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IosicHuTeIbHAS 3aNIMCKA

Paboyast mporpamma no yueOHOMY TIpeaMeTy «XuMush» it ooydaromuxcs 10-11kmaccos
COCTaBJICHA C YYETOM CIICTYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

» OenepanpHbli 3aKkoH Poccuiickort ®eneparuun ot 29.12.2012 r. Ne 273 - ®3 «O06
oOpazoBanuu B Poccuiickoit denepanmny;

» ®degepanbHOro TroCyJapCTBEHHOTO CTaHAapTa cCpeAaHero oOlmiero oOpa3oBaHuS,
YTBEPKJICHHOTO TIpUKa3oM MuHucrepcTBa oOpasoBanus M Hayku PD ot 06.10.2009 r. Ne
413 (B pen. Ilpukazom MunoOpayku Poccun ot 17.05.2012 Ne 413) http://standart.edu.ru;

* IlpumepHOli OCHOBHOW 0Opa30BaTENbHON MPOrpaMMBI  CpPEeIHET0  OOIIero
oOpa3oBaHus, 0OJ00pEHHAs pemeHrneM GeaeparbHOro yaeOHO-METOINYECKOT0 00hEeIMHEHUS
o ob6memy oopazoBanuio (mpotokoi oT 28.06.2016 r. Ne 2/16-3), pa3MemiéHHOM B peecTpe
MIPUMEPHBIX OCHOBHBIX 00IIE00pa30BaTEIBbHBIX MPOrpaMM MUHHCTEPCTBA 00pa30BaHUS U
Hayku Poccutickoit ®deneparuu // http://fgosreestr.ru.

. ITpuka3z Munnpocsemenus Poccun ot 28.12.2018 Ne 345 «O denepanpbHOM
nepeyHe y4eOHMKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO TPU peau3alii HMEIOIINX
rOCYJapCTBEHHYIO aKKPEAMUTAIMI0 O00pa30BaTENIbHBIX TMPOrpaMM HAYaJIbHOTO OOIIEro,
OCHOBHOT0 O0ILIET0, CPEeTHET0 00IIeT0 00pa3oBaHus» (C BHECEHHBIMU U3MEHEHUSIMU );

» Konuemnuus mnpenogaBaHusi yueOHOro mpeamera «XuMHUs» B 00pa30BaTEIbHbBIX
opraam3anusax Poccuiickoit @enepanuu, peaan3yonmx OCHOBHBIC 00IIe00pa3oBaTeIbHBIC
nporpammsbl npoTokos Ne ITK — 4Bk ot 3.12.2019 rona;

¢ Jlonoxenue o pabounx nporpammax MAOY COLI Ne 58 r. Tomcka;

* OcHoBHasi 00pazoBarenbHas mporpamma cpeaHero ooiiero oopazosanus MAOY COLI
Ne 58 r. Tomcka;

» Ilpumepnas pabodas nporpamma 1o kypcy «Xumusa» 10-11 xknacc no YMK: Epemun
B. B. Xumus.10-11 xnacc. Yrinybnennsiii yposens / B.B. Epemun, H.E. Ky3pmenko, B.J.
Tepenun, A.A. [lpo3nos, B.B. JIyaun. — 2-¢ uzn., crepeorur. — M.: [Ipoda, 2015. — 446 c.

Cpennee obuiee oOpazoBaHMEe — TPEThs, 3aKIOUYUTENbHAs CTYIEHb OOIIEro o0pa3oBaHMUs.
OpnHoli U3 BaXHEHMIIMX 3aJad 3TOrO dTamna sBJIAETCS MOATOTOBKA yYalUXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M NPOPECCHOHANBHOIO MYyTH. YdYaliuecs HOJKHbI
HAyUYUTBCS CaMOCTOSITENIBHO CTaBUTh LIEJIM U ONPENENATh IYTH UX JOCTHKEHUS, MUCIOIb30BaTh
OpUOOPETEHHBIN B IIKOJE OMNBIT AEATENBHOCTH B peabHOM KHM3HM, 33 paMKaMH y4eOHOro
nporiecca.

CornacHo o00pa3oBaTelbHOMY CTaHIApTy, TIJIaBHbIE LEIM CpeaHero oouiero oOpa3oBaHUs
COCTOST B:

e (GOpMUPOBAHUU LEJIOCTHOTO TMPEACTABIEHUS O MHpE, OCHOBAHHOIO Ha MPHOOPETEHHBIX
3HAHUAX, YMEHHSX U CII0c00ax NesTeIbHOCTH;

® NIPHOOPETEHNH OIBITA Pa3HOOOPA3HOM JeSITEIbHOCTH, OIBITA IO3HAHUS U CAMOIIO3HAHUS;

® [IOJIFOTOBKE K OCYILECTBICHUIO OCO3HAHHOTO BHIOOpA MHIMBUYaIbHOW 00pa30BaTEIbHON WIH
npodecCHOHATBHON TpaeKTOpUU. BombIIoi BkIag B JOCTMKEHHE TJABHBIX LEJIeH CpeaHero
o01iero o6pa3oBaHusl BHOCUT U3y4YeHHE XUMUHU, KOTOPOE MPU3BAHO 00ECIICUUTh:

e (opMHUpOBaHHME CHCTEMbl XMMMUYECKHX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHOHAyYHOI
KapTUHBI MUDA;

® pa3BUTUE JIMYHOCTH  OOy4aloIMXCs, WX  MHTEIUIEKTyaJlbHOE W HPAaBCTBEHHOE
COBEpIICHCTBOBAHUE, (POPMUPOBAHUE Y HUX T'YMaHHUCTHMUECKHUX OTHOLIEHUH U 3KOJIOTMYECKU
11e51eco00pa3HoOro MOBEACHUS B OBITY U TPYIOBOU JAEATEIBHOCTH;

® BEIpa0OTKY y OOyUarOUIMXCsl TOHUMaHUsl OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU XMMHUH, a
Takke (OPMUPOBAHHWE Yy HHUX OTHOIIEHHMS K XHUMHHM Kak BO3MOXHOW oOjactu Oymyiiei
IIPAKTUYECKON AESITEIbHOCTH;

e (dopMupoBaHre yMeHHH Oe30macHOTO OOpalleHHs C BEIIECTBAMM, MCIIOJIb3YEMbIMH B
MTOBCETHEBHOM KU3HH.



IeasiMu n3yyeHHs1 XHMHMH B CPeiHel 1IKoJIe SIBJISIFOTCH:

e (QopmMHpOBaHME YMEHHUS BUIETb U IIOHMMAaTh ILIEHHOCTh OOpa30BaHUs, 3HAUYUMOCTh
XMMHUYECKOTO 3HaHHUs s KaXJOro 4YejIOBeKa, HE3aBUCHMO OT €ro INpogecCHOHAIbHOM
JeSITeHbHOCTH; ® (JOPMUPOBAHNE YMEHHS pa3indarh (akThl U OICHKH, CPAaBHUBATH OILICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KDUTEPUSIMH OLICHOK U CBSI3b KPUTEPUEB C ONPEACICHHON cucTeMOM
LEHHOCTEH, POPMYIUpOBaTh U 000CHOBBIBATH COOCTBEHHYIO TO3UIIUIO;

¢ (opMHPOBAHNKE IIEIOCTHOTO MPEICTABICHUS O MUPE U POJIH XUMHUH B CO3JIAaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTUHBI MUpPA; YMEHHsI OOBACHATh OOBEKTHI U MPOLECCHl OKpYXKarolen
JEHCTBUTENBHOCTU (IIPUPOAHOM, COLMAIBHOW, KYJIbTYPHOM, TEXHUUYECKON CpEIbl), UCIOJIb3YS
JUISL ATOTO XUMHUYECKUE 3HAHUS;

e npuoOpeTeHHe OIbITa Pa3HOOOPA3HOM NEATENBHOCTH, ONbITa MO3HAHMS M CaMOIIO3HAHMS,
KJIIOYEBBIX HABBIKOB, UMEIOIIMX YHHUBEPCAIILHOE 3HAYCHHE ISl PA3IMYHBIX BHJIOB JIEATEILHOCTH
(HaBBIKOB pelIeHHsI TPOOJIeM, IPUHITHS PELICHUH, TIOMCKA, aHAINU3a U 00padOTKU MH(OpMAIHH,
KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB HW3MEPEHUI, HaBBIKOB COTPYIHUYECTBA, HaBBIKOB
6e30macHOro 0OpaleHus ¢ BEIECTBAMH B IIOBCEIHEBHOM KHU3HN).

3agauu o0yueHHs XUMUM:

e (QopmHMpoBaHME 3HAaHMH OCHOB XUMHUYECKOM HAayKM — BaXHEHIIMX (aAKTOB, IOHATHH,
XUMHYECKHUX 3aKOHOB M TEOPH, XHMUYECKOTO SI3bIKA;

® pa3BUTHE yMEHHWI CpaBHHBATh, BBHIWICHATh B H3Y4aeMOM CYIIECTBEHHOE, YCTaHABJIHMBATh
OPUYMHHO-CIECTBEHHYIO 3aBUCUMOCTb B H3y4yaeMOM MarTepuaje, Jenarb JOCTYIHbIe
00001IeHNS, CBA3HO U JI0KA3aTEeNbHO U3JIaraTh y4eOHbII MaTepua;

® 3HAKOMCTBO C IPUMEHEHNEM XUMHUECKUX 3HAHUH Ha MPAKTHKE;

e (¢opmHupoBaHHE YyMEHUH HaOMOAATh, (PUKCUPOBATb, OOBACHATH XWMHYECKHUE SIBICHMUS,
POMCXOISIINE B TIPUPOJIE, B Ta0OpATOPHH, B TIOBCETHEBHOW KHU3HH;

¢ hopMHpOBaHKE CHEIIMATBHBIX HABBIKOB OOpAIICHUS C BEIIECTBAMH, BHITIOJHEHHUS HECIOKHBIX
OTIBITOB C COOJIIOIEHUEM ITPABUII TEXHUKU O€30I1aCHOCTH B J1ab0paTopuu;

® PacKpBITHE POJIM XUMHUH B PEIICHUH TTI00AITBHBIX MPOOIIEM, CTOSIIIUX MEPE YeTIOBEUECTBOM;

® DACKpBITHE Y UIIKOJHPHUKOB TYMAHHCTHYECKHX YepPT W BOCHUTAHWUE Y HUX DIIEMEHTOB
9KOJIOTUYECKOH U MH(POPMALMOHHON KYJIBTYpPBI;

® DPACKPBITHE JOCTYIHBIX OOOOIIEHWI MHPOBO33PEHUECKOTO XapaKTepa M BKJIaJa XHMHUHU B

Hay4HYIO KapTHHY MHpa

OO0mas xapakTepucTuKa yueOHOro npeamera
OcobeHHocTH cosiepkaHust 00y4eHHs XUMUH B cpesiHeil 1IKoje 00ycIoBIeHb! crienu(uKoi
XUMHU KaK HAayKW W TIOCTaBJICHHBIMH 3amadaMu. OCHOBHBIMH IMPOOJIEMaMH XMUMHHU SIBISIFOTCS
U3y4eHHE COCTaBa M CTPOEHUS BEILECTB, 3aBUCHMOCTU MX CBOWMCTB OT CTPOEHHs, MOJIy4YEeHUE
BEIIIECTB C 3a/laHHBIMU CBOWCTBaMHM, UCCIIEIOBAaHNE 3aKOHOMEPHOCTEH XMMMUYECKHX PEeakUui U
NyTell yNpaBieHUS MMM B IENAX IMOJyYeHHUs HEOOXOJMMBIX YeJIOBEKY BEIIECTB, MaTEpPHAJIOB,
sHepruu. B paboueil mporpamMme NO XMMHM HAllUIM OTPaXKEHUE OCHOBHBIE COJIEpKaTeIbHbIE
JIVHUU:
o «BemecTBoO» - 3HaHNE O COCTABE M CTPOCHUHU BEILIECTB, UX CBOMCTBAX U OMOJIOTHYECKOM
3HAYCHUU;
o «XHMMHYeCKAs peaKuysD - 3HAHUE O MPEBPALICHUN OJJHUX BEILECTB B APYTHUE, YCIOBUAX
NPOTEKAHUS TAKUX MPEBPALICHUN U CIIOCO0aX YIPABICHUS PEaKIIUsIMHU;
o «lIpuMeHeHHe BeleCTB) - 3HAHKE U OMBIT 0€30MaCHOI0 OOPAIIEHHUS C BEIIECTBAMH,
MaTepuaiaMH U IpoleccaMu, HeOOXOIMMBIMU B OBITY M Ha IPOU3BO/ICTBE;
o «SI3BIK XMMMU» - OTIEPUPOBAHNE CUCTEMOM BaXHEUIIIMX XUMUUECKUX MOHATUH, 3HaHUE
XUMHYECKON HOMEHKJIATYPBhI, a TAKXKE BIaJICHUE XUMHUUECKOW CHMBOJINKON
(xumHuuecKUMH (HOpMyTIaMH U YPaBHEHUSIMH )



B pesynbrate u3ydeHus Kypca XMMHUH BBITYCKHUK CpPEIHEN IIKOJIbI OCBOMT COJAEpIKAHUE,
criocoOcTBYytomee (HOPMUPOBAHUIO TTO3HABATEILHON, HPABCTBEHHON U ACTETHYECKON KYJIbTYPHI.
VYyamuiics oBlIageeT CUCTEMON XMMMYECKUX 3HAHUN — MOHATHSAMM, 3aKOHAMM, TEOPUSMHU U
A3BIKOM HAayKH KaK KOMIIOHEHTAMH €CTECTBEHHOHAYYHON KapTUHBI Mupa. Bee 310 mo3BouT emy
chopMHpOBaTH Ha OCHOBE CHCTEMBl IOJYYCHHBIX 3HAHWH HAyYHOE MHPOBO33PEHHE Kak
byHIaMEHT IEHHOCTHOTO, HPABCTBEHHOTI'O OTHOILIECHUS K MPHUPOJIE, OKPYKAIOLIEMY MHUPY, CBOCH
KU3HU M 3]I0pPOBBIO, OCO3HATh POJb XHMMHYECKOH HAayKH B IO3HAHHMM W TpeoOpa3oBaHUH
OKpPY’KAloIlIero Mupa, BbIPadOTaTh OTHOILIEHHWE K XMMHHM KaK BO3MOXHOW oOnactu Oymyieit
COOCTBEHHOM MPAKTUYECKOMN NEATEIbHOCTU. YCBOECHHUE COJAEPIKAHMUS Kypca XMMHHM OOECIEUUT
BBIITYCKHUKY BO3MOKHOCTb COBEpPILIEHCTBOBaTh M PAa3BUBAaTh MO3HABATEJIbHbIE BO3MOXHOCTH,
YMEHHUE YIPaBIATh COOCTBEHHOW I103HABATEIbHON MAEATENbHOCTBIO; HHTEIJICKTYaJIbHBIE U
pedIieKCUBHBIE CIIOCOOHOCTH; MPUMEHSATh OCHOBHBIE MHTEIUICKTYalbHbIE ONEpallii TaKHue, Kak
dbopMyIupOBaHHUE THUIOTE3, aHAIW3 W CHUHTE3, CpPaBHEHHE, OO0OOIICHHE, CHUCTEeMAaTH3aIlus,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€M ISl M3YYEHHUS! CBOMCTB BELECTB U XUMHUYECKHUX
peaKIMii; MCMONb30BaTh PA3IMYHBIE MCTOYHUKU IS TOITYYEHHUS XHMHUYECKOH HH(pOpMAaIHu;
CaMOCTOSITENIbHO IIJITAHUPOBaTh U OPraHHU30BBIBATH Y4YEOHO-TIO3HABATENBHYIO JESTEIbHOCTH;
pa3BUBaTh MCCIIEOBATEIBCKHE, KOMMYHUKATUBHBIC M HH()OPMAIIMOHHBIC YMECHUSI.

Oco0eHHOCTH CTPYKTYPHI U JIOTHUKU MMOCTPOEHUS Kypca XMMHUU HAIIJIM CBOE OTPa’kKeHUE B
yueOHuKax: — Xumus: Yriayosnennbiii yposenb: 10 kiacc. Epemun B. B., Ky3smenko H. E.,
Tepenun B. U., [IpoznoB A. A., Jlyaun B. B.; non penakuueit B.B. Jlynuna M.: lpoda; —
Xumus: Yraoyonennsiii yposens: 11 kmace. Epemun B. B., Kyssmenko H. E., Tepenun B. U.,
Hpoznos A. A., Jlynun B. B.; non penakuueit B.B. Jlynuna M.: [Ipoda, B KOTOPBIX COYETAIOTCS
HayyHasi CTPOrOCTh M3JIOKEHMS] M IIUPOKas HAIpaBJIEHHOCTh Ha NPUMEHEHUE XUMHYECKHX
3HAHUU B IOBCEIHEBHOM JKU3HU U B KH3HU 00IIECTBA.

B yueOHukax peanm3yeTcsi CHCTeMHO-AesiTeIbHOCTHBIH TMOAX0/, JEeKAIlluii B OCHOBE
OI'OC. DTOT NOAXOJ OpPUEHTHUPOBAH HA KOHKPETHBIE pe3yNbTaThl O0pa30BaHUS, Kak
CHCTEMO00Opa3yOIUil KOMIIOHEHT CTAaHIapTa, INIe Pa3BUTHE JIMYHOCTH yYalllerocsi Ha OCHOBE
YCBOCHHUS YHHBEPCAIbHBIX YU€OHBIX JIEHCTBUH, MO3HAHUS U OCBOCHHUS MHUpPa COCTABJSIET LENb U
OCHOBHOI1 pe3ynbTar o0pa3oBaHUsl.

N3yuenne xumuu B 10 u 11 kmaccax moctpoeHo mo jiuHeiHoi cxeme. B 10 kiacce
M3JIaraeTcsi MaTeprall OpraHuYecKol XuMuH, a B 11 kilacce — HeopraHuveckas XuMus, oo1as
XUMHUS, XUMHUECKasi TEXHOJIOTUS, IPUMEHEHUEM XHUMHUH B OKpY)XKarolleill *H3HU U Ha CiIyKOe
obmectBy. CucremMarnueckuii Kypc opranuyeckod xumuu B 10 Kiacce mpeaBapsieT pasjied,
HarpaBJIeHHBIH Ha 0000IIeHNEe U TOBTOPEHHUE MOJYyYEHHBIX B OCHOBHOM HIKoJe 3HaHUH. B Hem
TaK)Ke JAIOTCS T€ CBEICHUS M3 O0Ileld M HEOPraHWYECKOM XMMHHU, KOTOPble HEOOXOIUMBI NI
W3Y4YEHHs OpPraHMYeCKOM XHWMHH, HO HE BOLUIM B IpOrpaMMy OCHOBHOM mkosbl. Kypc
OpraHMYECKON XHMMHUH IMOCTPOEH TpaauLMOHHO. OH HA4YMHAETCS C OCHOBHBIX IOHSATUI
OpPraHMYECKON XUMHH, 3aT€M H3JIaracTcs CTPYKTypHas TEOpHUs OpPraHMUYECKHUX COEIMHEHUH,
paccMarpuBaeTcsd MX JJIEKTPOHHOE cTpoeHue. I[IoToM u3ydaroTcs BaKHEHIIME KIIACcChl
OpraHUYECKUX COCIUHEHUN: YITIEBOAOPOIBI, KHUCIOPOACOACPKALIUE COCAUHEHUs, a30T- H
cepocofepkaie coeauHeHud. CHucTeMaTH4ecKoe U3JI0)KEHHWE CTPOEHHMST U CBOMCTB
OpPraHUYECKUX COEIMHEHMH MO3BOJSET MEepedTH K OMOJOTMYeCKH AaKTHUBHBIM BEIIECTBAM —
yriaeBojaM, XupaM, OelkaM U HYKJIEMHOBBIM KHCJIOTaM. 3aKaHYMBAaeTCs KypC OpraHH4ecKon
XUMHHU PACCKA30M O MOJIMMEPAX U UX UCIOJIb30BaHUH B OBITY U B TEXHHUKE.

Marepuan 1o HeopraHmdeckol xuMmuM B 11 Krnacce wu3ydaercs B CIEAYIOIIEH
nocnenoBarenbHocTH. CHavama pacCMOTPEHBl  BJEMEHTBI-HEMETAIUIBI, 3aTEM  DJIEMEHThI-
MeTaysibl. M3ydyeHune 3JeMEeHTOBMETAIIOB NIpeaBapseT pasziel, CHUCTEMaTHU3UPYIOIUN ob1ue
CBOICTBa METAJNIOB — 3JIEMEHTOB U IPOCTBIX BELECTB, a TAKKE PACCKa3bIBAIOIIUN O CIUIABAX.
Paccmotpenue oOuieil XuMuM HauMHAETCsl CO CTPOSHHS aTOMa M XMMHU4YecKoil cBa3u. Ha ocHoBe
MIOJIyYEHHBIX 3HAHUM IIKOJbHUKU 3HAKOMATCS CO CTPOCHUEM BELIECTBA, U3Y4alOT pa3IU4HbIE
BUJIbl XUMUYECKOM CBSA3H, BKIIIOYAs MEXKMOJIEKYJISIPHbIE, 1 OCHOBHBIE TUIIbI KPUCTALIITMUYECKUX
pEIIETOK IPOCTBIX BEIIECTB W HOHHBIX COEAMHEHMH. 3areM cledyeT MaTepual,



paccKa3bIBAIOMIMK O 3aKOHOMEPHOCTSX MPOTEKaHUS XMMHUYECKUX peakuuil. 3/1eCh COYeTaroTCs
CBEJICHHS M3 XMMUYECKOW TEPMOIMHAMHUKH W XUMHUYECKOW KWHETHUKH, MO3BOJISIOMINE IMTOHSATH,
noyeMy M KakK TPOTEKAI0T XUMHUYeckue peakuuu. Cremyromas Tema Kypca HILUIIOCTPUPYET
NPUMEHEHHE TIOJyYCHHBIX 3HAHWH O 3aKOHOMEPHOCTSAX NPOTEKAHWsS XUMHUYECKUX PEaKIuid Ha
npakTuke. Pedb WAET O pa3iMyHBIX TUNAX XMMUYECKHX Hpou3BOACTB. OOcyxnas oOmue
NPUHONNB XUMAYECKOW TEXHOJIOTHH M pPacCMaTpuBas KOHKPETHBIE MPOM3BOJCTBA, OOJBIIOE
BHUMAHHUC YACIACTCA HpO6JI€Me OXpPaHbl Oprncanmeﬁ Cpcabl, HOBBIM IOAXOAaM B
NPAaKTHYECKOM NPUMEHEHUU XUMUYECKUX 3HAHMH — 3eleHOM Xumuu. V3ydeHne MIKOJIBHOTO
KypCa XUMHH 3aBCPUIACTCA PACCKA30M O MNPHUMCHCHUU XHUMHUUCCKHX 3HAaHUH B Pa3JInIHBIX
00JIaCTAX HAYKU M TEXHHUKH.

Baxxnas POJib MpU HU3YYCHUU KypCa XUMHH OTBOAUTCA IACMOHCTPALMOHHBIM OIIbITaM,
7a00paTOPHBIM M NPAKTHYECKHM paboTaM, KOTOpBIE XapaKTEPU3YIOT O3KCIIEPUMEHTAIbHBIC
ACICKTBI XMMHWU U Pa3BUBAIOT IMPAKTUYCCKUC HABBIKW YHalllUXCH.

B KkauecTBe NIEHHOCTHBIX OPHEHTHPOB XHMHYECKOr0 O00pPa30BaHMSI BBICTYIIAIOT
O00BEKTHI, M3y4aeMble B Kypce XHMHUH, K KOTOPBIM y ydamuxcs (GOopMHUpYEeTCs LEHHOCTHOE
otHoureHue. [Ipu GOpPMUPOBAHMM LEHHOCTHBIX OPHUEHTUPOB OONBIIOE 3HAYCHHE HMEIOT
IMO3HAaBaTCJIIbHbIC, KOMMYHHUKATUBHBLIC U 0a30BEIE OCHHOCTH.

Beaymryto posis UrparoT mo3HaBaTeNbHBIE IEHHOCTH, TaK KaK JaHHBIA y4eOHBIN Mpeamer
BXOOUT B I'pyHily nmpeaMEToB IMO3HABATCIBHOI'O IUKIIA, I'IaBHAd LEJIb KOTOPBIX 3aKJIIOYACTCA B
U3yYCHUU MTPUPOBI.

OCHOBy II03HAaBaTCJIbHBIX HGHHOCTCﬁ COCTAaBJIAKOT HAYUYHBIC 3HAHUA W HAYUYHBIC MCTO/bI
NO3HAHMA, TPH 3TOM MpPU HU3YYCHUH XHMHUH I[103HABATEJbHbIC IICHHOCTHBIC OpPWCHTAIIWH,
(dopMupyeMBbI€ y yUalluXxcsi, IPOSIBISIFOTCS:

— B NpPU3HAHUU LEHHOCTM HAYYHOTO 3HAHUS, €ro NPaKTHYECKOH 3HAYMMOCTH,
JOCTOBEPHOCTH;

— B NIOHUMAaHUHM LEHHOCTH XHMHYECKHX METOIOB HCCIICIOBAHUS XHBOH W HEXHUBOU
HIPUPOABL,

— B TOHMUMaHUH CJIO)KHOCTH W TPOTUBOPEYMBOCTH CaMOT0 IpoIecca IMO3HAHUS Kak
HN3BCUHOI'O CTPEMIICHHA K UCTUHE.

Pa3zBuTHe TO3HABaTeNbHBIX LEHHOCTHBIX OpPHEHTAMH COJAEPXKAHUS Kypca XHMHUH
M03BOJIIET CHOPMUPOBATH:

— YB@XUTEIbHOE OTHOLIEHUE K CO3UATEIbHOM, TBOPUECKOH NesATETbHOCTH;

— TMOHMMaHHEe He0OOXOANMOCTH 3J0POBOT0 00pa3a KHU3HH;

— TMOTpeOHOCTh B O€3yCIOBHOM BBINOJHEHUM MpaBHJl O€30MacHOr0 HCHOJIb30BAHUS
BCIICCTB B HOBCGI[HGBHOﬁ KHU3HU,

— CO3HATeJNbHBIN BbIOOp Oynymieil npodeccuoHalIbHOM AeITEeNbHOCTH.

Kpr XUMHHN o6nauaeT BO3MOXKHOCTAMH AJIA (I)OpMI/IpOBaHI/IH KOMMYHUKAaTUBHBIX HeHHOCTeﬁ.
OCHOBy KOMMYHUKAaTHUBHBIX HeHHOCTeﬁ COCTaBJIAOT 06H_IGHI/IG B O6paBOBaTeJ'IBHOM mnmponecce, yMCHue
IMOJIb30BaTbCd XMMHUUYCCKOU TCPMUHOJIOTMEU W CHUMBOJIMKOU, I'paMOTHasd NMHUCbMCHHAd W YCTHas pCyb,
YMCHHUE U HOTpe6HOCTI: BECTU IUAJIOT, BBICIYIIHMBATHL MHCHUC CO6606I[HI/IKa n (I/IJ'II/I) OIIIIOHCHTA,
Y4aCTBOBATh B NUCKYCCHUAX, CIIOCOOHOCTD OTKPBITO BbIPAXKATb U APr'YMCHTUPOBAHHO OTCTAUMBATHh CBORO
TouKy 3peHus. [Ipn u3ydeHun yueOHOrO mpeaMeTa « XUMHSD» PACKPBIBAIOTCS Takke 0a30BbIe EHHOCTH:
ICHHOCTb 3HAaHHWA, CTPEMIJICHUC K HCTHUHC, HaydHasA KapTWHa MHpPaA, J1000Bb K POI[I/IHC, TBOPUYCCTBO,
HCJICYCTPEMIICHHOCTD, YBAXKCHUC K TPYAY, OCO3HAHUEC ITPOTPECCa 4YCII0OBEUYCCTBA.

Onucanue Mecta yueOHOro npeamera « XMMHsD» B y4eOHOM IJIaHe
@enepalibHbIl TOCYAApCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT MpeAyCcMaTpUBaET
U3ydyeHHe Kypca XMMHMHM B CpeIHEH IIKojJe Kak COCTaBHOM YacTH NpeAMETHOH o0iacTu
«EcTecTBEHHBIE HAYKH.
Pabouast mporpamMma mo XuMuHU ISl CpEeTHETO O0IIero oOpa3oBaHMs Ha YrITyOJICHHOM
ypoBHE paccuuTaHa Ha 272 yaca 3a ABa roja oOydenus (4 yaca B Hezento, 136 yacos B 10
kiacce u 136 gacoB B 11 kiacce).



IInanupyemMble pe3yJibTaThl 0CBOEHHS Yy4eOHOr0 MpeaMeTa

JInuHocTHBIE pe3yJbTaThl

y 6bINYCKHUKA oyoym cpopmuposanvi:
— B IICHHOCTHO-OPHCHTAIIMOHHOW  cdepe — 0co3HaHue POCCUMCKON  TpaXkJIaHCKOMN
UJICHTUYHOCTH, TyMaHHU3Ma, 1EJIeyCTPEMIICHHOCTH;

— B TPYAOBOH chepe — 20mosHocnb K OCO3HAHHOMY BBIOOPY AajbHEHIIEi 00pa3oBaTenbHON U
npodeccuoHaIbLHON TPaeKTOPUH;

— B TIO3HABaTEIbHOM  cdepe  — yMeHue ynpaBiasTh  CBOCH  IO3HABATEIHbHOU
NeSITEBbHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BAHHUIO,
Ha NPOTSHKCHUH BCEH JKM3HHU; CO3HATENILHOE OTHOILICHHE K HENPEpPHIBHOMY OOpa30BaHHIO Kak
YCIJIOBHIO YCHEIIHOM npodecCuoHATBLHOM u 00IIeCTBEHHOM NEeSITeIbHOCTH ;
HABLIKU SKCTICPUMEHTAIIBHON W MCCIIEAOBATENbCKOW  JAEATENIbHOCTU; YMeHUe B TyOJIMIHOM
OpPEACTAaBICHUN  PE3yJbTAaTOB  CaMOCTOSITEIbHOMN M03HABATEIbHOM NeSITeTbHOCTH;
— B cepe cOepeskeHHS 310pOBbS — HpUHAMUE U peanu3ayusi IEHHOCTEH 370pOBOTO U
OezonmacHoro oOpasza >KU3HHU, Henpusmue BPEAHbIX TNPHUBBIYEK (KypeHHs, YHOTpeOJIeHUs
QJIKOTOJIs, HAPKOTUKOB) HAa OCHOBE 3HAHMH O CBOMCTBaX HApPKOJOTMYECKUX M HAPKOTHYECKUX
BEILECTB; COONIOJICHHE TMPaBWJI TEXHUKH O€30IMacHOCTH TMpH paboTe ¢  BEIIEeCTBAMH,
MaTepuaiaMM U IpoleccamMu B yueOHoil 1abopaTopui, B ObITY U Ha IIPOU3BO/ICTBE.

Kypc detko nenurcs Ha

2 yacTH: OpraHudeckyro xumuto - 10 kinace u olrryro xumuro - 11 kiacc.

B pe3yabrare u3ydeHusi y4eOHOro mpeamera «XMMHS» HAa YPOBHe CpeIHero
o0mmero odpaszoBanusi: BoINyCKHMK HA YIiIy0JIeHHOM YPOBHE HAYYNTCH:

packpblBaTh Ha TpUMEpax pPoOjb XUMHUH B (OPMUPOBAHUU COBPEMEHHOW HAyYHOMH
KapTUHBl MHUpPAa U B MPAKTUYECKON NEATEIBbHOCTH YEJIOBEKAa, B3aHUMOCBS3b MEXKIYy XUMHUEU U
JIPYTUMU €CTECTBEHHBIMU HAayKaMU;

— MJUIKOCTPUPOBATH HA IPUMEpax CTAHOBIECHHE M DBOJIOLMIO OPraHUYECKON
XUMHUH KaK HayK{ Ha PA3JIMYHBIX MICTOPUYECKHX JTAllaxX €€ pa3BUTHS;

— yCTaHaBJIMBATh NPUYMHHO-CJIEJCTBEHHBIE CBS3U MEXIY CTPOCHHUEM aTOMOB
XUMUYECKHUX DJIEMEHTOB U IIEPUOAUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX HJIEMEHTOB
U KX COCAVUHEHUHM B COOTBETCTBHHM C IIOJIO)KEHUEM XUMUYECKHX JJEMEHTOB B
MEPUOJUYECKON CUCTEME;

— aHaIu3UpoBaTh COCTaB, CTPOCHME M CBOMCTBAa BEIIECTB, IPUMEHsSA
MIOJIOXKEHUSI OCHOBHBIX XUMHUYECKHUX TEOPHUN: XUMUYECKOIO CTPOCHHUS OpPraHUYECKUX
coenuaeHuit A.M. BytnepoBa, cTpoeHHUsI aTOMa, XUMAYECKON CBSI3U, DJIEKTPOIUTHUECKOM
JUCCOLMAIMU KUCIOT U OCHOBAaHUM; YCTaHABIUBATH IPUYMHHO-CICACTBCHHBIE CBSA3U
MEXy CBOMCTBAMM BELIECTBA U €TI0 COCTABOM U CTPOCHHUEM;

— IPUMEHATH MPABWIA CUCTEMATUYECKON MEXIYHAPOJAHOW HOMEHKIATYPhl KaK
CPEJCTBA Pa3InYCHUs U UICHTU(PUKAIIMH BEILIECTB M0 X COCTaBY U CTPOCHMIO;

— COCTaBJATh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (DOpPMYJbl HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB KaK HOCUTeNed HMHQOpPMAluuM O CTPOEHUM BEIECTBa, €ro
CBOMCTBAX M NPUHAJIEKHOCTH K ONPEEICHHOMY KJIACCY COCIMHEHN;

— OOBACHATH TMpPHUPOJy U CIOCOOBI OOpa3oBaHMs XUMHYECKOW  CBS3U:
KOBQJIEHTHOM (IOJIAPHOM, HEMOJISIPHOM ), HIOHHOM, METaJUIMYECKOU, BOJJOPOTHON — C LENbIO
ONpEETCHUS XUMUYECKON aKTUBHOCTH BEIIIECTB;

— XapakTepu30BaTh (PU3MUECKUE CBOIMCTBA HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB M YCTaHaBIMBATh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKOUN PELIETKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B HW3MEHEHUH XHWMHYECKHX CBOMCTB
IIPOCTHIX BEIIECTB, BOJOPOIHBIX COEUHEHUH, BBICIINX OKCUJOB U THIPOKCUIIOB;

— TPUBOAUTH NMPUMEPHl XUMHUYECKUX PEAKIUi, PacKphIBAIOIIUX XapaKTEepHBIE



XUMHYECKHE CBOMCTBA HEOPraHUYECKUX U OPTraHMYECKUX BEIIECTB M3YUYEHHBIX KJIACCOB C
1EJIbI0 UX UACHTH(PUKAIIMKN B O0OBSICHEHUS 00J1aCTH TPUMEHEHUS;

— OIpenensaTh MEXaHW3M pEaKIHH B 3aBHCHUMOCTH OT YCIOBUN IPOBEICHUS
peaKkuuu U MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUSI XUMHUUECKHUX PEaKIUil Ha OCHOBE
TUTIA XUMUYECKOU CBSI3U M aKTHBHOCTH PEarcHTOB;

— YCTaHaBJIMBAaTh 3aBUCUMOCTb PEAKLHUOHHOW CIIOCOOHOCTH OpraHUYECKHUX
COCIMHEHUI OT XapakTepa B3aWMMHOTO BIIHMSHHUS aTOMOB B MOJIEKYIaX C IEJbIO
MIPOTHO3UPOBAHUS MPOJTYKTOB PEAKIIHH;

— YCTaHaBJIMBATh 3aBUCHMOCTb CKOPOCTH XHMHUYECKOM peakIMU M CMEIEHUs
XUMHYECKOTO PABHOBECHS OT pa3lUYHBIX (AKTOPOB C IEIBI0  OINPEICTICHHS
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

— yCTaHaBIIMBaTh TCHETUYECKYIO CBS3b MEXAY KIAacCaMH HEOPraHUYEeCKUX U
OpPTaHMYECKUX BEIICCTB JJIsi 0OOCHOBAHMS MPUHIIUIHAILHON BO3MOXKHOCTH TOTYYCHHS
HEOPTaHMYECKUX M OPTaHUYECKUX COCTUHEHHH 3aIaHHOTO COCTaBa M CTPOCHUS;

— ToAOUpaTh peareHThl, YCIOBHS W ONPEACHATh NPOAYKTHI PEaKIUH,
MO3BOJIAIONINX PEATNU30BaTh J1a00paTOPHBIE M TPOMBIIUICHHBIE CHOCOOBI TMOJIy4eHUs
BOXHEHIIINX HEOPTaHUICCKUX U OPTaHUYECKUX BEIIIECTB;

— OMpEeNATh XapaKTep Cpelbl B Pe3ylbTaTe THUIAPOIM3a HEOPTAaHWYCCKUX U
OpPTaHMYECKUX BEIISCTB M MPHBOJIUTH MPUMEPHI THAPOJU3a BEIICCTB B TOBCETHEBHOM
JKU3HU YeJIOBEKa, OMOJIOTMYECKUX OOMEHHBIX MPOLIECCaX U MPOMBIIIJICHHOCTH;

— MPHUBOJIUTH TPHUMEPHl OKHUCIUTEILHO-BOCCTAHOBHUTENBHBIX pEaKIUil B
pUPOJIe, TPOU3BOACTBEHHBIX MPOLIECCaX U KHUIHEACATEIbHOCTH OPraHU3MOB;

— O0OOCHOBBIBATh  TPAKTHYECKOE  HCIIOJIb30BAHME  HCOPraHWYECKUX U
OpPTaHMYECKUX BEIICCTB U UX PEAKIUI B MPOMBIIIICHHOCTH U OBITY;

— BBINIOJHATh XUMHUYECKHH ASKCIIEPHUMEHT IO PACIO3HABAHUIO M TIOTYYCHUIO
HEOPraHMYECKUX W OPraHWYECKHX BEIISCTB, OTHOCSIIMXCS K PA3IMYHBIM KiIaccaM
COCMHEHUI, B COOTBETCTBUM C TMpaBUIaMH U TMpHeMaMH Oe30MacHOi padoThl ¢
XUMHUYECKHMH BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBAHUEM;

— TMPOBOJUTH pacueThl HA OCHOBE XMMHUYECKUX (POPMYI U ypaBHEHHH peaxiuii:
HAXO0XJICHWE MOJIEKYJISIPHON (OpMYIIbI OPTaHUYECKOTO BEIIECTBA MO €ro IJIOTHOCTU U
MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIUX B €r0 COCTaB, WJIHM IO MPOIYKTaM CTOpaHUS;
pacueTbl MacCOBOW JOIHM (Macchl) XUMHUYECKOTO COEIMHEHHUS B CMECH; pacueThl MacChl
(oObema, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CIM OJHO W3 BEIIECTB JaHO B
M30BITKE (MMEEeT MPUMECH); pacueThl MacCOBOM MIU OOBEMHOM JOJM BBIXOAA MPOAYKTA
peaKIUU OT TEOPETHUSCKHA BO3MOXKHOTO; pacUyeThl TEIUIOBOTO () (eKTa peakiuu; pacueThbl
00BEMHBIX OTHOIICHHUH Ta30B MPH XWMUYECKUX PEaKIUAX; pacueThl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEAKIINH, €CITU OJTHO U3 BEIIECTB JaHO B BUJIEC pacTBOpa
C OIpe/IeJICHHONW MacCOBOH JI0JIei pacTBOPEHHOTO BEIIECTBA;

— WCIIOJIb30BaTh METOBl HAYYHOTO MTO3HAHUS: aHATIU3, CHHTE3, MOJICIIMPOBAHHE
XUMHUYECKHUX TMPOIECCOB M SBJICHHUNA — MPH PEHICHHH YYeOHO- MCCIICIOBATEIBCKUX 3a/1a4
10 U3YYCHHUIO CBOWCTB, CIIOCOOOB TIOJTyUEHUS M paCIIO3HABAHUS OPTAHUICCKUX BEIECTB;

— BIaAETh TNpaBWIaMU O€30MacCHOTO OOpalleHUs C €IKHUMH, TOPIUYMMH H
TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMUW;

— OCYIICCTBIIATh  TOWUCK  XHMHYECKOW  WHGOpMAIMM IO  Ha3BaHHIM,
uAeHTU(pUKATOpPaM, CTPYKTYPHBIM (OpMYJiaM BEIIECTB;

— KPUTHYECKH OIICHWBATh M HHTEPIPETUPOBATH XUMHUYECCKYIO HH(POPMAITHIO,
COJIepIKaIIyIOCsl B COOOIIEHUSX CPEJICTB MAaccoBOM mH(popMaiuu, pecypcax MHTepHeETa,
HAYYHO-TIOMYJISIPHBIX CTAaThsIX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
IEJISIX BBISBJIICHHS OIIMOOYHBIX CYXICHUH U (POPMUPOBAHUS COOCTBEHHOM ITO3HIINM;

— YCTAaHABIIMBATh B3aWMOCBSI3H MEXIy (aKTaMH W TEOPHEH, NPUIMHOU W
CIICJICTBUEM TIPH aHAIM3e NPOOJIEMHBIX CHTyalliidi ¥ OOOCHOBAaHHMH IPUHUMACMBIX



peUIeHU Ha OCHOBE XMMUYECKUX 3HAHUMU;

— MpPEeACTaBIATh IMYTH pelleHds T00adbHBIX MpoOJeM, CTOSIIUX Mepen
YeJIOBEYECTBOM, U MEPCHEKTUBHBIX HAMPABICHUN Pa3BUTHSI XMMHUYECKUX TEXHOJOTHM, B
TOM YHCJIC TEXHOJIOTHH COBPEMEHHBIX MATEPUAIOB C Pa3IMYHON (PYHKIIMOHAIBHOCTHIO,
BO300HOBJISIEMBIX HWCTOYHUKOB CHIPbs, NEpepabOoTKU U YTHIIM3AIMU MPOMBIIUICHHBIX U
OBITOBBIX OTXOJIOB.

Boinycknuk na y2nyonennom ypoene noyuum 603MOHCHOCHb HAYYUMbCA:

— (dopmynmpoBaTh 1€k WCCICNOBAaHUS,  BBIABUTATh W MPOBEPATH
AKCIEPUMEHTAIBHO THUIOTE3bl O XMMUYECKUX CBOMCTBAaX BEUIECTB HA OCHOBE UX COCTaBa U
CTPOEHHS, UX CIIOCOOHOCTH BCTYNAaTh B XMMHUECKUE PEAKIMH, O XapaKTepe U MPOIyKTax
Pa3IMYHBIX XUMUYECKUX PEAKIIUI;

— CaMOCTOSITEJbHO IUIAHWPOBATh W MPOBOAMTH XUMHUYECKHE HKCIIEPHMEHTHI C
coOmo/ieHreM TpaBuwil  Oe30macHoil  pabOTBl € BEHIECTBAMU M J1a0OPaTOPHBIM
000pyI0BaHUEM;

— WHTEPHPETHPOBATh JAHHBIE O COCTaBe M CTPOCHHM BEIIECTB, MOJYYEHHBIE C
HIOMOIIBIO COBPEMEHHBIX (PU3UKO-XMMUYECKUX METOJIOB;

— ONKCHIBaTh COCTOSIHME OJJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBAaHTOBO-MCXaHHUYCCKHUX HpeIICTaBJIeHI/IfI (6} CTPOCHUU aToMa  JIA 00BSICHEHHUS
PE3yIBTATOB CIIEKTPAIILHOTO aHATN3a BEIECTB;

— XapaKTepH30BaTh POJIb a30TOCOAEPKALIUX I'€TEPOLUKIMYECKUX COSIUHEHUI
Y HYKJICMHOBBIX KUCIIOT KaK BOKHEHIINX OMOJIOTMYECKU aKTUBHBIX BEIECTB;

IIPOrHO3UPOBATH BO3MOXHOCTb IMPOTCKAHUA OKHUCIUTCIIPHO-BOCCTAHOBUTCIIBHBIX
pEaKIHii, JIe)KaIuX B OCHOBE MPUPOIHBIX U MPOU3BOICTBEHHBIX

MeTanpeameTrHbie pe3yJbTaThbl
PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
BhpInyCKHUK HAy4YUTCH:

CaMOCTOATENIBHO ONPEAENATh LENH, 3a4aBaTh MapaMeTPbl U KPUTEPHUH, 110 KOTOPBIM MOXKHO
ONPEETUTh, YTO LENb JOCTUTHYTA;

OILICHHBATh BO3MOXKHBIC ITOCIICACTBHS IJOCTHIKCHUS IIOCTABIICHHON IIEIM B JCSITEIIHLHOCTH,
COOCTBEHHOM JKHU3HM M KU3HHU OKPYXKAIOUIUX JIFOJEi, OCHOBBIBAsICh Ha COOOPaKEHUSAX ITHKU U
MOpau;

CTaBUTh U (QOPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHON MEATENBHOCTH U
JKU3HEHHBIX CUTYaIHsX;

OIICHMBATh PECYPCHI, B TOM YHCIIE BPEMsI U IpyTrUe HeMaTepUalIbHbBIE PeCcypChl, HEOOXOAUMbIE
JUISL JOCTHIKEHHUS TI0CTAaBICHHOM ISTIH;

BbIOMpaTh TMYTh JOCTHXKEHHS 1IN, IUIAaHUPOBaTh pEIIEHHE T[OCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIbHbIC U HEMaTepUAIbHBIC 3aTPATHI;

OpraHu30BBIBaTh I(PGEKTUBHBIM TMOHCK PECypcoB, HEOOXOMUMBIX [UISI  JOCTHKCHHS
IMOCTaBJICHHOM IICIIH;

COMOCTABIIATh MOJYUYEHHBIN PE3YNIbTAT JEATEIbHOCTH C MIOCTABJIEHHOH 3apaHee LENbIO.
Ilo3naBaTebHbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS

BoinycKHUK HAy4YuTCS:

WCKaTh W HAXOAWTH OOOOIICHHBIC CHOCOOBI PEIICHHS 3a/Jad, B TOM YHCJIE, OCYIIECTBISITH
pa3BepHYTHI HHQPOPMAIIMOHHBII TOUCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHBIE U
MO03HABaTENIbHbIE) 3a/1a4H;

KPUTHUYECKU OILICHUBAThb n MHTEPIPETUPOBATH uH(pOpPMAILIHIO c pa3HbIX
MO3UIIMHA, PacTo3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNs B HHGOPMAITMOHHBIX UCTOUYHUKAX

UCIIONIb30BaTh  PA3JIMYHBIE MOJEIbHO-CXEMAaTUYECKUE CpPEJICTBA JJIA  MPEACTABICHUS
CYIIECTBEHHBIX CBSI3€ M  OTHOIICHHWH, a TaKXe NPOTUBOPEYUH, BBISIBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;



HaxXOJUTb M IPUBOJUTH KPUTHUECKHUE apryMEHTBHl B OTHOIIECHUU JEHCTBUM M CYXIECHUMN
JIpYroro; CIOKOWHO M PAa3yMHO OTHOCHTBCA K KPHUTHYECKMM 3aMEYaHUSM B OTHOIICHUU
COOCTBEHHOTO CYX/ICHHUs, pACCMAaTPUBATh X KaK PECypc COOCTBEHHOTO pa3BUTHS;

BBIXOJUTh 3a pPaMKH Y4eOHOro IpeaMeTa M OCYLIECTBIATh LEJIECHANPABICHHBIH IOUCK
BO3MOXHOCTEH ISl IIMPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB ICHCTBHS,

BBICTPAaNBaTh MHIMBUAYAIbHYIO 00pa30BATEIbHYIO TPACKTOPHIO, YUUTHIBASI OIPAaHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

MEHATH U YAECPKUBATh PA3HbIC IO3ULIMN B IO3HABATEIIBHOM EATEIbHOCTH.
KoMMyHuKkaTHBHBIC YHHBepcaJlbHble YUeOHbIe JeliCTBUS

BbInyCKHUK HAY4YUTCSH:

OCYILIECTBIIATh JIEJIOBYI0O KOMMYHHUKAILIMIO KaK CO CBEPCTHHUKAMM, TaK U CO B3POCIBIMHU (KaK
BHYTpHU 0Opa30BaTeNbHONW OpraHu3alMy, Tak U 3a ee IpelesiaMu), NoAOupaTh MapTHEPOB IS
JIeTIOBOM KOMMYHMKAIIMKA MCXOJS U3 COOOpaKeHUH pe3yNbTaTHUBHOCTH B3aWMOJICHCTBHA, a HE
JIMYHBIX CUMIIATHH;

IPU OCYIIECTBICHUU TPYIIIOBOM pabOThI OBITH KaK PYKOBOIMTENEM, TaK U YWICHOM KOMaHJIbI
B Pa3HBIX poJIsAX (FeHepaTop HeH, KPUTHUK, UCTIOHUTEIb, BBICTYAIOIINH, SKCIIEPT U T.1.);

KOOPJMHUPOBaTh U BBINOJHATH pabOTy B YCIOBHUSX pPEATbHOrO, BUPTYAJIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

Pa3BEPHYTO, JJOTUYHO M TOYHO M3JIaraTb CBOIO TOUYKY 3PEHHMS C HCIIOJIb30BAHUEM aJ€KBATHBIX
(YCTHBIX M MHCBMEHHBIX) SA3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(QIMKTOTEHHBIE CUTYallMd M MPEJOTBPAIaTh KOHQIUKTHI 10 UX aKTHBHOMN
¢a3pl, BbICTpaMBaTh JAEJIOBYI0 U 0O0pa30BaTEIbHYIO KOMMYHHUKAIUIO, H30eras JHYHOCTHBIX
OLICHOYHBIX CYXKICHUI.

IIpenmerHbie pe3yJIbTaThI

B o0nactu mpeaMeTHBIX pe3yabTaToOB 00pa30BaTEIbHOE YUPEKIECHUE CPETHETO 0OIIeTo
00pa30BaHus NMPEIOCTABISET YUCHUKY BO3MOXHOCTh Ha CTYIIEHH CPEHEro (MOJIHOr0) 001Iero
00pa30BaHMs NPU U3YUYEHUU XUMUU

BbInmycKHUK Ha yIi1y0JICHHOM YPOBHE HAYYMTCH:

PAackpvieams Ha TPUMEPAX pOJb XUMHUH B (OPMHUPOBAHUM COBPEMEHHOW HAYYHOU
KapTUHBl MHpPa M B IPAKTHUYECKON NEATEIBHOCTH 4YEJIOBEKA, B3aUMOCBS3b MEXIY XUMHUEH U
JIPYTMMH €CTECTBEHHBIMU HayKaMH;

UIFIOCMPUPOBaAmMb Ha NIPUMEPAX CTAaHOBJIEHHE U DBOJIIOLMIO OPTaHUYECKOW XUMHUH Kak
HAyKH Ha Pa3IMYHBbIX UCTOPUUECKUX TAIlaX €€ pa3BUTHUS;

YCMaHaeénueams NPUUNHHO-CIIEICTBEHHBIE  CBA3M  MEXIYy  CTPOEHHEM  aTOMOB
XUMHYECKHUX 3JIEMEHTOB M MEPUOJUYECKUM M3MEHEHHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
COCIMHEHUI B COOTBETCTBMM C IIOJIOKEHUEM XHMHUYECKUX DJIEMEHTOB B IEPUOAMUYECKOMN
cucTeMe;

aHaNU3UPOBamMb COCTaB, CTPOEHUE W CBOWCTBA BEIECTB, INPUMEHASA IOJOKEHUS
OCHOBHBIX XMMMYECKHX TEOpUN: XHMHUYECKOTO CTPOCHHUS OpPraHMYECKUX COEAMHEHUMU
AM. byrnepoBa, cTpoeHusi aroma, XMMHYECKOH CBSA3H, JJIEKTPOJUTHUYECKON IUCCOLMALNN
KHCJIOT ¥ OCHOBAHM; yCTaHABJIMBATHb IMPUYMHHO-CIEJACTBEHHBIE CBSI3U MEX]y CBONCTBAMU
BEILECTBA U €r0 COCTaBOM U CTPOCHHUEM,;

npuMeHsms MPaBUIIa CUCTEMAaTUYECKON MEXAYHAPOJAHOW HOMEHKIIATYphl KaK CPEJCTBa
pa3uYeHus ¥ UACHTU(UKAIIUHN BELIECTB MO UX COCTaBYy U CTPOCHHUIO;

cocmaensims MOJIEKYJIIpHbIE U CTPYKTypHble  (OPMYJIbI  HEOPraHUYECKHX U
OpPraHMYeCKUX BEILECTB KaK HOCHUTENEeH MH(POPMALUU O CTPOSHHM BELIECTBA, €r0 CBOMCTBAX U
MIPUHAUIEKHOCTH K ONPEIETIEHHOMY KJIaCCy COCIMHEHMIA;

00vACHAMb TIPUPOJLYy M CIOCOOBI 00pa3oBaHUS XMUMHYECKOW CBS3M: KOBAJEHTHOU
(TONSIpHOM, HEMOJIIPHOM), MOHHOM, METAJUIMYECKOW, BOJOPOJHON — C IEIBI0 OMpeaeiIeHUs
XUMHYECKON aKTUBHOCTH BELIECTB;



xXapaxmepuzosams pU3NYECKHE CBOWCTBA HEOPraHWYECKUX U OPraHUYCCKUX BEIIECTB U
YCTaHABINBATh 3aBUCHMOCTh (DPU3MUYECKHX CBOWCTB BEHIECTB OT THIA KPUCTAJLUTHYECKOM
peIeTKY;

Xapaxkmepuzoeams 3aKOHOMEPHOCTH B HM3MEHEHHH XHUMHUYECKHUX CBOMCTB MPOCTBIX
BEIIECTB, BOJIOPOIHBIX COEJUHEHU, BBICIIMX OKCHJIOB U THIPOKCH/IOB;

npueoOUmMs MPUMEPHl  XMUMHYECKHX  PEaKIMd,  pACKPhIBAIONINX  XapaKTEPHBIC
XUMHYECKUE CBOMCTBA HEOPIraHMYECKUX U OPTaHUYECKUX BEIIECTB U3YUEHHBIX KIIACCOB C EIBI0
UX UICHTHOHUKAIMU U OOBICHEHHUS 00JIaCTH TPUMCHEHUS,

onpeodensimb MEXAHU3M PEaKIMU B 3aBUCHMOCTH OT YCIIOBHH MPOBEICHHS PEAKIIUH U
IPOTHO3MPOBATH BO3MOXHOCTh MPOTEKAHHSI XUMUYECKUX PEAKIHii Ha OCHOBE THIIA XUMHUYECKON
CBSI3U U aKTHBHOCTH PEAreHTOB;

YCMAaHasUueams 3aBUCUMOCTh PEAKIIMOHHON CITOCOOHOCTH OPTaHUYECKUX COCAMHEHHUIT
OT XapakTepa B3aMMHOTO BIIUSIHUSL aTOMOB B MOJIEKYJIaX C IEJIbIO IIPOTHO3MPOBAHKS IPOIYKTOB
peaKuum;

YCManaenueams 3aBUCHMOCTh ~ CKOPOCTH ~ XHMHYECKOM  pEaKmud W CMCIICHUs
XAMHYECKOTO PAaBHOBECHSI OT PAa3NYHBIX (HAKTOPOB C MEIbI0 OMPEACICHUS] ONTHMAIBHBIX
YCIIOBHIA TIPOTEKAHMSI X AMHYECKHMX [IPOIIECCOB;

YCMAaHAeNU6ams TCHETUYECKYI0  CBSI3b  MEKAY  KIACCaMH  HCOPTaHHYECKUX U
OpPraHMYeCKHX BEIIECTB JUIs OOOCHOBAHUS TNPHUHIUINAIBHON BO3MOXXHOCTH IOJYyYEHHUS
HEOPraHMYEeCKHX U OPTaHMYECKUX COCMHCHHI 3aJaHHOTO COCTaBa M CTPOCHUS,

noO06upame PeareHThl, YCIOBUS M OIPEHEISTh HPOMYKTHI PEAKIHUiA, MO3BOJSIOIIMX
peanu3oBaTh  J1abOpaTOpHbIE W  MPOMBIIUICHHBIC —CIOCOOBI  MOJYy4YEHHs  BaKHEHIINX
HEOPraHMYECKUX U OPTaHHYECKHUX BEILIECTB;

onpedensimp XapakTep Cpelbl B  pe3yibTaTe THAPOIW3a HEOPraHWYECKHX W
OpraHMYEeCKHX BEIIECTB W MPUBOIUTL HMPHUMEPHI THAPOJIM3a BEIIECTB B MOBCEIAHEBHOMN KU3HU
YeNIOBEeKa, OMOJIOTHYECKMX OOMEHHBIX MPOIECCaX M MPOMBIILICHHOCTH;

npu6oOuUNs MPUMEPHl  OKMCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKIUi B IPHUPOJIE,
IPOM3BOJICTBEHHBIX MPOIECCAX H KU3HEICITEIBHOCTH OPTaHU3MOB;

00OCHOBBIBaTh PAKTHYECKOE HCIOJIB30BAHUE HEOPTAaHUYECKUX W  OPraHHYECKHUX
BCIIECTB U MX PEAKIMi B IPOMBIILICHHOCTH U OBITY;

8bINOIHAMb XAMUYECKHI ~ OKCIIEPUMEHT [0  PACMO3HABAHUIO W IOJYYCHHIO
HEOPraHMYEeCKHX M OPraHWYECKHUX BEIIECTB, OTHOCSIINXCS K PA3IUYHBIM KIaccaM COEIHHEHHUH,
B COOTBETCTBUH C NPABUJIAMHU M IPHEMaMK 0€30MacHOM paboThl ¢ XUMHUYECKAMU BENIECTBAMH U
1abopaTOPHBIM 000PYTOBAHUEM;

npo6oOums pacueTsl Ha OCHOBE XHUMHUUYECKUX (OPMYJI M ypaBHEHHH peakIuii:
HaXOXICHHE MOJICKYIISPHOM (OPMYJIbI OpPraHUYECKOrO BEIIECTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSAIIMX B €r0 COCTAB, WM 110 MPOJYKTaM CrOPAHUs; PacueThl
MaccoBOW O (MacChl) XHMHYECKOTO COCIMHCHHS B CMECH; pacueThl Macchl (00beMa,
KOJINYECTBA BEIECTBA) MPOJYKTOB PEAKIUM, €CIIH OJHO M3 BEIIECTB JAHO B M30BITKE (MMEET
pUMECH);

pacueTsl MacCoBOM MM 0OBEMHOM JIOJIM BBIXOJa MPOYKTA PEAKI[MH OT TEOPETHUECKH
BO3MOKHOTO; PacdeThl TEIUIOBOrO 3G QeKTa peakiliu; pacuyeTbl 0OBEMHBIX OTHOIICHHUH Ta30B
IpY XUMHYECKHX DPEAaKIHUsIX; pacuerbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTA
peaKiuu, ecid OJHO M3 BEIIECTB JaHO B BHJE PACTBOpA C OMpPEIEICHHOW MacCOoBOM JoJiei
PacTBOPEHHOTO BEIIECTBA,;

UCNONb306aMb METOJIBl  HAYYHOTO [O3HAHWS: AaHAM3, CHHTE3, MOJEIUPOBAHUE
XUMHYECKUX TPOLECCOB W SIBJICHUN — NPH pPENIEHUH Y4eOHO-MCCIEN0BATENBCKUX 3a/1au 110
M3YUCHHUIO CBOWCTB, CNOCOO06 NOIYYEHUS U PACNO3HABAHUS OP2AHUYECKUX BEUecms,

BJIQJIETh MPABMJIaMH O€30IIaCHOTO OOpAIIEHHs C €IKUMH, TOPIOYUMH M TOKCHYHBIMH
BEIIECTBAMH, CPEACTBAMHU OBITOBOM XMMHH;

ocyuecmensimes OUCK XUMHUUYECKON HH(OpPMAIMK 0 HA3BaHWAM, HIEHTH(PUKATOPAM,
CTPYKTYPHBIM (pOPMYJIaM BEIECTB;



Kpumu4ecky  OYeHusamv U  HHTEPIPETUPOBATH  XUMHUYECKYI0  HH(OpMAIIHIO,
COJIEpXKAIIYIOCS B COOOIIEHUSIX CPEACTB MacCcoBO# mH(popmaIuu, pecypcax MHTEpHETa, HAyIHO-
MOIYJISIPHBIX CTAThSIX C TOUYKU 3PEHUS €CTECTBEHHO ~HAYYHOM KOPPEKTHOCTH B LIEJISIX BBISIBIICHUS
OMMOOYHBIX CYXKIEHUH U (HOPMUPOBAHKS COOCTBEHHOMN MTO3UIINH;

VCMAHABIUBAMb B3AMMOCBSI3U MEXy (aKkTaMd W TEOpUEH, MPUYHMHONH U CIICICTBUEM
NPy aHaliM3e MPOOJEMHBIX CUTyallMidi W OOOCHOBAaHWM NPHHUMAEMBIX PEIICHHWNH Ha OCHOBE
XUMHYSCKHUX 3HAHUI;

npeocmasiams MyTU PEIIEHUs TIIO0ATBHBIX MPOOJIEM, CTOSAIIUX MEePe] YETOBEUESCTBOM,
Y MEPCIEKTUBHBIX HANPABJICHUN PAa3BUTUS XMMUUYECKUX TE€XHOJOTHI, B TOM YHCIIE TEXHOJIOTHI
COBPEMEHHBIX MAaTEPHAIIOB C Pa3IMUYHON (PYHKIIMOHATHHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB
CBIPBS, IEPEPAOOTKHU ¥ YTHIIM3AIMH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BbInyCKHUK Ha yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUUTHCSH:

Gopmyaupoeams NeNIb HUCCICNOBAHUS, BBIIBUTAaTh W IPOBEPSATH SKCIEPUMEHTAIHHO
TUIIOTE3bl O XUMHUYECKHMX CBOMCTBAX BELIECTB HAa OCHOBE HX COCTaBa M CTPOCHHUSA, HX
CIIOCOOHOCTH BCTyHaTh B XHUMHMUYECKHE PEAKIUH, O XapakTepe U MPOAYKTAX Pa3IMYHBIX
XUMHYECKUX PEAKIIUM;

CamocmosamenpHo  NAAHUPOBAMsb U TPOBOAUTh  XHUMHUYECKUE OSKCIIEPUMEHTBHI  C
coOroieHreM MpaBul 0e30MacHOi paboThI ¢ BELIECTBAMH U Ja00paTOPHBIM 000PYI0BaHHEM;

uHmepnpemuposams JAaHHBIE O COCTAaBE€ W CTPOCHHM BEIIECTB, IIOJYYEHHBIE C
MTOMOIIIBIO COBPEMEHHBIX (PU3UKO-XHUMHUYECKUX METOJIOB;

ONnUCLIBAMb COCTOSIHUE DSJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX MPECTaBICHUIN O CTPOCHUU aToMa AJisi 00BICHEHUS PEe3yIbTaTOB CIIEKTPAIILHOTO
aHaJIu3a BEICCTB;

Xapaxkmepuzoeams pojib  A30TOCOAEPKAIIMX T'ETEPOLMKINYECKUX COCIUHEHUN U
HYKJICMHOBBIX KHCJIOT KaK BRXKHEHIINX OMOJIOTHYECKU aKTUBHBIX BEIIECTB;

NPOCHO3UPOBaNb BOZMOKHOCTh MPOTEKaHUsI  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEaKLHi, JISKAINUX B OCHOBE IPUPOIHBIX U TPOU3BOICTBEHHBIX ITPOLIECCOB.

Opranu3anus NPOeKTHON U Y4eOHO-HCCIe10BATEIbCKOM
AeSITeIbHOCTH 00y4aroMXCs
B pe3yibTarte yueOHO-HcCI€10BATEIbCKONH M IPOEKTHOM JeSITeJIbHOCTH 00yUarommecs
MOJIy4aT MpeacTaBJIeHue:

— 0 GuI0COPCKUX U METOJOJOTUYECKUX OCHOBAHMSIX HAYUYHOH AESITETbHOCTH M HAYYHBIX
METO/aX, IPUMEHSAEMBIX B UCCIIEIOBATEIBCKON U MTPOEKTHOM E€ATEIbHOCTH;

- 0 TaKuX IIOHATHAX, KaK KOHOCHIHA, HAay4YHasd THUIOTE3a, METOM, OKCICPHUMCHT,
HAJISKHOCTh TUTIOTE3bI, MOJIENIb, METOJ] cOOpa U METO]] aHATTN3a JaHHbIX;

- 0 TOM, YEM OTIMYAIOTCA UCCIICAOBAHUA B T'YMAaHUTAPHBIX 00J1aCcTIX OT I/ICCJ'ICHOBaHI/Iﬁ B
€CTECTBEHHBIX HayKax;

— 00 UCTOpUU HAYKU;

— 0 HOBeHHIMX pa3paboTKax B 00JACTH HAYKU U TEXHOIOTHU;

— O TMpaBWJiaX M 3aKOHAX, PETYIHPYIOIIMX OTHOIIEHUS B HAYyYHOH, M300pETaTeNbCKOU U
MCCJIEIOBATENILCKUX O0ACTAX NEATEIbHOCTH (MaTeHTHOE MpPaBo, 3allllTa aBTOPCKOrO MpaBa U
ap.);

— 0 [JIeATENbHOCTH OpTaHW3alui, COOOIIECTB U CTPYKTYp, 3aMHTEPECOBAHHBIX B
pe3ynbpTaTax HCCIEHOBAaHUN W NPEIOCTABIAIOIINX PECYPCHI ISl MPOBEACHUS HCCIEAOBAaHUN U
peanu3anuu MNpoeKkToB ((HOHIBI, TOCYIAPCTBEHHBIE CTPYKTYPHI, KpayaAhaHIuHTOBbIE CTPYKTYPHI
¥ 7Ip.);

OO0yJaromuiicss CMOXeT:

— pelaTh 3aga4r, HaXOJAIIMECA Ha CTBIKE HCCKOJIBKUX y‘IG6HBIX JAUCIUIIIINH,

—  HUCIONIb30BaTh OCHOBHOW aJrOpUTM UCCIECOBAaHHS TPH PEIICHUH CBOMX Yy4eOHO-
IIO3HABaTCJIbHBIX 3aJ1a4,
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- HCIIOJIb30BATh OCHOBHBIC TMPUHIIUIIBL HpOCKTHOI\/’I ACATCIIBHOCTH IIPU PCHICHUHU CBOUX
y4eOHO-TIO3HABATEIFHBIX 334 U 33/1a4, BOSHUKAIOIINX B KYIbTYPHOU 1 COIIMAIBHON JKU3HH;

—  HKCIOJNB30BaTh  JJIEMEHTHl ~ MaTEMaTH4YeCKOTO0  MOJCIMPOBAHUS  NPU  PELICHUH
UCCIIEI0BATEIbCKHX 3a/1ay;

- HCIIOJIb30BATh J3JICMCHTBI MATCMATUYCCKOI'O0 aHa/IM3a JIsI MHTCPHPCTALUKU PE3YJIbTATOB,
HOJYYCHHBIX B XOZIe y4eOHO-HCCIIeI0BATEILCKONW PAOOTHI.

C Touku 3peHusi GOpMHUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX IEHCTBUM, B XO/JI€ OCBOCHUS
NPUHINIOB y4eOHO-HUCCIIEI0BATEILCKON M MTPOSKTHOM AEATENILHOCTEH 00yJaromuecs HayqaTcs:

— (dopMmynupoBaTh HAy4YHYIO THIIOTE3y, CTaBHTh IIellb B paMKaX WCCIEAOBAHUSA H
HPOEKTUPOBAHUS, UCXO/1S U3 KYJIbTYPHOH HOPMBI U COOOPa3ysich C MPEACTABICHUSIMH 00 001IeM
OJiare;

—  BOCCTaHaBJIMBaThb KOHTEKCTHI M IIyTH PAa3BUTUS TOTO HJIM HMHOTO BHJA HAay4YHOH
JICATEIIbHOCTH, OIPEENsisi MECTO CBOETO HCCICIOBAHUS WU IPOEKTa B OOIIEM KYyJIbTYpPHOM
HPOCTPAHCTBE;

- OTCJIC)KMBATh U NPUHUMATbL BO BHHUMAHHUC TPCHIAbI U TCHACHLUHW PAa3BUTUA PA3JIMYHBIX
BUJIOB JICATEIBHOCTH, B TOM YHCIIC HAYYHBIX, YYUTHIBATH UX IPH ITOCTAHOBKE COOCTBEHHBIX
neseit;

—  OIIGHUBATh PECYpPCHI, B TOM YHUCIIC U HEMaTepHabHbIC (TaKHe, KaK BpeMs), HeOOXO0IUMbIe
JUIA JOCTHUKECHU A MMOCTaBICHHOMN neiau,

— HaxoIUTh pa3IMYHbIC KMCTOYHMKM MAaTEpUAIbHBIX M HEMaTepPHAIbHBIX PECYPCOB,
NPEOCTABIISIONIMX CPEICTBA JUIS TPOBEACHHS HCCICAOBAaHUNA W peajM3allii IPOCKTOB B
Pa3IUYHBIX O0JIACTAX JESITEIEHOCTH YEJIOBEKa,;

- BCTyIIaTb B KOMMYHHKAIMIO C ACPKATCIAMH PA3JIMYHBIX TUIIOB PECypCOB, TOYHO U
OOBEKTUBHO IPE3EHTYS] CBOW NMPOEKT WM BO3MOXHBIC PE3yJbTaThl HCCICIOBAHUS, C LEIBIO
oOecrnieyeHus MPOIyKTUBHOTO B3aUMOBBIIOJTHOTO COTPYIHUYECTBA,

—  CaMOCTOSITEIBHO ¥ COBMECTHO C JPYTMMH aBTOpaMH pa3padaThiBaTh CHCTEMY
apaMeTpoB U KPUTEPHEB OICHKH 3()(PEKTUBHOCTH U MPOTYKTUBHOCTH PEATH3AIMU TPOSKTA UITH
UCCJIEIOBAaHMS Ha KaXKIOM 3Talle Pean3alliy 1 10 3aBEpIICHUH PaOOTHI;

- AICKBATHO OLCHHUBATH PUCKU pCaIM3alli IIPOCKTAa W IPOBCACHUA HUCCICAOBAHHUA H
npeaycMaTpUBaTh IMYTH MUHUMH3AIUU STHX PUCKOB;

—  aJICKBaTHO OLICHMBATH MOCJCICTBUS PEaU3allMi CBOETO MPOCKTa (M3MEHEHHUs, KOTOPhIC
OH MOBJICUET B KU3HU JIPYTHUX JIFOJIeH, COOOIIeCTB);

— aJIeKBaTHO OIICHWBATh JaJIbHEWIIEe pa3BUTHE CBOErO MPOEKTAa WM HCCIESIOBAHUS,
BUJICTh BO3MOKHBIE BapHAHTHI IPUMEHEHHUS Pe3yIbTaTOB.

Coaep:xanue yueOHOr0 npeamera

10 kaacc (4 4 B Heen10, Beero 136 u.)
Pasznen 1. Teopernueckue OCHOBBI XUMHUH (25 4.)

Amomno-monexynsaprnoe yueHue. Bemectsa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAaB BellecTBA. MosipHas U1 OTHOCUTENbHAS
MOJIEKYJIIpHas Macchl BemecTsa. MoJibHast 107151 M MaccoBasi A0JIs DJIEMEHTA B BELIECTBE.

Cmpoenue amoma. ATomHas opobutains. [IpaBuia 3amonHeHus 2IEKTPOHAMU ATOMHBIX
opbutaneii. BanentHsle anexTponsl. [lepuonndeckuii 3akoH. @opMyIHpoBKa 3aKOHA B CBETE
COBPEMEHHBIX IPEACTABIEHUN O CTPOCHHM aToMa. VI3MEHEHHE CBOWMCTB AJIEMEHTOB MU HX
COEIMHEHUH B Mepuoiax U rpymmnax.

Xumuueckasn c643b. DNEKTPOOTPULIATENBHOCTE. Buabl xumuueckoi cBs3u. MonHas
cBs3b. KoBaneHTHass HemomsipHas U mossipHas cBsizb. OOMEHHBIM W JTOHOPHO-AaKIENTOPHBII
MEXaHU3M  00pa3oBaHHs  KOBAJEHTHOW  TONSAPHOW  CBsI3UM. ['eoMeTpuss  MOJIEKYJIBI.
Merannuueckas cBsi3b. BopoponaHas CBsi3b. ATperatHbie COCTOSHHMSI BeIIeCTBA. THIIbI
KPUCTAIIIMYECKHUX PELIETOK: aTOMHasi, MOJIEKYJISIpHAsl, MOHHAs, METAJIJIMYECKasl.
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Pacuemvr no gopmynam u ypaenenusm peaxyuii. I'a30Bble 3aKOHBI. YpaBHEHUE
Krnaiinepona—MeHnneneeBa. 3akoH ABorajapo. 3akoH 0ObEMHBIX OTHOMICHWH. OTHOCUTEIbHAS
IUIOTHOCTB I'a30B.

Knaccugpurayua xumuueckux peakuuii 1O pPa3JIUYHBIM NPU3HAKAM CpaBHEHUS.
W3MeHeHne  CTENEeHUW  OKMCIEHMS  3JEMEHTOB B COEAMHEHUsAX.  OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIE  peakuuu. OkucieHue W BOccTaHOBiIeHWE.  Okuciurenun
BOCCTAaHOBUTENU. MeTo/| 371eKTpOHHOTO OanaHca. [lepmaHranar Kaiaust Kak OKUCIUTENb.

Baocneniwue xknaccoel  neopeanuueckux eewjecme. l'eHeTHUECKas CBS3b MEXIY
KJIacCaM¥ HEOPraHWYEeCKHX coeanHeHui. Peakym nonnoro oomena. ['maponus. p H cpensi.

PactBopbl. CriocoObl BbIpaKeHHsI KOJMYECTBEHHOT'O COCTaBa pPAacTBOpa: MaccoBas
nois  (IpOLEHTHAasE KOHLEHTpalus), MOJsipHas KoHLeHTpauus. KosutonaHble pacTBOpHI.
Odpdexkr Tunpmansa. Koarymsamus. Cunepesuc. KommuekcHple coenunenus. CocraB
KOMIUIEKCHOIO MOHa: KOMIUIeKcooOpa3oBaTenb, Juragabl. KoopAMHAaMOHHOE 4YHCIIO.
HomeHnkiiatypa KOMIUIEKCHBIX CO€AMHEHUN.

JdeMoHcTpanuu.

1. O6pa3ipbl BEIecTB MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHUSI.

2. Bosronka #ona.

3. OnpeneneHue KUCIOTHOCTU CPeIbl IPU MOMOIIY UHANKATOPOB.

4. O6pa3oBaHNE KOMIUIEKCHBIX COEAMHEHUI NIEPEXOIHBIX METAJIIIOB.

JlabGopaTopHbie ONBITHI.

1. Peakuyu noHHOro 0OMEHa.

2. CBOICTBa KOJUIOUIHBIX PACTBOPOB.

3. M'uaponus cosnei.

4. IlonyuyeHue U CBOKWCTBA KOMIUIEKCHBIX COEAMHEHUM.

Kounrpoabsnas padora Nel o teme «OCHOBBI XUMUN.

Pa3znen 2. OcHOBHbIE OHATHSA Oprannyeckoi xumum (16 4.)

IIpeomem opeanuueckoti xumuu. OCOOEHHOCTH OPraHUYECKUX BEILIECTB. 3HAUEHUE
oprannueckoi xuMuu. [IpuarHbBl MHOTOOOpa3Hsi OPraHUYeCKUX BEUIECTB. YTJIEPOIHBINA CKETIET,
€ro TUIBL: IUKINYECKHE, aukindeckie. KapOounKiInuecknue u reTeponruKINIecKue CKEIeThI.
Bunbl cBsizeil B MoOJIeKyJaX OpPraHUYeCKMX BEIIECTB: OJWHApHBIC, JBOMHBIC, TPOWHBIE.
W3MeHeHne »HepruM CBsi3ed MEXJy aToMaMM yriepoja Mpu YBEIUYEHUH KPAaTHOCTU CBS3H.
HacplleHHbIe M HEHACHIIIEHHBIE COEIMHEHNS.

OnekmpounHoe cmpoeHue u Xumuueckue ceA3U amoma yaaepooa. I'mbpunuzanus
opbutanei, ee TUMBI Uil OPraHUYECKUX COEAMHEHHIM: sp®, sp?, sp. OO0pa3oBanue 6- U T-CBA3EH
B MoOJIEKyJax OpraHUYECKUX COETUHEHUH.
OcHosHble NON0JCEHUsT CMPYKMYPHOU Meopuu Op2aHudeckux coeouHeHul. XUMHUYeCKoe
ctpoenue. CtpykrypHas ¢opmyna. CTpykTypHas U MpOCTpaHCTBEHHas m3oMmepus. M3zomepus
yriaepogHoro — ckemera.  M3omepus  monoxenus.  MexkiaccoBas  m3omepus.  Bunbl
IPOCTPAHCTBEHHOM M3omepuu. Ontudeckas nzomepus. ONTUYECKUE aHTUIObI. XUPAIbHOCTD.
XupaabHble U aXxupajibHble MOJIEKYIbI. ['eomeTprueckas usomepus (yuc-, mpaunc-u3oMepus).

T'omonocus. I'omonozu. I'omosiorndeckast pa3HoOCThb. I 'OMOJIOrMYECKUE PSAIBL.

OnexrpoHHble 3¢ dexTsl. CriocoObl 3anucelt peakiuii B oprannyeckoi xumun. Cxema
U ypaBHeHHE. YcioBus TmpoBeneHus peakuuil. Knaccudukanus peaknuil opraHudecKux
BEUIECTB 110 CTPYKTYpHOMY IIPU3HAKy: 3aMEIlEHUE, MPHUCOEAVHEHHUE, OTILEIICHHE.
Mexann3mbl peakiuif. CriocoObl pa3pbiBa CBA3M yriaepoa-yriepos. CBoOOAHbBIE paaMKalbl,
HYKJIIEO(UITBI U AIEKTPODUIIBI.

Knaccugpuxayua  opeanuueckux  eewecmé u  peaxyuti. OCHOBHBIE  KJacChbl
OpraHMYECKUX  COEIHMHEHUH. Knaccuukanuss ~ OopraHM4ecKux  COCIMHEHMHA IO
(GYHKIIMOHAJIBHBIM TpyIIaM. OJIEKTPOHHOE CTPOEHUE OpraHMYecKHX BellecTB. B3aumHoe
BJIMSIHAE aTOMOB U Ty aroMoB. MHIyKTHBHBII U Me3oMepHbIi 2 dexTsl. [Ipeacrasienue o
pe30HaHce.
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Homenxknamypa opeanuueckux eewecmg. MexayHaponaHas (CUCTEMaTHYECKast)
HOMEHKJIaTypa OpraHWYEeCKUX BEIECTB, €€ NPUHLUIBL. PanuoHanbHas HOMEHKIATypa.
OxucneHue 1 BOCCTAaHOBJIEHUE B OPraHU4YECKONH XUMUH.

Jemoncrpauuu. 1. Mojenu opraHM4ecKux MOJIEKYII.

Pasnen 3. Yraesoaopoan! (33 4.)

Anxanvl. CTpoeHre MoOJeKysnbl  MeTaHa. Ilonstue o koHdopmarnusax. OOmas
XapaKTEepUCTHKa Kiacca, (pU3MUECKHe M XUMHUYECKHE CBOWCTBa (FOpEHHE, KaTaTUTHYECKOE
OKHUCJICHHE, TaJIOTeHHPOBAHUE, HUTPOBAaHUE, KPEKUHT, NHPOJIK3). MeXaHu3M peakiuu
XJIOPUPOBAHMS MeTaHa. ANKaHbl B mpupojae. CHHTETHYECKUE CIIOCOOBI MOIyUYeHHs aIKaHOB.
MeTob MOJTy4eHUs aJIKaHOB u3 QJIKWJITAJIOT€HUIOB (peaxuus Bropia),
NeKapOOKCUIIMPOBAHUEM COJICH KapOOHOBBIX KHCIOT W D3JEKTPOJIM30M pPACTBOPOB COJEH
KapOOHOBBIX KUCIOT. [I[pumMeHeHne aaKkaHoB.

Luknoankanvl. O0IAs xapakTepUCTHKa Kjacca, (uU3WYecKue CBOMCTBA. Buisl
nzomepun. HampsikeHHbIe U HEHANpPsDKEHHbIE IUKIIbl. XUMHUYECKHUE CBOMCTBA IUKIIONPOIAaHA
(ropeHue, TUAPUPOBAHHME, IPUCOEAMHEHUE TaJOr€HOB, TIaJIOT€HOBOJIOPOAOB, BOIbBI) U
UKJIOreKcaHa (TopeHue, XJIopupoBaHue, HUTpoBanue). [lonyuyenne HUKIOATKAaHOB U3 aJIKaHOB
U IUTaJIOr€HAJIKaHOB.

Anxenvr. O01Ias xapakTepucTuka kinacca. CTpoeHrne MoJIeKybl dTHiIeHa. Ou3nyeckue
CBOMCTBAa aJIKEHOB. I'eoMmeTrpuyeckas M30MepHUs AIKEHOB. XMMHYECKHE CBOMCTBA AJIKEHOB.
Peakuuu mnpucoequHEHHMs] MO KpPAaTHOW CBSI3U — TUAPUPOBAHUE, TaJOT€HUPOBAHUE,
THJIPOTaJIOTeHUpOBaHue, ruaparanus. [IpaBmino MapkoBHHKOBA M €r0 OOBSICHEHHE C TOYKH
3peHus IEKTPOHHOM Teopuu. BzaumoelicTBue aakeHOB ¢ OpOMOM M XJIOPOM B ra3oBoil (aze
win Ha cBeTy. OKHUCIIEHHE alKeHOB (IOpPEHHME, OKHCIEHHE KHCIOpPOJIOM B INPUCYTCTBUU
XJIOpUJIa MaJuiaaus, Moj AeUcTBUEM cepedpa, OKUCICHHE TOPSIYMM MOJKUCICHHBIM PacTBOPOM
IepMaHraHata kanus, okucieHue no Baruepy). Ilomumepusanus. Ilomydenue ankeHoB u3
AJIIKaHOB, AJKWITAJIOTCHUIOB U TUTalloreHankaHoB. [[puMeHenre aTuieHa u nponusieHa.

Anxaduenvi. Knaccupukanuss TUEHOBBIX yIriieBoJ0poa0B. COINpsKEHHbIE JHEHBI.
Ousnyeckue M XMMHUYECKHE CBOWCTBA JAMBUHMIIA U u3ompeHa. 1,2- u 1, 4-mpucoenuHeHue.
[Momumepusanms. Kayayku. Bynkannszanus kayaykoB. Pesuna u 56ouuT. CunTe3 OyTagnena us3
OyTaHa u STaHOJA.

Anxunwvl. O6mas xapaktepuctuka. CTpoeHHe MOJIEKYJbl alneTuieHa. Puznueckue u
XUMHYECKHE CBOWMCTBA AJIKMHOB. Peaknuu NMpHCOEAMHEHHs TaJOreHOB, TajoreHOBOJOPOJIOB,
BoAbl. ['mapupoBanme. Tpumepusanuss u Aumepusanus aneTwieHa. KuciaoTHele cBOMCTBA
QJIKUHOB C KOHLIEBOM TPOMHOMN CBsA3b10. OKUCIIEHNE AIKNHOB PACTBOPOM II€pMaHIraHaTa Kajusl.
[Tpumenenue anermiieHa. KapOuauelii MeTo nosyueHus anerunesa. [Iuponns merana. Cunres
QJIKMHOB aJIKWIMPOBAHUEM ALCTUIIN/IOB.

Apenvl. Ilonarue o6 apomarmunoctu. [lpaBuno Xrokkens. benszon — crpoeHue
MOJIeKYJIbl, (hru3nueckre cBorcTBa. I'oMonorndyeckuii pag 6enszona. M3omepus 1u3zaMerieHHbIX
O€H30JI0B Ha MpUMepe KCUII0NIoB. Peakiuu 3amelieHus: B 0€H30JIbHOM siipe (TajloreHupOoBaHue,
HUTPOBaHUE, AJKUIUpoBaHue). Peakiuu npucoenuHeHus K OeH301y (THAPHPOBAHUE,
xjopupoBaHue Ha cBery). OcoOeHHOCTH XuUMHUM alKuwiOeH3o050B. [IpaBuna opueHTau
3aMECTUTENEN B peakUusax 3amelleHus. bpomupoBanue u HUTpoBaHHE Toiyosa. OKHCIEHHE
anKWIOEH30JI0B pacTBOPOM II€pMaHraHara Kaius. [ajoreHupoBaHUE aJIKHIOEH30JI0B B
60koByto 1emnb. Peakius Bropria—®uTTHHra Kak METOJl CUHTe3a aJIKUI0eH30510B. CTHPOIT Kak
pUMep HEeNpeesIbHOTO ApOMATUYECKOTO COEAMHEHHUS.

IIpupoonvie ucmoynuxu yene6000po0os. IIpuponHblii U MOMYTHBIH HEPTIHbIE Ta3bl,
X COCTaB, Mcnonb3oBaHue. HedTh kak cMmech yriaeBonopoaoB. [lepBuuHas M BTOpUYHAS
nepepaborka HepTu. Pudopmunr. KameHHbIH yrois.

l'anozenonpouzsoonvle Peakiyy 3amMelieHus rajioreHa Ha THJIPOKCHII, HUTPOTPYIIIY,
nua”orpynny. JlelicTBue Ha rajJOreHIpOM3BOJHBIE BOJAHOTO U CIMPTOBOIO pacTBOpa ILEIOYH.
CpaBHEHHE pEAKIIMOHHOW CIOCOOHOCTH alIKWJI-, BUHUJ-, (DEHWI- ¥ OEH3WITrajoreHu0B.
Hcnonb30oBaHue TrajoreH NpOM3BOJHBIX B OBITY, TeXHUKE M B cuHTe3e. I[loHsATHE O

13



MarHMMOPraHUYECKUX COeIUHEHUsAX. [lojlyueHue alkaHOB BOCCTAHOBJIEHUEM HOJAIKAHOB.
MaruuilopraHu4ecKrue COeTMHEHUS.

JdemMoHcTpanuu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openue meraHa, 3TUJIECHA, alleTUIICHA.

3. OTHOLIeHHE MeTaHa, dTUJICHA, alleTUieHa U OeH30JIa K pacTBOpaM IepMaHTaHaTa
Kaius 1 OpOMHOM BoJIE.

4. Oxucnenue Tojlyoja pacTBOPOM IEpMaHIraHaTa Kajausl.

5. IomyyeHue 3TwieHA peakUen JeruapaTally 3TaHOJIA, ALETUIEHA —TUIPOIU30M
KapOua KajabIus.

6. Ilonyuenue crTuposia JeNOJIMMEpU3AIMEH TOJUCTUPOSIA W HUCIBITAaHUE €ro
OTHOLLIEHHUS K pacTBOPY I€pMaHraHaTa Kajusl.

JlabopaTopHblie onbIThl. CocTaBlIeHUE MOJIENEH MOJIEKYII allkaHOB. B3aumopeiicTBue
ankaHoB ¢ OpomoM. CocTaBieHHEe MOJIEe MOJIEKYJ HeTIPEAETbHBIX COSTUHEHHH.

IIpakTuyeckasi padora Ne 1. CocrapieHrue MoeNIe MOJIEKYJ YTJIEBOJIOPOIOB.

IpakTnyeckas padora Ne 3. [losryyeHue 3THiIeHa ¥ ONBITHI C HUM.

Kounrpoabnas padora Ne 2 o TeMe «YTIeBOIOPOABI.

Paznen 4. Kuciopoacoaep:xkamme oprannyeckue coefuHenus (24 4.)

Cnupmui. HoMeHk1aTypa ¥ u3oMepus criupToB. Tokcuueckoe NeiCTBHE HAa OPraHu3M
MeTaHona M JTaHona. Duznueckue CBONCTBA MPEAEIbHBIX OJHOATOMHBIX CIUPTOB.
XVMHYECKUE CBOMCTBA CIIUPTOB (KUCIOTHBIE CBOWCTBA, PEAKIIMM 3aMEIEHUs MAPOKCHIIbHON
TPYIIIBl HAa TajoreH, MEXMOJEKYIsIpHas U BHYTPUMOJIEKYJIIpHAas JeruapaTanus, OKUCICHUE,
peaKIu YrieBOJOPOJAHOTO paaukaia). AJNKOTONATHL. [Maponu3, alKwiMpoBaHUE (CUHTE3
npocTeix 3¢pupoB mo Bunbsmcony). IlpomblnieHHBIH CHHTE3 MeTaHOJda. MHOroaTOMHBIE
CHOUPTHI. DTWICHIVIMKONIb W TJIMLIEPUH, UX (U3NYECKHME U XUMHUYeckue cBoiictBa. CuHTE3
JUOKCAaHAa W3 HSTWICHIVIMKONSA. TOKCHMYHOCTh A3TWieHHMKois. KadecTBeHHas peakuuss Ha
MHOroaToMHble cupThl. [IpocThie 3¢upbl Kak H30Mepbl NPEENIbHBIX 0JIHOATOMHBIX CIIUPTOB.
CpaBHeHHEe HMX (PU3UYECKMX M XMMHYECKHX CBOWCTB CO cnupTamu. Peakuus paciieryieHus
IPOCTHIX APHPOB HOTOBOJOPOIOM.

@enonvt HoMeHnknarypa u uzomepus. BzaumHoe BiausiHMe rpynn aTOMOB Ha MpUMEpeE
¢denona. duznueckue U XMMHUUYECKHE CBOWCTBa (eHosa U Kpe3osoB. KucioTHele cBoiicTBa
(GeHOoNoOB B CpaBHEHMHM CO CHUpTaMu. Peaknuu 3amemieHuss B OCH30JbHOM  KOJIbIIE
(ranorenupoBaHue, HUTpoBaHue). OkucieHue ¢eHonoB. KauecTBeHHblE peakuuu Ha (PEHOI.
[Tpumenenue penomna.

Kapbonunvnuvie coedunenusi. JNEKTPOHHOE CTpPOCHHE KapOOHUJIBHOW  TpYMIIHI.
Anprerugsl U KeroHbl. ®dDusnyeckue cBoiicTBa  (popmanbleruia, — aneTaubAeruna,
aneroHa. [lonamue o0 Kemo-eHONbHOU mMaymomepuu KapOOHUIbHbX coeouHenuti. Peakuumn
NPUCOEUHEHUST BOJBI, CIHUPTOB, IMAHOBOJOpOJa M Tuapocyibputa Harpus. CpaBHEHHE
pPEaKUMOHHONW CHOCOOHOCTH ajbJAETHAOB M KETOHOB B PEAKIMAX IMpHcoeAuHEeHMs. Peakuun
3aMEIEHUs] aTOMOB BOJOPOAA IpH C-YIIIEPOJHOM aroMe Ha ranoreH. llomumepusanus
dopmanbaeruia u aneranpaeruaa. CHHTE3 CHUPTOB B3aMMOJCHCTBHEM KapOOHMIJIBHBIX
coeuHeHui ¢ peakTuBoM I 'punbspa. OxkucieHne KapOOHWIBHBIX coenuHeHH. CpaBHeHME
OKHCJICHUS alIbJIETUJIOB U KETOHOB. BoccraHoBieHHe KapOOHUIBHBIX COEIMHEHUN B CHHUPTHI.
KauecTBeHHBIE peakUMM Ha albJETMAHYI0 TIpynmy. Peakuuu anpJoiabHO - KPOTOHOBOM
koHaeHcanuu. OcobernHoctu Gopmanpaeruna. Peakmus dopmanbaeruaa ¢ peHosom.

Kapbonosvie  kucnomwi. JNEKTpOHHOE  CTPOEHHE  KapOOKCWIIBHOM  TpYMIIBI.
['omonornyeckuit psa MNpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Pu3nueckue
CBOWCTBAa KapOOHOBBIX KHCJIOT Ha MpPHUMEpPEe MYpPaBbUHOM, YKCYCHOH, TpPOIMHOHOBOMH,
NaJIbMUTUHOBOM W CTEapUHOBOM KHUCIOT. XHMMHUYECKHE CBOWCTBA KapOOHOBBIX KHCIOT.
Kucnorhsle cBoiicTBa (MI3MEHEHNE OKPACKH MHIUKATOPOB, PEAKIIMU C aKTUBHBIMH METaJlIaMH,
OCHOBHBIMHM OKCHJIaMH, OCHOBaHUSIMHU, COJISIMH). VI3MeHeHHe cuiibl KapOOHOBBIX KHCIOT MPH
BBEJICHUU JOHOPHBIX U aKLENTOPHBIX 3aMecTuTeneil. B3aumoseiicTBue kapOOHOBBIX KUCIOT CO
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cnupTamu (peakuus srepudukanun). ['anoreHnpoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO ETb.
OcobeHHOCTH MypaBbUHOW KUCIIOTHI. BajkHeme npeacTaBuTenu Kiacca KapOOHOBBIX KUCIOT
u ux npumeHeHue. [lomydyeHne MypaBbMHOM M YKCYCHOW KHCIOT B IIPOMBIIIICHHOCTH.
Briciine kapOoHoBble kucioThl. lllaBeneBas KucioTa Kak HpeACTaBUTENb JAUKAPOOHOBBIX
kucioT. IlpencraBieHue O HENMpENENbHBIX M apOMAaTUYECKUX KuCIoTax. OCOOCHHOCTH HX
CTPOCHHS U CBOMCTB. 3HaUeHHE KAPOOHOBBIX KUCIIOT.

DYHKYUOHAIbHBIE NPOU3BOOHBLE KAPOOHOBLIX Kuciom. 11onydeHue XJI0paHruIpHIOB 1
AQHTUJIPUJIOB KHUCIOT, uX ruaponu3. I[lodydeHue ClOXKHBIX 3(UPOB C HCIOIB30BAHUEM
XJIOPAHTUAPUAOB U aHTUIPUIOB KUCIOT. CIOXKHBIE APUPHI KaK U30MEPBl KAPOOHOBBIX KUCIIOT.
CpaBHeHue (HU3MUECKUX CBOMCTB M PEAKIHOHHOW CIOCOOHOCTH CIOXKHBIX 3(QUPOB H
M30MEPHBIX UM KapOOHOBBIX KUCIOT. [ UAPOIN3 CIOKHBIX 3PUpoB. CHHTE3 CIIOKHBIX 3(HDUPOB
denonoB. Cnoxuble 3¢upbl HeopraHudeckux kucioT. Hutpormunepun. Amunsl. Conu
KapOOHOBBIX KHCIIOT, HMX TEPMHUYECKOE pa3jOXKEeHHWe B MNPUCYTCTBUU Inenoun. CuHTtes
KapOOHUJIbHBIX COCIMHEHUHN PA3I0KEHUEM KaJIbIIUEBBIX COJIei KapOOHOBBIX KHCIOT.

JdeMoHcTpanuu.

1. B3aumopeicTBre HaTpUs ¢ ITAHOJIOM.

. OkucneHue 3TaHoIa OKCHJIOM MEJTH.

. 'openue sTanona.

. B3aumopeiictBue mpem - OyTUIOBOTO CIIUPTA C COJITHOU KUCIOTOM.
. KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIIUPTHI.

. KauecTBeHHbIe peakiuy Ha (EHOIBI.

. Onpeznenenyie anpaeruaoB MPY MOMOIIY KaU€CTBEHHBIX PEAKLIUM.

. Okucnenue aapAeru0B IEPMAHTaHATOM KaJIusl.

. [lomyuenue coxHbIX 3(HUPOB.

JlaGopaTopHble ONBITHI.

5. CBoOMCTBa ATUJIOBOTO CIIUPTA.

6. CBolicTBa IIIMLEPUHA.

7. ColictBa ¢enona. KauectBeHHble peakiiny Ha EHOJIBI.

8. CpoiicTBa GopmanmHa.

9. CBOICTBa YKCYCHOM KUCIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTnyeckas padora Ne 3. [lonydyeHue aneroHa.

IpakTuyeckasi padora Ne 4, [TonydeHrue yKCyCHOM KUCIIOTHI.

IIpakTnyeckas padora Ne 5. [lonydyenue sTriianerara.

Koutpoasnaa paGora Ne3no Tteme «Kucnopoaconepxkaime OpraHUYecKHe
BELIECTBAY.

Tema 5. A30T- u cepocoaep:xaniue opranndeckue coequHenus (11 4.)

Humpocoeounenus. DnexTpoHHOE CTpOECHHE HUTPOTPYTIIHIL. [Tonyuenne
HUTPOCOEAUHEHNI. B3pbIBUaThie BEIIECTBA.

Amunvl. U3omepus  amuHOB. [lepBuuHbBIE, BTOpPHYHBIE W TPETHUYHBIE AMMHBI.
®uznyeckue CBOICTBA MPOCTEHIINX aMUHOB. AMHHBI Kak opraHudeckue ocHoBaHus. Conu
AIKWIAMMOHUS. AJIKAIMPOBAaHUE M alWJIMPOBAHHWE aMMHOB. Peakiuu aMHMHOB C a30THUCTOU
KHUCIIOTON. ApomaThueckue aMuHbl. AHUIMH. B3anMHOe BiIMsIHME TpyNI aTOMOB B MOJIEKYJIE
aHWIMHA. XUMHUYECKHE CBOWCTBA AaHWIMHA (OCHOBHBIE CBOWCTBA, PEAKIMM 3aMEIIEHUS B
apoMaTHYecKoe sIpo, OKUCIeHHe, auuinupoBaHue). Juazocoeaunenus. llomyuenue amMuHOB
U3 CIIUPTOB M HUTpocoenuHeHuil. Ilpumenenune anwimHa. CepoOpraHM4ecKUE COECTUHEHMS.
[IpencraBieHue o cepoopraHuveckux coenuHeHusX. OCOOEHHOCTH MX CTPOEHHUS U CBOMCTB.
3HaUEHUE CEPOOPraHNYECKUX COEINHEHUH.

I'emepoyukner. @ypaH U NUPPOT KaK MPEACTABUTENN MATHUUICHHBIX I'€TE€POLHUKIIOB.
DNEKTPOHHOE CTPOEHHE MoJeKysbl nuppoiaa. Kucinorasle cBoiictBa nupposa. [lupuaun kak
MPEJICTAaBUTEIb MIECTUWIEHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOECHUE MOJIEKYIIbl MUPUINHA.
OcHOBHBIE CBOWCTBA NUPHUJMHA, PEAKUUU 3aMEIIEHHd C AapOMaTHYECKUM  SAPOM.

O 00 1O\ L AW
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[IpencraBienne 00 wuMUAa30je, NUPUAMHE, IypUHE, HYPHHOBBIX M MUPUMHUIAMHOBBIX
OCHOBaHUSX.

JdemMoHcTpanuu.

1. OcHOBHBIE CBOMCTBA AMHHOB.

2. KauecTBeHHbIE pEAKI[MN HA AHUJIMH.

3. AHUJIMHOBBIC KPaCUTEIH.

4. O6pa31bl TETEPOLUKINICCKUX COSTUHCHUN.

JlabGoparopHbie onbIThl. KauecTBEHHbIE peaKIIUM HA aHUJIUH.

Pa3znen 6. buosiornyeckn akTuBHbIe BelecTBa (16 4.)

Kupwbl xak cinoxxHble 3(UpbI IMLIEPUHA U BBICIIMX KapOOHOBBIX KHCIOT. OMbUICHHE
XKUpoB. ['maporennsanust xkupoB. Mblia Kak COJIM BBICHIMX KAPOOHOBBIX KUCIIOT.

Venesoovl. MoHo- u nucaxapuapl. DyHKIMM YIJIeBOJOB. buosornueckas poJib
yrieBoaoB. ['moko3a — ¢u3udeckue CBOMCTBA, JUHEWHAs W LUKIMUYecKas (Gopmel. Peakunn
[JIIOKO3bl (OKUCIIEHUE Aa30THOM KHCJIOTOM, BOCCTAHOBJIEHHME B IIECTHATOMHBIN CIUPT),
KAaueCTBEHHbIEC PEaKLIUK Ha IUIIOKO3Yy. bpoxeHue riroko3bl. OpyKTo3a Kak U30MEp TIIHOKO3bI.
Pu6o3a u nezokcupudosa. [lonsrue o rauko3ugax.

Jucaxapuowi. Caxapo3a Kak NpeACTaBUTEIb HEBOCCTAHABIMBAIOLIUX JMCAaXapUOB.
ManpT03a 1 nakro3a, nemioduosa. ['maponus nucaxapunos. [loxydyenue caxapa U3 caxapHOil
CBEKJIBI.

Tonucaxapuowr Kpaxmain, riukores, nemitono3a. KauecTBeHHas peaklus Ha Kpaxmad.
I'mpponns nonmcaxapuios.

Hyxneunosvie kucnomwi. Hykneosunapl. Hykieoruasl. HykneunHOBBIE KHUCIIOTBI Kak
npupoanbie nonumepsl. Ctpoenne JJTHK u PHK. I'naponus Hyki1€eMHOBBIX KUCIIOT.

Amunoxkucnomer Kak  aMmpOTEpHble  COeOUHEHMsA. Peaknuum ¢ KUCIOTaMH |
ocHoBanusMu. OOpazoBanue crnoxHbIX 3¢upoB. Ilentunsl. Ilentuanas cBA3b. AMHUIHBINA
XapakTep NENTUIHON CBA3U. [ MApOIN3 NenTuaoB.

benku. IlepBuunasi, BTOpUYHAs M TpPETUYHas CTPYKTYypbl OenkoB. KadecTBeHHbIE
peakuuu Ha OeIKH.

JdemoHcTpanmu.

1. PacTBOpUMOCTB yIJIEBOJIOB B BOJIE U 3TAHOJIE.

2. KauecTBeHHBIE peaKkI[Uu Ha IIIIOKO3Y.

3. O6pa3ibl aMHHOKHCIIOT.

JlaGopaTopHble ONBITHI.

11. CpoiicTBa rimoko3sl. KauecTBeHHas peakuus Ha Toko3y. Onpenenenne kpaxmana
B IIPOJYKTAX MUTAHHUS.

12. IIBeTHBIE peakiu OENKOB.

IIpakTuyeckas padora Ne 6. [Ipurorosnenue pacTBOpoB OEIKOB U U3yYEHUE X CBOMCTB.
IIpakTnyeckas padora Ne 7. PemieHne skCriepUMEeHTaNbHBIX 3324 Ha WIEHTH(PUKALINIO
OPraHUYECKUX COCTUHEHUIN

KonTtpouabHas padora Ne 4 no Temam «A30TcoepKaline U OMOJIOTHIECKH aKTHBHBIC
OpraHMYECKHE BEIIECTBAY.

Pa3znesn 7. CuHTeTHYeCKHEe BBICOKOMOJICKYJISIDHbIE coennHeHns (6 4.)

[TonsiTHE O BHICOKOMOJEKYJSIPHBIX BellecTBax. [lomumepusanus v NOJUKOHIEHCALUS
KaK METO/bI CO3/1aHUs IOJUMEPOB. DIaCTOMEPHI.

[IpuponHbiil u cuaTeTndeckuil kayuyk. Cononmnmepunsanusi. COBpeMEHHBIE IIIACTUKHU
(TONMATUIIEH, HOJIMIIPOIIUIIEH, MOJIUCTUPOJL, MIOJINBUHUJIXJIOPU, ¢dToporutacr,
nomITUIIeHTeped TaIaT, akpuii- OyTaaueH- CTUPOIbHBIN MIACTUK, TOJTUKAPOOHATHI).

[TpupoHbIe U CHHTETHYECKUE BOJIOKHA (0030D).

Jemoncrpanum. 1. OOpaszupl  mnactukoB. 2.  Komjekuuss — BOJOKOH. 3.
[TonukoHaEHCALUS STUIIEHTIIUKOIS C TepedTaneBOi KUCIOTOM.

JlabopaTopHbie onbIThl. 13. OTHOHNIEHHME CHUHTETUYECKHX BOJOKOH K pacTBOpaMm
KHCJIOT U ILIEJIOYEH.

16



IIpakTnueckas padora Ne 8. PacriozHaBaHn€ IIaCTUKOB.
IIpakTnyeckas padora Ne 9. PacriosHaBaHue BOJOKOH.

Conep:xkanue y4yeOHOro npeamera

11 kaacc (4 4 B Henesnro, Beero 136 4.)

Tema 1. Hemerannl (45 4.)

Knaccugpuxkayus neopeanuueckux eewjecma. DNEMEHTbl METALIBI M HEMETAJUTBI M HX
nosioxenue B [lepuoanueckoii cucreme.

Booopoo. Tlonydenue, pusndeckre 1 XUMHUYECKHE CBOMCTBA (peakuu ¢ METATIaMHU U
HEMeTaJllIaMH, BOCCTAaHOBJICHHE OKCUI0B U coiiei). ['uapuabl. TorBHbIE 37IEMEHTHI.

Tanoeenvi. O0mWas xapakrepucTuka mnoArpynnel. ®dusnueckue CBOWCTBAa IPOCTHIX
BEIIECTB. 3aKOHOMEPHOCTH U3MEHEHUSI OKUCIUTENbHON aKTHUBHOCTH T'aJIOTEHOB B COOTBETCTBHUU
C MX TOJOXEHUEM B nepuoanyeckor tabnuue. ITopsaok BHITECHEHUS TaJOT€HOB U3 PacTBOPOB
raioreHn1oB. OcoOeHHOCTH XUMUU (TOpa. XJIOp — TMOJyYeHHE B IPOMBIIUICHHOCTH U
nabopaTopuy, peakluu ¢ MeTalylaMd M HeMeTaliamu. BsaumopeiicTBue Xxjopa ¢ BOAOH U
pactBopamu 1enoueil. Kuciopoausie coenruenus xjiopa. [ MmoxmopuTel, XJ10pat U nepxaopaTsl
KaK TUNHUYHble okuciutenu. OcoOeHHOoCcTH XUMHM OpoMma M Hoxa. KauecTBeHHasi peakuus Ha
non. I'anoeeno6000podvi — MOMyYEHUE, KUCIOTHBIE U BOCCTAHOBHUTEIbHBIE CBOMcTBa. CossiHas
KHCII0Ta U ee cosid. KauecTBeHHbIE peakliMM Ha TaJOTeHU/] - HOHBI.

Onemenmul nooepynnul kuciopooa. OOIIast XapaKTepUCTHKA MOATPyIbl. Ouznyeckue
CBOICTBa MpPOCTHIX BemiecTB. O30H Kak ayuloTporHas Moaudukanus kuciopona. Ilomydenne
o30Ha. O30H Kak OoKuciauTedb. [I03UTHBHAS U HEraTHUBHAs POJIb O30HA B OKpYXaroliel cpeje.
CpaBHeHue CBOMCTB O30Ha W KuclIopoaa. Boga u mepokcuj BoAopoJa Kak BOJOPOAHbBIE
COCIMHEHUS] KHCIIOpoJa — CpaBHEHHE CBOMCTB. Ilepokcun Bojopola Kak OKUCIUTENb U
BOCCTAHOBUTEb. Ilepokcuipl METaJIJIOB.
Cepa u eé coedunenus. Anmorponusi cepbl. PU3NYECKUE M XUMUYECKHE CBOWCTBA CEpPBI
(B3auMoJIelicTBUE C METallllaMu, KHCJIOPOJIOM, BOJIOPOAOM, PacTBOpaMHU ILEI0Yel, KHCIOTaMu-
okucnurenasimMu). CepoBoJOpOa — TMOJNIy4YEHUE, KUCIOTHBIE W BOCCTAHOBUTENIBHBIE CBOWCTBA.
Cynbdunpl. CepHHUCTBIA Ta3 KaK KHUCIOTHBIM OKCHI. OKHCIUTENbHBIE U BOCCTAHOBUTEIIHHBIC
CBOIicTBa cepHUCTOro rasa. [lomyueHue cepHUCTOro rasa B MPOMBIIUIEHHOCTH U JTaOOPaTOPHU.
Cepuucras kucimora u ee conu. CepHblii anruapujn. Cepnas kucinorta. CBoiicTBa
KOHIIEHTPUPOBAaHHOMN U pa30aBleHHON cepHOI KUCIOTHI. [lelicTBuEe KOHLIEHTPUPOBAHHOI CepHOI
KHUCJIOTHI Ha caxap, METaJllbl, HeMeTallIbl, CyabGuasl. Tepmudeckas yCTOMUMBOCTh CyNb(})aToB.
KadecTBeHHast peakiys Ha CEpHYIO KUCIIOTY U ee coyid. TuocepHas KMCI0Ta U THOCYIb(aThl.

Asom u ezo coedumenus. DIEMEHTHl MNOArpynmbl azora. OOmas XapakTepHUCTUKA
noarpynnsl. PuznyecKue CBOMCTBA MpOCTBIX BemecTB. (CTpoeHHE MOJIEKYJbl — a30Ta.
du3nyeckue M XUMHYECKHME CBOMCTBa as3oTa. [losydyeHue a3oTa B NPOMBINUICHHOCTH H
nabopatopun. Hutpunel. AMMHak — ero nojydyeHue, GU3NUYECKHEe U XUMHYECKUE CBONCTBA.
OcHoBHbIE CBOMCTBa BOAHBIX pacTBOpoB amMMmuaka. Conu amMmonus. [loBeaenue coneit aMmmMoHus
OpU HarpeBaHUM. AMMHAK Kak BOCCTaHOBUTENb. lIpumeHeHne ammuaka. OKCHABI a30Ta, MX
nonydyeHue u cBoiictBa. Oxcupa azorta(l). Oxucnenue okcuaa azota(ll) xkucraopomom.
Jumepusanus oxcuaa azota(IV). Azorucras kuciora u ee coiad. HUTpUTHl Kak OKUCIUTETH U
BOCCTAHOBUTENU. A30THasi KHUCJIOTa — (QHU3NYECKHE U XUMHYECKHE CBOMCTBA, IOJy4YEHHUE.
OrHolleHNE a30THOM KHUCJIOTHI K METaulaM M HEMeTalylaM. 3aBUCHUMOCTb IPOAYKTa
BOCCTAHOBJIEHHMSI a30THOM KHCJIOTHI OT AKTUBHOCTH METaUla U KOHILIEHTPAllMU KHUCIIOTHI.
TepMuueckasi ycTOMUYNBOCTh HUTPATOB.

Docghop u eco coedunenus Annorponusi pocdopa. Xumudeckue cBoiictBa dochopa
(peakMM ¢ KUCIOPOJIOM, TajlOTeHaMH, METaJIaMH, CIOKHBIMHU BEIIeCTBAMHU-OKUCIUTEISIMH,
nienouamn). Ilonyuenne u npumenenue gochopa. @ochopusiii anruapua. OprodocdopHas u
metadocopHas KUCIOTh U uX cond. KauecTBeHHas peakiust Ha opTodocdarsl. PaznoxeHnue
oprodochopHoit kucnoTel. [Tupodochopuas kucmora u nmupodocharsr. Dochunpr. DochuH.
Xnopuasl pochopa. Oxeun pocdopa(Ill), bocdopucras kucnora u ee Conu.
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Venepoo. Annorponus yrinepona. CpaBHEHHE CTPOEHHUS M CBOMCTB rpadura M ammasa.
dynnepeH Kak HOBas MoJIeKyJsipHas ¢opma yriaepona. I'paden kak MoHocnol rpadwura.
VYraeponuele HAHOTPYOKH. VYTOJIb. AKTHBHPOBAHHBIA yrojb. AjcopOuus. XuMHUYECKHE
cBoiictBa yrna. KapOuabl. ['maponus kxapOupa kanbiuss ¥ KapOuga amomunus. KapOugs
MEPEXOHBIX METANIOB KaK CBepXIpouHble Marepuaibl. Okcunabl yriepoaa. OOpa3oBaHue
yrapHOro ra3a IpH HEMOJHOM CTOpaHHUU YIJIA. YTONb M yrapHbIil ra3 Kak BOCCTaHOBHUTEIIU.
Peaknust yrapHoro rasza c¢ pacruiaBamu menodeil. CuHTe3 GopMHaTOB U OKCAATOB. Y TICKUCIBINA
ra3. YroibHas KuciaoTa u ee conu. [loBenenue cpeJHUX U KUCIIBIX KapOOHATOB MpU HArPEBaHUH.

Kpemnuii. CBolicTBAa TpOCTOro  BellecTBA. Peakuuum ¢ XJIOpOM, KHUCIOPOAOM,
pactBopamu Ienoued. OKCHUIl KpeMHHUs B IpUpOJie U TexHUKe. KpeMHueBble KUCIOTBI M HX
conu. I'maponn3 cunukatoB. CuilaH — BOJIOPOAHOE COEAUHEHUE KPEMHHUS.

b o p. Oxcun 6opa. bopHas kucimora u ee conu. bypa.

JdemMoHcTpanuu.

1. T'openne Bogopoaa. 2. [Tomyuenue xsopa (onbIT B mpodupke). 3. OnbIThl ¢ OpOMHOM
BoloM. 4. OKUCIUTEIbHBIE CBOWCTBA pacTBOpa rumnoxjoputa HaTpus. 5. [lnaBnenue cepsl. 6.
I'openue ceprl B kuciopoe. 7. BzaumosenctBue xeinesa ¢ cepoit. 8. 'openue cepoBoaopoaa. 9.
Ocaxnenue cymbdumoB. 10. CBoiictBa cepHucroro rasza. 11. JleficTBUE KOHIEHTPUPOBAHHON
CEepHOM KHUCIOTHI Ha Menb M caxaposy. 12. PacrBopenue ammmaka B Boge. 13. OcHOBHbIE
CBOMCTBa pacTBopa ammuaka. 14. Karanutuyeckoe okuciaeHue ammuaka. 15. [lonydyenue oxcuaa
azota(Il) u ero okucnenue Ha Bo3ayxe. 16. JlelicTBue a30THON KUCIOTHI HA Menb. 17. ['opeHue
docdopa B kuciopoxae. 18. Ilpespamenne kpacHoro ¢ochopa B Oenblii W €ro CBEUCHUE B
temHote. 19. B3aumopeiictBue dochoproro anrmapuma ¢ Bomoi. 20. OOpasupl rpadura,
anMasa, kpeMHus. 21. 'openue yrapHoro raza. 22. TylieHue miaMeHu yriaeKuciabIM ra3oM. 23.
Pasnoxxenue mpamopa.

JlaGopaTopHble ONBITHI.

1. ITomyuenue xjgopa ¥ U3y4eHHE €ro CBOICTB.
2. O3HaKOMJICHUE CO CBOMCTBAMH XJIOPCOACPIKAIIUX OTOCTUBATEIICH.
KauecTBeHHas peakiys Ha TrajJOreHU/ - HOHBIL.
3. CgoiicTBa 6poma, ilos1a 1 ux cojeil. PaznokeHue nepokcuia BOJOpoaa.
OxucneHne HoAul -MOHOB MIEPOKCUAOM BOJIOPOJA B KHCIIOH cpejie.
. I3yueHne CBOMCTB CEpHOM KHUCIIOTHI U €€ COJIEH.
. I3y4yeHne cBOMCTB BOJHOTO pacTBOpa aMMHaKa.
. CBoiictBa coneit ammoHnus. KauectBenHas peakuus Ha Gocdar-uoH.
. KauectBennas peakuus Ha kapOooHaT-HOH. Pa3noxeHune rupokapOboHaTa HaTPHsL.
. UcnipiTanne pacTBopa cuivKaTa HaTpusi MHAUKATOPOM.
. O3HakoMmIIeHHe ¢ 00pa3laMy IPUPOIHBIX CUIMKATOB.

IIpakTnueckas padora Nel. [Tonydyenue Bogoposa.

IIpakTnyeckas padora Ne 2. [TonydeHue XJI0poBOAOPOJA U COJITHON KUCIIOTBI.

IIpakTnueckas padora Ne 3. [lonyueHne aMmmMuaka u U3yuyeHUE €ro CBONCTB.

IIpakTnyeckas padora Ned. [loxyyeHue yriekuciaoro rasa.

IIpakTnueckas padora Ne S. BoinonHeHHE SKCIIEPUMEHTANIBHBIX 3a1ad IO TeMe
«Hemeramnby.

KonTtpoabnas pa6ora Nel o reme «Hemeramibiy.

Tema 2. O01mue cBoiicTBa MeTAJLJIOB (2 4.)

Obwuit 0630p 21emenmos - memannog. CBOWCTBA TPOCTHIX BEIIECTB-METAIIOB.
Mertammyeckue Kpuctainueckue pemerkd. CriaBbl. XapakTepHCTHKa Hanbosee M3BECTHBIX
crutaBoB. [lomyuenue u npuMeHeHHE METaJIOB.

Tema 3. Merasibl rnaBHbIX noarpymm. (18 4.)

L]enounvie memannol— o00I1Ias XapaKTEPUCTUKA MOATPYIIIbI, XapaKTepHbIE peaKluu
HaTpusd U Kanus. CBoiicTBa mIesno4HbIX MeTauioB. [lonmydenue menounsix meramioB. Coma u
eaKui

O 03N L A~

HaTp — BaKHEHIIIE COSANHECHUS HaTpu.
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Bepunnuii, macnuil, wenounozemenvHvle mMemannvl. MarHuii U KaiubIUi, UX oOIIas
XapakTepUCTUKa Ha OCHOBe TmojoxeHusa B llepumomgmyeckoit cucreme »snementoB . .
MenneneeBa u crpoeHus aromoB. llomydenue, ¢usnyeckue W XHUMHUYECKHE CBOMCTBA,
NPUMEHEHHE MarHus, KaJblMs M HX coeluHeHUuH. AMQPOTEpHOCTh OKCHUIAa M TUIPOKCHUIA
oepuiuins. XKecTkocTh BoAbI M c110cO0bI ee ycTpaHeHHs. OKpacka IJIaMEHH COJIIMU LIEJIOYHbIX U
HIEJIOYHO3EMENbHBIX METAJIOB.

Antomunuii. PacnmpocTpaHeHHOCTh B TIpHpoOJe, (DU3MYECKHEe M XUMHUYECKHE CBOWCTBA
(OTHOILIEHUE K KHUCJIOPOJY, TaJoreHaM, pacTBOpaM KHCIOT U IIEIOYeH, aToMOTepMus).
AmpoTrepHOCTh OKCcHIa W ruapokcuga amomubus. Comu amomuaud. [lonHoe pasnoxeHue
BOJIOM coJiell aJIOMUHUSL CO CJIa0BIMU JIBYXOCHOBHBIMU KHCIOTaMH. AJIIOMHUHATBI B TBEPIOM
Bujie U B pactBope. [Ipumenenne amomunuss. CoeIMHEHHS ATIOMUHUS B HU3IIUX CTEMEHSX
OKHCJICHHUS.

Onoso u ceuney. usnueckue U XUMHUECKHE CBOMCTBA (peakUUU C KHUCIOPOJOM,
kucioramu ), npumererue. Conu onoBa(Il) u ceurna(ll). CBUHIIOBBIN aKKyMYJISTOD.

Tema 4. MeTa/uibl N000YHBIX MOATPYH. (25 4.)

Memanner noboynvix nooepynn. OCOOEHHOCTH CTPOEHHS aTOMOB  IEPEXOJHBIX
METaJIJIOB.

Xpom. Ousnyeckue CBONCTBA, XMMHUYECKHE CBOWMCTBA (OTHOILIEHUE K BOJISHOMY Mapy,
KHUCIIOpOZly, XJIOpPY, pacTBopaM KHCIOT). V3MeHeHHe OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX U
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHIOB XpOMa C POCTOM CTEIEHU OKHUCIICHUS.
Amodoreprbie cBoiicTBa okcuga M ruapokcuna xpoma(lll). Oxkucnenue coneit xpoma(Ill) B
XpoMmaThl. B3auMHbBIE Mepexoabl XpOMaToOB M JUXPOMATOB. XpOMAaThl M JUXPOMATHI Kak
OKHUCJIUTENH.

Mapeaney — pu3ndeckue U XMMHUYECKHE CBOMCTBa (OTHOILICHHE K KHCIOPOAY, XJIOpPY,
pactBopam kuciot). Okcua mapranua(lV) kak okucnurens u karanuzarop. [lepmanranar kamus
KaK OKHCITUTENb. MaHraHaT Kajlus U €ro CBOMCTBA.

/Keneso. HaxoxzaeHnue B npupoje. 3HAueHHE JKeje3a JJii OpraHu3Ma uYeloBeKa.
Ouznyeckue cBoicTBa kene3a. CIiaBbl jkene3a ¢ yriaepoaoM. XUMHUYECKHE CBOMCTBA JKeies3a
(B3aMMOJIEHCTBUE C KHUCJIOPOJOM, XJIOPOM, CEpOMl, yrieMm, KHUCIOTaMH, PACTBOPAMHU COJIEH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB THIIPOKCH]IA
xene3a(ll) u ruapokcuna xxenesa(Ill). Conu xenesza(ll) u xeneza(Ill). Meroasr nepeBona comnei
xene3a(ll) B

conmu xkene3a(lll) m obGparHo. OxucnutenbHble cBoicTBa coenuHeHuit sxeneza(lll) B
pEeaKkIusX C BOCCTAHOBUTENSAMU (MOAUIOM, Mebio). llMaHWAHbIE KOMIIEKCHI Kelnesa.
KauectBennsle peakuuu Ha nonsl xxenesa(ll) u (II1).

Meows. Haxoxnenne B mpupone. Dusnueckue M XUMHUYECKHE  CBOWCTBA
(B3auMOJIEHCTBHE C KHCIIOPOJOM, XJIOPOM, Cepol, kuciotamu-okuciaurensimu). Comu menu(Il).
Mennbiit  kymopoc. Amwmuakatel Memu(l) u  wmemu(Il). ITlomyuenme okcuma wmemu(l)
BoccTaHOBJIeHUEM Tuapokcuaa meau(Il) rimoxo3oit.

Cepebpo. dusnvecke U XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBUE C CEpOl, XJIOPOM,
KHCJIOTaMU-OKUCTUTENsIMU). OcakJieHne OKcuja cepedpa Mpu ACHCTBUM MIEIOYH HA COJU
cepebpa. AMMuakatsl cepedpa kKak okuciautenu. KauecTBeHHast peakilys Ha HOHBI cepedpa.

3on0mo. ®u3nyeckue U XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C XJIOPOM, «11apCKOM
BOJIKOI». CrIOCOOBI BBIJICIEHUS 30J10TA U3 30JI0TOHOCHOM MOPO/IBI.

Lunk. @dusnyueckne W XHWMHYECKHE CBOWCTBA (B3aMMOJICWCTBHE C TaJlOTCHAMH,
KHCIIOPOJIOM, CEpPOM, pacTBOpaMHU KHUCIOT M Ienoueit). AMMOTEpHOCTh OKCHIA U THIPOKCHIA
IIUHKA.

Pmyms. IlpencraBienne o CBOMCTBAaX PTYTH U €€ COSUHEHUSX.

JdemoHcTpanmu.

1. Konnexkuusi MeTaios.

2. Koyiexknust MUHEPAJIOB B PY/I.

3. Konnexkuust « ATIOMUHHI.
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4. Komnekuus «Kene3o u ero crijiaBbi»

5. BzaumopeiicTBue HaTpUs C BOJIOM.

6. OkpaliMBaHye MIAMEHH COJISIMU HIEJIOYHBIX U IIEIOYHO3EMEIbHBIX METAJIOB.

7. B3auMoelicTBrE KAJILIUA C BOLOM.

8. [1naBieHue aIfOMUHUA.

9. B3auMojielicTBUE aTIOMUHUS CO IIETOYbIO.

10. BzaumozeiicTBue Xxpoma C COJSTHOM KUCIOTOM 0€3 TOCTyIa Bo3ayXa.

11. Ocaxnenue ruapokcuaa xpoma(lll) u okucienue ero NepoKCUI0M BOIOPO/IA.

12. B3anMHbI€ 11epexo/ibl XpOMATOB U TUXPOMATOB.

13. Paznoxenue nuxpomara aMMOHHUS.

14. AmoMoTtepmusi.

15. Ocaxnenue ruapokcunaa xeneza(lll) u okucnenue ero Ha Bo3ayxe.

16. Brinenenue cepedpa U3 ero coyiei AeMCTBHEM MEIH.

JlabGopaTopHble ONBITHI.

10. OkpammBanue miaMeHu COSAMHEHUSIMU MIETOYHBIX METAJUIOB.

11. O3HakoMjeHHE C MHUHEpajJaMd M BaXHEUIIUMU COCIUHEHUSMH IICIOYHBIX
METaJIOB.

12. CBoiicTBa coeqUHEHHH IIEIIOYHBIX METAJLIOB.

13. OkpaiMBanue MmiaMeH! COJISIMU IEIOYHO3EMEIBHBIX METAJIOB.

14. CBoiicTBa Mardus U €ro COSIUHEHUHN.

15. CBoiicTBa COCIMHEHHUI KaTbITHSI.

16.KecTKOCTE BOOEL.

17. B3auMopeicTBrE aTFOMUHHS C KACJIOTAMH M IIEJI0YaMHU.

18. AmdoTepHbIe CBOKCTBA TMAPOKCHAA ATTFOMUHUSI.

19. CBoiicTBa 0510Ba, CBUHIIA U UX COCIUHEHUH.

20. CpoiicTBa coseit xpoMma.

21. CpoiicTBa Maprasiia u €ro COeJMHEHUH.

22. 3yueHue MUHEpasoB xKele3a.

23. CpoiictBa xene3a. KauecTBeHHbIE peakiny Ha MOHBI kelne3a. [lonmydyeHue oxcuma
meau(I).

24. CBoiicTBa MeIH, €€ CIUIaBOB U COEIUHEHUM.

25. CBoiicTBa IIMHKA U €0 COCAUHEHUN.

IIpakTuyeckasi padora Ne6. [lonmydeHue roppkod coiu (CEMHUBOAHOTO Cyib(ara
MarHusi).

IIpakTnueckas padora Ne 7. [lonydyeHne anroMOKaJINEBbIX KBACIIOB.

IIpakTuyeckass padora Ne8. BolllonHEHME 5SKCHEPUMEHTANBHBIX 3aJad IO TeMe
«MeTasibl TJIaBHBIX TTOATPYIII.

IIpakTnyeckas padora Ne9. [lonydyenne MeqHOro Kynopoca.

IMpakTuyeckasi padora Nel(. [TonyueHue xene3HOro Kyrmopoca.

IIpakTnyeckas padora Ne 11. BeimosHeHnEe 3KCIEpUMEHTAIBHBIX 3a1ad IO TeMe
«MeTasibl MOOOYHBIX MOATPYIII.

KonTtpoabsnas padora Ne 2 o teme «MeTais».

Tema 5. Ctpoenue BemecrBa (14 4.)

Cmpoenue  amoma. Hyxkmuasl.  M3otomsl. Tumbsl  paJHOakTHUBHOTO  pacraja.
Tepmosinepubiii cuHTe3. llomydyeHne HOBBIX 3neMeHTOB. SnepHble peakuuu. CTpoeHue
AIIEKTPOHHBIX 000704YeK atomoB. [IpencraBineHne o KBaHTOBOW MexaHWKe. KBaHTOBbIE YmcCIa.
AtomHble opoutanu. Pannyc atoma. DneKTpoOTpULIATENbHOCTb.

Xumuyeckas  cesa3v. Bugpl  xumuueckod  cBsi3u.  KoBaneHTHas CBsi3b U €€
XapaKTePUCTUKH (UTMHA CBS3HM, TMOJSPHOCTH, TMOJSIPU3YEMOCTh, KPAaTHOCTH CBs3HM). MonHas
cBsI3b. MeTamnueckast CBs3b.
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Cmpoenue meepovix men. Kpucramnmueckue wu  amopduble Tena. Tumsl
KPUCTAIDTMYECKUX  PELIETOK METa/lIOB M  HMOHHBIX COEAMHEHHH. MeXMOoNeKyIspHbIe
B3auMoJieicTBUsl. BogopoaHas cBs3b.

Hemoncrpaumu. 1. Kpucraumueckue pemerku. 2. Moiean MOJIeKyI.

Tema 6. TeopeTnueckoe onucaHue XUuMU4ecKux peakuuii (20 u.)

Tennosoit s3¢hghexm xumuuecxoii peaxkyuu. DHAOTEPMUUYECKHE W HIK30TCPMUUYECKHE
peakiuu. 3akoH ['ecca. Temmora oOpa3oBaHus BemiecTBa. OJHeprusi cBs3u. llonstue 00
sHTanenuu. l[lonarune o0 sHTponuu. BTopoil 3akoH TepmMoauHamuiku. DHeprus [ubOca u
KPUTEPUN CaMOIIPOU3BOJILHOCTH XUMHUECKON pPEaKIIUU.

Ckopocmb  xumuueckol peakyuu U €€ 3aBUCUMOCTb OT TMPUPOJBl PEarupyroInX
BEUIECTB, KOHLEHTPALIUM PEAreHTOB, TEMIEPATypbl, HaJIM4YMs KaTaau3aropa, IUIOIIAgu
MOBEPXHOCTH PEarnpyromux BemiecTB. 3aKoH AeucTByrommx macc. [IpaBwio Bant -T'odda.
[Tonstue 00 SHEPrHUM aKTHBAMU U 00 SHEPreTHUecKoM mnpoduie peaknuu. ['OMOreHHBIN U
reTeporeHHblii Katanui. IlpuMepbl KaTalIUTUYECKUX INPOILECCOB B TEXHUKE W B IKHUBBIX
opranusmax. @epMeHThI Kak OMOJIOrMYECKHE KaTalu3aTOPhl.

Obpamumsie xumuyeckue peaxyuu. Xumudeckoe paBHosecue. [Ipunmun Jle Ilarense.
Koncranra paBHOBecus. PaBHoBecue B pactBopax. Koncrantel guccommanuu. Pacuer pH
pPacTBOPOB CUJIBHBIX KUCIOT U LIeN0o4eil. [Ipoussedenue pacmeopumocmiu.

Pao axmusnocmu memannos. [lonsiTuE 0 CTaHAAPTHOM 3JIEKTPOJHOM IOTEHLMAIE U
ANEKTPOABIKYILIECH cuiie peakiuu. XUMHUEeCKUe UCTOYHUKHM TOKA: TaJbBaHUYECKHE DIIEMEHTHI,
AKKyMYJIATOpPbl U TOIUIMBHBIE D3JIEMEHTBI. OJIEKTPOJIM3 pACIIaBOB W BOJHBIX pacTBOPOB
3JIEKTPOJIUTOB. 3AKOHbL 2EeKMPONU3.

JdemMoHcTpanuu.

l. DK30TEepMUYECKUE u SHIAOTEPMUYECKUE XUMHUYECKHE peaxiuu.
2. TemnunoBble SBJIEHMS MpPU PACTBOPEHUM CEPHOM KHUCIOTBI W aMMHAYHOM CEJIUTPBHI.
3. 3aBUCHUMOCTb CKOPOCTH pE€aKLMH OT MPUPOJbl BEIIECTB HA MPUMEpPE B3aUMOJECHCTBUS
pacTBOpPOB pa3jIMYHBIX KHUCIOT OJUHAKOBOM KOHIEHTPAllUM C OJMHAKOBBIMM KYCOUKAMH
(rpaHynaMM) LMHKA M OJUHAKOBBIX KYCOUYKOB Pa3HbIX METaUIOB (MarHus, LMHKA, JKeies3a) C

pacTBOpOM COJISTHOM KHUCJIOTBL.
4. BzaumoielicTBHE PaCTBOPOB CEPHOM KHUCIOTHI C paCTBOPAaMU THOCYJIb(aTa HaTPHsl pa3IuIHON
KOHIIEHTpalUu 54 TEMIIEPATYPHI.

5. Pa3znoxxeHue mnepokcuga BOJOpOJa € IOMOIIBIO HEOPraHMYECKHX KaTalu3aTopoB U
IPUPOJIHBIX 00BEKTOB, COACPKAIIUX KaTasazy.

JlabopaTopHbie onbIThl. PakTOpHl, BIUAOIINE HA B3aUMOJECHCTBUE MeTajla C
pacTBopamMu KuCIOT. CMellleHue XMMHUYECKOrO0 PAaBHOBECHS NPHU YBEJIWYEHUH KOHLEHTPALUU
peareHToB U NpoAyKTOB.26. KaTanuruueckoe pa3ioKeHUe NEPOKCUAA BOAOPOa

IIpakTnueckas padora Nel2. CkopocTb XUMHUYECKON PEAKITHH.

IIpakTnyeckas padora Nel3. Xumudeckoe paBHOBECHE.

KonTtpoabHnas padora Ne3. TeopeTrueckre OCHOBBI XUMUHU.

Tema 7. Xumnueckasi TexHosaorus (8 4.)

OcHogubie npuHyunel xumuyeckon mexuono2uu. IIpou3BOACTBO CEPHOM KHUCIOTHI
KOHTAaKTHBIM criocoboMm. XuMusM rmpouecca. Chblppe A HTPOM3BOJCTBA CEPHOM KHUCIIOTHI.
TexHonornueckas cxema Ipolecca, rnpoueccel 1 anmapatsl. [IponsBojacTBo ammuaka. XUMH3M
npouecca. OnpeneneHre ONTUMAIBHBIX YCIOBUM NMpoBeneHus peakiuuu. [IpuHumn nupkynsnun
U €ro peanu3alys B TEXHOJIOTUYECKOU CXeMe.

Memannypeua. Yepnas weramnyprus. JlomMeHHbIM mnpouecc (cblpbe, YCTpOICTBO
JIOMEHHOHN medH, XUMHU3M mpouecca). [Ipon3BoAcTBO CTaii B KUCIOPOJHOM KOHBEPTEpPE U B
IIEKTpoOIeUax.

Opeanuueckuit cunme3. CHHTE3bI HA OCHOBE CUHTE3-Ta3a. [[pon3BoACTBO MeTaHOA.

DKosorus U npobiieMa oXpaHbl OKpyXkaroleil cpesibl. 3eJeHas XUMUS.

JdemoncTpanuu. 1. Cpipbe Uil IPOU3BOJICTBA CEPHOM KUCIIOTBHI.

2. Monenb KUIsuero cios.
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3.Kene3nas pyaa.

4. O0pas31ipl CIIJIaBOB KeJe3a.

Tema 8. Xumus B coBpeMeHHOi1 HayKke (4 4.)

OcoOeHHOCTH COBpEMEHHOW Hayku. METOAONOrusl HAaydyHOTO HCCIIEeOBaHUS.
[Tpodeccust xumuka. MaTtemaTraeckass XUMHUSL.

[Touck xumuyeckoit nundopmanuu. Pabora c 6a3amMu JaHHBIX.

JdemMoHcTpanuu.

1. ITumeBbie KpacuTemu.

2. Kpamienue TKaHei.

3. OrGenuBaHue TKaHEH.

4. Kepamuueckue MaTepuasbl.

5. lIBeTHEBIC CTEKIIA.

6. Konnekuust «TomimBo u ero BUIb».

JlabGopaTopHble ONBITHI.

27. 3HAaKOMCTBO C MOIOIUMHU CpPEICTBAMH. 3HAKOMCTBO C OTOCIHBAIOIIMMHU
CpeICTBaMHU.

28. Kneu. 29. 3HakOMCTBO C MUHEPaAJIbHBIMH YA0OPEHUSAMHU U U3YUYEHUE UX CBOMCTB.

Kontpoabnas pa6ora Ne 5. itoroast KoHTpoJibHasi padora.

TemaTuuyeckoe MJIAHUPOBAHUE

10 xaxacc
Kon-Bo
HazBanue paznena
4acoB
/1
1 Teopernueckre OCHOBBI XUMHUH 25
2 OCHOBHBbIE MOHATUSL OPTraHUYECKON XUMUU 16
3 YrieBoaopoibl 34
4 Kucnopoacoaepxkaiiyue opraHndecKre BemecTBa 24
5 A30T- U cepocoaepKalue OpraHu4ecKue COeTMHEHUS 11
6 buonornyecky akTUBHBIE BENIECTBA 16
CHHTETHYECKHE U BEICOKOMOJIEKYIISIPHBIE COSIMHEHUS 10
Bceero B ron 136
11 kaacc
Kon-Bo
Ne /i Hazpanwue pa3nena
4acoB
1 HemeTaiuiel 45
2 Meraminl 45
3 CrtpoeHue BemecTBa 14
4 TeopeTnueckoe onmrMcaHnue XUMUYECKUX PeaKIuit 20
5 XuMuyeckast TEXHOJIOTHS 12
Bceero 3aron; 136
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Ipunoxenune
YuebHo-MeToANYECKOE 00ecIedeHue:

1. Pabouast mporpaMma opueHTHpPOBaHA Ha UCHob30BaHue yueOHuka: 1. Epémun B.B., [Ipo3nos
A.A., Ky3pmenko H.E., Jlyaun B.B. Xumus (npodunsHbiii ypoBens) 10 k. — M.: «/Ipoday,
2010r.

2. Ky3nenora H.E., JIékun A.H. 3agaunuk no xumuu (mpoduiabHbIi ypoBeHb) 10 kitacc — M.:
Wznatenbckuii neHTp «Benrtana - ['pad», 2008r. u nanee.
JlonoIHUTeIbHAS JTUTepaTypa:

1. EI'D M., «IIpocseuienue» 2002r.

2. EI'D (TemaTnyeckue TpeHupoBouHbIe 3ananus1) M., «[Ipocemenue» « IKCMO» 2002

3. EropoB A.C. «Kak cnate EI'9» PoctoB-Ha-/lony «®enukc» 2003

4. EI'D Xumus. BapranTsl KOHTPOJIBHBIX U3MEPUTENBHBIX MaTEPHAIOB. MUHUCTEPCTBO
obpazoBanus PD.-- M.: Llentp tectupoBanus Mun odpazoBanus PD, 2002

Ofecneyenne yyammxcs:

1. B.B.Epemun, H.E Ky3bpmenko,B.U.Tepenne, A.A.Jlpo3noB, B.B.Jlynun Xumwus:
yrayOneHHbId ypoBeHb: 11 kimace/mis o0meodpa3zoBaTeNbHBIX yapexaeHuii -M.; JIpoda,
2019.

2. B.B.Epemun, H.E.Ky3pmenko,B.W.Tepeane, A.A.Jlpo3noB, B.B.Jlyuun Xumwus:
yrayOneHHbiil ypoBeHb: 10 kimace ans o61eodpazoBaTenbHbIX yupexaenuii -M.; Ipoda,
2020.

3. bubnuoteka Hay4HO- MOMYASPHBIX U3AAHUN JUIS MTOJYYEHUS JOTIOJIHUTEIHHON
UHOPMALIKK TI0 TIpeIMETY (B KaOMHETe U B IIKOJILHOW OHOIHOTEKE).

MartepuajbHO- TEXHHYECKOE:

1. Harnsgasie mocoOusi: cepuu TaOIMIl 10  XUMHHU, KOJJIEKIUH, MOJEINA MOJIEKYJI, HAaOOPbI
MOJIEJIEN aTOMOB ISl COCTaBJICHUS MOJIETIEH MOJIEKYJI KOMIUIEKT KPUCTAUIMYECKUX
PEIIETOK.

2. TIpubopsl, HAOOPHI MOCYIbI, TAOOPATOPHBIX MPUHAICKHOCTEH JISI XUMHUYECKOTO
JKCIEpUMEHTa, Ha0OpHb! peakTuBOB. Hannune taboparopHoro 000py0BaHUs M pEAKTHBOB
03BOJISIET (POPMUPOBATH KYJIbTYPY O€30IMaCHOTO OOpAIEHHS C BEIIECTBAMH, BBIIIOJIHATh
9KCIIEPUMEHT I10 PAaCIO3HABAHHUIO BAXXHEUIINX OPraHUYECKUX BELIECTB, IPOBOJAUTH
SKCIIEPUMEHTAJIbHBIE Pa0OTHI UCCIIEA0BATEILCKOTO XapaKTepa.

3. Hammume kommbroTepa B Kjlacce, I0CTyna B KaOnHeTe HHpOpMaTHKH K pecypcam MHTepHeT,
HaJIMuue KOMIUIEKTa KOMIIAKT-AUCKOB 10 MPEIMETY IO3BOJISET CO3/1aBaTh
MYJIBTUMEANIHOE CONTPOBOXKIECHNUE YPOKOB XUMUH, IPOBOJUTH YHaIIUMUCS
CaMOCTOSITENIbHBIM MOUCK XMMUYECKON MH(POPMAaIINH, CII0JIb30BaTh KOMIIBIOTEPHbBIE
TEXHOJIOTUH JUIsl 00pabOTKH U Mepeiaul XMMUYecKoi HH(popMarum, e€ npeicTaBleHus B
pa3auyuHbIX (hopmMax.

HNHuTepHeT- pecypcsl

- http://www.edu.ru - ®enepanbublii nopran Poccuiickoe oOpazoBanue

- http://www.school.edu. — Poccuiickuii 0011e00pa3oBaTebHbIi MOPTAT

- http://window.edu.ru — undopmanmonnas cucrema «EnuHoe OKHO 10CTyTIa K
00pa3oBaTeLHBIM pecypcam»»

- http://school-collection.edu.ru — exunas kosuteknus UGPOBBIX 00PA30BATEIBLHBIX
pecypcoB

- http://fcior.edu.ru - dexepanbHbIA IEHTP HHOOPMALIMOHHO-00PA30BATENBHBIX PECYPCOB

- http://www.fipi..ru - ®enepanbHblii HHCTUTYT MEAATOTUYCCKUX U3MEPECHUI

- http://gotourl.ru/4303 - caiiT comepKHUT dIEKTPOHHBIE YueOHbIe 1 HHPOPMAIIMOHHBIE
MaTepUalIbl JJIsl IIKOJIBHUKOB U YUUTEIeH
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http://gotourl.ru/4304 - caliT 0 XMMHUU: KJIIACCHYUECKUE YICOHUKH, CIIPABOYHUKH,
SHIMKJIONEIUH, TIOMCK OPraHMYECKUX U HEOPTaHMUYESCKUX PEaKIINil, COCTaBICHHE
YPaBHEHUU peakLun

http://gotourl.ru/4305 — HaydHO- MOMYJISPHBINA IPOEKT «IIEMEHTHI OOJIBIION HAYKH.
HoBocTu Hayku, KHUTH, HAy4HO- MTOMYJISIPHBIE CTATHH, JICKIMH, SHIIUKIIOE UM
http://gotourl.ru/4307 — caiiT Hay4HO- MOMYJISIPHOTO XKypHaIa « XUMHUS U KU3HbY.
http://gotourl.ru/4313 - manéxHas cripaBovHast UHPOPMAIKS O XMMUYECKHX JIEMEHTaX U
UX CBOMCTBax

http://gotourl.ru/4792 — pycckosi3bIuHBINA CAUT O CBOWCTBAX XMMUYECKHUX 3JICMECHTOB
http://gotourl.ru/4314 — pyccKOsS3bIYHBINA CAUT O CBOWCTBAX IMPOCTHIX BEILECTB
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