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PabGouasi nporpaMmma no Xumum,
aJanTUPOBAHHAS JJIsl 00y4aIONIUXCH
€ 32/1eP>KKOM NMCUXUYECKOT0 pa3BUTHS
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Jannas mporpamma peaymzyercst Ha 6ase Llentpa «Touka poctay ecTecTBeHHO-Hay4YHOM
TEXHOJIOTHYECKOW HAITPABJICHHOCTE!.
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INOACHUTEJIBHASA 3AIIMCKA

B paboueii mporpamMmme MpeACTaBICHBI COACP)KaHUE XUMHUYECKOTO0 OO0pa30BaHUS,
TpecOOBaHMS K  00S3aTeIbHOMY W BO3MOXHOMY  YpPOBHIO  ITOATOTOBKH
oOyyJaroierocs.

[Iporpamma paccunTaHa Ha OOYYaIOMUXCS C HEIOCTATOYHOM XUMHUYECKON
NOJATOTOBKOM, WMEIIUX 3aJCpKKY IICUXUYECKOIO PpPAa3BUTHUSA, OrPAHHMYEHHBIE
BO3MOYKHOCTH 370pOBbs. [IpH cocTaBiieHnn nporpaMmbl YYUTHIBAIIUCH CIEAYIOLINE
OCOOCHHOCTH JIeTE€W: HEYCTOMYMBOE BHUMAaHHME, Malbli 00bEeM MaMsTH,
3aTpyAHEHUS MPU BOCHPOU3BEACHUM y4eOHOro MaTepualia, Hech)OpMHUPOBAHHOCTh
MBICJIUTENILHBIX Olepanui (aHaau3, CHHTE3, CPAaBHEHHUE), IIJIOXO Pa3BUTHIC HABBIKU
YTEHUs, YCTHOM M mucbMeHHOW peuu. Ilpomecc oOydyeHMs] TaKMX IIKOJIbHUKOB
MMEET KOPPEKIIMOHHO-Pa3BUBAIOIINNM XapaKTep, HAMNPABICHHBI HAa KOPPEKIHIO
UMEIOUINXCS y 00y4YaroluXCcsl HEJOCTaTKOB B Pa3BUTHM, IPOOEIOB B 3HAHUSX U
ONMHPAETCA HAa CYOBEKTUBHBIN OMNBIT HIKOJIBHUKOB U CBA3b C PEAIBHOW KU3HBIO.
[IpomexxyTouHas aTTecTanusi NPOBOAMUTCS B (OPME TECTOB, CAMOCTOSTEIbHBIX
paboT, XUMUYECKUX NUKTAHTOB (MO 5-10 MHUH) M KOHTPOJIbHBIX paOOT B KOHIIE
JIOTUYECKA 3aKOHUYEHHBIX OJIOKOB y4eOHOro Marepuana. l'ojoBas arrecTanus
IPELyCMOTPEHA B BUAE UTOIOBOM KOHTPOJIBbHOM pabOTHI.

[Ipu opranumzanuu oO0y4yeHust gereit ¢ 3I[IP yuuThiBatoTCs MeTOAMYECKUE
PEKOMEH/IallMK, KOTOpbIE NAlOTCs I MpernojlaBaHusi B 0O0IIeo0pa30BaTeIbHbIX
KJlaccaX, M  XapaKTepHble OCOOEHHOCTH  OOYYaIOIIMXCA,  COONIOAAIOTCS
OTIpeJIeICHHbIC MPUHIIUITBI U TPEOOBAHUS MPU POBEICHUN YPOKOB. X apaKTEPHBIMU
OCOOEHHOCTSIMU YUaITUXCS C 33/ICPKKON TICUXUIECKOTO Pa3BUTHUS SABJISTFOTCS:

- HEIOCTAaTOYHO Pa3BUTOE IPOU3BOIBHOE BHUMAHNUE, OCOOEHHO TaKOE€ €r0 CBOMCTBO,
KAaK YCTOMYMBOCTh, MOATOMY BO BpPEMSI YpOKa ydyalluecs 4acTO OTBJIEKAIOTCS OT
BBITNIOJIHSIEMOW pabOThl MJIK BOOOIIE HE BKIIFOYAIOTCS B HEE;

-CHIDKCHHBIH 00BEM CIIyXOpPEYEeBOTO 3allOMMHAHMS, T.€. JIETU 3aTPYIHSIOTCS
3alIOMHUHATh MaTEpUal Ha CIIyX;

- ¢71a00 pa3BUTOE MBIIIJICHUE, B PE3yJIbTaTe YETO yJalluecs He MOTYT BBITIOJIHUTh
MHOTHE MBICIIUTENIbHBIC ONEpaliu;

- MEJJICHHBIN TeMIT paboThI, MOBBIIIIEHHAS YTOMJIIEMOCTh, Ha (JOHE KOTOPOU Yy HUX
MOTYT BO3HUKATh JHMOO OTKa3 OT JACATENbHOCTH, JIMOO JBUTATEIHHAS
PacCTOPMOKEHHOCTb;

- HEYMEHHUE CaMOCTOSITEJIbHO PEryJIMpOBaTh CBOK JESATENBHOCTb W IOBEACHUE
(HEe00X0 UM BHEIIHUN KOHTPOJb CO CTOPOHBI).

Bce 3T0 yuuThIBaeTCs pyu OpraHu3aliy U TPOBEAEHUN YPOKOB.

['maBHas 1e7b — aJaNTUPOBATh JeTel K ydeOHOMY MpoIieccy, JaTh UM BO3MOXHOCTh
MIOBEPUTH B CBOM CUJIBI U HE 3aTEPATHCS CPeU OOIIEeH MACChl yUalXCs.



[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOydeHMs, BOCHHMTAHHMS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera,  yCTaHaBIMBAeT  00s3aTENbHOE  MPEIMETHOE coJiep KaHue,
npeaycMaTpuBaeT pachpesielieHne €ro Mo KiaccaM W CTPYKTYPHUPOBaHHUE II0
pazzenaM M TeMaM MPOrpaMMbl 1O XHMHH, ONPENEsSeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHMHH C yY4E€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKH y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEW OOydarolmuxcs, OIpeaesieT BO3MOXXHOCTH TpeaMera  JUis
peanuzauuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTam oOy4YeHHUST XUMUW Ha YPOBHE I1€JIeH N3YUEHUS MPEeaMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENFHON JAESATENFHOCTH OOYYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib WrparoT (GopMUpyeMble XHMHUEH TPEACTaBICHUS O B3aWMOIPEBPAIICHHIX
PHEPTUM M 00 HBOJIOIMU BEIIECTB B MPHUPOE, O IMyTAX PEIICHHS TI00aTbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyenune xumuu:

CIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATBLHBIX M HCCICAOBATEIBCKAX YMEHHUW, HEOOXOIWMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHAIEHOMN ACATEIBHOCTH;

3HAKOMHUT CO CHEeIU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €IMHCTBO PUPOJIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HaYYHBIM 3HAHUSM, K IPHPOJIC, K YCIIOBEKY, BHOCHT CBOW BKJIQ/ B IKOJIOTHYECKOE
o0Opa3oBaHHe 00Yy4AIOIIUXCS.

JlanHble HampaBlieHUS B OOYYCHMHM XUMUU OOECIICUMBAIOTCS CIECIIM(PUKON
colepKaHusl  y4eOHOTO  MpeAaMeTa, KOTOPBIM  SBIACTCS  TEAaroTHYeCKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakuuu. OO0€ 53TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O NPHHLIMILY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMHUHU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYCHUS N3Yy4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABISAIOLICH HAYYHOU KApTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacch» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHI OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeATEeIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TpeAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIOKEHUN, JOCTYITHBIX
00001IIeHNI T MHPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKW, B MPHUOOIIEHUU K
HAay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUHU BEIIECTB U XUMHUUYECKUX PEaKIHil, B
GhopMUPOBAHUU Y PA3BUTUU MO3HABATEIBLHBIX YMEHUM U UX MPUMEHEHUU B y4eOHO-
MO3HABATENILHON M y4eOHO-UCCIIEN0BATEIHLCKON JIEATEIbHOCTH, OCBOCHUH TIPABHII
0e301macHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHCBHOM JKM3HH.

[Ipu M3ydeHUu XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3Ha4YeHUE TPUOOpETH TaKue 1eIH, Kak:



— (¢dopmMupoBaHHE WHTEIUIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHue
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YJIarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpY’KaIOIIer0 MHUpa, WCIOJB3Yys 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTEeITbHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUS TICHHOCTH XUMHUYCCKAX 3HAHWA I BBIPAOOTKH JKOJOTHYECCKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs M HANPaBIECHHOCTH JaIbHEHIIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 4acoB (2 yaca B HEZIEINIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax Mo3HaHWS B XMMHUHU. UHCTHIE BellecTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pacCTUpaHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MJIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoJiciicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApUBaHUE, JUCTULIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPECHHON
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosnyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sIeMEeHT U MpoCToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoaupUKaius KUcaopoa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BeiiecTBo. HaxoxaeHue Bogopoia B IpUpoIE,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOpMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lonyueHne KuUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacro3HaBaHUE UM U3YUYCHUE CBOMCTB KHUCIOpOJa, HaOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHOW MacCOBOM J0Jiei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PaCTBOPAX KUCIOT U LIEJIOYEH, U3YUEHHUE B3aUMOICUCTBUS



okcuza meau (l1) ¢ pacTBOpoM cepHOM KHUCIIOTBI, KUCIOT ¢ METajulaMHU, PeaKUuil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyTruM U3 pacTBOPA COJIM, PEIICHHUE SKCIEPUMEHTANBHBIX 33/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKHUX 3JeMeHTOB. Ilonstne o
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUIPOKCHUIBI.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. Kopotkonepuoanas u JiauHHonepuoaHas popmsl [lepuoanueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumnyeckasi cBs3b. KoBaneHTHas (mojisipHass W HEMOJIAPHAsi) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAJUIOB U HEMETAJIOB, B3aWMOJCWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXIpEeAMETHBIX CBS3€M MPU HM3YYEHHMM XUMUM B & Kjacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO0111e ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAyYHbIN (akT, rUnores3a, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, H30TOIIbI,
PaJMOaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsl, BEUIECTBO, TEIO0, O0BEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOIUINBO, BOJHBIE PECYPCHL.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKEHUEM DJJeMEHTOB B llepuonnueckon cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanuus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH xXuUMUYecKoW peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIC  PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJTUTEIIBHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HWCIOJB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [UCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIel B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa W anmasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIMU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPHANIOB), MPOBEJACHHUE OIBITOB, HWILTIOCTPUPYIOIIHNX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUMid (TrOpeHue, peakluu pasoKeHus,
COCJIMHEHHS), pACIIO3HABAHHE  HEOPTraHWYECKUX  BEIIECTB C  IMOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJIOBEKa. BakHeNIIne XJIOpUIbl U UX HAXOXKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCIOT M crnenududeckue). XUMUUECKUE PEaKlMH, JieXkKalllie B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha Cyiab(}ar-HOoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpenbl COECOUHEHUSIMU Ccepbl (KHUCIOTHBIE IOXIW, 3arpsA3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, pacHpOCTPaHEHHE B MPUPO/IE,
dbusnyeckue U xumMrueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €T0
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOlicTBa (0OIlME Kak TMpEJCTaBUTENS Kilacca KHUCIOT U  chenuduyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOXKIM, 3arps3HEHHE BO37ayXa, MOuUBBl U BomoémoB). docdop, ammoTpomnHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

Oo6mas xapakrtepuctuka snemMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KIuMaTa, MapHUKOBBIM 3¢ (dexT. YromapHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAXKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJOBEKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKHX H
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeHIMe CTpOUTENbHBIE MaTepualbl: KEPAMHKA, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IpOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE ¢ 00pa3laMu XJIOPUI0B (TAJIOT€HUI0B), 03HAKOMJICHHE C 00pa3aMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIuu Ha CyJb(aT-uoH 1 HAONI0IeHUE MTPU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, NPOBEIACHUE KAYECTBEHHBIX pEAKLIHWM HAa HOH aMMOHHUS U
docdar-uoH W U3yuyEeHHUE TMPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HW3YUYEHHE MOJENEH KpPUCTAIUIMYECKUX pEIIETOK aaMmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHBOras3a, IIOIY4YEHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHUEe 3KCIEPUMEHTANBHBIX 331a4y MO0 TeMe «BakHeWlnue HeMeTayulbl U X
COEIMHEHHUSD.

MeTtasibl U MX COeUHEHUS

OO01ast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH  psl
HaIpspKeHU MeTaioB. U3NYEcKUe U XMMUYECKUE CBOMCTBA MeTaiioB. O01ue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
¥ UX IPUMEHEHHUE B OBITY U POMBIIIIEHHOCTH.

[Ilenounsie meTampl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHui W KaJIblIMK: TIOJIO)KEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoi cucteMe XUMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MpOLlECCa TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, keie3a (1)
u xenesza (lll), menu (Il), HaGmoneHne m onucaHue MPOIECCOB OKPAIIMBAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «Baxuelume
METAJITBI U KX COSTUHCHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpaius BeulecTs, aainee — [1/1K). Ponb xuMuu B pemieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukauus, TMEepUOAUYHOCTh, HaOII0/eHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOJTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHIUCKUMUA
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYy4YarOIIMXCA
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, IOHMMAaHUsS 3HAYEHHUS XMMHUYECKOM HAYKU B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COUMAIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM EATENbHOCTH TpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ IIOBEJCHUME M TOCTYIIKM CBOMX TOBApUILEH C NO3WUIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKU U COCTABISIOLINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUH MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPaTypoOr, JOCTYIIHBIMH TEXHUYECKUMU CPEACTBaMH HUH(POPMAIIMOHHBIX
TEXHOJIOT UM,

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOIOJICHUS] TpaBui 0€30IacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PealbHOM KU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBOXEHHUE K TPYYy U pe3yJibTaTaM TPY0BOM JIESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TNPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHIUBUAYAJIbHOW TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHON IeITeIbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rH4eCcKOro BOCIIUTAHHUS:

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
O0e3omacHOro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI IPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHWUSI, MOJydaeMble MPU WU3YUYEHUH XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTe3a, (Qakr, cucTeMa, IMPOIEeCC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



HAy4YHOM KapTUHE MHUPA, U YHUBEpCaJbHble yueOHbIE NeUCTBUS (TO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSl MCIOJIb30BATh MPUEMBI JIOTMUECKOTO MBIIIJICHUSI TPU OCBOEHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMKM XUMUYECKUX BEIIECTB M XUMHUUYECKHX PEAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSITh B TIPOILIECCE IMO3HAHMUS TOHATUSA (TMPEIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3AMH W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbBITA, UCCIEOBAHUS, COCTABIIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH IPOTHBOPCUYMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHME NMPUMEHATh PA3IMYHbIE METOJbl M 3allpOChl MPU IOUCKE U OTOOpE
MHPOpMAIllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIsi BBIITOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOIO TUIIA, TPUOOPETEHHUE OIIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3aJa4d HECIOKHBIMU CXEMaMH, JharpamMmaMy,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAKOUIEH NPUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEACTABIATH  IOJYYEHHBIE  pE3yJbTaTbl  ITO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enepaibHOM paboyeil mporpaMMoHu,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mpolieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHa ABOTaJipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymma)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHMS, KOTOPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3INYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3jeMeHTa 1o (opMyse COEeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3aIuIo, KiIacCU(UKAIIHUIO,
BBISIBJICHUE TPUYHMHHO--CICACTBEHHBIX CBSI3€U — ISl M3YYECHHS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, €CTECTBCHHO-HAYYHBIC METOIBI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh IMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCY0M 1 1a00paTOpHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogoposia M KHUCIOpOJa), IPUTOTOBJICHUIO PACTBOPOB C OIpeNeIEHHOU
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHMX NOHATHWA: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl peaKiusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeeabHO JOMYCTUMAasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHMUSIX, 3apsijl MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHHWE: OIKCHIBATh U XapaKTepHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MIOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca 3TUX peaKkiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JeMEHTa Mo (opMmysie COeIUHEHHUS,
MacCOBYIO JIOJIO BELIECTBA B paCTBOPE, TPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMHYECKOHN peaKkinu;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHUM C WMHCTPYKIHMSIMH TI0 BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUUUHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).

OBOPYJIOBAHUE LIEHTPA "TOUKA POCTA" ECTECTBEHHO-HAYYHOI
1 TEXHOJIOTMYECKOU HAIIPABJIEHHOCTEM

110 XUMHH

No | HawmmenoBanue | Kparkue rexHuyeckue Kosnue
obopy/ioBaHMA | XapAKTEPUCTUKU CTBO
1 Llndposas naGoparopus ObecnieunBaeT BHINOJIHEHUE TAOOPAaTOPHBIX padoT 4

110 XMMHUH Ha YPOKax B OCHOBHOM IIKOJIE U
IIPOEKTHO-UCCIIEIOBATENBCKON AEATEIBHOCTH
y4aImxcs.

Kommnekramust:




becripoBoHON MyJIbTUAATUUK 110 XUMUU C 3-Ms
BCTPOCHHBIMH JaTYUKaMHU:

Hatuuk pH ¢ tnana3zoHoM U3MepeHHsI HE yiKe YeM
ot 0 1o 14 pH

JlaT4MK 3JIEKTPONPOBOAUMOCTH C AHaNa30oHaMu
u3Mepenus He yxke uem ot 0 10 200 MkCwm; ot 0
1o 2000 MmxCwm; ot 0 10 20000 MxCm

JlaTumk TeMIeparypbl ¢ THana3oHOM U3MEpEHHS
He yxe yeMm ot -20 1o +140 C

OTaenbHbIe JATYUKU:

JlaT4uK ONTHYECKON IIOTHOCTH 525 HM

2 | HoyrOyk
3. | MOV (upunrep, ckauep,
KOIIHP)
4. | Ha6op OT'D no xumuu B Habop BXoasT Bechl 1abopaTOpHBIE

anekTpoHHble 200 T, cIUpTOBKa J1abopaTopHasi,
BOPOHKA KOHUYECKasl, ajJoyka CTeKIsIHHAs,
npo6upka [1X-14 (10 mTyk), cTakaH BEICOKHUH €
HocukoMm BH-50 ¢ meTkoit (2 mTykH), UIMHID
u3MepuTenbHbli 2-50-2 (CTEKISHHBIH, ¢
MPUTEPTON KPBIIIKOK), IITATUB JUIsl MPOOUPOK HA
10 rHe3x, 3aXUM MTPOOUPOUHBIH, IINATENb-
noxkeuka (3 mryku), Habop (HIAKOHOB ISt
XpaHEHUs PACTBOPOB U PEAKTUBOB (00BEM
¢naxona 100 mi1 - 5 KOMIUIEKTOB 110 6 IITYK,
o6beM ¢rakona 30 mit - 10 koMIUIEKTOB 110 6
HITYK), IWJIMHIP U3MEPUTENbHBII ¢ HOCUKOM 1-
500 (2 mtyku), crakad Beicokuit 500 mi (3
HITYKH), HA0Op epieit s MbIThs MOCYAbI (epI
JUISL MBITBSI IPOOUPOK - 3 ITYKH, €PII ISl MBIThS
K0J0 - 3 mTyKkn), xanar 6enslif x/6 (2 wWTykH),
NepyaTKy pe3sMHOBbIE XUMUYECKHE CTOMKuE (2
HITYKH), OYKHU 3alTUTHBIE, PHIIBTPHI OyMaXKHbIE
(100 wryk), roprouee asns cnuptoBok (0,33 ).

B coctaB Ha0op BXOJAT peaKTUBbI: ATIOMUHUM,
JKeIe30, COJsTHAs KUCIIOTa, METUIIOPaHK,
dbenondTanenH, aMMuaKk, IEPOKCH BOJIOPOA,




HUTpAT cepedpa u Ipyrue; B 00Iei CI0KHOCTH -
44 pa3auYHBIX BEUIECTB, HCTIOJIb3YEMBIX JJISI
COCTAaBJICHUS] KOMIIEKTOB PEaKTUBOB IIPU
IIPOBEJICHUH 3K3aMEHAIMOHHBIX YKCIIEPUMEHTOB
10 KypCy LIKOJIbHOW XUMHUH.




TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
. HanmeHnoBanme KosmyecTBo yacos DJIEeKTPOHHBIE JleATeIbHOCTh YYUTeIs
l'l/-l'I Pa3aeaoB M TEM Beero K()HTp()ﬂ],HLIe HpaKTI/I‘lCCKHe (III/I(l)pOBbIe) C YUYETOM paﬁoqeﬁ
MPOrpaMMbl padoThI padoThI o0pa3oBaTejibHbIE nporpammsl Beero
pecypcbl BOCIIUTAHHSA
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
-yCTaHOB/eHUe
AOBepUTebHbIX
OTHOLLEHUM mexay
yunTenem w y4YeHUKamw,
XuMusl — BakKHas CrocobCTBYIOLLMX
0011aCcTh NO3UTUBHOMY BOCMPUATUIO
11 €CTECTBO3HAHUS U 5 5 bu6nuoreka [IOK yyalwmmmcs TpeboBaHUi U
' NpPaKTUIECKOM https://m.edsoo.ru/7f41837c npocbb yuuTens,
JIESITEeIILHOCTH npuBAeUYEHMIO nx
YyeJioBeKa BHMMaHMA K 06Cy»Kaaemol
Ha Yypoke WHpopmaumm,
aKTUBM3aLMK nx
nosHaBaTe/bHOM
AeATeNbHOCTY;
- NpUBAEYEHME BHUMAHMUSA
LUKONbHUKOB K
LEHHOCTHOMY acnekry
12 BemecTtBa u 15 1 bu6nuoreka [IOK M3yyaembiX Ha  ypoKax

XUMHNYECKUEC pCaKIn

https://m.edsoo.ru/7f41837¢c

ABNEHUNA,MHULMNPOBaHME
obcyKaeHus,
BbICKa3bIBaHUSA yYaLlLMMMUCA
CBOEro MHeHus;



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro no pazneny

Pa3znen 2. Baxxneiimue npejac

20

TABUTC/IN HEOPraHH4€CKHUX BEIIECCTB

2.1
ITousitue 06 oxcumax
29 Bonopon.Ilonstue o
' KHUCJIOTaX U COJIIX
Bopna. PactBopsl.
2.3 Ilousitue 06

OCHOBAHUAX

Bosnyx. Kucnopos.

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnnoreka IIOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

- npusnevyeHne BHUMaAHUA
LIKONbHMKOB K
LeHHOCTHOMY acnekTty
M3y4yaemblX Ha  ypoOKax
ABNEHUA, UHULMMPOBaHNE
obcyxaeHus,
BbICKa3blBaHUSA
yyalwmmmcs cBOero
MHEHMUA;

- Ncnosb3oBaHue
BOCMMTATENbHbIX
BO3MOXHOCTEMN
cofeprKaHus yuyebHoro
npeameTta 4yepes nogbop
COOTBETCTBYIOLWMX TEKCTOB
Ons  JYTeHus, 3agady  ana
peweHus, nNpob6aeMHbIX
CUTyaumin ana obey»kaeHus
B K/1acce;

-NPUMEHEHNE Ha YpOKe
WHTEPaAKTUBHbIX bopm
paboTbl yyalmxcsa:
WUHTENNEKTYyaNnbHbIX  Urp,
CTUMYSTNPYIOLLNX
NO3HaBaTE/IbHYLO
MOTMBALMIO LIKOJIbHUKOB;
[OMCKYCCU, KOTOpble AatoT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OCHOBHBIE KJIACCHI

yYalWwmmcs  BO3MOXKHOCTb
npuvobpecTn onbIT BeAeHUsA
KOHCTPYKTMBHOIO AManora;
rpynnoson paboTtbl uau
paboTbl B Mapax, KoTopble
yyat LWKO/IbHWKOB
KOMaHAHOW  pabote u
B3aMMOAENCTBUIO C
OPYTMMU AeTbMU;

- NpPUBNAEYEHME BHUMAHMA
LWKO/IbHMKOB K
LUEHHOCTHOMY acnekTy

bu6nuoreka [IOK M3y4YaembiX Ha  YypoKax
2.4 HEOPraHUYECKUX 11 .
. https://m.edsoo.ru/7f41837¢c ABMEHUIN, UHULUMMPOBaAHUE
COCIMHCHMI
obcyKaeHus,
BbICKa3blBaHWA yYaLLMMMUCA
CBOEro MHEHUS;
Hroro no paszneny 30

Pasnen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumn4ieckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHTEIbHbIE peakuuu

[Tepuonnueckuii
3aKOH U
[Iepnonnueckas
3.1
anemeHToB /I. .
Mennene-eBa.
Crpoenue atoma

CHUCTEMA XUMHUYCCKUX

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

- Ncnosib3oBaHue
BOCMMTATENbHbIX

BO3MOXHOCTEMN

cofepKaHua yyebHoro
npegmeTta 4yepes nogbop
COOTBETCTBYIOLWMX TEKCTOB
AN JYTeHus, 3apady  anaa
pelleHus, nNpob6aemMHbIX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CUTyauuMin ans obcyaeHun
B K/1acCe;

- npuenedyeHne BHUMaAHUA

LIKONbHUKOB K
XUMHYECKAS CBI3b.
€HHOCTHOM ACMNEekKT
3.9 OKucauTenbHo- 8 bubmuorexa [JOK ::'3 aeMbIX Y "a oxai
' BOCCTaHOBHTEIILHEIE https://m.edsoo0.ru/7f41837c y . vP
ABNEHUN, ONbITOB,
peakuu
KOTOPble MOry BCTPeYaTbCA
B MOBCEAHEBHOM NU3HW;
bubnnoreka IIOK
u 15
TOTO O pasey https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoaunuecTBO 4acoB

IMpakr
DJIEeKTPOHHBIE
HanmeHnoBaHue pa3ae/ioB U TeM HYECKH JesATeIbHOCTh YUYUTEJIA C
Ne n/n KoHTpoabHbIE (undposbie) g
NPOrpamMMbl Bceero e yueTom padouei
padoThI o0pa3oBarteib
pador NPorpaMMbl BOCIIUTAHUS
HbIe pecypchl
bl
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
- yCTaHOBNEHME A0BEPUTESbHbIX
OTHOLLEHUIN MeXAY yuutenem u
yYeHUKamu,  CnocobCTByoWmX
bubnuoreka No3UTUBHOMY BOCMPUATUIO
11 [ToBTOpEeHMEe U yriayonenue 3HaHUN 5 1 IHOK yyawmmuca  TpeboBaHMn U
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.r npocbb yuntena, NpuBACUEHUIO
u/7f41a636 MX BHUMaHMA K 0bcy>Kaaemoin Ha
ypoke MHbopMaLUK,
aKTMBM3aLMK nx
no3HaBaTeNbHOW AeATeNbHOCTY;
- npvBAeYeHWe  BHUMaHUA
bubmanoreka LWKO/MIbHUKOB K  LLEHHOCTHOMY
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 IHOK aCneKTy M3yyaemblX Ha YypoKax
' XUMHUYECKUX PEaKIui https://m.edsoo.r | ABAEHUIA, ONbITOB, KOTOPblE MOTY
u/7f41a636 BCTPEYaTbCA B MNOBCEAHEBHOM
MU3HK;
bubmmoreka - MCnosb3oBaHue
13 DNEeKTPONUTHYECKAs IUCCOLIUALIMSL. 8 1 1 IIOK BOCMUTATE/IbHbIX BO3MOXHOCTEW
' XHUMHYECKUE PEAKLIUH B paCTBOPAX https://m.edsoo.r = coaep>aHua yyebHoro
u/7f41a636 npegmera yepes nozbop



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COOTBETCTBYHOLLMX TEKCTOB AJA
yTeHus, 3afay AN pelleHus,
npobaemHbIX  CUTyauun  ana
obcyxaeHus B Knacce;

Hroro no pasneny

Paznen 2. HeMeTaJJIbI M MNX COeAUHEHHUS

17

2.1

OOm1ast xapaKTEepUCTHKA
XUMHUYECKUX 1eMeHTOB VIIA-
rpynmnsl. ['anoreHnst

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41a636

- npuenevyeHume BHUMaHWNA
WKO/NIbHUKOB K  LLEHHOCTHOMY
aCMeKTy M3y4YyaemblX Ha YypoKax
AB/IEHWNI, OMbITOB, KOTOPbIE MOTY
BCTpeyaTbCA B MNOBCEAHEBHOM
KUBHU; - Ncnosb3oBaHue
BOCMMTATENIbHbIX BO3MOXKHOCTEN
cofeprKaHus yuyebHoro
npegmeTa yepes noabop
COOTBETCTBYHOLWMX TEKCTOB A
yTeHuA, 3agay Ons  pelleHus,
npobaemHbIX  cUTyauuin  ana
obcyKaeHuUs B Knacce;

2.2

OO01mas xapakTepucThKa
XUMH4YecKux 3i1eMeHToB VIA-
rpynmsl. Cepa u e€ coeAMHeHUS

bubmunoreka
HOK
https://m.edsoo.r
u/7f41a636

- npueneyvyeHue BHUMaHUNA
LWKONIbHMKOB K  UEHHOCTHOMY
aCneKTy M3y4YaemblX Ha YpPOKax
ABJIEHMIA, ONbITOB, KOTOPbLIE MOTY
BCTPEYaTbCA B NOBCEAHEBHOW
KU3HU; - NCNo/Ib30BaHNe
BOCMUTATENIbHBIX BO3MOXHOCTEWN
cofepKaHus y4yebHoro
npeameta yepes noabop
COOTBETCTBYHOLLMX TEKCTOB A/A



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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2.3

2.4

OOmas xapakTepucTUKa
XMMHYECKHX 3JIeMeHTOB VA-
rpymisl. A30t, pochop 1 ux
COCMHEHUS

OO01mas xapakTepucThKa
XUMHUYeCKUX 31eMeHToB IV A-

IPYIIBL. YTIEPOJ U KPEMHUN U UX

COCIUHECHUA

Bubmnoreka
IHOK
https://m.edsoo.r
u/7f41a636

Bbubmmoreka
HOK
https://m.edsoo.r

u/7f41a636

YyTeHun, 3a4ay ANA peweHus,
NpPobaemMHbIX  CUTyauuin  ana
obcyxaeHus B Knacce;

- npuBAeYEHWEe  BHUMaHUA
LUKONbHUKOB K LUeHHOCTHOMY
acnekTy M3yyaemblX Ha YpoOKax
ABAEHUI, ONbITOB, KOTOPblE MOTY
BCTpeuyaTbCA B MNOBCEAHEBHOM
YKU3HU; - NCNonb3oBaHUe
BOCMUTaTE/IbHbIX BO3MOXHOCTEN
coaepKaHus y4yebHoro
npeameta yepes noabop
COOTBETCTBYHOLIMX TEKCTOB ANA
4YyTeHunA, 3ada4 AONAa pelweHua,
npobaemHbIX  cuUTyaumini  anAa
obcyaeHnAa B Knacce;

- NpuBAEYEHME  BHUMaAHMUA
WKONbHMKOB K  LLEHHOCTHOMY
acnekTy M3yyaemblXx Ha ypoKax
AB/JIEHWNI, ONbITOB, KOTOPbIE MOTY
BCTPEYATbCA B MOBCEAHEBHOWM
YKU3HU; - MCNosb30BaHue
BOCMMWTATE/IbHbIX BO3MOXHOCTEN
cofeprKaHus y4ebHoro
npegmeta yepes nogbop
COOTBETCTBYIOWMX TEKCTOB ANA
yTeHus, 3afJay ANS  peLleHus,
npPobaemMHbIX  CUTyauuin  ana
obcyKaeHnA B Knacce;



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Uroro no pazneny

Paznen 3. MeTaJuIbI M MX COeAUHEHUS

25

- ncnonbsoBaHue
BOCMMUTATE/IbHbIX BO3MOXKHOCTEMN

Bubnuoreka cofiepaHus yyebHoro
3.1 OO0111e cBOICTBA METAIIJIOB 4 HOK npeamera Hepes noAcop
https://m.edsoo.r | COOTBETCTBYIOWNX TEKCTOB ANA
u/7f41a636 yTeHus, 3afdady a8  pelleHus,
npPobaemMHbIX  CUTyauuin  anaa
obcyKaeHnn B Knacce;
- npvBAeYeHWe  BHUMaHUA
bubnuoreka WKONbHUKOB K  LLeHHOCTHOMY
3. Baxxneiiine MeTalIbl M UX 16 IHOK acnekTy M3y4aemblX Ha ypoKax
' COCTMHECHHUS https://m.edsoo.r | ABAEHWI, ONbITOB, KOTOPbIE MOTY
u/7f41a636 BCTPEYaTbCA B MOBCEAHEBHOM
MU3HK;
Hroro no paszneny 20
Pasnen 4. Xumus u okpy:kaiomas cpeaa
- MNPUMEHeHWe Ha  YpoKe
WMHTEPaKTUBHbIX Gopm paboThbl
YYaLMXCA:  MHTENIEKTYasbHbIX
Bubmuoreka urp, CTUMYIMPYIOLLLMX
41 BemectBa u Matepuansl B )KM3HU 3 LIOK NO3HaBaTeNbHYI0  MOTMBALMIO
JeJoBeKa https://m.edsoo.r LLIKO/IbHUKOB; ANCKYCCUin,
u/7f41a636 KOoTopble  AaloT  ydawumcs

BO3MOXHOCTb NPMOBPECTN OnbIT
BeAeHuA KOHCTPYKTUBHOTO
Aunanora; rpynnosoii paboTbl nam



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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paboTbl B mapax, KoTopble y4at
LWKOJIbHMKOB KOMaHAHoW paboTe
WU B3aMMOLENCTBMIO C APYrMMM
OeTbMU;

Uroro mo pazneny 3

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcesbl
bu6nuoreka [IOK
1 [Ipeamer xumuu. Ponps xumuu B 1 https://m.edsoo.ru/ff0d210c
KU3HU YelioBeka. Tena u BemecTa HOYTOYK, MyJIbTUMEANA
IPOEKTOP
9 Ilonsatue o MeToIaX MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
bubnuoreka [{OK
IT o] «I
%aKmquKg" pabora Ne I Ilpazitia https://m.eds00.ru/ff0d23dc
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 Lndposas naGoparopus
oOpariieHus ¢ 1Tab0pPaTOPHBIM
no xumuu Ilentpa
000pyZI0BaHUEM» " "
Touka pocra
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoteka IIOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
bubmmoreka IIOK
[TpakTruyeckas padora Ne 2 https://m.edsoo.ru/ff0d28c8
5 «Paznenenue cmeceit (Ha mpumepe 1 Hudposas nabopatopus
OYHUCTKHU TTOBAPEHHON COJIN)» no xumun Llentpa
"Touka pocra"
bubnmnoreka LIOK
6 A 1
TOMBLI MOTIGRYIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE PJIEMEHTBI. 3HAKU 1 bubnuoreka [{OK

(CI/IMBOJ'IBI) XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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bubnunoreka LIOK

8 Tpocreie i cioxKibIC BeLICCTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa LOK
Yp i https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSTHCTBA COCTaBa BEIICCTB.
10 Xumuueckas popmyia. BamreHTHOCT bubmorexa LOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMECHTOB
OrHocuTenbHas aTOMHAsI Macca. bubnunoreka LIOK
11
OTtHocuTeNnbHAS. MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bubmuoreka [{OK
3JIEMEHTA B COCIMHCHUH https://m.edso0.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnuoreka [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
bubnunoreka LIOK
14 Du3nYeCKUe U XUMUYECKUE SABJICHUS. https://m.edsoo.ru/ff0d37fa
XuMHYECKask peaKius HoytOyku MynsTumeana
MIPOEKTOP
[Ipu3Hakyu 1 yCIIOBUS MMPOTEKAHUS bubmorexa HOK
15 p Y . p https://m.edsoo.ru/ff0d3a16
XUMHUYECKUX PEaKIUi Habop OT'D
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnnorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
H yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUi
Knaccugukanus XuMmuaeckux bu6muoreka [JOK
18 peakuuii (CoequHEeHus, Pa3IoKeHuUs, https://m.edsoo.ru/ff0d3f34

3aMeleHus, o0OMeHa)

Ha6op OI'D



https://m.edsoo.ru/ff0d2a6c
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M. B. JIoMOHOCOB — y4&HBbIH- bubmmoreka [JOK

sHIuKIoneauct. O0o0eHNe U 1 https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHU! Ha6op OI'D
KonrtponsHas padora Nel mo reme 1 1 bubnnoreka [JOK
«BeniecTBa 1 XMUMUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290
bub6numoreka [IOK

Boznyx — cmecsk razos. Cocras
Bo3ayxa. Kucnopon — anemeHT u 1
npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e
HoytOyku, MynbTUME M
MIPOEKTOP

duznueckre 1 XUMHUYECKHE CBOMCTBA
bubnunoreka LIOK

1
KHCI0poJa (PeaKIUU OKHCIICHHS, https://m.edsoo.ru/ff0d4614

ropenue). [lonstue 06 okcumax

bubnunoreka LIOK
Crioco0bl MoTy4eHust KUCIOPOa B https://m.edsoo.ru/ff0d497a
1abopaToOpUH U IPOMBIIIUICHHOCTH. 1 Hudposas nabopatopus
[TpumeHnenue kucnopoa no xumuu LleHTpa

"Touka pocra"

TennoBoit 3¢ ekt xumMuueckoit

peakuuu, IOHATHE O 1 bubmmnoreka HOK
TEPMOXUMHUYECKOM YPaBHEHHH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYECKHUX PeaKIUsIX
TormBo (HedTh, yroias U METaH).
3ar ;13He1§1/1e(11;03z[yra CHOCO0BI Zro 1 bubmmorexa LIOK

P M https://m.edsoo.ru/ff0d4c4a
MPEJOTBPALLICHHS
[IpakTuueckas padbora Ne 3 o Teme bubmiorexa LIOK

https://m.edsoo.ru/ff0d4ae2

«ITomyuenue u cobupanue 1 1

Hudposas nadboparopust

KHUCJIOPOJIa, U3YUYEHHE €ETO CBOMCTB) " "
no xumun "Touku pocta



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4c4a
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97 Bonopon — anemeHT u nmpocroe Bu6mumotexa [JOK
BeliecTBO. HaxoxkaeHnue B npupojie https://m.edsoo.ru/ff0d4dd0

28 du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

bub6numoreka [IOK

29 Honsrite 0 KHCIOTAX 1 COMX https://m.edsoo.ru/ff0d50d2

bub6nmoreka [IOK
C 5 https://m.edsoo.ru/ff0d4ddo
30 OCOOBI MOJTyYEHUsI BOJIOPO/Ia B Habop OI'D. Ludposas
nabopaTtopuu
naboparopus LlenTpa
"Touka pocra"pocra"
bubnunoreka LIOK
[IpakTuueckas padora Ne 4 o Teme https://m.edsoo.ru/ff0d4f42

31 «[lonydyenue u cobupanue BOAOPoOa, Hudposas madoparopus

W3Y4YE€HHE €ro CBOMCTBY no xumun LlenTpa
"Touka pocta"

39 MossipHblii 00BEM ra30B. 3aKOH bubmuoteka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUeCTBa

33 BEIIIECTBA raza Mo ero M3BeCTHOM bubmorexa [JOK

» N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Boraucnenns 00EMOB Ta30B 110

34 ABHEHUIO PEaKIIMU Ha OCHOBE bubmorexa [JOK
yp "p . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B

but6mmoreka [IOK
35 dOusndecKkrue 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587a

BOAbI

Hudposas nadboparopust
Hentpa "Touxa pocra”
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CocraB ocHoBauuii. [Tousarue 00

bubnunorexa LIOK

36
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 HacsbIieHHbIe ¥ HEHACHIILICHHBIE bubmuorexa [JOK
pactBopbl. MaccoBas 10Jis1 BElecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
bub6nmoreka [IOK
IT 0
«I?IaKTquCKaﬂ padora Ne 5 1o Teme https://m.edsoo.ru/ff0d5eba
38 P HFOT_?BHteHe paCTB(poB ¢ . Hudposas nabopatopus
ornpeAenéHHOM MacCcOBOU Jomeit
N no xumuu [lentpa
PacTBOPEHHOTO BEIIECTBAY " "
Touka pocta
39 KonTponbnas padora Ne2 o teme Bbu6moteka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuel: cocTaB, KIaCCH(PUKALINS, bu6nmorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
41 KHCIIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB Ha6op OI'D
42 OcHoBaHus: cOCTaB, KJIaccu(pUKaIIHs, bubmmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHU4YeCKue CBOWCTBA bubmuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccuduxanus bubmmorexa LIOK
44 ) ’ L, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa HaGop OI'D
[Tonydyenue n XuMHUYECKHE CBOMCTBA bubmorexa [TOK
45 i https://m.edsoo.ru/ff0dfee2

KHUCIIOT

Ha6op OI'D
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Conu (cpeanue): HOMEHKIATypa,

bubnunorexa LIOK

46 CIOCOOBI MOTYyYEHHUS, XAMUYCCKHE https://m.edso0.ru/00ad9474
CBOICTBa Ha6op OI'D
[TpakTuyeckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )

['enernueckas CBsA3b MEKIY
48 KJIACCAaMH HEOPTraHUIECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHUI
O06o001IeHre U CHCTeMaTU3aIHs bubmorexa HOK
49 Hvl H https://m.edsoo.ru/00ad9ch?2
3HA
HaHUI Ha6op OI'D
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChI HECOPTAaHUUECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKUX dJIeMEHTOR. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX dJICMCHTOB
[Iepuoanueckuii 3aKOH U

59 [lepuonnueckas cucrema bubnmorexa LIOK
XAMUYECKHX deMeHToB /1. 1. https://m.edsoo.ru/00ada52c
Menneneena

53 [Tepuospl, rpynIbl, HOATPYIITBI bubmorexa HOK

PHOZEL, TPYHIHL HOAPY https://m.edsoo.ru/00ada52c

54 Crpoenne atoMoB. CocTaB aTOMHBIX bu6muoreka [JOK

sanep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpoeHue IIEKTPOHHBIX 000JI04EK

. bubnuorexa [JOK
55 aToMoB 3JieMeHTOB [leprnoanyaeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [1. bubnuorexa [IOK
N. MenaeneeB — y4€Hblid, e1aror 1 https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnorexa [JOK
58
XUMHUYECKHUX DJIEMEHTOR https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 14
OHHAT XUMIACCKAT CBASH https://m.edsoo.ru/00adac34
50 KoBasieHTHas1 moJisipHast XMMUYECKast bubmuoreka [{OK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenomnsipHas bubmuorexa [IOK
XAMUYECKas! CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoteka IIOK
62 C
TETICHD ORHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubmuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKucCIUTEN 1 BOCCTAHOBUTEIH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o teme
bu6nunorexa LIOK
65 «CtpoeHne aToMa. XUMUIecKas

CBA3b»

https://m.edsoo.ru/00adb486
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PesepBHelil ypok. O000IICHHE 1

66 1 bubnunorexa LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHue 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edso0.ru/00ad9ch?
68 PesepBHelil ypok. O60011eH1E 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOM CBSI3W U THUIIBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kimacca»

Knaccudukanus XumMuaeckux bubmmorexa [JOK
6 . 1 https://m.edsoo.ru/00adbch0
€aKIIMH 10 Pa3IUYHBIM MTPU3HAKAM
beaid P p Ha6op OI'D
[ToHsiTHE O CKOPOCTH XMMHYECKOM bubmmoreka [JOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe9a

IreTCPOrCHHBIX PCAKIUAX

Ha6op OI'D
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TlonsaTue o XMMHUYECKOM
paBHOBecuu. DakToOphI, BAUSAIONINE

bubnunorexa LIOK
https://m.edsoo.ru/00adc28c

8 Ha CKOPOCTh XUMHUYECKOU PEaKIINH udposast maboparopus
1 TIOJIOKCHUE XUMHYECKOTO no xumun Llentpa
paBHOBECHs "Touka pocra"

9 OKHCIUTEIBHO- bubnunoreka LIOK
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON

10 ncconuanuy. CUIBHBIC U cl1a0bIe bubmorexa [JOK
A HHatH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI

11 HonHbIe ypaBHEHUS peaKIHil bubmorexa [JOK

P peaxtt https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCJIOT B

12 OCHOBAaHHI B CBETE MPEICTABICHUM bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JUCCOITHAIITN
XHMHYECKHE CBOMCTBA COJEH B

13 CBeTe MPEACTaBICHUH 00 bubmorexa [JOK

ped N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOU TUCCOITUAITIU
bubnmorexa LIOK
14 [TonsTHe 0 ruapoIM3e conen https://m.edsoo.ru/00add9d4
Ha6op OI'D

15 O06001IeHNe U CUCTEMATU3 AT bubmuoreka [{OK
3HaHUH https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.

but6mmoreka [IOK
16 «Pelenne sxciepuMeHTaIbHBIX

3agaq»

https://m.edsoo.ru/00addbfa
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KontponsHas padora Ne2 o reme

17 «ONEeKTPOIUTUYECKAS bubmmoreka [JOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOPax»

OO01mas xapaKTepuCTHKA TaJIOTCHOB.
18 XuUMHUYEeCKrue CBOMCTBA Ha MIPUMEPE bubmmorexa [JOK
PHMEp https://m.edsoo.ru/00addfe2
XJiopa
XinopoBogopo. ColisiHast KUCIOTAa, bubnmnoreka HOK

19 XMMHYECKHUE CBOMCTBA, MOJYyYEHUE, https://m.edsoo.ru/00ade104
IIPUMEHEHNE Ha6op OI'D
[IpakTuueckas padora Ne 2 o Teme bubnnorexa [JOK

20 «[lony4yeHue cONTHON KUCIOTHI, https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY Hab6op OI'D
Brruncnenus no ypaBHEHUSIM

. bubnuorexa [IOK
21 XUMHUYECKUX PEAKIUi, €CIIH OJUH
https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE

29 OO6m1ast XxapakTepucTHKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKAIIIN CEpPHI.

93 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBomopo1, CTpOEHHUE, bubnnorexa [JOK

24 ¢bu3nyeckrue 1 XuMHUYeCcKHe https://m.edsoo.ru/00ade802
CBOICTBa Hab6op OI'D
Oxcunppl cepbl. CepHas KMCIIOTA, bu6muoreka [JOK

25 ¢busnyeckue 1 XUMHUECKUE https://m.edsoo.ru/00adea28

CBOIZCTBE[, MMPUMCHCHUC

Ha6op OI'D
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XUMHUYECKUE PEAKLIUH, JICKAILNE B
OCHOBE ITPOMBILIJIEHHOT'O cr1ocoba
IIOJIyYEHUS CEPHOM KUCIIOTBI.

bubnunorexa LIOK
https://m.edsoo.ru/00adec8a

26
XHUMUYECKOE 3arpsi3HEHUE HoyrOyku, MynbTuMeua
OKpY>Karolen cpe/ibl IPOEKTOP
COCTUHEHUSIMH CEPBI

97 Beruncnenune MaccoBoi ou bubnunorexa LIOK
BBIXOJ[a TPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa YJICMCHTOB
VA-rpynnmsl. A30T,

28 acm poycll aHCHHE B MPUPOJIC bubmmorexa [IOK
bactipoctp PHPOAE, https://m.edsoo.ru/00adeeab
(busznyecKkre u XUMUYECKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u bubnuoreka [IOK

29 XUMHUYECKUE CBOMCTBA, MOTyYEHUE https://m.edsoo.ru/00adf004
Y IpUMEHEHNE Ha6op OI'D
ITpakTruyeckas pabora Ne 3 o Teme bubmuoreka [IOK

30 «[Tomyuenne ammuaka, n3yueHue https://m.edso0.ru/00adf180
€ro CBOMCTBY Ha6op OI'D

31 A3OTHas KUCIOTa, €€ (hu3ndecKkue u bu6nunorexa LIOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHre HUTPATOB H COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 noOpeHuii. XuMudeckoe bubmorexa LOK
yAODP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeabl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

dop dociopa (V) but6mmoreka [IOK
33 bochopHas kucnora, pusnuecKue u

XUMHUYCCKUC CBOﬁCTBa, MOJIYUYCHUC

https://m.edsoo.ru/00adf68a
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Hudposas nadoparopus
IlenTpa "Touka pocra"

Hcnonp3oBanue GocaToB B
KauCeCTBC MHUHCPAJIbHBIX

bub6numoreka [IOK
https://m.edsoo.ru/00adfc20

34
ynoOpeHuil. 3arps3HeHUE Hudposas nabopatopus
MIPUPOIHOM cperbl hocdhaTamu IlenTpa "Touka pocra"
VYraepon, pactipocTpaHEeHHE B
35 npu 2 fa[ E)Hmzec;;le u bubamorexa LIOK
pHpOe, . https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Okcuabl yriaepoa, ux pusndeckue
u menqg;mle) cﬂBoﬁCTB(z bubmorexa [JOK
' https://m.edsoo.ru/00adfebe
36 DKoJoru4eckue npooIemsl,
HOYTOYKH. MyJTbTUMEINA
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
IPOEKTOP
(V)
bubnuoreka [{OK
37 v ¢
FOJIRHAA KHCIOTA 1 €C COTH https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo Teme
"[lomy4yenne yriieKuciioro rasa bubmorexa HOK
38 K i r ' https://m.edsoo.ru/00ae027e
a‘IGCTBeHHaSI' 'peaKuml Ha Habop OI'D
KapOOHaT-MOH
[TepBoHayanbHbIE MTOHATHUS 00
39 OpraHUYECKHMX BEIIeCTBaX KakK O bubmorexa [JOK
P H https://m.edso0.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemnuii u ero coefuHeHUS bubmorexa [JOK
P a https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoteka [IOK

3a11a4 110 TeMe «Bakuenmme
HEMETAJIbl U UX COSTUHEHU»

https://m.edso0.ru/00ae0bf2
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KontponsHas padora Ne3 o reme

bubnunorexa LIOK

42 «BaiieuIe HEeMETaIb 1 X https://m.edsoo.ru/00ae0e18
COETUHEHUS»

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IJIEMEHTOB —

43 METaJI0B. MeTaandecKkas CBiI3b U bubnunoreka LIOK
MEeTaJUINYeCKas KpucTaaindeckas https://m.edso0.ru/00ae103e
pemérka. @u3nyeckre CBOMCTBa
METaJJIOB
XUMHYeCKUe CBOMCTBA METAJIJIOB. bubnunoreka LIOK

44 DNEeKTPOXUMHUYECCKUN P https://m.edso0.ru/00ae1156
HanpsHKEHUHA METaJJIOB Ha6op OI'D
OO6m1re cocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus

45 110 YPAaBHEHHSIM XUMHYECKUX bubmorexa OK

. https://m.edsoo.ru/00ae1156
peakIuii, €Clii OJIMH U3 PEarcHTOB
COJIEP>KUT TPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmorexa [TOK
https://m.eds00.ru/00ae1278
bubmmoreka IIOK

47 [enorrbre MeTabI https://m.edsoo.ru/00ae14b2

48 Oxcubpl U TUIPOKCUIBI HATPUS U bubmmnoreka HOK
KaJlus https://m.edsoo.ru/00ae14b2
Illenoyno3eMeNbHbBIE METATIIBI — bubnmorexa HOK

49 . . https://m.edso00.ru/00ae15e8
KaJILIIUH ¥ MarHui HaGop O

but6mmoreka [IOK
50 Baxuerime coeTMHEHUS KaIbIIUs https://m.edsoo.ru/00ae15e8

Ha6op OI'D
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O0001IeHYE ¥ CUCTEMATU3 AU

ol .
3HAHUU
JKEcTKOCTh BOJIBI U CIIOCOOBI €€ bubmuorexa [IOK
52
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme bubmmorexa [JOK
. . https://m.edsoo.ru/00aelae8
53 "YKECTKOCTHh BOJBI U METOJIBI &€
" Hudposas nadboparopus
yeTpaneHi IenTpa "Touka pocra"
bubnunoreka LIOK
o4 An i
FOMHHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHA U Bbu6mmoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
56 X
e1eso https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTH3alus
3HAaHUU
[IpakTnueckas padora Ne 7.
Pemenue skcriepuMeHTATBHBIX bubmorexa LOK
59 1;3 . https://m.edsoo.ru/00ae3de8
3aja4 1o reme «BaxHeiime Habop OT'D
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIMHA, €CITH OJTHH
60 U3 PEareHToB JIaH B U30BITKE WK bu6muoreka [JOK

COJIEPKUT NMpHUMecH. Brruncnenus
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu

https://m.edsoo.ru/00ael1750
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O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HAHUU
KontponsHas padora Ne4 o reme
62 «BaxHeime MeTalIbl 1 UX 1
COCITUHEHUS
bub6numoreka [IOK
63 BemecrTsa u maTepuaisl B 1 https://m.edso0.ru/00ae3f50
MTOBCETHEBHOM KM3HU YEIOBEKa HOYTOYKHU, MyJIbTUMEINA
MIPOEKTOP
bubnunoreka LIOK
64 XUMHUYECKOE 3arpsi3HEHUE 1 https://m.edso0.ru/00ae4270
OKpY>KaroIen cpebl HOYTOYKHU, MyJIbTUMEINA
MIPOEKTOP
bubmuoreka [{OK
65 Posnb xumum B perieHuu 1 https://m.edsoo.ru/00ae4270
9KOJIOTUYECKUX TTPOOIeM HOYTOYKH, MyJTbTUMEINA
MIPOEKTOP
66 PesepBHblil ypok. O606111eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHNE U 1 bu6moteka [JOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68
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