MyHununaasHOe 00pa3oBaTeIbHOE YUPEXKICHUE
«MenHOBCKas cpeliHsAs 001eo0pa3zoBaTeIbHas IIKOJIA
TBepckas obmactb

"CorjacoBaHo» «YTBepxKIAAI0»
IIpoTokoom 3aceanus Hupexrop MOY «Mennosckas COLL»
[Tegarornyeckoro coBera H.W. Bacuibesa

Ne T or 30.08.2024 TIpuxas Ne 316 — o ot 04.09.2024

Pabo4as nmporpamma npeamMera
«XHUMUI
8-9 knacc

ABTOpP-COCTABUTEJIb:
ba6buy Hartanes PomaHoBHa,
YUUTEIb XUMUU

2024-2025



Paznea 1. Ilnanupyemsle pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera @opMupoBanue

YHUBEPCAJIbHBIX Y4eOHBIX A CTBHIA.

Crangapt ycTaHaBiIMBAaeT TpeOOBaHHWS K pE3ylIbTaTaM OCBOCHUS OOYYAONIMMHUCS
OCHOBHO 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUS:

JMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTh M  CIIOCOOHOCTH  OOydaromuxcs K
CaMOpPa3BUTHUIO U JUYHOCTHOMY CaMOOMPEICICHUIO, CHOPMUPOBAHHOCTh WX MOTHBAIUU K
OOY4YEeHUI0O U IICJICHANPABICHHON IMO3HABATEIIbHOW JEATEIbHOCTH, CHCTEMbl 3HAYMMBIX
COIMAIBHBIX U MEKJIMYHOCTHBIX OTHOILIEHUHN, IEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPaXKarOIINX
JUYHOCTHBIE M TPAKIAHCKUE TO3ULUMU B JIEATEIBHOCTH, COLMAIbHBIE KOMIICTECHIINH,
MPABOCO3HAHUE, CIIOCOOHOCTh CTaBUTHh L€ M CTPOUTH >KU3HCHHBIE IUIaHBI, CIIOCOOHOCTH K
OCO3HAHUIO POCCUMCKON HJIEHTUYHOCTH B TMOJIMKYJbTYPHOM COILIMYME, MeTalpeIMeTHbIM,
BKIIIOUYAIONIUM OCBOCHHBIC OOYYAIONIUMUCS MEKIPEIMETHbIC TOHITHS W YHHUBEPCAIbHBIE
yueOHbIe JeHCTBUS (PEryJATUBHBIC, MO3HABATEIbHbIE, KOMMYHUKATUBHBIEC), CIIOCOOHOCTH HX
UCIIOJIb30BaHUS B y4ueOHOM, IMO3HABATEJBHOW W COLMAIBHON MPAKTHKE, CAMOCTOSTEIHbHOCTh
MJIAHUPOBAHUS W OCYIICCTBJICHHUS Y4YEOHOW JEATEIbHOCTH M OpraHu3aluu  y4eOHOTO
COTpYAHMYECTBA C TMEJaroraMd M  CBEPCTHHKAaMH, TOCTPOEHUE  WHIUBUIYATbHOU
00pa30BaTebHON TPACKTOPHH; MPeAMEeTHBIM, BKIFOYAOIIIHMM OCBOCHHBIC 00YJIAFOIIIMMHUCS B XOJIE
W3YYCHHUS yIeOHOTO MpeIMeTa YMEHHUS Crielu(UIecKue IS TaHHOU MPeIMETHON 001acTH, BUIBI
JNESATENIbHOCTH 10 TOJYYeHHI0 HOBOTO 3HAaHUS B paMKax y4eOHOro TMpeaMera, €ro
npeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX, YUeOHO-TPOEKTHBIX U COLHUAIBHO-IIPOEKTHHIX
CUTyalusx, GopMUpoBaHNE HAYYHOTO THUIIA MBINUICHHS, HAYYHBIX MPEJCTABICHUN O KIFOUYEBBIX
TEOpUSIX, THUNAX M BUAAX OTHOUICHUH, BJIAJCHUE HAYYHOHM TEPMHUHOJIOTHEH, KIIHOUYEBBIMU
MOHATUSAMH, METOAAMU U IIPUEMaMHU.

JIn4HOCTHBIE pPe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbI
OCHOBHOTI'O 00111ero 00pa30BaHUN OTPAXKAIOT:

- BOCHUTAHUE POCCUNUCKON TPaXTAHCKON HICHTUYHOCTH: TATPHOTHU3MA, YBaXKeHUs K OTEUYeCTRY,
MPOIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun; oco3HaHue CBOEH 3THUYECKOU
MPUHAJICKHOCTH, 3HAHWE MCTOPUH, SA3BIKA, KYJIBTYPhl CBOETO HApO/a, CBOETO Kpasi, OCHOB
KyJIbTYpHOTO HacieAausi HaponoB Poccum M 4enoBedecTBA; YCBOEHHWE T'yMaHUCTHYECKUX,
JEMOKpPAaTUYECKUX M TPAJULIMOHHBIX IEHHOCTE MHOTOHAIIMOHAIIBHOIO POCCHUHCKOTO
oOm1ecTBa; BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH U JI0ira nepes PoauHoii;

- (GOpMHpPOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHI0, TOTOBHOCTH U CIIOCOOHOCTH
00yJaronmxcsi K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBALIUM K OOYYECHHIO U
MO3HAHUIO, OCO3HAHHOMY BBHIOOPY M TIOCTPOEHUIO JalbHEUIIeH HHIUBUIYaTbHONU TPAEKTOPHH
o0Opa3oBaHus Ha 6a3e OPUEHTUPOBKH B MUpE Mpodeccuii v mpodecCHOHATBHBIX TPEATOUTEHHH,
Ha OCHOBE ()OPMUPOBAHUS YBAKUTEIHLHOTO OTHOIICHHSI K TPYLY;

- (opmMupoBaHUE IETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, YYUTHIBAIOIIETO COIMAIBHOE, KYIBTYPHOE,
S3BIKOBOE, TyXOBHOE€ MHOTOO0Opa3ue COBPEMEHHOT'O MHUPA;

- (OpMHUPOBAHKHE OCO3HAHHOTO, YBAXUTEIHHOTO U JIOOPOKEITATEIHHOTO OTHOIICHUS K IPYrOMY
YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIBTYPE, SI3bIKY, BEPE, TPaKIAHCKON MO3ULUH, K
UCTOPUH, KYJIBTYpPE, PEIUTHH, TPAIULHUAM, SI3bIKaM, LIEHHOCTSM HapoAoB Poccuu m HaponoB
MHUpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTHU TUAJNOT C IPYTHMMH JIOJbMH W JOCTUTATh B HEM
B3aUMOTNIOHMUMAaHUS;



- OCBOEHHME COIMAJBbHBIX HOPM, MPaBHJ IOBEJCHUA, posiel M (OpM COLMATIBHOH J>KU3HU B
rpynmnax W cooOIIECTBax, BKIIOYAs B3pOCIbIe U COLMAIbHBIE COOOIIECTBA; ydYacTHE B
MIKOJIHbHOM CAMOYIPABJICHUN U OOIIECTBEHHOM KU3HU B MPEIEIax BO3PACTHBIX KOMIIETCHIINN
C Y4ETOM PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COLMAIBHBIX U SKOHOMUYECKUX OCOOEHHOCTEN;
pa3BUTHE MOPAIBLHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHWH MOPAIbHBIX MpOOJIeM Ha

OCHOBE JIMYHOCTHOTO BBIOOpa, (HOPMUpPOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO

MOBEJICHHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM IIOCTYNKam; -

¢dopMHpOBaHHE KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOIIEHUHM M  COTPYJHHYECTBE CO

CBEPCTHHKAaMM, JETbMM CTapLUIero M MIIAJUIET0 BO3pacTa, B3pOCIBIMM B  IIPOLECCE

00pa3oBaTenbHON, 00LIECTBEHHO TOJIE3HOH, yueOHO-UCCIIEA0BATELCKOM, TBOPUECKONW U APYTrUX

BUJIOB JIEATEIBHOCTH;

- (QopmupoBaHuEe LEHHOCTH 370POBOr0 M 0Oe30MmacHOro obpa3a XW3HU; YCBOCHHE IPABUI
MHAUBUAYAJIBHOTO U KOJUIEKTUBHOTO OE30MaCHOr0 MOBEACHUS B YPE3BBIYANHBIX CUTYyalLUsX,
YIPOXKAIOLIUX JKU3HU U 37J0POBbIO JIOEH, IpaBUi MOBEAEHUS HA TPAHCIIOPTE U HA JOPOTrax; -
(dopMHpOBaHHE OCHOB 3KOJOIMUYECKON KYJIbTYPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOIO  MBIIUICHUS, PAa3BUTUE  ONbITA  JKOJOTMYECKH  OPUEHTHUPOBAHHON
pedIeKCUBHOOILICHOUHOM U MPAKTUYECKOM IesITeIbHOCTH B )KU3HEHHBIX CUTYAIUX;

- OCO3HaHHWE 3HAYCHHS CEMbH B )KHU3HH YEJIOBEKa M OOIIECTBA, MPUHITHE IIEHHOCTH CEMEHHON
KHU3HH, YBAKUTEIbHOE 1 3a00TIMBOE OTHOLIEHUE K YJI€HaM CBOEH ceMbH;

- Ppa3BUTHE 3CTETHUUYECKOIO CO3HAHMSI YEPE3 OCBOCHUE XY10’KECTBEHHOIO HACIIEANS HApOI0B

Poccnn n Mupa, TBOPYECKOM ACATENBHOCTH 3CTETUYECKOTO XapaKTePa;

- (QopmMupoBaHHE OCHOB IPABOCO3HAHMS [UIsl COOTHECEHUS COOCTBEHHOIO IIOBEACHUS U
IOCTYNIKOB JPYIMX JIIOJ€H ¢ HPaBCTBEHHbIMU IIEHHOCTSIMM W HOPMaM{ IOBEJCHUS,
YCTaHOBJIEHHBIMU  3aKoHoOJaTeslbcTBOM  Poccuiickoit  ®enepanuu, yOeXAEHHOCTH B
HEOOXOUMOCTH 3alUINATh MPABOMOPAIOK MPAaBOBBIMH CIIOCOOAMU M CPEACTBAMM, YMEHMM
pean30BbIBaTh OCHOBHBIE COIMANIbHBIE POJIU B IPEiesiaX CBOEH JeeClIOCOOHOCTH.

MertanpeameTHble pe3yJbTaThl 0CBOEHHUSI OCHOBHOI 00pa30oBaTe/IbHOM IPOrpaMMBbl

OCHOBHOT'0 0011ero 00pa3oBaHMsA OTPAXKAIOT:

- YMEHHUE CaMOCTOSITENIbHO OIPEAENATh LIeJIM CBOEro 00y4eHus, CTaBUTh U (POPMYJIUPOBATh JIIs
ce0st HOBBIE 3aJ1a4uM B yu€0e U O3HABATENIbHOM IeSTEIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI
CBOEH M03HABATEIbHON JESITENIbHOCTH;

- YMEHHE CaMOCTOSITENbHO IUJIAHUPOBAaTh IYTH  JIOCTH)KEHUS IeJied, B TOM 4HCIe
aNbTepHATUBHBIE, OCO3HAHHO BHIOMpATh Hanboiee 3¢ (HEeKTUBHBIE CITIOCOOBI pEIIeHNs Y4EOHbIX
Y TIO3HABATENIbHBIX 3a71a4;

- YMEHHUE COOTHOCHUTbH CBOU JIEUCTBUS C INIAHUPYEMBIMU PE3yIbTaTaMHU, OCYLIECTBIATH KOHTPOJIb
CBOEH JIeATEeIbHOCTH B MPOIIecCce TOCTHKEHUS pe3yJibTaTa, ONpeaessaTh CocoObl J1eHCTBUH B
pamMKax MpeUIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUpPOBAaThb CBOM JCHCTBHUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyaIUEN;

- YMEHHE OI[€HUBATh NPAaBUIHHOCTh BBINOJIHEHUS Y4eOHOIl 3a/1a4, COOCTBEHHBIE BO3MOKHOCTHU
e€ peuieHus;

- BIJIaJICHUE OCHOBaMH CAMOKOHTPOJSl, CAaMOOLIEHKH, MPHUHSTHUS PEIIeHUH U OCYIIECTBIEHUS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIbLHON JNESATEIbHOCTH;



- YMEHHE OTpeNeNiATh MOHATHUS, co37aBaTh OOOOIIECHUs, YCTaHABIMBATh AHAJIOTHUH,
KJIaccu(UIUpPOBaTh, CaMOCTOSITEIHHO BEIOMPATh OCHOBAHMS M KPUTEPUH IS KJIaCCH(PHKAIINY,
YCTaHABIUBATh IPUYMHHO-CIECACTBEHHBIE CBS3H, CTPOUTH  JIOTMYECKOE PACCYXKICHUE,
YMO3aK/II04eHNEe (MHAYKTUBHOE, IEAYKTUBHOE U 10 aHAJIOTUH) U JIEJIaTh BBIBOJIBI;

- yYMEHHE C03/1aBaTh, IPUMEHATH U MPEOOPA30BBIBATh 3HAKW M CHMBOJIbI, MOJCIH U CXEMBbI IS
peleHns yueOHbIX U M03HABaTEIbHBIX 3371ay;

- CMBICIIOBOE YTCHHUE;

- yYMEHHE OPraHU30BHIBaTh Y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTEIBHOCTh C yUUTEIEM
U CBEpPCTHUKAaMH;  paboTaTh MHIMBUAYAJHHO M B TPYIIE: HaXOAWUTh OOlIee pelIeHue u
paspemiath KOH(UIMKTBI HAa OCHOBE COIJIACOBAHMSA TMO3UIMA H ydéTa HMHTEPECOB;
(dbopMynHpoBaTh, APrYMEHTUPOBATH U OTCTAMBATH CBOE MHEHHUE;

- YMEHHUE OCO3HAHHO MCII0JIb30BaTh PEUYEBBIEC CPEICTBA B COOTBETCTBUHM C 3a1a4€¥ KOMMYHUKAUU
JUTSL BBIPQXKECHUSI CBOMX YYBCTB, MBICIICH U MOTPEOHOCTEH; TNTAHMPOBAHUS U PETYJISIIIMHA CBOCH
JIEATEIbHOCTH; BJIAJICHHE YCTHOW M INHUCBMEHHOW PEYbl0, MOHOJOTMYECKONW KOHTEKCTHOU
peYblO; pa3BUTHE MOTUBALIMU K OBJIAJICHUIO KYJIbTYpPOH aKTUBHOT'O IIOJIb30BAHUS CIIOBAPSAMU U
JPYTUMU ITIOMCKOBBIMU CUCTEMAaMHU;

- (QopmupoBaHue U  pa3BUTUE  KOMIIETEHTHOCTH B  O0JIACTU  HCIOJIb30BaHUs
MH(}OPMaLlMOHHOKOMMYHUKAIIMOHHBIX TexHosiorui (nanee UKT — komnerenum);

- (QopmMupoBaHHE U DPA3BUTUE HKOJIOTMYECKOTO MBILIUIEHUS, YMEHHE IPUMEHSATh €ro B
[IO3HABATEJIbHON, KOMMYHUKATHBHOM, COLMAJIbHOW MpaKTUKE M MIpoecCUOHATbHOU
OpHUEHTALINH.

BbINyCKHUK HAYYUTCS:

- XapakTepHu30BaThb OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT;

- CBOWCTBA TBEPJIBIX, )KUJIKHUX, Fa3000pa3HbIX BEIIECTB, BbIIEIAS UX CYLLIECTBEHHbIE TPU3HAKY;

- PACKpBIBATH CMBICI OCHOBHBIX XMMHMYECKUX IOHATHUH «aTOM», «MOJIEKYJa», «XHUMHYECKUN
JJIIEMEHT», «IIPOCTOE BEILECTBO», «CJIOXKHOE BELIECTBO», «BAJICHTHOCTbY, «XHMHYECKas
peaxkuys», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

- PACKpBIBATH CMBICI 3aKOHOB COXPAaHEHUs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHON TEOPHH;

- pasznu4aTh XMMHYECKHUE U (U3NUYECKUE SIBICHUS,

- Ha3bIBaTb XMMUYECKHE DJIIEMEHTHI;

- ONpEAEIATh COCTaB BEIECTB 10 UX (GOpMyIIaM;

- BaJIEHTHOCTb aTOMA JJIEMEHTA B COCIMHECHMSIX;

- OIpPENENATh TUIl XMMUYECKUX PEaKIIUii;

- Ha3bIBaTh IIPU3HAKU U YCIIOBUS NIPOTEKAHU XUMUYECKUX PEAKLIUM;

- BBIABIATH IIPU3HAKU, CBHUJETEILCTBYIOIIME O IIPOTEKAaHUM XUMHUYECKOM pPEakUHUH IIpU
BBIIIOJIHCHUY XUMHUYECKOTO OIIBITA;

- COCTaBJIATH (HOPMYJIbl OMHAPHBIX COCTUHEHUH;

- COCTaBJIATh YPaBHEHUs XUMHUUYECKUX PEAKLIUM;

- co0ro1aTh npaBuiia 6€30MacHoi paboThI IPH MPOBEIEHUH OIBITOB;
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MOJIb30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYUCIISITH MACCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA 110 (JOPMYIIe COSIMHEHUS;

BBIUMCIIATH KOJMYECTBO, O0OBEM WIJIM Maccy BeIlecTBa IO KOJIMYECTBY, O0BbEMy, Macce
peareHTOB UM IPOAYKTOB PEAKIIMH;

pacKpbIBaTh CMBICI 3aKOHa ABOTaipo;

PacKpbIBAaTh CMBICH MOHSATUHN «TEIIOBOM 3(PPEeKT peaknumny», «MOJISPHBINA 00BEM»;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOMCTBA BO/IBI;

PacKpbIBaTh CMBICT MIOHATHUS «PaCTBOPY;

BBIUKCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PaCTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONIPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BELLECTB;

XapaKkTepru30BaTh (PU3MUYECKHE U XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BCIIIECTB: OKCHOOB, KHCJIOT, OCHOBAHHI, COJICI;

OIpEAEIATh NPUHAIEKHOCTD BELLIECTB K ONPEAEICHHOMY KJacCy COESIMHEHUH;

COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX COSIMHEHUN U3YUCHHBIX KIIACCOB;

MPOBOJAUTH  ONBITHI, MOATBEPKAAOIINE XHWMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BELIECTB;

pacrno3HaBaTh OIBITHBIM IIYTEM pAacTBOPbl KUCIOT M WLIEIOYEH MO H3MEHEHUIO OKpPaCKu
VHJIUKATOpPa;

XapaKTepU30BaTh B3aMMOCBA3b MEXAY KJIACCAMU HEOPTAHUUECKUX COCAUHEHUN;

packpeiBaTh cMmbich [lepuoanueckoro 3akona JI.1. Menaeneena;

OOBIACHATh (PU3UYECKUM CMBICT aTOMHOTO (TIOPSJIKOBOTO) HOMEpa XHMHYECKOTO JJIEMEHTA,
HOMEpPOB I'PYIIIIBI U ieproaa B nepuoandeckou cucreme .M. Menneneesa;

OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUs CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Mpezenax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIIL,

XapaKTepU30BaTh XUMUYECKHE DIIEMEHTHI (OT BOJOPO/Ia 10 KAJIbIIHs) HA OCHOBE MX MOJOKEHUS
B niepuoanyeckoit cucreme .M. MenneneeBa u 0coOEHHOCTEH CTPOSHUS MX aTOMOB;
COCTAaBJISITh CXEMbI CTPOCHHMS aTOMOB NEepBbIX 20 311eMEHTOB Nepuoanydeckon cucremsl J[. 1.

MeHpeneeBa;

PacCKpBIBATh CMBICH MOHITHI: «XUMUYECKAS CBS3bY, «IJEKTPOOTPUILIATEITLHOCTD Y,
XapaKTepU30BaTh 3aBUCUMOCTh (DU3WYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAILTUYECKOM
peleTKy;

OTIPENIETISATH BUJI XUMHUYECKOM CBSI3M B HEOPTAHUYECKUX COCTMHEHUSX;

M300pakaTh CXEMBI CTPOEHHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPa3HBIMH BHJAMH
XUMHYSCKHUX CBSI3CH;

PacCKpbIBaTh CMBICI TOHSATHN «MOHY, «KATHOHY, «QHHOHY, «JJICKTPOIUTHI», «HEIICKTPOIUTHD,
«OIEKTPOTUTHIECKAS JIACCOLIHAITASY, «OKHUCJTUTEIIbY, «CTETIECHb OKHCIICHHS
«BOCCTAaHOBHUTEIIbY,

«OKHUCJICHHUE)», KBOCCTAHOBJICHHUC),

OMpEACIIATh CTCIICHb OKUCJICHUA aToOMa 3JICMEHTA B COCAUHCHUU
PacCKpbIBATb CMBICJI TCOPHUU BHeKTpOHHTHqCCKOﬁ JUCCOLMAIINH,



COCTaBJIATh YPAaBHEHUS DJIIEKTPOJIMTHYECKOW AUCCOLMALMM KHUCJIOT, IIEJIIOYEH, COJEH; -
OOBSICHATH CYIIHOCTh IMpOIEcCa JJICKTPOIUTUUYECKON TUCCOLMAIMU U PEaKUUil HOHHOIO
oOMeHa;

COCTAaBJISITh TIOJIHBIE M COKPAILIEHHbIE HOHHBIE YPAaBHEHUS Peakliui 0OMeHa;

OTIPEICIIATh BOZMOXKHOCTh MPOTEKAHMSI pEaKInii HOHHOTO OOMEHa;

MPOBOJAUTH PEAKUWH, IOATBEPKIAIOIIME KAYECTBEHHBI COCTaB pa3JIMYHBIX BELIECTB;
ONPEAENATh OKUCIUTEND U BOCCTAHOBUTEID;

COCTaBJISITh YPABHEHUS OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHYECKOU PEaKIIHH;

KJIaCCU(PUITUPOBATh XUMUUYECKHUE PEAKIIMH 110 PA3TUYHBIM ITPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXKy COCTAaBOM, CTPOCHHUEM M CBOMCTBAaMU HEMETAJIOB;
MPOBOJIUTH OMBITHI 10 TMOJYyYEHHUIO, COOMPAHHUIO U M3YYCHHIO XHMHYECKHUX CBOWMCTB
ra3000pa3HbIX BEIIECTB: YIIEKUCIOro ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIIEKUCIBIN I'a3 U aMMHUAK;
XapaKTepU30BaTh B3aMMOCBSI3b MEXKAY COCTAaBOM, CTPOCHHEM M CBOWCTBAMHU METAJUIOB; -
Ha3bIBaTh OPTaHUYECKUE BEIIECTBA MO MX (popMmyse: MeTaH, 3TaH, ITHIIEH, METaHOJ, YTaHOM,
[JIMIEPUH, YKCYCHAsi KMCJIOTa, aMUHOYKCYCHasl KHUCIIOTa, CTEAPUHOBAs KUCJIOTA, OJIEMHOBAs
KHCJIOTA, TIII0K034;

OLICHUBATD BIIUSIHUE XUMUUYECKOIO 3arpA3HEHUS OKPYKAIOIIEH Cpeibl HA OPraHU3M YeJIOBEKa;
IrpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCEIHEBHOM JKU3HH,

ONpEeAENsATh BO3MOKHOCTh MPOTEKAHMS PEAKIMN HEKOTOPBIX IMPEICTABUTEIEH OPraHUYECKUX
BEILIECTB C KUCIOPOJAOM, BOAOPOJIOM, METAJTIAMH, OCHOBAaHUSAMHU, TAJIOTEHAMH.

BBIHyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:

BBIZIBUT'aTh U NPOBEPATH SKCIICPUMCHTAIIBHO THIIOTE3bI O XUMHUUYCCKHUX CBOMCTBaxX B€IICCTB Ha

OCHOBEC HMX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYyIIaTb B XUMHUUYCCKHEC PCAKIINU, O XapaKTEPC

Y MPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKIIHIA;

XapaKkTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHUIO W CBOMCTBaM, YCTaHABIIMBAThH
MNPUYIUHHOCJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPUCTUKAMHU BCIICCTBA,

COCTABJIATb MOJICKYJIAIPHBIC W TIIOJHBIC HWOHHBIC YPAaBHCHHA 110 COKPAIICHHBIM HOHHBIM
YpaBHEHUAM;

IMPOrHO3UPOBATH CHOCO6HOCTI) BCIICCTBA MPOABJIATE OKUCIUTCIIbHBIC HJIM BOCCTAHOBUTCIILHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHHS DIEMEHTOB, BXOIAIINUX B €r0 COCTAB;

COCTaBJIAATb YPAaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIHUX IIOCJICOOBATCIIbLHOCTHU npeBpameHm‘/'I
HCOPTaHNYCCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB;

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3HI O PE3YJIBTATAX BO3ACHCTBUS pa3IMUHbIX
($haKkTOpOB HA U3MEHEHHE CKOPOCTH XUMHYECKOW pEaKIIHH;

UCIIONIb30BaTh TMPHOOPETEHHBIE 3HAHUS M OKOJIOTHMYECKH TPaMOTHOTO TOBEICHUS B
OKpYXKarolleH cpere;

UCIIONIb30BaTh TMPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMM TPHU BBIMOJIHEHUU MPOCKTOB H
yueOHO-UCCIEeIOBATENILCKUX 3a/lad [0 W3YYEHHUIO CBOWCTB, CMOCOOOB TMOJIYYEHHUS W
pacno3HaBaHUs BEUIECTB;



- OOBEKTHBHO OLICHUBAThH I/IH(bOpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOHCCCAX; KPUTUYCCKU
OTHOCHUTBCS K IICEBJOHAYy4YHOH HH(OpMaLuU, HEZOOPOCOBECTHOW peKiIaMe B CpeACTBax
MaccoBO HH(pOpMAILINK;

- O0CO3HaBaTb 3HAYCHHUC TCOPCTUUCCKHUX 3HAHUM 10 XUMHH JJIsL HpaKTI/I‘IeCKOf/’I ACATCIIbHOCTH
4eJI0BEKa;

- CO3aaBaTb MOACIIM MU CXCEMbI IJid PCUHICHUA y‘-IC6HBIX KW IIO3HABATCJIBHBIX 3aJa4d, IIOHUMAaTb
HEOOXOUMOCTh  COOJIOACHUS  MPEANMCAHWN, TMpeUlaraéMblX B  HMHCTPYKIHSX IO
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMUMHUU H JIP.

Pazgen 11

Coaep:xanue yueOHOI0 npeamera

B cucreme ectecTBeHHOHAYYHOTO 00pa30BaHUsI XUMUS KaK y4eOHBIH MpeaAMET 3aHUMAaeT
Ba)XHOE MECTO B TO3HAHWH 3aKOHOB IPHUPOJII, (HOPMUPOBAHUH HAYYHOW KAPTHHBI MUPA, CO3JaHUN
OCHOBBI XUMHYECKUX 3HAHUI, HEOOXOAUMBIX Ul MOBCEIHEBHOM JKU3HU, HABBIKOB 3/J0POBOTO U
0e30I1acHOro JJIs 4eJIOBEKa U OKpYKalollel ero cpeisl oOpas3a jKU3HHU, a TaKKe B BOCIIUTaHUU
9KOJIOTHYECKOH KYJIbTYpHI.

YenemHocTs M3y4eHUS XUMHUM CBSI3aHA C  OBJIAJCHUEM XMMHYECKUM  A3BIKOM,
coOuIto/IeHreM IpaBul O€30I1aCHOM pPabOThl MPH BBITOJHEHUMH XUMHMUYECKOIO 3KCIEPHUMEHTA,
OCO3HAaHHWEM MHOTOYNCJICHHBIX CBA3EH XUMUU C IPYTMMHM IIPEAMETaMU IIKOJIBHOTO Kypca.

[IporpaMMa BKJIIOYAET B c€0s1 OCHOBBI HEOPraHUYECKOW U OpraHu4ecKol XUMHHU. | TaBHOM
ujeel IMporpaMmbl SBISI€TCS CO3/laHME 0a30BOTO KOMIUIEKCAa OMOPHBIX 3HAHUW MO XUMMH,
BBIPQKEHHBIX B (DOpMe, COOTBETCTBYIOIIEH BO3PACTy 00yUarOIUXCS.

B coxmepxaHMM JAHHOTO Kypca MPEACTABIECHBI OCHOBOIOJIATAIOIIAE XUMHYECKHE
TEOPETUUECKUE 3HAHUS, BKIIFOYAIOIINE U3YYCHUE COCTaBa U CTPOCHUS BEILECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOCHHS, IIPOTHO3UPOBAHUE CBOWCTB BELIECTB, UCCIEHOBAHUE 3aKOHOMEPHOCTEH
XUMUYECKHUX IIPEBpalCHUN W IIyT€H YIpaBICHUS HUMHU B LEJIAX IIOIYYEHUs BEILIECTB U
MaTepHaoB.



TeopeTHYeCcKyr0 OCHOBY HM3Y4Y€HHS HEOPraHMYECKOM XHMHUU  COCTABJISET
aTOMHOMOJIEKYJIIpHOE yueHue, llepmoanueckuit 3akon J[.M. MenneneeBa ¢ KpaTKuMHU
CBEJICHUSIMU O CTPOEHHUH aTOMa, BUJAX XUMHUYECKOW CBA3U, 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHUYECKUX PEAKLUM.

B m3yueHun kypca 3HaUMTENbHAs POJIb OTBOAUTCA XHMHYECKOMY DKCIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX U JIAOOPATOPHBIX PAOOT, OMMCAHUIO PE3YIbTATOB YUCHHYECKOTO
OKCIEPUMEHTA, COONIIOJICHHIO HOPM M TpaBuwiI 0Oe30macHOi paboThl B XUMHYECKOM
nabopaTopuu.

Peanuzanust 1aHHON mporpamMmbl B Ipolecce OOYYEHHUs MO3BOJIUT OOYUYaIOIIMMCS
YCBOUTH KIIFOUEBBIE XMMHUYECKHE KOMIIETEHUMH U MOHATH POJIb U 3HAYCHHE XUMHUU CPEIU
JIPYTUX HAYK O MPUPOJE.

Nzydenne npeaqmera « XUMUS» B 4aCTH (OPMHUPOBAHUS Y 00YUAFOIIUXCS HAYIHOTO
MHUPOBO33pEHHUS, OCBOEHHUS  OOILIEHAyyHBIX METOJNOB (HaAOIIOAEHHE, W3MEPEHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHNE), OCBOCHUSI MPAKTUYECKOTO MPUMEHEHUSI HAYUYHBIX 3HAHUN
OCHOBAaHO Ha MEXIPEIMETHBIX CBiI3aXx ¢ mnpeameramu: «buonorusy», «l['eorpadusy,
«Hctopusy», «JIutepatypar, «Marematuka, «OCHOBBI 0e30MmacHOCTH
KU3ZHEACITEIBHOCTY, «Pycckuil s13b1K», «Pu3nKa», « IKOIOTHUS».

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Tena u BemecTBa. OCHOBHBIE METOBI MMO3HAHMS: HAOIIOICHUE,
u3MepeHue, skcrnepuMeHT. dusnueckue U XuUMUYecKHe siBiIeHMs. UuCTble BellecTBa U
cmecu. CriocoObl pazaenenus cMmecedl. AToM. Momnekyna. XUMHUYECKUN 3IEMEHT. 3HaKU
XUMUYECKHX 3J1eMeHTOB. [IpocThie u cioxxHbie BelecTBa. BaneHTHOCTh. 3aKOH OCTOSIHCTBA
coctaBa BemlecTBa. Xumudeckue Qopmynsl. HMupekcel. OTHOCUTeNbHAs aToMHas U
MOJIEKYyJIApHass Macchl. MaccoBasi 10 XMMHUYECKOIO 3JIEMEHTAa B COEIMHEHHH. 3aKOH
COXpaHEHMsI MacChl BeIECTB. XuMmudeckue ypaBHeHus. Kosddunuentel. YcmoBus u
MPU3HAKU TPOTEKAHUS XMUMHYECKUX peakuuil. Moiap — eAMHHUIa KOJWYEeCTBA BEIIECTBA.
MounspHas macca.

Kucaopoa. Boxopon

Kucnopon — xumudeckuit s5eMeHT U npoctoe BeriecTBo. O30H. CocTaB BO3ayXa.
duznyeckue 1 XUMUYECKHE CBOIMCTBA Kuciopoza. [lonydyeHne u npuMeHeHne Kuciaopoa.
Tennooii 3¢ ekt xumudeckux peakiuil. [lonsiTue 00 9K30- U SHIOTEPMHUUECKUX PEAKIIUIX.
Bomopoa — XuUMHYECKMI BJIEMEHT WM TPOCTOE BemecTBO. Du3nueckne U XUMHUYECKHE
cBoiicTBa Bomopojaa. [lomydenue Bomopoma B mnabopatopuu. [lomyuenue Bomgopona B
npoMblnuieHHOCTH. [IpumeHenune Bojopona. 3akoH ABoraipo. MossipHblii 00beM Ta3oB.
KauecTBeHHble peaknuu Ha ra3oo0pasHble BellecTBa (KUCIOpoA, Boaopoxd). OO0beMHbIe
OTHOIIICHHUS TA30B MPU XUMHUYECKUX PEAKITUSIX.

Boaa. PacTBopsl

Bona B mpupone. KpyroBopor Boxabl B mnpupoae. Pusmdeckue U XUMHUYECKHE
cBoiicTBa Boabl. PactBopsl. PacTBOprMOcTh BemecTB B Boje. KoHIeHTpanus pacTBOpOB.
MaccoBast 1011 pacCTBOPEHHOI'O BELIECTBA B PaCTBOPE.

OcHoOBHBIE KJ1aCChl HCOPTAHUYECKUX COeIMHEeHU I

Oxcunel. Knaccuduxanus. Homenknatypa. @Pusnueckue CBOWCTBa OKCHIOB.
Xumuyeckue cBoicTBa OKCUAOB. [lomyyeHne u mnpumeHeHwe OKCuAoB. (OCHOBaHHS.
Knaccudukanms. Homenxmarypa. ®usmdeckue cBoiicTBa ocHoBaHui. [lomydenue



OCHOBaHUH. XHUMHUYECKHE CBOWCTBa OCHOBaHMM. Peakuus Heurpanuzauuu. Kucnotsl.
Knaccudukarus.
Homenknarypa. ®dusuyeckue cBorcrBa Kucior. IlomydeHue M npuUMEHEHUE KHCIIOT.
XUMUYECKUE CBOMCTBA KHUCIOT. MHaukatopbl. M3MeHEHME OKpACKU HWHIUMKATOPOB B
pasmmunbix cpenax. Conu. Knaccudpukanus. Homenkinarypa. @usndeckre CBONCTBA COJCH.
Ilonyyenue u npumeHeHue cosieil. XMMHUYECKHUE CBOMCTBA coJiel. I'eHeTnuyeckas CBSA3b
MEXy KJacCaMU HEOpraHMuYecKux coenuHeHui. [Ipobrema 6e30MacHOro MCIOIb30BaHUS
BEIIECTB M XUMHUYECKUX PEAKUUW B IOBCEAHEBHOW >KU3HHU. TOKCHYHBIC, TOPIOYHE M
B3PBIBOONIACHBIE BEIIECTBA. BhITOBAsI XUMHUYECKasi TPAMOTHOCTb.

Crpoenne atoma. Ileproguyeckuii 3aK0oH 1 epuoguvecKasi CHCTeMA
xuMudeckux 3jaeMenToB .. MeHnaeneeBa

CrpoeHue aTtoma: si1po, dHepreTudyeckuii yposenb. CocraB sijipa aToMa: IPOTOHBI,
HeuTpoHsl. M3oTonsl. [lepnoanueckuit 3akon .M. Menzaeneesa. Ilepuonnueckas cucrema
xuMuyeckux 3eMenToB J[.M. MenaeneeBa. @uU3nuecKkuii CMBICI aTOMHOTO (TTOPSIIKOBOTO)
HOMEPA XMMHMYECKOr0 IEMEHTA, HOMEpa IPYIIIBI U IIEPUOAA IEPUOAUYECKON CUCTEMBI.
CrpoeHue »5SHEpreTuyecKkux ypoBHEM aToMoB mniepBbIX 20 XHMHUYECKHX 3JIEMEHTOB
nepuoaunueckoit cucremsl [1.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB aTOMOB
XUMHYECKHX DJIEMEHTOB M MX COCIMHEHHMM Ha OCHOBE IIOJIOKEHUS B NEPHOAUYECKON
cucreme /.M. MenneneeBa u ctpoenusi aroma. 3HadueHue llepuoamyeckoro 3akona JI.U.
MenneneeBa. CTpoeHue BelecTB. XUMHYECKAasl CBA3b

ONEeKTPOOTPULATENIbHOCTh ~ aTOMOB ~ XMMHUYECKMX 2JIeMeHTOB. KoBaseHTHas
XUMHYECKAsl CBA3b: HEMOJSApHAsA U noJisipHas. [IoHATHE O BOLOPOIHOM CBSI3U U €€ BIUSIHUU
Ha (hr3rYecKre CBOMCTBA BEIIECTB Ha ITpuMepe BoIbl. loHHas cBsA3b. MeTayuinueckas CBs3b.
Tunel KpUCTAIIMYECKUX PELIETOK (aToMHas, MOJEKYIspHas, MOHHAs, METaJUIMYecKas).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIIMUECKON PEIIETKH.

XMMHYECKHE PeaKIHU

IlonsATHE O CKOPOCTHM XMMHYECKOW peakiuu. PakTopsl, BIMAIOIME HA CKOPOCTH
xumuueckoi peakuuu. [lonstue o karanuzatope. Knaccupukanus XuMH4ecKUX peakiuii 1o
Pa3JINYHBIM IIPU3HAKAM: YUCIIY U COCTaBY MCXOIHBIX U MOJYYEHHBIX BEUIECTB; N3MEHECHHIO
CTEIIEHEH OKHCIICHHMSI aTOMOB XMUMHWYECKHX 3JIEMEHTOB; IOIVIOUIEHUIO WJIH BBIIEICHUIO
SHEPruM. DJEKTPOJUTHUYECKas AMCCOLUAIMSA. DJIEKTPOIUTHl M HEINEKTPOIUTHI. VOHBI
Karnons! n annonsl. Peakiiuu noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS pPEeaKIMii HOHHOTO
oOMeHa.
DNEeKTPOIUTHYECKas AMCCOLMAINS KHUCIOT, Iienoued u coineidl. CTeneHb OKHUCIIECHUS.
OmnpeneneHye CTENeHN OKUCICHHUS aTOMOB XUMUYECKHUX AJIEMEHTOB B COEIMHEHHUSX.
Oxucnutens. BoccranoButenb. CyIIHOCTh OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHH.

Hemerajuibl IV — VII rpynn u ux coefuHeHus

[TonoxxeHne HeMETaUIOB B MEPUOANYECKON CHCTEME XUMHUYECKUX 31emeHToB J[.1.
MenneneeBa. OOmume cBocTBa HeMeTaIoB. [ayoreHnl: (U3MYECKHE W XUMHUYECKHE
cBoiicTBa. CoelMHEHNs TaJOr€HOB: XJIOPOBOAOPO, XJIOPOBOIOPOAHAs KUCIOTA U €€ COJIU.
Cepa: pusnueckue u xumuueckue cBoicTBa. COeMHEHUS Cephl: CEPOBOIOPOI, CYIb(HIBI,
okcuabl ceppl. CepHas, CEepHUCTass M CEPOBOJOPOAHAS KHUCIOTBI M HMX COJH. A3OT:
¢usnueckue U xuMuyeckue cBoiictBa. AMmuak. Conu amMmmoHus. OKkcuapl a3ota. A30THas
KucioTa u ee con. Pocop: pusnueckre U xumudeckune cBoiicta. Coenunenus gocdopa:
okcua (ocdopa (V), oprodochopHas kucinora u ee comu. Yriepona: (u3HUECKUe U
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XMMHUYECKHE CBOMCTBA. AJUIOTPONHUS Yriepoja: anmas, rpadur, KapOuH, (yisiepeHsl.
Coenunenus yriepoaa: okcuasl yriepoaa (II) m (IV), yronbHas kuciota ¥ €€ COJIH.
KpeMHuii 1 ero coeuHeHus.

Metabl M MX COeIMHEHH S

[TonoxkeHne MeTalyIOB B MEPUOJAMYECKOW CUCTEME XMMHUYECKHX 3jeMeHToB J[.U.
MenneneeBa. MeTtamuibl B IpUPOJIE U 00ITHE CIIOCOObI UX nonydeHus. Oomme pusznueckue
cBoiicTBa MeTayioB. O0IIMEe XUMUYECKHE CBOICTBA METAJIJIOB: PEAKIMU C HEMETaslllaMH,
KHCIIOTaMH, COJSIMHA. OJEKTPOXMMHYECKUN pAx HanpspkeHud wmetaiuioB. [llenounsie
MeTasuibl U uX coequHeHus. lllenoyno3zeMenbHble METaIbl U UX COCAUHEHUs. AJIFOMUHUN.
AmportepHOCTh OKcHIa W ruapokcuna amomunus. JKemezo. CoenuHeHus jkene3a M UX
CBOMCTBA: OKCHJIbI, TUJIPOKCU B U con xene3a (11 u I1I).

IlepBoHayabHBbIE CBeIeHUsI 00 OPraHUYeCKUX BellecTBaxX

[lepBoHayasIbHbIE CBEJEHUS O CTPOECHUM OPraHMUYECKHUX BEILIECTB. YTJIEBOAOPOJBI:
METaH, 3TaH, dTHJIeH. VICTOYHHUKH yTIIeBOIOPOIOB: MPUPOIHBIN Ta3, HEPTh, yroib.
Kucnopoaconepxammue COeMHEHUS: CIUPTH (METAHOJ, 3TAHOJ, TNIULEPUH), KapOOHOBEIE
KUCIOThl (YKCyCHasi KHCJIOTa, aMMHOYKCYCHas KHUCJIOTa, CT€apuHOBasi W OJIEMHOBas
KHUCIIOThI). burosiornueckyn BaKHbIE BEIIECTBA: KUPbI, IJIIOK03a, Oenku. XHUMHUYECKOE
3arpsi3HEHUE OKPYKaroLIEH Cpelibl U €ro MOCIEACTBHUS.

Tunbl pacyeTHbIX 3a1a4:

Brruncnenme MaccoBoil 10711 XMMHUYECKOTO 3JIeMeHTa 10 GopMylie COSTUHEHHUS.

YcTanoBneHue npocreiiiieii GopMyIibl BEIIECTBA MO MACCOBBIM JI0JIIM XUMUYECKUX
3JIEMEHTOB.

Brruncnenus mo XMMUYECKUM ypaBHEHHUSM KOJIMYeCcTBa, 00beMa, MacChl BEIIECTBA
M0 KOJIMYECTBY, 00bEMY, MacCe peareHTOB WJIH MPOIYKTOB PEaKIUu.

Pacyer MaccoBoil 10NMM PpacTBOPEHHOIO BEIIECTBA B PacTBOPE.

IIpuMepHBIe TeMBbI IPAKTHYECKUX PAdOT:

JIaGopatopHoe 000pya0OBaHUE U MpHEMBl oOparieHus ¢ HuM. [IpaBuna 6e3omacHon
paboThl B XUMHYECKOH J1abopaToOpHH.

OuncTKa 3arps3HEHHON TOBapEHHOM COJIH.

[Ipu3Haky npoTeKaHUsl XUMUYECKUX PEAKIUH.

[TonydyeHnue KMCIOpOJA U U3YYEHHE €TO CBOMCTB.

[Tonydyenue BOIOPOIa U U3YUEHUE €TO CBOMCTB.

[IpuroroBneHue pacTBOPOB C OIPEAEICHHOM MAcCOBOW JI0JI€M PacTBOPEHHOIO

BELIECTBA.

Pemenue sxcriepuMeHTaNbHBIX 337a4 110 TeMe «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX
COCTUHEHUINY.

Peakmun nonHoro ooMena.

KauecTBeHHBIE peakIii Ha HOHBI B pacTBOPE.

[TonydyeHne ammmuaka 1 U3y4eHHE €ro CBOMCTB.

[losnydyeHune yriekuciioro ra3a U U3y4eHHUE €ro CBOMCTB.

Pemenne skcnepumeHTanbHbIX 3a1a4 1o teMe «Hemeramsl IV — VII rpynm u ux
coeMHEHUI». Pelienne skcrepuMeHTaIbHbIX 33]1a4 110 TeMe «MeTallibl U UX COSUHEHUSD.



Pazpen III. Temarnueckoe IUIAHMPOBAHHME C YKAa3aHUEM KOJIMYECTBA 4YACOB,
OTBOJMMBIX Ha OCBOCHUE KaKJI0OM TEMBI

8 KJIACC
Ne IIpumeyanue
Ne | m/m B Koago (ucnmoJib30BaHUe
/o | Teme Tema ypoka 4acoB o0opynoBanus Touku
pocra)
IlepBoHaYaIbHBIE XMMUYECKHE MOHATHS (254)
1 1 [Ipeamer xumun. Tena u BemecTBa. 1
OCHOBHBIE METOIBI TO3HAHUA:
Ha0It0IeHNE, U3MEPEHUE, IKCTICPUMEHT.
2 2 | IIpaktuueckas pabora Nel. JlaGoparoproe 1 [Mudposas maboparopust
o0opyoBaHUE U MPUEMBI 0OpaIeHUs C RELEON
HuM. [IpaBuna Ge3onacHoii paboThI B [Mu¢posoit gaTunk
XUMHUecKoH 1abopaTopun. CTpoeHue TEMIIEpaTypbl
IIJIJAMEHU. CrnupToBka
Cseua.
3 3 dusnueckre 1 XUMUYECKHE SIBIIEHUS 1
4 4 | Yuctele BemecTBa u cMecu. CiocoObl 1
pas3aeneHus cMecen
5 5 | Ilpaktuyeckas padbora Ne2. Ouuctka 1
3arpsAI3HEHHOW ITOBAPEHHOM COJIN.
6 6 | Atom. Monekya.
7 7 XUMUYECKUH d€MEHT. 3HAKH XUMHUYECKUX
9JIEMEHTOB
8 8 | IlpocThie U CIIOXKHBIE BEIECTBA. 1
9 9 BanentHoCTh 1
10 | 10 | 3akoH MOCTOSIHCTBA COCTaBa BEIECTBA. 1
11 | 11 | Xumuueckue popmynsl. HIEKCHI. 1
12 | 12 | OTHOcHTeBHASI ATOMHAS M MOJICKYJISIpHAS 1
MacChI
13 13 | MaccoBast 1o XUMHYECKOTO DJIIEMEHTA B 1
COCIUHCHHH.
14 14 | BeruuciaeHue MacCOBOM JOJIM XMMHUYSCKOTO 1
aJeMeHTa 1o (hopMyIie COeTUHEHUSI.
15 | 15 | Ycranonenue npocreiieit popmyst 1
BEIIIECTBA 10 MACCOBBIM J0JISIM
XAMHYECKHX DJIEMEHTOB.
16 16 | MaccoBast 1o XUMHUYECKOTO DJIEMEHTA B 1
COCAUHECHHH
17 17 | 3akoH COXpaHEHHUs MacChl BEIIECTB. 1 BECHI TCXHOXHUMHUUECKHE

I[CMOHCTpaHHOHHBIﬁ OKCIICPUMCHT. «3aKkoH
COXPAHCHUSA MACChI BCUICCTB»

WJIU 3JIEKTPOHHBIE; CBEYA;
KoJs10a mockogoHHas 250
MJI; JIOKKA JIUIST COKMTaHUS
BCIISCTB
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18. | 18. | Xumuueckue ypaBHeHus. KoadhummeHTs.

19 | 19

20 | 20 | VYchmoBuss W TOpHU3HAKK  TPOTCKAHUS
XMMHYECKUX PEAKIIUH.

21 | 21 |Ipaktuueckass pabora Ne3. Ilpusnaku
MPOTEKAHUS XUMHUYECKHUX PEaKIIHA.

22 22 | Moib — eqHHUIA KOJIMYECTBA BEIECTBA.
MomnsipHas macca.

23 | 23 | MonspHas macca.

24 | 24 | KontponwHas pabota Nel mo reme
«[lepBoHauanbHBIE XUMUYECKUE TTOHATUS

25 | 25 | BoruncieHust 1o XUMHUYECKUM YPaBHEHUSIM
KOJIM4YeCTBa, 00beMa, MacChl BELIECTBA 110
KOJIMYECTBY, 00beMY, Macce peareHToB WK
MIPOJYKTOB PEAKIUH.

Kucaopoa. Bogopox (94)

26 1 | Kucnopoa — XMMHUYECKUH JIEMEHT U
npocroe BemecTBo. O30H. CocTaB BO3IyXa.

27 2 | ®OusnyecKue U XUMHUYECKHe CBOMCTBA
KHCIIOpO/Ia.

28 3 | [losydeHue u mpuMEHEHUE KUCIOPOA.

29 4 | Ilpaktuueckas padora Ne4. [lonydyenue
KHCIIOPOJIa U M3yUEHUE €TO CBOWCTB.

30 5 | Bogopon — XxuMu4eckuii 3JIeMEHT U ITPOCTOe
BemiecTBo. [lonydenune Bogopoa B
nabopatopun. [loxydenue Bogoposa B
MIPOMBIIIIJICHHOCTH.

31 6 | Ousnyeckue U XUMHUYECKHE CBONCTBA
Bogopoja. [I[pumenenne Bogoposa.
KauecTBeHHBIE peakIiy Ha Ta3000pa3HbIe
BellecTBa (KUCIOPOI, BOJOPON).

32 7 | llpaktuyeckas pabora NeS. [Tonyuenue
BOJIOPOJIa ¥ U3YYCHHE €T0 CBOMCTB.

33 8 | 3akon ABoraapo. MosipHBIH 00BEM Ta30B.
OOBbeMHBIC OTHOIIIECHUS Ta30B MIPH
XUMHYCCKHUX PEAKIIHSIX.

34 9 Boluucnenus no XuMUYECKUM YpaBHEHUSIM

KOJINYECTBa, 00beMa, MacChl BeIECTBA MO
KOJINYECTBY, 00BEMY, MACCE PEareHTOB WU
IIPOJYKTOB PEAKIUH.

Bonaa. PactBopsl. (54)




35 1 | Bona B nmpupone. KpyroBopot BojisI B 1 npudop IS OMBITOB  C
npupojae. PU3nvecKre U XUMHIECKUE ANEKTPUYECKUM TOKOM;
CBOICTBA BOABI. J{eMOHCTpalMOHHBII HCTOYHHK MOCTOSTHHOT'O
IKCIIEPUMEHT . TOKa: MpoOUpKH — 2 mT. ,
«Pa3zyioxeHne BOAbI IEKTPUIECKUM IPpOHYMCPOBAHHBIC,
TOKOMY. JyYNHKAa; CIIUPTOBKA;
poOKK — 2 IIT, TUHIIET.
36 2 PactBopsl. PacTBOprMOCTH BelecTB B BOJIE. 1
Konuentpanus pactBopos. MaccoBas 107s
PacTBOPEHHOTO BEIIECTBA B PacTBOPE.
37 3 | Pacuer MaccoBoii 10U pacTBOPEHHOTO 1
BEIIIECTBA B PACTBOPE.
38 4 | Tlpaktuueckas pabora Ne6. [Ipurorosnenue 1
PacTBOPOB € OMPEIEIIEHHON MacCOBOM
JI0JIE paCTBOPEHHOTO BEIIECTRA.
39 5 | Konrponbnas pabora Ne2 mo Teme 1
«Kucnopoa. Bogopoa. Bogay.
OcHOBHBIE KJIacChl HEOPraHMYeCKUX coequHeHuit (174)
40 1 Oxcunsl. Knaccudukanus. Homenknarypa 1
41 2 | ®u3nvecKkue CBONCTBA OKCHIIOB. 1
XUMHYECKUE CBOMCTBA OKCHUJIOB.
42 3 [TonydyeHnue u npuMeHEeHHE OKCUIOB. 1
43 4 | OcnoBanus. Kimaccuduxanus. 1
Howmenxknarypa
44 5 | ®duszuveckue CBOMCTBa OCHOBAHUM. 1
[Tonyuenue ocHOBaHUI.
45 6 | XumHueckue cBOMCTBa OCHOBAaHHHU. 1 [Mudposas nadboparopust
JlabopaTopHbIit onibIT . «OCHOBAHHUS . RELEON
Peakuus HeWTpanuzanum» [udposoii pH. mratus ¢
32KUMOM; TISITh XUMHUYECKHIX
CTaKaHoB (25 mn);
MIPOMBIBAJIKA.
46 7 | Kucnoter. Knmaccudukarus. 1
Homenkiarypa. @usndeckue CBOMCTBA
KHCJIOT.
47 8 | [lomyueHue U mpuUMEHEHUE KUCIIOT. 1
48 9 XHUMHUYECKHE CBOMCTBA KUCIOT. Peakins 1
HEUTpaIU3alnH.
49 | 10 | MemukaTtopsl. I3MeHeHHE OKpacKu 1
WHMKATOPOB B PA3JINIHBIX CPE/Iax.
50 | 11 | Comu. Knaccudukanus. Homenknarypa. 1
DuU3NYECKUE CBOKCTBA COJIEH.
51 | 12 | [lomyueHwe U MPUMEHEHUE COJICH. 1
52 | 13 | XuMuyeckue CBOWCTBA COJICH. 1
53, | 14, | l'eneruueckas CBS3b MEXKIy KIacCaMH 2
54 | 15 | HeopraHMYECKUX COEIMHEHUI.
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55

16

[TpakTrueckas padota Ne7. Permenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
coeauHeHui». «Onpenenenne pH
PacTBOPOB KUCJIOT U MIEIOYEH»

udposas mabopaTopust
RELEON

udposoii pH. mraTus ¢
32KUMOM; IISITh XUMHUYECKHIX
CTaKaHoB (25 mi);
IIPOMBIBAJIKA.

56

17

KonrtponsHas padora Ne3 o reme
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUIN.

Cr

poeHme
ucremMa

aToMa. l'[epnozmqeclcm”l 3aKOH U mepuoaAn1ieccKast

xuMudecknx 3jieMenToB /[.1. MeHaeneeBa

(59

57

1

Crpoenue aToma: s1po, SHEpreTHUeCKUui
ypoBeHb. CocTaB sijpa aToMa: IPOTOHBI,
HEUTPOHBI. 130TOIIHI.

1

58

HepnonnquKaﬂ CUCTEMAa XUMHUYCCKHX

12

anemeHToB .M. MenaeneeBa. ®u3ndecKuii
CMBICJI aTOMHOTO (TIOPSIIKOBOT'0) HOMEpPA
XUMHYECCKOTI'0O 3JICMCHTA, HOMCPA I'PYyHIIbI 1
MEepUOJIa MEPUOJUNIECKON CUCTEMBI.

59

Ilepuonuueckuii 3akon JI.1. Mennaeneena.

60

CrpoeHue  HSHEPreTHMYECKUX  ypOBHEU
aTOMOB NEPBbIX 20 XUMHUUECKUX 3JIEMEHTOB
nepuoanydeckon cucremst 1. 1.

Menneneesa.

61

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
aTOMOB XMMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHMI Ha OCHOBE MOJIO’KEHHUS B
nepuoanueckon cucreme /I.1. Menneneesa
U CTPOEHMS aToMa. 3Ha4EeHHE
[Tepuonnueckoro 3akona J[.1.

Menneneena.

CrtpoeHnue BemecTB. XuUMu4eckas cBs3b (44)

62

1

HNoHnuas cBA3b.

63

2

DNEKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKHX 351eMeHTOB. KoBaneHTHast
XUMUYECKas CBS3b: HEMOJSAPHAsA U
nosisipHast. [IoHATHE 0 BOZOPOIHOM CBA3U U
ee BIUSHUU Ha (pu3nyecKue CBOMCTBa
BEILIECTB HA IPUMEPE BOJBI.

64

Merannnueckas CBS3b.




65 4 | Tunsl KPUCTATMIECKUX PEIIETOK 1 udposas mabopaTopust
(aToMHas1, MOJICKYJISIpHAS, HOHHAS, RELEON
MeTajin4eckasi). 3aBUCUMOCTh (PU3HUYECKUX [udposoii gaTuuk
CBOMCTB BEIIECTB OT THIA TEeMIIEPaTyphl INIATUHOBBIN;
KpUcCTaIM4eckor pemeTku. OuHancoBas JATYMK TeMIIepaTypbl
rpaMOTHOCTb. JIeMOHCTpallMOHHBII TEPMOIIAPHBINA
sKcIepuMeHT. «TeMmneparypa riaBjieHus
BEIIECTB C Pa3HBIMH TUTIAMU
KPUCTATUIECKUX PEIIETOK

Xumudeckue peakuuu (34)

66 1 | Crenens okucnenus. OnpeneneHue 1
CTCTICHH OKUCJICHHUSI aTOMOB XUMHYECKHIX
JJIEMEHTOB B COSAMHCHHUSIX.

67 2 | Okucnutens. BocctanoBuTeNb. 1

68 3 | KontponbHas padota Ne4 mo teme 1
«Ctpoenue aroma. [leproauueckuii 3aKoH
J.W. MenneneeBa. CTpoeHue BEIIECTBA»

IToBTOpenue (24)
69, | 1,2 | IloBropeHue 2

70

9 KVIACC
Ne IIpumeyanue
Ne | m/m B Koago (McnoJib30BaHue
n/m | Teme Tema ypoxa yacos | o0opynoBanusi Touku
pocra)
XuMnueckue peakunu(24)

1 1 | Crenensb okucnenus. OKUCIUTETb. 1
Boccranosurens

2 2 | CymHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIIHHBIX 1
peaKkuuid.

Kucaopoa. Bonopona (14)

3 1 | TeruoBo# Y3 PeKT XUMUUECKHX pPEeaKLUH. 1 [Mudposas
[TonsiTHE 00 9K30- ¥ YHAOTEPMHUUECKHUX naboparopus
peakuusax. [[eMOHCTpallMOHHBIN SKCIIEPUMEHT. RELEON
«TemmoBoii 3 (heKT pacTBOPEHUSI BEIIECTB B udposoii natumk
BOJIE TEMIIEPATYPhI

TTATHHOBBIH
Xumuyeckue peakuuu (94)
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ITonsiTHE O CKOPOCTU XMMHYECKOU PEaAKIUH.
@akTOpPBI, BIUAIOIIKAE HA CKOPOCTh XUMHUYECKOU
peakuuu. [loHATne o karanusaTope.
JleMOoHCTpallMOHHBIN onbIT. «3yueHue
BIIMSIHUSA PA3JIUYHBIX (AKTOPOB Ha CKOPOCTh
peakuun»

[udposas
naGopaTopus
RELEON
[Mudposoii gaTunk
TEeMIIEPATYPhI
IJIATUHOBBIN

Kiaccudukanus XuMuaecKux peakiyi mo
Pa3IUYHBIM MPU3HAKAM: YHUCITY U COCTaBY
WCXOJIHBIX U MOJTYYEHHBIX BEIIECTB; U3MEHEHUIO
CTEIEHEH OKHUCJIEHHSI aTOMOB XMMHUYECKUX
3JICMCHTOB; ITOTJIOIICHUIO WJIH BBIICIICHUIO
SHEPTHUH.

3JICKTpOJII/ITI/I‘ICCKa$I Jucconuanms.

ONEKTPOIUTHI U HEINEKTPOJIUTHL. VIOHBI.
Karnons! u annonsl. JlabopaTopHbIil ONBIT .
«CunbHbIe U cI1a0ble JEKTPOIUTHI»

Hudposas
nabopaTopus

RELEON
udposoit gaTunk
AJIEKTPOIIPOBOTHOCTH

DJIEKTPOJIMTUYECKAS JUCCOIUALINS KUCIIOT,
LIEJI0YEH U COJIEH.

Peaknuu monHoro oomena

10

Y cioBusI MPOTEKAHMSI PEaKIMii HOHHOTO
oOMeHa.

11

IIpakTuueckas padora Nel. Peakiiuu noHHOTO
oOMeHa.

[udposas
nabopaTopus

RELEON
Hudposoit gaTunx
3IEKTPONPOBOAHOCTH

12

KontponsHas padora Nel no reme
«XHMMHYECKUE PEAKIITUI.

Hemerauasl IV — VII rpynn u ux coennnenns (264)

13

1

[TonoxxeHrne HEMETAIIIOB B IEPUOIUUYECKON
CUCTeME XUMHUYecKUX demeHToB J1.11.

Menneneesa. O0mMe CBOMCTBA HEMETAIIOB.

14

l"asnorensl: Gpusnyueckre 1 XUMUYECKHE
CBOWCTBA.

15,
16

3,4

CoenuHEeHHUS TaJIOTCHOB: XJIOPOBOIOPO/I,
XJIOPOBOJIOPOIHASI KUCJIOTA U €€ COJIH.

17

Cepa: pusnueckre U XUMHUIECKHE CBOMCTBA.

18

CoenMHEHUs CEphI: CEPOBOIOPO, CYTb(MUIBL,
OKCH/JIBI CEPBI.

19

CCpHI/ICTaH H CCPpOBOAOPOAHAA KUCIOTHI U UX
COJIH.

20,
21

8,9

CepHas Kucnora.




22 | 10 | KontponwHas pabora Ne2 o teme
«HemeTramnb»
23 | 11 | A3oT: Qu3HUecCKHe U XUMUYECKHUE CBONCTBA.
24 | 12 | AMMuak
25 | 13 | Conu ammonust. JlabopaTOpHBIN OTIBIT. [udposas
«O0pa3oBaHue COICH aMMOHUS» naboparopus
RELEON
Hudposoit gaTunx
AJIEKTPOIIPOBOTHOCTH
26 | 14 | IIpaxTtuueckas pabora Ne2.Ilomydyenue aMmmuaka
U U3y4YECHHUE €T0 CBOMCTB.
27 15 | Oxkcuns! azora.
28, | 16, | A30oTHas KHCIIOTA U €€ COJIU.
29 | 17
30 | 18 | ®ocdop: puznyecKkrue 1 XUMHUIESCKUE CBOHCTBA.
31 | 19 | Coemunenus docdopa: okcua pochopa (V),
oprodochopHas KUCIOTa U €€ COJIH.
32 | 20 | Yruepon: ¢pusnyeckne 1 XUMHUECKUE CBOMCTBA.
Annorponus yriaepoja: anmas, rpadur, KapouH,
(byIepeHsl.
33 21 | Coenunenus yriuepona: okcuabl yrieposaa (II) u
(V).
34 22 | CoenuHeHus yriiepojia: yrojibHas KUCIOTa U e
COJIH.
35 | 23 | [IpaxTtuueckas padora Ne3. I[Tomyuenue
YIIIEKHUCIIOTO Ta3a U H3y4eHHE eT0 CBOMCTB.
36 24 | KpemHHI1 U ero COeTuHEHHUS.
37 | 25 | [Ipakrtuueckas pabora Ne4. Pemenune
IKCIIEPUMEHTAIHLHBIX 33724 110 TeMe
«Hemeramnsl IV — VII rpynn u ux
COCIMHEHUI.
38 | 26 | KourtpompHas pabora Ne3 mo Teme
«Hemeramib»
Metajuibl 1 ux coequHenus (144)
39 1 | IonoxxeHne METAJUIOB B TIEPHOIHYECKON

CHUCTEME XUMUYECKUX dieMeHToB J1.1.
Menpneneesa. O6mue Gpuznyueckre CBOMCTBA

17




MmetauioB. duHaHCcOBas I'paMOTHOCTbD.

40 2 Mertasiel B Ipupo/ie U o0IIue CocOO0bl UX 1
MOJTyYCHHUS.
41 3 | O0mue XuMHIECKHUE CBOMCTBA METAIIIIOB: 1
pEaKIuyu ¢ HeMeTalIaMH, KUCIOTaMH, COJISIMH.
42 4 | DIEKTPOXUMHYECKUH PSI HAPSHKCHUHA 1
METAaJUIOB.
43, | 5,6 | lllenouHple METAIUIBI U UX COCAUHCHHUS. 2
44
45, | 7,8 | lllemoyHo3eMeNbHBIC METAIUIBI M UX COCTUHCHUS. 2
46
47 9 | AlfoMuHUM. 1
48 | 10 | AMdoTepHOCTh OKCHIA U THIPOKCHIA 1
QTFOMUHHUSL.
49 | 11 | XKeneso. 1
50 12 | CoennHeHus Kejie3a U X CBOMCTBA: OKCHUEI, 1 Hudposas
rujpokcuasl v conu xkenesa (11 u III). naboparopust
JlaGopaTophsbiii onbiT Ne 11. «OKeneso. RELEON
OKHCIIeHHE jKene3a BO BIaKHOM BO3yXe» Ludposo#t narunk
JaBIICHUS
51 | 13 | [Ipaktuyeckas padora Ne5. Pemenue 1
AKCIIEPUMEHTAIBHBIX 33124 IO TeMe «MeTalibl
Y MX COCJMHCHHUS.
52 | 14 | KontponpHas pabota Ned mo teme «MeTamisl u 1
WX COCJMHCHUS)
IlepBoHauya/ibHBbIE CBeleHUS 00 OpraHuveckux Beuecrsax (14u)
53, | 1,2 | IlepBoHauanbHbIE CBEACHUS O  CTPOCHHUU 2
54 OpraHNYECKHUX BEIIECTB.
55, | 3,4 | YriaeBoaopoabl: METaH, ITaH. 2
56
57 5 | YrneBoaopobl: STHIIEH. 1
58 6 | McTouHUKH YIIIeBOJOPOIOB: IPUPOTHBIN Ta3, 1
He(Th, Yroib.
59 7 | Kucnopocoaepxaiiye COeTMHEHNS: CIIUPTHI 1
(MeTaHOII, ATaHO, TJIULIEPHH)
60, | 8,9 | Kuciopojcoaepxamniie coeTHHCHHUS 2
61 KapOOHOBBIE KUCIIOTHI (YKCyCHasi KUCIIOTa,
CTeapuHOBAs M OJICMHOBAsI KUCIIOTHI,
AMUHOYKCYCHAsI KHCIIOTA).
62 | 10 | buomornyecku Ba)KHBIE BEUIECTBA: )KUAPHI. 1
63 | 11 | buonoruvecku BaKHbIE BEIIECTBA: TTIOKO3A. 1
64 12 | brosornyecky Ba)KHBIE BEIIECTBA: OCIKH. 1
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65 | 13 | KontponwHas pabota Ne 5 «IlepBonauanbHbIe
CBEICHUS OPTaHUYECKHUX BEIIECTBY.

66 | 14 | Xumudeckoe 3arps3HEHUE OKPYXKAIOIIEH cpeibl
Y €T0 TOCJIEICTBUA.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEeHU (24

67 1 | IIpoGiema 6e301MacHOTO UCIIOIL30BAHMS
BELIECTB U XUMUYECKHUX PEaKIIil B
[MOBCEJIHEBHOW KU3HU.

68 2 | ToxcuuHble, TOPIOYHE U B3PHIBOOIIACHBIE
BelecTBa. brIToBas XUMUYECKasi TPAMOTHOCTb.

IHoBTOpenue (24)
69, | 1,2 | IloBTopeHue
70

19




