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[Inanupyemble pe3ybTaThl 0CBOEHHS MPOrPaMMBbI 110 XMMHH
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusA

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pPE3YyJbTATHl OCBOEHHUS IPOrpaMMbl OCHOBHOIO 0OOIIEro oO0pa3oBaHUS
JMOCTUTAIOTCS B XoJe OOydYeHHs XUMUU B €IUHCTBE Y4YeOHOH U BOCHHUTATEIbHOU
JESTEIILHOCTH B COOTBETCTBUU C TPAJAUIUOHHBIMHU POCCHIUCKUMH COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMHU, TPUHSATBIMH B OOIIECTBE NpaBWJIaMH U HOpPMaMH
MOBE/ICHUS M CIOCOOCTBYIOT IpOLIECCAaM CaMOIIO3HAHHUSA, CaMOPa3BUTHS U COLIMATU3ALUU
oOyyJaronuxcs.

JIM9HOCTHBIE PE3yNIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOU MMO3UTHUBHBIX IICHHOCTHBIX OPUEHTAINI U PaCIIMPEHHE OIbITAa ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHONICHHUSI K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACICAWIO, NMOHMMAHHS 3HAYCHUS XUMHYECKOW HAYKH B JKH3HH COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIAJIETh JIOCTOBEPHOM MHPOpPMAIUE O MEePEIOBBIX TOCTHKEHUSIX U
OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSIX 00
YCTPOMCTBE MHUpa B OOIIECTRA;

2) rpaKIaHCKOT0 BOCIIMTAHUS:

MPEJICTABICHUS O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOILICHHUH B
KOJUIEKTUBE, = KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4e0HO-HCCIIeIOBATEIILCKOM, TBOPUECKOH WM APYTHX BHJAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOW COBMECTHOW JEATENbHOCTH MPU BBINOJHEHUM YYEOHBIX, NO3HABATEJIbHBIX
3a/1a4, BBIOJIHGHUHM XUMHYECKHX OKCIICPUMEHTOB, CO3JaHHH YYCOHBIX IPOCKTOB,
CTpeMJICHHS K B3aWMOIOHMMAHHUIO ¥ B3aUMOIIOMOIIM B TMpoIecce ITOH y4eOHOU
JESTENIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEIEHHWE M TIOCTYNKH CBOMX TOBApHUIIEH C
MO3UIUN HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIICICTBUN TTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE TIPEJCTABICHUS O BEIIeCTBE U XHUMHUYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIINE OCHOBY JUJIS
MOHWMAHUS CYINIHOCTH HAyYHOW KAPTHUHBI MHpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3SIX YSIIOBEKA C IPUPOTHOMN Cpeaoi, O poiTu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HANPaBIIEHHbIE HA MOJY4YEHHE HOBBIX 3HAHUU MO XMMHH,
HEOOXOUMBIC JIIi OOBSICHEHUs HAOMIOJacMBIX TPOIECCOB W SIBJICHWM, IMO3HABATEIHHOM,
WH(OPMAIIMOHHOW W YUTATEIBCKOH KYJIbTYPHl, B TOM YHCIIC HAaBBIKOB CaMOCTOSITEIIBHON
paboTel ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOW IJIUTEPATypoOH, JOCTYIMHBIMH TEXHHUYECKUMHU
cpeacTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpEC K OOYUYEHUIO U MO3HAHUIO, JTF0O03HATEIHPHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
€caMo00Opa30BaHWI0, IPOCKTHOH W HCCIICIOBATEILCKON JCSITETFHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIEHHOCTH U YPOBHSI OOYUYCHHUSI B TATbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHE ITOCIICJACTBUI M HEMPHUSATHE BPEIHBIX
npuBbIYEK (YHOTPEeOICHUS aIKOTOJIs, HAPKOTUKOB, KYpPEeHHsI), HEOOXOAUMOCTH COOIIOICHHS



npaBuj 0€30MaCHOCTH MPU OOpalIeHWH ¢ XMMUYECKMMH BEIIECTBAMHU B OBITY U peabHOU
KH3HU;

5) TPy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTHYECKOMY HW3Y4YCHHIO Tpodecchii W Tpyda pas3IudHOTO poja,
YBOKEHHE K TPYAy M pe3yjbTaraM TPYJIOBOH JEATEILHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHHUS TPEIMETHBIX 3HAHWW 10 XWUMHH, OCO3HAHHBIM BHIOOp WHIUBUAYAIbHOU
TPACKTOPUU MPOJOJKCHHUSI 00Pa30BaHUSI C YUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX WMHTEPECOB M MMOTPEOHOCTEH, YCHENHON NpodecCHOHATBHON
NESITeIbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHWI, TOTOBHOCTh aJalTHPOBaThCS B
npodeCcCHOHATIBLHOM cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

OKOJIOTHYECKU IIeJIECO00pa3HOe OTHOIICHWE K MPUPOJE KaK HMCTOYHUKY KHU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMaHUE [IEHHOCTH 3I0POBOTO M OE30MacHoro oopasa
JKU3HH, OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUECKOMY U ICHXHYECKOMY
3I0pOBBIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHSI TPaBIJI OE30MIacHOTO MOBEACHUS ITPpH padoTe ¢
BEIIICCTBAMH, a TAKXKE B CHUTYAITUSIX, YTPOKAIOIIMX 37JOPOBBIO M JKU3HH JIFOJICH;

CIOCOOHOCTH NMPHUMEHATh 3HAHUS, MOJyYaeMble MPH U3yUYECHHH XUMUH, JJIS PEIICHUS
3aja4, CBSI3aHHBIX C OKPYXXAIOUICH MNPUPOIHOW CPENOi, JUIsl TIOBBIMICHHUS YPOBHS
HKOJIOTHYECKOW KYJIbTYpBl, OCO3HAHHUS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX IMPOoOJieM U
MyTed WX PENICHUS IMOCPEACTBOM METOJOB XHMHUH, SKOJOTUYECKOTO MBINIICHHS, YMCHHUS
PYKOBOJICTBOBATHCSI KM B TIO3HABATEIIHOM, KOMMYHHKATUBHOM U COITUAILHOW TIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMeTHBIX PEe3yJIbTATOB BBIICISIFOT 3HAYMMBIE I (DOPMUPOBAHHS
MHUPOBO33pEHUS 0OIIEHAYYHBIC MTOHATHS (3aKOH, TEOPHS, IIPUHIIHII, TUTIOTE3a, (PAKT, cucTeMa,
MPOIIECC, AKCIEPUMEHT M JPYroe.), KOTOPbIC WCIOIB3YIOTCS B ECTECTBEHHO-HAYYHBIX
y4eOHBIX MpeIMeTax U IMO3BOJSIOT HAa OCHOBE 3HAHWW M3 ATHX MPEAMETOB (OPMHUPOBATH
MPEJICTaBICHHUE O IEJIOCTHONW HAayYHOU KapTHHE MHUpa, U YHUBEpCcalbHbIe YdeOHbIE NeCTBHS
(mo3HaBaTenbHBIC,  KOMMYHUKATHBHBIC,  PETYJISTHUBHBIC),  KOTOphIE  OOECIEYHBAIOT
(dbopMUpPOBaHHE TOTOBHOCTH K CAMOCTOSATEIHPHOMY IUIAHUPOBAHWIO H  OCYIIECTBICHUIO
y4eOHO NesTeNbHOCTH.

Ilo3HaBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble joruyeckue AeicTBus:

YMEHHS HWCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIINUICHUS TPH OCBOCHUHM 3HAHWM:
pacKpbIBaTh CMBICT XUMHYECKHX TOHATUH (BBLAENSATh HMX XapaKTepHblEe MPHU3HAKH,
YCTaHABIMBAaTh B3aWMOCBSI3b C JPYTMMH TIOHATHUSMH), HWCIONB30BAaTh TOHATUS IS
OOBSICHEHUSI OTHEIBHBIX (AaKTOB W SIBJICHWH, BHIOMpATh OCHOBAaHUS W KPUTEPHH IS
KJIACCU(PUKAIMN XUMHYECKHX BEIICCTB M XUMHUYECKUX PEAKIIMH, YCTAaHABIUBATH MPUIHHHO-
CIIEJICTBEHHBIC CBS3U MEXKAY OOBEKTaMH H3y4Y€HHUs, CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHIIyKTUBHBIC, IeTyKTUBHBIC, TI0 aHATIOTHH ), I€TIaTh BBIBOJBI U 3aKIIOUCHHS;

YMEHHE TIPUMEHSATH B MPOIIeCcCe MO3HAHUS MOHATHS (MPEAMETHBIC M METaIPEAMETHEIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, WCIOJIb3yEeMbIe B XHMHH, NMPEOOPA30BBIBATH IMHUPOKO
MPUMEHSIEMbIE B XMMHH MOJICNIbHBIC MPECTaBICHUS — XUMHUECKUN 3HAK (CUMBOJ dJIEMEHTA),
XuMH4eckass QGopMmyna M ypaBHEHHE XUMHUYECKOW pEaKIUu — TMPH PEHIeHHH Y4eOHO-
MO3HABATCIIBHBIX 337a4, C YYETOM OTUX MOJCIBHBIX TMPEJACTABICHUH BBIIBISTH U
XapaKTepU30BaTh CYIICCTBCHHBIC MPU3HAKH U3Y9aeMbIX O0BEKTOB — XUMHUYCCKUX BEIICCTB U
XUMHUYECKHUX PEeaKInil, BBISABIATH 00IME 3aKOHOMEPHOCTH, TPUUNHHO-CIIEICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B M3yUaEMBIX MPOIECCAX U SIBICHUSIX.



Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.

YMEHHE HCIIOJIB30BATh MTOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS, A
TaK)Ke€ B KayecTBE OCHOBBI JJIsI (POPMUPOBAHUS THUIOTE3bl MO MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

nproOpeTeHUe ONbITa MO IUIAHUPOBAHUIO, OPraHU3ALUN U MPOBEICHUIO YUYEHUUYECKHX
9KCHEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJ0M IpOLEecca, CAMOCTOSTENBHO IPOTHO3UPOBATh
ero pesyibTar, (opMynupoBaTh OOOOIIEHHS M BBIBOABI IO pPE3yJIbTaTaM MHPOBEAEHHOTO
OTIBITA, UCCIIEI0OBAHMS, COCTABIISATh OTYET O MPOJIEIaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHUE BBIOMpATh, AHAIM3MPOBATH U HHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX
BUZOB U (POPM NpEACTaBICHUS, TOTYIaeMYI0 U3 Pa3HbIX MCTOUYHUKOB (HAyYHO-IOIMYJISApHAs
JUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE Mocodus, pecypcsl HMHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE NPUMEHSTh PA3JIMYHbIE METObI M 3aIPOCHI IIPH NOMCKE U 0TOOpE HH(pOpMaLUU
U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX JUIsl BHIIOJHEHUS! YUEOHBIX U IM03HABATEIbHBIX
3aJad  OMpENEeNEHHOTO0 THUMA, MPHOOPETeHHWE OmbiTa B OOJIACTH  HMCIIOJIB30BAHHSA
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAJCHHE KyJIbTypOl aKTUBHOTO
UCIIOJIb30BAaHUS PA3IMYHBIX IOUCKOBBIX CHUCTEM, CAMOCTOSATENIbHO BBIOMPATh ONTHUMAJIbHYIO
dopmy mpezncraBieHus WHGOPMAMK U WUTFOCTPHPOBATH PEUIaeMbIC 3a]a4d HECIOKHBIMHU
cXeMaMH, ArarpaMMaMH, ApyruMu GopMamu rpaduki 1 X KOMOMHAITUSIMH,

YMEHHE HCII0Jb30BaTh M aHAJIM3UPOBATh B Ipoliecce y4eOHOH M HCCien0oBaTeIbCKOn
NESTeIbHOCTH HH(GOPMALMIO O BIMSHUM IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3MHCTBA H
TPaHCIIOPTa HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHON CPEIbL.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

YMEHMS 3a7aBaThb BONPOCHI (B XOA€ Juanora M (WiaM) IUCKYCCHHM) IO CYLIECTBY
oOcyxmaeMoil Tembl, (OPMYIMPOBATH CBOM TMPEJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHS TPEACTABIATh MOJYUYEHHBbIE PE3yJIbTAaThl IMO3HABATEIbHON JESITEIbHOCTH B
YCTHBIX W IUCBMEHHBIX TEKCTax; JejaTh IPE3EHTALMI0 pPE3yJIbTaTOB BBITOJHEHUS
XMMHUYECKOTO  JKCIEepUMeHTa (1abopaTopHOro  OMbITa, J1abOpaTopHOW  pabOThl MO
UCCIIEIOBAaHHIO CBOMCTB BEIIECTB, y4€OHOTIO MMPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOM U
MCCJIEIOBATEIbCKOM AESITENbHOCTH MPH PELICHUH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE yuyéTa
OOIIMX MHTEPECOB M COIJIAaCOBAHMS MO3ULMHA (00CYXJIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBIE
LITYPMBD», KOOPIWHAIMS COBMECTHBIX JEHCTBHI, OINpPENEICHHE KPUTEPHUEB IO OLICHKE
KaueCTBa BBIMOJIHEHHOMN pabOTHI U APYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE  CaMOCTOSTENBHO  ONpEAENATh  LEJIU  JACSITENBbHOCTH,  IUIAHUPOBATb,
OCYILECTBIISAT, KOHTPOJIMPOBATh M TPU HEOOXOAUMOCTH  KOPPEKTHPOBATH  CBOIO
NeSITeNIbHOCTh, BbIOMpaTh HauOosiee >(PQGEKTUBHbIE CIOCOOBI pelIeHUusT Y4eOHBIX U
MO3HABATENIbHBIX 3aj]ad, CAaMOCTOSTEIbHO COCTAaBJIATh WM KOPPEKTUPOBATH MPEJI0KEHHBIN
QITOPUTM JIEHCTBUIM NpU BBHINOJHEHHWU 3a/laHUM ¢ y4€TOM TMOJY4YEeHUs HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX M PEaKIHsIX, OLEHMBATH COOTBETCTBUE IOJYYEHHOI'O
pe3ynbTaTa 3asBICHHOM LI€JIM, YMEHHE HCMOJIb30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI,
npeJiaraéMble B yCIIOBUU 3aJaHHM.

IMPEAMETHBIE PE3YJIBTATbBI



B cocraBe mpenMeTHBIX pe3yJNbTaTOB IO OCBOEHHUIO O00S3aTENILHOTO COJEpKaHUs,
YCTAaHOBJICHHOTO JIaHHOM (QenepanbHOil paboueld TPOrpamMMOM, BBIACISIOT: OCBOCHHBIC
0o0y4aromyMHUCsT HAayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ACUCTBUI, cnenuduyeckue s
npeaMeTHON ob6macTu «XUMUS», BUABI JACATEIBHOCTH IO IMOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETalluy, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3JIMYHBIX Y4E€OHBIX U HOBBIX
CUTyalUsIX.

K xoniy oOyueHus B 9 kjacce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

® DaCKpbIBaTh CMBICJ OCHOBHBIX XUMHYECKHUX IMOHSATUH: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJ1a, MOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO, CJIOKHOE BEIECTBO, BAJECHTHOCTD,
3JIEKTPOOTPULATENBHOCTD, CTENEHb OKUCIEHUS, XMUMHYECKas peakius, XUMHYECKasi CBS3b,
TeIioBoM  3¢¢eKkT peakuuud, MOJIb, MOJSPHBIA O00BEM, pacTBOp, DIIEKTPOJUTHI,
HEBJICKTPOJIUTHI, DIIEKTPOJIUTHUECKAs AUCCOLHUALIHS, PEaKIIMA HOHHOTO 0OMEeHa, KaTajau3arop,
XMMHYECKOE paBHOBecHe, oOpaTuMble ¥  HEOOpaTUMbIE pEaKIHH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAaHOBJICHUE,
alotponusi, aM(pOTEpPHOCTb, XUMHUYECKasl CBSI3b (KOBaJIeHTHas, MOHHAs, MeETaJuIMyecKas),
KpUCTAJJIMYECKAsl PEIIETKA, KOPPO3Usl METAJIOB, CIUIaBbl, CKOPOCTh XMMHMUYECKON peakluHu,
npeaenbHo gomycruMas konuenrpanus [1JIK Benecrsa;

® IUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IMOHATUA M MPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

® [ICII0JIB30BAaTh XHMMHUYECKYI0 CHUMBOJIMKY JJiSi COCTaBIeHUS (OpPMyT BELIECTB U
YpPaBHEHUN XMMUYECKUX PEAKIUN;

® OIIPEACNIATh BAJICHTHOCTh U CTENEHb OKHUCICHHS XHMHMUYECKHX JJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, NMPHHAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIIAcCy
coequHeHUH 1o (GopmyrnaM, BUA XUMHUECKOH CBsI3U (KOBaJCHTHAsI, MOHHAsS, METaNTNYeCKas)
B HEOPraHUYECKUX COECTUHEHMSX, 3aps] MOHA M0 XUMHUYECKOW (popmyIie, XxapakTep Cpelsl B
BOJHBIX pacTBOpax HEOPraHMYECKUX COEAMHEHHM, TUN KPUCTAJUIMYECKOM perméTKu
KOHKPETHOI'O BELIECTBA;

e packpbIBaTh cMblich [leprnoguueckoro 3akona J[. V1. MeHnneneeBa u 1eMOHCTpUPOBAThH
€ro IOHHMMAaHME: ONHUCHIBATh M XapakTepu3oBaTh TabmuuHytro ¢(opmy Ileprognueckoit
CUCTEMbl XMMHUUYECKUX DJIEMEHTOB: pa3INyaTh MOHITHS «TJIaBHas MmoArpymnmna (A-rpymnma)» u
«nobounas noarpynna (b-rpynmna)y, Manbie u 00JbIINE IEPHOJIBI, COOTHOCUTH 0003HAUYCHHS,
KOTOpBIE UMEIOTCSI B MEPUOJUYECKON Tab/IMIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUS
aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsja sjapa, O0Illee 4YHCIO 3JIEKTPOHOB U
pacripefielieHie UX IO 3JEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COEIUHEHHH B Mpejaenax MajblX IEpUOJIOB U IJIaBHBIX
HNOJArPYII ¢ Y4ETOM CTPOEHHUS UX aTOMOB;

e KJ1accu(pUIMPOBATh XUMUYECKUE JIE€MEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKHE
peaxkuu (10 YKCIy U COCTaBy y4acTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3D dexTy,
110 U3MEHEHUIO CTENIEHEN OKHUCIEHUS XUMUYECKUX AIIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBaTh) oOLIMe U cHenuduyeckre XHWMHYECKHE CBOMCTBa
MPOCTBIX M CJOKHBIX BEUIECTB, MOATBEPKJas OMNHCAHHE NPUMEPAMH MOJIEKYJSAPHBIX M
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

® COCTABJISITh YPABHEHHUS AJIEKTPOIUTAYECKON TUCCOUMAIMN KHUCIIOT, ET0YeH U COJIeH,
MOJIHBIE W COKpAlll€HHBIE YypaBHEHUS peaklMid HMOHHOTO OOMEHa, YpaBHEHHsS peakuui,
MOJTBEPXKJIAIOLINX CYIIECTBOBAaHUE T'€HETUYECKOM CBSI3M MEXKAY BELIECTBAMH Pa3INYHBIX
KJIACCOB;



® DaCKpbIBaTh CYIIHOCTh OKHUCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMU MNOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEeaKIuii;

® [IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOKHOCTH
MIPOTEKAHUsI XUMUYECKUX IIPEBPALLEHUN B PA3JINYHBIX YCIOBHSIX;

® BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYO MAaccChl BELIECTB, MACCOBYIO
JOJIF0 XMMHUYECKOTO d3JIeMEeHTa Mo (opMmyse COEAMHEHHS, MAacCOBYIO JOJIO BEIlIeCcTBa B
pacTBOpe, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON peaKkuu;

e COONMIOIaTh MpaBWJIA TIOJNB30BAaHUS XUMUYECKOW TIOCYOH H  J1abopaTOPHBIM
o0opysoBaHHEM, a TaKXKe TMpaBuia OOpalleHHUs C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMH IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB IO IMOJYYCHHIO U
coOMpaHHIo Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKHCIIOTO ra3a);

® [IPOBOAUTH PEAKLUH, OATBEPKIAIOIINE KAaU€CTBEHHBIM COCTAaB Pa3JINYHbIX BEILECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOIUI-, KapOoHaT-, dhocdar-, CUIHKaT-,
cynb(dar-, TUIPOKCUI-HOHBI, KAaTHOHbI AaMMOHHUS W HOHBl H3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOIINE B BOJAHBIX paCTBOPaX HEOPTAHMYECKUX BEIIECTB;

® [IPUMEHSTh OCHOBHBIE OINEpAllMd MBICIUTEIILHON JCSITEIBHOCTA — aHAIM3 M CHHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMATU3AINI0, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBS3CH —
JUIST U3yYEHHS] CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHBIE METOJIbI
NMO3HAHUS — HaOJIOJCHHe, H3MEPEHUEe, MOJICIUPOBAHUE, OSKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).

Conep:xanue y4eOHOro npeamera
IloBTOpPEHNE OCHOBHBIX BONIPOCOB 8 KJacca.
Ilepnonnueckuit 3akoH u llepuommueckas cucrema Xumudeckux daeMeHToB [
MeneneeBa B CBETE€ TEOPUH CTPOEHUS aTOMa.
Xumnueckas cBa3b. CTpoeHue BeiecTBa. THIIBI KPUCTATUTMUYECKUX PEIIETOK.
XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BelleCcTB. Pacuersl 110
XUMUYECKUM ypaBHEHUSIM. OKUCIUTETHFHO-BOCCTAHOBUTENLHBIE PEAKITUH.
Jemouncrpanuu. Tabnuia «Buasl cBsazei». Tabnuna « TUTTBI KPUCTAITUYECKUX PEIIETOK
Tema 1. Kinaccupukanus XuMHYECKHX PeaKIHM.
TernnoBoit 3pdexT xumuueckoit peakuuu. TepMOXUMHUECKHUE YPaBHEHUS, PACUeThl 10 HUM.
JleMoHCTpalMOHHBIH OMBIT: « TernoBoit 23 PeKT pacTBOpEHHUs BEUIECTB B BOJIEY.
CKOpOCTh XUMHUYECKHX PEaKIUid. 3aBUCUMOCTh CKOPOCTH XHMHYECKHX PpEaKIUuh OT
pa3IMYHBIX YCIOBUW: OT MPUPOJbl PEArupyrollux BEIIECTB, IUJIOMIAAA IOBEPXHOCTH
COTIPUKOCHOBEHUS, KOHIICHTPAIIMM PEarupylonmx BeEIIeCTB, TEeMIEpaTyphl, KaTaau3aTopa.
JleMoHCTpallMOHHBINH OMBIT: «M3yueHHe BIUSHUS PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh
peakuun». [Ipaktuueckas pabora: «M3ydeHune BIUSHUS YCIOBUM MPOBENCHHUS XUMHUYECKOU
peaklMy Ha €€ CKOpPOCThY». XUMHUYECKOE pPaBHOBECHE, YCJIOBHUS €ro cMmeuleHus. PemieHue
3a/1a4.
JleMoHCTpaLum.
Tabmuner «OOpaTuMble peakun», «XUMUYeckoe paBHOBecHe», «CKOpOCTb XMMHUYECKOM
peaKIm».
Pacuernrle 3amaun.
Pacuersl o TepMOXUMHYECKUM YPaBHEHUSIM.
Tema 2. DIeKTPOIMTHYECKAS TN CCOLUAIIUA.
CymHoCTh  mporecca 3JEKTPOJUTUYECKOM — JIHCCOLUALINU. [IpakTuueckass pabora:
«DNEKTPOJIUTHI U HEAIEKTPOIUTHDY. DIEKTPOTUTHUCCKAS JUCCOLMAIMS KUCIOT, MEI0ueh H
coneit. I[lpaktudeckass pabota: «3aBHUCHMOCTH SJEKTPOINPOBOIHOCTH PACTBOPOB CHIIBHBIX
AJIEKTPOJUTOB OT KOHIIEHTpAIuu pacTBOpoB» (Crnabble M CHIIbHBIC AJIEKTPOJIUTHL. CTemneHb
mucconuanuu. JJabopatopusiit  onbIT: «CHIBHBIE W CIIa0BIe AJIEKTPOJIUTHI. Peakiuun



noHHOTO oOMeHa. ['maponu3 coneit. [IpakTraeckas padora: «CBOHCTBA KHUCIOT, OCHOBAHUI U
CoJieil Kak dJEKTPOJIUTOB»». JlabopaTopHblii ombIT: «BnusHue pacTtBopuTens Ha
JUCCOLIMALIAIO»

Tema 3. I'asioreHsl.

XapakTepucTuKa rajoreHoB. [logoxkeHue rajloreHoB B NEPUOAUUYECKON CHCTEME U CTPOCHHUE
uX aTOMOB. PU3NUYECKUE U XUMUUECKUE CBOMCTBA I'AJIOTCHOB.

CpaBHuTENbHAS XapaKTEPUCTUKA rajoreHoB. IIpuMeHeHne rajaoreHos.

Xnop. JleMoHCTpamoHHBIN OMNBIT: «M3ydeHne pU3NUecKuX U XUMHUYECKUX CBOUCTB XJIOPa».
Xnopoogopoa. [Tonyuenne. duznueckue cBoiicta. CosisiHasg KUCIOTa U €€ COJIH.
[Tpaktuyeckas padora. [Tomyuenue conssHON KUCIOTHI M U3yYEHHUE €€ CBOMCTB

Tema 4. Kucsiopona u cepa.

[Tono>keHne KuCIOpoAa U Cepbl B INEPUOANYECKOM CHCTEME XUMHYECKUX 3JIEMEHTOB,
CTPOEHHUE UX aTOMOB. AJUIOTPOIHUS KACIOPOIa — O30H.

Cepa. Amnotponus cepsl. Pusnueckre u xuMudeckue cpoicTBa. HaxoxneHue B mpupoje.
[Tpumenenue cepol. Oxcua cepri(IV). CepoBomoponHas U CepHUCTass KUCIOTHI U UX COJIH.
JleMOoHCTpanvOHHBIN ONbIT: «J3ydeHue CBOWCTB CEpPHHUCTOIO ra3a U CEPHUCTOW KHMCIIOTBD).
Oxcun  ceprl(VI). Cepnas xuciora u ee coiad. OKHCIUTENIbHBIE  CBOMCTBa
KOHIICHTPUPOBAaHHOW  cepHOM  Kuciotel. JlaGopaTtopublii  ombIT:  «B3aumoneiicTBue
rUIpoKcua 6apus ¢ cepHoil kucioroi», [Ipaktnueckas padora: «Kucnopoa u cepa».
JeMoHcTpaluu. AJUIOTPOIIUST KUCJIOPOJa UM CEpbl. 3HAKOMCTBO C 00pa3laMu MPUPOIHBIX
CyJIb(PUI0B, CyIb(HaTOB.

PacyerHble 3aja4yu. BeluucneHuss 1O XUMUYECKMM YPaBHEHHSM PEAKLUUNA  MAaCCHI,
KOJINYECTBA BELIECTBA UM 00beMa 110 W3BECTHOM Macce, KOJIMUYECTBY BELIECTBA MU 00beMy
OJIHOTO U3 BCTYIAIOLIUX WUJIH MOTYYarOIIUXCs B PEaKIIMH BEILLECTB.

Tema 5. A3ot u pocop.

[Tonoxenue azota u Gocdopa B NEPUOIUIECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOCHHE
UX aTroMoB. A3OT, (u3MuUecKMe W XUMHUYECKHE CBOWCTBA, IOJNYyYEHHE M MPHUMEHEHHE.
Kpyrosopor azora B npupoae. AMMmuak. @uU3ndyeckue U XUMHUYECKHE CBOMCTBA aMMMAKa,
nosydenue, npumeHenue. Oxcuapl azota(ll) m (IV). AzoTHas kuciota W ee COJIH.
OKHCIUTENBHBIE CBOMCTBA A30THOM KUCIIOTHI.

®ochop. Amnorponust pocopa. Pusznueckue U XUMHUUYecKue cpoicTBa Qochopa. Oxcupg
dochopa(V). OprodochopHas KUCIOTA U €€ COTH.

MunepanbHbie y100peHusl.

JemoncTpanuu. O3HakoMiIeHHE ¢ 00pa3liaMu IPUPOAHBIX HUTPATOB, (pocdarTos.

Tema 6. Yriiepoa u KpeMHMIA.

[TonoxeHne yriepona M KpPEMHHMS B IEPUOJUYECKOW CHUCTEME XUMHUYECKHX DJIEMEHTOB,
CTPOCHHME HX aTOMOB. YTJIEPOJ], aJUIOTPOMHBIE MOAU(DUKAINN, DPUINUECKUE U XUMHUUECKHE
CBOMCTBa yrjiepoja. YTapHbIi ra3, cBOHCTBa M (PU3MOJOTHUECKOE JeHCTBUE HAa OpPraHU3M.
VYriekucnelii ra3, yrojipHasi KUCJIOTa U ee coiu. KpyroBopot yriepoja B mpupo/e.

Kpemuuit. Oxcun kpemuusi(IV). Kpemuuesas kucnora u ee conu. Crekio. LlemeHT.
JMemoncTpanun. Kpucrammmueckue pemerky aiMasa u rpadura. 3HaKOMCTBO C 00Opas3iamu
IOPUPOJHBIX KapOOHATOB M CHJIMKATOB. O3HAKOMJICHHE C Pa3IUYHBIMU BHJIAMHU TOILJIHMBA.
O3HakoMJIEHHE C BUJJaMH CTEKJIA.

[Ipaktuyeckas pabora: Ilomyuenume oxcupa yriepoaa (IV) um u3yueHue ero CBOMCTB.
Pacno3naBanue kapOOHATOB

Tema 7. O0uiue cBoiicTBa METAJJIOB.

[lonoxkeHnne MeETAIJIOB B NEPUOJUWYECKOM CHCTeME XHMH4YecKux asementoB /[l U.
MenneneeBa. Meraimndeckas cBs3b. OU3MUECKHE U XMMHYECKUE CBOMCTBA METAJLIOB. Psp
HaIPSKEHUN METAJIOB.

[Tonstue o w™etamunyprud. CrocoObl modydeHuss MeTauioB. CruiaBel (CTalb, YYTYH,
JIOpatoMUHUN, OpoH3a). [IpoGiema 6€30TXOMHBIX MPOU3BOJCTB B METAJUIYPrUU M OXpaHa
OKPYXaroIIEeH CpedbL.



Ilesiounble MeTasIbl. [lonoXkeHNnEe NIENIOYHBIX METAUIOB B IEPUOAMYECKOW CHCTEME H
crpoeHue aroMoB. Haxoxnenue B mpupoge. Puznueckue U XUMHUYECKHUE CBOWCTBA.
[IpuMeHeHne MEeNnOYHbIX METAJUIOB U UX COEIMHEHMI.

IIlesiouHO3eMeIbHBIE  MeTaJlIbl. [loI0KeHHe  IEJI0YHO3EMENBbHBIX  METauIOB B
MIEPUOIUYECKON CHUCTEME M CTpoeHHe aroMoB. Haxoxnenue B npupone. Kampumii u ero
coeauHeHus. JKeCcTKOCTh BOJIBI M CITIOCOOBI €€ YCTpaHEHHS.

AmromuHuii. [lonoxenue anrOMUHHS B NEPUOJNYECKONM CHUCTEME U CTPOEHUE €ro aroma.
Haxoxnenue B nmpupoae. Pusnveckne 1 XUMUYECKUE CBOMCTBA aTIOMHHHA. AM(POTEPHOCTD
OKCH/JIa ¥ TUJIPOKCUJIA AITFOMUHUS.

Keaeso. [lonoxxenue xeneza B INEPUOJUYECKOM CHCTEME U CTPOEHUE €ro  aroMa.
Haxoxnenne B mnpupone. Pusznueckue M XHUMHYECKHE CBOMCTBa xkene3a. Okcunupl,
ruapokcuabl u conu xeneza(ll) u sxeneza(11l).

JleMoHcTpanuu. 3HaKOMCTBO ¢ 00pa3liaMu BaKHEUIINX COJe HaTpus, Kalus, IPUPOIHBIX
COCAMHECHUN KaJbLUSA, pPyIJaMH JKeJie3a, COCAUHEHUSIMU altoMuHusg. B3aumopeincrsue
HIEJIOYHBIX, IIEJIOYHO3EMENBHBIX METAIOB U aJJFOMUHUS C BOJIOM.

IIpakTuyeckas padora. Meraibl

PacuerHble 3agaum. BeluncieHuss mo XUMHUYECKUM YpPaBHEHHUSIM Macchl, oObeMa WU
KOJIMYECTBA BEIIECTBA OJHOTO M3 IPOAYKTOB PEAKUUU II0 Macce HMCXOJHOIO BEIIECTBA,
00BeMyY MJIM KOJMYECTBY BEIIECTBA, COJAEPIKAIIETO OMPEIEICHHYIO JOJI0 pUMeceil.

Tema 8. OcHOBBI OPraHUYeCKOil XUMMH.

[lepBoHavanbHbIe MpeACTaBICHUs 00 OpraHuYecKux BellecTBax [lepBoHavagbHbIE CBEICHUS
0 CTPOEHUHU OpraHNYecKUX BenlecTB. OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOEHUSI OPraHUUECKUX
coenmuaeHuit A. M. Bbytnepopa. M3omepus. YmpoineHHas kiaccuuKanus OpPraHUYECKUX
COCIMHEHU.

VYrnesonoponasl. IlpenensHbie yrieBomoponbl. Meran, 3taH. Du3nyeckue U XUMHUYECKHUE
cBoiicTBa. [I[pumenenue.

Hemnpenensusle  yrieBogopojpl. OtuneH. @Puznyeckue U XMUMHUYECKHE  CBOMWCTBA.
[Ipumenenue.  AuerunedH.  JueHoBble  yrieBonoposl. [loHsTHE 0  HUKIMYECKHX
yriieBojiopoaax (mukiaoankansl, 0enszon).IlpupoaHsie UCTOUYHUKHN yTieBoaopoaoB. HedTs u
MPUPOJHBIN a3, UX MPUMEHEHHUe. 3aluTa aTMOCHEPHOTO BO3AyXa OT 3arpsisHeHus. CIHUPTHI.
OpnHoaTtoMmHble cnupThl. MeTanos. JtaHon. ®Pusnyeckue cBoicTBa. DPU3MONIOrHMUECKOE
JIeiCTBUE CHUPTOB Ha opranu3M. [IpuMeHeHne. MHOroaTroMHbIE CHOUPTHI. DTUIICHIJIMKOIIb.
I'munepun. [lpumenenue. KapOonosbie kucnoTsl. Kupel. MypaBbUHas U YKCyCHasi KUCJIOTHI.
Ouznyeckue cpoiictBa. [Ipumenenwue. Boiciie kapOoHOBBIE KuCHOTHL. CTeapuHOBas
kucaota. JKupbl — MPOAYKTHl B3aUMOAECHCTBUS INIMLIEPHUHA U BBICIIUX KapOOHOBBIX KHCIOT.
Ponb sxnpoB B nporiecce oOMeHa BelecTB B opranuimMe. KanopuitHoCTb xHpoOB.

Yraesoasl ['11r0k03a, caxapo3a — BaKHEHIIWE IPEACTABUTENH yIiIeBOJIOB. HaxoxneHue B
npupoge. dorocunte3. Ponb rmoko3bl B NUTAaHUU M YKPEIUIEHUH 340poBbs. Kpaxman u
LIEJUTI0NI03a — IpHUpoAHbIe TosmMepbl. Haxoxaenue B npupone. [Ipumenenue.

benku — oOuonomumepsl. CocraB OenkoB. DyHkuuu OenkoB. Ponb GenkoB B NMUTaHHM.
[TonsiTve 0 pepMeHTax U TOPMOHAX.

Ilonumepsl —  BBICOKOMOJIEKYJIsIpHBIE — coenuHeHus. [lomudtuiieH.  [lonumpornuies.
[TonmuBuHMnxmopua. Ilpumenenne noinMepos.

JleMOHCTpaLHH.

Mopenu MOEKyJI OpraHUYeCKUX COSTMHEHUH, CXEMBbI, TaOTHUIIbI.
['openue yriaeBo10po0B U OOHAPYKEHHE MPOTYKTOB UX TOPEHUSI.
OO6pa3iupbl HepTH U POIYKTOB UX MEePepadOTKH.
PacuerHble 3a1aun. YcTaHOBIGHHE TIpOcTeiiiel (opMybl BellecTBa MO MAaCCOBBIM JOJSIM
2JICMEHTOB.
TemaTnueckoe NJiIaHMpPoOBaHUeE Y4eOHOT0 MpeaMeTa

[ 1 || OcHoBHBIE KiTACCHI HEOPraHHUECKHX BEIIECTB, HX CBSI3b MEXLY COGOI. || 1




| 2 || OcHOBHBIE KITacChI HeOpraHMUECKHX BEMIECTB, HX CBSA3b MEAKIY COOOI. || 1 |
| 3 || OKHCIHUTENIBHO — BOCCTAHOBUTEIIbHBIE PEAKIUU. || 1 |
| 4 || TennoBoiil 5 (heKkT XUMUYECKUX PEAKIUU. || 1 |
| 5 ” CKOpOCTh XUMUYECKUX PEAKITUH. || 1 |
6 I1/p Nel. M3yuenune BIusiHUS YCIOBUHM MPOBEICHNUS XUMUYECKON PEaKIIUK Ha 1
€e CKOpPOCTh
| 7 || XHUMHUYECKOE paBHOBECHE. Y CIIOBHUS €r0 CMEIICHUS. || 1 |
| 8 ” O0001eHne 1 cucreMaTh3anus 3HaHuil. Pentenue 3amay || 1 |
| 9 || CyImHOCTB Ipo1ecca MEKTPOTUTUYECKON TUCCOLUAIIHH. || 1 |
| 10 | Drexrponuruueckas spccoumanys KUCIOT, IETOYel 1 CoIeit. || 1 |
11 Cnalbie u cuiibHBIE 2JIeKTpouThL. CTenens auccormanuu. JI/p Ne 1: 1
«Crabple ¥ CHIIbHBIC DJIEKTPOJIUTHD)
| 12 || Peakimu noHHOrO0 0OMeEHa. || 1 |
| 13 || ['uaponu3 conei. || 1 |
| 14 || [1/p No2: «CBolicTBa KUCIOT, OCHOBAHUI U COJIEH KaK SJIEKTPOIUTOBY» || 1 |
| 15 || K.P. DaexTpoanTuyeckas AMCCONMALHS. || 1 |
| 16 || XapaKkTepuCTHKA TaJIOT€HOB || 1 |
[17 ][ Xunop. [
| 18 || XJI0pOBOJOPO/: TIOJYYCHHE U CBOWCTBA || 1 |
| 19 || Consmas xuciora u ee conu || 1 |
| 20 || TI/p Ne3. Tlonyuenne consiHo KHCIOTHI M M3yUEHHE €€ CBONCTB || 1 |
| 21 || XapaKTepuCcTUKa KUCIOPOa B CepPhI || 1 |
| 22 || Cepa. dusnueckue 1 XUMHYECKHE CBOICTBaA cepbl. [IpuMeHeHue. || 1 |
| 23 || CepoBomopon. Cymbdumsr || 1 |
| 24 || Oxcun cepsi (IV). CepoBomopoiHast i CepHHICTAS KHCIOTHI M HX COJIH. || 1 |
25 Oxcup cepsl (VI). Cepnas kucnora u ee conu. JI/p Ne 5: «B3aumoneiicrsue 1
TUAPOKCHIA OapHsi C CEPHON KUCIOTOM
| 26 || I1/p Ned4. Kucnopon u cepa || |
27 XapakrepucTuka azora u pocdopa. duznueckue U XUMUUYECKHE CBOHCTBA
a3ora.
28 AMMuak. @u3nyeckue U XuMudeckue cpoictpa. [loinydyeHue v npuMeHeHne 1
aMMuaKa
129 || Comu ammonus. || 1 |
|30 || Asornas kucrnora. || 1 |
131 || Comu asormoit kuciosr || 1 |
| 32 || ®docdop. Puznyeckne u XUMHUYECKHE CBOMcTBa docdopa. || 1 |
| 33 || Oxcun dochopa (V). PocdopHas KUCIOTA U €€ COJTH. || 1 |
| 34 || K/p. Kucsiopoa u cepa. A3ot u pocop. || 1 |
| 35 || XapaKkTepuCTUKA YIIIEPOAa U KPEeMHUS. AJUIOTPOIUS yriiepoja || 1 |
| 36 || XuMHYeCKUe CBOWCTBA yriaepoaa. AacopOuus || 1 |




| 37 || Oxcun yroepona (1) - yrapubiii ras || 1 |
| 38 || Oxcup yraepona (IV) - yrinekucislii ras. || 1 |
| 39 || YronpHas KUcCioTa u ee coiu. KpyroBopot yriiepoja B mpupoze || 1 |
40 IT/p Ne5. ITonmyuenue okcuaa yriaepozaa (1\V) u usyueHnue ero cBOMCTB. 1
Pacno3naBanue kapOOHATOB
| 41 || Kpemnuii. Oxcun kpemuus (IV) || |
| 42 ” Kpemuueas kuciorta u ee cosv. Crexino. LlemeHr. || |
| 43 || K/p. Yroiepoa u kpemunmii. || |
| 44 || XapakTepucTUKa METAJIIOB || |
| 45 || Haxoxnenne metanioB B npuposie u o6Iie CrIoco6bl HX MOTyUEHHS || |
46 XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUUYECKUIN Pl HAPSHKCHUH
METAaJUIOB.
| 47 || Cunaesi (crans, uyryn, mopamomunuii, 6pomsa). || 1 |
| 48 || IlenoyHbIC METAILIIBI. || 1 |
| 49 || Marnwuii. [llenouHo3eMeNIbHbIC METAJIBL. || 1 |
| 50 || Kanpuii u ero coenunenus. JKecTkocTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI. || 1 |
o1 Amomunuii. [lonoxeHue aatoMUHUS B IEPUOANYECKOI CUCTEME U CTPOEHUE 1
ero aroma.
| 52 || Baxueiimmre coeMHEHNS ATFOMUHUS || 1 |
| 53 | XKeneso. Monoxenne xenesa B [ICXD U CTpoeHHE €ro aToMa. || 1 |
| 54 || CoenuHeHus xxejesa. || 1 |
| 55 || [1/p Ne6: «MeTamibi». || 1 |
156 || K/p. O6ume cBoiicTea MeTanios. || 1 |
57 IlepBoHa4YaIbHBIE CBEICHUS O CTPOCHUN OPTaHUYECKHUX BELIECTB. 1
| 58 || YrpouieHHast kiaccuuKaus OpraHU4eCKUX COSTUHEHHIHA. || 1 |
| 59 || ITpenenpHble yrieoaopoasl. Mera, oTaH. || 1 |
60 HemnpenenpHbIe yriIeBOI0POIEL. 1
OTUIIEH.
| 61 || ITomumepsl || 1 |
| 62 || poussomssre yrieonoposos. CrupThi. || 1 |
| 63 || KapOonoBsie kucinoTsl. CrioskHbie 3gupsl. JKupsi || 1 |
| 64 || VYriaeBoasl || 1 |
| 65 || AMMHOKUCHOTHI. benku || 1 |
66 K/p. Oprannyeckasi XuMmus. 1
67 HroroBast koHTpOIBHAS paboTa 3a Kypc OCHOBHOTO O0IIET0 0O0pa30BaHMs 1
68 AHanu3 UTOroBOM KOHTPOJIbHON pabOThI 32 KypC OCHOBHOI'O OOIIETO 1
o0Opa3oBaHUs




