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Pa3nea |. [Inanupyemble pe3y/ibTaThl OCBOEHHsI YUeOHOT0 MpeaMeTa

®opMupoBaHUEe YHUBEPCATbHBIX YU4eOHBIX /IeHCTBHIA.

Cranpgapt ycraHaBiuMBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS O00YyYarolIMMHUCS
OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHus:

JMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTh U  CHOCOOHOCTH  OOy4YalOIIUXCS K
CaMOPa3BUTHIO M JMYHOCTHOMY CaMOONpEIENEHHI0, C(POPMUPOBAHHOCTh MX MOTHUBAIUH K
OOy4eHHI0O U IIeJICHANPABICHHON I[M03HABATENbHONW JESTENbHOCTH, CHCTEMbl 3HAUYMMBIX
COLIMAJIBHBIX ¥ MEKJIMYHOCTHBIX OTHOLIEHUH, IEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, OTPaXKaroIIUX
JUYHOCTHBIE M TPAXAAHCKHE TMO3ULUU B JCATEIBHOCTH, COLUAJIbHBIE KOMIIETECHIIMH,
IPaBOCO3HAHHUE, CIIOCOOHOCTh CTaBUTh LIETH W CTPOUTH KM3HEHHBIC IUIAHBI, CIIOCOOHOCTH K
OCO3HAHUIO POCCUICKON UACHTUYHOCTHU B MOJUKYJIBTYPHOM COLUYME;

MeTanpeAMeTHbIM, BKIIOYAIOIMIMM OCBOCHHBIE OOYYAIOIIUMUCS MEXKIpPEIMETHBIC
NOHATUS U YHHBEpcajbHble y4uyeOHbIE JeWcTBUS  (pEerylsTUBHBIC, I[O3HABaTENbHbIE,
KOMMYHUKATHUBHBIE), CIOCOOHOCTh HWX HCIIOJBb30BaHUA B Yy4eOHOM, TMO3HABATEILHON U
COLIMATILHOM TMpPaKTHUKE, CaMOCTOATEIbHOCTh IUIAHUPOBAHMS U OCYIIECTBICHUS Y4eOHOM
JESATEIbHOCTH W OpraHu3alMd y4yeOHOro COTPYIHHYECTBA C IEJaroraMM U CBEPCTHUKAMU,
MOCTPOCHUE UHANBHUAYAILHON 00pa30BaTeIbHON TPACKTOPHH;

NpeAMeTHBIM, BKIIIOYAIOIIUM OCBOCHHBIC OOYYAarOIIMMHUCS B XOJI€ M3Y4YCHHUs y4eOHOTO
npeaMeTa yMeHus crenuduyeckue s JaHHOW MpeIMeTHOW 00sacTH, BUABI ACSITENbHOCTH 10
MOJIYdYCHUI0O HOBOTO 3HAHUS B paMKax y4yeOHOTO TpeaMeTra, €ro MnpeoOpa3oBaHUI0 U
NPUMEHEHHI0O B  Y4eOHBIX, YUEOHO-POEKTHBIX M  COLMATIBHO-TIPOEKTHBIX CHUTYaIHsX,
(GbopMHpPOBAaHNWE HAyYHOIO THUIA MBIIUICHUS, HAYYHBIX MPEACTABICHUN O KIIIOUEBBIX TEOPUSX,
TUMAX W BUJAX OTHOUICHWH, BIAJEHUE HAyYHOU TEPMHMHOJOTHUEW, KIHOYEBBIMH IOHATUSAMH,
METOJIaMH 1 IpueMaMH.

JInyHOCTHBIE pe3yabTaThl OCBOCHHSI OCHOBHOH 00pa3oBaTebHOH NPOrpaMMbl
OCHOBHOT0 00111er0 00pa30BaHMsA OTPAXKAIOT:

- BOCIIUTAHUE POCCUICKOM TpakJaHCKON MACHTUYHOCTHU: IaTPUOTH3MA, yBakeHUs K OTeuecTBy,
MIPOIIJIOE U HACTOALIEE MHOTOHALMOHAIBHOTO Hapoaa Poccum; 0CO3HAaHME CBOEW 3THUYECKOU
IIPUHAJUICKHOCTH, 3HAHWE HCTOPUH, S3bIKA, KYJIBTYPbl CBOETO HAapOJAa, CBOETO Kpas, OCHOB
KyJIBTYPHOTO Hacieaus HapoioB Poccuu M 4enoBeuYecTBa; YCBOEHHUE T'yMaHUCTHYECKHX,
JEMOKPATUYECKUX M TPATUIMOHHBIX IIEHHOCTEH MHOTOHALMOHAJIILHOTO POCCUICKOTO OOIIECTBa;
BOCIIMTAHHUE YyBCTBA OTBETCTBEHHOCTH U J10JTa nepe] PonnHou;

- (GOpMHUPOBaHHE OTBETCTBEHHOTO OTHOLICHHS K YUYEHHIO, TOTOBHOCTM U CIOCOOHOCTH
0o0yyaroImuxcst K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO Ha OCHOBE MOTHBALlMU K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOpPY M MOCTPOCHUIO JalbHEWIIEeH WHIUBUAYAIBHON TPaeKTOPUU
oOpa3oBaHus Ha 0a3ze OPUEHTHUPOBKU B MUpe mnpodeccuil U mpodeccuoHaTbHBIX TPEANOYTEHHH,
Ha OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOI'O OTHOLICHUS K TPYIY;

- (opMupoBaHHe LEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHOW MNPAKTUKH, YYHUTHIBAIOUIETO COIMAIbHOE, KYJIbTYpPHOE,
S3BIKOBOE, JTyXOBHOE MHOT000pa3ue COBpPEMEHHOIO MHPa;

- (hopmHupoBaHUE OCO3HAHHOTO, YBAXHUTEIBHOTO U JOOPOKENATEIIbHOIO OTHOLIEHUS K IPYrOMY
YeJI0OBEKY, €r0 MHEHHMIO, MUPOBO33PEHUIO, KYIbTYpPE, A3BIKY, BEpE, TPakIaHCKON MO3ULMH, K
UCTOPUH, KYJIbTYpE, PEJIUTUU, TPATULMAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccum u HaponoB
MHpa; TOTOBHOCTU M CIIOCOOHOCTH BECTH JHAJOr C JPYTUMH JIIOJbMH U JOCTHraThb B HEM
B3aMMOIIOHUMAaHUS;

- OCBOCHME COLMAIbHBIX HOPM, NpPaBWJI IMOBEIEHHs, pojed UM (GOpM COIMATIBHOM KU3HU B
rpynmnax 1 cooOuiecTBax, BKIII0Yasi B3pOCIbIe U COLMaIbHbIE COOOIIECTBA; Y4acTHE B IIKOJIHHOM
CaMOyTIpaBJIeHUH U OOIIECTBEHHOM KM3HU B Tpejesax BO3PACTHBIX KOMIIETEHIMH ¢ y4éTom
PErHOHANIbHBIX, ITHOKYJIBTYPHBIX, COLIMATIBHBIX U SKOHOMHUYECKUX 0COOCHHOCTEN;



- pa3BHTHE MOPAIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHH MOpPaJbHBIX MpoOjeM Ha

OCHOBE JIMYHOCTHOI'O BBIOOPA, (OPMHUPOBAHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O

MOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHBIM IOCTYIIKaM;

- (hopMupoBaHME KOMMYHUKAaTHUBHONH KOMIIETEHTHOCTM B OOLIEHHMM U COTPYAHUYECTBE CO

CBEpCTHUKAMM, JETbMM CTapliero M MIIAJUIEr0 BO3pacTa, B3pOCIBIMH B  IIpoLEecce

00pa3oBaTebHON, OOLIECTBEHHO 0JIE3HOM, YUeOHO-UCCIe10BaTENbCKON, TBOPUECKON U APYrUX

BUJIOB JIEATEIBHOCTH;

- (opMHUpOBaHME ILIEHHOCTH 370pOBOro M Oe3omacHOro oOpas3a >H3HHU; YCBOCHHUE IpaBHUII

UH/IMBUIYAIbHOTO W KOJUIEKTHMBHOTO O€30IacHOrO MOBEJICHHS B YPE3BBIYAWHBIX CUTYaAIUsX,

YTPOXKAIOIUX KU3HU U 30POBbIO JIFOJIEH, IPABUJI IIOBEJCHHS HAa TPAHCIIOPTE U HA IOPOTax;

- (popMHpOBaHUE OCHOB KOJOTMUYECKOW KYIBTYpPBhl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO

9KOJIOTUYECKOTO MBIIUICHUS, PA3BUTHE ONbITA SKOJIOTMYECKH OPUEHTUPOBAHHOM pedIeKCUBHO-

OLICHOYHOM M MPAKTUYECKON JESITENbHOCTH B dKU3HEHHBIX CUTYalUsX;

- OCO3HAHHME 3HAYECHHUs CEMbM B JKU3HU UYEJIOBEKa M OOILIECTBA, NIPUHATHE LIEHHOCTH CEMEHHOMN

KHU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOLICHUE K YICHAM CBOCH CeMbH;

- Ppa3BUTHE 3CTETUYECKOIO CO3HAHMS 4YEepe3 OCBOCHHUE XYIOXKECTBEHHOI'O HACJeIUs HapoIOB

Poccnn n Mupa, TBOPYECKOM AEATENBHOCTH 3CTETUYECKOTO XapaKTePa;

- (GopMHpOBaHHE OCHOB IPAaBOCO3HAHMS JJsI COOTHECEHUS COOCTBEHHOTO IOBEJIEHUS U

NOCTYIIKOB JIpYrMX JIIOAEM ¢ HPAaBCTBEHHBIMH IIEHHOCTSIMM U HOpMaMHu IOBEJCHUS,

YCTQHOBJICHHBIMM  3aKOHoJaTenbcTBOM  Poccuiickoit  ®enepauuu,  yOeXIEHHOCTH B

HEOOXOUMOCTH 3aIlMIIATh IPaBOMOPSIOK IPaBOBBIMU CIOCOOAMHU M CPEICTBAMHU, YMEHUU

peaan30BbIBaTh OCHOBHBIE COLIMANIbHBIE POJIM B IIpe/Ieax CBOEH J1eeCOCOOHOCTH.
MertanpeameTHble pe3yJIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM IIPOrPaMMBbl

OCHOBHOI'0 00111er0 00pPa30BaHUsl OTPAKAIOT:

- YMEHHE CaMOCTOSITEJIbHO ONPENENATh eI CBOEro 00y4eHus, CTaBUTh U (POPMYIHpPOBATh IS

ce0s1 HOBbIE 3a7]auil B yu&€Oe U MO3HABATEIbHOM JIEATEIbHOCTH, Pa3BUBaTh MOTHUBBI M HHTEPECHI

CBOEH ITO3HABATENILHON JIEATEIbHOCTH;

- YMEHHE CaMOCTOSITENIbHO IUIaHUPOBaThb IyTH  JOCTH)KEHHsA 1ejled, B TOM 4YHUCIE

albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh HamOosee 3(h(PEeKTUBHBIE CIIOCOOBI pelIeHHs] y4eOHBIX

Y TIO3HABATEJbHBIX 3a7a4;

- YMEHHE COOTHOCUTb CBOM JIEWCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIITh

KOHTPOJIb CBOEH JESTENbHOCTH B IpoOLEcce AOCTHKEHHs pe3yibTaTa, ONpeNeisiTh CHOCOOBI

NEeNCTBUI B paMKax MPeJIOKEHHbBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JCHCTBUS B

COOTBETCTBUH C U3MEHSIIOIIEHCS CUTyallueH;

- YMEHUE OLICHUBATh MPABUILHOCTD BBIIIOJHEHUS yUeOHOU 3a/1a4i, COOCTBEHHBIE BOZMOXKHOCTHU

€€ pelleHus;

- BJQJICHME OCHOBAaMH CAMOKOHTPOJIS, CAMOOLICHKH, IMPUHATUS PEIIECHUHA W OCYIIECTBIICHUS

OCO3HAHHOT'O BHIOOPA B yueOHOI U MO3HABATENbHON EATEIbHOCTH;

- yMEHHE ONpeNeNaTh MOHSTHs, co37aBaThb OO0OOIIEHUs, YyCTaHABIMBaTh AaHAJIOTHUH,

KJIaccu(UIUpoBaTh, CaMOCTOATENBHO BHIOMPATh OCHOBAHUS M KPUTEPHUH IS KIaCCUPUKAIIH,

YCTaHaBIMBATh IMPUYMHHO-CIEICTBEHHBIE CBSI3M, CTPOUTh  JIOTHYECKOE pacCyXJICHHE,

YMO3aKJIl0ueHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIIOTUH) U JAeJaTh BBIBOIbI;

- YMEHHE c03/]]aBaTh, IPUMEHSTh U NMPEoOPa30BbIBATH 3HAKU M CHMBOJIBI, MOJIETT U CXEMBbI IS

peleHns yueOHbIX U M03HaBaTeIbHbIX 3a71ay;

- CMBICJIOBOE YTEHHUE;

- YMEHHE OpraHM30BbIBaTh y4yeOHOE COTPYJHHUYECTBO U COBMECTHYIO JEATEIBLHOCTh C YUUTENIEM

U CBEpCTHUKAMM;  padOTaTh WHAMBUAYAIBHO M B TpYIIeE: HAaXOAUTh OOIlee pelieHue u

paspemiatb KOH(IMKTBI Ha OCHOBE COIJIACOBaHMS TO3MLIMH W y4yéra MHTEPECOB;

(bopMynHupoBaTh, APryMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE;



- yYMEHHE OCO3HAaHHO HCIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajayeud
KOMMYHUKAITUU JIJI1 BBIPAKCHHUSI CBOMX YYBCTB, MBICIIEH M TMOTPEOHOCTEH; TUTAHMPOBAHUS W
peryJiliuyi CBOEU HEATEIbHOCTH; BIIAJICHUE YCTHOM M NHUCHbMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM pEYbl0; pa3BUTHE MOTHUBALMM K OBJAJCHUIO KYJIbTYpOW aKTUBHOI'O IMOJIb30BaHUS
CJIOBapsIMU U APYTUMHU IOUCKOBBIMH CUCTEMAMMU;

- (OpMHpPOBAHKWE W PA3BUTHE KOMIIETEHTHOCTH B 0O0JIACTH HMCIOJIb30BaHUs HH(GOPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHojorui (nanee UKT — komnereniunm);

- (GOpMHpOBaHHE M PA3BUTHE OJKOJOTHYECKOTO MBIIUICHUS, YMEHHE TNPHUMEHSITh €ro B
[IO3HABATEIIbHOM, ~KOMMYHUKAaTHBHOW, COLMAIBHOW TMpakTHKE U  HpoQecCHOHATbHOM
OpUEHTALINH.

BbInyCKHUK HAYYUTCSH:

- XapaKTepu30BaTb OCHOBHBIEC METO/Ibl T0O3HAHUSA: HAOII0I€HUE, H3MEPEHUE, IKCIIEPUMEHT;

- CBOMCTBA TBEPBIX, )KUIKUX, Fa3000pa3HbIX BEILECTB, BBIAEISS UX CYLIECTBEHHbIE IPU3HAKY;

- PACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX HOHATHH «aTOM», «MOJEKYJIa», «XUMHUYECKUI
AIIEMEHT», «IPOCTOE BEILIECTBO», «CJOXKHOE BEIIECTBO», «BAJIEHTHOCTbY, «XUMHUYECKAs
peaKuus», UCHOJIb3ys 3HAKOBYIO CUCTEMY XUMUH;

- pacKpbIBaThb CMBICII 3aKOHOB COXpPAHEHHUS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHON TEOPUH;

- pa3auyaTh XUMUYECKUE U (PU3NYECKHUE SIBICHNUS;

- Ha3bIBaTh XUMUYECKUE DJICMEHTHI;

- OTIPENIENATh COCTAaB BEIIECTB IO UX (popmymnam;

- BJICHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHUSX;

- OIPENENATh TUIl XUMUYECKUX PeaKIuii;

- Ha3bIBaTh NPU3HAKU U YCIIOBHSI IPOTEKAHHs XUMUYECKUX peaKkluii;

- BBIABJIATH IPU3HAKH, CBUJCTEILCTBYIOIIME O TMPOTEKAaHMM XHUMHUYECKOM peakuuu MpU
BBINOJIHEHUH XMMHUYECKOI'0 OIBITA;

- COCTaBIIAATH (DOPMYIIBI OMHAPHBIX COCTUHEHUI;

- COCTaBJIATh YPAaBHEHUSI XUMUUECKUX PEAKIIHA;

- coOmoaTh npaBuia 0e3onacHol paboThl IPU MPOBEAECHUH OIBITOB;

- I0JIb30BaThCs 1aOOPATOPHBIM O0OPYOBAaHUEM U TIOCYIOM;

- BBIYUCIISITH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

- BBIUUCIIATH MACCOBYIO JIOJ0 XUMHUYECKOTO JIEMEHTa 1O (hopMyJsie COETUHEHHUS;

- BBIUUCIATH KOJIMYECTBO, OOBEM WM MacCy BEIIeCTBa IO KOJWYECTBY, 00bEMy, Macce
pEeareHToB WU MPOJYKTOB PEaKIiH;

- XapakTepu3oBaTh (U3NYECKHE U XHUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB: KHCIOPOAa U
BOJIOPOJIa;

- IOJTy4aTh, COOMpATh KMCIOPOA U BOJIOPO/I;

- pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHCIOPO/, BOJAOPO/;

- PacKphIBaTh CMBICI 3aKOHAa ABOTa/Ipo;

- pacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3(PPEKT peakinmn», «MOJSIPHBIA 00BEMY;

- XapaKkTepu3oBaTh (PU3NYECKUE U XUMHUECKUE CBOICTBA BOJIBI;

- pacKpbIBaTh CMBICT MIOHATHUS «PaCTBOPY;

- BBIYMCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOTO BEIIECTBA;

- Ha3bIBaTh COCUHEHMS U3YUEHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;

- XapakTepu30BaTh (PU3NYECKHE U XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAHMI, COJICH;

- ONIPENENATh NPUHAAIEC)KHOCTD BEIIECTB K OIPEEICHHOMY KJIacCy COeIMHEHUI;
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- COCTaBIATH (HOPMYIIBI HEOPTAaHUIECKUX COCTUHEHUN N3YUYEHHBIX KIIACCOB;

- IPOBOJUTH OIBITH, NOATBEP)KIAIOIINE XUMHYECKHE CBONCTBA HW3YYEHHBIX KIIACCOB
HEOPraHUYECKUX BEILECTB;

- pacrno3HaBaTh OIBITHBIM IIyTEM PAacTBOPBI KHUCIOT M IIENOYEH IO M3MEHEHHIO OKPACKH
MHAMKATOPa;

- XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIaCCAMH HEOPraHNYECKUX COCIUHEHUM;

- packpsiBaTh cMbici [leprnonnueckoro 3akona /.M. Menaeneea;

- OOBSACHATh (DPU3MYECKUH CMBICI aTOMHOTrO (IOPSAIKOBOI0) HOMEpa XMMHUYECKOrO 3JIEMEHTa,
HOMEPOB I'PYIIIBI ¥ IIEpHOJa B nepuoanueckon cucreme .M. Menneneesa;

- OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS CTPOCHMsI aTOMOB, CBOWCTB 3JIEMEHTOB B Ipelenax
MaJIbIX IIEPHUOAOB U I'NIaBHBIX IMMOATPYIIII;

- XapaKkTepHU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJOPOJA 10 KAJIbLUA) HA OCHOBE UX IOJIOKEHUS
B iepuoauueckoit cucreme /.M. MenneneeBa u 0COOEHHOCTEH CTPOCHUS X aTOMOB;

- COCTaBIIATh CXEMBbl CTPOCHMsI aTOMOB NepBbIX 20 31€MEHTOB mnepuoanyecko cucremst .M.
Menneneena;

- PaCKpbIBaTh CMBICI MIOHATUI: «XMMHUYECKAsL CBS3bY, «IJIEKTPOOTPULIATEIBHOCTDY;

- XapaKTepHU30BaTh 3aBUCHMOCTb (PU3MYECKMX CBOWCTB BEIIECTB OT THIMA KPUCTAJUIMYECKON
pEILETKY;

- ONpCaACIIATL BUJ XUMHYECKOH CBSI3H B HCOPTaHUYCCKUX COCAUHCHHUAX

- u300pakaTb CXEMbl CTPOEHHS MOJEKYJ1 BEUIeCTB, OOpa30BaHHBIX pa3HbIMU BUAAMHU
XUMHYECKHUX CBI3CH;

- PacKpbIBaTh CMBICI MTOHATHI «MOH», «KATHOH», «AHUOH», «QJEKTPOJIUTHL), «HEIIEKTPOIUTHD,
«QIEKTPOJIUTHYECKAs TUCCOLMALIMSY, KOKUCIUTENbY, «CTEIEHb OKUCIEHUS» «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;

- OIPENENATh CTENIEHb OKUCIEHUS! aTOMa 3JIEMEHTa B COEIMHEHUN;

- PacKpbIBaTh CMBICI TEOPUH IEKTPOJIUTUYECKON JUCCOLMALNY;

- COCTaBJIATh YPABHEHUS MIEKTPOJUTUYECKON AMCCOLMALIMM KUCIIOT, IIEJI0YEH, COeH;

- OOBACHATH CYIIHOCTh IpoOIecca SJICKTPOJUTHUECKOW TUCCOIMALMU M peakluil MOHHOIO
oOMeHa;

- COCTaBJIATh MOJHBIE U COKpAIllEHHbIE HOHHBIE YPaBHEHUS peakiui oOMeHa;

- OIPENENATh BO3MOXHOCTh IPOTEKAHUS peaKlIMii HOHHOTO 0OMEHa;

- IPOBOJUTH PEaKLUH, OATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3IMUHBIX BEIIECTB;
OTIPEEIATh OKUCINUTENb U BOCCTAHOBUTED;

- COCTaBJISATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIU;

- Ha3bIBaTh q)aKTOpI)I, BJIMAIOIIME HAa CKOPOCTH XUMHYECKOH PCaKknuun;

- KJTaccu(UIUPOBATh XMMUYECKHE PEAKIIUU IO PA3TUYHBIM IPU3HAKAM;

- XapaKTEepU30BaTh B3aMMOCBA3b MCXKIY COCTaBOM, CTPOCHUEM U CBOMCTBaAMH HEMETAJIJIOB,

- TPOBOJUTH OIBITHI IO TOJXYYEHUIO, COOMpPAHMIO M H3YYEHHIO XMMHUYECKMX CBOWCTB
ra3o00pa3HbIX BEIECTB: YIJIEKUCIIOro ra3a, aMMHUaKa;

- pacro3HaBaTh OINBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: YIJIEKUCIIBIA a3 U aMMHAK;

- XapaKTEepUu30BaTh B3aMMOCBA3b MCXKIY COCTaBOM, CTPOCHUEM U CBOMCTBaAMH METAJJIOB,

- Ha3bIBaTh OPraHMYECKUE BEIECTBa MO UX (OopMyle: MeTaH, 3TaH, STUJIEH, METaHOJ, 3TaHOI,
[JIMLEPUH, YKCYCHAas KHUCJIOTa, aMHUHOYKCYCHasl KHCJIOTa, CT€apHMHOBas KHUCJIOTAa, OJIEMHOBAs
KHCJI0TA, TJII0K033;

- OLICHUBATh BIUSIHUE XUMUYECKOTO 3arps3HEHUS OKPYXKAIOIIEeH cpe/ibl Ha OpraHU3M YeJIOBEKa;

- TPaMOTHO 00paIIaThes C BEIECTBAMU B IIOBCEHEBHOM KHU3HH;

- OIpCACIATE BO3MOXKHOCTE IMPOTCKAHUA peaKHI/Iﬁ HEKOTOPBIX HpeHCTaBHTeHeﬁ OpTraHUYCCKUX
BELIECTB C KMCIOPOIOM, BOJOPOIOM, METAINIAMU, OCHOBAaHUSMH, FaJIOT€HAMH.

Bbll'lyCRHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTHCHA:
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- BBIIBUT'aTh U MPOBCPATH SKCICPUMCHTAJIBHO THIIOTE3bI O XUMHUYCCKUX CBOMCTBax BCIICCTB HaA
OCHOBE MX COCTaBa U CTPOCHHS, UX CIIOCOOHOCTH BCTYIIaTh B XMMHYECKUE PEAKIIUU, O XapaKTepe
Y MPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLIHIA;

- XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO M CBOMCTBAaM, YCTaHABIMBATh MPHUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaAPAKTCPUCTUKAMU BCIICCTBA,

- COCTaBJISATh MOJICKYJSPHBIE M TIOJHBIC WOHHBIC YpPaBHEHHS IO COKPAIICHHBIM HOHHBIM
YpaBHEHUAM,

- IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSIBIATH OKUCIUTEIBHBIE UM BOCCTAHOBUTEILHBIC
CBOICTBA C YYETOM CTEICHEN OKUCIICHHS JJIEMEHTOB, BXOSIINUX B €r0 COCTAB;

- COCTaBJISITh YPaBHEHHUS PEAKIHH, COOTBETCTBYIOIIMX IIOCIEAOBATEILHOCTH MpPEBpalleHUN
HCOPTaHNYCCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB;

- BBIIBUTATh U MIPOBEPSTH IKCIIEPUMEHTAIBLHO TUIIOTE3bI O PE3YNIbTaTaX BO3JACHCTBUS PA3TUIHBIX
($akTOpOB HAa H3MEHEHHE CKOPOCTH XUMHUYECKOM peaKilnu;

- HUCIOJIb30BaTh MPHOOPETEHHBIC 3HAHMS JUIS DKOJIOTMYECKH TI'PAMOTHOTO IIOBEICHUS B
OKpYKaroIlEeH Cpese;

- HCIIOJI30BaTh NPHOOPETCHHBIC KJIIOYEBBIC KOMIICTCHIIMU IPU BBIMOJHEHUH TIPOEKTOB M
y4eOHO-UCCIIeIOBATeIbCKUX — 33a4 [0 HW3YYCHHUIO CBOWCTB, CIOCOOOB TIOJNy4CHUS U
pacro3HaBaHMS BEIIECTB;

- 06’I)eKTI/IBHO OILICHUBATHb I/IH(i)OpMaIII/IIO O BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

KPUTHYECKH OTHOCUTHCS K TIICEBIOHAYYHON UHGOpMaIuU, HEeI0OpOCOBECTHOW peKjiIaMme B
CpeACTBax MaccoBOi MH(OpMaINH;

- O0CO3HaBaTh 3HAYCHUE TEOPETHMUYCCKHX 3HAHWM MO XHMHH ISl TMPAKTHYCCKON JeATEIbHOCTH
YeJI0BeKa;

- CO3/1aBaTh MOJENU M CXEeMbl ISl pPelIeHUs Y4eOHBIX M TO3HABATEIbHBIX 3a/1ay; MMOHUMATh
H606XOI[I/IMOCTB CO6J'IIOI[€HI/I${ HpGI[HI/IcaHI/Iﬁ, npeaiara€MbiX B MHCTPYKIHUAX 11O UCITIOJIb30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XMUMHH U JP.

Paznea 11
Coaep:xanue yue0OHOI0 npeamera

B cucreme ecrecTBeHHOHAyYyHOT0 00pa30BaHUs XUMUS KaK y4eOHBIM IMpeaMeT 3aHUMaeT
Ba)XHOE MECTO B IIO3HAHMM 3aKOHOB MNPHUPOJBI, (HOPMUPOBAHMM HAyYHOW KapTUHBI MHDA,
CO3/IaHMHM OCHOBBI XMMHUYECKHX 3HAHUH, HEOOXOIMMBIX Ul TIOBCEJIHEBHOW >KMU3HU, HABBHIKOB
3JI0pPOBOTO M 0€30MacHOr0 JJIs YeJIOBEKa M OKPYKAIOLIEH ero cpeabl oOpa3a jKU3HHU, a TaKXkKe B
BOCIIUTAHUH DKOJIOTHUECKOW KYIBTYPHI.

VYCcneuHocTh M3y4eHHsl XUMHMU CBsi3aHa C  OBJAJCHHEM XHUMHYECKHUM  SI3BIKOM,
coOnrofieHreM MpaBuil 0e30MacHOi paboThl MpU BBIMOJHEHUH XHMHUYECKOTO 3KCIEPHUMEHTA,
0CO3HAaHHEM MHOTOYMCIICHHBIX CBSI3€il XUMHHM C IPYTUMH IpeAMETaMH LIKOJIBHOTO Kypca.

[Iporpamma BKIIOYaeT B ceOS OCHOBBI HEOPTAaHMYECKOW W OPraHUYECKOH XUMHU.
['maBHOM MIeeil mporpamMmbl SBISETCS CO3/aHHE 0a30BOro KOMIUIEKCA ONOPHBIX 3HAHUN IO
XHUMUU, BRIPAKEHHBIX B (hOpPME, COOTBETCTBYIOIIEH BO3PACTY 00yUYaIOIIUXCS.

B comepxaHum JaHHOTO Kypca NPEACTaBICHBI OCHOBOIIOJIATAIONINE XHUMHYECKUE
TEOPETUYECKHE 3HAHUS, BKIIFOUAIOIINE U3YUYSCHHE COCTaBa M CTPOSHUS BEIIECTB, 3aBHCHUMOCTH MX
CBOWCTB OT CTPOEHHS, MPOTHO3UPOBAHUE CBOICTB BEIIECTB, MCCIEIOBAHHE 3aKOHOMEpPHOCTEH
XUMHYECKMX TPEBPALICHUA M MyTed YIOpaBlICHHs HMMH B LEISIX IONY4EHHUS BEIIECTB U
MaTepHaoB.



TeopeTnueckyro OCHOBY M3y4€HHUS HEOPraHMYECKOM XHUMHUHU COCTaBIE€T AaTOMHO-
MoJieKyJsipHoe ydenue, llepuoamyeckuit 3akon .M. MennaeneeBa ¢ KpaTKUMH CBEACHUSIMHU O
CTPOCHMM aTOMa, BMJIAX XUMHUYECKOW CBS3M, 3aKOHOMEPHOCTSAX IPOTEKAHMUSI XUMHYECKHX
peaKIui.

B wusyueHum Kypca 3HauMTeNbHAas pPOJb OTBOAMTCA XUMHUYECKOMY JKCIEPUMEHTY:
MPOBEJICHUIO MPAKTUYECKUX U JIAOOPATOPHBIX pabOT, OMHCAHUIO PE3YJIbTATOB YUEHUYECKOTO
HKCIIEPUMEHTA, COOJIIOICHUIO HOPM U TpaBMII Oe30MacHOi paboThl B XUMHUECKOM 1abopaTopuu.

Peanuzanust gaHHOM mporpaMMmbl B Ipoliecce OOY4YeHHsS MO3BOJUT OOYYaOLIUMCS
YCBOUTH KJIFOUEBbIC XUMUYECKHUE KOMIIETCHIIMH U MIOHATH POJIb U 3HAYCHUE XUMUH CPEU APYTUX
HayK O IPHUpOJIE.

Wzyuenne npeamera «XuMHA» B 4acTH (OPMHPOBAHUS Yy OOYUAIOMIMXCS HAyYHOTO
MHUPOBO33PEHHUS, OCBOCHUS OOIIEHAYYHBIX METOAOB (HaONIOJCHUE, W3MEpPEHHUE, DKCIEPUMEHT,
MOJIEJIMPOBAaHUE), OCBOEHUS IPAKTUUYECKOIO IPUMEHEHMsSI HAYYHBIX 3HAHMM OCHOBAHO Ha
MEXIPEAMETHBIX  CBs3AX ¢ npeameramu: «buonorus», «l'eorpadus», «Mcropus»,
«Jluteparypa», «Maremarukay, «OCHOBBI 0€30MaCHOCTH KHU3HEIEATEIbHOCTHY», «Pycckuit
A3BIKY, «DU3HKAY, «IKOIOTUDN.

IlepBoHayajbHBIC XUMHYECCKHE NOHATHS

[Ipenmer xummuun. Tena u BemectBa. OCHOBHBIE METO/bl IO3HAHUA: HaOJIIOJECHUE,
U3MEpEHHE, IKCIIEpUMEHT. PU3NYECKUE U XUMHUYECKUE SBICHUS. UMCThIE BEIECTBA U CMECH.
CriocoOb1 pasneneHust cMmeceil. AtoMm. Monekyna. XUMHUECKAN IJIEMEHT. 3HAKH XUMHYCCKHX
aneMeHTOB. [IpocTble M clokHbBIE BelecTBa. BalleHTHOCTb. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTBa. Xumudeckue (opmynsl. MHaexcel. OTHOCHTENbHAsT aTOMHAsh W MOJEKYJspHas
Maccel. MaccoBasi 10JII XMMHUYECKOIO 3JIEMEHTa B COCIUHEHUU. 3aKOH COXPAHEHMsI MacChl
BellecTB. XuMudeckue ypaBHeHMs. KoapouiuumeHTsl. YcnoBuss M NpU3HAKKM MPOTEKAHUS
XUMHUYECKHX peakuuil. Moip — equHMIa KoarudecTBa BemecTsa. MossipHas Macca.

Kuciopoa. Boxopon

Kucnopon — xumuueckuil 31eMeHT M npocroe BemecTBo. O30H. CocTtaB Bo3gyxa.
®dusnueckue M XMMHYECKHE CBOMCTBA KHciopozaa. [lonydeHne M IpUMEHEHHE KHCIOPOJa.
Tennooil 3¢pdexr xumuyeckux peakuuit. [loHsTHe 00 3K30- U SHIOTEPMUUYECKHX PEAKLUSAX.
Bonropon — xuMu4eckuil 31€MEHT U IpocToe BemmecTBo. DU3nYecKne U XMMUYECKUE CBOMCTBA
Bostopoa. Ilomydyenune Bogopona B naboparopuu. Ilomyuenre Bogopoga B MPOMBIIUIEHHOCTH.
[Tpumenenue Bogopoa. 3akoH ABorazipo. MoispHselil 00beM razoB. KauecTBeHHbIE peakI[uy Ha
ra3oo0pa3Hble BellecTBa (KUCI0poJ, Boopo). OObeMHbIE OTHOIIEHHUS ra30B MPU XUMHUYECKUX
peaKkusx.

Boaa. PacTBopsl

Bogma B mpupozne. Kpyrosopor Boas! B mpupoje. Pu3ndeckue U XUMHYECKHE CBOMCTBA
Bozbl. PacTBopsl. PacTBopuMoOcCTh BelecTB B Boje. KoHueHTpamus pactBopoB. MaccoBast 1o
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcHOBHBIE KJ1aCChl HCOPTAHUYECKUX COeIMHEeHHU I

Oxcugel.  Krnaccuduxanus. Homenknarypa.  ®dusuueckue  CBOIICTBA  OKCHIOB.
XuMuyeckue cBoHcTBa OKcHIOB. [lomydueHnme u npumeHeHue OKcuAoB. (OcCHOBaHMSL.
Knaccudukanus. Homenknarypa. @usnueckne cBoicTBa ocHoBaHHWU. [lomydeHrne OCHOBaHMIA.
Xumuueckue cBoiicTBa ocHoBaHMU. Peakums nHeWrpamuzammu. Kucnorel. Knaccudukarms.
Homenknarypa. ®usnueckue CcBOHCTBa KHCHOT. [IlomydeHne © TOpUMEHEHHE KHUCIOT.
XuMuyeckue cBoricTBa KucioT. MHaukaropsl. Vi3MeHeHne OKpacku MHAMKATOPOB B Pa3iIN4HbIX
cpenax. Comu. Kmaccudpukamus. Homenknarypa. ®@usnueckue cBoiictBa coneil. [lomyuenue u
IIpUMEHEHHE coyied. XMMHMYECKUE CBOMCTBA COJIeH. ['eHeTnuyeckas CBsA3b MEXAY KilaccaMu
HeopraHuueckux coenuHeHui. [Ipobiema 6e30macHOro UCMoab30BaHUs BEIECTB U XUMUUECKUX



peaKkuuii B NOBCEIHEBHOM KU3HHU. TOKCHYHBIE, TOPIOUHE U B3PBIBOOIIACHBIE BEIIECTBA. bbITOBasA
XUMHYECKAsI TPAMOTHOCTb.

Ctpoenue atoma. Ilepumoanyeckuii 3aK0H U NEPUOAMYECKAST CHCTEMa XMMHUYECKHX
anemenToB .. MeHnaeieeBa

CrpoeHue aroma: spo, SHepreTudeckuit yposeHb. CocTaB siipa aToMa: IPOTOHBI,
Heutpoubl. M3otommbl. [lepmoanveckuit 3axkon [[.M. MengeneeBa. Ilepuonnueckas cucrema
xumuyeckux snemeHToB .M. MenneneeBa. @u3nueckuil CMBICI aTOMHOTO (TOPSIKOBOIO)
HOMEPA XHMMHYECKOTO »JJIEMEHTa, HOMEpa TIpyNmnbl M NEPHOJA IMEPUOJUYECKOW CHCTEMBI.
CrpoeHue DSHEPreTMYECKUX YpPOBHEM aroMoB MmepBbIX 20 XUMHYECKMX 3JIEMEHTOB
nepuoanueckor cucremsl .M. MenaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB U MX COEJIMHEHUN HA OCHOBE MOJIOXKEHHS B MEPUOJMYECKON CHUCTEME
.. MenneneeBa u crpoenus atroma. 3nadenue Ilepuoanueckoro 3akona JI.1. Menneneena.

CtpoeHue BelecTB. XUMUYeCKAas CBA3b

DIEeKTpOOTPULIATETbHOCTh ATOMOB XMMHMUYECKUX 3J71€MEHTOB. KoBajleHTHas XuMHuecKas
CBSI3b: HEMoJIsIpHasi U mojsipHas. [loHsATHE O BOJOPOAHON CBSI3M M €€ BIUSAHUM Ha (PU3UUYECKUE
CBOMCTBAa BeIIECTB Ha ImpuMmepe Bonabl. MonHHas cBs3b. Meramnueckass CBA3b. THUIBI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHasi, MOJICKYJIIpHasi, HOHHAs, METaJUIMYecKasi). 3aBUCUMOCTh
(bu3nYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIUTMUECKOMN PEIeTKH.

XuMHYeCKHe peakuuu

[lonsatue o ckopoctH XuMHUecKOW peakuuu. DakTopbl, BIUAIOIIME HA CKOPOCTh
xumuueckon peakuuu. [lonsitue o karanuzatope. Kiaccudpukanus XMMHUYECKHX pEaKkLMi IO
pa3IMYHBIM NPU3HAKAM: YHUCIY U COCTABY HMCXOJHBIX M IOJYYEHHBIX BEIIECTB; U3MEHEHHIO
CTENeHEeN OKUCIICHUS aTOMOB XMMHUUYECKHUX 3JIEMEHTOB; MOTJIONICHUIO WJIM BBIICICHUIO SHEPTHUH.
DJIEKTPONUTHYECKAsT JUCCOLMALUA. DJIEKTPOJIUTBI M HeAneKTpoiauThl. Monbl. Kartnonsl u
aHUOHBI. Peakiuu HOHHOrO o0OMEHa. YCIOBUS NPOTEKAaHUS pEaKIUi HOHHOro OOMeEHa.
DNEKTPONUTHYECKAsT JIUCCOIMAlMs KUCIOT, Menoyed u cojedl. CreneHb OKUCIEHUS.
OrmpesiesieHne CTENEHU OKHUCICHUS AaTOMOB XHWMHUYECKMX OJEMEHTOB B COCIUHEHHUSX.
Oxkucnurens. BoccranoBurens. CylmHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Hemerasusl IV — VII rpynn u ux coeiuHeHust

[lonoxkeHne HEMETAIJIOB B NEPUOJUYECKOM CHCTEME XHMHUYEeCKux snemeHToB [[.M.
MengeneeBa. O0uue cBoiicTBa HeMeTaioB. ['ajiorensl: pu3nyYecKue U XUMHUYECKUE CBOWMCTBA.
CoenuHeHus TajJoOreHOB: XJIOPOBOAOPOJ, XJIOPOBOJAOpoAHas kuciorta M ee conu. Cepa:
¢uznyeckue U xuMuueckue cBoiicTBa. COeIUHEHUS! CEpbl: CEPOBOAOPOM, CYIb(HIbI, OKCHJIbI
ceppl. CepHasi, CEpHUCTas U CEPOBOAOPOAHAST KHUCIOTHI M HMX COJH. A30T: (QU3UYECKHEe U
xummuueckue coiictBa. AMMuak. Conu aMMoHus. OKcHbl a30Ta. A30THas KMCIIOTa U €€ COJIU.
®ocdop: pusnueckue u xumuueckue cpoiictBa. Coenunenus ¢ocdopa: okeun docdopa (V),
oprodochopHas KHCIOTa W €€ COJMU. YTIepona: (u3MdecKkue W XHUMHYECKHE CBOMCTBA.
AmnoTtponust yriaepoaa: anmas, rpadut, kapouH, ¢ymiepensl. CoeUHEHUs Yriepoa: OKCHIbI
yraepona (I1) u (IV), yronpHas kucinoTa u ee con. KpemHui u ero coeTuHeHHS.

MeTaJuibl M UX COeIMHEHUS

[TonoxxeHne MeTajIOB B MEPUOJUYECKON CHUCTEME XUMHUYECKuX snemeHToB J[.U.
MengeneeBa. Mertamisl B mpupoae U oOmme crocodbl ux mnonydeHus. OOmime Qusmdeckue
cBoiictBa MeTayioB. OOIIMe XUMHUYECKHE CBOICTBa METAJJIOB: PEAKIUU C HEMeTalllaMH,
KHCIIOTaMH, COJISIMU. DIEKTPOXUMHUYECKUHN psii HanpshKeHUM MeTauioB. lllenounble MeTalisl U
ux coenuHenus. lllenounozemenbHbIe METAUIBI U UX COEIMHEHUS. AMOMUHUNA. AMQPOTEPHOCTh
okcuja U rujpokcuga amoMunus. JKene3o. CoeauHeHUs jKene3a M UX CBOMCTBA: OKCHUIBI,
ruapokcuabl U conu xenesa (11 u IIT).

IlepBoHa4Ya/IbHBbIE CBeIeHUS 00 OPraHUYeCKNX BellecTBaxX

[IepBoHavasibHBIE CBEIEHUS O CTPOCHUH OPTAHMYECKUX BEIIECTB. YTJIEBOJIOPO/IbI: METAH,
9TaH, OTWIEeH. VICTOUHWKH  YITIEBOJAOPOJOB:  NPUPOIHBIA  ra3, HedTh,  yroib.
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Kucnopoaconepxkamue COeAMHEHUS: CHHUPTHI (METaHO], ATAaHOJ, TJIHUIEPUH), KapOOHOBBIE
KUCIIOTBI (YKCYCHasl KHCJIOTa, aMMHOYKCYCHasi KUCIIOTa, CT€apUHOBAs M OJIEMHOBAsI KHCIIOTHI).
buonoruueckn BakHbIE BELIECTBA: JKUPbBI, IJIOKO3a, Oenku. XUMHUECKOE 3arps3HEHUE
OKPYXKAIOILEeH CPEIbl U €ro IOCIEACTBHSA.

Tunbl pacyeTHbIX 3a1a4:

Berunciienue MaccoBoil 101 XMMHUYECKOTO 3JIEMEHTa 10 (hOpMYyJIe COeTUHEHMUS.

YcranoBnenue npocreiimeil GopMyabl BEHIECTBA 10 MAaCCOBBIM JIONSIM XHUMHYECKHX
JJIEMEHTOB.

Bbruncnenuss mo XMMMUYECKUM YpaBHEHUSIM KOJIMYECTBA, 00bEMA, MAcChl BELIECTBA I10
KOJINYECTBY, 00bEMY, MAaCCE PEAreHTOB WU MPOJYKTOB PEaKIUH.

Pacuer MaccoBo# 01 pacTBOPEHHOTI'O BEILIECTBA B PACTBODE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

JlaboparopHoe o0oOpymoOBaHHWE W TpHEMbl OOpamieHuss ¢ HUM. lIpaBuia Oe3omacHOU
paboThl B XMMUYECKOH JIAOOPAaTOPHH.

OuuncTKa 3arpsi3HEHHOM TOBapEHHOM COJIH.

[Ipu3Haky MpoTeKaHNss XMMUYECKUX PEAKIIHM.

[Tonydyenue kucIopoaa u U3y4eHHE €ro CBOKCTB.

[losnydyeHne Bonopoaa U U3y4eHHUE €ro CBOMCTB.

[IpuroroBnenue pacTBOPOB € ONPEAEICHHON MAaCCOBOU J10JIEW PAaCTBOPEHHOTO BEIIECTBA.

Pemenne skcriepuMEHTaIBHBIX 3a7ad IO TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKHX
COCTMHEHUI».

Peakiiun nonHoro oomeHa.

KauecTBeHHbIE peakIi Ha HOHBI B PACTBODE.

[losnyyeHne amMmmuaka 1 U3y4eHHUE €ro CBOMCTB.

[Tonyyenue yriaekucioro raza u M3y4eHHUe ero CBOMCTB.

Pemenne skcnepuMmeHTanbHbIX 3agad4 1o teme «Hemeramnsr IV — VII rpynn u ux
COCTUHEHUINY.

Pemenne skcriepuMEHTANBHBIX 3a7a4 110 TeMe «MeTallbl U UX COEIUHEHUS».



Pa3nen I11. TemaTnueckoe njiaHnpoBaHue ¢ YKa3aHUEM KOJHUYECTBA YaCOB,

OTBOJMMBIX HA OCBOEHHE KaXKI0il TeMbI

8 KUIACC
Ne IIpumeuanue
Ne | o/m Koa- (ucmosib30BaHMe
n/n| B Tema ypoka Bo o0opynoBanusi Touku
TEeMe Hacos pocTa)
IlepBoHaYa/IbHbIE XMMUYECKHE MOHATHSA (254)
1 1 [Ipeamer xumun. Tena u BemecTra. 1
OcCHOBHBIE METO/BI TO3HAHHS:
Ha0It0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT.
2 2 | IIpaktuueckas padora Nel. JlaGoparopHoe 1 udposas madoparopus
o0opynoBaHue U MPUEMBbI 00palleHus ¢ RELEON
HuM. [IpaBuna 6e3onacHoii paboThI B Hudposoii natumk
XUMHUecKoi abopatopun. CTpoeHue TEMIEPATypPhI
IIJIJAMEHU. CnuproBka
Caeua.
3 3 | ®Ousnyeckue M XUMUICCKHEC SIBICHUS 1
4 4 Yuctele BemecTBa U cMecu. CIocoOb! 1
pas3aeneHus cMecen
5 5 | [Ipaktuueckas pabora No2. Ouunctka 1
3arpsI3HEHHOM ITOBAPEHHOM COJIN.
6 6 | Atom. Mosekya. 1
7 7 | XuMudeckuil aeMeHT. 3HaAKU XUMUYECKUX 1
JJICMEHTOB
8 8 | IlpocThle U CI0XHBIE BEIECTBA. 1
9 9 | BaneHTHOCTH 1
10 | 10 | 3axoH MOCTOSIHCTBA COCTaBa BEIIECTBA. 1
11 | 11 | Xumunueckue Gpopmyisl. MHAEKCHI. 1
12 | 12 | OtHOCUTEnbHAs ATOMHAs U MOJIEKYJIsIpHAs 1
MAacChI
13 | 13 | MaccoBast 10JiT XUMHYECKOTO JJIEMEHTa B 1
COCJTMHEHHH.
14 14 | BrruuciieHnre MacCOBOM JOMU XUMHYECKOTO 1
JJIeMeHTa 1o (hOpMyIie COeTMHEHUSI.
15 | 15 | Ycranosnenue npocreiieit popmyst 1
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
XUMHYCCKHUX 3JIEMEHTOB.
16 16 | MaccoBast 1o XUMHUYECKOTO DJIEMEHTA B 1
COCJTMHECHU U
17 | 17 | 3akoH coXpaHEHHS MacChI BEIIECTB. 1 BEChl TEXHOXUMHUUYECKHE
JIeMOHCTpallMOHHBIN YKCIIEPUMEHT. «3aKOH WJIN DJIEKTPOHHBIE; CBEYA,;
COXPAaHEHHUS MACChI BEIIECTBY koJ0a rtockogoHHas 250
MJT; JIOJKKA JUTSL COKUTAHHS
BEIIECTB
18. | 18. | Xumuueckue ypaBHeHus. KoadurmeHTsr. 2
19 | 19
20 | 20 | YcmoBus u MpU3HAKK MTPOTEKAHUS 1

XUMUYECKUX PEAKLUN.




21

21

[Tpaktrueckas padota Ne3. [Tpu3naku
IIPOTEKAHUS XUMUYECKUX PEAKLIUN.

22

22

Moutb — equHHMIIA KOJIMYECTBA BELIECTBA.
Mousipaas macca.

23

23

MognsipHas macca.

24

24

KonrtponsHas padora Nel mo teme
«IlepBoHavaNbHBIC XUMUYECKUE ITOHSATHS

25

25

Boruucienus o XuMU4eCKUM YpaBHEHUSM
KOJIM4YeCTBa, 00beMa, MacChl BELIECTBA 110
KOJINYECTBY, 00BEMY, MACCE PEAarecHTOB WU
MIPOJYKTOB PEaKINH.

Kucaopoa. Bonopon (94)

26

Kucnopon — XumMuyeckuil 31EMEHT U
npocroe BemectBo. O30H. CocTaB Bo3ayxa.

27

duznueckre 1 XUMHUYECKHE CBOMCTBA
KHUCJIOPOJa.

28

w

[lonyyeHnue u npuMeHEeHne KUCI0poa.

29

[Ipaktuueckas pabora Ne4. [Tonydyenue
KHCJIOPOJ1a U U3yUEHUE €r0 CBONCTB.

30

Bogopon — xumudeckuii 31eMeHT U
npoctoe BemecTBo. [lomydenne Boiopoaa B
naboparopuu. [Tomyuenue Booposaa B
MTPOMBIIIIJICHHOCTH.

31

dusnuecKkue U XUMUYECKHUE CBOMCTBA
Bosiopoa. [Ipumenenue Bogopoaa.
KauecTBeHHBIE peakIiy Ha Ta3000pa3HbIe
BelIecTBa (KUCJIOPOI, BOAOPO).

32

[IpakTruyeckas padora Ne5. [Tonyyenue
BOZOPOJA ¥ U3YYCHHE €r0 CBOMCTB.

33

3akoH ABorajipo. MossipHbIi 00beM ra3os.
OOBbemMHbIE OTHOIIEHUS ra30B MPH
XUMHNYCCKUX PCAKIIHAX.

34

Beruncnenus no XuMHYECKUM YPaBHEHUAM
KOJINYECTBA, 00bEMa, MacChl BEIECTBA 1O
KOJINYECTBY, 00BbEMY, Macce peareHTOB WU
MTPOTYKTOB PEAKIIMH.

Bopa. PacTtBopsbl. (54)

35

Bona B mpupone. KpyroBopot Bojbl B
npupone. PU3sndeckue U XMMHUYECKNE
CBOMCTBA BOJBL. [IeMOHCTpAallMOHHBIN
9KCIIEPUMEHT .

«Pa3noxeHne BOJIbI SJIEKTPUYECKUM
TOKOM.

npubop AJii  OMNBITOB  C
3IEKTPUUYECKUM TOKOM;
HCTOYHHK TTOCTOSTHHOTO
TOKa: MPOOUpPKKU — 2 MIT. ,
MMPOHYMEPOBAHHEIE;
JYyYUHKA; CIUPTOBKA;
poOKK — 2 T, TUHIIET.

36

PactBopsl. PacTBOpUMOCTE BEILIECTB B BOJIE.
KonuenTpanus pacrsopos. MaccoBas nois
PacTBOPEHHOIO BEIIECTBA B PACTBOPE.

37

Pacuet maccoBo# 1011 paCTBOPEHHOTO
BEILIECTBA B pacTBOPE.
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38 4 | Ilpaktuueckas padora Ne6. [Ipurotosienue 1
pacTBOPOB C OINPEAEIECHHON MaCCOBOM
JI0JIEl pAaCTBOPEHHOTO BEIIECTBA.
39 5 | KonTtponbnas padota No2 mo Teme 1
«Kucnopoa. Bogopoza. Bonay.
OCHOBHBIE KJIACChl HEOPraHu4YecKux coequHenni (174)
40 1 | Okcunel. Kitaccudukamms. Homenkmarypa 1
41 2 | ®usnyecKue CBOWCTBA OKCHUJIOB. 1
XHWMHYECKHE CBOMCTBA OKCHJIOB.
42 3 | Ilomydenue u npuMEHEHHE OKCHJIOB. 1
43 4 | OcnoBanwus. Knaccugukanmus. 1
Howmenkiarypa
44 5 | dusnueckue CBOWCTBA OCHOBAHUM. 1
[TonydyeHune oCHOBaHUM.
45 6 | XuMu4eckue CBOWCTBAa OCHOBAHUH. 1 Hudposas madoparopust
JlaGoparopHblil onbIT . «OCHOBAHHUS . RELEON
Peakuus Hertpanuzanum» udposoii pH. mrarus ¢
32KUMOM; TISITh
XHMHYECKHUX CTaKaHOB (25
MJT); TPOMBIBAJIKA.
46 7 | Kucnotel. Kitaccudukanms. 1
Howmenxkiarypa. @uszndeckue cBorcTBa
KHCJIOT.
47 8 | [lonyueHnue u npuMeHEeHNE KUCIIOT. 1
48 9 | Xumuyeckue cBOWCTBA KHCIOT. Peaknus 1
HEUTpAIU3aLIH.
49 | 10 | MegukaTopsl. I3MeHeHHe OKpacKu 1
WHJMKATOPOB B PA3NIUYHBIX CpE/Iax.
50 | 11 | Conu. Knaccudukanus. Homenknarypa. 1
Pu3nyecKre CBOMCTBA COJIEH.
51 | 12 | [lomyuyeHue U NpUMEHEHHUE COJIEH. 1
52 | 13 | Xumudeckue CBOHCTBA COJIEH. 1
53, | 14, | I'enetmdeckast CBsI3b MEXKIY KJIaccaMu 2
54 | 15 | HEOpraHMYEeCKUX COCTUHEHUMN.
55 | 16 | [Ipaktuueckas pabora Ne7. Pemenune 1 Hudposas naboparopust
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME RELEON
«OCHOBHBIE KIIACChl HEOPTAHUYECKUX Hudposoii pH. mratus ¢
coeauHenniy. «Onpenenenne pH 3aKUMOM; MSTh
PacCTBOPOB KUCIIOT H IIEI0YECI XUMHYECKHUX CTaKaHoB (25
MJ1); TPOMBIBAJIKA.
56 | 17 | KontponbHas pabota Ne3 o reme 1
«OCHOBHBIC KJIACCHI HEOPTAHHUECKUX
COCIMHEHUIN.
Crtpoenue aroma. [lepuoauveckuii 3aKOH M MepHOIMYECKAS
cucrema xummnuecknx djemenToB JI.U. MenneneeBa (54)
57 1 | Ctpoenue aroma: siapo, SHEPreTUUECKUN 1
ypoBeHb. CocTaB sijpa aTomMa: MPOTOHBI,
HEUTpOHBI. M30TONEI.
58 2 [Tepuoanueckas cucTeMa XMMHYECKUX 1
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anemenToB .M. MenneneeBa. ®u3ndecKuid
CMBICJI aTOMHOTO (TIOPSIIKOBOT'0) HOMEpPA
XHMMHYECKOT0 AJIEMEHTa, HOMEpa IPyIIIbl U
MEpUOJIa IEPUOJUYECKON CUCTEMBI.

59

w

[Tepuonnueckuii 3akon /.. Menneneena.

60

CrpoeHue 3HEpreTHYECKUX ypoBHEH
aTOMOB TepBbIX 20 XMMHUYECKUX 3JIEMEHTOB
nepuoanudeckon cucremst 1. 1.
Menneneena.

61

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
aTOMOB XMMHUUYECKHUX DJIEMCHTOB U MX
COCIMHCHMI Ha OCHOBE MOJIOKCHUS B
nepuoanyeckoit cucreme .M. Menaeneesa
Y CTPOCHHUSI aTOMa. 3HAUYCHHE
ITepuonuueckoro 3axkona JI.1.
Menpeneena.

Crtpoenue BemecTB. XUMHYeCKas CBA3b (44)

62

1

Nonuas cBA3b.

63

2

DNEKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKHX IeMEHTOB. KoBasleHTHAs1
XMMHMYECKas CBA3b: HEMOJSAPHAsA U
nossipHast. [IoHATHE 0 BOAOPOIHOM CBA3U U
ee BIMSHUU Ha (pu3nyecKkue CBoicTBa
BEILIECTB HA IPUMEPE BOJBL.

64

w

Mertamnnueckas CBSI3b.

65

THUIIBI KPUCTAIUIMYECKUX PELLIETOK
(aToMHast, MOJIEKYJISIpHAS, HOHHAS,
MeTaJn4ecKasi). 3aBUCUMOCTh (PU3UUECKUX
CBOWCTB BEILIECTB OT TUIIA
KPUCTAJUIMYECKOU perieTku. PuHaHcoBas
rpaMOTHOCTb. [IeMOHCTpallMOHHBII
JKCIEepUMeEHT. «TeMneparypa IiaBJIeHUs
BEIIECTB C PA3HBIMHU TUIIAMH
KPUCTAJUIMYECKUX PEHIETOK)

Hudposas nadboparopust
RELEON

Hudposoit gatunk
TEMIIepaTyphl IJIATHHOBHIH;
JaTYUK TEMIIEPaTyphbl
TEpMONapHBIN

XuMnuyeckue peakuuu (34)

66

Crenensb okucnenus. OnpeneneHue
CTEITEHN OKHCIIEHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB B COEIUHEHUIX.

67

Oxkucaurenb. BoccTaHOBUTED.

68

KonrtponsHast pabora Ne4 o reme
«Ctpoenue aroma. [leproanuecknii 3aKoH
JI.11. MenneneeBa. CTpoeHHE BELLIECTBAY

IToBTOpenue (24)

69,
70

1,2

[ToBTOpEeHune
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9 KJIACC

Ne IMpumeyanue
Ne | o/m Koa- (ucmoJsib30BaHHE
n/n| B Tema ypoxa Bo obopynoBanus Touxku
TEME acon pocra)
Xumuyeckue peakunu(24)

1 1 | Crenenb okucnenus. OKUCIUTENb. 1
BoccranoBurenn

2 2 | CymHOCTh OKHCIIUTETHHO-BOCCTAHOBUTEIILHBIX 1
peaKkuid.

Kucaopoa. Bogopon (14)

3 1 | TermoBoit 3heKT XUMUUECKUX PEAKIIUMA. 1 Hudposas
[TonsaTne 06 9K30- U FHIOTEPMUUYECKHIX naboparopus
peaknusax. J[eMOHCTpallMOHHBIN SKCIIEPUMEHT. RELEON
«TennoBoit 3¢pext pacTBOpeHHs BEIECTB B Hudposoii natumk
BOZIE» TEMIEPaTyphl

TJIATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 | IloHATHE O CKOPOCTH XUMHUYECKON PEaKIUH. 1 Hudposas
@DaKTOpBbI, BAUSIOMINE HA CKOPOCTh XUMHYECKOM naboparopus
peaknuu. [loHsTre 0 Karamuzarope. RELEON
JleMOHCTpanMOHHBIN ONbIT. «V3ydeHne BIusAHNUSA Hudposoii naTumk
pa3nu4HbIX (HaKTOPOB TEMIEPATypPhI
Ha CKOPOCThb PEAKIINN» TUTATHHOBBII

5 2 Krnaccudukanus XuMHUECKUX peakIii Mo 1
Pa3IMYHBIM MPU3HAKAM: YUCITYy U COCTaBY
MCXOJHBIX U MOJIYYEHHBIX BEIIECTB; U3MEHEHUIO
CTETIEHEeH OKMCIIEHUSI aTOMOB XUMHYECKUX
AJIEMEHTOB; TIOTJIOMICHUIO WU BBIJICTICHUIO
SHEPIHH.

6 3 | DneKkTpoauTHYecKas AUCCOLMALuS. 1

7 4 | DeKTPOIUTHI U HEANIEKTPOJIUTHL. HOHBI. 1 Hudposas
Karuons! u anronsl. JIJabopaTopHbIii OMBIT . naboparopus
«CunbHBIC U cTTa0BIE AICKTPOJIUTHI RELEON

Hudposoit gatunk
AJIEKTPOITPOBOTHOCTH

8 5 | DnekTponuTHYECKas TUCCOILUAIUS KUCIOT, 1
HIEJI0YEHN U COJIEeH.

9 6 Peakmun nonsnoro ooMeHa 1

10 7 | YcnoBus npoTekaHus peakuii HOHHOTO 1
o0OMeHa.

11 8 | Ilpaktuueckas pabora Nel. Peakuuu noHHOTO 1 Hudposas
oOMeHa. naboparopus

RELEON
Hudposoit gatunk
JIEKTPOIIPOBOTHOCTH

12 9 | KonrponsHas pabora Nel o Teme 1

«XUMHUYECKUE PEAKLIUN.
Hemertanaspl IV — VII rpynn un ux coennnenus (264)
13 1 | IlonoxeHue HEMETAIUIOB B IEPUOANUECKOMN 1

CHCTEME XUMHYEeCKuX sneMenToB J. 1.




Meunneneesa. O0mMe CBONCTBA HEMETAJUIOB.

14 2 | Tanorensl: pu3n4ecKue 1 XUMHUECKUE 1
CBOMCTBA.
15, | 3,4 | CoenuHeHHS TaJIOTCHOB: XJIOPOBOAOPO/I, 1
16 XJIOPOBOJIOPOIHASI KUCJIOTA U €€ COJIH.
17 5 | Cepa: pusnueckre 1 XUMUIECKIE CBONCTBA. 1
18 6 | CoenuHEHUS CEPBI: CEPOBOIOPO/I, CYIb(HIBI, 1
OKCH/IBI CEPBI.
19 7 | CepHuctas u CEpOBOJOPOAHAS KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kuciora. 1
21
22 | 10 | KontpompHas pabota Ne2 o reme 1
«Hemeraiuiby
23 | 11 | A3oT: ¢usnuecKue U XMMUYECKHE CBOHWCTBA. 1
24 | 12 | AmMuak 1
25 | 13 | Conu ammonus. JIabopaTOpHBI OMBIT. 1 Hudposas
«O0pa3zoBaHKE COJICH aMMOHUS naboparopus
RELEON
Hudposoii qaTunk
AJIEKTPOITPOBOTHOCTH
26 | 14 | IIpaktuyeckas pabora Ne2.Ilomyuenue ammuaka 1
Y U3y4YEHHUE €r0 CBOMCTB.
27 15 | Oxkcuns! azora. 1
28, | 16, | A3oTHas KHCIOTA U €€ COMIH. 1
29 | 17
30 | 18 | ®ocdop: pusznyeckue 1 XUMHUYECKHE CBOMCTRA. 1
31 | 19 | Coemunenus pochopa: okcun dpochopa (V), 1
oprodochopHas KHCIOTa U €€ CONH.
32 | 20 | Yruepon: ¢puznuecKkrue 1 XUMUIECKHE CBOHCTBA. 1
Annorponus yriaepoja: anmas, rpadur, kapOouH,
GbyiepeHsl.
33 21 | Coenunenus yriepona: okcuabl yriueposa (1) u 1
(V).
34 | 22 | CoenuHeHMs yriepoja: yrojibHasi KUCIIOTa U ee 1
COJIH.
35 | 23 | [Ipaxtuueckas padota Ne3. [Tonyuenue 1
YIIIEKHUCIIOTO Ta3a U H3yYeHHE €T0 CBOMCTB.
36 | 24 | KpemHwii u ero coOeIMHEHUSI. 1
37 | 25 | [Ipaktuueckas pabora Ne4. Pemenue 1
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Hemeramnel IV — VII rpynn u ux
COEJIMHEHUI.
38 | 26 | KontponpHas pabota Ne3 o reme 1
«HewmeTamub»
MeTtaJuibl M ux coequHenus (144)
39 1 | IomoxxeHNe METAJUIOB B TIEPHOIHMYECKON 1

CHUCTEME XUMHUYECKUX AeMeHToB J[. M.
MenneneeBa. O6mme Gpuznyeckre CBOMCTBA
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MmeTtauioB. GuHaHCOBaAs I'paMOTHOCTbG.

40 2 | MeTamisl B mpupo/ie U 00IIHe CIIOCOOBI NX 1
TIOJTyYCHHSI.
41 3 | O0mue XMMHYECKHE CBOMCTBA METAJLIOB: 1
peaKIfy ¢ HEMETAJUTAMHU, KUCIIOTaMU, COJISIMH.
42 4 | DeKTpOXUMUYECKUI psifl HANIPSKEHUN 1
METaJUIOB.
43, | 5,6 | lllemouHbple METAJUIBI M MX COCAMHCHUSI. 2
44
45, | 7,8 | lllemoyHO3eMeNbHBIC METAILIBI U KX 2
46 COEINHEHUS.
47 9 | AmoMuHuil. 1
48 | 10 | AmdoTepHOCTh OKCHAA U TUAPOKCHIIA 1
QTIOMUHUSL.
49 | 11 | Xene3o. 1
50 12 | CoennHeHus Keje3a U X CBOMCTBA: OKCUIEI, 1 Hudposas
ruApokcuabl U cou xxenesa (11 u I11). nabopaTopust
JlaGopaTopHsbrii onbiT N 11. «OKeneso. RELEON
OxucieHue xene3a BO BIaXKHOM BO3AYXE» Hudposoii natumk
JIABJICHUS
51 | 13 | [Ipaktuyeckas padora Ne5. Pemenue 1
IKCIEPUMEHTAIBHBIX 337124 10 TeMe «MeTasuibl
Y UX COCTMHCHUSD).
52 | 14 | KourponbHas pabota Ne4 mo teme «MeTamibl 1 1
WX COCJMHCHUS
IlepBoHaYaJIbHBbIE CBe/ICHUS 00 OpraHuvecknx Beuecrax (144)
53, | 1,2 | IlepBoHavanabHbIE CBECHUS O CTPOCHUU 2
54 OPraHNYeCKHUX BEIIECTB.
55, | 3,4 | YrieBonopo/ibl: METaH, 3TaH. 2
56
57 5 | YrneBosopoibl: STHIIEH. 1
58 6 | McTrouHUKH YrIeBOJOPOIOB: TPUPOIHBIN ras3, 1
He(Th, YToilb.
59 7 | Kucnopoacoaepskaiiie COeAMHEHUS: CITUPTHI 1
(MeTaHoII, ATaHO, TJIULIEPHH)
60, | 8,9 | Kucnopoacoaepkamiue coeTMHECHUS: 2
61 KapOOHOBBIE KUCIIOTHI (YKCYCHasi KUCIIOTa,
CTEapHHOBAs U OJICHHOBAS KUCIIOTHI,
AMUHOYKCYCHAsl KHCIIOTA).
62 | 10 | buomornyecku BayXKHBIE BEUIECTBA: )KUPBHI. 1
63 11 | buomornuecku BasKHEIE BEIIECTBA: TIIIOKO3a. 1
64 | 12 | buonoruvecku BaKHBIC BEIIECTBA: OCIKH. 1
65 | 13 | KonrpombHas pabora Ne 5 «IlepBoHaYabHEIC 1
CBEJICHHS OPTAaHUYECKHUX BEIIECTBY.
66 | 14 | Xumudeckoe 3arps3HEHUE OKPYKAFOIEH cpeIbl 1
U €ro MOoCJe/ICTBHSL.
OCHOBHBIE KJIACChI HEOPTAaHUYECKUX COeMHEeHUH (24)
67 1 | IIpoGiema 6€30MacHOTO UCIIOIh30BAHUS 1

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA B
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IOBCEIHEBHOMN XU3HU.

68 2 | ToxcuuHble, TOPIOYHE U B3PHIBOOIIACHBIE
BeniecTBa. brIToBas XuMuyeckasi r(paMOTHOCTb.
IoBTOpenue (24)
69, | 1,2 | IloBTOopeHue
70
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