONa: peakuusi OpOKEHUS TIIOKO3bI, THUApATAIUs
STHJEHA. OTWJIEHIJIMKOJIb W TIMLEPUH KaK MPEACTaBUTENTH IIPENENbHbBIX

MHOT'OAaTOMHBIX CITUPTOB

3.11

®enon. XuMHUECKHE CBOMCTBa (peHONIA (peakuuu ¢ HAaTpUEM, T'HIPOKCHIOM

Hatpus, Opomom). [lonydenne enona

3.12

Anpaernipl. XUMUYECKHE CBOMCTBA MPEACIbHBIX albJACTUIOB: THAPUPOBAHHUE;
KAaueCTBEHHBIC PEaKMU Ha KapOOHUIBHYIO TPYIIYy (peakuus «cepedpsHoro
3epkajiay, Bzaumopelicteue ¢ ruapokcuaom mMeau (II). Iomyuenue mpenenbHbIX
QNBJETUOB: OKHCIIEHUE CIUPTOB, TUApATallMs aleTulieHa. AIETOH Kak

npeaACTaBUTEIIb KCTOHOB. OcobeHHocTu pPCaKkin OKUCIICHU A aliICTOHA

3.13

Kap6oHoBble KUCIOTBI. XMMHYECKUE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. OCOOCHHOCTH XHMHUYECKHX CBOWCTB MYypaBbUHOMN
kucioTel. IlonydeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJIEHUE AaJKaHOB, AJKEHOB, MEPBUYHBIX CIIMPTOB, albAeruioB. Beicume

OpEACIBHBIC U HEITPCACIIBHBIC Kap6OHOBI>Ie KHCJIOTBI

3.14

Cnoxuble >¢upbl U xupbl. CrocoObl MOJNYy4EeHUS CIOXKHBIX 3I(UPOB.
OOpatumocTh peakiuu sTepuukanii. [IpumeHeHne CIOXHBIX 3(QUPOB B

MULEBOH U MappOMEPHON MPOMBIITICHHOCTH. JKUPBI KaK CIOXHBIE 3(UpHI
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TNIMOCPHUHA U BBICIIMX Kap6OHOBBIX KHMCJIOT. XHUMHYECKHE CBOMCTBA KHUPOB:
TUAPUPOBAHUC, OKUCIICHHUC. FPI,Z[pOHPIS, HJIX OMBIIICHUE, JXHUPOB KakK CIoco0
IIPOMBINUICHHOI'O IMOJIYUCHUA COJIeH BBHICIIMX Kap6OHOBBIX KHCIIOT. MBIITA Kak

COJIM BbICHIMX Kap6OHOBBIX KHCJIOT

3.15

XUMUYECKHE CBOMCTBA IJIIOKO3bI: PEAKUUM C YYaCTHMEM CIHUPTOBBIX H
QIIBICTUTHOW TPYIIT U MOJIOYHOKHCIIOe OpokeHue. [IpuMeHeHune rimoko3bl, eé
3HAYEHUE B KHU3HEACATEIbHOCTH Opranusma. Jlucaxapuipl: caxaposa, MajabTo3a.
BoccranaBiuBaronme ¥ HEBOCCTAHABIMBAKOIME Aucaxapuabl. ['maponus
nucaxapuaos. [lomucaxapuael: kpaxman, MIMKoreH. CTpoeHrne MakpOMOJIEKYJT
KpaxMajla, DIMKOTeHa M IeJUII003bl. DU3MUYecKre CBOMCTBAa KpaxMalia H
LEJUTI003bl. XUMUUYECKME CBOMCTBA Kpaxmana: THJIpOJIM3, KaueCTBEHHAas
peakuus ¢ MOAOM. XMMHUUYECKUE CBOMCTBA LEJUIHOJI03bI: THIPOJIN3, TTOIYYEHHE
3¢upoB nemnono3bl. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

aIeTaTHBIN IIEIK)

3.16

AMHHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIMHU C BOAOW, KUCIOTaMHU,
peakiusi TOpeHUsA. AHUIUH KaK TPEACTaBUTEIh apOMATHYECKHMX aMHHOB.
XUMHYECKHE CBOWCTBA AHUJIMHA: B3aUMOJCHCTBHE C KUCIOTaMH, OpOMHOMN
BOJIOW, OkucieHue. IllollyueHne aMUHOB aJIKUJIMPOBAHUEM aMMHaKa U

BOCCTAaHOBJICHHUEM HUTPOIIPOU3BOJHBIX YITICBOJOPOA0B

3.17

AMWHOKHCIIOTBI W O€NKd. AMUHOKHUCIOTHI KaKk aM(pOTepHbIE OpPTaHUYECKHE
coequHeHus. OCHOBHBIE aMUHOKHUCIIOTBI, oOpa3zyromme Oenku. XUMHUUYECKHe
CBOMCTBA OCIKOB: THIPOJIH3, JICHATYpAIHsl, KAYECTBEHHBIE (I[BETHBIC) pEAKITUU

Ha OeJIKHu

3.18

CtpoeHHe U CTPyKTypa MOJMMEPOB. 3aBUCHUMOCTh CBOWCTB IMOJMMEPOB OT
cTpoeHuss Moyekyld. OCHOBHBIE CIIOCOOBI MOJY4EHHUS! BBICOKOMOJIEKYIISIPH BIX
COCIMHEHU : peakIiuy MOJIMMEpHU3alluy U oNMKoHAeHcannu. Knaccudukanus

BOJIOKOH

3.19

###ParttH nenTurkalusi opraHnv4eckux coeuHeHui. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHWEC OPTraHUYCCKHUX BCIICCTB

3.20

I'eneTnueckas CBS3b MCKAY KiIaCCaMH OPraHUYCCKUX COE€IMHEHUN

XUMUSA U KU3HD

4.1

Xumusl B TOBCEAHEBHOW XM3HU. [IpaBuia Oe3omacHOW pabOTHl C €KUM,

TOPIOYUMHU U TOKCMYHBIMU BCHICCTBaAMU, CPpCACTBAMU OLITOBOM XUMUH

4.2

XuMus U 310pOBbe. XUMHS B MEAULIMHE. XUMHUS U CEIIBCKOE X034 CTBO. XUMUS
B IIPOMBIIUICHHOCTH. XUMHUS U SHEPreTHKA: IPUPOAHBII U OMYTHBIN HeTIHON
rasbl, UX COCTaB U ucnoip3oBanue. CocraB HedTH U e€ nepepadboTka (MpupoaHbIe

HCTOYHMKH YIJIEBOJIOPOJIOB)
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4.3

XUMHUS U AKOJOTHS. XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIEH Cpeabl U €ro
nocnencteusa. Oxpana ruapocdepsl, mouBbl, aTMochepsl, Gopsl U (GayHbl OT
XUMUYecKoro 3arps3HeHus. [IpoGiemMa OTX0M0B M TOOOYHBIX MPOAYKTOB.

AJ'IBTCpHaTI/IBHLIe HCTOYHUKHN SHEPTUUN

4.4

OOume npeacTaBieHUs O TPOMBIIUICHHBIX CIIOCO0AX MOJYYEHUS] XUMUYECKU X
BEIICCTB (Ha MpHUMepe MPOU3BOJCTBA aMMHAKa, CEPHOUN KUCIOTHI). UEpHas u
nBetHas Metamryprus. CTeKI0O W CHJIMKaTHas  IPOMBINDICHHOCTb.
[lpombinvierHass  opranuueckas  xumus. CBIpp€ 1T OpraHUYECKOMN

MIPOMBIIIUICHHOCTH

H##Parf## Tunsl pacu€THBIX 3a7a4

5.1

###Par###Pacu€Thl Macchl BeleCTBA UM 00bEMA Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCce MJIM 00bEMY OJTHOTO M3 YJaCTBYIOIIMX B

PCaKon BCUICCTB

5.2

Hi#HPar###Pacuérel TermoBoro spexra peakuu

5.3

#H#HPar#H#PacuéTel 00BEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKHX PEAKIIHIX

5.4

#iHtPar###Pacuérel Macchl (00bEMa, KOJIMUYECTBA BEILIECTBA) MPOIYKTOB

peaKnu, €CJIM OJHO U3 BEHICCTB AAHO B H30BITKE (I/IMeCT anMecn)

5.5

HiHPar###Pacu€Tbl MaccoBOM MM OOBEMHOMN TOJIM BBIXO/1Aa IPOJYKTA PEaKiu

OT TCOPETHUUYCCKH BO3MOKHOTO

5.6

###Par##PacuéTel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTa
pEaxuuu, €Cliv OJHO U3 BEIECTB JaHO B BUJIE PACTBOPA C OMPEACIEHHOM

MAacCOBOM JI0JIEN paCTBOPEHHOIO BELIECTBA

5.7

#H#Par###PacuéTel ¢ HCTIOJIB30BAaHUEM MTOHSATUN «MAcCOBas IOJIST», «MOJISIpHAS

KOHIOCHTpauus», «paCTBOPUMOCTE»

5.8

##HPar###HaxoxieHne MOJEKYIIpHON (OPMYJIbl OpPraHUYECKOro BEIIeCTBa
10 €r0 IJIOTHOCTHU U MAaCCOBBIM JIOJISIM SJIEMEHTOB, BXOAAIIMX B €r0 COCTaB,

WJIH T10 MPOJYKTaM CrOpaHus
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