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Pabouas mporpamma cpeaHero o0mero o0pa3oBaHus M0 XUMUU COCTaBIIeHa HA OCHOBE DeiepaibHOTO roCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHapTa 001Iero 0opa3oBaHus. B Hell Takke yUUTHIBAIOTCS OCHOBHBIE HJICH U TIOJI0KEHUs [IporpaMMer pa3BuTHS 1
(hopMHUPOBaHHS YHUBEPCATHHBIX YI€OHBIX JCHCTBHMA TSI CPEHETO (MTOJIHOTO) 00IIero 00pa3oBaHMsL.

B paGoueii mporpamme mpeagycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BUJIOB JICATEIBHOCTH 00yYaeMBbIX, IPEJICTABICHHBIX B TPOTPaMMax
JUIS Ha4aJIbHOT'O OOIIero U OCHOBHOTO 00111ero oopazoBanus. Cojiep:kaHue HacTosiIIe pabouei mporpaMMbl UMEET OCOOEHHOCTH,
00yCIIOBIICHHBIE, BO-TIEPBHIX, IPEAMETHBIM COJCPIKaHUEM U, BO-BTOPBIX, ICHXOJOTHYECKUMH BO3PACTHBIMU OCOOCHHOCTSIMUA 00yJYaeMBbIX.
JlaHHas porpaMMa KOHKPETH3HPYET COAEpKaHue CTaHIapTa, 1aT pacrpeesieHne YaeOHbIX 9acoB 0 pa3JiesiaM Kypca, OCIIe0 BaTeIbHOCTh
M3YUYEHHS TEM M Pa3esioB ¢ YIETOM MEXKIIPEIMETHBIX M BHYTPHIIPEAMETHBIX CBS3EH, JIOTUKHA Y4eOHOTO MPOoIiecca, BO3PACTHRIX 0COOSHHOCTEN
yuamuxcs. B mporpamme onpenienéH nepedeHs 1eMOHCTPAIii, 1a00paTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATUN M PACYETHBIX 3a/1a4.

Ha TeopeTrnueckuii MaTepuan oTBoauTcs 68 yacoB (2 yaca B HEZIENIO), Ha MPaKTUYECKHe paboThl — 2 yaca , Ha KOHTPOJIbHbIE pabOThI — 4
9acoB.

[Tpu n3yyeHnn XUMUHU BEAYIYIO POJIh HTPAET MO3HABATEIbHAS eI TeIHbHOCTh. OCHOBHBIC BU/IBI YUEOHOH NIEATETHHOCTH 00yJaIOIIHXCS
Ha YpOBHE YYEOHBIX JCUCTBUI BKIIOUAIOT YMEHUE XapaKTepPH30BaTh, 00OBICHATH, KIACCU(UITUPOBATh, BIAIETh METOJAMH HAYIHOTO IMO3HAHHMS,
MIOJTHO ¥ TOYHO BBIP@XATh CBOW MBICIIH, ApTYMEHTHPOBATh CBOIO TOUKY 3pEHUSs, paboTaTh B TPYIINe, MPEACTABIATh U COOOIIATh XUMHUECKYIO
nH(pOpPMALIKIO B YCTHON U MHUCbMEHHOM opMmax u Jip.

OpnHa u3 33134 00y4eHMsI B CpeIHEH 1IKO0JIe — MOArOTOBKAa 00YUYarOIIMXCsl K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U
npogeccuoHanbHOro myTH. O0ydaromuecs A0JKHbI HAyYUThCSl CAMOCTOSITENIbHO CTABUTD LIEIU U ONIPEJENATh IIYTH UX JOCTH)KEHUS,
UCIOJb30BaTh NPUOOPETEHHBIH B IIKOJIE ONBIT JEATEILHOCTH B PEAIbHOM JKU3HU, 32 paMKaMM y4eOHOTo Iporiecca.

Henu cpeonezo oougezo oopazosanus COCTosT B:

1) dopMUpOBaHUH LEITOCTHOTO MPEACTABICHHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETCHHBIX 3HAHKSIX, YMEHHUSAX U CIIOCO0AX JEATEIbHOCTH;

2) TpUOOPETEHHH OIbITA PA3HOOOPA3HOM IESITEIBHOCTH, OIBITA TO3HAHKS U CAMOIIO3HAHHS;

3) MOAroTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpA MHANBUIYAIbHONW 00pa30BaTe/IbHON MK PO(ECCHOHATBHOM TPACKTOPHH.
Bonbiioit BkIaa B JOCTHKEHHUE ITUX LeJIel cpelHero o01iero o0pa3oBaHusi BHOCUT U3yueHue XuMuu, KOTOpoe PU3BaHO obecneuums:

1) dopmupoBaHHE CHCTEMbI XHMHUYCCKUAX 3HAHUN KaK KOMIIOHCHTAa €CTECTBEHHO-HAYYHOW KApTHHBI MUPA,

2) pa3BUTHE JUYHOCTH OOYUAFONIHXCS, UX HHTCIUIEKTYaIbHOE M HPaBCTBEHHOE COBEPIIICHCTBOBAHUE, (POPMUPOBAHUE Y HUX IKOJIO THUCCKH
1erecoo0pa3zHoro MoBeAeHUs B ObITY U TPYJIOBOM AEITEILHOCTH;

3) BBIPAOOTKY y OOYJAIOIIUXCS TTOHUMAHUS OOIIECTBEHHOMN MOTPEOHOCTH B Pa3BUTHH XUMHUH, a TAaK)Ke (OPMUPOBAHUE Y HUX OTHOIICHHS K
XMMHH KaK K BOBMOYKHOUM 00nacTu Oyaylel MpakTUIeCKOi NesTeIbHOCTH,

4) (dopmupoBaHKE YMEHHUS 0€30TaCHOTO 0OPAIIIEHHUS C BEIIECCTBAMMU, HCIIOIb3YEMbIMU B MIOBCEAHEBHOM KU3HH.



HopMaTuBHBIE JOKYMEHTBI, 00eclieYuBaIOIIUe PeaJu3aluIo IPOrpaMMbl

1.denepanbhbii 3akoH «O0 00pazoBanuu B Poccuiickoit @enepanmm» Ne 273-03 ot 29.12.2012r.
2. Ilpuka3 MunuctepcrBa obpazoBanus v Hayku PO Ne 413 ot 17.05.2012 r. «O06 yrBepx)acaun (heaeparbHOro rocyaapcTBEHHOTO
00pa30BaTEIILHOTO CTAHAPTA CPETHETO (ITOJTHOTO) 00IIero 00pa3oBaHU
3 IIporpammel obmieoOpazoBareabHbIX yapexkaeHuid. Xumus 10-11 kmaccer. ['abpuensH, O. C. U. I'. Octpoymos, C.A. CiagkoB Xumusi.
4. ObpasoBatenbHas mporpamMma cpeaHero oomero oopazoBanus MKOVY «Paccetosckas COILLD
5. IIporpamma Bocniutanusg MKOYVY «PacceeroBckast COLL»
esan kypca:
v

v

OCBOEHHE 3HAHMII O XUMUYECKOW COCTABIISAIONICH €CTECTBEHHOHAYYHO! KapTUHBI MHUPA, BAKHEUITUX XUMHUECKUX IMOHATHSAX, 3aKOHAX
U TEOPUSIX;

OBJIaJIeHHe YMEHUSIMU TTPUMCHSTD MTOJTydeHHBIC 3HAHUS JUTSI OOBSICHEHUST Pa3HOOOPA3HBIX XUMHUYCSCKUX SIBJICHHI U CBOWCTB BEIECTB,
OIICHKH POJIM XHUMHUH B PA3BUTUU COBPEMEHHBIX TEXHOJIOTHI H TIOJyYCHHUH HOBBIX MaTEPHAJIOB;

Pa3BUTHE ITO3HABATEIHHBIX HHTEPECOB H UHTEIJICKTYAIbHBIX CIIOCOOHOCTEH B IIPOIECCE CAMOCTOSTEIBHOTO MPUOOpETEHUS
XUMHYECKUX 3HAHUH C UCITOJIb30BAHUEM PA3IMYHBIX HCTOYHHKOB HH()OPMAIIHH, B TOM YHCIIE KOMITBIOTEPHBIX;

BOCIHUTAHUE YOSIKICHHOCTH B MMO3UTUBHOM POJIM XUMUU B )KH3HU COBPEMEHHOTO OOIIECTBA, HEOOXOIUMOCTH XHMHYECKHA I'PAMOTHOTO
OTHOIIIEHUSI K CBOEMY 3/I0POBbIO U OKPY)KAIOILIEH cpelie;

NpUMeHeHHe MOJIy4YeHHbIX 3HAHUI ¥ YMeHUIi 1711 6€301acHOro UCTOIb30BaHUsI BEIIECTB M MaTEPHAIOB B OBITY, CETLCKOM XO3SICTBE
Y Ha MPOU3BOJACTBE, PELUICHUS MPAKTUYECKUX 3a/1a4 B IOBCETHEBHOM KU3HU, IPEIYIPEKICHUS SIBICHUN, HAHOCAIINX BPE 310POBbIO
YeJl0BeKa U OKpYXKarollel cpefe.

Conep:xanne kypca. 11 kinacc. ba3oBblii ypoBeHb

OBIIAA U HEOPTAHUYECKAS XUMUAA

Teopeaneche OCHOBbI XMMHH
XUMHAYECKUH 3JIEMEHT. ATOM. H,I[pO aToMa, H30TOIIBI. 9J'I€KTpOHHaH 000JI04Ka. BHGPFGTI/I‘IGCKI/IG YPOBHHU, TIOAYPOBHH. ATOMHEIE

Op6I/ITaJ'II/I, S-, pP-, d- snemenTel. OcobeHHOCTH pacipeacjacHusA 3JICKTPOHOB 10 Op6I/ITaJ'I$IM B aTOMax 3JIEMCHTOB IICPBBIX ‘IeTBIpéX Mepruoa0B.
9J'IeKTpOHHa$I KOH(bHpraLII/ISI aTOMOB.

HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMAa XHUMHYCCKHUX JJICMCHTOB I[ H. Mengaeneena. CBs3b NEpUOANYCCKOro 3aKOHa U

HepHOﬂquCKOﬁ CUCTEMBI XHUMHUYCCKUX JJICMCHTOB I[ . MengeneeBa ¢ COBpeMeHHOI\/’I Teopneﬁ CTPOCHUA QaTOMOB. 3aKOHOMepHOCTI/I



U3MEHEHUSI CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX HMMHU IPOCTBIX M CIIOKHBIX BELIECTB IO TpynnaM U IepuojaM. 3HaueHHe
[IEPUOANYECKOTO 3aKOHA B PA3BUTUH HAYKH.

CrpoeHnue BelecTBa. XUMHUYECKasi CBsI3b. BUIbI XUMUUYECKOH CBs3M (KOBAJICHTHAsI HETOJIIPHAS M MOJISIPHAS, HOHHAS, METAIUTMYCCKas ).
MexaHn3mbl 00pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOW CBs3U (OOMEHHBIM M JOHOPHO-aKLENTOpHBIN). BonoponHas cBs3b. BaneHTHOCTB.
DneKTpoOoTpULATENbHOCTh. CTeneHb OKUCIEeHUs. VIOHBI: KATUOHBI ¥ @HUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKUX PELIETOK.
3aBUCUMOCTb CBOICTBA BELIECTB OT THIA KPUCTAIIINYECKON PEILIETKH.

[TonsATHE O AUCTIEPCHBIX cucTeMax. ICTUHHBIE M KOJTIOMIHBIE PACTBOPBL. MaccoBast 1011 BELIECTBA B PACTBOPE.

Knaccugukanus Heopranuueckux coeauHeHuid. HoMeHkaTypa HeopraHMYecKHMX BelIeCTB. ['eHeTHueckas CBsI3b HEOPraHWYECKUX
BEILIECTB, PUHAUICKAINX K PA3TUYHBIM KJIACCAM.

Xumunyeckas peakius. Knaccudukanuss XuMU4YecKuX peakiuil B HEOPraHUYECKOW U OpraHM4ecKod XMMHH. 3aKOH COXPaHEHHUS MaccChl
BEILIECTB, 3aKOH COXPaHEHUs U NIPEBPAILCHUS SHEPIUU IPU XUMHUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3indHbIX (pakTopoB. OOpaTuMbIie peaknnu. XUMHYECKOe paBHOBecHe. DaKTOPHI, BIUSIOIIHNE
Ha cocTosiHME Xumudeckoro paBHoBecus. [Ipunmun Jle [larenbe.

OnexrpoauTtnueckas aucconuanus. CuibHble U ciadble a1ekTpoiuThl. Cpena BOAHBIX PacTBOPOB BELIECTB: KHcCIas, HEUTpalbHasd,
LICJIOYHAS.

OKHCANTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCIEepUMEHTAIIbHBIE METO/Ibl N3YUEHMsI BEIECTB U MX IpEBpallleHui: qeMoHcTpanus tadmaun «[lepuoauueckas cucteMa XMMUYECKUX
aemeHtoB JI. WM. MenneneeBa», n3ydeHHe Mojened KPUCTALIMUECKUX PpEIIETOK, HAOIIOAECHHWE M OINUCaHME JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joXkKeHHEe IMEepPOKCHAa BOJOPOAAa B IMPHUCYTCTBUU KaTalu3aTropa, ONpPENesIEHUE CPelbl pacTBOPOB BEILIECTB C
MIOMOIIIBIO YHUBEPCAIBHOIO HHAUKATOPA, PEaKI[MK HOHHOIO 0OMEeHa), IPOBeIeHUE NPaKTHUECKOW paboThl «BiusHue pa3indHbIX (akTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKLIUN.

Pacuérnble 3agaun.

Pacy€rbl Mo ypaBHEHMSAM XUMHUYECKUX PEAKLUH, B TOM YHCJIE TEPMOXMMMUYECKUE PACYETHI, PaCUYETbl C HCIOJIB30BAHUEM IOHSTHS
«MaccoBas J0JIs BEIIECTBAY.

Heopranuuyeckasi xumms

Hewmeramnel. [lonoxenue nemeramios B Ilepuoauueckoii cucreMe xumudeckux aemeHToB JI. M. MenneneeBa 1 0COOEHHOCTU CTPOECHHUS
aroMoB. Pu3MUYECKUE CBOICTBA HEMETAIIOB. AJUTIOTPOITHS HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yriaeposa).

XUMHUECKUE CBONCTBA BaKHEHIIMX HEMETAJIOB (TaJIOT€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa U KpeMHHsI) U UX COeTUHEHUN (OKCUIOB,
KHCJIOPOACOAEPIKAIINX KUCIOT, BOJOPOJAHBIX COEANHEHHIH).

IIpuMeHeHNe Ba)KHENIIUX HEMETAIOB U UX COCIUHEHUM.



Mertamnbl. [lonoxxenne meramioB B [lepuommdeckoil cucreme xumuueckux 3iemeHToB J[. M. MenneneeBa. OCOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YeK aroMoB MeramuioB. OOmue ¢usnyueckue colicTBa MeTaioB. CIUTaBel METAUIOB. DJIEKTPOXUMHUYECKUN PsiJ
HaIlpsHKEHUHA METaJUIOB.

XUMHYECKHE CBOMCTBA BAKHEUIMX METAIJIOB (HATPHM, KA, KaJbI[Mi, MarHuid, aJlOMHHHUM, IIUHK, XpPOM, XeJe30, MeAb) U HUX
COC/IMHCHUH.

OOm1re cnocoObl morydeHnst MeTauioB. [IprMeHeHre MeTauioB B OBITY U TEXHHKE.

DKCHEpUMEHTAIBHBIE METOJbl M3y4YEHUs BEIIECTB M WX IMPEBpAIICHUN: W3Y4YeHHE KOJUICKIMU «MeTauibl W CIUIaBbl», 00pasloB
HEMETAJIJIOB, PEIIEHNE dKCTIEPUMEHTAIIBHBIX 3aj1a4, HAOI0IEHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX U JIJA0OPATOPHBIX OTIBITOB (B3aUMOJICHCTBIE
TUAPOKCH/IA aTIOMHUHHUS C paCTBOPaMU KUCIIOT M IIEJI04Yel, KaueCTBEHHbBIEC PEaKIIMU Ha KATHOHBI METAIIJIOB).

Pacuérnsie 3agaum.

Pacuéter Macchl BemecTBa WM 00bEMaA ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM 00BEMY OJHOTO M3 yYaCTBYIOIIUX B
peaKIiy BEIIECTB, pacuéThl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) TIPOYKTOB PEAKIIUH, €CIIM OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHA U KN3HDb

Ponp xumum B o0ecniedeHNU SKOJOTUUECKON, SHEPTreTUYECKON U MUIIEBON O€30MaCHOCTH, Pa3BUTHU MeIUIHMHBL [loHATHE O HaydHBIX
METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnenust 06 0OMMX HAYYHBIX MPUHIIAIIAX TPOMBIIIIIICHHOTO MMOJTYYCHHUS! BAXKHEHUIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB M MAaTEPUAIOB: BAXKHEWILHNE CTPOUTEIbHBIE MaTepHaibl, KOHCTPYKIIMOHHBIE MaTepHaIbl, KPacKH, CTEKIIO,
KepaMHKa, MaTEePHAJIBI JJIs SJICKTPOHUKH, HAaHOMAaTepUaJibl, OPraHMUECKHEe ¥ MUHEPATbHBIE YI00pEHUSI.

XUMHS ¥ 3I0POBhE UETIOBEKA: MPaBHJIa UCIIOIL30BAHUS JICKAPCTBEHHBIX MpEINapaToB, MpaBmiia 0€30MacHOTO UCIIOIH30BaHUS MPETIapaToB
OBITOBOM XMMHUH B MIOBCEIHEBHOM JKH3HH.

MexnpeaMeTHbIE CBSI3HU.

Peanmuzarust MeXnpeaMETHBIX CBSI3€M MPU W3YYCHHHM OOINEH W HEeopraHuyeckod XuMuH B 11 Kjacce OCYIIECTBISIETCS depes
WCIIOJIb30BAHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHH, SBJISIONIUXCS CUCTEMHBIMH JUIS OTICIBHBIX IPEIMETOB
€CTECTBEHHO-HAyYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAy4YHbIC MOHSATHUS: HAYYHBINM (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3, KiacCU(pUKaIUs, TEPUOIUIHOCTD,
HaOIIOCHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE, U3MEPEHHUE, SBIICHHC.

®du3nka: Marepus, SHEprusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUI
YpPOBEHB, BEIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHHE BEIIECTBA, PU3NUECKHIE BETUUNHBI H €IUHHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.



TexHomorus: XuMHUUYECKas MNPOMBINUJICHHOCTb, MCTAJLIYpTrUusa, IIPOU3BOACTBO CTPOHUTCIBHBIX MATCPUAIIOB, CEIILCKOXO03SMCTBECHHOE

IMPOU3BOACTBO, IMHUIICBAd MNPOMBINIJICHHOCTD, q)apMaLIeBTI/I‘-IeCKaSI MNPOMBIIIJIICHHOCTb, HNPOU3BOJACTBO KOCMCTHUYCCKUX IIPCIapaTrosB,

IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTCPHUAJIOB, DJICKTPOHHAA ITPOMBIIIJIICHHOCTD, HAHOTCXHOJIOT'UH.

Ilnanupyembie pe3y/ibTaThbl H3Yy4YeHHs Y4eOHOI 0 mpeaMeTa

JInuyHOCTHBIE:

— TOTOBHOCTb U CHOCOOHOCTH OOYy4aroUMXcs K CaMOpPa3BUTHIO U CaMOBOCIUTAHUIO B COOTBETCTBUU C OOLIEYETOBEUECKUMU
[IEHHOCTSIMH U UJIeJIaMH TPAKTAHCKOTO OOIIECTBa;

— MPUHATHE WM peanu3alus IEHHOCTeH 3740poBOoro M Oe3omacHOro olpas3a JKU3HM, OEpeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (PM3UYECKOMY M TICUXOJIOTHUYECKOMY 37I0POBBIO;

— HEMpUATHE BPEIHBIX IPUBBIYEK: KypeHHs], YIOTPEOIEHUS alIKOT0JIs, HAPKOTUKOB.

— YB@XKEHHE K CBOEMY HApOJy, YYBCTBO OTBETCTBEHHOCTH Tiepen PomwHON, ropaocTtu 3a cBOW Kpail, cBowo PomuHy, mpommioe u
HacTosI[ee MHOTOHALMOHAIbHOTO Hapoa Poccuu;

— MPUHATAE TYMAHUCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U JTIOOPOKEIATeIbHOE OTHOIIEHHUE K IPYTOMY YeJIOBEKY, €Tr0
MHEHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTh K COMEPEXUBAHUIO U (GOPMUPOBAHUE TMO3UTUBHOTO OTHOUICHMS K JIIOJISM, B TOM YHMCIIE K JIMLAM C OFPaHUYCHHBIMU
BO3MOXHOCTSIMU 37I0POBbSl U HMHBaNMJIaM; OepekHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIeHHE K (U3UYECKOMY H
MICUXOJIOTHYECKOMY 3/I0POBBIO IPYTHX JIIOJIEH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;

— pa3BUTHE KOMIIETEHUUH COTPYIHUYECTBA CO CBEPCTHHUKAMH, JETbMHU MIIAJIIEr0 BO3pPacTa, B3POCIBIMH B 00pa30BaTeIbHOMH,
0OLIECTBEHHO MOJIE3HO, y4eOHO-HUCCIIeI0BATEIbCKON, MPOSKTHOM U APYTUX BUJAX JNESTEIbHOCTH.

— MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKd, 3HAYMMOCTHM HAyKH, TOTOBHOCTh K Hay4HO-
TEXHUYECKOMY TBOPYECTBY, BIaJCHHUE JOCTOBEpHOW wHHMOpManueld o TMepeloBbIX MAOCTIXKEHUAX M OTKPBITUSAX MHUPOBOH U
OTEUECTBEHHON HAYKH, 3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA TMPOTSHKEHUH BCEHM KU3HU; CO3HATEIbHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEIIHOM MpodeCcCHOHATbHON U 00IIECTBEHHOM JesITeNbHOCTY;

— DKOJIOTMYECKasi KylbTypa, Oepe’kHOe OTHOIICHUSI K POJAHOM 3eMJjie, MPUPOJHbIM OoraTtcTBam Poccuu M Mupa; MOHMMaHUE BIUSHUS
COILIMANIFHO-9KOHOMHMYECKUX MPOIIECCOB Ha COCTOSHUE MPHUPOJIHON U COIMAILHOM Cpelibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOIHBIX
pPECYpPCOB; YMEHUSI M HABBIKU Pa3yMHOIO MPUPOJOINOIb30BaHMS, HETEPIUMOE OTHOIICHHUE K JEHCTBUSAM, IPUHOCSILINUM BpE SKOJIOTUH;
MPHOOpPETEHUE OTBITAa SKOJIOT0-HANIPABIEHHOM JesITENFHOCTH;

— OCO3HaHHBIN BBIOOD Oyaymieil mpodeccuu Kak MyTh U CIOCO0 peann3anui COOCTBEHHBIX )KU3HEHHBIX TJIAHOB;

— MOTPeOHOCTh TPYIUTHCS, YBOKEHHUE K TPYAy U IIOAIM TpyJda, TPYAOBBIM JIOCTHXKEHHSM, JOOPOCOBECTHOE, OTBETCTBEHHOE W
TBOPYECKOE OTHOUIEHUE K Pa3HBIM BUJIaM TPYAOBOM JEATEIbHOCTH.



MeTal’Ipe[[MeTHbIe:
PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS

— CaMOCTOSITEILHO ONPENEIATh UEIH, 3a1aBaTh MAPAMETPbl U KPUTEPHUH, IO KOTOPBHIM MOKHO ONPEAEIUTh, YTO LEIb JOCTUTHYTA;

— CTaBUTh U (POPMYJIUPOBATH COOCTBEHHEBIE 33/1a9M B 00Pa30BATEIBHON JEATCILHOCTH U )KHU3HECHHBIX CUTYaIIUSX;

— BBIOMpATh MyTh JOCTHIKEHUS IICNM, TUNIAHUPOBAThH PEIICHHUE IMOCTABJICHHBIX 3aja4, ONTUMHU3UPYSI MaTepUAIbHBIC M HEMaTEePHATLHBIC
3aTpaThl;

— OpPraHM30BBIBATH YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX JUISI TIOCTHKEHUS TIOCTABJICHHOH 11ETIH;

— COTIOCTABJISATH MOJYYEHHBIN PE3yabTaT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LENbIO.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelcTBUS

— MCKaTh U HAaXOJUTh 0000IIEHHbIE CIOCOOBI pElIeHUs 3a/1a4, B TOM YHCJIE, OCYIIECTBIIATh Pa3BEepHYThIH MH(OPMALMOHHBIN MOUCK U
CTaBUTh HAa €0 OCHOBE HOBbIE (YueOHbIE U NTO3HABATENIbHBIE) 33/1a4UH;

— KPUTHYECKU OIEHUBATh M HWHTEPIPETUPOBATH MHPOPMAIMIO C Pa3HbIX MO3UIIMHA, pacrno3HaBaTh U (UKCUPOBATh NMPOTUBOPEUHUS B
MH(OPMALMOHHBIX HCTOYHUKAX;

— HCIOJIb30BaTh Pa3jIMyHble MOJEIBbHO-CXEMAaTHUECKHUE CPEICTBA JUIsl TIPEICTABICHUS CYLIECTBEHHBIX CBS3€M M OTHOLIEHUI, a Takxke
MIPOTUBOPEUUH, BHISBIEHHBIX B HHPOPMAIIMOHHBIX UCTOYHUKAX;

— HaXOJUTh U MPUBOJUTH KPUTHUECKUE ApPIyMEHThI B OTHOLUIEHUN JEUCTBUH U CY)KIECHUN APYroro; CHOKOWHO U pa3yMHO OTHOCHUTBCA K
KPUTHYECKUM 3aMEYaHUSAM B OTHOIIEHUU COOCTBEHHOI'O CY)KJICHHs, PACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBICTpauBaTh HMHIMBUAYAIbHYIO OOpa30BaTENIbHYIO TPAEKTOPHUIO, YYMTHIBAs OrPAaHUUYEHMs] CO CTOPOHBI JPYrUX YYaCTHUKOB H
pecypCHBIE OTPAaHUYEHUS; MEHATh U yAEPKUBATh Pa3HbIe MO3UIUH B IO3HABATEIBHOM JEATEIbHOCTH.

KomMMyHMKaTUBHbIE YHHUBeEpPCaJIbHbIE y4eOHble e CTBUSA

— OCYLIECTBJISITh JICJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIbIMU (Kak BHYTPU 00pa30BaTeIbHON OpraHU3aluH,
Tak ¥ 3a ee IMpeAesaMu), NOIOMpaTh MAPTHEPOB JUISL JEJIOBOM KOMMYHUKALIMM HUCXOAS U3 COOOpa)XKeHHWHl pe3ylbTaTUBHOCTU
B3aUMO/ICHCTBUS, a HE JIMYHBIX CUMITaTUM;

— IPU OCYIIECTBICHUU IPYNIIOBOM pabOThl OBITHh KaK PYKOBOJUTENEM, TaK U YJICHOM

KOMaH/Ibl B Pa3HBIX POJIAX (F€HEpaTOp UAEH, KPUTHK, UCIIOTHUTENb, BRICTYNAIONINMI, SKCIIEPT U T.1.);

— pa3BepHYTO, JIOTUYHO U TOYHO M3JaraTth CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHMEM aJeKBATHBIX (YCTHBIX U MHCbMEHHBIX) S3BIKOBBIX
CpPEICTB;

IIpeamerHsbIe:

B pe3yabTaTe u3yueHusi yueOHOro npeamera «XuMus» Ha yPOBHe CpeHero 001ero
o0pa3oBaHus:

BrinyckHUK HA 0230BOM YPOBHE HAYYHUTCS:



— pacKkpbIBaTh HA MPUMEPAX POJIb XUMHUHU B (POPMUPOBAHUH COBPEMEHHON HAyYHOW KAPTHHBI MUPA U B MPAKTUYECKOH JEATEIHHOCTH
4eJI0BEKa;

— JIEMOHCTPUPOBATh Ha IIPUMEpaxX B3aUMOCBA3b MEXKYy XUMUEN U APYTUMHU €CTECTBEHHBIMU HAYKaMU;

— moHuMaTh ¢usndeckuii cmbica Ilepuommueckoro 3akona J[.M. MenzaeneeBa M Ha €ro OCHOBE OOBACHATH 3aBUCHUMOCTH CBOWCTB
XMUMHMUYECKUX 3JIEMEHTOB U 00pa30BaHHBIX UMU BELIECTB OT 3JIEKTPOHHOTO CTPOCHUSI AaTOMOB;

— 00BSACHATH MPHYUHBI MHOTOOOpAa3Hs BEIIECTB HA OCHOBE OOIIHMX MPEICTABICHUI 00 X COCTaBE M CTPOCHUH;

— IPUMEHATH IpaBUJIa CUCTEMATUUYECKON MEKIyHapOJHOW HOMEHKIATYpPhl KaK CPEJICTBA PA3IMUYEHUS U UIEHTU(UKALUN BEIIECTB I10
UX COCTaBy U CTPOEHHUIO;

— IPOrHO3MPOBATh BO3MOYKHOCTh MPOTEKAaHHS XMMHUYECKHUX pPEaKIMi Ha OCHOBE 3HAHMM O THUIMAaX XUMHUYECKOW CBSI3U B MOJIEKYyJax
peareHToB U X PEeaKIIMOHHOM CIIOCOOHOCTH;

— HUCMOJIb30BaTh 3HAHUS O COCTAaBE, CTPOEHUMU M XMMHYECKHUX CBOICTBaX BEUIECTB JJisi O€30MaCHOTO NMPUMEHEHHUS B MPAaKTUYECKOU
NesITeNIbHOCTH;

— BJIaJIeTh IPaBUJIAMU U ITpHeMaMH 0e3011acHON paboThl C XUMUYECKMMHU BEIIECTBAMH U JJaOOPaTOPHBIM 000PY/I0 BAHHUEM;

— YCTaHaBIIMBATh 3aBUCHMOCTbh CKOPOCTH XMMHYECKOW pEaKIMU M CMEIICHHs] XMMHYECKOTO PaBHOBECHS OT Pa3iIMYHBIX (PAKTOPOB C
L[EJbI0 OTPEIETICHHS ONITUMANIBHBIX YCIOBHUI MPOTEKAHUS XMMHUECKUX MPOIECCOB;

— IPUBOJUTH MPUMEPHI THIPOJIN3A COJIEH B TOBCEIHEBHOM JKU3HU YEJIOBEKA,

— IPUBOJUTH IPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEaKUUMd B IPHPOJE, NPOU3BOACTBCHHBIX MpOIECCaxX U
KU3HEJCATEIHOCTH OPraHU3MOB;

— TPUBOJIUTH NPHUMEPbl XUMHUYECKUX PEAKLUH, PacKphIBAIOIIUX OOLIME XMMUYECKHE CBOWCTBA NMPOCTBIX BELIECTB — METAJUIOB U
HEMETAJJIOB;

— MPOBOJIUTH PACUYEThl HA HaXOXKJIEHHUE MOJIEKYJAPHOH (hopMynbl yrieBoJopoJa MO MPOIYKTaM CrOpaHHsS M IO €ro OTHOCUTEIbHOMH
IJIOTHOCTH U MaCCOBBIM JIOJISIM JIEMEHTOB, BXOSIIMX B €TI0 COCTaB;

— BJIaJIETh IIPaBUJIaMU 0€30IaCHOTO 0OpallleHHsl ¢ €IKUMHU, TOPIOYMMHU M TOKCUYHBIMU BEILIECTBAMH, CPEACTBAMU ObITOBOM XUMUM;

— OCYIIECTBJIATh MOMCK XMMHYECKON MH(DOPMAIIUK 110 HA3BAHUAM, UIEHTU(UKATOPaM, CTPYKTYPHBIM (hOpMysiaM BEIIECTB;

— KPUTHYECKHM OLICHMBATh M HMHTEPIPETHPOBATH XUMHUYECKYI0 HH()OPMALMIO, COIACPXKALIYIOCS B COOOIIEHHSIX CPEACTB MacCOBOM
uHpopmanuu, pecypcax VHTepHeTa, Hay4HO-TIONMYJSPHBIX CTAaThAX C TOYKH 3PEHUS €CTECTBEHHO-HAy4HON KOPPEKTHOCTHU B LIEJAX
BBISIBJIICHUS OIIMOOYHBIX CYX/I€HUH U (hopMUpPOBaHUS COOCTBEHHOM MO3ULINY;

— MPEJCTABIATH IIyTH pelIeHHs TJI00albHBIX IPOOIeM, CTOSIIUX Mepel YeIOBEYECTBOM: 3KOJIOIMYECKUX, SHEPIe€TUYECKUX, ChIPHEBBIX,
U POJIb XUMHUH B PEILICHUH ITUX MPOOIIEM.

BoinyckHUK Ha 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUUTHCSH:
— 00BACHATH MPUPOJTY U CTIOCOOBI 00pa30BaHMsI XUMUYECKOM CBSI3U: KOBAJEHTHOH (TIOJIIPHOM, HEMOISAPHOM ), HOHHOM, METAJNINYECKOH,
BOJIOPOIHOM — C 1I€IBI0 OIpeJIeNIEHUs] XUMHUECKOW aKTUBHOCTH BELIECTB;



" — yCTaHaBIIMBATh B3aUMOCBS3U MEXIY (PaKTaMU U TEOpUEH, IPUYMHOMN U CIIEACTBUEM IPH aHAIHM3€E MPOOJEMHBIX CUTYallui U
000CHOBaHMM MPUHUMAEMBIX PEIICHUI HA OCHOBE XUMHUECKUX 3HAHUI.

TpeOoBaHUA K YPOBHIO NOATOTOBKH 00y4YaKOINUXCSH.
Yuamuecsi B pe3y/jibTare YCBOEHHS pPa3/iesia J0JKHbI 3HATH/IIOHUMATh:

4 BaXHEHUIIE XUMHWYSCKHE TOHSITHS: BCIICCTBO, XUMHYCCKIH 9JICMCHT, aTOM, MOJICKYJd, OTHOCHUTCIIbHAA aTOMHAasA W MOJICKYJISApHAaA
MacCChbl, HOH, aJITIOTPOIIHA, U30TOIIbI, XUMHWYCCKaA CBA3b, JJICKTPOOTPHUIATCIbHOCTD, BAJICHTHOCTDb, CTCIICHb OKUCJICHUA, MOJIb, MOJISIpHAA
Macca, MOJISIpHBI 00BEM, BeELIECTBA MOJEKYISPHOIO U HEMOJIEKYJISPHOTO CTPOEHHUS, PACTBOPHI, DJIEKTPOJIUT U HEIIEKTPOJIUT,
QJICKTPOJUTHUYCCKAsA AuCCOoOLUalusd, OKUCIUTCIIb W BOCCTAHOBUTCIIb, OKHCIICHHEC W BOCCTAHOBJICHHC, TEIIOBOM 3(1)(1)61@ p€aKkuuun,
CKOPOCTh XMMHYECKOW peakluy, KaTallu3, XMMUYECKOE paBHOBECHE, YIJIEPOAHBIH CKelleT, (PyHKIHMOHAJIbHas TpyIIa, H30Mepus,
TOMOJIOTHS;

4 OCHOBHBIC 3aKOHBI XUMHU: COXPAaHCHHUEC MACChl BEIIECTB, ITOCTOAHCTBA COCTaBa, nepnozmqecmxlﬁ 3aKOH;

4 OCHOBHBIC TCOPHUU XUMUH: XUMHYIECKOH CBsI3U, SHCKTpOJ'II/ITI/I'—IeCKOI\/'I Jucconuani, CTpOCHUS OPraHN4CCKUX COC)]I/IHeHI/II\/'I;

YMETh:

v/ Ha3bIBaTh M3y4YEHHEIE BEIECTBA 0 «TPUBUAILHOWY» M MEXIYHAPOJHON HOMEHKIIATYPE;

v’ ONpENENATh: BAJIEHTHOCTb U CTENEHD OKUCIEHHA XMMHUYECKHX JIEMEHTOB, TUIT XUMUYECKOM CBS3HM B COETMHEHUSIX, 3apsi/] HOHA,
XapakTep cpeibl B BOAHBIX PACTBOpPaX OPraHUYECKUX COSAMHEHUN, OKUCIUTENb U BOCCTAHOBUTEINb, IPUHAJIEKHOCTh BELIECTB K
Pa3IMYHBIM KJIaccaM OPraHUYeCKUX COCAUHEHUN;

v\ 0OBACHATH: 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTABA U CTPOEHHS; IIPUPOLY XUMUUECKOM CBA3U (MOHHOM, KOBAJIEHTHOM,
METaJTUYECKOI), 3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEaKIIUH U MOJIOKEHUS XUMHUYECKOT0 PABHOBECHUS OT Pa3MyYHbIX (PaKTOPOB;

v IIPOBOJUTEH CAMOCTOATENBHBIN MOMCK XMMHYECKOM HHPOPMAIMHI € HCIIOIb30BAHMEM PA3IMYHBIX HCTOUHMKOB (HAYYHO-HOIYJIIPHBIX

W3JIaHU#, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa); UCIOIB30BaTh KOMIbIOTEPHbIE TEXHOJIOTUH JIIsl 00pabOTKH U Iepeiadyu
XUMHYECKON MHPOpMaIK U €€ IPECTaBICHUS B PA3IMYHBIX opMax;

MCIO0JIb30BaTh MPHOOPETEHHBIEC 3HAHUS U YMEHUS B MMPAKTUYECKON AESITEIbHOCTU U MIOBCETHEBHOM KU3HU JIS:

00BSACHEHUS! XUMUYECKHUX SIBICHU, IPOUCXOISAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

oTmpeieNieHUs] BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAILICHU B PA3IMYHBIX YCIOBUAX U OI[EHKH MX TOCIEACTBHIA;
9KOJIOTMYECKH IPAMOTHOTO MOBE/ICHUS B OKPYKAIOIIEH cpee;

OIICHKH BJIMSIHUS XUMHYECKOTO 3arps3HEHUs OKPYXKAIOUIEH cpeibl Ha OpraHu3M YellOBeKa U APYTrue KUBbIE OPTaHU3MBI;

0€30MacHOTO OOpaIEHUs C TOPIOYUMHI M TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYI0OBaHUEM;

MIPUTOTOBIIEHUS PACTBOPOB 33JJaHHON KOHIICHTPAIMH B OBITY U Ha TPOU3BO/ICTBE;

KPUTHUYECKON OIIEHKH IOCTOBEPHOCTH XUMUYECKOM MH(OPMAIINHU, TIOCTYMAOIEH U3 Pa3HBIX HICTOYHUKOB.
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YMK

11 kaacce Xumus. 11 kmacc. la6puensu, O. C. U. I'. Octpoymos, C.A. CnagkoB Xumus. 11 kiracc: yaeOHUK JUTst
O. C. TI'abpuensn, M. I Ocmpoymos, | odbmeoOpazoBatenbHbix yapexaeauii O.C. ['abpuensH. - M.: «[IpocBenieHuey.
C. A. Cnaokos. Xumus. 11 kiacc.
ba3oBblii ypoBeHb. YueOHOE nocoOue.
KanennapHo-remaruyeckoe niianuposanue B 11 kiacce
(2 yaca B HeneJs0, 68 yacos)
11 KUIIACC
KoauvecTBo yacos
Ne
Tema ypoka Kontpoabneie | IlpakTHueckue
n/m Bcero
padoThI padoThI
1.2 XUMUYECKUH 37€MEHT. ATOM. DJIEKTPOHHAS 5
KOH(uUryparus aToMoB
[lepuoauueckuii 3axon u [leproauueckas cuctema
3-4 xuMHuueckux snemeHnToB Jl. M. MenaeneeBa, ux CBSI3b C 2
COBPEMEHHOU Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX
45 AJIEMEHTOB U X COCTUHEHHIA 10 TPYIIaM U MepHoIaM. 5
3HaueHNe MePUOINIECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anemeHToB .M. Menneneesa B pa3BUTHU




HayKu

Bxonnas konTpoJsibHas paboTa

Crpoenue BemiecTBa. XUMUYECKasl CBSI3b, €€ BHUJIBI;
MEXaHU3MBbI O6pa3OBaHI/I$I KOBAJICHTHOM CBSI3H.
Boaoponnas cBsizb

BanentHoctb. DnekTpooTpuniareabHOCTh. CTeneHb
OKucJeHUd. BemiecTBa MOEKyIsSIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

10-11

[TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE 1
KOJUTOMJTHBIE PaCTBOPBI. MaccoBast 107151 BEIIECTBA B
pacTtBope

12-14

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX
coeMHEeHNH. ['eHeTnYecKast CBsI3b HEOPraHMYECKUX
BEILECTB, PA3JIUYHBIX KIIACCOB

15-17

Knaccudukanus XuMuueckux peakiuii B
HEOpPraHWYECKON U OPraHMYEeCKON XUMHUH. 3aKOH
COXPAaHEHHUS MacChl BEIIECTB; 3aKOH COXPAaHEHUS U
MIPEeBPALLEHUS SHEPTUU MTPU XUMHUUECKUX PEaKLUIX

18

[Ipaktrueckas padora Nel Permenmne skciepuMeHTaTbBHBIX
3a/1a4 10 TeMe «XUMHUIecKas PeaKirs.

19-21

Ckopoctb peakiuu. OOpaTuMble peakiiuu. XUMHYECKOe
paBHOBECHE

22

[IpakTuueckas paborta Ne 2. «BiausiHue pa3nuyHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIHID)

23

[TomyronoBast KOHTpoJIbHAs paboTa

24-26

DnexTponuTHueckas auccoruanus. [lonsatue o
BOJIOpoIHOM Mokazarese (PH) pactBopa. Peakiumn
HOHHOTO oOMeHa. ['uaponn3 opraHundeckux u




HCOPraHNM4YCCKUX BCIICCTB

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC pCaKkuuu. Ilonsarue

21-29 00 JIEKTPOJIN3E PACIIABOB U PACTBOPOB COJICH

30 KonTpomnsHas padora no pazueny «Teopernueckue
OCHOBBI XUMHI)»
Mertael, ux noJyioxxenue B [lepuoauyeckoi cucrteme

31 xuMmudeckux anemenToB [{. . Meneneena u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1Ine puznyeckue
CBOMCTBA METAJIJIOB

39 CrutaBsl METAIIOB. DIIEKTPOXUMUYECKAN AL
HaIpsHKEHUH METaJUIOB

33-34 XUMHYECKHE CBOWCTBA BAKHEHIIINX METAJUIOB (HATpHii,

i KaJIi, KaJIBIMA, MAarHAN, A TFOMUHAN) U UX COSTUHEHUHN

35 XUMHYECKHE CBOMCTBA XpOMa, MEJIM M X COCTUHECHHI

36 XuMHYecKre CBOMCTBA IIUHKA, JKeJIe3a  UX COCIUHEHUM

37 [Ipaktrueckast padota Ne 2. "Pemenne
AKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «MeTtamib"
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme

38 xuMu4ueckux snemenToB J[. 1. Menaeneena u
0COOEHHOCTH CTPOCHHUS aTOMOB
®dusndecKue CBONCTBA HEMETAIOB. AJUIOTPOIIHS

39 HEeMEeTaJUIOB (Ha MpuMepe Kuciaopoaa, cepol, pochopa u
yriaepoja)

40-41 XHWMHUYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI H X

) COEIMHEHU I
42-43 | Xwumuueckue cBOMCTBa a30Ta, pochopa 1 X COETUHEHUI
4445 XUMHYECKUE CBOMCTBA YIiepoia, KPEMHHUS U UX

COEIMHEHUN




46 [IpumeHeHne BaKHENIINX HEMETAIJIOB U UX COCIMHEHUI 1
O06o0mIeHre U cucTeMaTu3alus 3HaHUN TI0 TeEMeE

47-49 | «Hemeramnsl». Berauciaenus no ypaBHEHUSIM 3
XUMHYCCKUX PEAKIUN U TEPMOXUMHUYECKUE PACUETHI

50 [Ipaktuyeckas padora Ne 3. «Pemenne 1
AKCIIEPUMEHTAJIbHBIX 3a7a4 1o Teme "HemeTambr"y»

51 KonTponsHas paborta no temam «MeTtamib» u 1
«Hemerammbny

59.53 Heopranudeckne u opraHMYeCcKue KACIOTHI. )
Heopranudeckne u opraHndecKrie OCHOBAHUS
AMpoTEepHBIC HEOPTAHUIECKHIE H OPTraHUICCKHE

54-55 coennHEeHUS. [ 'eHeTUUecKast CBsI3h HEOPTraHUIECKUX U 2
OpPraHWYECKUX BEIIECTB
Ponp xuMuu B 00ecieueHuH YKOJI0THIECKO,

56-57 | »sHepreTMuecKou U MUIEBON OE30TTACHOCTH, PA3BUTHH 2
MEUITHBI

58 [IpencraBnenus: 06 0OMMUX HAYYHBIX MPUHIIAIIAX 1
MIPOMBIIIIJIEHHOTO MOJIy4eHUS! BaXKHEHIIINX BEIleCTB

59-60 | YenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1

61-62 XUMHS ¥ 3J0POBbE YECIIOBEKA 1

63-66 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 4

67 Hroropas koHTpoJIbHAs paboTa 1

68 ITonBenenue uToros 1
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