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HacTtosas nporpamma no XuMuu AJis 8 Kjlacca co3/iaHa Ha OCHOBE:
o @enepalIbHOTO rOCYIAPCTBEHHOI'O CTaHJapTa OCHOBHOIO 00ILEero 00pa3oBaHus,
yTBEPKJIEHHOTOIprKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit

denepammu ot 31 mas 2021 roma
Ne 287

e «OOIT O0O0» MOY CIII Ne 8
e VYyeoOnoro rmana MOY CIHI Ne 8

Pabouast mporpamMma JeTanu3upyeT U pacKpbIBaeT COAEpPKAHUE CTaHIApTa, ONpenesseT
OOIIyI0 CTpaTeruto 0Oy4eHHs, BOCIIUTAHUS M PA3BUTHS yUaIIUXCS CPEICTBAMHU y4eOHOTO
npeAMeTa B COOTBETCTBMM C MLEJISAMH HU3Y4eHUs! OWOJIOTHHU, KOTOPBIE OIPEICICHbBI
cranaapToM. IIporpamma paspaboTaHa ¢ y4€ToM IMpOrpamMMbl pa3BUTHUS YHUBEPCATbHBIX
y4eOHBIX JIEHCTBUN.

Peanuzanus JAHHOU pOrpamMMBbl €CTECTBEHHO-HAYYHOUN HaIpaBJICHHOCTH
peaycMaTpPUBAET MCIOJIb30BaHUE OOOPYIOBaHUSA, CPEJICTB OOYYEeHHS] W BOCHUTAHUS
Llentpa «Touka poctay.

1. O6mee obopynoBanue (husuka, XUMusi, OMOJIOTHS):

o lludposas naGoparopus yueHndeckas (husuka, XuUMus, OMOJIOTHS).
o Kommiekt nocyapl u o00opyaoBaHUS sl YYEHUYECKUX OMBITOB ((PU3MKA, XUMMUSI,
ouomnorus).
2. buonorus:

o Kommiekt BnaxxHbIX penapaToB J€MOHCTPALIMOHHBIN.
o Kowmmekt repbapueB 1eMOHCTPAIIOHHBIH.
o Komriekt komieKui 1eMOHCTPAIIMOHHBIH (0 pa3HbIM TeMaM Kypca OHOJIOTHH).

KomnuectBo gacoB B rox — 68

PabGouass mporpamma mo xummm g 8 Kiacca MPEICTABISET COOOM IETOCTHBIN
JOKYMEHT, BKJIIFOUAIOIIAN CIEAYIOIINE PAa3aEbl:

1. IlmaHnupyemble pe3yJIbTaThl

2. Copeprxanue yueOHOro mpeaMera

3. TemaTnueckoe IMIaHUPOBAHUE



l. IInanupyembie pe3yJibTaThl 0CBOEHUS] Y4eOHOI0 MpeaMeTa

W3yueHne XMMUM B OCHOBHOM IIKOJIE€ HAMpPaBICHO HA JOCTHXKEHHE OOYy4YarolUMKCS
JIMYHOCTHBIX, METANPEIMETHBIX 1 MPEAMETHBIX PE3yJIbTaTOB OCBOCHHS yUueOHOro mpeamera
JIMYHOCTHBIE Pe3yJILTATHI
JIMYHOCTHBIE PE3YyJNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 00IEro oOpa3oBaHUs
JOCTUTAIOTCA B X0/1¢ 00yUeHHS XUMUH B €IMHCTBE YU€OHOM U BOCTIMTATENbHON JEATEIBHOCTH
Opranuzanuu B COOTBETCTBHU C TPAAUIMOHHBIMH POCCUUCKMMHU COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHATHIMH B OOIIECTBE MpaBWJIaMH M HOPMaMu
MOBEJICHUS U CHOCOOCTBYIOT MpOIECCaM CaMOMO3HAHMSA, CAMOPA3BUTUSA U COLUATH3ANUU
00yJaroumxcs .

JIMYHOCTHBIE PE3YIbTaThl OTPAXKaOT CHOPMUPOBAHHOCTh, B TOM YHUCIIE B YACTH:
ITaTpuoTHYECKOr0 BOCIIMTAHUS
1) LEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U
Hay4HOMY HACJIEUI0, TTOHUMAHUS 3HAUYEHUsS XMMUYECKOM HAayKH B KU3HU COBPEMEHHOTO
o0mecTBa, ClIOCOOHOCTH BIIAJIETh TOCTOBEPHOU WH(POPMAIHEH O MEPEI0BhIX JOCTHKCHUAX U
OTKPBITUSX MUPOBOM U OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
yCTpOiiCTBE MHpa U 00IIECTBA;

I'paxknanckoro BocnuTaHus

2)  TpEeACTaBJICHUS O COIMAIbHBIX HOPMAax M MPaBUJIAX MEXIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE,  KOMMYHUKAaTHUBHOW  KOMIIETEHTHOCTM B  OOILIECTBEHHO  MOJIE3HOM,
y4eOHOUCCIEJ0BATEIbCKOM, TBOPYECKOM M JPYTMX BHJIAX JEATEIbHOCTH; TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW [EATENLHOCTH IMPU BBHIMOJHEHUH YYEOHBIX, MO3HABATEIBHBIX
3a/1a4, BBIIOJHEHUN XUMHUYECKUX IKCTIEPUMEHTOB, CO3JAHUY YUEOHBIX IPOCKTOB, CTPEMIICHUS
K B3aMMONOHMMAHMIO W B3aUMOINOMOIIM B TMpPOIECCEe ATOM yueOHOM JesITeNbHOCTH; TO-
TOBHOCTU OIICHUBAaTh CBOE TIOBEJCHHWE U TIOCTYINKH CBOMX TOBAapuUIled C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

I{eHHOCTH HAYYHOTI'0 MO3HAHMA

3)  MHPOBO33PCHYECKMX MPEICTABICHUA O BEIICCTBE W  XUMHYECKOM  peakIuy,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABIAIOUIMX OCHOBY JUIf
MOHMMAHUS CYIIHOCTH HayYHOH KapTHHBI MUPA; TPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX pa3BUTHS MPHUPOJIBI, B3AUMOCBA3SIX 4YEJIOBEKA C MPUPOJHOM Cpeloi, O pPoJu XUMHUU B
NIO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

4)  To3HaBaTEJIbHBIX MOTHBOB, HANPABICHHBIX Ha MOJYYCHHE HOBBIX 3HAHHU MO XHMHH,
HEOOXOJUMBIX JJIs 00bACHEHUS HAOII01aeMBbIX MTPOIIECCOB U SBJICHUM;

5) mo3HaBaTeIbHOW, WHOOPMAIIMOHHOW W YMTATEIbCKON KYJIBTYPHI, B TOM YHCJIEC HABBIKOB
CaMOCTOATETbHON PabOTHI C yueOHBIMU TEKCTAMH, CIIPABOYHOM JUTEPATypOH, TOCTYIHBIMU
TEeXHUYECKUMHU CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHH;

6) wuHTepeca K OOYUYCHHUIO M TIO3HAHUIO, JTFOO03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U MCCIENOBATEIBCKOM NEATENLHOCTH, K 0CO3HAHHOMY BBIOOPY
HaNpaBJIeH-HOCTH U YPOBHs 00y4YeHUs B JajbHEHIIeM;

®opmupoBaHus KYJIbTYPbI 310POBbS

7)  OCO3HAHUS IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO,
YCTaHOBKHM Ha 370pOBBIM 00pa3 KM3HHM, OCO3HAHMSA MOCJIEJCTBUH W HEMPUATHS BPEIHBIX
npuBbIUEK (ynoTpeOlieHus aqKorojs, HAPKOTHKOB, KypeHHs), HEOOXOAUMOCTH COOJIOAEHUS
npaBusl 0€30MaCHOCTH MpHU OOpalleHUHd C XMMUYECKUMH BEIIECTBAMU B OBITY U pealbHOU
KU3HU;



TpynoBoro Bocnuranus

8) wuHTepeca K TPAKTHUCCKOMY W3YYCHHIO mNpodeccuii W Tpyaa pasIudHOr0 poja,
yBaXEHHE K TPyAy U pe3yldbTaTaM TPYJOBOW JEATEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE
NMPUMEHCHUS TIPSIMETHBIX 3HAHWM 10 XWUMHH, OCO3HAHHOTO BBIOOpPAa WHIWBHIYaTbHON
TPACKTOPHUH TIPOJIOIKEHUS 00pa30BaHUS C yUETOM JINYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIICCTBEHHBIX MHTEPECOB M TOTPEOHOCTEH; ycHemHol mpodeccuoHaIbHOM
NEATeTbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHUil; TOTOBHOCTb aJalTUPOBATHCS B
npodeccuoHanbHOM cpene;

JKO0JOTHYECKOr0 BOCIUTAHNS

9)  9KOJOTHYECKH IeIeCO00pPa3HOT0 OTHOIICHUS K MPUPOJE KaK MCTOYHHKY JKM3HHM Ha
3emiie, OCHOBE €€ CyNeCTBOBAHHS, TIOHMMAaHUS EHHOCTH 3JI0pPOBOTO U 0e30mMacHOro odpasa
’KU3HU, OTBETCTBEHHOTO OTHOMICHUS K COOCTBEHHOMY (H3MUYECKOMY U IMCHUXHYECKOMY
3JI0pOBbI0, OCO3HAHUS IIEHHOCTH COOMIOJICHUS MPaBMJ O€30Mac HOTO TOBEICHUS MpU pabdoTe ¢
BEIICCTBAMH, & TAK)KE B CUTYAIUSIX, YTPOKAIOIINX 3JJ0POBBIO U JKU3HH JIFOJICH;

10) cmocoOHOCTH MPUMEHATH 3HAHWSA, MOJydYaeMble TPH H3YYCHUHM XHMHH, JUIA PEIICHHS
3aJ1a4, CBS3aHHbBIX C OKPYKAIOWIEN IIPU- POJHOU CPENIOi, TOBBIILIEHUS YPOBHS SKOJIOTUYECKOU
KYJbTYPBI, 0CO3HAHUS TI100ANBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U MyTed UX PEelIeHUs
TIOCPEICTBOM METO/I0B XHUMUH;

11) 5KOJIOTMYECKOTO MBINIICHUS, yYMEHHS PYKOBOJCTBOBATHCS WM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIMATIbHOM MPaKTHKE.

MeTanpeaMeTHbIe Pe3yJbTaThI.

B cocrtaBe MmerampenMETHBIX pE3yIbTAaTOB BBIACISAIOT 3HAUUMbBIE IS (HOPMHUPOBAHUS
MHPOBO33pEHHS 00IIeHAYYHbIE TOHATHA (3aKOH, TEOPHs, IPUHIIHI, TUIIOTE3a, (PaKT, cucTeMa,
nporece, SKCIEPUMEHT | JIp .), KOTOPbIe MCHOJNB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
nmpeIMeTax | TO3BOJSAIOT HAa OCHOBE 3HAHMU W3 OTHX TPEAMETOB (HOPMHPOBAThH
MPEJICTABICHUE O IIETOCTHONW HAYYHOW KapTUBI MUPA, U YHUBEpCAJIbHbIC yueOHBIE NEHCTBUS
(mo3HaBaTeNbHble, KOMMYHUKAaTHBHBIE, DETYJIATUBHbIE), KOTOphle obecneunBaoT Qop-
MHPOBaHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY IITAHUPOBAHWIO M OCYIIECTBICHUIO Y4eOHOM
TEATETHHOCTH .

MeranpenmeTHbie pe3yiabTaThl OCBOCHUS 00pa3oBaTENbHOM MPOTpAaMMbI 10 XHUMHH
OTpaKaloT OBJIAJICHHE YHUBEPCATbHBIMHU MM03HABATCIHHBIMU JICHCTBUSAMM, B TOM YHUCIIE:
ba3oBbIMY TOTUYECKUMHU IEUCTBUSIMHU
1) yMeHHEM HCIOJb30BaTh MPUEMBI JOTHYECKOTO MBIIIICHHS MPH OCBOCHHH 3HAHWIL:
pPAaCKpbIBaTh CMBICH XUMHMYECKHX TOHATUN (BBLAENATh HX XapaKTepHble MpPU3HAKH,
YCTaHABJIMBATh B3aMMOCBS3b C JPYTUMH TOHATHUSAMHM), MCIOJIb30BATh TMOHATUS s 00bBsC-
HEHUS OTJETbHBIX (DAKTOB U ABJICHUIL; BHIOMPATh OCHOBAHUS U KPUTEPHUHU IS KJlacCUPUKATIUH
XUMHYECKAX BELIECTB M XMMHUYECKUX PpEaKIMd; yCTaHABIWBATh MPUYMHHO-CIEICTBEHHbBIE
CBSI3M MEXAYy OOBEKTaMH H3yUYCHHUS; CTPOMThH JOTHYECKHE pacCykaeHWs (MHIYKTHBHBIC,
NeAyKTUBHBIE, 10 aHAJIIOTHHN); [€1aTh BBIBObI U 3aKIIOUCHNUS;

2)  yMEHHEM IPHUMEHSTH B IPOIIECCE MO3HAHUS MOHATHS (PEIMETHBIC U METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJENH, MCIOJIb3yeMble B XMMHUH, NMPEOOPa30BBIBATh ITHPOKO
MPUMEHSEMbIE B XUMHH MOJCIbHBIC TPEICTABICHUS — XUMHYECKHH 3HAK (CHMBOI
pJIeMEHTa), XUMHUueckas (hopMmyna M ypaBHEHHE XUMUYECKOW pPEaKIMu — MPHU PEUICHUH
y4e0HO-TT03HABATEIbHBIX 33/1a4; C Y4ETOM O3THX MOJIENBHBIX MPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKN M3YIaeMbIX 00BEKTOB — XMMHUUYECKHUX BEUICCTB U
XUMHUYECKUX PEAKIUiL; BBISBIATH O0IME 3aKOHOMEPHOCTH, MPUUNHHO-CIIEICTBEHHBIC CBSI3H U
MPOTHUBOPEUUS B U3yUaeMbIX MPOILIECCAX U ABJICHUSX; MPEIaraTh KPUTEPUU IS BBISABICHUS
3TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUHIA; CAMOCTOSATEIbHO BHIOMpPATh CHOCOO pEIICHUS



y4eOHOI 3ajaun (CpaBHHUBATb HECKOJbKO BapUAHTOB peEIEHUs, BbHIOMpaTh Hauboiee
MOAXOAALIMN ¢ YYETOM CAMOCTOSITEIbHO BBIJIETICHHBIX KPUTEPHUEB);

Bba3oBbIMu HcCIeI0BaTEILCKUMHU AeICTBUAMH

3)  yMeHHEM HCIIOJb30BaTh TMOCTABICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk€ B KayecTBE OCHOBBI JUId (OPMHUPOBAHMS TUIOTE3bl 10 TMPOBEPKE MPABUIbHOCTU
BBICKA3bIBAEMbIX CYXKJCHHUIA;

4)  npuoOpeTeHHE ONbITA MO MIAHUPOBAHUIO, OPraHU3AUK M TPO- BEICHHIO YUCHUUECKUX
SKCIIEPUMEHTOB: yMeHHE Ha0II0JaTh 32 X0J0M MPOIECcCca, CAMOCTOATENbHO MPOrHO3UPOBATH
ero pe3ynabrar, (opMyIupoBaTh 0000IIEHHS W BBIBOABI MO pe3yJdbTaTaM IMPOBEAEHHOTO
OIbITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJETaHHOM padoTe;

Paboroii ¢ nngopmanuei

5) yMmeHHeM BHIOMpPAaTh, aHANIU3UPOBATH M HMHTEPIPETHPOBATH MH(POPMAIMIO PA3TUUIHBIX
BUJIOB M (POPM TNPEJICTABJICHUS, MOJYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (Hay4HO-TOIMYJISpHAs
nIuTepaTypa XMMHUYECKOTO COJEpKaHus, CIpaBOYHble mocobusi, pecypcel HHTepHera);
KPUTHYECKH OLIEHUBATh NPOTUBOPEUMBYIO M HEJOCTOBEPHYIO MH(OPMAIUIO;

6) yMeHHEM NPHMEHATh pa3IMYHbIe METOABl W 3ampoChl TPH TOHCKE H OTOOpe
MH(OOpPMAIUK U COOTBETCTBYIOIIUX MAHHBIX, HEOOXOMUMBIX JUI BBIMOJHEHHS y4eOHBIX H
MO3HABATENPHBIX 3374  ONpPENeNEHHOrO THMA; MpUOOpeTeHHe ombitTa B 001acTh
MCIOJb30BaHUA MH(YOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIAaJEHHE KYJIbTYypOu
AKTUBHOTO HCIIOJIL30BAHUS PA3TMYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMPATH
ONTUMANBHYI0 (OpMY TpeACTaBIeHUS WHPOPMAIMKU ¥ WIUIIOCTPUPOBATH pElIaeMble 3aaaun
HE- CIIOKHBIMHU CXEMaMHU, TuarpaMMamMu, ApYruMu hopmMaMu rpapuky U 1X KOMOMHALUAMY,
7)  yMeHHEeM HUCIIONB30BaTh M aHAIHM3UPOBATH B IpOIEcCce YUEOHOH U MCCIeOBATENbCKOM
NEATeTbHOCTH WMH(OPMALUIO O BIMSAHUM TMPOMBIIUIEHHOCTH, CEIbCKOTO XO3iHCTBA U
TPAHCIIOPTA HA COCTOSAHHUE OKPYKAOIIEH IPUPOJHOU CPEIBI;

YHuBepcaJIbHBIMH KOMMYHUKATHUBHBIMH 1€fiCTBUSIMH

8) yMmeHuweM 3agaBaTh BOMPOCHl (B XOJe¢ AMAIOTa W/MIM JHCKYCCHH) MO CYIIECTBY
obcyxxnaeMol TeMbl, (hOpMYNUPOBATH CBOU MPEAJOKEHUS OTHOCUTENHHO BBIMOJHEHUS
NPEII0KEHHON 3a/1a4H;

9) mpuoOpeTeHHe ONBITA MNPE3CHTAIMH  PE3YJIbTATOB  BBIMOJHEHUS  XUMHYECKOTO
dKCIepUMeHTa (11abopaTOpHOTO OMbITa, Ja00pPaTOPHON PpabOThl MO HCCIENOBAHMIO CBOWCTB
BEILIECTB, yUeOHOTO MPOCKTA);

10) 3amHTEpPECOBAHHOCTH B  COBMECTHOM CO CBEPCTHHKAMH  [O3HABATEIBHOW U
MCCIIEI0BATENbCKON AEATEIbHOCTH MIPU PEIICHUH BO3- HUKAIOIIMX NpoOJeM Ha OCHOBE YuéTa
O0IIMX MHTEPECOB M COTJIACOBAHUS MO3UIMU (00CYykAeHHsS, 0OMEH MHEHHSIMH, «MO3TOBBIE
IITYPMbI», KOOPJAMHALMS COBMECTHBIX JEHCTBHUIL, ONpeNeNeHue KPUTEPHEB MO OLIEHKE
KauecTBa BBHITIOJIHEHHOW PabOTHI U JIp .);

YHuBepcaJlbHBIMH PeryJIATHBHBIMH AeiCTBUSIMH

11) yMeHHEM  CaMOCTOSATENBHO  ONPEAENATh  IEeMH  JCATCIbHOCTH, IUIAaHUPOBATH,
OCYLIECTBIIATh, KOHTPOJIMPOBaTb M MNpPH  HEOOXOAMMOCTH  KOPPEKTHPOBATh  CBOIO
JeATeNbHOCTh, BHIOMpaTh Haumbonee HSPPEKTUBHBIE CHOCOOBI pEHmICHUS YYEOHBIX |
MO3HABATENLHBIX 3a/1a4, CAMOCTOSTENbHO COCTABIATh MM KOPPEKTHPOBATH MPEATOKEHHbIN
aNrOPUTM JICHCTBUI NpPU BBINOJHEHUU 3aJaHUN C Y4ETOM MOJYYEHHUS HOBBIX 3HAHUH 00
M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX; OI[EHUBATh COOTBETCTBHE IMOJYYEHHOTO
pe3ysbTaTa 3asBJICHHON 11EMH;

12)  yMeHWeM WCHONB30BaTh W AHANM3HPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUH
3aJlaHui .

IlpenmeTHBbIE pe3yJabTAThI



B cocraBe mnpeaMeTHBIX pe3ydabTaTOB II0 OCBOCHUIO 0053aTEIbHOTO
COJZIEpKaHMsI, YCTAHOBJIECHHOT'O JIaHHOW HpUMEpPHON pabdouel nporpaMmon,
BBIJCJISIIOT: OCBOCHHBIE OOYYalOIMMMHCS Hay4dHbl€ 3HAHUS, YMEHHUS WU
CIiocoObl JIeHcTBUM, crienu(UYECKUEe HJIsI ONPEAMETHONM 00JacTu «XHUMUS»,
BUJIbl JEATEJIBHOCTU 110 MNOJYYEHHIO HOBOI'O 3HAHWs, €ro MHTEpOpETALWH,
npeoOpa30BaHUI0O U MPUMEHEHUIO B PAa3JIMUYHBIX YYEOHBIX U HOBBIX
CUTYyaLUsIX.

[IpenmMeTHbIe pe3ysbTaThl IPEJICTABICHBI IO roJlaM OOyUYE€HHUsSI U OTPaXKaroT
c(HOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS CIICAYIOIUX YMEHUMU:

8 Kiacc

1) paCKpbIBaTh CMBICJI OCHOBHBIX XUMHWYECKUX NOHSITHUM: aTOM, MOJIEKYJa,
XUMHUYECKHUU DJIEMEHT, HNPOCTOE€ BEHIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOZHAST U HEOJHOPOJAHAs1), BAJICHTHOCTh, OTHOCHUTEJbHAsi aTOMHas U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJII XUMUYECKOro 3Jie- MEHTa B COCAUHEHUH, MOJISIPHBIN O0BEM,
OKCHJI, KHUCJIOTAa, OCHOBAHUE, COJIb, DJIEKTPOOTPUIATEIBHOCTb, CTEIICHb
OKHCJICHUSI, XHUMHUYECKasi peakiiysi, KiaccuuKkanus peaKiui: peakiuu
CO€JIM- HEHUSs, PEAKIIMH Pa3JIOKEHUsI, peakluud 3aMeIIeHUs, peakiiuu 00-
ME€Ha, PK30- U YHJOTEPMHUUYECKHE PEaKIINHU; TCILI0BOM 2(PPeKT peakuu; siapo
aToMa, DJJICKTPOHHBIM CJOW aToma, aToMHasi OpOuTa b, paaUyCc aToma,
XUMHUYECKasi CBsI3b, MOJISIPHAsI U HEIOJISIpHAsT KOBAJICHTHAs CBsI3b, MOHHAs
CBsI3b, HOH, KATUOH, AaHUOH, PacCTBOP, MaccoBasi J0JIs1 BelllecTBa (IpOIICHTHAS
KOHIIEHTpAIUs) B pacTBOPE;

2) WUTIOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHYECKUX MOHSATHUH (CM. II.
1) u npUMEHSTh 3THU NOHSATHUS MPU ONMCAHUM BEIIECTB U UX ITPEBPAICHUMN;

3) UCIIOJIb30BaTh XUMHYECKYK CHUMBOJIMKY JUISI COCTaBJIieHUsT (HOpMYJT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIMIA;

4) OTIpeJICISITh BaJEHTHOCTh AaTOMOB »JJIEMEHTOB B OHHApHBIX cCoOe-
JIMHCHUSX; CTCIICHb OKHCIICHUS DJIEMCHTOB B OHMHApPHBIX COCAHUHCHUSX;
OPUHAJICKHOCTh BEHIECTB K ONPEJCIEHHOMY KJAacCy COCAMHEHHUH IO
dopmynmam; BuJI XUMUYECKOM CBs3M (KOBaJICHTHasT W HWOHHAas) B
HEOPraHUYECKUX COCIUHECHUSX;

5) packpeiBath cwmbica Ilepumoamueckoro 3akona JI. WM. Menneneena:
JAEMOHCTPUPOBATh [MOHMMAHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX DJJIEMEHTOB OT HMX MNojoxkeHus B llepumonmueckon cucreme;
3aKOHOB COXPAaHEHHSI MACChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOI'O YY€HHS, 3aKOHA ABOTaJIpO; ONUCHIBATh U XapaKTEpHU30BaTh
tabnmuunyro ¢opmy Ilepumogumdeckoil CHUCTEMBI XHUMHYCCKHX DJIEMEHTOB:
pa3audaTrh IIOHSTHS «TJiaBHass Tnoarpynmna (A-rpynma)» HW o «ImoOodHas
noarpynmna (b-rpynma)», wManable W OOJIBIIME MEPHOJIBI; COOTHOCHUTH
o0O3HaUeHusl, KOTOpble HMEIOTCsS B Taoauine «llepumoamdeckasi cucrema
XUMHUYECKUX  DIJIEMEHTOB J. n. Menpaeneea C YUCJIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XHMUYECKHX DJIEMEHTOB (COCTaB U
3apsii  sjpa, oOOIlee 4YHCIO JJEKTPOHOB U paclpejieiecHue ux 110
AIEKTPOHHBIM CJIOSIM);

6) KJ1aCCH(pHUITUPOBATh XUMHUYCCKHE DJICMEHTHI; HCOPraHUYSCKHUE BEIICCTBA;



XAMHAYECKHEe peaknuu (M0 YHUCIy W COCTaBy Y4YacTBYIOIIUX B pPEaKIAHU
BCIIIECTB, 110 TCIJIOBOMY 2 PEKTY);

7) XapaKTepHu3oBaTh (OIMMMUCHIBATh) OOIIHME XUMHYCCKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, TOJTBEPKAAasl OMMCAHUE MPUME- PAMH MOJICKYJISIPHBIX
YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIINH;

8) IIPOrHO3UPOBATh CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT HWX Ka-
YECTBEHHOTO COCTaBa; BO3MOXXHOCTH TIPOTCKAaHUS XWUMHYCECKUX TIpe-
BpAIMICHUN B PAa3IUIHBIX YCIIOBHSIX;

9) BEIYUCIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO W MOJSPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOTO »djeMeHTa 1o QdopMmyJie
COCIMHCHUS; MAaCCOBYIO JIOJIO BEIIIECTBA B PAacTBOPE; MPOBOJIUTH PACUETHI
110 YPAaBHECHUIO XUMHUYECKON peaKIluu;

10) IPUMEHSITh OCHOBHBIC OIIE€pAIlUH MBICIIUTEIILHONU JICSITEJILHOCTH —
aHaJIn3 U CHHTEC3, CpaBHEHUE, 00001IcHHE, CHCTEMAaTU3aIuIo,
KJIacCU(PUKAIIUIO, BBISIBICHHE NPUYUHHO-CJIEJICTBEHHBIX CBsI3€d — JIIsd
W3YYCHHUSI CBOWCTB BEIIECTB U XUMHYCCKUX PCAKIIHMI; €CTECTBCHHO-HAyYHbIC
METOJbI TIO3HAHUSI — HAOJIOJEHHE, U3MEPEHHE, MOJICIHpPOBaHUE,
DKCHEPUMEHT (peaibHbI U MBICIICHHBIN);

11) cneqoBaTh  IpaBUJaM  ITIOJIB30BaHUS  XUMHUYECKOW  MOCYydoW |
mabopaTOpHbIM OOOpyHOBaHMEM, a TaKXke IIpaBUjaM oOOpalieHus ¢
BEIlIECTBAMHU B COOTBETCTBUM C HWHCTPYKIHUSIMH TI0 BBIINOJIHEHUIO
JT1abOpaTOPHBIX XWUMHYECKHUX ONBITOB IO TOJYYCHHIO W COOHpPaAHHIO
razoo0pa3HbIX BelIecTB (BOJOpOJAa ¢  KHCJIOpOAa), IPUTOTOBJIICHUIO
pPacTBOPOB C OIPEJACIEHHONW MacCOBOU JI0JE€H PACTBOPEHHOTIO BEIECTBA;
TUIAHUPOBATH U MPOBOJUTH XUMUUYECKHE DKCIIEPUMEHTHI MO PACIIO3HABAHUIO
pacTBOPOB 1EJIOYEH M KHUCJIOT C MOOMOIIBIO HWHAUKATOPOB (JIaKMYC,
benondranenH, METHJIOPAHXK U JIp.).

9 KUIACC

1) pacKpbIBaTh CMBICII OCHOBHBIX XHMHWUYECKUX MOHSATHN: XUMHUYECKHUU
DJIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTUOH, AaHWOH, MNPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIECTBO, BAJICHTHOCTh, JJIECKTPOOTPHUIIATEIBHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUECKasl peakius, XUMHYECKasi CBsI3b, TEIUIOBOW 3ddeKT
peakiuu, MOJIb, MOJISIPHBINM OOBEM, PACTBOP; DJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAsT JUCCOIMAIUsI, PEAKIIMU HOHHOTO OOMEeHa, KaTaJiu3aTop,
XHUMHUUYECKOE paBHOBECHE, OOpaTUMble W  HEOOpaTUMBbIC  pPEaKIUH,
OKUCJIUTEIb-HOBOCCTAHOBUTEIbHBIC PEAKIIUU, OKHUCIUTEIIb, BOCCTAHOBUTEIb,
OKHCJICHUE M BOCCTAHOBJICHHE, aJLIOTPOINHs, aM(OTEPHOCTb, XUMHUECKas
CBs3b (KOBaJICHTHAsI, MOHHAsI, METAJUIMYECKasl), KpUCTAUTMUECKasl peuiéTka,
KOPpPO3HUsi METAJJIOB, CIUJIABbI; CKOPOCTh XUMHYECKOU peaKIuu, MpeeIbHO
nonyctuMas konnentpauus (IT1J1K) Bemniecta;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATUH (CM. II.
1) u npUMEHSITh 3TU NOHSTHUS NPU ONMCAHUU BEIIECTB U UX IMPEBpPAIlCHUN;

3) UICIOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JUIS COCTaBJICHUS (QopMys
BEIIICCTB U YPABHECHUN XUMHUYECKUX PEAKIIHUII;

4) ONIPENEHITh BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMHUYECKHUX DJIEMEHTOB
B COEIMHEHUSX Pa3JIMYHOIO COCTaBa;, IMPHUHAIIECKHOCTh BEIIECTB K



onpeaeaEéHHOMY KJacCcy COeJIMHEHUN 1o popmysiaM; BUJ XUMHUYECKOU CBS3U
(KkoBaJIeHTHasl, UOHHAsl, METAJUINYECKasi) B HEOPraHUYECKUX COCIUHCHUSX;
3apsiJl MOHA 110 XUMHUYECKOU (hopmyJie; XxapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEJIMHECHUH, TUI KPUCTAJIJIMYECKOU peléTKu
KOHKPETHOI'O BENIECTBA;

5) packpbeiBaTh cMmbIica llepuoanueckoro 3akona JI. M. Mennaeneesa u
JICMOHCTPUPOBATh €ro ITIOHUMaHHE: OINUChIBAaTh W XapaKTepU30BaTh
tabnuunyro ¢opmy Illepuoagndeckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB:
pa3nuyath TIOHSTUS «rJjaBHas moarpymma (A-rpynma)» U «I1o0o4YHas
noarpynna (b-rpynmna)», wmajgble U OOJIBIIIME TEPHUOJIBI;, COOTHOCHUTH
0003HaYEeHUsI, KOTOPbIE UMEIOTCS B MEPUOJIUYECKON TaOJIHIIe, C YUCITOBBIMU
XapaKTEpUCTUKAMU CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsin  siapa, oOOIee YHCIO DJJIGKTPOHOB H  paclpelie]IieHue UWX 110
DIEKTPOHHBIM CJIOSIM); OOBSICHSITH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB DJIEMEHTOB M HX COCJAWHCHHUHN B NOpeaeiax MajblX IEPUOJIOB U
IJIaBHBIX TOJATPYIIT C YYETOM CTPOCHUS UX ATOMOB;

6) KJIAaCCH(UITUPOBATh XUMUYECKHUE DJIEMEHTHI; HECOPTAaHUUYECKHE BEIIESCTBA;
XHUMHUYECKHUE peakluu (10 YUCIy M COCTaBy YYacTBYIOIIUX B pPEaKIUU
BEIIIECTB, MO TEMJIOBOMY A(PeKTy, MO0 HU3MEHEHHIO CTENEeHEH OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB);

7) XapakTepu3oBaTh (OMUCHIBATh) OOIIMEe U cHeHUPUISCKUE XUMHUYECKUE
CBOMCTBa TMPOCTBIX M CJHOXKHBIX BEIIECTB, MNOATBEPKJasi OIMCaHUE
OpuMepaMu MOJICKYJISIPHBIX W HWOHHBIX YPaBHEHUUW COOTBETCTBYIOIINX
XAMHWYECKUX PEAKIINU;

8) COCTaBJISITh YypPaBHEHUS DJICKTPOJUTHUYECKON JTHUCCOIUAIIUU KHUCJIIOT,
IIE€JIOUEN U COJIEW; IMOJIHBIE U COKpAaIlEHHBbIE YPAaBHEHUS PEAKIIMA MOHHOTO
oOMeHa; ypaBHEHHUs  peEakuii, MOATBEPKIAOIINX  CYNIECTBOBAHUEC
F€HETUYECKOU CBSI3U MEXAY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

9) pacKpbIBaTh CYIIHOCTb OKHCJIMUTEJILHO-BOCCTAHOBUTEIBHBIX PEAKIIUMN
MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOI0O OajnaHca 3TUX peaKlInui;

10) IPOTHO3UPOBATh CBOMWCTBA BEMIECTB B 3aBUCHUMOCTHU OT UX CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUSI XUMHWYECKHX TMPEBpalll€HUil B pPa3IudYHbIX
YCIOBUSAX;

11) BBIYMCIISITh  OTHOCHUTEJIbHYIO MOJICKYJSIPHYIO M MOJISIPDHYIO MaccChl
BEILIECTB; MAaCCOBYIO JOJIK XHMHUYECKOIro »jeMeHTa 1o QdopMmyJie
COEJIMHEHUS; MacCOBYIO JIOJIO BEIIECTBAa B PAacTBOPE; MPOBOAUTH PACUETHI
O YPABHEHUIO XUMHUUYECKOMN pPEaKIINU;

12) cjieioBaTh ~ MpaBWJIaM  TIOJB30BAaHUS  XMUMHUYECKOW  MOCyJIOod |
mabopaTopHbBIM OOOpyJdOBaHWEM, a TaKXe TIpaBWjiaM OOpalleHust ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH MO  BBIINOJHEHUIO
JT1abOpaTOPHBIX XUMHYECKUX OMNBITOB MO TOJYyYSHHUIO W COOHPAHHIO
razoo0pa3HbIX BENIECTB (aMMHaKa M yrJIEKUCIOTO ra3a);

13) IPOBOAUTH PpEaKIMHU, MNOATBEPKIAOIIUE KAauYeCTBEHHBIM CO- CTaB
Pa3JIMYHBIX BEHIECTB: pPacClO3HABaTh OIBITHBIM NOYTEM XJIOopua- Opommuma-,
nonua-, kKapoOonar-, ¢Qocdar-, cumamkar-, cyiabdaT-, THIAPOKCHUI-UOHHI,
KaTUOHBl aMMOHHSI W HMOHBI H3YYEHHBIX METAJJIOB, MNPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpAX HEOPraHUUYECKUX BEIIECTB;

14) IPUMEHSITh OCHOBHBIEC OII€pallMd MBICIUTEIBHON AEATEIbHOCTH —



aHaju3 W CHHTE3, CpaBHEHHE, O0OOIIEeHHE, CHCTEMAaTU3aIlUI0, BBISIBICHUEC
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I WU3YYCHUSI CBOMCTB BEIICCTB H
XUMHUYCCKUX PEaKIUK;, EeCTECTBEeHHO-HAy4YHbIC METOAbl IIO3HAHUS —
HAOJIOJICHHUE, H3MEPCHHE, MOJCIHUPOBAHHE, SKCIECPHUMEHT (pealbHBIA U
MBICJICHHBI ).

Conepxanue yueOHOT0 npeamera

8 KIIACC

HepBOHaqaanme XHMHYCCKHE NMOHATHSA

I[Ipeamer xumum. Ponb XMMHUM B KM3HHM 4YeJIOBEKa. lena M BewlecTsa.
du3nyUecKrue CBOMCTBAa BEUIECTB. ATperaTHOE COCTOsiHUE BeuiecTB. [loHsiThe o
METO/laxX IIO3HAaHUS B XUMHUHU. XUMHUS B CHUCTEME HayK. UMCTbIE BElIeCTBa U
cmecu. CnocoObl pa3esieHus: CMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHMHYECKHE 3JeMEHThl. (CHUMBOJIBI XUMHUYECKHUX
a1eMeHTOB. IIpocThie U clo)KHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE,

Xumudeckas popmyia. BaleHTHOCT aTOMOB XUMHUYECKUX 3JIE€MEHTOB. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEILIECTB. OtHocuTenbHass  aTOMHasi  Macca.
OTHocuTenbHas MOJIEKYyJIsipHas Macca . MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTA
B COCJIMHCHUM.

du3nyuecKkue W XHUMHUYECKHE SBJICHUA. XHUMHUYECKasi  peakuuss U e€
MNPU3HAKU. 3aKOH COXpPaHEHHUsS MacChl BEIIECTB. XHUMHUUYECKHUE YpaBHEHMUS.
Krnaccudukanms XuMHU4YecKux peakuuil (CoOeqUHEeHUs, pa3IoKEeHUs, 3aMEILICHUSI,
oOMeHa) .

XAMHUYECKUN DKCHEPHUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYIOU, C
npaBujaMu padoTel B Jabopatopum ©W Opu€éMamMu  OOpalleHHus C
JjabopaTOpHBIM OO0OpPY/IOBAaHUEM; W3YYEHHE U OIHMcaHue (QU3NUYECKUX
CBOMCTB 00pa31l0B HEOPTAaHUUYECKUX BEIIECTB; HaOIIOAeHUE (PU3nUe- CKUX
(nmaBiieHME BOCKA, TAasiHUE JIbJla, paCTUpPaHUE caxapa B CTYIIKE, KUTICHUE U
KOHEHCaIlusl BOAbl) U XUMHUUYECKUX (FTOpEeHHUE CBE€YM, NPOKAJIMBAHUE MEIHOMU
MIPOBOJIOKH, B3aWUMOJICMCTBUE Me€Jla C KHCJIOTOW) SIBJIEHUU, HAOIIOAEHUE U
ONMCAaHUE NPU3HAKOB MNPOTEKAHUSI XUMHYECKUX peakiuul (pa3ioxKeHHue
caxapa, B3aUMOJEUCTBHE CEPHOM KHC- JOTBI C XJopuaoM Oapwus,
pasinoxkeHue ruapokcuaa wmeau(ll) npu HarpeBanuu, B3aUMOAECUCTBUE
)kene3a ¢ pactBopoMm coau wMmeau(ll)); msydenwme cmocoOOB pas3aesieHUs
cMecel (C moOMOIIbI0 MarHuTa, GuiIbTpOBaHUE, BRINAPUBAHUE, JTUCTUILISIINS,
xpomatorpadusi), OpOBEJICHHUE OYUCTKH MOBApEHHOUW COJIM; HAOJJIOJACHUE U
OMHUCAHUE PEe3yJIbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHHUS MACChl; CO3JaHUE MOAEJIEH MOJIEKYJI (1IIapOCTEPIKHEBBIX) .

Ba:xHeiimmne NMPEeACTABUTEIN HEOPraHUYECCKUX BCIIECCTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kucimopom — 3jeMEeHT U OpocToe
BeliecTBo . HaxoxxaeHue kuciaopoja B mOpupoae, (PU3NUECKue U XUMHUUYECKHUE
cBoiictBa (peakiuu ropenusi) . Okcunsl . [Ipumenenne kuciaopoaa . CrocoObr
MOJIyUYEHHUs KHUCJIOpoJia B JIadoOpaTOpMh M TPOMBIINUIEHHOCTH . KpyroBopot
Kuciaopoga B Tmpupoje . O30H — ajmioTporHas MoauUKaIMsI KUCIOPOa .



TernoBoit »¢hdeKT XUMHUUYECKOW peaKlMh, TEePMOXHMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMUUYECKHUE pEaKUMU. [OIUIMBO: Yrojib U METaH. 3arpsi3HECHUE
BO3/lyXa, YCHWJICHHUE MapHUKOBOTO 3¢ dekTa, pa3pyIlieHue 030HOBOTO CJOS.

Boxopoax — »3yiemMeHT M mnpocroe BewmecrBo. Haxoxkaenue Boaopona B
npupojie, (GU3NYECKHMEe W XHUMUYECKHE CBOMCTBA, IIPUMEHEHUE, CIIOCOOBI
nojryuyeHusi. Kucinorsr u conu .

KonuuectBo BemectBa. Mosnb. MonspHas macca . 3akoH ABOrajpo.

MossipHbIil 00BEM ra30B. Pacu€Thl MO0 XUMHUYECKUM YPaBHEHUSIM.

duzndeckue cBoMcTBa BOAbl. Bona KakK pacTBOpUTENb. PacTBOpHI.

HacepilieHHbIE W HEHACHIIIEHHBIE PAacTBOPBI . Pacmeopumocms eewjecmeé 8

6o0e.1 MaccoBast 1o/ BellecTBa B pacTBOpe . XHUMUYECKHE CBONCTBA BOJBI .
OcHoBaHusi . Ponb pacTBOpOB B ONpUPOAE U B KHU3HM 4yesioBeka . KpyroBopot
BOJIbI B OpUPOAE . 3arpsA3HEHUE NOpHU- POJHBIX Boa . OXpaHa M OYHCTKA
MPUPOJTHBIX BOJ .

Kmaccudukanms Heopranudeckux coenumHenuit. Oxcuawl. Kiaccudukarms
OKCHJIOB: coJjieoOpasyroniie (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) U
HecoJeo0pa3yromime. Howmenknarypa OKCHIOB (MexTyHapoIHas 51
TpuBHajbHas). DU3MUECKUEe U XUMUYECKHE CBOMCTBAa OKCUAOB . I[lomyuenue
OKCHU/JIOB .

OcHoBanusi. Krnaccudukamusi OCHOBaHMN: MIEJIOYHM U HEPACTBOPUMBIC
ocHoBaHUsl. HoMeHKkaTypa OCHOBaHMM (MeXAyHapoJHas W TpUBHUAIbHAs).
PDuU3NYECKHE U XMMHUYECKHUE CBOMCTBA OCHOBaHMUU. [loyyenne ocHOBaHUM .

Kucnorel. Knaccudukamnus kucior. HomeHkmatypa KUCIOT (MEXIyHapoHas
U TpuBHaibHasH). DU3NYECKUE U XUMUYECKUE CBOMCTBA KHUCJIOT. Psi/T akTHUBHOCTH
metasioB H. H . bekerosa. 11o- myyeHnue kucior .

Comu. Homenkiatypa coneid (MeXAyHapoAgHass U TpPUBUAIbHAsA).
dusznuecknue U XUMU4YecKkue cBoucrBa cosied. [lonyuenue cosen.

I'eHeTnueckas CBI3b MEXK/y KJIaCCaMHU HEOPIraHUYECKUX COEIUHEHUM.

XUMHYECKUNA DKCIIEPUMEHT: KAadECTBEHHOE OIPEACIICHUE COACPKAHUSA
KUCJIOpOoJa B BO3JlyX€; MOJydeHHUEe, cCOOUpaHue, paclio3HaBaHUE U U3YUYEHHUE
CBOMCTB KHMCJIOPOJa; HAOIIOJEHUE B3aMMOJEHCTBUS BELIECTB C KUCIOPOIOM
U yCJIOBHUS BO3HUKHOBEHHUSI W MOpEKpalleHusi ropeHus (Ioxkapa);
O3HaKOMJIEHHE ¢ OoOpa3iaMu OKCHUJIOB U OIMCAHUE MX CBOMCTB; IMOJyYE€HUE,
coOupaHue, pacHo3HaBaHUE M M3YyUYECHHME CBOMCTB BOJOpOJia (rOpeHue);
B3anMoicicTBHUE BOopojia ¢ okcugaom meau(Il) (Bo3MOXHO HCITIOJIb30BaHUE
BUJIEOMATEPHAJIOB); HAOIIOAEHUE OOpa3lOB BEIIECTB KOJIUYECTBOM | MOJIb;
hcclieqoBaHUE OCOOEHHOCTEH pacTBOPEHUsI BEUIECTB C Pa3JIMYHOU
pPacTBOPHUMOCTBHIO; NPUTOTOBJIEHHUE PACTBOPOB C OOPEAECIEHHOU MacCOBOU
JI0JIEll pacTBOPEHHOIO BEIIECTBA; B3aMMOJECHCTBHE BOJBI C MeETaJLIaMU
(HaTpueM U KajabliueM) (BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB);
OIpEeAEJI€HUE PACTBOPOB KHUCJIOT U IEJIOYEH C MOMOIIbIO WHIUKATOPOB;
HcciieIoBaHue OOpa3lOB HEOPTaHMYECKUX BEIIECTB pa3- JIMYHBIX KJIACCOB;
HaOJIIOJICHUE HU3MEHEHHSI OKPACKH HHIMKATOPOB B pPacTBOpax KHCIOT U
meaoue; m3lydeHue B3aumojierctBus okcuaa meau(ll) c pacrBopom
CEpHOM KHUCJIOTBI, KHUCJIOT C MeTaJUlaMH, pPEaKOUuil HEeUuTpaJIn3anuu;
NOJYYEHUE HEPACTBOPUMBIX OCHOBAaHMWU, BBITECHEHHUE OJHOIO MeTalljia
JAPYTUM M3 pacTBOpa COJIU; PEIIEHUE S3KCIOEPUMEHTAIbHBIX 3a/lad MO TEME
«Baknenmmue kinaccbl HEOPraHUYECKUX COETUHEHUN .



Ilepuognyeckuii 3akon u Ilepuoanueckasi cucTteMa XUMHYECKUX dJIeMeHTOB /I,
. Menpaeaeesa. CTpoeHne aToMoOB.
Xumunueckas cBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIUU

IlepBbie MOMBITKU KiIacCUPUKAIIUA XUMHUYECKUX DJeMeHTOB. [loHsitue o
rpyImmax CXOJHBIX AJIE€MEHTOB (II€JIOUHBbIE U IIECIOYHO3EMEIbHBIC METaJJIbI,
rajljoreHbl, HHEpPTHBIC Ta3bl) . DJIEMEHThI, KOTOPbIE 00pa3yroT aM@oTepHbIC
OKCHJIbl U TUJAPOKCHUBI .

Ilepnoanuecknit 3akoH. Ileprnognueckas cucreMa XUMHUYECKUX IJIEMEHTOB
JI. . MenneneeBa. KopoTkomepuomaHass W AJIUHHOIIEpOJHAST (POPMBI
Ilepuonnueckon cucremMbl xuMudyeckux »diueMeHToB [. M. Menneneesa.
Ilepuoasl u rpymmbl. OU3UYECKUN CMBICIT TMMOPSIJIKOBOrO HOMEpPA, HOMEPOB
nepruoaa U rpynribl SJJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sjaep. HWM30Tomnbl. DIEKTPOHBI.
CTpoeHHE DJIEKTPOHHBIX O0O00JIOUEK aToOMOB TIepBbIX 20 XUMUYECKHUX
aneMeHTOB llepuoanueckon cucremsl /l. 1. MenneneeBa. XapakTepucTuka
XAMHWYECKOI'0 3JIEMEHTA M0 €ro MNOoJIOKEHUt0 B llepmoanyeckoun cucreme [|
. 1A . Mennemneena .

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX DJJIEMEHTOB,
METAJUIMYECKUX W HEMETAIUIMYECKUX CBOMCTB MO IpynnaM W HNEpUOAaAM.
3nauenue Ilepuoamueckoro 3akoHa u  lleppoauMyeckol  CHUCTEMBI
XAMHWYECKHUX DJIEMEHTOB IJIsI pa3BUTHUA HAaykKu u npakTtku. . 1. Menneneen
— Y4€HBIM U I'PAXKJAHNH.

Xumuueckasi cBsi3b. KoBajieHTHass (ODoasipHas W HEIOJIIpHAasi) CBA3b.
DNEeKTPOOTPUIATENBHOCTh XUMHUYECKUX 3JIEMEHTOB. IOHHAas CBS3b.

Crenenp okucieHHUsa. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEaKLMUHU.
IIporuecchl OKUCIIEHNS U BOCCTAHOBIEHUS . OKUCIIMTEIN U BOCCTAHOBUTEJIH .

XUMHMYECKUN SKCHEPUMEHT: HU3y4Y€HHE OOpa3loOB BEIIECTB METAIJIOB U
HEMETAJIOB; B3aMMOAEUCTBHUE THAPOKCHUIA LIMHKA C PACTBOPAMHU KHUCJIOT MU
HICJIOYEH; IIPOBEAECHUE OIBITOB, WIUTIOCTPUPYIOLINX IIPUMEPHI
OKHCIHUTEIBHO-BOCCTAHOBUTEIIbHBIX peakumi (ropenue, peakuuu
pa3a0KEeHUsI, COCITUHEHUS ).

MexnpeameTrHble CBA3H

Peanuzanuss MeXnpeJIMETHBIX  CBSI3€M TIPpU  HWU3YYCHUHM XUMHH B 8
KJiacce OCYIIECTBISIETCS yepes HCIIOJIb30BaHUE KakK 001X
€CTECTBCHHO-HAYYHBIX MOHSITUN, TAK U MOHSITHUH, SBISIFOIIUXCS CUCTEMHBIMH
JIJIsl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mme ecTeCTBEeHHO-HAay4YHbI€ TIOHSTHS: Hay4dHbIM (aKT, THUOOTE3a,
TeopHus, 3aKOH, aHajJu3, CHHTE3, Kilaccudukamus, MNTEePUOAUIHOCTD,
HaOJII0AeHUE, DKCIIEPUMEHT, MOJICIIUPOBAHNUE, U3MEPEHUE, MOJICITb, SIBICHHUE.

dusuka: marepusi, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIIHUM,
U30TOMNBI, PAJUOAKTUBHOCTb, MOJICKYJa, DJICKTPUUYECKHM 3apsiji, BEIISCTBO,
TeJ0, 00BEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, PU3NUYECKUE BEIUYUHBI,
€AUHUIIBI U3MEPEHUSI, KOCMOC, TLIaHETHhI, 3BE3AbI, COJIHIIE.

buomnorus: porocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaJibl, TOPHBIE TOPOIbI,
MOJIE3HbIE UCKOMNAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIIACC

BenecTBo M XHMHYeCKasi peaKius

ITepuonnueckuit 3akoH. [lepuoanyeckas cuctemMa XUMUYECKUX 3JIEMEHTOB /I,
. MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHUM CBOMCTB
XMMHYECKUX DIEMEHTOB IEPBBIX TPEX MNEPUOJOB, Kanus, KaJIbLUUI W HX
COCIIMHEHUW B COOTBETCTBUM C IOJIOKEHHUEM »JIEMEHTOB B llepmoamueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BUAbI XMMHYECKOW CBSI3U. THIBI KPUCTAIIIMUYECKUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJLUIMYECKOU
PEMIETKH U BHUJa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHU4YeCKUX BEILIECTB
(MexayHapoaHasi W TpuUBHaJIbHAasA). XHWMHUYECKHE CBOMCTBA BEUIECTB,
OTHOCSIIUXCS K Ppa3jIUyHbIM KJIacCaM HEOPraHUYECKUX CO- E€IUHEHUM,
T€HETUYECKasl CBsI3b HEOPraHMYECKHUX BEIIECTB.

Knaccupukanmuss XMMHYECKUX peaklMi MO pa3jIuyHbIM HOpu3HaKaM (1o
YUCJIy M COCTaBy YYacTBYIOUIMX B pPEaklMU BEIIECTB, MO TEIMJIOBOMY
3¢pPekTy, M0 U3MEHEHHUIO CTENEHENH OKHCIJICHUS XUMHUUYECKUX 3JIEMEHTOB, I10
oOpaTUMOCTH, IO YYacCTHIO KaTajiu3aTopa). DK30- U DIHIAOTEPMHUUECKHUE
peakuy, TS pPMOXUMHUUYECKUE YpPaBHEHUS.

I[TousitTne o ckopoctu XUMHUYECKOW peaknuu. lloHATHEe 00 OOpaTUMBIX MU
HEOOpaTUMBIX XHUMHUYECKUX peakuusx. IloHATHE O TOMOI€HHBIX U
reTeporeHHbIx peaknusax. IloHsTue o xumuueckoM paBHOBecuU. DaKTOPBHI,
BJIMSIIOIIIUE HA CKOPOCTh XMMHYECKOW PEAKIIUU U MOJIOKEHUE XUMUUYECKOTO
paBHOBecHUsl. OKHCIUTEIbHO-BOCCTAHOBUTEJIbHBIE PEAKIHUH, DIEKTPOHHBIN
OajaHC  OKMCJIMUTEJIbHO-BOCCTAHOBUTEIBHONW  pEaKIUU. CocraBieHue
YPABHEHHUI OKHUCIUTEIbHO-BOCCTAHOBUTEJILHBIX PEAKIIUU C UCIIOJIb30BAHUEM
METOAa DJIEKTPOHHOTO OanaHca. Teopus 3JIEKTPOJIUTUUECKON OUCCOLMALINN.
DJEeKTPOJUTBI W He- 3JeKTposiuThl. KaThoHbl, aHHWOHBI. MexaHu3M
JIccolauu BEIIECTB C PA3JIMYHBIMU BHAAMH XHUMHUYECKOU CBS3H.
Crenenp qucconuanu. CUiabHbIE U Cl1a0bl€ JIEKTPOJIUTHI.

Peakuun wmoHHOro oOMeEHa. VYcCJIOBUsI MNPOTEKaHUSI PEaKUUN HMOHHOTO
oOMeHa, MOJHbIE U COKpalIEHHbIE WOHHBIE ypaBHEeHUs peakuuii . CBolicTBa
KHUCJIOT, OCHOBAHUU U COJIEH B CBETE MPEJICTABICHUN 00 IJIEKTPOJIUTUUECKOU
nuccouuanuu . KauecTBeHHbIE peaKlUU Ha HOHBI . [lonsmue o cudponuse
cozetl .

XUMHUYECKNN IKCIIEPUMEHT: O3HAKOMIICHHUE C MOAEIISIMU KPUCTAILIUNYECKUX
pemETOK HEOPraHNYECKUX BEIIECTB — METAJUIOB U HEMETaJJIOB (Trpadura u
ajiMa3a), CJI0XKHBIX BEIIECTB (XJIOpU1a HATPHsl); UCCIIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOW pEeaKIUHU OT BO3JICHUCTBUS Pa3JIMYHBIX (PAKTOPOB;
HUCCIEIOBAHUE  JJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BELIECTB, IIpoliecca
JINCCOMUAIIMHA  KHUCJIOT, Iejioueid W cojied (BO3MOXXHO HCIIOJIb30BaHHUEC
BUJIEOMATEPHAJIOB); MNPOBEJAEHUE OMNBITOB, WLIIOCTPUPYIOIIMX TPU3ZHAKHA
MNPOTEKAHUS pEaKLMil MOHHOro obmeHa (O0Opa3oBaHUE OCAJIKa, BBIACIJICHUE
raza, oOpa3oBaHME BOJbI); ONBITOB, WUIIOCTPUPYIOUIUX IPUMEPHI
OKMCJIMTEIIbHO-BOCCTAHOBUTEIbHBIX peaknumn (ropeHue, peakuuu
pa3yioKEeHUsl, COCAUHEHMs); PACNO3HABAHHUE HEOPraHUYECKHUX BEUIECTB C
MOMOIIBIO KAaYECTBEHHBIX PEAKIIUM Ha MOHBI; PEIICHUE YKCIEPUMEHTAIBHBIX
3azad .



HeMeTanabl M MX cOeTNHEHUS

OOmast xapakTepucThka TajnoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe cTeneHu okuciaeHus . CtpoeHue u (GU3NYECKrUe CBOMCTBA MPOCTHIX
BEIIECTB —  TaJIOreHOB . XWMHUUYECKHME CBOMCTBAa Ha IIPUMEpPE XJIOpa
(B3auMoAeiicTBUE C METaJlJIaMH, HEMETaJIaMU, IIeJ04aMu) . XJIOPOBOAOPOI,
ConsiHasg KUCIOTa, XUMUYECKUE CBOWCTBA, IOJIydeHUE, NMpuMeHeHue. JleiicTtBue
XJIOpa W XJOpPOBOAOPOZA HAa OpPraHU3M 4YeJIOBeKa . BakHeliine XJopulbl U
WX HaXO0XJICHHE B IPUPOJIE .

O6mras xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENECHU OKHCIICHUS.

CtpoeHue u GU3HMUECKUE CBOMCTBA IMPOCTHIX BEHIECTB — KHUCJIOPOJia U CEPHI.
AnoTponHbie MOIU(PUKAITUN KUCIIOPOIa U cePhbl. XUMHYECKUE CBOWCTBA CEPHI .
CepoBosopo, cTpoeHue, GU3NYECKUEe U XUMUYECKHe CBOMCTBa . OKCUABI Cephl
KaK MPEeJCTaBUTEIN KHUCIOTHBIX OKCUIOB . CepHasi KHUCJIOTa, (PU3NUYECKHE U
XUMHUYECKUE CBoMcTBa (OOIIMEe Kak TPEeACTaBUTENsI Kjlacca KHCJIOT U
cnerupuydeckue) . XUMHYECKHUE PEaKIUH, JIeKAINEe B OCHOBE MTPOMBIIIJIEHHOTO
cnoco6a nojiyyeHusi cepHor kuciaothl . [Ipumenenue . Conu cepHOM KUCIOTHI,
KadyeCTBEHHasl peakius Ha cyjibdaTtuoH . HaxoxxaeHue cepbl U €€ COeIMHECHU N
B Opupojge . XUMHUYECKOE 3arpsi3HEHUE OKPY>Karollled cpelbl COCIUHECHUSIMU
cepbl (KUCIOTHBIE JOXIU, 3arpsi3HEHHUE BO3JAyXa U BOJOEMOB), CIIOCOOBI €T0
MpeaOoTBpAICHUS .

OOmias xapaKTepUCTHUKA 3JeMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTE€pPHbIE CTENECHU OKHUCIICHUS.

A30T, pacnpocTpaHEHHE B MPUPOJEC, PU3NUECKHEe U XMMUYECKHE CBOMCTBA .
Kpyrosopotr azora B mnpupoae . AMMHAK, €ro (PpuU3NYECKUEe U XUMUYECKHUE
CBOWCTBa, ToirydyeHHe W mpumeHeHue . Coiu amMMoOHUS, WX (PU3UUECKue u
XUMHUYECKHE CBOWCTBA, INpuMeHeHue . KadecTBeHHass peakuuss Ha HOHBI
aMMOHMS . A3O0THas KHUCJIOTa, €€ TMOoJydeHue, (Pu3ndeckue U XUMHUYECKUE
CcBoOicTBa (0OIME Kak MpeACTaBUTENs KJlacca KHUCIOT ¢ coeuuduyueckue) .
Hcrnionp30oBaHWE HUTPATOB U COJIEM aMMOHHMS B KadyeCTBE MHHEPAIbHBIX
yno0opeHuil . XUMHUUYECKOE 3arpsi3HEHUE OKpYKaIollel cpeabl COeAUHEHUSIMU
a3oTa (KUCJIOTHBIC JIOXK/IU, 3arpsI3HEHUE BO3/yXa, TOYBbl U BOJIOEMOB) .

docdop, amnorporHbie Mogudukanuu Gocdopa, puzndecKkrue U XUMUIECKUE
coictea . Oxcun docdhopa(V) u docdhopnHas xucnora, ¢GU3NYECKUE U
XUMHUYECKUE CBOMCTBa, moaydeHue . HMcmonb3oBaHue ¢ocdaToB B KadyeCTBE
MUHEPAIbHBIX YJIOOpEHU .

O6uias xapakrtepuctuka 3JjieMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKHUCJICHUS. YTJepod, aJIOTPOIIHBIC
Moau(UKaIIUKU, PacIpOCTpaHEHUE B MOpU- poje, (PUZNUECKHE U XHUMUYECKHUE
cBoiictBa. Ancopbuusi . Kpyrosopor yriepoaa B npuposae . OKcuabl yriepoa,
nX GU3NUECKUE U XMMHUUYECKHE CBOWCTBA, JEWCTBUE HA KHUBBIE OPTraHU3MBI,
MOJIy4E€HUE U TPUMEHEHHUE . DKOJIOTHUECKHUE NPOOJIEMbI, CBSI3aHHBIE C OKCHUIOM
yriaepoaa(lV); runoreza r1n00ajbHOTO MNOTEIUICHUS KJIMMATa; MNAPHUKOBBIN
addext . YroiabHas KUCJIOTa U €€ CcoJiM, UX (PU3NYEeCKUEe U XUMUYECKHUE
CBOWCTBa, TMOJy4YeHHE U TpuMeHeHue . KauecTBeHHass peakuus Ha
kapOboHaTuoHbl . Vcmonb3oBaHue KapOOHAaTOB B  OBITY, MEIUIIUHE,
MIPOMBIIIIJICHHOCTH U CETbCKOM XO3SIMCTBE .

I[lepBonauanpHbIE TIOHSATUS OO0  OpPraHUYECKHX  BEIIECTBaAX  Kak O
COEIUHEHUSIX yrijiepojia (MeTaH, 3TaH, dTUJIEH, alleTUJIEH, PTaHOJ, TJIULEPUH,



YKCyCHasi Kucjiora). Mx cocmas u xumuueckoe cmpoenue. lloHsaTue o
OMOJIOTHYECKH BaXXHBIX BeEIIECTBax: XUpaxX, OejKkax, yrjieBogax — MU HX
poJiM B JKWU3HU 4eJloBeKa. MamepuanbHoe eOuHCmMB0 OpeaHU4ecKux u
HeopeaHUuuecKux coeOuHeHull.

Kpemnaunii, ero ¢usmueckne U XUMHUYECKHE CBOWMCTBA, MOJYyYCHHUE U
npuMmeHeHue. CoequHEeHUs1 KpeMHUs B Iipupojie . OO1iume npeacraBieHus 00
okcuae kpemHusA(IV) wu  kpemHueBoii kuciaore . Cuiamkartbel, HX
HUCIIOJIb30BaHUE B OBITY, MEAUIUHE, MNPOMBIILIEHHOCTH . Baowcnetiuwue
cmpoumenvHble Mamepuanvl: Kepamuxda, Ccmexio, yemenm, OemoH,
orcenezobemon. Ilpobremvl 6e30nacHO20 UCNONBL30GAHUSL CMPOUMENbHBLX
Mamepuanos 8 NOBCEOHEB8HOU IHCUSHU.

XUMHYECKUNH  DKCIIEPUMEHT: H3y4YeHHUe oOO0pas3loB HEOPraHUYECKUX
BEIIIECTB, CBOMCTB COJISIHOW KMCJIOTBI; MPOBEJICHUE KAUYECTBEHHBIX PEaKLIMH
Ha XJIOPUJUOHBI M HAOJIOJEHHUE TPUZHAKOB UX TMPOTEKAHUS; OMNBITHI,
oTpaxkaromue (HU3NIECKUEe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB UM WX
coeIMHEeHUH (BO3MOXKHO MCHOJb30BaHUE BHUJICOMATEPUATIOB); O3HAKOMJIEHUE
c oOpa3iiaMu XJIOPUJOB (TaJIOT€HUJ0B); O3HAKOMJICHHE C OOpa3laMu CEphl U
e€ coenuHeHUsIMA  (BO3MOYKHO  HCIIOJIB30BAaHUE  BHACOMATEPHUATIOB);
HaOJI0IcHUE nporecca oOyTrIuBaHUSA caxapa noJ JIEICTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOThI; HU3YYEHHE XUMHUYECKUX CBOUCTB
pa30aBI€HHON CEpPHOU KHUCIOTHI, IMPOBEJIECHUE KAUYECTBEHHOW peaKIuu Ha
cyibdaT-uoH U HAOJIOJIEHUE NOpu3HaKa e€ IPOTEKaHUs; O3HAKOMJIEHUE C
(puznueckumMu cpoiicTBaMu a3ora, pocdopa U UX COEAMHEHUU (BO3MOKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), OOpa3laMHu a30THBIX M (PochOpHBIX
yaoOpeHuil; mojaydyeHue, coOMpaHue, paclio3HaBaHUE U HU3y4YEHUE CBOICTB
aMMHuaKa; MPOBEACHHUE KAYECTBEHHBIX pEakIduid HAa HWOH AaMMOHHUS U
pochar-uoH M uU3yYEeHHE NPU3HAKOB UX IPOTEKAHUS, B3aAUMOJECUCTBUE
KOHLEHTPUPOBAHHOU a30THOM  KHUCJIOTBI C  Mebl0  (BO3MOYXKHO
HCITIOJIb30BAaHHUE BUJAEOMATEPHUAJIOB); U3yUYEHHUE MOJICJICH KPUCTATLIMYECKUX
pemi€Tok anmasa, rpadwura, QyJIiepeHa; O3HAKOMJIEHHE C MNPOLECCOM
azcopOIIMM  pacTBOPEHHBIX  BEIISCTB  AKTUBUPOBAHHBIM  YIJIIEM H
YCTPOMCTBOM MPOTHUBOrasa; MNOJIyde€HUE, COOUpaHHE, pachno3HaBaHUE U
U3YUYECHHUE CBOMCTB YIJIEKHCIOTO ra3a; NpoOBEAECHUE KAUECTBEHHBIX PEaKILIUH
Ha KapOoOHaT- U CUJIMKAT-UOHbI U U3YUYEHUE MNPU3HAKOB UX IMPOTEKAHUS;
O3HAKOMIJICHHUE C TMPOAYKIMEN CHIUKATHOW IIPOMBILIJICHHOCTH; pPELICHUE
DKCHEPUMEHTAJIBHBIX 3a/Jad 0o Teme «BakHeWmme HeMeTaibl U HX
COCJIUHECHUS.

Metaibl 1 HX COCIMHECHUA

OOmiass xapakTe€pUCTHKAa XHUMHUYECKUX DJJIEMEHTOB —  METaJUIOB Ha
OCHOBAaHWU UX TMOJIO)KeHUs B llepuoamuyeckol cuUCTEME XHUMHYECKHUX
anemeHToB J[. 1. MenneneeBa u crtpoeHust aroMmoB. CTpOe€HHE METaJJIOB.
Meranyeckasd CBs3b M METAJUIMYECKas KpUCTAUIMYEeCKas peléeTka.
DJIEKTPOXUMHUYECKUN P HaNpsHKCHUMN MeTajuioB. Pusudeckue U
XUMHYECKHUE CBOMCTBa MeTaLuioB. OOmMe cnocoObl MOJYyYECHHUsS] METAJUIOB.
[TonsiTHe O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUThl HUX OT
koppo3uu. CmnaBsl (CTajb, 4YYT'yH, [JIOpaJIOMUHUM, OpoH3a) M HX
MNpPUMEHEHHE B OBITY U NPOMBIIIJIEHHOCTH .



[Ilemounble MeTamnbl: nojioxkeHue B llepronmueckorl cucTeMe XMMHYECKHUX
anieMeHTOB JI. 1 . MeHnaerneeBa; CTpOCHUE UX aTOMOB; HAXO0XXJIEHUE B IIPUPOLIE .
PU3NYECKHE U XUMHUUYECKUE CBOMCTBA (Ha Npumepe HaTpus U Kanusi) . OKCuabl
A TUAPOKCUABI HATpUs U Kajius . lI[pyMeHeHHe LIEIOYHBbIX METAJIOB U HUX
COCIMHEHUM .

I[IlemoyHoO3eMeIbHBIE  METAJIJIbI MarHdid M KaJblUW:  MNOJIO)KEHHE B
ITepuonnueckol cucreme XuMH4eCKux 3j1eMeHTOB /. 1. Menneneesa; ctpoeHue
HX aTOMOB; HaxoXJAeHue B npupone. PU3nMUYEeCKHEe U XUMUYECKHUE CBOMCTBA
MarHvs W Kajiblusi. BakHeiliime coequHeHUs Kalblusl (OKCUI, TUIAPOKCH]I,
cosnn). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTPaHEHHUS .

Amomunuii: nosoxxkenne B Ilepuoamyueckol — cucreMe = XMMHYECKHUX
aniemeHTOB J[. M. MenneneeBa; CTpoeHHME aToMa; HaAXOXJICHUE B IIPUPOIE.
du3uyuecKkue MW XUMHUYECKHE CBOWCTBAa allOMHUHUsS. AM@OTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AJTFOMUHUS .

Kenezo: nonoxenue B Ilepuognueckoid cucteMe XUMHUYECKUX AJIEMEHTOB /I,
. MengeneeBa; CTpO€HHME aToOMa; HaxXOXJAeHUE B npupose . dusmyeckue u
XUMHYECKHE CBOMCTBa >kene3za . Okcuapl, THAPOKCUAbl U coiu kene3a(ll) u
xkene3a(Ill), nx cocraB, CBOMCTBa| MOJIyUYCHHUE .

XUMHUYECKUN DKCIICPUMEHT: O3HAKOMJICHHE C oOpasliaMyl METaJIJIOB |
CILUIaBOB, UX (PU3UUYECKHMMH CBOMNCTBAMU; U3YUYEHHUE PE3YyJIbTAaTOB KOPPO3UU
METa/IOB (BO3MOYKHO HMCHOJB30BaHUE BHJCOMaTEpHUaJIOB), OCOOEHHOCTEM
B3aUMOJICUCTBUSI OKCHAA KalbIlUs W HATPpUs C BOAOW (BO3MOXHO
HCIIOJIb30BAaHHUE BHUAEOMATEPHUAJIOB); UCCIICJOBAHUE CBOMCTB XECTKOU BOJIBI;
mpoliecca TOPEHHUS JKejie3a B KHCIIOpoae (BO3MOYKHO HCITOJIB30BaHUEC
BHJICOMATEPHUAIIOB); ITPU3HAKOB MPOTCKAHUS KAaUYECTBEHHBIX PEaKIUi Ha
UOHBI (MarHus, KajbllUs, aJllOMHUHUsS, ITUHKA, xene3a(ll) u xemeza(lll),
menu(ll)); HaGmroaeHHEe U ONMHMCAaHHUE MPOIECCOB OKpalluBaHUS MJIAMEHU
WOHAMH HATPpHs, KaJIus ¢W KaabOus (BO3MOKHO WCHOJIB30BaHUEC
BHUJICOMATEPHUAJIOB); HCcleqoBaHue aM(POTEPHBIX CBOWCTB THUIAPOKCHUIA
AITFOMUHUS M TUJIPOKCHUJIA IIUHKA;, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a1a4 MO
Te-Me «BaxxHennre MeTajljibl U UX COCAUHEHUS.

XuMHus H OKpYKaWOIIasg cpeaa

HoBbie wmarepuanbl MW TexXHOJOruu. BemecrBa W MaTepualbl B
MOBCEIHEBHOW >KU3HU 4ejoBeka. XuUMUS U 370poBbe. beszomacHoe
HUCIIOJIb30BAaHUE BEIIECTB U XMUMHUUYECKUX peakiuil B ObITy. [lepBasi momoIllb
Opu XUMHUYECKHUX OXoraXx ¢ oTpaBieHUsIX. (OCHOBBI HSKOJOTHYECKOU
rpaMOTHOCTH. XUMHUUYECKOE 3arps3HEHUE OKpYy Karollei cpenbl (MpeeibHas
nomnyctuMass KoHueHTpanus BemiectB — [IJIK). Ponp xumum B pereHuu
AKOJIOTUYECKHUX MPOOIIEM.

[Ipupoanbie UCTOYHUKHU YTJICBOJIOPOJIOB (YTroyb, MPUPOJHBIN ra3, HEPTH),
OPOJYKTHI UX MePepadOTKU, UX POJIb B OBITY U ITPOMBIIIJIECHHOCTH.

XUMHUYECKUN HKCIIEPUMEHT: U3yUeHUE 00pa3I[0OB MaTEpHUATOB (CTEKIO0, CILIaBhI
METAJIOB, MTOJIMMEPHBIE MAaTEPHUAIIBI).

MemnpenMeTHue CBA3HN

Peann?,aunﬂ MCKITPCIMCTHDBIX CBsI3CH IIpyu MU3Y4YCHHMH XHUMHH B 9 xnacce
OCYHICCTBIISICTC YCPC3 HCITIOJIIBb30BAHUC KakK O6H_II/IX CCTCCTBCHHO-HAY4YHbIX



HOHHTHfI, TaK H HOHHTHﬁ, ABJIIOIIMUXCS CHCTCMHBIMH 1JIsI OTACJIBHBIX
npeaMEeTOB €CTCCTBCHHO-HAYYHOI'O OHKJIA.

OO1me ecTecCTBEHHO-HAay4YHbIE TIOHSITHS: HAay4dHbIM (akT, rumores3a, 3aKOH,
TEOpUs, aHaJIN3, CHUHTE3, KiacCcuduKaius, MEPHUOIUIHOCTH, HAOIIOJICHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPECHUE, MOJIC/b, SIBIICHUE, MTAPHUKOBBIN
apdexr, TexHomorus, mMarepuanbl. DdDusuka: marepus, aToMm, >DICKTPOH,
MMPOTOH, HEUTPOH, MOH, HYKJIHJ, HM30TOIIbI, PaJIHOAKTUBHOCTH, MOJICKYJIA,
DICKTPUUCSCKUMN  3apsiji, MOPOBOJAHUKH, TOJIYIPOBOAHUKH, IHUIIICKTPUKH,
(orornnemMeHT, BelIECTBO, TEIO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBa,
ras, pacTBOp, PaCTBOPUMOCTb, KpHUCTAJUIMUYECKasi peuieéTka, CIUIABHI,
(bnzmyueckue BEITUYHWHBI, €IUHUIIBI U3MEPESHHUSI, KOCMUYECKOE TIPOCTPAHCTBO,
IJIaHEeThI, 3BE31b1, CoTHIIE.

buonorus: porocunrtes, npixanue, omocdepa, 3KocucreMa, MUHEPAJILHBIC
YI0OpEHUSI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATSIbLHBIC BEIIECTBA .

I'eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE IOPOJHI,
MOJIC3HBbIE UCKOTIAEMbIE, TOIIJINBO, BOJTHBIE PECYPCHI.

I11. KanennapHo-temaTnuyeckoe njaHupoBaHHe
8 kiiace, 2 yaca B Henes110(70 yac)

Ne [Mara Tema ypoka Koimuecso
YPOK | IPOBe/IeHU 4acoB
a b
Pasznen 1. HauajbHble MOHATHS M 3aKOHBI XUMHH. (20 yacoB)
1. Bronubiii nHCcTpyKTaX mo Th mpu pabore B kabunere xumum. | 1
[Ipenmer xumuu. Ponb XUMUU B )KU3HU YEIIOBEKA.
2. MeTo/b1 U3ydeHUsT XUMUN 1
3 ArperatHble COCTOSIHHSI BEILIECTB 1
JL.p Nel. 1
«3HaKoMCcTBO ¢ JaboparopHbiM obOopyaoBanueMm. [IpaBuia
TEXHUKHU 0€30MacHOCTH MpU paboTe B XUMHUECKOM KaOHHETE).
5 duznyeckue SBICHUS B XUMHH 1
6 ATOMHO-MOJICKYJISIPHOE YICHHE 1
7. XHUMHUYECKUE DJIEMEHTHI 1
8 [Mepuoanueckas Tabnuma JI.11. Menneneesa 1
Q. 3HAKN XUMUYECKHUX JIEMCHTOB 1
10. Xumudeckne HopMyIbl 1
11. Xumuaeckne GopmyIbl 1
12. BayieHTHOCTB 1
13. BasienTHOCTB 1
14. Xumuueckue peakiuu. [Ipu3Haku u ycaoBus ux nporekanms. | 1
15. 3aKOH COXpaHEHUsI Macchl BEILIECTB. 1
16. XUMHUYECKHE PEAKIIHH. 1
17. THUIbI XUMUYECKUX PEaKIHMA 1
18. THUObl XUMHUYECKUX PEAKITUN 1
19. [ToBTOpenue u 0600IIEHUE TEMBI. 1
20. KonTpoas 3nanuii «HayajibHble NOHSATUSA XUMHID) 1
Pasnen 2. Baskseiilmiue mnpeacTaBUTe/]IM HeopraHu4yeckux BemecrB. KoimnuyecTrBeHHbIE
oTHomeHusi B xumuu (17)
21. Bo3nyx u ero cocras 1
22. Kucnopon.JI.p. Ne2. [lonyuenue, coOupanue u pacrio3HaBaHHE | ]
KHCII0pOoJa
23. Oxcuapl 1
24. Bonopoa.JI.p. Ne 3. Ilonyuenue, coOupanne u pacrozHaBanue | 1




BOJIOpOJA
25. Kucnotsl 1
26. Comu 1
27. KommuecTs BemecTna. 1
28. MounsipHasi Macca BEIecTBa. 1
29. Monsipablii 006EM Ta30B. 3aKOH ABOTaIpo 1
30. Pemenne 3amay ¢ HMCMONB30BaHUEM IOHATHH «KonMu4uecTBO | 1
BEIIIECTBAY, «MOJISIPHAS Maccay.
31. Pemenne 3agad ¢ WCMONBb30BaHWEM IOHATHH  «MOJSIpHBIA | 1
00BEMY, «IHCIIO ABOTaIPO».
32. [ToaroroBka K KOHTPOJIBLHOM padote 3a 1 momyroaue 1
33. Boma. OcHoBaHus. 1
34. PacTBOphl. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTRA. 1
35. KonTpoabnast pabora 3a 1 nosyroaue. 1
36. [ToBTOpEHME TEMBI «Baxneimne MpEACTAaBUTENH | ]
HEOPTraHWYECKUX BEIICCTBY
37. [ToBTOopenue Tembl «KonnuecTBEHHbIC OTHOIICHUS B XHMHH 1
Pa3znes 3. OcHOBHBIE KJIacChl Heoprauuyeckux coeaquuenui (10 yacos)
38. Oxcuapl. Knaccudukanuys u cBoiCTBa. 1
39. OcHoBanus. VX kmaccudukarus 1 CBOWCTBA. 1
40. Kucnorsl: knmaccudukaius 1 CBOMCTBa 1
41. Kucnorsl: kmaccudukaius 1 CBOMCTBa 1
42. Comu. 1
43. Comu. Knaccudukanus u cBoicTBa. 1
44, lenerndeckast CBA3b ~ MEXKIY KiaccaMd HEOpPraHUYeCKHx | 1
BEIIIECTB.
45, JL.p. Ne4. Perienne skcriepuMeHTaIbHBIX 3aa4. 1
46. O0001IeHNEe U CUCTeMaTH3allHs 3HavHI/H71 mo teme «OCHOBHBIC | |
KJIACCHl HEOPTaHMYCCKUX COCTMHCHUI)
47. Kontpons . 3HaHUN «OCHOBHBIE KJIacChl HEOPraHMYECKHX | 1
COCTMHEHUI
Paznen 4. Ilepuoauyeckmnii 3axkoH u Ilepuoamueckasi cucreMa XHUMHYECKHX 3JIEMEHTOB M
cTpoeHne aToma. (8 4acos)
48. EctecTBeHHbBIC cemeicTBa XUMHUYIECKUX 3JIEMEHTOB. | 1
AMbOTEPHOCTB.
49, OTkpbITHE MEHIelIeeBbIM ITEPHUOTNYECKOTO 3aKOHA. 1
50. OcHOBHbIE CBEJIEHUS O CTPOEHUHU aTOMOB 1
51. CtpoeHue »SIEKTPOHHBIX O00ONOYEK aTOMOB XHMMHYeCKHX | 1
anemenToB 1-20 B Tabmuie .M. Menneneena.
52. [Tepuonuueckuii 3aKOH U CTPOSHUE aTOMa 1
53. XapaKkTepucTUKa XHMHYECKOTO JJIEMEHTAa Ha OCHOBaHMU ero | 1
TTOJIOXKEHHUS B IEPUOJANYECKON CUCTEME.
54, XapaKkTepucTUKa XUMHUYECKOTO DSJIEMEHTAa Ha OCHOBaHMU ero | 1
MTOJIOKEHHUS B IEPUOANYECKON CUCTEME.
55. 3nauenue [lepuonnueckoro 3akona u Ilepuonnueckont cucremsr | 1

XUMHYECKUX 3jeMeHToB JI.J. MeHpaeneena.

Pa3gea 5. Xumuueck

asl cBAA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakunu. (144acoB)

56. HMoHHas XxuMudeckas CBA3b. 1
57. KoBaneHTHas xuMu4ueckas CBSI3b 1
KoBaJjieHTHas HEeIOJIsIpHasE CBSI3b.
58. KoBanenTHas nossipHas CBS3b. 1
59. MeTtammueckas XUMHUUECKasi CBSI3b. 1
60. CreneHb OKHCIIEHHS. 1
61. CreneHb OKMCIIEHHUS. 1
62. Pemenue ynpaxkaenuit no remMe «CTeneHb OKUCICHHS 1
63. OKHCIIMTETbHO-BOCCTAHOBUTENBHBIEC PEAKIIUU. 1
64. OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITUH. 1




65. VYupaxxaenus B COCTaBJICHUH OKHCJIUTEIBHO- | 1
BOCCTAHOBHTEJILHBIX PEAKIIUH.

66. VYpaxHeHus B COCTaBJICHUU OKHCJIMTENIBHO- | 1
BOCCTAHOBHTEIIbHBIX PEaKIIUH.

67. VYnpaxHeHus B COCTaBJICHUH OKHCIIUTEIIBHO- | 1
BOCCTAHOBHTEIIHLHBIX PEAKITHH.

68. 0O000menne u cucremarusanus 3Hannii 1mo temam «[13 u I[ICXD | 1
u ctpoeHue aroma» u «CtpoeHue BemiecTBa. OKHUCIUTEIBHO-
BOCCTAaHOBHTEJILHBIE PEAKIIUI.

69. Kontponsnas 3a rox. «II3 u IICXD u crpoenue aroma» u | 1
«Ctpoenue BemiecTBa. OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC
peaKIum.

70. Peszeps 1

9 kJjacc .2 yaca B Hejeaio (68 yacon)

Ne Mara Tema ypoka Koanuecso
YPOK | pOBedeHU 4acoB

a A

Pasznen 1. IloBropenue u 00001IeHNE CBEICHUH 110 Kypcy 8 Kinacca. XMMUYECKHUE peakiuH (5 1)

1. Knaccudukanus HEOPTaHUYECKUX BEIIECTB Hu nx | 1
HOMEHKJIaTypa

2. Knaccudukanus XUMHUYECKHMX PEaKIuidi: 0 COCTaBy M YHCIYy | 1
pearupyomux W 00pa3ymIIMXCs BEIIECTB, IO TEILIOBOMY
3¢ dexTy, 1o arperaTHOMY COCTOSIHUIO PEarupyrolInX BEIISCTB

3. Knaccudukamus XuMu4eckux peakuuii: mo obparumoctH, mo | 1
H3MCHECHUIO cTerncHen OKMCJICHHS DJIEMCHTOB, o
MCIIOJIB30BaHUIO KaTaJIM3aTopa.

4. JAnarnocruyeckasi padora 1

5. [TonsTHe 0 ckOpocTH XUMUYECKOW peakuuu. Karanu3 1

Pazgen 2. Xumunueckue peakiuu B pactsopax (10 u)

6. DNIEKTPOIUTUYECKAS] TUCCOLUALIHS 1

7. OcHOBHEBIE MOJI0KEHHUS TEOpUHU 3JIEKTPOJUTHYECKOHN | 1
mucconmaruu (TOD)

8. XHWMHYECKHE CBOMCTBA KHCIOT Kak AJIEKTpoiauToB. OOmume | 1
XHMHYSCKHE CBONMCTBA KMCIIOT

9. MonekynsgpHble W HOHHBIE (TIONHBIE H COKpaméHHbE) | 1
YpaBHEHMS PEaKIIHUH.

10. XUMHYECKHE CBOMCTBA OCHOBAHMM KaK 3JICKTPOJIUTOB 1

11. XUMHUYECKHE CBOMCTBA COJIEN KaK AJIIEKTPOJIUTOB 1

12. [TonsiTue o runmponuse conen 1

13. IIpakTnueckasi padora 1. Pemenue 3KCrepuMeHTANbHBIX | ]
32124 0 TeMe «DJEKTPOJUTHYECKAS U CCOIUAIIMS»

14. O0o0mene M CcHCTEMaTH3allkisd 3HaHUH 1Mo  Teme | ]
«XUMMHYECKHE PEAKIIMH B PACTBOPAX JIEKTPOJIUTOBY

15. KonTpoJbHOo 00001a0nuii ypok 1o teMe «XHMHYECKHE
PeaKkI U B PAaCTBOPaX 3JIEKTPOJUTOB

Pa3nen 3. Hemerannsl u ux coenunenus (25 4)

16. OO61mas xapakTepucTUKa HEMETaIOB 1

17. OO6mass  xapakrepuctuka 3ynemeHToB  VIIA-rpymmer — |1
rajlor¢HOB

18. CoeauHeHUS TaIOrCHOB 1

19. IIpakTnueckass padora 2. U3ydyeHHe CBOWMCTB COJISAHOM | ]
KHCJIOThI

20. OOmass  xapakTepucTuka dJeMeHTOB  VIA-rpymmel  — | 1
xanpkoreHoB. Cepa

21. CepoBomopoa 1 cyIbpuapl 1

22. Kucnopoausie coennuenus cepbl 1




23. IIpakTHyeckass paGora 3. HM3yueHume cBOICTB cepHOM | |
HKHCJIOTHI
24. OO0mas xapakTepucTUKa XUMUYECKUX 3JEMEHTOB VA-Ipynmsl. | 1
Aot
25. Ammuak. Conu aMMOHUS 1
26. IlpakTiyeckast padora 4. IlonyueHne ammMuaka u usydyenue | |
€ro CBOICTB
27. Kucnoponusie coenuuenust azora. OKCUIBI a30Ta. 1
28. A3oTHCTass KHCIIOTa W HUTPHUTBHL. A30THas Kuciora, e€ |1
MoJay4YeHHUE U cBoMcTBa. HuTtpaThl
29 ®dochop u ero coeqMHEHUS 1
30. OO01mmas xapakTepucTruka 31eMeHToB [V A-rpynmnsl. Yriepoa 1
31. Kucnopoausie coennuenus yriepoaa 1
32. [Tonyuenue, cobupaHue U pacro3HaBaHUE YIIIEKUCIIOro Trasa. 1
33. KonTpoabnasi padora 3a 1 mosayroame
34. YraeBogopoasl 1
35. Kucnopoaconepxaniye opraHu4eckiue COeIMHEHUS 1
36. Kpewmuuii u ero coenHeHUst 1
37. CuikaTHasi TPOMBIIIIJIEHHOCTh 1
38. [Tonyuyenue HemeTawuIoB 1
30. [TonydeHne BaKHEUIIMX XUMUYECKUX COCTMHEHUN HEMETAIIIOB | |
40. O06006mmenue o Teme «HemeTanasl U UX COeTMHEHUSD 1
Pa3znen 4. Mertauibl U ux coequHenus (16 4)
41. OO01as xapakTeprucTHKa METAILJIOB 1
42. XUMHUYECKHE CBOMCTBA METAIIOB 1
43. OO6mas xapakTepucTuka 31eMeHToB |A-rpynmsl 1
44, Bakueiime coid IIEJOYHBIX METAIOB, HMX 3HadeHwe B |1
MIPUPOJIC M JKU3HH YEIIOBEKA.
45. Oo6mas xapakrepuctuka [IA-rpynims 1
46. Bakuefze coiy 1me109H03eMeNTbHBIX METAJIIOB, UX 3Ha4YeHHe | 1
B TIPUPOIC W KU3HU YesioBeka. KapOoHATHl M THAPOKapOOHATHI
KaJIbIIHS
47. XKécTtkocTh BOJIBI M C11OCOOBI €€ yCTpaHEHUS! 1
48. [Tonyyenue »xEcTkoM BOABI B3aUMoOJeHcTBUEM yriekucioro | 1
rasa c M3B€CTKOBOW BOJIOM.
49, AJFOMUHUI U €70 COeTUHEHUS 1
50. Kene3o u ero coenuHEHUs 1
5l. Keneso B npupoje 1
52. Pemenne »kcriepuMeHTaIbHBIX 3a/ad Ha pacro3HaBaHue U | 1
MOJTyYEHUE METAJUIOB U UX COCIMHEHUN
53. Kopposust MeTaJisioB ¥ crioco0bI 3aIIUTHI OT Heé 1
54. Mertasuibl B IpUPOJIE. 1
95. [TonsiTHe 0 METATITYPrUU 1
56. O0001IeHre 3HaHni 110 TeMe «MeTauiby 1
of. Perrenue TecTOBBIX yrpaskHeHHH, moaroroska k 'MA 1
Pa3znen S. Xumus u okpyxaromias cpena (2 4)
58. XUMHUYECKHI COCTaB MJIaHEThI 3eMJIsI 1
59. OxpaHa OKpYyKaromieil cpelibl OT XUMHUYECKOT0 3arpsi3sHCHUS 1
Pa3znen 6.0000meHne 3HaHUK MO XUMHUU 3a Kypc OCHOBHOHM mmikonbl. [logroroBka k OcHOBHOMY
rocyjnapcrBeHHoMY sk3ameHy (OI'9) (7 4)
60. BemecrBa 1
61. XUMHYECKHE PEaKINu 1
62. OcHOBBI HEOpPraHm4yeckol XMMHHM. XHUMHYECKHE CBOICTBa | 1
MIPOCTHIX BEIIECTB.
63. XapakTepHble XMMHYECKHE CBoiicTBa  coseobOpasyronmmx | 1
OKCH/JIOB, THJIPOKCHIOB
64. IToBTopenne u o0oOmienue mno Tteme. IloaroroBka k|1




KOHTPOJIBHOM padoTe
65. HtoroBas KOHTpOJIbHAs paboTa 1
66. AHanm3 KOHTPOJIBHOM paboThl. [loBeICHIE HTOTOB TOAA 1
67. Peszepr 1
68. Peseps 1
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