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NNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMmMa 1o XMMHUHM Ha YpOBHE CPEAHETO 00IIero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®denepanyn», TpeOOBaHHM K pe3ysbTaTaM 0CBOeHUs (eaepanbHOl 00pa3oBaTeIbHOM IPOrpaMMsI
cpennero  obmero  oopazoBanus(POIl  COO), mnpexacraBinenHsix B DeneparbHOM
rocyJapcTBEHHOM oOpa3zoBareibHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
ydeOHoro mpenMera «XuMHs» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoii Dexpeparuw,
peaM3yIoIIMX OCHOBHBIE 00pa3oBaTeIbHbIE IPOrPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu
paszButus BocnuTanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacmopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT HAa YpOBHE YIIyOJIEHHOIO HU3YyYEHHUs 3aHUMAaeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOro oOpaszoBaHus ywammxcs 10-11 xmaccoB. W3ydenue mnpenmera,
peanuzyemMoe B ycHoBUAX auddepeHmpoBaHHOr0, MTpodrIbHOrO OO0yYeHHS, MPU3BAHO
obecrieunTh 00IIE00pa3OBATENbHYI0 M OOIIEKYJIBTYPHYIO TOJTOTOBKY BBITYCKHHKOB IIIKOJBI,
HEOOXO0IMMYIO IS alalTallui UX K ObICTPO MEHSIOLIMMCS YCIOBUAM JKU3HU B COLIMYME, a TaKkKe
JUTSL TIPOJIOJDKEHUST O0YYEeHHsI B OpTaHU3alUsaX MpodeccuOoHaTbHOr0 00pa30BaHUs, B KOTOPBIX
XMMHUS ABJISIETCS OJJHOM U3 MPHUOPUTETHBIX AUCHUIUINH.

B mnporpaMmmMe mo XMMHUM Ha3zHaue€HHE NpeaMeTa «XHUMHUS» TONydaeT MOApOoOHYIO
UHTEpPIPETAllMI0 B COOTBETCTBUM C OCHOBomojararoummu mnonoxenusmu ProC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, CoepKaHUs, Pe3yIbTaTOB 00yUeHUsl U TpeOOBaHUMN K YPOBHIO
MOJATOTOBKM BBITYCKHUKOB. CBHJETENBCTBOM TOMY SBISIIOTCS CJIECAYIOIIUE BBIOJIHSAEMbIC
IIPOrpaMMOM 1O XUMHUHU (QYHKLUU:

¢ uHPOPMALMOHHO-METOJJMUECKAs, peanu3alus KOTOpOi oOecreynBaeT MOTyYeHUE
NpPEJCTaBICHNUs O LESIX, COAEpX aHUU, OOIIed CTpaTeruu OOy4eHHs, BOCIUTAHUSA U
pa3BUTHs O0YYAIOIIUXCS CPEACTBAMHU IMPEIMETA, U3Y9aeMOro B paMKax KOHKPETHOIO
npoduIs;

® OpraHu3alMOHHO-TUIAHUPYIOLIAs, KOTOpass ~ NpeoycMaTpuBaeT  OIpeJesIeHHE:
NPUHLMUIIOB  CTPYKTYPHUPOBAHUS U  TOCIEAOBATEIILHOCTH HU3YYEHHs  Y4eOHOro
MaTepHuana, KOJUYECTBEHHBIX M KAdeCTBEHHBIX €ro XapaKTepPUCTHK; IOAXOAOB K
(OpMHUPOBAHUIO COJEPHKATEIBHOW OCHOBBI KOHTPOJIS W OLEHKH 00pa3oBaTeIbHBIX
JIOCTHKEHUM 00ydJaloluxcss B paMKaXx MTOroBod arrectaud B (opme eIuHOro
TOCYJIapCTBEHHOT O 9K3aMEHa 110 XUMHH.

[Iporpamma a5t yriyOnEHHOr0 NU3y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEIMETHOE COJepkKaHKue, 00s3aTeNbHOE sl U3y4eHUs
B paMKax OTHCHbHBIX  Opoduieii, mpeaycMaTpuBaeT  pacupeieiieHHe |
CTPYKTYpUPOBaHHE €ro Mo KjiaccaM, OCHOBHBIM CO/EpKaTeIbHBIM JIMHHUAM/pa3aenam
Kypca,

e aéT mMpUMEpHOE paclpeesieHue yueOHOro BpeMEeHU, pEKOMEHIYEMOro JUIsl U3yUeHHs
OT/CTHHBIX TEM;

e [peIaraeT MPUMEPHYIO MOCIIEeA0BATENFHOCT H3yUeHHs Y4eOHOTr 0 MaTepHraa ¢ yaéToMm
JIOTMKH ITOCTPOEHMS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3EH;

e aéT METONMYECKYI0 MHTEpIIpPETAIlio IeJded MW 3aJad HM3ydeHHWs MpeaMera Ha
yriIyOJEHHOM YpPOBHE C y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHEro
obmero o0pa3oBaHUs, COACPIKATEILHON XapaKTEPUCTHUKU TUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa3zoBaTeNbHOM MPOrpaMMbl CPEIHEro oomero oOpa3oBaHUsS



(JIMYHOCTHBIX, METAIPEMETHBIX, MPEJAMETHBIX), & TAKXKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENbHBIX JCHCTBUI 00ydJaromerocs IO OCBOSHHUIO COJAEPKaHUS
peaMera.

ITo BceM Ha3BaHHBIM MO3ULMSIM B IPOrpaMMe 110 XUMHUH IIPETYCMOTPEHA IPEEMCTBEHHOCTh
¢ 00yueHHeM XMMUH Ha YpOBHE OCHOBHOI'O 0011ero 00pa3oBaHus. 3a mpeaeaMi yCTaHOBJICHHON
MIPOrpaMMO 10 XMMHUH 00sI3aTENIbHON (MHBapUaHTHOM) COCTABIISIIOIIEH COEp)KaHUs y4eOHOro
npeamera «XUMus» ocTaércsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOM COCTaBJISIONIEH, KOTOpast
JIOJDKHA ONPEACTSTHCS B COOTBETCTBUH C HAIPABJICHUEM KOHKPETHOTO PO 00yUSHHS.

B coorBerctBuM ¢ KoHuentyanbHbIMH mnonoxeHusmu PI'OC COO o HazHaueHUH
IpeMeToB 0a30BOro M yriryoJ€HHOr0 YpoBHEN B cucTeMe AU PepeHInPOBAHHOIO 00yueHus Ha
YPOBHE cpeiHero o011ero oopa3zoBaHus XUMHsI Ha yPOBHE YIITYOJIEHHOT O M3Y4eHUs HAlpaBJIeH Ha
peanu3anuio NPeeMCTBEHHOCTH C MTOCIEAYIOIINM 3TAallOM MOJTY4YEeHUsI XUMUYECKOro 00pa3oBaHuUs
B PaMKax M3y4Y€HUs CIIELMAJIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKHUX JUCLUIUIMH B By3aX U
OpraHu3alMsIX cpeiHero npodeccuoHaIbHOro 00pa3oBaHus. B 3Tol cBs3u u3ydeHHe npeaMera
«XHUMHS» OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA PACUIMPEHUE U YI1yOJIIeHHEe TEOPETUUECKON U
MIPAKTUYECKON MOJATrOTOBKU OOYUYaIOUIMXCsl, BBIOPABLIMX ONpPEAeIEHHBIN MPOoQuiIb 00yueHus, B
TOM YHCJIE€ C TEPCHEKTUBOM MOCIEAYIOLIEro IOJIYyYeHUs XMMHUYECKOro oOpa3oBaHHUs B
opranuzanusax npodeccuonanpHoro oopasosanus. Hapsany ¢ atum, B ceere TpedoBanuit ®I'OC
COO k myaHupyeMbIM pe3yjibTaTaM OCBOEHHS (efepanbHON 00pa3oBaTENIbHONM IPOrpaMMbl
cpeaHero oOmiero oOpa3oBaHUS H3ydeHHE TMpenMeTa «XHMHS» OPHEHTHUPOBAHO TaKXKe Ha
pelieHre 3a/1a4 BOCIUTaHUS U COLIMATIBHOTO Pa3BUTHUS 00ydaromuxcs, Ha GOpMUpOBaHHUE y HUX
OOILEMHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMOHAIN3alMH y4eOHOro Tpyna U 000OIIEHHBIX
CIOCOOOB JEATENIbHOCTH, UMEIOIIMX MEKAUCIUIUIMHAPHBIN, HAIPEAMETHBII XapakTep.

CocTaBisiOmKUMU TIpeAMeTa «XUMHs» Ha YpPOBHE YIIIyOIEHHOTO M3Y4YEHHUS SBISIOTCS
yriyonéHHbele Kypebl — «Opranudeckas xumusi» U «OOmas u Heopranudeckass xumus». Ilpu
OIIpEJICIICHNH TOIX0J0B K OTOOPY M CTPYKTYpHOW OpPraHM3alluU COJAEP)KAaHUS 3TUX KypCOB B
IporpaMmme Mo XUMuu 3a ocHOBY mpuHATH nonoxeHus ®I'OC COO o paznuuusx 6a30BOro u
yrIIyOJIEHHOTO YPOBHEW M3YUEHUS MPeIMeTa.

OcHoBy cozaepkaHusi KypcoB «Opranuueckas xumus» U «OOmas M HeopraHudeckas
XUMUSD» COCTaBIISIET COBOKYIMHOCTb NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCALIMXCA K 0a30BOMY
YPOBHIO M3y4EHMs IIpeAMETa. JTa CUCTEMa 3HAHUM IOJy4YaeT ONPENEIEHHOE TEOPETHUECKOE
JIOIIOJIHEHUE,  ITO3BOJIAIOLIEE  OCO3HAHHO  OCBOMTbh  CYILUECTBEHHO  OoNbplIMA  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHHUs MpeaMera obecreueHa
BO3MOXHOCTb 3HAUUTEIBHOIO YBEIMUYCHHMs] OOBEMA 3HAHMM O XHUMHYECKUX DJJIEMEHTAaX MU
CBOMCTBaxX MX COCAMHEHUI Ha OCHOBE PACHIMPEHMS U YriyOJNeHUs MpEeACTaBICHUN O CTPOSHUH
BEIIIECTBA, XUMHUYECKON CBSA3M U 3aKOHOMEPHOCTSAX IPOTEKAHUS PEAKLUH, PaCCMATPUBAEMBIX C
TOYKU 3PEHMSI XUMHUECKON KMHETUKH U TEPMOJMHAMUKU. V3yueHue nepuoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHMUYECKHUX  3JEMEHTOB  Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEICTABICHUSAX O CTPOCHUH aToMa. XMMHUYECKasi CBSI3b OOBSICHSAETCS C
TOYKH 3pEHUS SHEPreTUYECKUX N3MEHEHU Ipy e€ 00pa30BaHUU U Pa3pyLICHUH, a TAKXKe C TOUKU
3peHusi MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHue TUIIOB peakiuil JononHgercs popMupoBaHUEM
MPEICTAaBICHUNA 00 3JIEKTPOXMMHUYECKHUX IMPOLECCax U BIEKTPOJIU3E paciylaBOB U PacTBOPOB
BemecTB. B Kypce OpraHMYecKO XHUMHUHU TPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COEMHEHUH yzensieTcss ocoboe BHUMaHUE BOIpOcaM 00 AJIEKTPOHHBIX 3 dekrax, o B3aMMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Ocoboe 3HayeHue UMeeT TO, YTO Ha COAEp)KaHUE KypCOB XMMHUHU YIJIYOJIEHHOTO ypOBHS
M3YUYEHHS TS KJIACCOB OTpeesIEHHOr0 PO uiIs (TIIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOIIOJHEHUH K 00ILel cucTeMe MPEeIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSIHUE CMEXKHBIE IPEAMETHI.
Tak, HanpuMep, B COJIEpKaHUU TTPEMETA [T KIIACCOB XUMHUKO-(pHU3rueckoro npoduis 0ompiioe
3HayeHue OyIyT UMEThb 3JIEMEHThl yd4eOHOro marepuana no obuedl xumuu. Ilpu usydenun
IpeaMeTa B JaHHOM CITydae akIeHT OyAeT caeflaH Ha OOUTHOCTh METOOB IMO3HAHMS, OOIHOCTh
3aKOHOB M TEOPHUH B XUMHH U B (DU3HKE: ATOMHO-MOJIEKYIIIpHAast Teopus (MOJIEKYJIApHast TEOpUs B
¢u3nKe), 3aKOHBI COXPAHEHUS MacChl M JHEPTUH, 3aKOHBI TEPMOAMHAMHUKH, DIIEKTPOIN3A,
MIPEACTABIICHUS O CTPOCHUH BELIECTB U APYro€.

B TO e Bpems B coliepkaHuu MpeaMeTa Ui KIacCOB XUMUKO-OMOIOrH4ecKoro npoduis
OonpIIMKA yIeNbHbIM Bec OyJeT MMEeTh opraHuyeckas Xumus. B aToMm ciydae mpemocTaBiisieTcs
BO3MOXHOCTb /1715 60siee 00CTOSATENLHOIO paCCMOTPEHUS] XUMUYECKOW OpraHU3aluU KIETKH Kak
OMONIOTUYECKON CHCTEMBI, B COCTaB KOTOPOM BXOAST, K TIpUMEpYy, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMIH[IbI, OENKH, yIJIeBOAbl, HYKJIEHMHOBBbIE KHCIOTHl M apyrue. [Ipu sTom
3HaHUSA O COCTaBE U CBOWMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELICCTB
CIIy’KaT OCHOBOM JJIs1 U3y4EHMsI CYLIIHOCTH IIPOLIECCOB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPCHUS.

B murane QopMupoBaHUS OCHOB HAaydHOTO MHPOBO33PEHUS, OCBOCHHUS OOLICHAYYHBIX
METOJI0B [TO3HAHMS U OIbITa IPAKTUYECKOr 0 IPUMEHEHNS HAYYHBIX 3HAaHUM U3Yy4YE€HHE NpEeaAMETa
«XuMHs» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SIX C Y4eOHBIMH
IpeIMeTaMu, BXOSIIMMH B COCTaB IPEIMETHBIX obsacTel «EcTecTBeHHO-Hay4YHbIE IPEAMETHI»,
«Maremaruka u nHpopmaTika» U «Pycckuit sSI3pIK U TUTEpPATypay.

[Ipu n3yuennn yuebHOro npenmera «XUMHA» Ha YriyOJIEHHOM YpOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOT'O H CpemHero oOmiero obOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeit
MIEPBOCTENICHHON 3HAYMMOCTU SBIAETCS (POPMUPOBAHME OCHOB HAyKM XHMHUHU Kak o001acTa
COBPEMEHHOI'0 €CTECTBO3HAHHMSA, IPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M OJHOr0 U3
KOMITOHEHTOB MHUPOBOH KYJIbTYphl. Pemienne 3Toi 3aiaun Ha yriiyOJI€HHOM YpOBHE M3YydEHUS
IIpeIMeTa MpEeANonaraeT peajan3aluio Takux Lelei, Kak:

e (opmupoBaHUe PeACTaBICHU: 0 MAaTEPUATILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
[I03HAaBAEMOCTH SIBJIEHUM TPUPOJIBI, O MECTE XHUMHUHU B CUCTEME ECTECTBEHHBIX HAyK U €€
BeAylleld poiu B OOECIEYEHUU YCTOMYMBOIO Pa3BUTHUS 4YEJIOBEYECTBA: B PEIICHUU
poOJIeM IKOJIOTMYECKOM, SHEPreTUYeCKOM M TMHINEBON 0e30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3JaHUH HOBBIX MaTE€PHUaIOB, HOBBIX HCTOYHUKOB SHEPIUH, B 00€CIIeUeHUN
PaIMOHATIBLHOTO MPHUPOONONB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH
KyJBTYpbl 4eJIOBEKa, & TaKXKe SKOJIOrMYeCKHM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY
3I0pPOBBIO Y IPUPOAHON CpENE;

® OCBOCHHE CHCTEMBl 3HAHUM, JIEKAIIUX B OCHOBE XUMHYECKOH COCTABJIAIOIIEH
€CTECTBEHHO-HAay4HO! KapTUHBI MUpa: (PyHIaMEHTAIbHBIX TOHATUH, 3aKOHOB ¥ TEOPHI
XUMHH, COBPEMEHHBIX INPEACTABICHUI O CTPOCHHMM BELIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIECKYJSIDHOM, HaIMOJIEKYJIPHOM, O TEPMOIMHAMUYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTAX NMPOTEKAaHUS XUMHUYECKUX PEAKIMM, 0 XMMHUYECKOM
paBHOBECHHM, pacTBOpax M AUCHEPCHBIX CHCTEMax, 00 OOIIMX Hay4HbIX MPHHLHMIAX
XUMHUYECKOT O IIPOU3BOJICTBA;

e (opmupoBaHHE Y OOYyYalOIIMXCS OCO3HAHHOTO TOHUMAaHHUA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHYECKHUX 3HAaHUH JUId OOBACHEHMs KIIOYEBBIX MJEH M mpoliieM
COBPEMEHHON XHWMHUH, Ui OOBSCHEHHS W TNPOTHO3UPOBAHUS SIBJICHUH, HWMEIOIMINUX
€CTECTBEHHO-HAyUHYI0 NPUPOAY; TIPAMOTHOTO pELICHHUs] MpoOJeM, CBS3aHHBIX C



XUMHEH, TMPOTHOZUPOBAHMS, aHAIM3a M OLEHKH C TO3UIUHA SKOJIOTHYECKON
0€30MacHOCTH TMOCTEACTBUI OBITOBOM M NMPOU3BOJCTBEHHON NEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOM C XUMUYECKUM ITPOM3BOJICTBOM, HCIIOIB30BAHUEM U NTEPEPAOOTKON BELIECTB;
yrIyONieHHe TIPEACTABICHUH O HAy4YHBIX METOJaxX IMO3HAHUS, HEOOXOIUMBIX IS
npuoOpeTeH sl YMEHUH OPUEHTHPOBATHCS B MUPE BEILECTB M OOBSICHEHUSI XMMUYECKUX
SIBJICHUI, UMEIOILIUX MECTO B MPUPOJE, B MPAKTUYECKON JAESITEIbHOCTU U TOBCEAHEBHOMN
KU3HU.

B nutane peanuzanuu nepBooyepeIHbIX BOCIUTATENbHBIX H Pa3BUBAIOIINX (QYHKIUI LETOCTHON

CHCTEMBI Cpe/IHEro o0IIero oopa3zoBaHus MPU U3YYEHUH TpeaMeTa «XUMUS» Ha YIIyOoIéHHOM
YPOBHE 0CO0YI0 aKTyaJlbHOCTh PUOOPETAIOT TaKue 1IeJIU U 3aJjauHl, KaK:

BOCIIUTAaHHE YOEKJAEHHOCTH B II03HABAEMOCTH SIBICHUH NPUPOABI, YBAKEHUS K
mpoleccy TBOpYECTBa B 00JACTH TEOPETUYECKUX M IMPHUKIAAHBIX HCCIEAOBaHHUH B
XMMUH, (OPMHUPOBAHNE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH;

pa3sBUTHE MOTUBAIMK K OOYy4EHMIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHMIO HA OCHOBE YCBOCHUS O0IIEUETIOBEYECKHUX IIEHHOCTEH;

pa3sBUTHE  IO3HABATENIBHBIX  WHTEPECOB, HHTEIUIEKTYaJbHBIX W TBOPYECKHX
croco0HOCTe oOy4aromuxcs, GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHHS K
CaMOOOpa30BaHUIO W HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO  YCIEIIHOM
npoecCHOHATEHON U OOIIECTBEHHOW NEATEbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3I0POBOM 00pa3e >KHU3HU;

¢dbopMHUpOBaHHE YMEHMH W HAaBBIKOB Pa3yMHOrO IPHPOJOINOIb30BAHUSA, pa3BUTHE
9KOJIOTUYECKOM  KYyJIbTYphbl, = NPUOOpPETEHHE  OIbITa  OOIIECTBEHHO-NOJE3HON
9KOJIOTMUECKON AESTEeNbHOCTH.

OOmiee 4yuCiIO 4acoB, MPEIYCMOTPEHHBIX JUISl M3Y4YEHHUS XMMHUM Ha YriayOJIEHHOM YpOBHE
cpenHero obmero obpaszoBanus, coctaBusieT 204 gaco: B 10 wimacce — 102 gaca (3 gaca B
Heneno), B 11 knacce — 102 gaca (3 gaca B Hezemio).



COJEPKAHUE OBYYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnyeckue 0OCHOBbBI OPraHU4eCKOil XUMHH.

[IpenmMer ¥ 3HAUYeHHE OPraHUYECKON XWMHUHU, TNPEJACTaBIEHHE O MHOrooopasuu
OpraHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHUE aToMa YIiepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aTOMa yriepoaa. XUMUYecKasl CBSI3b B OPraHUYECKUX COCAUHEHMSIX.
Tunbsl Tubpuau3anuyu aTOMHBIX opOuTasiell yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
CBs13U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN ). THIIBI IEpEeKPHIBaHKS aTOMHBIX OpOuTaseH, 6- u m-
cBsi3u. OpuHapHas, JBOWHAs W TpoiHas cBs3b. CrocoObl paspbiBa CBs3eH B MOJIEKYIax
opraHu4eckux BemiecTB. [loHsTHE 0 CBOOOHOM paauKaie, Hykieohuse u dJIeKTpoduIe.

Teopust crpoeHuss opraHuueckux coennHeHuii A.M. byrinepoBa M COBpEMEHHbIE
MIPEJICTaBJICHUSI O CTPYKTYpE MOJIEKYJ. 3HAaUeHHUE TEOPUU CTPOCHUSI OPraHMYEeCKUX COSAUHEHUH.
Monekymnsipasie U CTpYKTypHBIE (Qopmynbsl. CTpyKTypHBIE (OPMYJBI Pa3IMYHBIX BHUJIOB:
pa3BEpHyTasi, CoOKpaméHHas, CckeneTHas. M3omepus. Buabsl u3oMepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAs. JEKTPOHHbIE S(PQPEKTHl B MOJEKYIaX OpPraHWYECKUX COENMHEHUN
(MHIYKTUBHBIA U Me30MEpHBIH 3 PeKThI).

[IpencraBnenue o kmaccuuKkanuu oOpraHMIecKuX BemecTs. [loHsTHE 0 (YHKIIMOHATBHOMN
rpynme. 'omonorus. ['omonornyeckue psiabl. CucreMaTnyeckass HOMEHKIIATypa OpraHuYecKUx
coenunennii (IUPAC) u TpuBuanbHbIe Ha3BaHUSI OTACIIBHBIX MIPEICTABUTEIICH.

OcobenHoctd M Kiaccu(uKanusi — OpraHMveckux  peakuuil.  OKHCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUU.

OKCrepUMEHTAIIbHBIE METOJbl U3YYEHHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
oOpa3amMy OpraHMYecKHX BEIIECTB UM MaTepHallaMyd Ha UX OCHOBE, OIBITHI IO MPEBPAIICHUIO
OPraHMYECKUX BEIIECTB IpU HarpeBaHuM (IJIaBJIEHHE, OOYIJIMBaHWE U  TOpPEHuE),
KOHCTPYMPOBAHUE MOZEJIEN MOJIEKYJI OPraHUYECKUX BELECTB.

YrieBoaopoabl.

Anxkanbl. ['oMonorudeckuii psja ankaHoB, oOmias (GopMmyia, HOMEHKIATypa U U30Mepusl.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOTEKYJ adKaHOB, SP>-THOPHIM3AIMS aTOMHBIX
opburaneit yrnepojaa, 6-cBs3b. OU3HUECKre CBOMCTBA aTKaHOB.

XUMHYECKHE CBOWCTBA AJIKAHOB: PEAKIMU 3aMEIICHUs], N30MEepU3alliu, JETUAPUPOBAHMUS,
LUKIW3allUY, THUpONIN3a, KpekuHra, ropeHus. IlpeacraBieHne o MeXaHU3ME pPEaAKLUN
pauKaIbHOrO 3aMEIECHUS.

Haxoxnenue B mpupone. CriocoObl oydyeHus: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankanel. O6miast popmysna, HoMeHKIaTypa u u3oMepus. OCOOEHHOCTH CTPOCHUS U
XUMUYECKAX CBOMCTB MajbiX (LIMKJIONPOMAH, IUKIOOyTaH) M OOBIYHBIX (IIMKJIOTICHTAH,
LUKJIOr€KCaH) HUKIoaNKaHoB. CriocoObl MOMY4YEHUs U IPUMEHEHNE UKII0AIKaHOB.

Anxensl. ['omonoruueckuii psji aTkeHoB, 001as popMysa, HOMEHKIIATypa. DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl alKEHOB, SP?-rUOpUAM3aIMs ATOMHBIX OpOHTaneit
yriaepona, o- u n-cBsizu. CTpyKTypHas U reoMerpuueckas (Iuc-TpaHc-) uzomepus. dusznueckue
CBOMCTBA QJIKEHOB. XMMHUYECKHE CBOWCTBA: PEAKUMU MPUCOCIWHEHUSA, 3aMEUICHUS B O-
MOJOKEHUE MPU JBOWHOW CBSI3M, MOJIUMEpU3aluuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbI€ peaky Ha ABOHHYIO CBsA3b. CIIOCOOBI MOY4YEHUS U TPUMEHEHNE AJIKEHOB.



Anxamuensl.  Knaccupukanuss — ankagueHoB  (CONpshKEHHbBIE,  M30JIMPOBAHHbIC,
Kymyaupoganusie). OCOOEHHOCTH HNEKTPOHHOTI'O CTPOCHUS M XUMUYECKUX CBOMCTB CONMPSKEHHBIX
mueHoB, 1,2- wu 1,4-mpucoenunenue. I[lomumepusamus conpspkEHHBIX aueHOB. CrmocoObl
MIOJIy4EHUs U IPUMEHEHUE aJIKaJUEHOB.

Ankusbl. 'oMonmorudeckuil psij aJkuHOB, oOuias Gpopmyna, HOMEHKIATypa U M30Mepusl.
DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJKUHOB, SP-THOpUAM3AIUS aTOMHBIX
opbutaneil yriepona. Pu3NYecKHEe CBOWCTBA AalKHMHOB. XHWMHYECKHE CBOKCTBA: peakIUU
MIPUCOEANHEHNUS, AUMEpPU3alluid U TpUMEpU3alnu, OKucieHus. KucioTHble cBONCTBa aJKUHOB,
UMEIOIINX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaknMM Ha TPOHWHYIO cBs3b. CrocoObI
MOJTyYEHUs U IPUMEHEHUE aJIKUHOB.

Apomarudeckue yrieBoJopoas! (apensl). ['omonoruueckuii psa apeHos, o0mas popmyina,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH30a.
dusnuecKkue CBOWCTBAa apeHOB. XMUMHUECKHE CBOMCTBa OEH30J1a M €ro T'OMOJIOIOB: pEaKIuu
3aMeIleHUs] B OEH30JIbBHOM KOJIBLE W YIJICBOJOPOJHOM pajuKaje, peakluud MpHCOEIUHEHHUS,
OKHCIIeHHe ToMoioroB Oenzona. [IpeacraBnenne 06 OpUEHTUPYIOIIEM JICHCTBUM 3aMECTUTENIEH B
OEH30JIbHOM KOJIbLIE Ha IpUMepe AJKUIbHBIX PaJuKanioB, KapOOKCHUIbHOH, T'MAPOKCUIIBHOM,
aMHHO- W HHUTPOTPYIIBI, aTOMOB TranoreHoB. OCOOEHHOCTH XHUMHYECKHUX CBOWCTB CTHpOJIA.
[Momumepusauus ctuposna. CriocoObl MoTydeHHs U IPUMEHEHHE apOMaTHUYECKHX YIIIEBOIOPOJIOB.

[Ipuponnsiii ra3. Ilonyrasie HedTauble ra3pl. Hedth u e€ mpoucxoxnaenue. KameHHbii
yroib U HPONYKTHI ero mepepadboTku. CrocoObl mepepaOoTku He(TH: MeperoHka, KPEeKHHT
(TepMUYECKUd, KaTaTUTUYECKU), pupopMuHTr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eHeTn4ecKas CB3b MEXy Pa3IUYHBIMU KJIACCAMU YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrE€HIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuum 3aMenieHus
rajjoreHa Ha THAPOKCOIPYIILy, HHUTPOIPYIIy, LUaHOIPyIIy, aMuHorpymmy. JlelicTBue Ha
rajJOreHNpPOU3BOJHBIE BOAHOTO M  CHHUPTOBOrO pactBopa Iwmiénoud. B3aumonencrBue
JUTaJOrCHAJIKAHOB C MAarHUeM M LMHKOM. [IoHATHE O METaluI00praHMYecKHX COEOUHEHMSIX.
Hcnonp30BaHue TaOreHIPOU3BOIHBIX YIICBOAOPOAOB B OBITY, TEXHHKE W TIPH CHHTE3E
OpPTaHUYECKUX BEILECTB.

OKClepUMEHTAIbHbIE METOAbl H3Y4YeHMs] BEIIECTB M MX I[PEBPALICHUI: H3yuyeHUe
(u3NYEeCKUX CBOWCTB YIIIEBOJOPOI0B (PaCTBOPUMOCTD), KAYECTBEHHBIX PEAKLIUN YTIIEBOI0OPOIOB
pa3IMYHBIX KJIaccoB (0OeciBeYMBaHUE OPOMHOW WIJIM MOTHOM BOJBI, PaCTBOpa IEpMaHTaHaTa
KaJusi, B3aUMO/ICHCTBHUE alleTUIICHA C aMMUaYHBIM pacTBOPOM okcua cepedpa(l)), kauectBeHHOE
OOHapyXeHME yIriepoJa M BOAOPOAAa B OPraHMYECKUX BEIECTBAaX, IOJY4YEHHE OSTUIIEHA U
U3YyYeHHE €ro CBOMCTB, O3HaKomiieHHe ¢ Koutekuusmu «HedTts» u «Yromw», ¢ obOpazuamu
IJJaCTMAacC, KaydyKOB M  PE3UHBL, MOJACIMPOBAHUE  MOJEKYJ  YIJIEBOAOPOLOB U
raJIOr€HIIPOU3BOIHBIX YIVIEBOLOPOIO0B.

Kuciopoaconep:xamue opranndecKkue coeMHEeHN .

[IpenensHble onHOoaTOMHBIE cnupThl. CTpoeHHE MOJEKyNl (Ha MpUMepe MeTaHoja U
sTanona). 'omonoruueckuii psa, odmas Gopmyna, u3omepus, HOMEHKIATypa U KilacCupUKaLus.
@dusnyeckrue CBOWCTBA MpeIeNbHbIX OJAHOATOMHBIX CIHUPTOB. BonopoaHbie CBSA3M MEXITY
MOJIEKYJIAMH CIIUPTOB. XUMUUYECKNE CBOWCTBA: PEAKLIUY 3aMEILEHUS, IETUIPATAlluH, OKUCIIEHUS,
B3aMMOZCHCTBUE C OPTAaHUYECKUMHU U HEOPTaHWYECKUMHU KHCIIoTaMu. KauecTBeHHas peakuys Ha
OJJTHOATOMHBIE CHUPTHL. JleCTBUE STaHONA M MeETaHONa Ha OpraHu3M uesoBeka. CrocoObl
MIOJIyY€HUS ¥ TIPUMEHEHUE OJHOATOMHBIX CIIUPTOB.



[Ipocthie 3¢upsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (QU3MYECKUX M XUMHUUYECKHUX
CBOMCTB.

MHoroaroMHble CIHUPTHl — ATHJICHTVIMKONb U IIHLEpUH. PU3NYECKHE U XUMHUYECKHE
CBOWMCTBA: PEAKIUU 3aMEIEHUS, B3aUMOJEHCTBUE C OpPraHMYECKMMH W HEOPraHUYECKHUMH
KHCIIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOroaTOMHble ciupThl. [IpencTraBneHne o MexaHu3Me
peakiuii HyKIIeopHUIbHOTr0 3aMenieHus. JlelicTBre Ha opraHu3M 4enoBeka. CriocoObI MOMydeHu st
Y IPUMEHEHHE MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYIbl, B3aMMHOE BIMSIHHE THIPOKCOIPYIIBI U OEH30JbHOIO SApa.
®dusnueckue cpoictBa ¢peHona. OcoOEHHOCTH XMMHYECKUX CBOMCTB (eHona. KauecTBeHHbIe
peakuun Ha ¢denon. ToxcuuHocTh ¢eHona. CrnocoObl MOTydYeHUs] M TPUMEHEHHe (QeHoa.
denomnpopmMalbeTHAHAS CMOJIA.

KapOoHunbHble COEOUHEHHS] — albJerujbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM rpymmbl. ['oMonoruyeckue psasl anbAeTHIOB U KETOHOB, obOmas Qopmyina,
n3oMepus M HOMeHKJaTypa. dusumyeckue CBOWCTBA albIETHUIOB M KETOHOB. XHMHUYECKHE
CBOWMCTBA aNBAETUIOB M KETOHOB: peakuuu MpucoeAuHeHus. OKHUCIEHHUE albJAeru/0B,
KaueCTBEHHbIE peaKluu Ha anblerujipl. CrocoObl MOMydyeHUss U MPUMEHEHHE ajbJACTHA0B U
KETOHOB.

OaHOOCHOBHBIE TpenenbHble KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHUCHOT. M3omepuss u HoMeHkiarypa. Du3mdyeckue CBOMCTBA OIHOOCHOBHBIX
IpeenbHbIX KapOOHOBBIX KUCIOT. Botopo/IHbIE CBA3M MEXy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XVMHYECKHE CBOWCTBA: KHCIOTHBIE CBOWCTBA, peakius 3TepU(UKALNU, PEAKIHH C y4aCTHEM
yIIAEBOIOPOAHOrO pagukana. OCOOCHHOCTH CBOWCTB MypaBbUHOH KUCIOTHL [loHATHE O
MIPOU3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX dupax. MHOrooOpazue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPEACIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, TUKApOOHOBBIX
KHCJIOT, THAPOKCHUKAapOOHOBBIX KucioT. IlpencraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CT€apUHOBAsl, NAJIBMUTHHOBAs, OJICMHOBAs, JUHOAEBAsA, JUHONEH08as KHUCIAOTBHL. CrocoObI
MOJTyYEHUs U PUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upbl. ['omonmornyeckuii psa, obmas GopMyiia, H30MEpUsi U HOMEHKIIATypa.
Du3nYecKre U XMMUYECKHAE CBOMCTBA: THAPOJIM3 B KUCIION U LIEIOYHOMN cpefe.

Kupsl. Ctpoenue, ¢puznyeckue U XMMHUYECKHUE CBOMCTBA KUPOB: TUIPOJINU3 B KHUCIOH U
1ea04Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX OCTATKU HENPEAEeIbHBIX JKUPHBIX
KUCH0T. JKupbl B IpUPO/IE.

MBpL14a Kak COJM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeHCTBUE.

OOmass xapakTepucThka yrieBonoB. Kiaccudukamuss yrieBogoB (MOHO-, IU- U
nojurcaxapuabl). MoHocaxapuIpl: TIIIOKO3a, (PYKTO3a, Trajakro3a, pubdosza, J1e30KCHpuO03a.
duznyeckue CBOMCTBA U HaxoxAeHue B ipupoae. PorocuHTe3. XMHUYECKUE CBOMCTBA IITIOKO3bI:
peaKuy ¢ y4acTUEM CIIUPTOBBIX U aJIbJAETUIHON TPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpOJKEHHUE.
[IpumeHeHne rI0K03bl, €€ 3HaYeHHE B )KU3HEIEATEIbHOCTH opraHu3Ma. Jlucaxapusl: caxaposa,
MaibTO3a U JIakTo3a. BoccTaHaBnuBaromue U HEBOCCTaHABIMBAIOUIME Aucaxapuabl. ['uaponus
nucaxapuoB. Haxoxnenue B npupone u npuMmeHenue. [lonncaxapuapl: Kpaxmail, INIMKOTEH U
uemnono3a. CTpoeHHe MaKpOMOJIEKYJ KpaxMmana, IJIMKOIeHa M LeJUlioyio3bl. Pusnyeckue
CBOMCTBA Kpaxmaja M LEJUII0JI03bl. XMMUYECKHE CBOMCTBA KpaxMalla: TMAPOJIN3, KaUeCTBEHHAs
peakiusi C HMOJOM. XHUMHYECKHE CBOWCTBA IIEJUTIONO3bI: THAPOIHU3, MOJIydyeHHue 3(PHUpos
1eToo3bl. [loHsaTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCrepuMEHTANIbHbIE METOJbl M3YyYEHHS! BELIECTB W HX IPEBPAILLEHHUI: pacTBOPUMOCTD
Pa3IMYHbIX COUPTOB B BOJE, B3aUMOJICHCTBUE 3TaHOJIAa C HATPUEM, OKHCIIEHNE 3TUJIOBOI'O CIIUPTa



B albJIETH]l Ha PacCKIEHHON METHOW MPOBOJIOKE, OKHUCIEHHE STHUJIOBOTO CIUPTA AUXPOMATOM
KaJiist (BO3MOKHO MCIIOJIb30BAaHUE BUCOMATEPUATIOB), KAYECTBEHHBIE PEaKIIUU Ha alibJIeruabl (C
ruapokcuiom guammuHcepeOpa(l) wu  rugpokcuaom  wmemu(ll)), peakmus TiMIEpUHA  C
ruapokcuiom meau(ll), xumuueckue cBolicTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJICHCTBUE
pactBopa Tioko3bl ¢ runapokcunom menu(ll), B3anmmozeiicTBue kpaxmana ¢ HMOJIOM, pelIeHHE
IKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMaM «CriupThl U ¢eHobl», «KapOboHoBbIe KHCTOTHL. CI0XKHBIC
3uph».

A3o0Tcoaep:xaniue OpraHudeckne coeIuHeHusl.

AMUHBI — OpraHMuYecKMe TMpOW3BOAHBIE aMMuaka. Kaccudukanus aMHUHOB:
anudaTUIECKue U apoMaTHUeCKue; IEPBUYHBIC, BTOPUYHBIE U TpeTuyHble. CTpOEHNE MOJIEKY,
obmrast ¢popmyna, U30Mepusi, HOMCHKJIATypa U (PU3NYECKHE CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMHHOB: OCHOBHBIE CBOMCTBA, AIKWIMPOBAHUE, B3aUMOJEWUCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOU KUCIOTON. COJld aTKUITIaMMOHUS.

AHWIVH — IPeACTaBUTE]Ib aMHUHOB apoMaTthdeckoro psana. Ctpoenue anuivHa. Bzanumuoe
BIIUSIHUE TPYIIl aTOMOB B MoJleKyie aHuinHa. OCOOCHHOCTH XWMHUYECKHX CBONCTB aHWIIMHA.
KauectBennsie peakuuu Ha aHwinH. CrocoObl MOMY4YeHHs] W MPUMEHEHHUE anudaTHueCKUx
amuHOB. [lomydyenune anmnHa U3 HUTPOOEH30IA.

AmuHokucnotsl. Homenknarypa u usomepusi. OTaenbHbIe TPEICTaBUTENN 0-aMUHOKHCIIOT:
TJIUIWH, ajJaHuH. QU3NYecKre CBOMCTBA aMUHOKHCIOT. XMMHUYECKUE CBOMCTBA aMUHOKHUCIIOT KaK
amM(pOTEepHBIX OPraHUYECKUX COSTMHEHUH, peakivs MOJTUKOHICHC AU, 00pa3oBaHue MENTUIHON
cBs3u. bruonorundeckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U THAPOJIN3 METNTHIOB.

Benku kak nmpupoansie noaumepsl. [lepBuyHas, BropuyHas U TpeTUYHASI CTPYKTYpa OETKOB.
XVMHYEeCKHE CBOMCTBA OETIKOB: TUIPOJIN3, IeHATypallus, KAUeCTBEHHbIE peaklluu Ha OeKH.

DKCIEPUMEHTAIbHBIE METOJbl HM3Y4YECHHsS BEIIECTB M HMX MPEBPAILLCHUN: PACTBOPEHHUE
OenKoB B BOJIE, JCHATypanusi OENKOB MpU HArPEeBaHWUHM, IIBETHHIE peaKlUU Ha ONKH, pelieHHe
SKCIEPUMEHTANIBHBIX 3a7a4 [0 TeMaM «A30TCOAEpKAlIUe OpPraHWYECKUE COCAUHEHUS» U
«Pacro3naBanrue OpraHMYECKUX COeAMHEHUID.

BbicokomoJieKyIsipHbIE COeTMHEHUS.

OCHOBHBIE TIOHSTHS XUMHUU BBICOKOMOJEKYJSIPHBIX COEIUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb TMOJUMEPHU3AINH, CPEAHsIST MOJeKyysipHas wmacca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — MOJIMMEPHU3ALU U TTOJUKOH ICHCAIUS.

[Tonmumepubie MaTepuansl. [InacTmaccsl (OMUATHIIEH, TOJIUIIPOIIUIICH, TOTUBUHUIXIOPH,
MOJUCTUPOIT, TOTUMETHIMETAKPUIIAT, TOTUKAPOOHATHI, TOMMATUIICHTepedTaNar). Y TUIU3alus 1
nepepadoTKa MIacTHKA.

DnacToMepbl: HaATypallbHBI  KaydyK, CHHTETHYeCKHe Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, H30MPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, HMIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonmumeps! cienuanbHOro HazHaueHus (TedI0H, KeBJap, FJIEKTPOIIPOBOISIINE TOTHUMEDPHI,
OuopasnaraemMbie TOTUMEDHI).

DKCIEePUMEHTAIBHBIC METO/bI M3YYCHHs BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIICHHE C
oOpa3naM TPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKOB, pELICHHE
SKCIIEPUMEHTAIbHBIX 33a4 1o TeMe «Pacrno3HaBaHue MIIacCTMAcC U BOJIOKOH.

Pacuérnsie 3a1aumn.

Haxoxnenue MonekysasipHON (opMyIbl OpraHM4eCcKOro COSAMHEHUSI TI0 MACCOBBIM J0JSIM
JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHUE MOJCKYISPHOW (OPMYIIbI OPTaHUYECKOTO



COCIMHEHMS 110 Macce (00hEMY) IPOIYKTOB CTOPAHMS, TT0 KOJTMYECTBY BEIleCTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIM HMCXOJHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYPHOH (HOPMYIIbI
OpPraHUYECKOr0 BEIIECTBA Ha OCHOBE €ro XMMHMYECKHUX CBOMCTB HJIM CIIOCOOOB MONYy4YEHUS,
OIpENETICHUE JTOJIU BbIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBSA3€H NMpH M3ydeHHUH opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSl Yepe3 HCMOIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAy4YHBIX MOHITHH, TaK U
TOHSITUM, TPUHSATHIX B OTACIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmre ecTeCTBEHHO-HAyYHBIC TOHSATHUS: SBIIEHUE, HAy4HBIA (akT, THIOTE3a, TEOpHS,
3aKOH, aHAJINW3, CHUHTE3, KiaccU(puKanus, HaOII0JeHHE, HU3MEpEeHUe, SKCIEPUMEHT, MOAEIb,
MOJIEJTUPOBAHUE.

®du3uKa: Marepusi, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, IHEPreTUUYECKHIl
YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHUE BEIECTBA, (PU3UYECKHE BEITUYMHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, IHEPTHUs, Macca.

Buonorus: knmeTka, opraHusM, sKocucTema, ouocdepa, MeTabOIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA W TETepOTPO(HBIA THUI THUTAHUS, OpOXKEHHE, (POTOCHHTE3, JbIXaHUE, OCINKH,
YTIICBOJIBL, YKUPBI, HYKIICHHOBBIC KUCIIOTHI, (JEPMEHTHI.

I'eorpadusi: mone3Hble HCKOMAaEMbIe, TOTLTUBO.

TexHomorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHATBHOI'O MUTAHMSI, MOIOIIIUE CPEJICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHHU.

AtoMm. CocTaB aTOMHBIX sifiep. XUMHUECKUN 31eMeHT. M3otomnbl. CTpoeHue 3IEKTPOHHBIX
000JIOYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPreTHYECKUE YPOBHH W TIOAYPOBHH. ATOMHEIC
opburanu. Krnaccupukamnus XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amements). Pacmpenenenue
JJICKTPOHOB TI0 aTOMHBIM OpOWTANISAM. ODJEKTPOHHBIE KOH(QUTYpAIlMK aTOMOB JJEMCHTOB
MIEPBOr0—4eTBEPTOr0 IMEPHOJOB B OCHOBHOM M BO30YXKJEHHOM COCTOSHUH, 3JEKTPOHHBIE
KOH(UTypal HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

[lepuomnueckuii 3akoH u Ilepuommueckas cucremMa XuUMUYECKUX 3nemeHToB J[.H.
MengeneeBa. CBs3b MNEPUOAMYECKOrO 3akoHa U Ilepmoandyeckol CHUCTEMbl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEeOpHeil CTpOeHHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB
XUMHUYECKUX B3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXHBIX BELIECTB MO TPyIIaM M
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /1.J1. Menneneesa.

Xumuueckas CBsi3b. BUAbl XMMHYECKOW CBS3U: KOBAJICHTHAs, MOHHAs, METaJUIMYECKas.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3HM: OOMEHHBIHN U JIOHOPHO-AaKIIETITOPHBIN. DHEPTUs U
JuiiHa cBsi3u. [loaspHOCTH, HANpPaBIECHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOW cBsi3U. KpaTHble
cBsA3u. BonoponHas cBsi3b. MeKMONEKYISIPHBIE B3aUMOICHCTBUS.

BajleHTHOCTP ¥ BaJ€HTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C HUX T'€OMETPUYECKUM CTpPOEHHEM (Ha IpHUMEpe COEAMHEHUU 3JIEMEHTOB BTOPOIO
eproza).

[IpencraBnenne O KOMIUIEKCHBIX —coeAuHEHUsX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTelib, JMTaH[Ibl. 3HAYCHHWE KOMIUICKCHBIX coeauHeHud. [loHsTHE O
KOOPIMHALIMOHHON XUMHH.



BemectBa MONEKyISpHOrO M HEMOJEKYISIPHOTO CTPOEHUsA. THUIbl KPUCTAIUIMYECKUX
petETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTue o nucnepcHeIx cucremax. Mctunubie pactBopsl. [IpeacraBienne 0 KOMIOUIHBIX
pactBopax. CrocoObl BBIpaKEHUS KOHLEHTpAIMM PacTBOPOB: MaccoBasl IOl BEIIeCTBA B
pacTBope, MOJSpHas ~ KOHUEHTpauus. HacbllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMocTh. Kpucranmioruaparsl.

Knaccudukanus v HOMEHKIIaTypa HEOPraHMYECKHWX BEUIECTB. |pHBUAIbHBIC Ha3BaHUS
OTJIETbHBIX MPEACTABUTENICH HEOPTAHNYECKUX BEIIECTB.

Knaccudukaius XMMHYeCKUX peaklvii B HEOPraHUYEeCKON U OpraHNYeCcKOi XUMUU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUsI W TMPEBPAIICHUS YHEPTUU MPH XUMUUYECKUX
peakuusax. TemnoBble 3(h(HeKTh XUMUYECKUX peakiuil. TepMOXUMHUYECKUE YPaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKINH, €€ 3aBUCUMOCTh OT Pa3InYHbIX (akTopoB. ['OMOreHHBIC
U reTeporennsie peakuuu. Katanus u kataam3aTropsl.

OOparumbie 1 HEOOpaTUMBIE PEaKIMKi. X UMHUECKOe paBHOBecHe. KoHCTaHTa XUMHUYECKOT0
paBHOBecusi. DaKTOphl, BIUSIONIME HAa TOJOKEHHWE XMMHUYECKOr'0 PAaBHOBECHS: TeMIIEparypa,
JIaBJICHUE U KOHLIEHTPALIMU BEUIECTB, yyacTBytomux B peakuuu. [Ipunnun Jle [latenbe.

Onekrponutuyeckas auccouuanus. CunbHble UM ciaaOble  37eKTpoiuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX PacTBOPOB: KHUCIOTHAs, HEHUTpalibHasl, LienoyHas. BogopoaHsliid
nokazarens (PH) pactBopa. ['unponus coneit. Peakiiuu nonHoro oomeHa.

OKHMCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTENb. [Iporecchl OKHUCIEHHMs] W BOCCTAHOBJICHHUS. BakHeWIne OKUCIHTENd |
BOCCTaHOBUTENU. METOJ] 3NEeKTpOHHOr0 Oananca. DIEeKTPOIN3 PAaCTBOPOB U PACILUIABOB BEIECTB.

OKCHEPUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M MX IPEBPAIICHUI: DPa3I0KEHUE
MepoKCUaa BOJOpOJAa B NPHUCYTCTBUM KaTajlu3aTopa, MOJEIH KPHUCTALIMYECKUX PEHIETOK,
MPOBEJICHHE peaKuii HMOHHOrO OOMEHa, OIpeleJeHHe Cpelbl pPacTBOPOB C IOMOIUIBIO
WHIKATOPOB, U3yUEHUE BIUSHUS PA3IMUHBIX (DAKTOPOB HA CKOPOCTh XHMMHUYECKOW PEAKIHH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heoprannueckasi xummusi.

[Tonoxxenue HemeramioB B Ilepuoguyeckor cucTteMe XUMHYECKHX dieMeHToB J[.H.
MenzeneeBa U OCOOCHHOCTH CTPOEHMsSI UX aroMoB. (Du3Hueckue CBOICTBA HEMETAJLIOB.
AnnoTponus HeMeTaIoB (Ha MpUMepe KUCIOopoa, cepbl, pochopa u yriepona).

Bonopon. Ilonydenne, pusnueckne ¥ XUMHYECKHE CBOMCTBA: PEAKIIMU C METaNIaMU H
HEMETaJUIaMH, BOCCTAHOBUTEINbHbBIE CBOMCTBA. [ ipuabl. TOMIUBHBIE 3JIEMEHTHI.

["anorensl. Haxoxnenue B mpupoze, CrocoObl MoydeHus, (Gu3ndeckue U XUMHYECKHe
cBoMcTBa. ['amoreHoBOAOpOAbl. BaxHeline KUCIOpOACOAEPKAIIUE COEAUHEHHUS] TaIOT€HOB.
JlabopaTopHble ¥ TPOMBILUICHHBIE CIOCOOBI MOTy4eHHs TajioreHoB. [I[pruMeHeHune raloreHoB U ux
COEMHEHHUI.

Kucnopon, o3oH. JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MONYYEHUS KHCIOPOJA.
dusnueckre U XUMUYECKHE CBOMCTBA U TPUMEHEHUE KUCIIOpo/ia v 030Ha. OKCUIBI U TIEPOKCHIBI.

Cepa. Haxoxzaenwe B MNpupoAe, CHOCOObI MONydeHUs, (U3MUYECKUE M XUMHUYECKHE
cBoiictBa. CepoBonopon, cynbduasl. Oxcua cepsi(1V), okcun cepei(VI). Cepuucras u cepHas
KUCTOTHI U uX comd. OCOOCHHOCTH CBOWMCTB CEepHOM KUCIOTHL [IpumeHeHune cepbl U e
COCIMHEHUH.

Azor. HaxoxxaeHue B Tpupone, CIocoObl MonydeHus, (PU3MYecKue U XUMHUYECKHUE
cBoiicTBa. AMMMaK, HUTpuAbl. OKCuAbl a3zoTa. A30THUCTas U a30THAs KHUCIOThI M UX COJIU.



Oco0eHHOCTH CBOKMCTB a30THOM KHCIOTHL. [IpuMeHeHHEe a30Ta M €ro COoeIWHEHUH. A30THBIC
yInoopeHusl.

®dochop. Haxoxnmenue B mpupoae, CIOCOOBI MOMyYeHHs, (PU3HMUECCKUE W XUMHUUYECKUE
cpoiictBa. ®ochuast u hochun. Oxcunst hocdopa, pochopras kucnora u e€ conu. [Ipumenenue
(dhocdopa u ero coequnennii. DocdopHbie y10OpeHus.

VYriepoa, HaxoxJeHWe B Tpupone. AJutorponHbie Moaudukaruu. Dduzmdeckue u
XMMHYECKHEe CBOMCTBA IPOCTHIX BELIECTB, 00pa3oBaHHbIX yriaepoaoM. Okcun yraepoaa(ll), okeun
yriepona(lV), yronpHast kuciora u €€ conu. AKTUBHPOBAHHBINA YToJib, ajicopOums. OymiepeHsl,
rpadeH, yriaepoanbie HaHOTPYOkH. [IprMeHeHne MPOCTHIX BEIIECTB, 0Opa30BaHHBIX YIIEPOAOM,
U €T0 COSTUHEHUN.

Kpemuuii. Haxoxxaenue B mpupoje, CrocoObl MONydeHus, GU3NUECKUe U XUMUYECKUE
cBoiictBa. Okcua kpemausi(1\V), kpeMHHEBasE KUCIIOTA, CHUIMKAThL. [[puMeHeHrne KpeMHHS U €Tro
coequHeHu. CTeKI10, ero NoJyuyeHue, BUIbI CTEKIIA.

[Tonoxenue metamwioB B [leprogudeckoit cucTeMe XMMUYECKUX 3JIeMEHTOB. OCOOCHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0ueK aTOMOB MeTauioB. O0mue Gpusnyeckre CBOMCTBa METAIIOB.
[Ipumenenne MeTaiioB B ObITY U TexHHKe. CIUIaBbl METAJLIOB.

DIEKTPOXUMUYECCKHUHA PSIT HAPSDKEHUH MeTamuioB. O01ue crioco0bl OTYYeHUsT METAIIOB!
TUAPOMETALTYPrHsl, MUPOMETAITYprusi, deKTpoMeTanyprus. [ToHsTHE 0 KOPPO3UH METaJLIOB.
Crioco0b! 3a1UThl OT KOPPO3UH.

O6mas xapakrepuctuka MetamnoB |A-rpynmnel [leproanyeckoil cucTeMbl XMMHYECKHX
snemeHToB. Hatpuil n kanuii: nmonydenue, Gpu3nueckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MeramwioB |IA-rpynmer [lepronnueckold CHCTEMBI XMMHYECKUX
3JIeMEHTOB. MarHuii ¥ KaJbIUii: oidydeHue, (pusnueckre 1 XMuMUYeCKUe CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coennHeHui. JKECTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

ANOMUHUH: TONydeHue, (pU3HUecKue U XUMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro CoeAMHEHUU. AMQOTepHbIE CBONCTBA OKCHJIA U THIPOKCHIA AITIOMHUHUS,
TUIPOKCOKOMILIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MetauioB moOouHbix mnoarpymnmn (b-rpymm) Ilepuonudeckoit
CHUCTEMBI XUMUYECKHUX IJICMEHTOB.

duznyeckne U XMMHUECKHUE CBOWCTBA XpOMa U €ro coeAnHeHu. OKCHIIbI U THIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U IuxpomMarbl, UX OKHCIHTEIIbHBIC CBOMCTBA.
[Tonydenue u mpuMeHEHUE XpoMa.

du3nyeckue M XUMHUYECKHME CBOMCTBAa MapraHila W €ro coeauHeHuil. Baxuelmue
coenunenus mapranna(ll), mapranma(lV), mapranna(VI1) u mapranma(VI1). [Tepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOMCTBA.

duznyeckre 1 XUMUYECKHE CBOWCTBA XkKelle3a U ero CoeAMHEHUH. OKCUIbL, THAPOKCHUIBI U
conu >xene3a(ll) u xxeneza(lll). [lomyuenue u npuMeHeHHE Kene3a U ero CIUIaBoB.

DuU3NYECKUE U XUMUYECKUE CBOWCTBA MEJIU U €€ coennHeHnid. [lonyyenrne u npumeHenne
MeIU U €€ COCIUHEHUN.

Huuk: nonyyenue, puznyecKkue U XUMUYECKUE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHUJIA
Y THIPOKCH/IA IIMHKA, TUAPOKCOKOMITIIEKCHI IMHKA. [I[puMeHeHne IMHKA U €r0 COeINHEHUH.

DKcrepuMeHTaIbHbIE METO/Ibl N3YUYEHHSI BELIECTB U UX MPEBPALICHUI: H3ydeHne o0pa3oB
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, M3yYCHHE KOJUICKIIUU
«MeTansl U CIIJIaBbD», B3AaUMOJAEWUCTBHE IIEIOYHBIX U IIEIOYHO3EMEIbHBIX METAIJIOB C BOJOM
(BO3MOXHO MCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), B3aUMOJICHICTBUE LIMHKA U YKeJIe3a C paCTBOPaMHU



KHCJIOT W IIEJI0YEH, KaUECTBEHHbIE PEAaKIIMM Ha HEOPraHWYECKUE aHHWOHBI, KATHOH BOJOPOJA U
KaTHOHBI METAJJIOB, B3aUMOJICHCTBUE TUPOKCHIOB AIFOMUHUA U IIUHKA C pAaCTBOpPaMH KUCIOT U
LIEJI0YEH, peIIEHHE SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «[ anorens», «Cepa u €€ coeTMHEHUs,
«A3zotr 1 dochop U UX coenuHEeHUs», «MeETaTbl TIABHBIX MOATPYII», «MeTamibl MOOOYHBIX
MOATPYIII.

XuMus 4 )KU3Hb.

Ponp xumun B obecriedeHrH yCTOMYMBOIO pa3BUTHA denoBedecTBa. [loHsATHE 0 HAyYHBIX
METO/aX MO3HAHUS K METOJOJIOTMH HAYYHOT'O HcclieoBaHus. HaydHble TPUHITUTIBEI OpraHU3aIun
XUMHYECKOT0 MpOou3BOoACTBA. [IpoMbIIieHHbIE CITOCOOBI TOTYYEHUS! BaKHEHIIINX BEIIECTB (Ha
IpUMepe MPOU3BOJCTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpombllnuieHHbIE CIIOCOOBI
MOJIyYEHUS! METAJJIOB M CIJIABOB. XUMHUYECKOE 3arps3HEHUE OKpYXKarollell cpeapl U ero
nocneacTBus. Ponb xumun B obecreyeHrH SHepreTu4eckoi 6e30MacHOCTH.

Xumuss U 300poBbe 4enoBeka. JlekapcrBennsle cpexacrBa. [IpaBwiia ucnonb30BaHUS
JIEKapCTBEHHBIX NpernapaToB. Poap XMMuM B pa3BUTHUU MEAULIMHBI.

XUMUS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKu. Poins xuMuu B o0ecrieueHun
MUIIeBON OE€30MaCHOCTH.

Kocmernueckne u mapdromepusie cpencrBa. beiroBas xumusi. [IpaBuna Ge3omacHOro
WCIIONb30BAHUS MPENapaToB OBITOBOW XMMHUH B MIOBCEAHEBHOMN KU3HU.

XuUMHS B CTPOUTEIHCTBE: BAXKHEHUIIINE CTPOUTENbHBIE MAaTEPHAIIBI (LIEMEHT, OETOH).

XuMHUS B CENbCKOM X03stiicTBe. Opranndeckie U MUHEpaIbHbIC YI00OpEHUsI.

CoBpeMeHHbIE KOHCTPYKITMOHHBIE MaTEPHAIIbl, KPACKH, CTEKII0, KepaMuka. Marepuainsl Ajis
31eKTpoHUKU. HanorexHomnorumu.

Pacuérhrle 3amaun.

Pacuérel: Maccel BemiecTBa i 00bEMa ra3oB 10 H3BECTHOMY KOJIHUECTBY BEIIECTBA, Macce
UM 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEMIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) NMPOJYKTOB PEAKLUHU, €CIH OJHO M3 BEUIECTB HMMEET IMPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMH, €CIM OJHO M3 BEUIECTB JaHO B BUJIE pacTBOpa C
ONpEeNeIEHHON MacCOBOWM JI0JIEM PAacTBOPEHHOIO BEHIECTBA, MAacCCOBOM JOJIM W MOJSPHOM
KOHLIEHTpAllMd BEIIECTBA B pacTBOpE, JOJM BbIXOJAa MPOAYKTa PEAKUUH OT TEOPETHUYECKU
BO3MOKHOT 0.

MexnpeaAMeTHbIE CBSI3U.

Peanuzarust MeXIpeIMETHBIX CBSI3CH MPU M3ydeHUU OOIIeH W HEOPraHUYECKOH XUMHH B
11 xyacce ocyIIecTBISIETCS Yepe3 UCIONb30BAHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHATUN, IPUHATHIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMMOHSATHS: SBJICHHWE, HAaydyHBIA (aKT, THUIOTE3a, TEOpHs,
3aKOH, aHajlW3, CHUHTE3, KIacCU(pUKalusi, TM[EePUOJUYHOCTb, HAOII0JeHHe, H3MEpPEHUE,
9KCIIEPUMEHT, MOJIEIIb, MOJIETTUPOBAHUE.

®dusnka: Marepus, MHUKPOMHUP, MAKpPOMHpP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYECKH YpOBEHb, BEILECTBO, TEIO, OOBEM,
arperaTHoe COCTOSTHUE BEIeCTBA, UICANbHBIN ra3, GU3NUECKUE BETUYNHBI, €TUHUIBI U3MEPCHHUSI,
CKOpPOCTb, HEPIrus, Macca.

buonorusi: kimerka, opraHusM, OJKocucTema, Ouocdepa, MeTadoIu3M, MaKpo- H
MHUKpO3JIEMEHTBI, O€NKH, KHUPbI, YIJIEBOIbl, HYKICHHOBBIE KHUCIOTHI, ()€PMEHTbHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U NMOTOK YHEPTUH B IKOCHUCTEMAX.

["eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMAeMble, TOIIUBO, PECYPCHI.



Texaonorus: XxuMu4ecKas IMPOMBINIJICHHOCTb, MCTAJLIIyprusa, CTPOUTCIbHBIC MaTCPUAIIbI,
CEIIbCKOX 035 MCTBEHHOE MNponu3BOACTBO, MNHIICBAsA IMMPOMBIIIIICHHOCTD, (I)apMaLIGBTI/I‘-IeCKaSI
IIPOMBIIIIICHHOCTD, IMPOU3BOACTBO KOCMETHYCCKUX mpernaparos, IIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MATCPUAJIOB, SJICKTPOHHAA NPOMBIIIIJIICHHOCTH, HAHOTCXHOJIOTUU.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA YI'VIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATHI

B coorBercTBUM C CUCTCMHO-JACATCIBHOCTHBIM IIOAXOJOM B CTPYKTYPC JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHUS IpeMeTa « XMMHUs» Ha YPOBHE CPEHET0 001Iero 00pa3oBaHMs BbIICIEHBI
CIIEIYIOIME  COCTaBIAIOLIME: OCO3HAHUE OOYYaIOUIMMHUCS  POCCHUMCKOW  IpaKJaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIMyMe MOTHBAallMM K  OOY4YEHHIO; TOTOBHOCTb U  CHOCOOHOCTh  OOy4YarolIuXcs
PYKOBOACTBOBATHCA IMPUHATHIMU B 06H.[CCTB€ npaBujiaMM U HOpMaMH IIOBCACHHA;, HAJINYHNC
IIPABOCO3HAHMS, YKOJIOIMUECKON KYJIBTYPBhl; CIIOCOOHOCTh CTaBUTh LEIN U CTPOUTH KU3HCHHBIE
I1JIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IMpeaMera «XUMUs» OTPa)xaroT cHOpMUPOBAHHOCTb
OIBITA MO3HABATEIBHON U MPAKTHUECKON EATETLHOCTH 00yYaIOMIMUXCs B MPOIECCE pealn3allui
00pazoBaTeIbHOM AEATEIbHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MPEAMETa «XHUMHS» OTPAKAIOT CHOPMUPOBAHHOCTH
OIBITA MMO3HABATEIbHON U MPAKTHUECKON eATETbHOCTH 00yYaroIIMXCcsl B MPOLEcCce pealn3aliuu
00pa3oBaTeIbHON NESITENbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpamaaHCcKOro BOCIUTAHMS .

OCO3HAHUS 00YYarOIIMMHUCSA CBOUX KOHCTUTYLHMOHHBIX IIPaB U 003aHHOCTEN, YBaXKEHUS K
3aKOHY U IIPaBONOPSIAKY;

IPEICTaBICHUs O COLHUAIbHBIX HOPMax M MpPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBHOCTH IMPU CO3AaHUU Y4EOHBIX POEKTOB,
peIICHUN y‘-Ie6HBIX W ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPHUMCHTOB;,

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHMS], JIOTUKY U apT'yMEHThI IPYTUX
IIPY aHAJIN3€ PA3JINYHBIX BUAOB YUEOHOM AEATENbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIIUTAHMSA:

OECHHOCTHOI'O OTHOWICHUA K HUCTOPHUYECCKOMY KW HAYYHOMY HACJICINIO OTEe4YECTBECHHOM
XUMUU;

YBaXKEHMsI K IPOLIECCY TBOpPUYECTBA B OOJIACTH TEOPUM U IMPAKTUYECKOI'O MPUIIOKEHUS
XUMHHU, OCO3HAHUA TOro, 4YTO MAJAHHBIC HAYKH CCTb PC3YJIbTAaT MIWTCIBbHBIX Hﬁ6ﬂI0,Z[CHHﬁ,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IIOUCKOB, TOCTOSIHHOTO TPYAA YUEHBIX U MPAKTHKOB;

HHTCpECa H IIO3HABATCIIbHBIX MOTHUBOB B IIOJMYYCHUU W NOCICAYIOIMICM aHalInu3c
MH(POPMAIUH O NEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€4ECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

HpPaBCTBEHHOI'O CO3HAHMSI, ’TUYECKOI O MIOBEACHNUS;

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMMU ABJIICHHUAMU, U IPUHUMATDH
OCO3HAHHBIE PELEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

T'OTOBHOCTH OILI€CHHUBATh CBOE IMOBCACHHUE MW IIOCTYIIKHM CBOHUX TOBapI/IHICI\/'I C HO3I/IHI/II\/’I
HPaBCTBEHHBIX U NIPAaBOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUM TOCTYIIKOB;

4) popMupoBaHuS KYJIbTYPbI 310POBbSI:

NOHUMAaHUSA IEHHOCTEH 370pOBOro M 0Oe30macHoro obpasa >KHW3HH, HEOOXOIMMOCTHU
OTBETCTBEHHOI'0 OTHOLIEHMSI K COOCTBEHHOMY (DPM3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO;



coOmro/ieHrs MpaBmJl 0€30MacHOr0 OOpaIleHHs] C BEIIECTBAMH B OBITY, MOBCEIHEBHON
KU3HH, B TPYIOBOM AESTEIbHOCTH;

NOHMMaHUsl UEHHOCTH TMPaBUJ MHAWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YIPOXKAIOUIUX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHUS TOCIEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHUS aIKOros,
HapKOTUKOB, KYpPEHHUS);

5) TPY/A0BOIr0 BOCIIUTAHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JIEATEIBbHOCTH,
0O0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHUE€ B PEUIEHWHM TNPAKTUYSCKUX 3a/1ad COIMaIbHOMN
HaIIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

MHTEpeca K MPaKTUYECKOMY H3YyUEHHUIO Npodeccuil pa3indHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXKEHUS K TPYAY, JIOASIM TPYyJa U pe3ysibTaTaM TPYAO0BOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY UHIUBUYATBHON TPACKTOPUHU 00pa3oBaHusl, OyayIien
npodeccuu u peaau3anuu COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U IOTPeOHOCTEH 00IIeCTBA;

6) 3K0JIOrN4eCKOro BOCIIUTAHUS

9KOJIOTHYECKHU 11€TIeCO00pPa3HOro OTHONICHHS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIie;

MMOHUMAHUS TI00aTHFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOIHON U COLUUAIIBHOM CPEIbL;

OCO3HAHUSI HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMHHU JJIs1 PEIISHHs] BOIIP OCOB
palMOHAIBHOTO MPUPOIONONIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUNA, NMPUHOCAIIMX BpEI OKPYKAIOUIEH MPUPOAHOU cpene,
YMEHHsSI TIPOTHO3UPOBATh HEOIATOMPHATHBIE AYKOJIOTHUYECKUE TOCIEACTBUS MPEANMPUHUMAEMBIX
JICVCTBUHN U MIPEJOTBPAIATH UX;

HaJIMYMST PAa3BUTOTO DKOJOTMYECKOTO MBIIIICHUS, SKOJIOTHYECKON KYJIbTYPhI, OIBITA
JESATENbHOCTH  HKOJIOTMYECKONM  HANpaBIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HUMH B
M03HaBaTEIbHON, KOMMYHUKATUBHON U COITMAIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH HACONIOrHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKu U
OOIIECTBEHHOI IPAKTUKH,

NMOHUMAaHUsl CHeNU(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ ponu B (popMUpOBaHUU
paIOHATBHOI0 HAYYHOI'O MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOrO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKA, B TMO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M
peleHuu IpodIeM coXpaHEHHUs MPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0OCOO0OM 3HAYMMOCTH XWMHUM JJII COBPEMEHHOW IMBUJIIM3AIMH: B €€
T'YMaHUCTHYECKON HAMpPaBJIIEHHOCTH U BAXKHOW pPONM B CO3JaHUM HOBOW 0a3bl MaTepuaIbHON
KYJIbTYpHbI, B PEIICHUH TI100ATBHBIX TPOOJIEM YCTOMUYHUBOIO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
OHEPreTUYeCKOl, THUIIEBOH M JKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecrieueHNH YCIOBUN YCHEIIHOrO TPYya U IKOJIOTUYECKH KOM(OPTHOM KU3HU Ka)XI0T 0 4ieHa
oOmiecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHMMAHMSI CYIIHOCTH METOJOB IO3HAHUS,
HCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIB30BATh MOMyYaeMbIC 3HAHUS IS



aHanmM3a U OOBSICHEHUS SIBICHHN OKPYXAIOIIEro MUpa M TPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHSI JIeIaTh 00OOCHOBAHHBIE 3aKITIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIOITUXCS TAaHHBIX
C LIEJBIO MOJTYYSHHSI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCIOJIb30BATh XUMUYECKUE 3HAHUS JUIS PEIICHHS TIPOOIeM
B PEAITBHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeca K TTO3HAHUIO, HCCIIEI0BATEIbCKOM I TETbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHUI0 M CaMOOOPA30BAHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWA 110 XHMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TPYJa B pa3IMUHBIX cepax MmpodecCHOHaTBHON NesTeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeamMeTHble pe3yibTaThl OCBOCHHS HPOTrPaMMbl MO XMMHUHU Ha YpPOBHE CPEIHEro
o0rrero 0opa3oBaHus BKIIIOYAOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXIUCIHUITTHHAPHBIE
(MexnpeMeTHbIE) OOLIeHayuHbI€ TIOHATHUS, OTPAXKAIOLIKE [IEJOCTHOCTh HAyYHON KapTUHBI MUpa
U cneur UKy METO/I0B TIO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIECTBO,
9HEprusl, sBJCHUE, MpoLecc, CUCTEeMa, Hay4dHbIM (akT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIIEIOBaHNE, HAOII0IeHHE, U3MEPEHUE, SKCIIEPUMEHT U APYTHe);

yHUBEpcaJbHble  y4yeOHble  JeiicTBUA  (IIO3HABaTelbHblEe,  KOMMYHUKaTHBHBIC,
perynatuBHble), oOecneunBaromye (GopMUpoBaHHE (PYHKUHOHAIBHOM TIpaMOTHOCTH U
COLIMAJIbHON KOMITETCHIIMU 00YyYaroIuXCs;

CIIOCOOHOCTh ~ OOyYalolUXCS  HCIOJIb30BATh  OCBOGHHBIE  MEXJIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCaJlbHble y4deOHbIE ACHCTBUS B I103HABATEIbHOM U
COLIMAJIBHON MTPAKTHKE.

MeramnpeamMeTHble pe3yabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIBHBIMU Y4ECOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE el CTBUS

1) 6a3oBble JJOrHYeCKHeE 1€ CTBUS:

CaMOCTOSTENHHO (OPMYNIHUPOBATh U aKTyalM3UPOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTNPENENATh IENU JeATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JIOCTIKEHUS,
COOTHOCHUTD PE3YIIbTATHI ACATCIBbHOCTH C ITOCTABJICHHBIMU L CIIAMM;

MCIIOJIb30BaTh NPU OCBOCHMM 3HAHMM NPHUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TMOHATUA W YCTaHABIMBATh MX B3aUMOCBS3b, HCIIONb30BATh
COOTBCTCTBYIOIINUEC TOHATUA [JIS OG’bHCHeHI/IH OTACIBbHBIX q)aKTOB u SIBJIGHI/If/'I;

BBIOWpATh OCHOBAHUS U KPUTEPUU IS KIaCCU(PUKAIIMU BEIIECTB U XMMHUECKUX PEaKInii;

YCTaHABJIMBATb MPHUYNHHO-CIICACTBCHHBIC CBA3YU MCKAY N3YHACMBIMU SBJICHUSAMU,

CTPOUTH JIOTUYECKUE PaCcCYkAeHUS (MHIYKTUBHbBIC, 1eTyKTUBHBIE, [10 AaHAJIIOTUH ), BBISBIISITh
3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOIBI U
3aKIHOYCHUS;

OPUMCHATL B IMPOLECCEC IMO3HAHUA HCIOJB3YEMBIC B XMMHUU CHUMBOJIMYCCKHEC (3HaKOBI)Ie)
MO/JIEJH, IPE0OPa30BHIBATH MOJICIIBHBIE MPEJICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,
xuMudeckas (Gopmysia, YpaBHCHHE XUMHUYECKOHW pEAaKIMW — TPU PEIICHUH Y4eOHBIX



[I03HABATEJIBHBIX U MPAKTUUECKUX 33714, IPUMEHSTh Ha3BaHHbIC MOJIEIIbHBIE ITPEJICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBble HccieaoBaTeIbCKNe JelicTBUA:

BJIa/IETh OCHOBAMH METOJI0B HAYYHOI' O MIO3HAHMSI BEIIECTB U XUMHUUYECKUX PEAKIU;

¢dbopMynupoBaTh IL€TM M 3aJayd MCCIEJOBAaHUS, MWCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO C(hOPMYTHPOBAHHBIE BOIPOCH B KA4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUITOTE3bI 10 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUH;

BJIQ/IETh HAaBBIKAMU CaMOCTOSTENBHOIO IJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATh 32 XO/0M IPOLIECcCca, CaMOCTOATEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBl OTHOCHUTEIBHO
JIOCTOBEPHOCTU PE3YJIbTATOB HCCIICJIOBAHUS, COCTABIATh O0OCHOBAHHBIM OTUYET O MPOJETAHHON
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIEI0BaTEeIbCKOW M TPOEKTHOW JIeATeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/IOB IT0O3HAHUS.

3) pabora ¢ nundopmanmeii:

OPHEHTHUPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX HWHPOpManuu (HAYyIHO-TIOMYJISIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl VHTepHera),
aHAJIM3UPOBATh MH(POPMAIUIO Pa3IMUHbIX BUJIOB U ()OPM IIPEICTaBICHUS, KDUTHUECKU OLIECHUBATh
€€ I0OCTOBEPHOCTh Y HENIPOTUBOPEUYNBOCTb;

(¢hopMynupoBaTh 3ampockl U NPUMEHATH pa3jiMyHble METOAbl NpU IOHCKE U O0TOOope
uH(popMaluu, He0OOXOAUMOM ISl BBIITOIHEHHS YUeOHBIX 3a7a4 ONpeAeNEHHOr O TUIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH U
Pa3NUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATEIILHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpeacTaBiIeHUsT WHPOpMaAIUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHILIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHbIM S3bIK B KauecTBE CpeJICTBa IpH paboTe ¢ XUMHUUYECKOH
nHpOpPMaLMEH: TPUMEHATh MEXIpEeIMETHbIE ((U3NYECKHe W MaTeMaTW4YeCcKWe) 3HAKH |
CHUMBOJIBI, (hOpMYJIbI, a00pEBUATYPbI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMmyHHKaTHBHBIC yHUBepcaJIbHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIaeMOI TEMbI B XOJI€ TMajIora U/Uiu JUCKYCCHH,
BBICKA3bIBATh HJIeH, (OPMYITUPOBATH CBOM MPEAIOKEHUS OTHOCUTEIHHO BBITIOTHEHUS
peIOKEHHON 3a1a4u;

BBICTYIIAaTh C IPE3CHTALMEN PE3yIbTAaTOB ITO3HABATEIIBHOM JEATEIBHOCTH, ITOJIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMM IPH  BBIIOJHEHHMH XHMHYECKOTO
HKCIEPUMEHTa, TMPAKTHUECKOW paboThl MO WCCIEAOBAHHIO CBOIMCTB HM3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro npoekra, U (hopMyaupoBaTh BBIBOJABI IO pPE3ylbTaTaM NPOBEAEHHBIX
UCCJIEZIOBAHUN MTYTEM COrJIaCOBAaHUS MO3UIUI B X0/1€ 00CYKJIeHUSI 1 0OMEHa MHEHUSIMH.



PeryasiTuBHble yHHBepcaJbHbIe yYeOHbIE 1eiiCTBHS:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK IIO3HABATEIIBHYIO NIEATENBHOCTD,
ompenensis e€ LeMu W 3aJadd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
Ipe/ularaeMblii alrOpUTM JICHCTBUH NMpU BBITOJHEHUM Y4eOHBIX M MCCIEI0BATENbCKUX 3a/ad,
BBIOMpaTh Hanbomnee F3PPEKTUBHBIN CIOCO0 UX PElICHHs C YY4ETOM MOTYyYSHHs HOBBIX 3HAHUHN O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBJIATH CAMOKOHTPOJIb JCATEIBHOCTA Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

INNPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIie pe3yabTaThl OCBOCHUS MPOrPaMMBbl M0 XMMUHU Ha YriyOJIEHHOM YpPOBHE Ha
YPOBHE CpefHero oOuiero oOpa3oBaHUs BKIIOYAIOT cHElU(HUUecKHe Uil y4eOHOro mpeamMera
«XUMUS» HAy4YHbIE 3HAHUS, YMEHHS M CIIOCOOBI JCWCTBUH MO OCBOCHHIO, MHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHUM, BUJBI AEATEILHOCTH MO MOTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CUTYyalUsX, a TAKXKe B PEATbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XMMHEN. B mporpamme 1o XMMuu nNpeAMETHBIE Pe3yJIbTaThl IPEICTABICHBI 10 TOAAM
H3y4YECHUSI.

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMUsS» OTPaXaroT:

c(OpMHUPOBAHHOCTH MPEJICTABIICHUI: O MECTE U 3HAUEHUHN OPraHNYECKOM XHUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ poji B 00€CIICUeHUHN YCTOHYMBOTO Pa3BUTHUS YEIOBEUECTBA B PEIICHUHU
po0JIeM 3KOJIOTMYECKOM, SJHEPreTUUECKON U MUIEBONH 0€30M1acCHOCTH, B Pa3BUTUM MEIUIIMHBI,
CO3JITaHMHM HOBBIX MAaTEPUANIOB, HOBBIX MCTOYHUKOB HHEPIHU, B OOECIIEUCHUH DPALMOHAIBHOTO
IPUPOONOIb30BAHNUS, B POPMUPOBAHUN MUPOBO33PEHMSI U OOLLEH KYIbTYphI UeTOBEKa, a TAKKE
9KOJIOTNYECKH 0OOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3/10pOBBIO U IPUPOAHON CpeJie;

BJIQJICHUE CUCTEMOM XMMMUYECKMX 3HAaHHUH, KOTOpass BKJIOYAECT: OCHOBOIIOJIArarOLINe
MOHSTHS — XUMHUYCSCKUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs 000J104Ka aToma, S-, P-, d-aToMHbIe
opOuTanu, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMS aToMa, TMOpUIAM3aUs aTOMHBIX OpOHTajei,
WOH, MOJIEKYyJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHMS, XUMHYECcKas
CBS13b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00bEM, YIepoJHbIN CKeNleT, QYHKIMOHATbHAS TPYIIa,
panukan, CTPYKTypHble (GoOpMynbl (pa3BEPHYTbIE, COKpALIEHHbIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpHasi U NPOCTPAHCTBEHHAs (T€OMETpUYECKasi, ONTUYECKAst), U30MEPbI, TOMOJIOIMUECKUI
psn, TOMOJOIH, YIJIEBOAOPOIBI, KHCIOPOA- M a30TCOAECpXKAIUUE OPraHUYEeCKHE COCIUHECHMS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHUS; TEOPUHU, 3aKOHBI
(nepuoanyeckuii 3akoH J[. M. MenneneeBa, Teopusi CTpOeHHs OpraHMYeckux BeuiecTB A. M.
ByrnepoBa, 3aK0OH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MIPEBPALCHUS SHEPTUU TIPU
XMUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKUN SI3bIK XUMHUH, MHUPOBO33PEHUYECKUE
3HAHMUS, JIeXKAalllie B OCHOBE MOHUMAaHMSI MPUUYMHHOCTU M CUCTEMHOCTH XUMUYECKUX SIBJICHUM;
MIPEJICTABICHUS] O MEXaHU3MaX XMMHUYECKUX PEaKIMM, TEPMOJUHAMMYECKUX U KHMHETUYECKUX
3aKOHOMEPHOCTSX MX NPOTEKAHMs, O B3AUMHOM BJIUSHUU aTOMOB W I'PYIII aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBINA U Me30MepHbIH 3 dekTol, opueHTanTsl | u Il pona); pakronornyeckue cenenus
O CBOICTBax, COCTaBe, MOJy4YeHUH U O€30M1aCHOM HCIIOIb30BaHUM BA)KHEHIINX OpPraHUYeCKUX
BEIIECTB B OBITY W TPAKTUYECKOH IEATENbHOCTH YENIOBEKa, OOIMIMX HAayYHBIX NPUHIUIIAX
XMMHYECKOI' 0 MPOU3BOCTBA (Ha IpUMEpe MPOU3BOJCTBA METAHOJIA, IepepaboTKH HePTH);



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepHbIEC IPU3HAKY MOHATUH, YyCTaHABIMBATh
WX B3aUMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIIUE MMOHSATHS IIPU OMUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OpPraHMYECKUX COCIUHEHHUII;

c(OpMHUPOBAHHOCTh YMEHHMIA:

UCIOJIb30BaTh XUMHUUYECKYIO CUMBOIIUKY JUIS COCTaBJICHHS MOJIEKYISPHBIX H CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPANIEHHBIX U CKEJIETHBIX ) (DOPMYIT OpraHUYECKHUX BEIIECTB;

COCTaBJISTh YPAaBHEHHSI XUMHUUECKUX PEAKLIUN U PACKPBIBATh UX CYITHOCTb: OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIUH TIOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIui,
peakIfii HOHHOr0 0OMeHa MyTEM COCTaBJICHHS MX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIIUBATh MOJICIM MOJIGKYJ OPTaHWYECKUX BEIISCTB JUIS WJUTFOCTPAIlUU KX
XUMHYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAUIEKHOCTh U3YUEHHBIX OpPraHMYeCKUX
BEIIECTB IO X COCTaBY U CTPOCHHIO K OINpPENeIEHHOMY KIacCy/Tpymie COeTUHEHHH, 1aBaTh UM
Ha3BaHUs 1o cucreMarndeckord HoMmeHkiarype (IUPAC) u npuBOIuTh TpUBHAIbHBIC HA3BAHUS
JUTS OTJICTBHBIX MPEICTABUTENCH OpraHNYeCKUX BEIIECTB (3TUIICH, alleTUIICH, TOIYOJ, TIUIICPHUH,
STUJICHIJIMKOIb, (peHo, opManbAaeru, aeTalbIer i/, alleTOH, MypaBbUHAs KUCIIOTa, YKCYCHAas
KHCIIOTa, CTCApUHOBAs, OJICMHOBAs, MAJIBMHUTUHOBAS KHWCJIOTHI, TJIMIWH, AJTaHWH, MaJbTO3a,
(bpykTO3a, aHUIIMH, IUBUHII, U30IMIPEH, XJIOPOMPEH, CTUPOI U IPYTHE);

c(OPMUPOBAHHOCTh yMEHHS OIPEACTATh BHJI XUMHUYCCKOW CBSI3M B OPTaHHMYECKHX
COEMHEHMX (KOBAJIGHTHAs! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHS TPUMEHSATH ITOJIOKCHUS TEOPHUH CTPOCHUS OPTaHMYCSCKHX
BemectB A. M. byriepoBa st 00bsICHEHHsI 3aBHCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa W
CTPOCHHUS;

chOPMUPOBAHHOCTh yMEHHI XapaKTEpU30BaTh COCTaB, CTPOCHHE, (HUIUYECKUE U
XMMHYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTENCH Pa3TUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB!
QIIKAaHOB, IUKIOAJIKAHOB, AJKCHOB, AJKAJIMEHOB, AJTKWHOB, APOMATUYECKUX YIIIEBOAOPOIIOB,
CIUPTOB, albJETUOB, KETOHOB, KapOOHOBBIX KHCIOT, IPOCTBHIX M CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUH U aMUHOB, AMUHOKHCIIOT, OCTKOB, YTIIEBOIOB (MOHO-, TU- ¥ ITOJINCAXAPUIOB),
WUTIOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXAY HHUMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYCCKUX PEAKIIUN C UCIIOIB30BAHUEM CTPYKTYPHBIX POpPMYIT;

chOpPMUPOBAHHOCTh YMEHHUs TMOATBEPKJAaTh HA KOHKPETHBIX TMpUMEpax XapakTep
3aBUCHUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KPaTHOCTH M THUIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI31), B3AUMHOT'O BIUSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepHU30BaTh HCTOUYHUKH YIJIEBOJAOPOAHOIO CHIPhS
(HedTh, MPUPONHBIA Ta3, Yroib), CHOCOOBI €ro mepepadoTKH U MPAKTUYECKOe MPUMEHEHHE
MIPOAYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHWA O €CTECTBEHHO-HAYYHBIX METOax
MO3HAaHUSI — HaONIOIEHUH, W3MEPEHUHU, MOJCITUPOBAHUH, OKCIEPUMEHTE (peallbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOPMUPOBAHHOCTh ~ yMEHHUS TMPUMEHSATH OCHOBHBIC  OMNEPAlMUA  MBICIUTEIHHON
NCSITEILHOCTH — aHalli3 M CHUHTE3, CPaBHCHHE, OOOOIICHHME, CUCTCMATH3AIlMIO, BBISBICHUC
MIPUYUHHO-CIIEICTBEHHBIX CBSI3€H — /711 H3YUEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUU C TIOHATUSAMU U
MPEJICTABICHUSIMA  JIPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0oJee OCO3HAHHOTO
MMOHMMAaHHUS CYIIHOCTH MaTepuaibHOro €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHbIC 3HAHUS IO



OpPraHUYECKON XUMHH JIJIsi OOBSICHEHHS M MPOTrHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-
Hay4HYIO IPUPOJLY;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOBOAUTH PACUYETHl MO XHUMHYECKHUM (QopMynam U
YPaBHEHUSM XUMHUYECKHX PEaKIUW C HCIONb30BaHHEM (U3MYECKUX BEIMYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKJIECHUIO XUMUYECKON (OPMYIIbI BEIIECTBA MO MU3BECTHBIM MAaCCOBBIM JIOJSM
XUMHYECKUX JIEMEHTOB, TPOAYKTAaM CTOpaHHUsl, JIOTHOCTU ra3000pa3HbIX BEIECTB;

c(hOPMUPOBAHHOCTh YMCHHIA: MPOTHO3UPOBATh, aHAIM3UPOBATH M OIICHUBATH C TO3UIIAN
IKOJIOTUYECKOM O€30MacHOCTH TOCTEACTBHSI OBITOBOW M MPOU3BOIACTBEHHON IEATEIbHOCTH
YEJIOBEKa, CBSI3aHHOMW C TMepepaOdOTKON BEIIECTB, HWCIOJIb30BaTh MOJYYCHHBIC 3HAHHS IS
MPUHATHUS TPAMOTHBIX PEIICHUI MTPOOJIEM B CUTYAIUSIX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOSTEIBHO IUIAHUPOBATH M MPOBOAUTH XUMHUYCCKUIN
SKCIEPUMEHT (MOJYYEHUE U U3yYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIUU
YTJIEBOIOPO/IOB PA3TMYHBIX KJIACCOB U KUCIOPOACOAEPKAINX OPTraHUYECKUX BEIIECTB, PEIICHUE
SKCIEPUMEHTANIbHBIX 33]1a4 [0 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOICHUEM MTPABUIT
Oe3ormacHoro oOpailleHusi ¢ BelIecTBAMU M J1a0OpaTOpHBIM 000OpyAOBaHUEM, (HOPMYIHPOBATH
IeNb HCCICNOBAHMS, TMPEACTABIATh B pa3indHOW (opMe pe3yiabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTD;

c(OPMUPOBAHHOCTh YMEHUM:

coOMI0/IaTh TPaBHJIa YKOJOTHYECKH 11e71eco00pa3HOro MoBeACHUS B OBITY U TPYIOBOM
NESTENPHOCTH B TEISAX COXPAHEHHS CBOETO 3J0POBBS, OKPYXKAIOIICH MPUPOIHOW Cpeapl U
JOCTHKEHHUSI €€ YyCTOMYNBOIO pa3BUTHUS,

OCO3HaBaTh OMACHOCTh TOKCHMYECKOrO JACWCTBUS Ha >KUBBIC OPraHU3MbI OMPEACIEHHBIX
OpraHMYeCcKuX BEIIeCTB, MOHUMas cMbich nokazatens [1IJIK;

aHAJIM3UPOBATh  I1€J1IeCOO0Pa3HOCTh  TMPUMEHEHUS  OPTaHMYECKHUX  BEIIECTB B
MIPOMBIIIUIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0Nb3a;

chOPMUPOBAHHOCTh YMEHHIi: OCYIIECTBISATH II€JICHANIPABICHHBI MOUCK XHUMHYECKOU
nH(pOpMAaIMK B PA3IMYHBIX MCTOYHWKAX (HaydHass W ydeOHO-HAydHasl JMTEepaTypa, CpeiacTBa
MaccoBoi uHGopMmaiuu, WHTepHET W Jpyrue), KPUTHUYECKH aHAIU3HPOBATh XUMHUYECKYIO
nHpopMmanuio, nepepadbarbiBaTh €€ U HUCIIOJIB30BaTh B COOTBETCTBUHU C IOCTABJIEHHOM y4eOHOM
3a7adei.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS Kypca «O01as 1 HeOpraHUYECKasi XUMUSD» OTPAKAIOT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN: O MAaTEPUATLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y M03HABAEMOCTH SBJICHUI MPUPOJIbI, O MECTE U 3HAYECHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK
u e€ poiu B 0O0ECICUCHHH YCTOMYMBOI'O Pa3BUTHS, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
SHEPreTHYECKOW U THIICBOM O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepHuaos, HOBBIX HCTOYHUKOB SHEpruu, B o0ecrieueHUn  PalMOHAIBLHOTO
MIPUPOJIONIOIB30BaHMS, B () OPMUPOBAHUHM MUPOBO33PEHUS U OOIICH KYJIbTYPhI YEIOBEKA, a TAKKE
IKOJIOTUYECKU 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOIHON CpeIe;

BJIAJICHHE CHUCTEMOM XUMHYECKHUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOMOJIATrarolINe
MIOHSITHS — XUMUYECKUI 2JIEMEHT, aTOM, [P0 aTOMa, U30TOIBI, YJIEKTPOHHAS 000I0YKa aToMa, S-
, p-, d-atoMHbIe OpOWMTaNM, OCHOBHOE W BO30OYKIAEHHOE COCTOSHHUS aroMma, THOpHAM3AINs
aTOMHBIX OpOWTaNei, HWOH, MOJIEKYJIa, BAJICHTHOCTb, O3JIEKTPOOTPUIIATEIBHOCTh, CTETICHb
OKHUCJICHUSI, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJIMYECKas, BOJIOPOIHAs),
KpUCTAJUITMYECKasi pelETKa, XUMHUYECKas pPEakius, pacTBOp, SJIECKTPOIUTHI, HEIIEKTPOIUTHI,



JJIEKTPOJIUTUYECKAs JMCCOLMALMS, CTENEeHb JUCCOLMALMM, BOAOPOJHBIA  IOKa3arelb,
OKHCJIUTENb, BOCCTAHOBUTEIb, TEIUIOBOU (PPEKT XMMUYECKON peakiuu, CKOPOCTh XUMUYECKOM
peakiuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (T€OpUs DIIEKTPOITUTHUECKOMN
auccounanuu, nepuoandeckuit 3akod .M. MenneneeBa, 3aKOH COXpPaHEHHSI MAcChl BEIIECTB,
3aKOH COXPAHEHMS WM MPEBPALIECHUS SHEPTUU MPU XMMHYECKUX PEAKLMIX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE IMOHUMAHUS MPUYUHHOCTH M CHCTEMHOCTHU
XUMUYECKUX SIBJICHUI; COBPEMEHHBIE MPEJICTABIICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJEKYJISIPHOM YPOBHSX; IMPEJICTABICHUS O MEXaHM3MaxX XUMHUYECKUX
peakiuii, TEPMOIMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O
XMMHYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHUCTeMax; (DaKTOIOrHYECKUe CBEIACHUS O
CBOICTBAxX, COCTaBe, MOJyYEeHUU U OE30MaCHOM HCIIOJb30BaHUU BAKHEUIIUX HEOPTaHUYECKUX
BEIIECTB B OBITYy W MPAKTHUYECKOW MACSITENLHOCTH 4YENIOBEKa, OOIIMX HAyYHBIX MPHHIIMIIAX
XUMHUYECKOTO TPOU3BOACTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISITh XapaKTepPHbIC MPU3HAKH TOHSITHIA, YCTAHABIINBAThH
UX B3aWMOCBA3b, HUCIIONB30BATh COOTBETCTBYIOIIUE MOHATUS MPU OMNHCAHUM HEOPraHUYECKUX
BEILECTB U UX NPEBPALLECHUN;

chOpPMUPOBAHHOCTh YMEHHs HCIIOIB30BAaTh XMMHUYECKYIO CHMBOJIUKY JJISI COCTaBJICHHUS
dbopMyn BeHIECTB W ypPaBHEHHH XHMHUYECKHX PEaKIHM, CHUCTEeMAaTHYECKYI0 HOMEHKJIATYPY
(IUPAC) u TpuBHaIbHbIC HA3BaHUS OT/ICIbHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEICIIATh BAJICHTHOCTh U CTEMEHb OKUCICHUS XUMHYECKHIX
3JIEMEHTOB B COEJIMHEHMSX, BUJI XMMHUUYECKOW CBsI3U (KOBaJIEHTHAs, MOHHAs, METajIMuecKas,
BOJIOPOJIHAS ), TUI KPUCTAJUTMUECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

chOPMUPOBAHHOCTh YMEHHSI OOBSCHSATH 3aBUCHMOCTb CBOWMCTB BEHIECTB OT BHJA
XUMHUYECKON CBS3U W THUIA KPUCTAUTMYECKOW PEIIETKH, OOMEHHBIH W JOHOPHO-AKIENTOPHBIN
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOW CBSI3H;

chOpPMUPOBAHHOCTh YMEHMI: KIaCCH(PHUIIMPOBATh: HEOPraHMYECKHUE BEIIeCTBA MO HX
COCTaBy, XMMHUUYECKHE PEAKIUMU MO Pa3JIMYHBIM TMpPU3HAKAM (YUCIY M COCTaBY pearupyroumx
BEIIECTB, TEIUIOBOMY J(QexTy peakuuu, H3MEHEHUIO0 CTeNeHEedl OKHUCIEHUS JIIEMEHTOB,
00paTUMOCTH, Y4YacCTHIO KaTalu3aTropa W JAPYTHE); CAMOCTOATEILHO BBHIOMPATh OCHOBAHHS W
KPUTEPUHU I KIACCH(PUKAIIUU U3Y4aeMBbIX BEIIECTB M XUMUYECKUX PEaKIIHii;

chOpMUPOBAHHOCTh YMEHHUS pacKpblBaThb CMBICI Mepuoauueckoro 3akona /J[. U.
MengeneeBa W JEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTHYECKYIO () YHKIINH;

chOpPMUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHUYECKUX DJIEMEHTOB INepBoro—uerséproro mnepuonoB llepmommueckoit cucremsr J[.U.
MeHneneeBa, UCTIONB3Ys MOHATHS «IHEPTETUUCCKUE YPOBHUY», «IHEPTETHUECKHE MOTyPOBHUY,
«S-, p-, d-aTOMHBIE OPOUTAINY», KOCHOBHOE M BO30YX IEHHOE SJHEPIrEeTUICCKUE COCTOSHHS aTOMaY,;
OO0BSCHITH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX DJIEMEHTOB U MX COCTMHEHUU IO
nepuonam u rpymnmnam [lepuoguueckoit cucremsl [. . MenneneeBa, BaJ€HTHbIE BO3MOYHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUI : XapaKTePU30BaTh (OMHUCHIBATH) OOIIIEe XMMUYECKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KIACCOB, MOATBEPkAATh CYIIECTBOBAHWE T'€HETUYECKOM CBSI3M MEXKIY
HEOPraHWYECKUMH BEIIECTBAMU C IIOMOIIbI0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMHYECKUX
peaKIuii;



c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYHIHOCTh: OKUCIUTEIbHO-BOCCTaHOBUTEIBHBIX
peakuuii MOCpeICTBOM COCTABIICHHSI 3JIEKTPOHHOTO OajlaHCa 3TUX pEeakiHif; peakuil HOHHOIO
oOMeHa MNyTEM COCTaBJICHHS HX IMOJHBIX M COKpPAUIEHHBIX HOHHBIX YypaBHEHUH; peaxiuii
THIIPOJIN3a; pPeakluil KOMIUIEKCOOOpa3oBaHMs (HAa TpuUMepe TUAPOKCOKOMIUIEKCOB IIMHKA M
ATFOMUHHS ),

c(OPMHPOBAHHOCTh yMEHHUS OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKHUX
peakiuii ¢ y4éToM HX DJHEPreTHMUECKUX XapakTEpUCTUK, XapaKTep H3MEHEHUs CKOPOCTH
XUMHAYECKON PEaKIHy B 3aBUCHMOCTH OT Pa3MYHBIX (PAKTOPOB, a TAKKE XapakTep CMEIICHHS
XMMHUYECKOI0 paBHOBECHS 11O/ BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [aTense);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh XUMUYECKUE PEAKIIHH, JICKAIIIE B OCHOBE
MPOMBIIIJICHHOTO MOJYyYeHHUsS CEPHOM KHUCIOThl, aMMHaka, oOOIIMe HayyHble MPHHLIHUIIBI
XUMHUYECKUX TPOMU3BOJCTB; LIE€JIECO00pPa3HOCTh INPUMEHEHUS HEOPraHWYeCKHX BEUIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHHUS PUCK-TIOJIb3A;

c(hOpMHUPOBAHHOCTH BIIAJICHUS CHCTEMOM 3HaHUM O METOJ[aX HAyYHOTO IMO3HAHMS SBJICHU I
MIPUPO/IbI — HAOJIIOIEHNE, U3MEPEHUE, MOAECTUPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN),
WCIIONB3YEMBIX B  €CTECTBEHHBIX HayKaX, YMEHUsS NPUMEHATh OTH 3HAHHUS [PHU
HKCHEPUMEHTAIBHOM HCCIEIOBAHUN BEIIECTB M IS OOBSICHEHUS XHUMHYECKHX SIBICHHIA,
HMMEIOIIUX MECTO B MIPHUPOJIE, TPAKTHUECKOMN EATEIHHOCTH YEIOBEKa U B MIOBCEIHEBHOM JKU3HM;

c(OPMHPOBAHHOCTh YMEHUS BBISBIISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMH U
NPEICTAaBICHUAMH JIPYTUX €CTECTBEHHO-HAy4YHBIX HPEIMETOB [Uii 0Oojiee OCO3HAHHOI'O
MOHUMAaHHS MAaTePHAITFHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHUS MPOBOANUTH PACUETHI: C UCIOIH30BAHUEM MOHATHH «MacCoBast
JI0J1s1 BEILIECTBA B PACTBOPE» U «MOJISIpHAsA KOHIICHTPAIUS»; MAacChl BElllecTBA MM 00bEMa ra3a Mo
M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MIM OOBEMY OJHOIO M3 YYAaCTBYIOLIMX B PEAKIUU
BEIIECTB; TEIJIOBOro 3(dekTa peakiuu; 3HaueHus BOJIOPOJAHOI0 MOKa3aTeNsl pAaCTBOPOB KUCIIOT U
IEJI0UYe ¢ W3BECTHOM CTEMEHbI0 JTUCCOIMAIMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIUH, €CITU OJTHO W3 MCXOJHBIX BEUIECTB JaHO B BUJAE PacTBOpa C OMpeeIEHHOMI
MaccoBOH J0JIeH pacTBOPEHHOIO BELIECTBA UJIH JIaHO B U30BITKE (MMEET MPUMECH ); O BBIXOJA
MIPOAYKTa peakiny; 00bEMHBIX OTHOLIEHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO TUIAHUPOBATH W MPOBOAWTH XMUMHUYCCKHUN
HKCHEPUMEHT (IIPOBEICHUE PEaKUii HOHHOTO OOMEHa, MOATBEPXKICHHE KaueCTBEHHOI'0 COCTaBa
HEOPraHUYECKUX BELIECTB, ONpEAEICHUE CPe/ibl PACTBOPOB BELIECTB C MOMOUIbIO0 HHINKATOPOB,
W3yYeHHE BIUSHHUS PpaA3IMYHBIX (DAKTOPOB HA CKOPOCTh XHWMHYECKOW peaklMH, pEeLIeHue
SKCIIEPUMEHTAJIbHBIX 3a/ay 1o TeMaMm «Metamis» U «Hemeramisl») ¢ coOmoleHneM MpaBUil
0e30macHOro OOpalleHusi ¢ BEUIECTBAMU U JaOOpaTOPHBIM 00OpYIOBaHUEM, (HOpPMYIHPOBATH
Lenb HCCIENIOBaHMS, TMPEACTaBIATh B pa3nuyHOW (opMe pe3ynbTaThl HKCIEPUMEHTA,
aHAJM3UPOBATh U OICHUBATH UX JJOCTOBEPHOCTB;

chOpMUPOBAHHOCTh YMEHUH: COONIOIATh MPaBHIIa MOIB30BAHUS XUMHUYECKON MOCYI0N U
nabopaTopHBIM 000PYIOBAHUEM, OOpAIIEHHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHUSIMH 110
BBINOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKHX OIBITOB, SKOJIOIMUYECKH 11€J€CO00pa3HOro MoBEeACHUS
B OBITY W TPYIOBOH JESITENHHOCTH B IEISAX COXPAHEHUS CBOETO 30POBbS, OKPYXKAroIleh
OPUPOIHOM Cpeasl M JOCTHXKEHHMsS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABaTh OMACHOCTh
TOKCHMYECKOIro JCHCTBUS Ha JKHMBBIE OPraHU3MbI OINpEeAENEHHBIX HEOPTaHWYECKUX BEIECTB,
noHumas cMbica nokasarens [TJIK;

chOPMUPOBAHHOCTh YMEHMI: OCYIIECTBISATH II€JIEHANIPABICHHBIM MOUCK XUMHYECKOM
nH(POPMALIMK B PA3IMYHBIX MCTOYHUKAX (HayyHas W y4yeOHO-HAaydHas JHUTEparypa, CpeicTBa



MaccoBoil uH(popmanuu, MHTEepHET M Apyrue), KpUTHYECKH aHAIU3UPOBATH XHUMHYECKYIO
nH(popMaLuIo, epepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOM
3a7aden.
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2.3 ApoMaTHYeCKHE YTIIEBOIOPOIBI (ApEHBI) 8 bubmmorexa [OK

. MaTHYECKH B bl HBI

P YHICBOAOPOARL (ap https://m.edsoo.ru/d69df650
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11 KIIACC

KosmuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne i/l Kounrtpoabnbie | Ilpaktuueckue | (uugppoBbie)
NPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTtejibHbIE
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenue aroma. [lepuonnueckuit
11 3akoH u [lepnonnueckas cucrema 9 bubnuoreka [IOK
' XUMHYECKUX d1eMeHTOoB 1. 1. https://m.edsoo.ru/2dd57f24
MenpeneeBa
12 Crpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
1.3 X 19 1 3
R R https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pasznen 2. Heoprannueckasi xummus
bu6nuoreka [JOK
2.1 H 31 1 3
eMETaLIE https://m.edsoo.ru/2dd57f24
bu6mmorekxa [JOK
2.2 M 23 1 2
eI https://m.edsoo.ru/2dd57{24
Hroro no pazneny o4
Pasznen 3. Xumus v Ku3Hb
31 Metoabl mo3HAaHHUA B XUMUHU. XUMHSA U 9 bubmuoreka IJOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazneny 9
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IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KounvecTBo 4acos
Nen/m | Tema ypoka Konrpoasnsie | IlpakTnyeckue ICKTPOHHLIE Wi PPOBLIC
Bcero o0pa3oBaTesIbHbIE pecypchl
padoTbI padoThI
[TpenMeT 1 3HaUEHUE OPTAHUYECKOM
1 XUMUU, TIPEICTABIICHUE O 1 bu6mmoreka [JOK
MHOT000pa3uy OPraHMYECKUX https://m.eds00.ru/3686e6f5
COEIMHEHUI
DNEeKTPOHHOE CTPOEHUE aToMa
5 yriepo/ia (0CHOBHOE M BO30YKIEHHOE 1 bubmuoteka [JOK
cocTosiHus ). BajleHTHBIE BO3MOXKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XUMHUYECKas CBSI3b B OPraHMYECKHIX
3 COeMUHEHUIX. MexaHu3MBbI 1 bu6munoreka [JOK
00pa30BaHUs KOBAJICHTHOMN CBSI3H, https://m.edso0.ru/8d39f5¢c8
CHoco0BI pa3pbiBa CBs3EH
Teopus cTpOCHMS OPTraHUYECKUX bubmumoreka [IOK
4 . 1
coenuHenuii A. M. bytieposa https://m.edso0.ru/9e595ch8
Bunbr uzomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. DIIEKTPOHHBIE 1 bubmuoteka [JOK
3¢ GEKTH B MOJIEKYJIaX OpraHHYECKHX https://m.edsoo.ru/b0e61661
COEIMHEHUI
[Ipencrasienue o Kknaccupukanuu u
6 CIfCTI;MaTI/I‘leCKa}I HOMeHK?;aTyEa 1 bubmiorexa HOK
https://m.edsoo.ru/c212dd21
(IUPAC) oprann4eckux BeIIeCTB



https://m.edsoo.ru/3686e6f5
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7 Knaccugukanus peaxiuii B bubmuoreka [IOK
OpPraHUYeCKOM XMMUU https://m.edsoo.ru/ba5706aa
8 Cucremaruzanys 1 00001eHne bu6mmnoreka [JOK
3HAHHU TI0 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUH PsiJl, o0IIas
9 dbopmyna, HOMEHKIIATypa U U30MEpPHs, bubmmoreka [IOK
AIIEKTPOHHOE U TIPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOCHHE MOJICKYJT
10 dusndeckrue 1 XUMUYECKUE CBOMCTBA bu6mmoreka [JOK
AIIKaHOB https://m.edso0.ru/3137711c
Haxoxaenve aikaHoB B IIPUPOJIE.
11 CnocoGHH MOJIyYEHUs U HpI:/II\feI—JIICHI/Ie bubmoreta LIOK
https://m.edsoo.ru/259b0a5b
aJIKaHOB
[{uknoankansl: odmas ¢popmyia,
HOMCHKJIATypa U U30MEpHs
12 oco6eHHOCTyIf CTpOGHI/ISIpI/I X;IMHHQCKHX bubmmoreta [IOK
. https://m.eds00.ru/156730d2
CBOMCTB, CITOCOOBI IOTyYEHUS U
MIPUMEHEHUE
Pemienune pacu€THbIX 3a1a4 Ha
OIpEeJEIICHUE MOJIEKYJIIPHOU
OpPMYJIBI OPTaHUYECKOI'0 BEIIECTBA 10
13 ﬁafco}l;HM ,Il;)OJ'ISIM aToOMOB 3J‘I:1-I/IGHTOB bubmmorexa IOK
’ https://m.edsoo.ru/bf84d8eb
BXOJISIIUX B €r0 COCTaB.
Cucremaru3anus u 0000IICHIE
3HAHUM MO TeMe
AJKEHBI: TOMOJIOTUYECKUH Psifl, 00IIas Bumorexa LIOK
14 dbopmyna, HOMEHKJIATypa,

9JICKTPOHHOC U NPOCTPAaHCTBCHHOC

https://m.edsoo.ru/273b0ale
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https://m.edsoo.ru/87a37cab
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cTpoenue Monekysl. CTpyKTypHas u
LUC-TPAHC-U30MEPUS AJIKEHOB

15 dusnyeckrue 1 XUMAYECKHE CBOMCTBA bu6mmnoreka [JOK
ankeHoB. [IpaBuio MapkoBHHKOBA https://m.edso0.ru/21069ccd
16 CniocoOblI TONTy4eHUsT 1 TPUMEHEHNE bubmuoreka [JOK
AJIKCHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padora Ne 1 mo Teme
17 'TI[)OJIleeHI/Ie 3TI;IneHa U U3y4EHUE €Tr0 bubmoreta LIOK
o https://m.edso0.ru/0941eed8
CBOICTB
Pemenne pacu€THbIX 33134 Ha
18 onpenenelizle MoneKynﬂI;Hoﬁ bubmmorera LIOK
https://m.edsoo.ru/e9ea9921
(bopMyIbI OPraHUYECKOr0 BEUIECTBA
AnKanyeHbl: CONpPsKEHHEIC,
19 I/I3OJ'IprOBaHHLIe pKyMy'J'II/IpOBaHHBIe. Bubmmorexa IOK
’ https://m.edso0.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOI'O CTPOCHHUS
20 XHUMHYECKUE CBOMCTBA COMPSIKEHHBIX bubamnoreka [HIOK
JICHOB https://m.edso0.ru/e561253d
21 CriocoObI TONTy4eHUsI U TPUMEHEHNE bubnuoreka [JOK
QJIKaJCHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUN PsijI, oOImast
opMyJia, HOMEHKJIAaTypa
22 ?)‘I:KTI};OH,HOC u HpOCTiZH,CTBCHHOG bubmmorexa LIOK
https://m.edsoo.ru/68b6cc4c
CTPOEHUE MOJIEKYJI, PU3UUECKUE
CBOICTBa
23 XUMHYECKUE CBOMCTBA AIIKHHOB bubmmorexa LIOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakui Ha TPOHHYIO bubmuoteka [JOK

CBA3b

https://m.edsoo.ru/7b1c48da
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o5 Crioco0OsI ToNydeHus U IPUMEHEHUE bubnmnoreka [HOK
ATKUHOB https://m.edsoo.ru/a6f9alea
Pemienue 3amay: pacy€Tel o bu6mmnoreka [JOK
26 .
YPaBHCHHUIO XUMHUYECKON peaKiinu https://m.edsoo.ru/5db8e526
97 Cucremaruzanys 1 00001IeHE
3HaHHUI N0 TEME
APpCHBI: TOMOJIOTUICCKUH PsiJl, 001Iast
5| Sroepmmoen msomcmenmos bimorera LOK
P poctp https://m.edsoo.ru/a92a7094
CTpOCHHE MOJICKYJI O€H301a U TOIyoJIa,
ux (pusuveckue CBOCTBa
XHUMHYECKUE CBOMCTBA aPEHOB! bubmuoreka [IOK
29
peaKIny 3aMEIICHHS https://m.edsoo.ru/a44alaed
X i :
3| peactum npneocmernns, oxercrne biGnorera LIOK
peaidiii 1ip A ’ https://m.edsoo.ru/ad44alaed
TOMOJIOTOB O€H3071a
31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB bubnuoreka [JOK
CTHpOJIA https://m.edsoo.ru/d5018a54
Pemienne pacu€THbIX 3aa4 HA
32 ornpe enelljne MOJIEK JI;IIl HOM bubmioreia HOK
pea Y2Ip https://m.edsoo.ru/53461a2c
(bOopMyITBI OPraHUYECKOT0 BEIIECTBA
33 CriocoObI TONTy4eHUsT U TPUMEHEHNE bubmuoteka [{OK
apeHOB https://m.edso0.ru/6f717d09
I'enernueckas CBsI3b MEKIY
34 pa3IMYHBIMU KJIACCAaMHU

YIIJIEBOIOPOJIOB
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35

Pacuétel mo ypaBHEHUSAM XUMHUYECKUX
peakiuid. CucremMaru3anus u
0000111eHNE 3HAHUH I10 TEME

36

[Tpuponuslii ra3. [lonyTHsle HEQTSIHBIE
rasbl

37

KameHHBIN yroib ¥ IpOgYKTHI €ro
nepepaboTKH

Bub6nunoreka [JOK
https://m.edso0.ru/69b3398b

38

Hedtb 1 cioco6sl e€ nepepaboTkH.
[TprMeHeHre POIyKTOB IepepadboTKu
HeTH

bu6mmoreka [JOK
https://m.edso0.ru/21f9de78

39

I'eneTmueckas CBS3b MCKIY
Ppa3InYHbIMHU KJIaCCaMH
YrieBoaopoaoB

40

["ajioreHonpou3BoHbIC
YIJICBOJIOPOJIOB: AJICKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEIICHHS
rajioreHa

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

41

JlelicTBue mieno4eii Ha
rajoreHnporu3BOIHBIE.
BiamMoeiicTBre quranoreHankaHoB C
MarHueM M LIMHKOM

42

Cucremarusanusa 1 00001eHIE
3HaAHUM Mo pazaeny "YrieBoaopoabl"

Bbu6nunorexa [JOK
https://m.edso0.ru/20e89f22

43

KontposbHas pabora 1mo Teme
"VYrneBomopoasr"

bubmoreka [[OK
https://m.eds00.ru/95¢9e298

44

[TpenenpHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUM psiJl, oOmras
dbopmyna, cTpoeHrEe MOJIEKYIL,

bubmoreka [[OK
https://m.edsoo.ru/df04c5cd
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U30Mepus, HOMEHKIIATypa,
Kkiaccudukanus, Gusndeckue
CBONCTBA

XUMHYECKUE CBOMCTBA MPEIETbHBIX

bu6mmoreka [JOK

45 OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 Crioco0sI TTONTyYeHUsT U IPUMEHEHUE bubmmoreka [IOK
OJTHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
[TpocTbie 23¢upbl: HOMEHKIATypa U
47 I/ISI:)MepI/IH (£C§6GHHOCTI/I (1)H3ZE6CKI/IX bubmioreia HOK
’ . https://m.edsoo.ru/c2c788b2
¥ XUMAYECKUX CBOKCTB
MHoroaToMHbIE€ CIIUPTHI:
48 STUJICHTJIUKOJb U rnfluepHH ux bubmiorexa LIOK
T https://m.edsoo.ru/ee4d84aa
(bU3UYEeCKUEe M XUMHYECKHE CBOMCTBA
49 CriocoOblI 1oTy4eHHsl U IPUMEHEHNE bubnuoreka [IOK
MHOT0aTOMHBIX CITHPTOB https://m.edsoo.ru/d12e567d
DeHOIT: CTPOSHUE MOJIEKYITBI
50 (1)1:31/(1)3116;(15; ZBOIZCT]ZJ:.e T}(])III(C;IIIHOCTB bubmmorexa LHOK
https://m.edsoo.ru/2ce726f8
denona
51 XUMHUYECKHE CBOMCTBA (heHoma bubmmorexa LIOK
https://m.edsoo.ru/037ca5f9
59 CriocoOblI 1oTy4eHHsl U IPUMEHEHNE bubnuoreka LIOK
denona https://m.edsoo.ru/c77ddf4c
[Tpaktuueckas padora Ne 2. Pemenne
53 SKI;HGPI/IMGHTaJIr;HHX 3aJ1a4 10 TEME bubmorexa [OK
https://m.edsoo.ru/fd0ced09
"Crupthl U peHonbl"
54 Cucremaru3anys u 0000IICHIE bu6moreka [JOK

3HAHUH 110 TEME

https://m.edso0.ru/1810cb9b
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ATNbIEruibl U KETOHBI: 3JIEKTPOHHOE
CTpOoeHHE KapOOHUIILHON TPYIIIIbI;

bu6mmoreka [JOK

> TOMOJIOTHYECKHE PSI/IbI, 0011as https://m.edsoo.ru/b139beaa
dbopmyna, H30Mepusi 1 HOMEHKJIATypa
56 AJBIETHIBI ¥ KETOHBI: (pU3UYecKue Bbu6nunorexa [JOK
CBOMCTBA; PEAKIMH IPHCOETUHEHUS https://m.edso0.ru/c887425c
57 Peaknun okuciieHusa U KaueCTBEHHbBIE bubmoreka [[OK
pEaKIny albJIETHIO0B U KETOHOB https://m.edso0.ru/a393baa9
58 CriocoObI TONTy4YeHUs albACTHIOB U bu6mmoreka [JOK
KETOHOB https://m.edso0.ru/520d1c51
OJTHOOCHOBHBIC TIpE/ICTbLHBIC
59 Ka);60HOBLIe KI/ICJ‘IIz)TIIiI 0COOEHHOCTH bubmoreta LIOK
’ https://m.edsoo.ru/fecOb113
CTPOCHHS MX MOJICKYJI
M3oMepust 1 HOMEHKIIATypa
60 Kap6OIfOBI>IX KHCJIOT ny(lgmuqecxne Bubmmorexa LIOK
N ’ https://m.edso00.ru/700cc87b
CBOICTBa
XHUMHYECKUE CBOMCTBA IIPEAEIBHBIX bubnmnoreka [HOK
61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso0.ru/40e6e0e9
OCc00CHHOCTH CBOMCTB MYpPaBbUHOMN
62 KHCITOTHI. MHOFOO6paSI/IeyII:ap6OHOBI>IX bubmioreia HOK
https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOMCTB: HEMPEEIbHBIX
1 apOMATUYECKUX KapOOHOBEIX,
63 I[I/Ifap60HOBLIX FI/II[;)OKCI/IKapGOHOBHX bubmmorexa IOK
’ https://m.eds00.ru/83a08773
KucoT. [IpeacraBuTenu BICITUX
KapOOHOBBIX KUCIIOT
64 [TousiTHE O MPOU3BOAHBIX KapOOHOBBIX bu6mmoreka LIOK

KHUCJIOT

https://m.edso0.ru/0d162d9d
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CriocoObI oTy4eHHst U IPUMEHEHNE

bu6nunoreka [JOK

65 KapOOHOBBIX KHCJIOT https://m.edsoo.ru/7c065c9d
CrnoxHble 3(DUPBI: TOMOIOTHYECKUN

66 pan 06H1a51(§)011)myna U30Mepus 1 buGmmorexa LIOK

’ ’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dusznyeckue U XMMHUUECKHE CBOMCTBA Bub6nunoreka [JOK
3pupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacy€THbIxX 3a1a4: 10

68 YpaBHEHUIO XUMHUYECKON PEaKIuU, Ha
OIpEeJETICHUE MOJIEKYJIIPHOU
(bopMyIBI OPraHUYECKOTr0 BEUIECTBA
[Tpaktuyeckas padora Ne 3. Pemenue

69 AKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME bu6mmnoreka [JOK
"Kap6oHoBbIe KHCIOTHI. CII0XKHBIC https://m.eds00.ru/486671fb
a¢upst"

70 XKupsr: ctpoenue, pU3NUECKUe U bubmmoreka [IOK
XMMHYECKHE CBOMCTBA (THIPOIIU3) https://m.edsoo.ru/al9c5b98
OCOOEHHOCTH CBOMCTB JKHUPOB,

71 coJiep KaInX OCTaTK! HGHECI{GJ‘IBHHX bubmorexa HOK

https://m.eds00.ru/b0331922
JKUPHBIX KUCIOT. JKUPHI B IpUpoie
MpbL1a Kak COJTU BBICIITUX KapOOHOBBIX

7 KHCIIOT, UX MOIOIIee ACHCTBHE. Bbu6nunorexa [JOK
[ToHsSITHE O CHHTETHYECKHX MOIOIIUX https://m.eds00.ru/3c566565
cpencrBax (CMC)

['eneTndeckas CBs3b yriaeBOAOPOIOB U BuGmiorexa K

73 KHCJIOPOJICO/IEPKAIINX OPTaHUYECKUX

BCIICCTB

https://m.edso0.ru/56790c96
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Pacuétrl 1o YPaBHCHHUAM XUMUUYCCKUX

74 .
peaxiuit
75 Cucremaruzanys 1 00001eHne bu6mmnoreka [JOK
3HAHUH 110 TeMe https://m.edsoo.ru/f8eaf2eb
. OO0mmas gapaKTepHcha er'I(eBOJIOB " Bumorexa LIOK
KJIacCH(UKAIUs yriIeBo0B (MOHO-,
HIDT YIICBOA https://m.edsoo.ru/7a9693al
TN~ U TIONTUCaXapH/ibl)
Monocaxapuabl: pusnueckue bubmuoreka LIOK
77 .
CBOMCTBA M HAXOXKJICHUE B TIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHue riaoKo3bl, €€ 3HaUeHUE B bubmuoreka [{OK
KHU3HECATSIILHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
To3a. Hax HUE B TIPH u
I A PHPOX https://m.edsoo.ru/eb0384e7
MPUMEHEHUE AUCaXapuIOB
IT :
B0 axpowoexya, umiccrsic bimorera LOK
P YL @ https://m.edso0.ru/72a04508
XUMHUYECKHUE CBOMCTBA, TPUMCHEHUE
bub OK
81 [TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX hgp:jﬁsi§;££J1U6216e766
Pemenne pacdyeTHbIX 3aa4 HA
82 OIpe/ieNIeHUE IO BbIXO/1a IPOAYKTa bubnmnoreka [HOK
peaKiuu OT TEOPETUUECKU https://m.edsoo.ru/7fde47ef
BO3MOXKHOT'O
83 CucremaTu3amus 1 00001IeHNE bubmmoreka [HOK
3HAHMU TIO0 pa3zierny https://m.edsoo.ru/08d4364c
KonTtponbHas paborta o teme BuGmorexa [JOK
84 "Kucnopoacoaep:xaiiye opraHu4ecKue

coequHeHnsa"”

https://m.edso0.ru/42c6678e
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AMUHBIL: K1accu(UKalus, CTPOCHHE
MoOJIeKyJI1, o0mas hopmysa, u3oMepusi,

bu6mmoreka [JOK

8 HOMCHKJIaTypa U (pU3HYeCcKue https://m.edsoo.ru/efa7e6ca
CBOMICTBA

86 XuMuyecKue CBOMCTBa Bbu6nunorexa [JOK
ann(aTHIECKUX aMHHOB https://m.edsoo.ru/1bc5¢f80

R I — bioorera LIOK

https://m.edso0.ru/39cd21f1

aHWIMHA

88 CniocoObl TTONTy4eHUsI U TPUMEHEHNE bubnuoreka [JOK
annpaTHYECKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U

89 n3oMepusi, GU3NIECKUEe CBOMCTRA. bubmoreka [JOK
OTnenbHbBIC IPEACTABUTEIH Ol- https://m.edso0.ru/d1773e80
AMUHOKHCIIOT
XHUMHUYEeCKHEe CBOMCTBA aMUHOKHCIIOT,

90 uX OMOJIOTHYECKOE 3HAYCHHE bubnmnoreka [HOK
aMuHOKUCITOT. CHHTE3 M THPOJIH3 https://m.edsoo.ru/77df705a
MENTHIOB

o1 benku kak NpupoIHbIE OJIUMEDHI; bubnmnoreka LHIOK
CTPYKTYpbI O€JIKOB https://m.eds00.ru/429e9899

92 XUMHUYECKUE CBOMCTBA OETIKOB bubmmorexa LIOK

https://m.eds00.ru/6237306d

A3zoTcoaepKaIiye reTepouKInIecKrue

93 coeauHeHus. HykenHOBbIE KUCTOTHI: bubmuoteka [JOK

COCTaB, CTPOCHHE U OMOJIOrUIecKast
poJIb

https://m.edso0.ru/521d1431
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[Tpaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTANIBHBIX 3a/1a4 10 TEME

bu6mmoreka [JOK

o4 "A30TCOoAepIKAIIIE OPraHHYSCKHEC https://m.edso0.ru/8e3c02d1
coequHeHus"
[Ipaktuyeckas padora Ne 5. Pemenue
95 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnmnoreka [HOK
"Pacno3HaBaHHe OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHui"
Konrtponbnas pabora o reme
96 "A3ofcozlep>1<5mne OpraHu4ecKue bubmorexa [OK
. https://m.edsoo.ru/ce561bc7
COETMHEHUS
OcHOBHbBIE OHATUS XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U bubnmnoreka LHIOK
METOJIbl UX CHHTE3a —IIOIMMEPHU3aIUs https://m.edsoo.ru/7aa63ebd
Y TIOJIMKOHICHC Al
08 [ImactMaccel. YTunusanus u bu6munoreka [JOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f
99 DacToMepbl: HATYpPaATbHBIN bubmuoteka [JOK
CHHTETHYECKUe Kaydyku. PesnHa https://m.edso0.ru/246103ec
Bonokna: HaTypanbHEIE,
100 I/ICKyCCTBeHHLi]: CUHTETUYECKUE. bubmmorexa LIOK
’ https://m.eds00.ru/5963a601
[Tonumeps! ciennaaIbHOrO Ha3HAYCHUS
[Tpaktuueckas padora Ne 6. Pemenne
101 HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubamnoreka LIOK

"Pacrio3HaBaHue miiacTMace u
BOJIOKOH"

https://m.edsoo.ru/3aebd77a
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O0001IeHrE ¥ cUCTEMATH3 AU

bub6mmoreka [{OK

102 ?SyquHorO MaTepHaia o Teme " ! https://m.edsoo.ru/6a22b1e8
BrIcOKOMONEKYIIIpHBIE COEIMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



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

11 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIEe HU(PPOBbIE

JI:;_)H Tema ypoka Beero Kontpoabubie | IlpakTnueckme | 00pazoBaTejbHbIC
padoThI padoThI pecypchbl

1 Atom. CocTaB aTOMHBIX siiep. XUMHUECKUN 1 bubmmnorexa [IOK
aneMeHT. M30TombI https://m.edsoo.ru/59c112ee

) CtpoeHue 3MeKTPOHHBIX 000JI0UEK aTOMOB, 1 bubmmoreka [JOK
KBaHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa

3 Knaccudukanust XuMHUuecKux 37€MEHTOB (S-, 1 bu6mmoreka [JOK
p-, d-, f-amemeHTHI) https://m.edso0.ru/61294af9

4 Pacnpeznenenune 31€KTpOHOB 110 AaTOMHBIM 1 bubnuorexa [JOK
opOuTaIaM https://m.edsoo.ru/f5f750fe
DJIeKTPOHHBIE KOHPUTYpaIlii aTOMOB

5 BHeMzII;TOB B OCHO];bHOIV}IIII)/I EO36}/')KI[§HHOM 1 bubmorexa HOK

https://m.edso0.ru/8149e846

COCTOSTHHH

5 DIIeKTPOHHBIC KOHPUTYpaAIIUX HOHOB. 1 bubmuoreka [JOK
DJEKTPOOTPHIIATEIIBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnognueckas

7 cucTeMa XuMH4ueckux snementoB 1. U. 1 bubnuoreka [JOK
MeneneeBa, CB3b C COBPEMEHHOMI Teopueit https://m.edso0.ru/16957c01
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU bubnmnorexa [IIOK

8 1
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIaM U https://m.edsoo.ru/f8468927
nepuoaam

9 Cucremaruzanus 1 0000IIeHre 3HaHNU 110 1 bu6mmoreka [JOK
TEMe https://m.edsoo.ru/8fad2942
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Bunper xumnueckon cBsa3u. MexaHU3MBbI
00pa30BaHMs KOBAJICHTHOU CBSI3U.

bu6mmoreka [JOK

10
BomopoaHas cBsi3b. MeXMOIEKYISIpHBIC https://m.edsoo.ru/5a8072af
B3aUMOJICICTBUSA
BanentHoc ajue € BO3MOXKHOC

11 aTOMZ:HCBl;II;II:I 3]jIeKTHToI:{I;OI‘]; CTM TH LTIH bubmorexa LIOK

' P PYELYP https://m.eds00.ru/3d2ca093

MOJIEKYJI C UX TEOMETPHUIECKUM CTPOSHUEM

12 [IpencraBneHus 0 KOMILUIEKCHBIX bubnuorexa [{OK
COCIMHEHUSIX: COCTaB U HOMEHKIIaTypa https://m.edso0.ru/8c66b12a
BemecTBa MONIEKyYISAPHOrO U
HEMOJIEKYJIAPHOIO CTPOEHHUs. THIIbI bubnuoreka LIOK

13 .
KPUCTAJULTHYECKUX PELICTOK U CBOMCTBA https://m.edsoo0.ru/e167635b
BEIIIECTB

14 [TonsiTHE O TUCHIEPCHBIX CUCTEMAX. bubnuorexa [{OK
[IpencraBieHne o KOJUIOUAHBIX pacTBOPAxX https://m.edsoo.ru/da2c70e4
VicTrHHBIE pacTBOPHI: HACHIICHHBIE U

15 HEHACBI erHBIe IZl(:TBo I/IMH;CTL bubmmorexa LIOK

it > P p - https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparsl
CriocoObl BEIpKEHUSI KOHIIEHTPAIIMH bubnuorexa [JOK

16
pacTBOpOB https://m.edsoo0.ru/328e653a
Pemrenue 3a1a4 ¢ HCMIOIB30BaHUEM TTOHSTHIA

17 "MaccoBa Jf) acTBOPEHHOrO BellecTsa" bubamorexa TOK

MaccoBasi J10JIs1 paCTBOPEHHOT O B TBa",
" AOTLP P " H https://m.edsoo.ru/785e0ab4
MOJISIpHAsi KOHLEHTpaLHsI

18 Knaccudukarus u HoMeHKIaTypa bubnuoreka [IOK
HEOPraHUYECKHUX BEIICCTB https://m.edsoo.ru/bf9e108d

19 CucreMmarnzanus 1 0000IIeHre 3HaHUH 110 bu6mmoreka [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KontponbHas pabora no remam "CtpoeHue
atoma. [lepuoguyeckuii 3aKoH 1

20 [Teproamueckas cucTeMa XUMHYECKUX bubmorexa HOK
https://m.edsoo.ru/70a60aa4
snemenToB /. 1. MenpneneeBa", "Ctpoenue
BemecTBa. MHOrooopasue BemecTn"
Krnaccudukanus XuMHUIECKUX peakiuii B
HEOPTraHMYECKOW M OPTaHHMYECKOW XUMHUH.
21 3aKI(jH COXpaHEHUSA MI:lCCBI BEIIECTB; 3aKOH bubmorexa [OK
’ https://m.edso0.ru/6335cdd2
COXpPaHEHHUS U IPEBpaIICHUs] SHEPTUHU TIPU
XUMHAYECKUX PEAKITHSIX
29 TemnoBbie 3G HEKThI XUMUYECKUX PEAKIIAM. bubnuorexa [JOK
Tepmoxumuveckue ypaBHEHUS https://m.edsoo.ru/d1db86da
23 Brruucnenus no ypaBHEHUAM XUMHAYECKHUX bubnunorexa [IOK
peakuuii ¥ TEePMOXUMHUYECKUM YpaBHEHUAM https://m.edso0.ru/87b13954
CKOopocTh XMMHUYECKON peakiuu, e€
24 3aBUCHMOCTH OT Pa3UYHBIX (haKTOPOB.
Karanns u xatanuzaropsl
25 ['oMoOreHHbIC ¥ TETePOTeHHBIE PEAKIINN
IIpaktuyeckas pabora Ne 1 o Teme
26 "é’HI/IﬁHI/Ie paSHquBIX (axTOpOB Ha CKOPOCTH Bubmiorexa LTOK
. Y https://m.edsoo.ru/1facaldl
XMUMHUYECKOH peaKIiu
97 OOpaTtumbie U HEOOPATUMBIEC PEAKITUY. bubnmoreka [JOK
XHUMHYECKOE PABHOBECHE https://m.edsoo0.ru/30952f9b
IIpakTuyeckas pabora Ne 2 o Teme Bubmorexa LOK
28 "BnusiHue pa3nnyHbIX GaKTOpOB HA

II0JIO’KEHNE XUMHUYECKOT0 paBHOBECHS "

https://m.edsoo.ru/3bf34el17
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QHCKTPOJ'II/ITI/ILICCKSJI Jucconuranus. CunbHbIC

bu6mmoreka [JOK

29 U ci1a0bie JIeKTpoiuThl. CTereHb https://m.edsoo.ru/5F766bdf
JMICCOLUAIIIHT
Honnoe npoussenenne Bobl. Cpena BOIHBIX
30 paCTBOPOIS BO,Z[O?)O,Z[HHﬁ EOK&SET?HL (p?{) bubamoreta LIOK
https://m.edso0.ru/3966ca89
pactBopa
31 I'mpponus conent. Peakuuu, npoTekaromue B bubnuoreka [IOK
pacTBOpax 3JIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTnueckas pabora Ne 3 o reme
32 ")?MMquCKHe ;)eaKuHH B pacTBOpax Bubmiorexa LIOK
| https://m.edsoo.ru/2e3daeb0
AJIEKTPOJINTOB
OKUCINTENEHO-BOCCTAHOBUTEIIbHBIE
33 peaknuu. BaxxHeimme okucauTenu u bubmorexa HOK
https://m.edso0.ru/56226060
BOCCTaHOBUTENH
34 MeTto/ 371€KTPOHHOT O (3JIEKTOHHO-HOHHOT0) bubnuorexa [IOK
OamaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIU3 PaCTBOPOB U PACILJIABOB bubnuoreka [JOK
BEILECTB https://m.edsoo0.ru/93fb97d2
36 Pemenwue 3a1a4 pa3aMdHbBIX THIIOB bubmoreia HOK
https://m.eds00.ru/5a859d16
37 Pemienue 3a1a4 pa3nu4HbIX TUIIOB bubmnorexa LIOK
https://m.edsoo.ru/5afa265d
38 Cucremarn3anus 1 0000IIeHre 3HaHNUH 110 bu6mmoreka [JOK
teme "XuMu4eckue peakiuuu" https://m.edsoo.ru/c161eb85
39 Kontponbhas padora no reme "Xumuueckue bubnunorexa [IOK
peakuun” https://m.edsoo.ru/a8a0a930
40 ITonoxenue Hemerawios B [lepuoanueckoit bubmuoreka [IOK

CHUCTEMC XUMHNYCCKUX OJICMCHTOB II n.

https://m.edsoo.ru/8ca2dcad
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MenzeneeBa 1 0OCOOEHHOCTH CTPOSHUS MX
aTOMOB. OU3NYECKHE CBOMCTBA HEMETAJJIOB

AmtoTponus HEMETAIIOB (Ha MpUMepe bubmuoreka [JOK
41
KUCIIOPO/Ia, cepbl, hocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
Bonopon: nmonyaenue, pusnyeckue u bubnuorexa [JOK
42 .
XMMHUYECKHe CBOMCTBa. ['Hapuabl https://m.edsoo.ru/0aa8f613
“ l"anorensr: H;XO)KI[GHI/IG B IIPUPOJIE, CIIOCOOBI BuGmorexa LIOK
nonyueHusi, GU3NYECKUe U XUMHUUECKHE
YICHI https://m.eds00.ru/4e223795
CBOICTBa
r .B i
KH JKaIIn WHEHUS
HOPOACOACPAL A https://m.eds00.ru/6b3255e6
rajJjoreHoB
. JlaGopatopHbIe 1 HpOMbrIIHmeHHHe CIOocO0BI BuGmorexa LIOK
nonyueHus rajnoreHoB. [Ipumenenue
i P . https://m.edsoo.ru/6971aca4
TaJIOT€HOB M X COCIMHCHUI
IT 6orta Ne 4. P
6 | xencpmenmarsiix suian o evie biorera LOK
N P \ 8 https://m.edsoo.ru/8b26fecd
["anorensl
Kucnopon: maboparopHsie u
47 MIPOMBITIUICHHBIE CITOCOOBI MMOTyUCHHS, bubmuoreka [JOK
du3nuecKre U XMMUUECKre cBoicTBa. O30H. https://m.edsoo.ru/c8abc36a
[IpuMeHeHHe KUCIopoaa u 030Ha
48 Oxc ehoKe bubmuoreka [JOK
KCHJIBI ¥ TICPOKCHTBI
A P A https://m.edso0.ru/5¢8816a0
bub6mmoreka [JOK
49 Pemrenue 3a1ay pa3nuyHbIX THIIOB

https://m.edsoo.ru/2b6d8h4b
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Cepa: HaxXOXJEHUE B IPUPOJIE, CITOCOOBI

bu6mmoreka [JOK

50 nonzfquI/m, (bu3UYeCKre U XUMHUYECKUE https://m.edsoo.ru/46afael6
CBOWMCTBa
51 CepoBomopo, cyab(uapt bubmmorexa IOK
’ https://m.edso0.ru/7c875999
59 Kucnopoxaconepxamye COeIMHEHUS CEPBI. bubmmnorexa [IOK
OCOOEHHOCTH CBOMCTB CEPHOM KHCIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuueckas padbora Ne 5. Perenue
53 SKIz)HepI/IMeHTaJIiHLIX 3anmad o teme "Cepa u bubmmorexa LIOK
) " https://m.edsoo.ru/0Oafb05e4
e€ COeTMHEeHUS
A30T: HaXOXXJICHHE B TIPUPOJIE, CTIOCOOBI
54 MOJTy4EHUs (§H3qucmfe E )(HI/IMI/I‘-IGCKI/IC bubamoreta LIOK
M ’ https://m.edsoo.ru/badd2255
CBOIiCTBA. AMMHUAK, HUTPUIBI
55 Kucnopozaconepxariye coeTMHEHHs a30Ta. bubnuoreka LIOK
OCO0EHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [IprMeHeHue a30Ta U ero COeAMHEHU M. bubnuorexa [{OK
A3o0THBIE ynoOpeHHs https://m.edsoo0.ru/129f5059
docdop: HaxOXKIEHUE B TPUPOJIE, CIIOCOOBI
57 r[onj:{einﬁ (bmiqecm/le I/IPXIEMiquKHe bubmorexa LIOK
N ’ https://m.edsoo.ru/9a6b43ec
cBoiicTBa. ®ochuast u hochun
58 Oxkcunsl hocdopa, pochopconepxarine bubnuorexa [IOK
kuciotsl. Comu hochOpHOI KUCITOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue dhocdopa u ero coeuHEHUH. bubnuorexa [{OK
dochopHbie ynoOpeHust https://m.edsoo.ru/a218070a
[TpakTudeckas padora Ne 6. Pemenne BuGmorexa [IOK
60 9KCIIEPUMEHTAJIBHBIX 33a4 110 TeMe "A30T U

dhocdop u ux coenuHeHus "

https://m.edsoo.ru/8175ac3f
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VYriepon: HaXOXIEHUE B IPUPOJIE,

bu6mmoreka [JOK

61 AJUTOTPOITHBIE MO;I[I/I(bI/IKaI_[I/II/I; (dbuzmveckue u https://m.edsoo.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMECHCHUE
62 Oxcup yriepona(ll), okecun yranepona(1V), bubnuorexa [{OK
yrojibHast KUCJI0Ta U e€ coln https://m.edsoo.ru/dba58adf
63 Pemenwue 3a1a4 pa3jIMdHbIX THIIOB bubmmorexa [IOK
https://m.edso0.ru/6029b609
Kpemuuii: HaxoxxJIeHUE B MPUPOJIE, CIIOCOOBI
64 H(I))J'IyquI/Iﬂ (bnsniecme u znf/m{[lecme bubmiorexa [IOK
N ’ https://m.edsoo.ru/143558ab
CBOICTBA
65 Oxkcun kpemuusi(1V), kpeMHueBast Kucnora, bubnuorexa [JOK
CHJTUKATBI https://m.edsoo.ru/3170e7b1
[IprMeHeHne KpeMHHMS U €70 COCIMHEHNMN. bubmiorexa [IOK
66 Crexito, ero monysere, BiLIH cTeKa https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3aa4 pa3auyHbIX TUIIOB bubmmorexa HOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus 1 00001IeHre 3HAHUH 110 bubnmoreka [JOK
teme "Hemerambr" https://m.edsoo.ru/6e864db5
" " bubmoreka IIOK
69 KonTponbHas padota mo reme "Hemeramis https://m.eds0o.ru/d0484¢76
70 AHanus pe3ynbTaToB KOHTPOIBHOIN paboThI, bubnunorexa [IOK
KOPPEKIHS OMIHOOK https://m.edsoo.ru/2b7e9510
[Tonoxxenue meraioB B [lepuonnueckoi
71 CUCTEME XUMHYECKUX JIEMEHTOB. bubnuoreka [JOK

OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

https://m.eds00.ru/9839c16¢
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OO6mue dpuznyeckue CBOCTBa METAIIJIOB. bubmmoreka [JOK
72
[IpuMeHeHHEe METAIIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
73 Crnnasel MetainoB. Koppo3ust MeTainos bubmmorexa IOK
https://m.edso0.ru/42b872e3
74 Pemenue 3aa4 pa3aMuHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUUECKHUH Psi/i HAMIPSKEHU T
75 MeTaJITJII)OB. OO6mmume cnopcoﬂ61>1 H(I))J'IylleHI/I}I bubmmorexa LIOK
https://m.edso0.ru/94eb377a
METaJIJIOB
OO6mras xapakTepucTuka MeTaioB |A-
rpynisl [leproguaeckoit cuctemsl
76 XUMUYECKUX 3JIEMEeHTOB. Harpuii u kanuii: bubmuorexa [IOK
nojay4yeHue, pU3HIECKUe U XUMUIECKHE https://m.edsoo.ru/e12c26b3
CBOMCTBa, IPUMEHEHHE TIPOCTHIX BEIIECTB U
HUX COeIUHEHUN
Oo6mas xapakrepuctuka Metauion |1A-
rpymmnsl [leproanueckoit cucTeMsl
77 XAMHUYECKHX 3JIEMEHTOB. Marauii v KaJIbITHiA: bu6moreka [JOK
noixydeHue, pu3ndeckue 1 XUMUIECKUe https://m.edsoo.ru/7c3e49c0
CBOICTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COeINMHEHHUH
78 JXéctkocTh BOAIBI U CIOCOOBI €€ YCTpaHEeHUs bubamoreta LIOK
https://m.edsoo.ru/c74bfae9
79 AmoMuHM: TToNTydeHne, pusndeckue u bubnuorexa [JOK
XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo0.ru/0e79b266
80 AmdoTepHbIe CBOWCTBA OKCUAA U bubmmnorexa [IOK

TUAPOKCHUIa aJIFOMUHUSA,

https://m.edsoo.ru/5d12d318
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TUAPOKCOKOMILIIEKCHI AIIFIOMUHUS, UX
MIPUMEHEHUE

81 Pemrenue 3amay pa3iMuHbBIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenne

82 BKI:::HepI/IMeHTaHI;HBIX 3a/1a4 1o TeMe bubmmorexa LIOK
. | https://m.edsoo.ru/27a4af43

MeTauTsl TJIaBHBIX TOATPYIIT
OO6m1ast XxapakTepucTUKa METAJIJIOB

83 no6o4HbIX noArpymnn (b-rpymm) bubnuoreka LIOK
[leproauuecKoi CHCTEMbBI XUMHUYCCKUX https://m.edso0.ru/610d7431
3JICMCHTOB

84 duznyeckre U XMMHUYECKHE CBOMCTBa Xpoma bubnuorexa [IOK
U €r0 COSAMHECHU, UX IPUMEHEHHE https://m.edsoo0.ru/9911bef3
Baxwueiiiie coefMHEHUS MapraHia.

85 [Tepmanranat Kaim, ero OKIfCJ'II/IlI:ICHLHLIe Bubmworexa LIOK
cBoficTRa https://m.edso0.ru/039d69c8
dusnyeckre ¥ XUMHUECKHE CBOMCTBA JKejie3a

86 u ero coeauHeHuid. [lomydenue u brbmorexa [IOK

https://m.edsoo.ru/1b7{8741
MIPUMEHEHHE CIUIaBOB Kele3a

87 du3znuecKkre U XMMUUECKHE CBOMCTBA MEJIU U bubmunoreka [JOK
¢€ COeIMHEHUH, MX TPHMEHEHHE https://m.edsoo.ru/2bc0f954
du3nyYecKre 1 XMMUYECKHE CBOMCTBA IIMHKA

88 Y er0 COCIMHCHUH, UX TIPUMECHEHHE. ’ bubmmorexa LIOK

’ https://m.edsoo.ru/b1f2beal
I'mapoKCOKOMILIEKCHI IMHKA
[Ipaktrueckas padora Ne 8. Pemenue
89 3KpcnepHMeHTaniHHX 3a/1a4 110 TeMe bubmmorexa LIOK
N " https://m.edsoo.ru/a6e352ea
Mertasibl TOOOYHBIX TOATPYIIIT
bu6mmoreka [JOK
90 Petrenue 3aiay pa3nuyuHbIX TUIIOB

https://m.edsoo.ru/a8b83d83
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O06o01ieHre 1 cucTeMaTH3alus H3y4eHHOTr o

but6munoreka [JOK

o Marepuaia o reme "Meramuisr" https://m.edsoo.ru/e91fe975
" " bu6nuoreka IIOK
92 Kontponbnas padora no reme "MeTtasuisl https://m.edsoo.ru/83f63ea3
AHanus pe3ynbTaToB KOHTPOJIbHOH paboThL, bubnuorexa [{OK
93
KOPPEKIHs OmIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumuu B MEYECHUHU YCTOUYHUBOT
94 p;);IBI/ITI/IH qeﬂo:S::chae. HOH}:I(;I/?G 0 e bubmoreta LIOK
https://m.edso0.ru/080fe1f0
Hay4YHBIX METOJAaX UCCIIEJOBAHUSI BEILIECTB
HayuHnble mpyHIUIIBI OpTaHU3aINH
95 XMMHYECKOI0 IPOU3BOCTBA. bubnuorexa [IOK
[IpompblieHHbIE CITOCOOBI MOTYyYeHUS https://m.edsoo.ru/2e45a44f
BaYKHEHIIINX BEIIECTB
96 XHUMHUYECKOE 3arpsi3HEHUE OKPYKaroen bubnunorexa [IOK
CpeIbl U €TO MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XHUMHS U 310POBBE YEITOBEKA. bubnuorexa [{OK
JlekapCTBEHHBIC CPE/ICTBA https://m.edso0.ru/a6552721
08 Xumus nmumy. Poirb Xxumun B o0ecriedeHnun bu6moreka [JOK
MMUILEBON OE30I1aCHOCTH https://m.edsoo.ru/1f7b5bd?2
99 Kocmernueckue u napromMepHble CpeiCcTBa. bubnunorexa [IIOK
BbITOBast XUMHsI https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENILCTBE. BaxkHenmue
100 CTpOI/ITeJ'II)HEIe Y KOHCTPYKIIMOHHBIC bubmrorexa [IOK
https://m.edso0.ru/61e69003
MaTepHabl
101 XuMUS B CETLCKOM XO35IHCTBE. bu6mmoreka [JOK
Opranuyeckre 1 MUHEpaJIbHbIE YA00peHUs https://m.edsoo.ru/fd39587d
102 Cucremaru3aiys u 0000IICHUE 3HAHUH 10 bubmuoreka [JOK

TEMC

https://m.edsoo.ru/db979c70
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

» Xumus; yrayonennoe ooyuenne, 10 kimace/ Epemun B.B., Ky3emenko H.E., Tepennn B.1.
u ap.; noj peaaxuueit Jlynuna B.B. OOmiecTBo ¢ orpaHn4eHHOI OTBETCTBEHHOCTBIO
«APODA»; Axkunonepnoe obuectBo «MznarensctBo «IIpocemmenue»

» Xumus; yrnyonennoe odydenue, 11 kimace/ Epemun B.B., Ky3emenko H.E., JIpo3nos
A.A., u ap.; nox penakuuei Jlynuna B.B. O6miecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO

«IPODA»; AkumonepHoe obmiectBo «M3narensctBo «IIpocBemieHue

METOIUYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

* Xumust. Yriny6neHssiil ypoBenb. 10 kinacec. Metoauueckoe nocodue
k yueOnukam B. B. Epemuna, H. E. Ky3pmenko, B. 1. Tepenuna u np.
» Xumus. YriyonaeHnHblit ypoBeHsb. 11 kimacc. MeTonuueckoe mocodue

k yueOHukam B. B. Epemuna, H. E. Ky3smenko, A. A. JIpo3oBa u jap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
NUHTEPHET

* bubnunoreka ITOK https://m.edsoo.ru/
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