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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJieHa Ha OCHOBE TpPEOOBAaHMH K pe3yJlbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeLHOM MPOTPaMMBbI OCHOBHOT'O OOITIET0 00pa3oBaHMsl, TPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha 0CHOBE (hefepabHOM paboveit MpOoTpaMMBbl BOCTIUTAHHS
U ¢ ydy€ToM KOHLENIMU TMpernojaBaHusi ydeOHOro mnpeaMera «XuMUsS» B
oOpa3oBaTenbHBIX opTraHu3anusx Poccuiickoit deneparuu.

[Iporpamma mo XuMuM Ta€T TPEACTABICHHE O IEIAX, OOIICH CcTpaTeruu
oOydeHHsl, BOCIHUTAHUS W PAa3BUTUSA OOYUYAIOIIMXCS CpEACTBAMHU Y4eOHOro
npeaMeTa,  YCTaHABIIMBAET o0si3aTelbHOE  NPEIMETHOE  COJIEpIKAHME,
peAyCcMaTpUBaET PAaCHpEEiICHHEe €ro Mo KiaccaM W CTPYKTYpHUPOBAHHUE MO
pazzenaM M TeMaM TPOTPaMMBbl MO XHMHH, OTPEACISIET KOJIMYECTBEHHBIC WU
KayeCTBEHHbIE XapaKTEePUCTUKU COJIepKaHusl, PEKOMEH TYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUA XHUMHM C YY4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKK Yy4eOHOTO TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEH O00YyYarolmMXCcs, OMpenesieT BO3MOXKHOCTH TpeAMeTa i
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeihHOU
IIpOTrpaMMEbI Ha YPOBHE OCHOBHOTO OOITIEr0 00pa30BaHus, a TaKKe TpeOOBaHUH K
pe3yibTataM 00y4eHHUs] XUMUHU Ha YPOBHE IIeJIel M3ydeHUs MTPEAMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHLHON JCATENLHOCTA OOYYalOIIErocsi Mo OCBOEHHIO
y4e0HOTO COJepIKaHUS.

3HaHWEe XWMHH CIYy>)KUT OCHOBOW it (OpPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocs, ero MpPeaCTaBICHUA O MaTEpPHAIHLHOM €IMHCTBE MHUPA, BAKHYIO
poab urparoT GopMHUPYEMbIE XHUMHEW MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTUU M 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MyTSIX PEHICHUS TJI0O0ATbHBIX
npo0JIeM yCTOMYMBOTO Pa3BUTHUSl YEJIOBEYECTBA — CBHIPHEBOM, YHEPTETUUECKOM,
MUIIEBON 1 SKOJIOTUYECKOM 0€30TIacHOCTH, PpoOJIeM 3/IpaBOOXPaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peajm3allid  BO3MOXKHOCTEW i1 CaMOpPa3BUTUSA U
dbopmMupoBaHUS KyJIbTYpbI JUIHOCTH, €€ 00IIel 1 PYHKIIMOHATHHOU TPaMOTHO CTH;,

BHOCUT BKJIaJ B (DOpMUpPOBAHME MBIIUICHUS M TBOPUECKUX CIOCOOHOCTEN
0oOydJaronmxcsi, HaBBIKOB WX CaMOCTOSITCILHOW Y4eOHOW ACSITeHbHOCTH,
HKCHIEPUMEHTAILHBIX M MCCJIENOBATEIIbCKUX YMEHUM, HEOOXOJIUMBIX KaKk B
MOBCETHEBHOM KU3HU, TaK U B MPO(hecCHOHATTLHOHN ACSITETbHOCTH;

3HAKOMUT CO CHCHU(PUKONW HAYIHOTO MBINUICHHUS, 3aKJIAJAbIBACT OCHOBBI
1EJI0CTHOTO B3TJIs/1a HA €IMHCTBO MIPUPO/IbI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
9TaroM B (JOPMHUPOBAHHUH €CTECTBEHHO--HAYIHOW TPaMOTHOCTH OOYJarOIIUXCS;



croco0cTByeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HaHUSIM, K TIPUPOJIC, K UETIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJOTHYECKOE
oOpa3zoBaHue 00y4JarOIIXCS.

JlanHple HampaBiieHUS B OOYYEHHHM XUMHUU OOECTEYMBAIOTCS CIEIU(PUKOM
coZiepKaHus ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISIETCA  TEIaroTHYeCKd
alalTUPOBAHHBIM OTpaKEHNUEM 0a30BOM HAyKH XUMHUHU Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011Iero o0pa3oBaHus OpUCHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHCTEMbl TEPBOHAYAIBHBIX MOHATHN XHUMHH, OCHOB
HEOPTaHWYECKOW XUMHUM W HEKOTOPBIX OTIACIbHBIX 3HAUYUMBIX TOHSITHUN
OPraHUY€eCKOW XUMUHU.

CtpykTypa cojaeprkaHusi IpOrpaMMBbI IO XUMHUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO Mojaxoa k e€ m3ydenuto. ConeprkaHue CKIIabIBaCTCsI U3 CHUCTEMBI
MOHATUI O XUMUIECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHH O XMMHYECKOU
peakiiun. OO0e OSTH CHCTEMBl CTPYKTYPHO OPTaHWU30BaHBI [0 TPHUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUH HAa OCHOBE TCOPETHUECKHUX TPE/ICTABICHHI
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCEro €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /1. 1. Menaeneera kak OCHOBHOT'O 3aKOHA XMW,

— y4eHHs O CTPOSHUH aTOMa U XUMUYECKOU CBA3U;

— TMpeACTaBJICHUNA 00 SJICKTPOJIMTUYECKOW JUCCOIMAIMK BEIIeCTB B
pacTBopax.

Teoperndyeckne 3HAHHUA pPacCMATPUBAIOTCS HAa OCHOBE OSMITUPUYECKU
MOJTy4E€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIHLHO OT OTHOTO
YPOBHS K IPYTOMY, BBITIOJTHSS )YHKIIMHA OOBbSICHEHUS U TIPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUIECKOTO MPUMEHEHHUS U TTOJTYICHHS N3Y9IaeMbIX
BEIIECTB.

OcBoeHHME TMpOTrpaMMbl IO XHMHH CHOCOOCTBYeT (OPMHUPOBAHHIO
MIPEICTABJICHUS O XUMHUISCKOW COCTABJIIONICH HAyYHOW KapTHHBI MUpPa B JIOTHKE
e€ CHCTEeMHOM IMPUPOIbI, IICHHOCTHOT O OTHOIICHUS K HAyYHOMY 3HAHUIO M METO1aM
MO3HAHUA B Hayke. V3ydeHHWe XMMHUU MPOUCXOIUT C MPHBJICUCHUEM 3HAHUHA W3
paHee M3y4YEHHBIX y4eOHBIX mpeameToB: «Okpyxarommi Mupy», «buonorus. 57
KJ1acchbl» U «Pu3uka. 7 Kimacey.

[lpy wu3ydeHWW XWMHH TPOUCXOJHWT (POpMHpPOBAHHWE 3HAHUK OCHOB
XAMHYECKON HayKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON
TeSTEIILHOCTH YeJIOBEKA M KaK OJTHOTO U3 KOMITOHEHTOB MUPOBOH KYJIbTYPHI. 3a/1a4a
y4e0HOTO MTPEAMETa COCTOUT B (POPMHUPOBAHUH CHCTEMbBI XUMUICCKUX 3HAHHA —
BaOXHEUIIMX (PaKTOB, MOHATUMN, 3aKOHOB U TEOPETUUECKUX MOJI0KEHU, 10CTYTHBIX
000011IeHNIT MUPOBO33PEHYECKOI0 XapakTepa, s3blka HAayKH, B MPHUOOILICHUU K



HAy4YHBIM METOJaM MO3HAHUs MPU U3YUYECHUH BEIIECTB M XUMHUUECKUX PEAKIHii, B
(dbopMHpPOBaHUY U PA3BUTUH TO3HABATEILHBIX YMEHUM U X TPUMEHEHUH B y4eOHO-
NO3HABaTEIbHOU M y4eOHO-HUCCIIENOBATENILCKOM NEATENbHOCTH, OCBOCHUM MPABUI
0e30macHOTO OOpaIleHUs ¢ BEMICCTBAMH B TTIOBCETHEBHOM KU3HHU.

[Ipn M3yd4eHnn XMMHUHA Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsI BXKHOE
3HaueHHe MPUOOpENU TaKKe e, KakK:

— (QopMHUpPOBaHHE HHTEIUIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOU K
caM000pa30BaHMI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY NPHUHATUIO PEIICHUH,
CIIOCOOHOM aIaNnTUPOBATHCS K OBICTPO MEHSIOIIUMCSI YCIIOBHSIM JKU3HH,

— HampaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYeCKoe MPUOOIIeHHE
oOydJarmmxcss K CaMOCTOSITENIbHOW TO3HABATEIbHOU JEITEIHbHOCTH, HAyYHBIM
METOJIaM TIO3HaHUs, (OPMHUPYIONMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMWH,

— obOecTieueHe YCIOBHMA, CITOCOOCTBYIOIIHMX MPHOOPETEHUIO 00 yJarOIIIMHUCS
OTIbITa Pa3HOOOPA3HOM NEATETHbHOCTH, TO3HAHUSA M CaMOIIO3HAHUS, KIIFOUEBHIX
HABBIKOB (KJIFOUEBBIX KOMIICTEHIIMH), MMEIOIIMX YHUBEPCAILHOE 3HAUYCHUE I
Pa3IMYHBIX BUJOB JIEATEIHHOCTH,

— ¢opmupoBanue oOmel ¢GYHKIMOHATBHOM U  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHA OOBSICHATH U OICHHWBATH SIBJICHUS
OKpPY’KAIOILIETO MHUpa, UCIOJIb3Yys 3HAHHUS U ONBIT, TOJYYEHHbIE NMPU W3YYCHUH
XUMUU, TPUMEHATH UX MIPU PEIICHUU TPOOIIEM B TOBCEIHEBHOM KU3HU U TPYI0BOU
NeSITebHOCTH;

— (QopMupoBaHue y OOYYaOIIMXCA T'yMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUS [EHHOCTH XHUMHYECKUX 3HAHUW I BBIPAOOTKH HKOJIOTHYECKU
1eNIeCO00Pa3HOTO TMOBEIECHUS B OBITY M TPYIOBOW JACATEIBHOCTH B HEISAX
COXPAHEHUSI CBOETO 3JJ0POBBS U OKPYKAIOIICH MPUPOTHON CPEbI;

— pa3BUTHE MOTHBAIMA K OOYYCHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCTIIMTAaHWUIO HAa OCHOBE YCBOCHHUS OOINEUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BEIOODPY MPpOodUIiIs ¥ HANPaBICHHOCTH JabHEUIIETo
00y4eHus.

OO111ee YrCII0 9acoB, OTBEAEHHBIX IS N3YYCHUS XMMHUU Ha YPOBHE OCHOBHOTO
ob1ero oo6pazoBanus, coctaniser 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B
Henemo), B 9 kimacce — 68 gacoB (2 9aca B HEJENIO).



COJAEP’>KAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHUE MOHATUSA

IIpenmer xumuun. Posib XuMuM B J)KU3HU Y€IIOBEKA. XUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. DuznMueckue CBOWCTBA BEMIECTB. ArperaTHO€ COCTOSIHHE
BemiecTB. [loHATHE O METOMax MO3HAHUA B XUMHUU. UHCTBhIC BEIIECTBA U CMECH.
Cnoco0bI pa3iesieHus: CMECEH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX
aeMeHTOB. [IpocThie U CI0KHBIE BEleCTBA. ATOMHO -MOJICKYJISIPHOE y4CHHE.

Xumudeckas hopMyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOCUTEbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi J10Ji1 XUMUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KomruecTBo BemectBa. Mok, MossipHas macca. B3anuMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCIA CTPYKTYPHBIX €IUHHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COETUHEHUIA.

OU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMUYECKas peakluus U €€ MPU3HAKU.
3aK0oH COXpaHEHHs MacChl BEIIeCTB. XUMHUECKue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIuil (COeTUHEHUS, Pa3JIOKECHUS, 3aMeIIeHuUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0M, MpaBUiaMu padOThl B Ta0OPaTOPHUH U
npuéMamMu ooparieHus ¢ 1aboparopHbIM 000PyAOBaHNEM, U3yUECHUE U OTIUCAHUE
(GU3UYECKUX CBOWCTB 00pa3Ill0OB HEOPTraHWYECKUX BEIICCTB, HAOJIOJICHUE
¢busnueckux (TUIaBJICHWE BOCKa, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCAIUS BOJIbl) U XUMHUYECKUX (TOPEHUE CBEYHU, TPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aMMOICUCTBHE MeJIa C KHCJIOTOM) SIBICHUH, HAOIOIeHuE 1
ONMCAaHWE MPU3HAKOB MPOTEKAHWA XMMHYECKUX peakUuil (pasyioKeHue caxapa,
B3aUMOJICCTBUE CEPHON KUCIIOTHI C XJIOPHUAOM Oapusi, pa3yioKeHHE THAPOKCHIA
menu (1) mpu HarpeBaHum, B3aMMOICHCTBUE XKese3a ¢ pacTBopoM coti meau (1),
U3y4deHHe CIocoOOB pa3IeNicHusi CMECEH: C MOMOIIBI0 MarHuTa, (QPrIbTPOBAHUE,
BBITIApUBAHUE, JUCTWUIIUS, XpoMaTorpadusi, MpoBeeHNE OUYUCTKH MOBapEHHON
ConM, HaOMIOJICHWE W  ONKHCAaHUE  pE3YJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3JIaHHE MOJENeH MOJIEKYI
(IIapoCTEPKHEBBIX).

BaxuHeime npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3zayx — cmech razoB. CoctaB Bo3ayxa. Kucimopos — aineMeHT U mpocToe
BellecTBO. Haxoxnenue kuciopoja B mpupoje, (GU3MYecKue U XUMHUYECKHE
cBoiicTBa (peakuuu ropeHus). Oxcupanl. [lpumenenne kuciaopoaa. CrocoObl
MOJy4YeHUs KHUCJIOpoJia B J1aboparopud M TpOMbIIUIEHHOCTU. Kpyrosopor
KHucJopoia B mpupoje. O30H — ayioTpoInHas MOoau(UKAIUs KUCIOPOa.



TemnoBoit 3¢ddexkT XUuMUYECKON peakluu, TEPMOXUMHYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3/1yXa, YCUJIEHUE MAapHUKOBOTO A deKTa, pa3pyluieHue 030HOBOTO CJIOS.

Boxoponx—aneMeHT u nmpocToe BemecTBo. Haxoxnenne Bogopoaa B npupo/ie,
du3nyeckre U XUMUYECKUEe CBOMCTBA, IPUMEHEHHE, CII0COOBI moTydeHus. Kucnotst
U COJIN.

MossipHbIil 00bEM razoB. Pacu€rel N0 XUMUYECKUM YPaBHEHHSIM.

dusnueckue cBoWcTBA BOABL. Boma kak pactBopurens. PacTBOpbL
HacplneHHbIE M HEHACBIILIEHHBIE PAcTBOPBI. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBas 10715 BEeIecTsa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
PoJib pacTBOpPOB B IpUpPOJAE U B KU3HU YelOBeKa. KpyroBopoT BOJBI B IIPUPOJIE.
3arpsi3HeHue NpUpPOAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccuduxanus Heoprannueckux coenuneHuil. Oxcunbl. Knaccudukanus
OKCHUJIOB: coJiecoOpazywimme (OCHOBHBIE, KHCJIOTHBIE, aM{(OTEepHbIE) U
HecosieoOpazytoume. Homenknarypa oxcupoB. PDuznueckue M XUMUYECKUE
CBOMCTBA OKCHUIOB. [losrydeHne OKCHIOB.

OcHoBanus. Krnaccudukauys oOcCHOBaHML: HIENOYM U HEPACTBOPHUMBIC
ocHoBaHud. Homenknarypa ocHoBaHui. OU3WUECKUE U XMMHUYECKUE CBOMCTBA
OCHOBaHuu. [lonydyeHue ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @usndyeckue u
XUMHUYECKHAE CBOWCTBA KUCJOT. Pax aktuBHocTtM merauioB H. H. bekerosa.
[lonydeHune KUCIoT.

Comu. Homenkiatypa colieii. Guznyueckue U XUMUYECKUE CBOMCTBA COJICH.
[lonyuenue comnen.

['eneTnueckas CBA3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuit IKCnepumenm:

KaYECTBEHHOE ONPENEIICHUE COAEPKAHNS KUCIIOPO/1a B BO3AYXE, TOTyUECHUE,
coOupaHue, pacro3HaBaHME€ U H3YUYEHUE CBOWCTB KHUCJIOpPOJ]a, HaOIIOJeHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
npeKpaleHus Topenus (oxapa), 03HaKOMJIEHHE C 00pa31laMH OKCHJIOB U OTIHCaHUE
UX CBOMCTB, MOJy4YeHHE, COOMpaHHe, pacllO3HaBaHHE W H3yYEHUE CBOWCTB
BOJIOopoJia (TopeHue), B3aumoaeincTBre Bogoposa ¢ okcugom meau (1) (BozmoxHO
WCII0JIb30BaHKE BUICOMATEPHATIOB), HAOJIIOICHHE 00Pa3I[0B BEIIECTB KOJMYECTBOM
1 ™moisb, ucclenoBaHHME OCOOEHHOCTEW PACTBOPEHUS BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEAEIEHHON MAaCcCOBOU J10JIEN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METaUIaMU (HaTpHEM W
KaJabllieM) (BO3MOYKHO WCIIOJIb30BaHWE BHJICOMATEPUATIOB), HCCIICOBAHUC
00pa3II0B HEOPTAHNYECKUX BEIIECTB PA3TMUHBIX KJIACCOB, HAOIIOCHIE N3MEHEHUS
OKpACKH MHAUKATOPOB B paCTBOPAX KUCJIOT U ILEJIOYEH, U3YUEHHU € B3aUMOIECHCTBHS



okcuga meau (ll) ¢ pacTBopoM cepHOM KUCHAOTHI, KUCIOT C METAJUIaMU, PEaKUui
HEUTpaIu3aluy, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaula IPYrUM U3 pacTBOPa COJIH, PEHICHUE IKCTIEPUMEHTAIIbHBIX 337124 10 TEME
«BaxHenime Kiacchl HEOPraHUYECKUX COCAUHEHHIN.

Ilepuoauyeckuit 3axkoH u Ilepuoauyeckasi cucTeMa XUMHMYECKHX
yieMenToB JI. U. MenaeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCJIUTETbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUU

[lepBbie MOMBITKK KIACCU(PHUKAIMN XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 53JIEMEHTOB (ILEJIOYHbICE M WIETOYHO3ZEMENIbHBIE METAILIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCHIBI
Y TUJPOKCUBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cCUCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoaHas u AnvHHonepuoiHas popmsl [leproauyeckoil
cucteMbl xumuudeckux sneMmeHToB [[. M. Mengeneesa. Ilepuoabl u rpymnblL
OU3NYECKUI CMBICJI MOPSIKOBOIO HOMEPA, HOMEPOB MEPUO1a U TPYIIIBI JJIEMEHTA.

Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. M3oTombl. DiekTpoHbl. CTpoeHUE
NEKTPOHHBIX 000J0OYeK aroMoB TiepBbiXx 20 XUMHYECKUX 3JIEMEHTOB
ITeprnogunueckon cuctembl JI. . MenneneeBa. XapakTepuCTUKA XMMHUYECKOTO
AJIEMEHTA 110 €ro M0JIoKEeHUIo B [lepuoanueckont cucreme J1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METAUINYE€CKNX U HEMETALIMYECKUX CBOMCTB IO TPYIIAaM U MEPUOIaM.

3uauenne [leprnoanueckoro 3akonau [leproanyeckoi CUCTEMbI XUMHUECKUX
AJIEMEHTOB JUIA pa3BUTUA Hayku U npaktuku. . M. MenneneeB — y4y€Hbld U
TpaXKJaHUH.

Xumuueckass cBs3b. KoBajeHTHas (mojisipHass W HETOJSIpHAsi) CBS3b.
DJIEKTPOOTPHULIATETLHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIUTETHLHO--BOCCTAHOBUTEIBHBIC — PEAKIIUU.
[Ipouiecchl OKUCIICHUS] U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHe O0Opa3IoB BEIIECTB METAUIOB U HEMETAVIOB, B3aMMOJICHCTBHUE
TUAPOKCHUIA LIMHKA C PacTBOpPaMM KHUCJOT M IIEIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHI  OKUCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIINI
(ropeHue, peakiuu pa3aoKeHUsI, COCTUHEHNUS ).

Mesxcnpeomemnule ceasu

Peaizansi MEXNpPEIMETHBIX CBSI3€H MPU U3YyYEHUM XUMHUU B & Kjacce
OCYIIIECTBJIICTCS 4YEepe3 HCIOJb30BAaHHE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSTHM, TaK U TOHSITUMN, SIBISFOIIMXCS CUCTEMHBIMU U OTACIbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IMKJIA.



OO01me ecTeCTBEHHO--HAYYHbIE MMOHSATHUS: HAYYHbIN (DakT, runoTesa, TEOpus,
3aKOH, AaHajiM3, CHUHTE3, Kilaccuukanus, MNEPUOAUYHOCTb, HAOIIOACHNUE,
DKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

dusnka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJEKTPUYECKUI 3apsii, BEIIECTBO, TEIO0, OO0BEM,
arperarHo€ COCTOSIHME BEIIECTBA, Ta3, (PU3UYECKUE BEIMYUHBI, €IMHULBI
U3MEPEHNUs, KOCMOC, IIJIaHETHhI, 3BE3/1b1, COJHIIE.

buonorus: dpotocunTes, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPAIIbI, TOPHBIE IIOPOIbI, TOJIE3HbIC
VCKOIIAEMBbI€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKasl peaKUMs

[lepnoanveckuii 3akoH. [lepuoanyeckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KATMS, KAJIbLIUSA U X COCTUHEHUN
B COOTBETCTBUMM C TIIOJIO)KEHHMEM OHJIEMEHTOB B llepumoamdeckol cucteme Hu
CTPOEHHUEM UX aTOMOB.

CtpoeHne BemecTBa: BUABI XMMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOVMCTB BEUIECTBA OT THUINA KPUCTALIMYECKOU PEMIETKA U
BHJIa XUMUYECKOM CBS3H.

Knaccuduxkanust 1 HOMEHKIIaTypa HEOPTaHWYECKUX BEILECTB. XUMHUECKUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKAsA CBSI3b HEOPTaHUYECKUX BEILECTB.

Krnaccuduxarust XuMU4ecKuX peakiyii Mo pa3IMyHbIM MpU3HAKaM (10 YUCITY
U COCTaBYy Y4YacTBYIOUIMX B pEaKUMU BEIIECTB, IO TEIJIOBOMY 3(]dekry, Mo
U3MEHEHHUIO CTEMEHEH OKHUCIICHUS XMMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, 1O
YYaCTHIO KaTalnu3aropa). DK30- U SHAOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsitue o ckopocTu xumudeckou peakuuu. [lousiTue 06 OOpaTUMBIX U
HEOOpATUMBIX XUMUYECKHUX peakiusax. [IoHsTHEe 0 TOMOreHHBIX U TeTepOreHHbIX
peakuusax. I[louatue o karanuse. [lonaTne 0 xumMuueckoM paBHOBeCHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHUYECKOW PEAKIUU M IOJIOKEHUE XUMHYECKOIO
paBHOBECHS.

OKHCIIMTENILHO-BOCCTAHOBUTENLHBIE ~ PEAKLIMK,  AJIGKTPOHHBIM  OayaHc
OKHCJIUTENbHO-BOCCTAHOBUTEIBLHOW  PEAKIIMH. CocraBneHue  ypaBHEHUU
OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX PEAKIHM C HCHOJIb30BAaHUEM METOJA
AJIEKTPOHHOTO OajaHca.



Teopus 3EKTPOIUTUYECKOM TUCCOLUALIMH. DIIEKTPOIMUTHI U HEAJIEKTP OJIUTHI.
Karnonsl, annoHel. MexaHW3M JUCCOLMALIMM BEUIECTB C Pa3jMYHBIMU BHUJaMU
xuMudeckoi cBsa3u. Crenenp nucconuanu. CUibHbIE U clla0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIIOBUS MPOTEKaHUS pEeaKIuii HOHHOTO 0OMEHa,
IOJIHBIE W COKpAlllEHHbIE HOHHBIE ypaBHEHMsI peakuuil. CBOICTBa KHCIIOT,
OCHOBAaHUU U COJIEW B CBETE NPEICTABICHUIN 00 AIEKTPOIUTUYECKON JUCCOLMALIHN.
KauecTBeHHbIE peakuy Ha MOHBI. [IoHATHE O TUAPOIMU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEIAMHU KPUCTALIMYECKUX PEMIETOK HEOPraHU4ECKUX
BEIIECTB — METAUIOB M HEMETAWIOB (TpaduTa M anMasa), CIOKHBIX BELIECTB
(xJIopuAa HaTpUsl ), UCCIIEA0BAHUE 3aBUCUMOCTH CKOPOCTH XUMHUY €CKOM peakLiy OT
BO3JCICTBUS pa3IMYHBIX (PAaKTOPOB, MCCJEIOBAHUE DJIEKTPONPOBOJIHOCTU
pPacTBOPOB BELLIECTB, POLIECCA AUCCOLUALMHN KUCIIOT, IIEI04Y el U coJiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEpUAIOB), NPOBEACHHUE OMBITOB, WUTIOCTPUPYIOLIUX
NPU3HAKK TMPOTEKAHUS peakuuid HMOHHOro oOmeHa (0Opa3oBaHUE OCAJKa,
BBbIJICJICHUE Ta3a, 0oOpa30BaHUE BOJbI), ONBITOB, WUTIOCTPUPYIOMIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMIN (TOpEHUE, peakUuu pa3JioKEHUs,
COCMHEHUs), pPAclNO3HABAHUE HEOPTaHWUYECKUX BEHIECTB C  MOMOILBIO
KaYECTBEHHBIX PEAKLINUA HA HOHBI, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTanbl 1 UX cOeTUHEHUS

OOmas xapakrepucTuka TajoreHoB. (OCOOEHHOCTHM CTPOEHMSI AaTOMOB,
XapakTepHble cTeneHu okucieHusi. CTpoeHue u (U3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — rajloreHoB. XMMHUECKUE CBOMCTBA HA ITpUMEPE XJI0pa (B3aUMO1eHCTBUE
C MeTajylaMHM, HeMeTajulaMu, Inenodyamu). XiopoBojaopod. ColisiHas KUCIIOTa,
XUMUYECKHE CBOMCTBA, TMOJIydeHHE, NpuMeHeHue. JlelicTBue xyopa H
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKa. BakHEWIME XJIOPUIBI M UX HAX0XK]ICHHUE B
IPUPOJIE.

O6mras xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTereHu okucieHus. CTpoeHue U (Ppu3nueckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCJIOPOAa U CEPhl. AIUIOTPOIHBIE MOIU(PUKAIIMY KUCTOPOAaA
U cepbl. XumMuieckue cBoicTBa cepbl. CepoBoAOpOI, CTpOeHUE, U3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEPBI KaK NPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciioTa, pu3nyeckue 1 XMMU4YeCKHe CBOMCTBA (001I1MEe KaK MPEeCTaBUTENS
KJlacca KHUCJOT U crerudpuyeckue). XUMHUECKAE PEaKIUH, JISKaIie B OCHOBE
MIPOMBINIUIEHHOT'O CIIOC00a MOJIydeHHs] CEpHOM KUCJIOTHI. [IpuMmeHnenune cepHoi
kucyoThl. COJM CEpHOM KHUCIOTHI, KAaueCTBEHHAs peaklys Ha CyibQar-uoH.
Haxoxnenue cepbl M €€ COCNMHEHHM B NpuUpoje. XUMHUYECKOE 3arps3HCHUE
OKpYXKaloIIed Cpelbl COCAUMHEHUSIMH CEpbl (KUCIOTHBIE JOXKIH, 3arps3HEHHE
BO3JyXa U BOJIOEMOB), CIIOCOOBI €ro MPe0TBPAIICHUSI.



OO6mas xapaktepuctuka s1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENEHH OKHCIJIEHUS. A30T, PaCIpOCTPAHEHUE B MPUPO/IE,
du3nyeckre u xumuueckue cBorcTa. KpyroBopor azora B npupojae. AMMHaK, €ro
du3ryecKre 1 XMMUYECKUE CBOICTBA, OJMydeHHue U mpumenenue. Cosiu aMMOHMS,
ux (pu3NYEcKUe U XUMUYECKHe CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUSA. A30THasl KHCJIOTa, €€ MOJIydeHUE, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBa (00IIME KaK NpEACTaBUTENsl Kiacca KUCJIOT W crnenuduyeckue).
Hcnonb30BaHNe HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX Y100 CHUI.
XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeabl COSAUHEHUSIMU a30Ta (KUCJIOTHBIE
JOKIIM, 3arps3HEHHE BO3JAyXa, MOuBbl U BOA0EMOB). Docdop, amIOTpONHbIE
Moaudukanuu gocdopa, puznueckue 1 xumuueckue cBorcta. Oxcun pocdopa
(V) u docdopHas kuciora, puzmueckue U XUMUUECKHE CBONCTBA, MOJTyUCHHE.
Hcnonb3oBanue pocdaroB B KaUECTBE MUHEPATIbHBIX Y10OPEHUIA.

OO6uras xapakrepuctuka 31eMeHToB |VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIIEHHS. YTJIEPO, AJUIOTPOIIHbIE MOAU(DUKALIH,
pacrnpocTpaHeHue B NpUpoJie, PU3NYECKUEe U XUMUYECKHE CBOMCTBA. AICOPOIWSL.
KpyroBopor yriepoga B mnpupoige. Oxcuubl yriepoaa, UX ¢GU3HYECKUE U
XUMHYECKUE CBOMCTBA, JEWCTBUE HA JKHUBbIE OPTAHU3MBI, MOJYyYEHUE U
NpUMEHEHHE. DKOJIOTHUeCKKe MPoOJIeMbl, CBSI3aHHbIe ¢ oKcuaoM yrieposa (1V),
TUINOTE3a TJI00ANIBHOTO MOTEIUICHUS] KJIMMara, MApHUKOBBIA >PQekT. YronbHas
KHACJIOTa U €€ COJM, UX (PU3MYECKHe W XUMHYECKUE CBOICTBA, MOJYyYEHUE U
npumeHenue. KauecTBeHHas peakuusi Ha KapOoHar-uoHsl. lcmosb3oBanue
KapOOHATOB B OBITY, MEIMIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHauanbHbIE MOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIEH, STaHOJI, TJIMLIEPUH, YKCYCHask KUCIIOTA).
[Ipupo/iHbIE WCTOYHUKU YIIEBOAOPOAOB (Yyrojib, MPUPOAHBIM Ta3, HEPTH),
OPOAYKTHI UX MepepadoTku (OEH3MH), UX POJib B ObITY U HPOMBILUIEHHOCTH.
[TonsiTe 0 OMOIOTMYECKH BaXKHBIX BELIECTBAX: KHUpPax, OeNKax, YrieBoJaax — U Ux
poaM B OKM3HM 4YelloBeKa. MarepuaibHOE E€AMHCTBO OPraHUYECKUX M
HEOPTaHUYECKUX COCIUHECHUM.

Kpemuuii, ero ¢Qusnyeckue M XUMHYECKHE CBOWCTBA, TMOJYYEHHE U
npuMenenre. CoequHeHns KpeMHus B mpupoie. O01me mpeacTaBieHus 00 OKCHUIe
kpemaus (IV) u kpemHueBou kucjaote. CUIMKATHI, UX HUCTOJb30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHEWIIME CTPOUTENbHBIE MATEPUAIIBI: KEPAMMKA, CTEKIIO,
1eMeHT, OeroH, kene300eroH. [IpoOnembr 0Ge30mMacHOTO  MCIOJIB30BAHUS
CTPOUTEIbHBIX MAaTEPUATIOB B IOBCETHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHne o0pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEACHUE KAYeCTBEHHBIX PEAKIMA HA XJIOPUA-UOHBI U HAOIOIEHUE TPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpaxawolme (QU3NUYeCKHe U XUMUYECKUE CBOMCTBA
TaJIOTEHOB U MX COEAMHEHHH (BO3MOYKHO HCIIOJBb30BaHHE BUAEOMATEPUAIIOB),
O3HaKOMJIEHHE C 00pa3iaMu XJIOpUI0B (TaTOTeHUI0B), 03HAKOMJIICHHE C 00pa3LiamMu
ceppl M €€ COENMHEHUSMHM (BO3MOYKHO HCHOJIb30BAaHUE BHUIEOMATEPHUAITIOB),
Ha0JI0/IeHre mpolecca 00yrIMBaHUs caxapa Mo/ AeMCTBHEM KOHIEHTPUPOBAHHOU
CEPHOU KUCJIOThI, U3y4EHUE XUMUYECKUX CBOMCTB pa30aBICHHOMN CEPHOM KUCIIOTHI,
NpoBeJleHNe KaYeCTBEHHON peakIK Ha CyJb(}aT-uoH U HaOJII0JIeHHe MpU3HaKa e
NpOTEKaHMsI, O3HAKOMJIEHHE ¢ (PU3UUYECKUMHU CBOMCTBaMU a30Ta, ¢ochopa u ux
COEAMHEHNH (BO3MOYKHO UCIIOIb30BaHUE BUJIEOMATEPHUAIOB), 00pa3LiaMu a30THBIX
u QocpopHBIX y10OpeHnH, MoayueHue, cooOupanue, pacrio3HaBaHUue U U3y4YeHHE
CBOMCTB aMMHaKa, IPOBEICHUE KAYECTBEHHBIX PEAKIMA Ha WOH AMMOHUS U
docar-uOH M U3yyEeHUE MPU3HAKOB MX MNPOTEKAaHUs, B3aMMOJICHCTBUE
KOHLEHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ MEAbI0 (BO3MOYHO HCIOJIb30BaHUE
BUJICOMATEpUAIOB), HM3YUYEHHE MOJIENed KPUCTAUIMYECKUX PEIIETOK anMmasa,
rpadgura, ¢ysuiepeHa, O03HAKOMJIEHHE C IMPOLECCOM aacopOLUU PacTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOWCTBOM IPOTHUBOTA3a, IOJYYECHUE,
coOupanue, paclio3HaBaHUE U U3yUYE€HUE CBOMCTB YIJIEKUCIIOrO raza, IpOBEACHHE
Ka4eCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX
IIPOTEKaHUsI, O3HAKOMJIEHUE C TNPOAYKIMEN CHIMKATHOW IPOMBILLIIEHHOCTH,
pElIEHUE SKCIEPUMEHTAIbHBIX 331a4y Mo TeMe «BaxkHelmme HeMmeramibl U UX
COEIUHEHUSD.

MeTanibl M X COeTUHEHUS

OO6m1as XxapakTepuCTUKA XUMUYECKUX 3JIEMEHTOB — METAUIOB HA OCHOBAHUM
UX I0JIoKeHus B llepuonnueckor cucrteMe xXuMuueckux dieMeHtoB J[. .
MenpneneeBa u ctpoeHus: aTomoB. CTpoeHre METaIOB. Metaimmueckas CBs3b U
METAUIMYECKAA  KPUCTAUIMYECKAs  PEIIETKA.  DJEKTPOXUMHYECKHA P
HanpsHKeHU MeTauioB. OU3nueckue U XMMUYECKUEe CBOMCTBa MeTauioB. O01me
crocoObl mojydeHus: MetawioB. [loHsATHE O KOPPO3UM METALIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBhl (CTallb, YyT'yH, AIOPATIOMUHUMA, OpOH3a)
U UX [IPUMEHEHHE B ObITY U MPOMBIILICHHOCTH.

[[lenoyHble MeTAIUIBL: MOJIOKEHHE B lleproandeckoil cucteMe XUMHUYECKHUX
anemeHToB . M. MeHneneeBa, CTpOe€HHE MX aTOMOB, HAaXOXKIEHUE B MPUPOJIE.
du3nueckrue U XUMUYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI Hatpusi W Kanus. lIpuMeHeHWe MIEIOYHBIX METAUIOB M MX
COCJIMHEHUH.

[IlennoyHO3€MENbHBIE METAUIBI MarHMid W KaJdblMK: IIOJIOXKEHHE B
Ileproanueckoy cucteMe XuMU4IECKUX 3eMeHToB []. Y. MenaeneeBa, CTpoeHue ux
aTOMOB, HAXOXJAEHUE B NMpupoie. PU3NYECKUE U XUMUYECKHE CBOWCTBA MarHus 1



KablKa. Baxuelme coeTMHeHUs Kaablus (OKCUI, TUAPOKCU], COJn). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!.

AJIOMUHHIN: TTOJI0KEHKE B [ leproandeckoii cucTeMe XuMHAYECKUX DJIIEMEHTOB
J. . MenneneeBa, CTpOEHUE aTroMa, HaXOXJIE€HHE B mpupojne. PU3NUECKUE U
XUMUYECKUE CBOMCTBA amoMuHMs. AMGpOTEpHbIE CBONCTBA OKCH/IA U THAPOKCUIA
ATFOMUHUSL.

Kene3o: nonoxenue B [leppoanueckoit CHCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJAECHUE B Ipupone. Pusnyeckue u
XUMUYECKHUE CBOMCTBA kene3a. OKcuibl, TuApOKCcH bl ¥ conu kenesa (1) u xxeneza
(1), ux coctaB, CBOWCTBA U TOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHME C oOpa3llaMM METaUIOB M CIUIABOB, HUX (PU3HUECKUMHU
CBOWCTBaMHM, H3yYEHUE pE3yJbTaTOB KOPPO3UM METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), OCOOEHHOCTEM B3aMMOJEUCTBUS OKCHUIA
KaJdbl[Usl M HAaTpus C BOJOW (BO3MOKHO HCIIOJb30BaHHE BHJIEOMATEPHUAJIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMPOLIECCA TOPEHUS KeNe3a B KUCIOPOJE
(BO3MOKHO  HCIOJb30BAaHUE BUACOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii HA HOHBI: MarHUsl, KaJIbIIHsI, ATFIOMUHUS, ITMHKA, xkemne3a (1)
u xkeneza (), menu (ll), HabmoneHue W onMcaHue MPOLECCOB OKPAIIMBAHUSA
IUIAMEHU HWOHAMHM HaTpusl, Kaiusig M Kajdblus (BO3MOXHO HCHOJb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIE0BaHUE aM(DOTEPHBIX CBOMCTB T'MIPOKCH/1a ATFOMUHUS U
TUAPOKCHUIA IMHKA, PEIICHNE KCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkuenmme
METAJUIbI U KX COCTUHEHUS .

XuMHUA U OKPYKAKOIIAS cpeaa

BemecTBa M Marepualibl B ITOBCEAHEBHOW >XKM3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BaHME BEILIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momoip npu
XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XuMHUYECKOe 3arpsi3HEHHE OKpYyKarolell cpensl (mpeaenbHas JOMyCcTUMas
KOHLIeHTpauus BemecTs, aanee — [IJIK). Poab xumMun B pemeHnn 3K0JI0TH4eCKUX
npooJiem.

Xumuueckuit IKCnepumenm:

HM3y4eHHe 00pa3IoB MaTepPUATIOB (CTEKJIO, CIUIAaBBl METAIOB, MOJIMMEPHBIC
MaTepuaibl).

Mescnpeomemnwie ceasu

Peamuzanmss MeXIpEAMETHBIX CBS3€d MPH M3YYEHUUM XUMHM B 9 Kiacce
OCYILECTBIIIETCSI 4Yepe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHIA, TAaK U MOHATHM, SIBJITFOIIMXCS CUCTEMHBIMU JJI1 OTJAEIbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOT'O [IMKJIA.



OO01ume ecTecCTBEHHO-HAYYHbIC TOHATHS: HAy4YHBIH (PaKT, THMOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCU(HKalUsi, TEePUOJIUYHOCTh, HaOII0CHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJIENb, SIBJICHUE, IAPHUKOBBIN
s (deKT, TEXHOJIOTHUS, MaTepHalbl.

du3uka: MmaTepusi, aToM, EKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIB,
PaAMOAaKTUBHOCTh,  MOJIEKYIA, ANIEKTPUYECKUNA  3apsil,  HPOBOJHHKH,
MOJIyIPOBOAHUKH, JHUANEKTPUKH, (POTOPIEMEHT, BELIECTBO, TEIO, OO0BEM,
arperarHoe COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAILIHY ECKasl
pemérka, CIUIaBbl, (PU3NYECKUE BEJIMYMHBI, €AMHULIBI U3MEPEHHS, KOCMHUECKOe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuHre3, ApixaHue, Ouocdepa, SIKOCUCTEMA, MHUHEPAIbHbIE
y0OpeHusi, MUKPO3JIEMEHThI, MaKpO3JIEMEHTHI, TUTATEIbHBIE BELIECTBA.

["'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE IOPO/IbI, TOJIE3HbIE
UCKOIIaeMbI€, TOIJIMBO, BOJAHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA INPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMSA

JIMHHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yJbTaTbl OCBOEHHS MPOTPAMMbl OCHOBHOI'O OOLIEro
0o0pa3oBaHusl JOCTUTAIOTCS B XOJ€¢ OOy4YEHHS] XMMHUHM B EIUHCTBE Y4eOHOU H
BOCIIUTATEIbHOU AESITEIIbHOCTH B COOTBETCTBHUM C TPAAUIIMOHHBIMU POCCHUICKUMH
COLMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU LEHHOCTSAMH, NPUHATHIMU B
oOIlecCTBE MpaBWJIAMU M HOPMaMu TIOBEACHHUSA M CHOCOOCTBYIOT MpoIieccam
CaMOTIO3HAHHUSA, CAMOPA3BUTHUS U COIMATIM3ALNN 00YyYaIOIIXCS.

JIudHOCTHBIE  pE3yNbTaThl  OTPAXAIOT TOTOBHOCTh  OOYYaIOUIMXCS
PYKOBOJCTBOBATbCSI CHUCTEMOUW TMO3WUTUBHBIX LEHHOCTHBIX OpPHUEHTALHUA H
pacIIMpEHUE OIbITA AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCITUTAHMS:

LEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydHOMY HACJEAUI0, NMOHMMAHHS 3HAYEHUS XUMHYECKOW HAYKA B IKU3HU
COBPEMEHHOTO 001IecTBa, CIIOCOOHOCTH BJIAJETh JTOCTOBEPHOU MH(OpMamuen o
NEPEAOBbIX JOCTHKEHUSIX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA,

2) TPa’KIaHCKOTO0 BOCTIMTAHUSI:

MPEACTABICHUS O COLMATBHBIX HOpMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIICOBATEIbCKOM, TBOPYECKOM W  APYrUX  BHAAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM AESITEIbHOCTH TIPU
BBITIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a7a4, BBIOJHCHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUU YUE€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIO HUMAHHIO
¥ B3aMMOIIOMOIIY B IPOILIECCE 3TOM yueOHOM Nesi TebHOCTH, TOTOBHOCTH OIICHUBATh
CBOE IIOBEJCHMWE U IOCTYIIKM CBOMX TOBAapUIIEW C INO3ULUUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C Y4ETOM OCO3HAHMS MOCJIEACTBUM NIOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMUS !

MHPOBO33PEHUYECKHUE NMPEICTABICHNUS O BEIIECTBE U XMMHMUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKHM M COCTABJISIOLIHE
OCHOBY JJIsl MOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHUHBI MHUPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHS NPUPOJBI, B3aUMOCBA3AX YEIOBEKa C
MIPUPOJTHOU CPEAOH, O POJIM XMMHUHU B IO3HAHUU ATUX 3aKOHOMEPHOCTEM;

[TI03HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYECHHE HOBBIX 3HAHUU TIO
XUMHH, HEOOXOJIUMBIE i1 OOBSICHEHUsI HAOIIOAAEMbIX MPOLIECCOB U SIBJICHUH,
NO3HaBaTeIbHOM, MHOOPMAIIMOHHON W YHUTATENbCKOW KYJIbTYPhI, B TOM YHCIE
HABBIKOB CaMOCTOATENbHON pabOThl € Y4YEOHBIMU TEKCTaMH, CIPAaBOYHOU



JUTEPATYpOil, JOCTYNHBIMH TEXHUYECKHUMH CpPEICTBAaMH HH(O pMALUOHHBIX
TEXHOJIOTUH;

uHTEpeC K OOYYEHHIO W TMO3HAHMIO, JI0OO03HATENLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa3oBaHHWIO, MPOEKTHOM U  HCCIIEAOBATENhCKON
NEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTU U YPOBHsI 00y4YEHUS B
JlabHEUIIeM;

4) popMupoBaHNSs KYJIbTYPbI 310 POBbSI:

OCO3HAaHME LIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM HA 3JI0POBBINA 00pa3 »KU3HU, OCO3HAHUE MOCJEACTBUIN U
HETIPUSATUE BPEIHBIX MIPUBBIUEK (YIIOTPEOICHUS AJIKOT0JISl, HAPKOTHKOB, KypEHHsI),
HEOOXOJIMMOCTH COOJIOJIeHHsT TIpaBUil  0€30MAaCHOCTH MPU  OOpalieHUuH C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEATbHOU KU3HU;

5) Tpy10BOTO BOCTIMTAHMSA:

MHTEpEC K MPAKTUYECKOMY U3Y4EeHHUIO TPodeCcCUuil U Tpy1a pa3IMuyHOIro po/a,
YB)KEHUE K TPYY U pe3yJbTaTaM TPYA0BOH 1€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUS  MNPEIMETHBIX 3HAaHUW TI0 XUMHUH, OCO3HAHHBIM  BBIOOP
VHAUBUIYaTbHOUN TPAaEKTOPUHU MPOAOJDKEHHSI 00pa30BaHMsl ¢ y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOILIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH,
yCHEMHON NpoQecCUOHAILHON 1eATEIbHOCTH U Pa3BUTHUSI HEOOXOIMMbIX YMEHUH,
TOTOBHOCTh aJaTUPOBATHCS B NPO(PECCUOHAIBLHON CPEIE;

6) IKOJOrMYeCKOro BOCTIMTAHNS:

HKOJIOTMYECKHU LIENEeCO00pa3HOE OTHOIIEHUE K IPUPO/1€ KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBaHMs, NMOHMMAHWE ILIEHHOCTH 3/J0POBOTO U
0e3omacHoro oOpa3a KHU3HHU, OTBETCTBEHHOE OTHOUIEHWE K COOCTBEHHOMY
bu3znuecKkoMy M MCUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBEIEHUs ITPU padoTe ¢ BEUIECTBAMH, a TAK)KE B CUTYyalUsX,
YIPOKAIOIIUX 3J0POBbIO U KU3HU JIHOAEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJydaeMble MPU U3YUYEHUU XUMUH, I
pEIICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH PUPOTHOU CPEAOU, ISl IOBBIILICHUA
YPOBHSL  3KOJIOTMUECKOW KYyJbTYpbl, OCO3HaHHUsS TJIOOAILHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M MyTel HMX pelIeHUs MOCPEACTBOM METOJI0B XMMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B TO3HABATENHLHOM,
KOMMYHUKATUBHOU U COLMAIIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDI

B cocTtaBe MmeranmpenMeTHBIX PpPeE3yJbTAaTOB BBIICISIOT 3HAYUMBbIC I
dbopmMupoBaHUS MUPOBO33pEHHUSI OOIIICHAYYHbIE TOHITHS (3aKOH, TEOPUS, P UHIIHIIL,
runote3a, (GakT, CUCTEMa, TPOIECC, IKCIEPUMEHT U JAPYroe.), KOTOpHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 3TUX MPEeaAMETOB (GOPMHUPOBATH MPEICTABIECHUE O LIEIOCTHOM



HAYYHOU KapTHHE MHpA, U YHUBEPCaIbHBIC yueOHbIC NeUCTBUS (MTO3HABATEIbHBIE,
KOMMYHUKaTHUBHBIC, PETYIATHBHBIC), KOTOpble oOecTieunBarOT (OPMHUPOBAHUEC
TOTOBHOCTH K CaMOCTOSATEIbHOMY IJITAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HelCTBUS

ba3oBble JlornyecKkue 1eCTBUA:

YMEHHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBO EHUU
3HAHWHA: PACKPBIBATh CMBICT XUMUYECKUX TMOHATHHA (BBIACIATh MX XapaKTEpHbBIC
MPU3HAKK, YCTAaHABIMBATh B3aWMOCBS3b C JAPYTUMHU MOHSITHSIMH), UCIIOIH30BATh
MOHATHUS 11 00BACHEHUS OTACIBHBIX (JaKTOB U SBJICHUH, BRIOMPATh OCHOBAHUA U
KPUTEPHUH JJIs1 KJIACCH(PHUKAIMK XUMHUYECKHX BEIICCTB M XMUMHUYECKUX PEaKIUi,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIY OOBEKTAMH H3YyUCHHUS,
CTPOUTH JIOTUYECKHUE PACCYXKJICHUSI (MHAYKTUBHBIC, AEAYKTUBHBIE, 10 aHAJIOTHUN),
Jie7aTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TMPUMEHSAThH B TIPOIECCE IMMO3HAHUS TOHATUA (TMPEIMETHbIC U
MeTanpeaMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIH3YEMbIC B XUMUH,
peoOpPa3oBbIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC MPECTABJICHUS —
XUMUYECKUN 3HAK (CHMBOJI d3JiIeMEHTa), XuMHuueckas ¢GopMysia U ypaBHEHHE
XUMUYECKOM peakIuu — MNP PEUICHUH y4eOHO-TI03HABATEIbHBIX 3a/1a4, C y4ETOM
ATUX MOJENIbHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3Y4aEMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIUA,
BBISBJISITE  OOIME 3aKOHOMEPHOCTH, NPUYUHHO-CJICCTBEHHBIE CBSI3U W
MPOTUBOPEUHUS B U3y4AEMbIX TIPOIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTeIbCKUe 1eMCTBUSA

YMEHHE HCTO0JIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4€CTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAYECTBE OCHOBBI /111 POPMUPOBAHUS TUIIOTE3BI IO IIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMbBIX CY>KJICHHUI;

MpUOOpETEHUE OIbITa IO IUIAHUPOBAHHUIO, OPTraHU3AIMHd M IPOBEICHUIO
YUCHHYECKUX DJKCIIEPUMEHTOB, yMEHHE HaOMomaTh 3a XOJO0M TPOIIEcca,
CaMOCTOSTEILHO MPOTHO3UPOBATH €0 Pe3yNbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICTOBAHUS, COCTABISATH OTUET
O MpoJieJIaHHOM paborTe.

Pabora c unpopmanueii:

yMEHHE BBIOMpaTh, AHATM3UPOBATH W HHTEPIPETUPOBATH HHGMOPMAIIHIO
pPa3IMYHBIX BUJIOB U (POPM IIpEACTABICHUS, MTOTYy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(HaygHO-TIOMYJISIpHAsl  JUTEpaTypa XHMHUYECKOTO COJACp)KaHMs, CIPaBOYHBIC
nocobusi, pecypcel MHTepHeTa), KpUTHUYECKH OIEHUBATh MPOTHBOPEUMBYIO U
HEI0CTOBEPHYIO HHPOPMAITHIO;



YMEHHE NMPUMEHATh Pa3jMYHbIE METOJbl U 3alPOCHl IPU MOUCKE U OTOOpE
UHPOpPMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JISi BBIMOJIHEHUS
y4€OHBIX U MO3HABATENILHBIX 33/1a4 ONPEACIEHHOT 0 TUIIA, MPUOOPETEHHE OTIbITA B
o0jacTl UCMOJIb30BaHUsI HMH(OPMAILMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYPOI aKTUBHOT'O UCTOJIb30BaHUS PA3JINYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSTENBHO BEIOMpPATh ONTUMAIIbHYIO (POpMY HpeacTaBICHHs HHDOPMaLUU U
WUIIOCTPUPOBATh pPEIIacMble 337auMd HECJOKHBIMU CXEMaMH, JUarpaMMaMy,
apyrumu popMamu rpaduky ¥ UX KOMOMHALUSMU;

YMEHHE UCIOJb30BaTh M AaHAIM3UPOBATH B IpoLecce Y4YeOHOW W
UCCIIEI0BATENbCKOM IEATENbHOCTH UH(POPMAIUIO O BIUSHUU HPOMBIIUIEHHOCTH,
CEINbCKOTO XO35IMCTBA M TPAHCHOPTA HA COCTOSIHUE OKPYXKArOUIEW ITPUPOTHOU
Cpensbl.

KomMMmyHMKaTHBHBIE YHHUBEpPCaJIbHble Y4eOHbIE 1eHCTBHS:

YMEHHUS 33/1aBaTh BOMPOCHI (B X01€ TUanorau (Win) JUCKYCCUM) IO CYILECTBY
oOcykgaemMoil TeMbl, (OpPMYIMPOBAaTH CBOU MPEIJIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS MIPEJIOKEHHON 3a/1a4H;

YMEHHUS  TPEJICTABISATh  IOJyYEHHbIE  pE3yJbTaThl  IO3HABATEIbHOMN
JESITEIbHOCTY B YCTHBIX M TUCBMEHHBIX TEKCTax; JIeJaTh MPE3EHTALUIO
pPE3yIAbTaTOB BBIMIOJIHEHUSI XUMUYECKOT0 IKCIEpUMEHTa (JIaDOpaTropHOTO OMbITA,
1a00paTopHON pabOThI 110 UCCIIENOBAHUIO CBOMCTB BELIECTB, yUEOHOTO NPOEKTA);

YMEHHUS Y4E€OHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M HUCCIENOBATEIbCKOM  JEATENIbHOCTH MPU  PELICHUU
BO3HUKAIOIMX TMPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBaHUS
no3ulMii (00CYXJIeHUsI, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbDY, KOOPAUHALMS
COBMECTHBIX JICCTBUH, OMNpEIEICHUEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IPYTHE).

PeryasiTuBHble YHHBepCcaJIbHbIEe YUeOHbIE JeCTBUA:

YMEHHUE CAMOCTOSITEIbHO OMpPEACNsATh LN JIeATeIbHOCTH, IUIaHUPOBATh,
OCYILECTBIIATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTb, BhIOUpaTh Hanbosee 3((EeKTUBHBIE CIOCOOBI PEIICHUS] y4eOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIA aITOPUTM JEHUCTBUUA IIPU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIy4Y€HHSI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKLHsX,
OIICHUBAaTh COOTBETCTBHUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOMW IIEIH, yYMEHHUE
UCII0JIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIPEJIaraeMble B YCJIOBUU 3a/IaHUH.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpenMeTHBIX pe3yNbTAaTOB [0 OCBOEHHUIO 0053aTeNbHOIO
COJIepKaHus, YCTAHOBJICHHOTO JaHHOW QeaepanbHONl paboueil mporpammoi,
BBIJICIISIFOT: OCBOEHHBIE OOYUYAIOIIMMUCS HAayYHbIE 3HAHWSA, YMEHHUS U CIIOCOOBI



neucTBul, crnenuduyeckue IS NPEIMETHOW o00nacTh «XuMUs», BUIbI
JNEATEIbHOCTH MO  IOJyYEHUID HOBOTO 3HAHWS, €ro  MHTEPIpETalnu,
npeoOPa3OBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYaIIUsX.

K xoHIty 00yuenus B 8 ki1acce nmpeaMeTHbIC pe3ybTaThl HA 0230BOM YPOBHE

TOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYJAIOIMXCST YMEHHIA:

e PACKPBIBATH CMBIC]I OCHOBHBIX XUMHUYECKUX TMOHSITHI: aTOM, MOJIEKYJIa,
XUMHAYECKUM DJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAsI U HEOTHOPOIHAS ), BAIGHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEILECTBA, MOJb, MOJSPHAS Macca,
MaccoBas JOJIs1 XUMUAYECKOTO 3JIEMEHTA B COEMHEHUU, MOJIIPHBIN 00BEM,
OKCHUJl, KHCJOTa, OCHOBAaHUE, COJIb, IJIEKTPOOTPUIATEIILHOCTh, CTETECHb
OKHUCJICHUSI, XUMHUYECKasi peaKius, KiacCUPUKaus peakuuid: peakiuu
COCIMHEHUSI, PEAKIUU PA3JI0KECHUS, PEAKIMU 3aMEUICHUS, PEaKIuu
oOMeHa, SK30- ¥ SHAOTEPMUYECKHUE PEAKIINH, TEINIOBOM A (EKT peakuuu,
PO aTOMa, FJICKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTAIb, PaJINYC aTOMA,
XUMHUYECKas CBSI3b, MOJSIPHAS U HEMOJISIPHAS KOBAJICHTHAS CBA3b, MOHHAS
CBSI3b, HWOH, KaTMOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIECTBA
(MpOI1IEHTHAs KOHIIEHTpAIKs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHSATh 3TH TOHSATUS MPU ONTMCAHUU BEIIECTB U UX MPEBPAIlICHUM;

e HCTOJIb30BaTh XHMHUYECKYIO CHMBOJIMKY JUUISI COCTaBieHHS (Qopmyi
BEILIECTB U YPABHCHUIN XUMUYECKUX PEAKIIUM;

e OIpPEIEATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEHb  OKHCJICHHMS  DJJEMEHTOB B  OWMHApHBIX  COEIWHCHMUSIX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAacCy COEIUHEHUN MO
dbopMynaM, BHUJ XUMHUYECKOW CBsI3M (KOB&JICHTHAas W WOHHAs) B
HEOPraHUYE€CKUX COCAUHEHUSIX;

e packpsiBarb cMbIica Ilepuoguueckoro 3axkona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJIMUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX DBJIEMEHTOB OT MX IOJIOKEHUS B lleproanueckon cucteme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTajipo;

e OINKCHIBATL W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuoaudeckon
CHUCTEMBl XUMHUYECKMX OJJIEMEHTOB: pa3jnyarb MOHATHS «IJIABHAs
noarpynna (A-rpynmna)» u «nobounas noarpynna (b-rpymnmna)», mansie u
OoJsbIIe TIEPUOABI, COOTHOCUTH O0O3HAUYECHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepmoamdeckas cuctema xumudeckux saemenTtoB 1. W
MenpeneeBa» C€ YHCJIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTAaB U 3apsi/]i s/ipa, 0OI1Iee YUCIIO SJICKTPOHOB U
pacrpeaeneHle X Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UUMPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPTaHMUECKUE BEIIECTBA,
XMMHUYECKUE PEaKUH ([0 YHUCIy M COCTaBy YYACTBYIOIIMX B PEAKLMH
BEIIECTB, MO TEINIOBOMY 3D EKTY);

XapakTepHU30BaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK/1asi ONMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOUIMX XUMUYECKUX PEAKLINN;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKaHUs XUMHUYECKUX NPEBPAILCHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaCChI BEILIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOrO 3JEMEHTa MO (opMyse COEIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHHUIO
XUMHYECKOU peaKlnu;

IPUMEHSITh OCHOBHBIE OTIEPallUU MBICJIIUTEILHOU AESITEIbHOCTU — aHAIN3 U
CUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHCTEMATU3alMI0, KIacCU(]UKAIINIO,
BBISIBJICHUE NPUYUHHO--CJICICTBEHHBIX CBS3€M — MJI1 MU3Yy4E€HUs CBOMCTB
BEUIECTB M XUMUYECKHX pEaKLUW, EeCTECTBEHHO-HAYYHbIE METO/IbI
NO3HAHUA — HaOMIOJEHUe, H3MEpPEHUE, MOJAETUPOBAHHUE, SKCIEPHUMEHT
(peabHBIN U MBICJICHHBIN);

CJIEI0OBATH ITPaBUJIaM OJIb30BaHMsI XUMUYECKOM MOCYA0M U 1aO0OpaTOpHbIM
o0oOpyIOBaHMEM, a TakkKe IIpaBuUjaM oOOpalleHus C BeElIeCTBaMU B
COOTBETCTBUM C HHCTPYKUUSMH [0 BBINOJHEHUIO Ja00OPaTOPHBIX
XUMHYECKUX OTIBITOB M0 MOJIy4E€HHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BoiopoJia 1 KUCIIOPO/ia), IPUTOTOBICHUIO PACTBOPOB C OIpPEACIEHHON
MAacCOBOU J0JIE pAacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOIUTH
XUMHYECKHE SKCTIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB HLIETIOUEH U
KHUCJIOT C TOMOIIbIO HHAUKATOPOB (JTAKMYyC, (heHOI(PTaIEHH, METUIOPAHK

U ApYTHe).

K xoHiry o0yuenus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXaTh C(OOPMUPOBAHHOCTH Y OOYJAIOIIUXCST YMEHHI:

PAaCKpBIBATh CMBICH OCHOBHBIX XHMHYECKMX MOHATHWA: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, HWOH, KarTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTD, CTEMECHb
OKHUCJICHHSI, XUMUUECKasi peaKiusi, XUMUUecKasi CBsA3b, TEIIOBOM 3 ekt
peakiuuu, MOJIb, MOJSIPHBI  00BEM, pacTBOp,  BIIEKTPOJIMTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAs TUCCOLMALMSA, PEAKIUA HOHHOIO
oOMeHa, Karaqu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpAaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIEC PEaKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIND, OKUCJIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOTIHS,
am(pOTEpHOCTb, XUMHAYECKas CBSI3b (KOBaJICHTHa, VOHHAs,
METAJUINYECKas ), KpUCTAIUIMY €CKasl peIIETKA, KOPPO3US METAIIOB, CILIABBI,
CKOpPOCTbh XMMHUYECKON PEaKUM, NPeNeIbHO AOMYCTUMAsl KOHLEHTPALNs
ITJIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHITHH U
MPUMEHATH ATU MOHSATUS MPU ONMCAHWHU BEILIECTB U UX MPEBPAILCHU;
UCIIOJIb30BaTh XMMHUYECKYH) CHMBOJIUKY JUJISI COCTaBJICHUS (HOpMyI
BEILECTB U YPABHEHUI XUMUYECKUX PEaAKIINI;

OTPENEISITh BAJICHTHOCTb U CTENIEHb OKUCIICHUS] XUMUYECKUX JIIEMEHTOB B
COCAMHEHUAX Pa3JIMYHOTO COCTaBa, NPUHAMJICKHOCTh BELIECTB K
ONpeeNEHHOMY KJIacCy COEAMHEHMA MO (opMysiaM, BHJI XUMHUYECKOH
CBSI3U (KOBaJEHTHasl, WOHHAs, METALIMYECKasi) B HEOPraHMYeCKHX
COEMHEHHUAX, 3aps] HOHA IO XUMHUYECKOH (popMylie, XapakTep Cpenbl B
BOJIHBIX PACTBOPAaX HEOPTAaHUYECKUX COCAUHEHHUM, TUI KPUCTAILINYECKOM
PEIIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbica Ilepunogunueckoro 3akona J[. M. MennaeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHWE: ONHChIBaTh W XapaKTEpU30BaTh
tabmmunyto Gopmy llepuoguueckoid cUCTEMbl XUMHUYECKUX AJIEMEHTOB:
paziuMyaTh TMOHATHUSA «IJaBHas mnoArpynna (A-rpynma)» U «moOouHas
noarpynmna (b-rpynma)», maiele U OOJBIIME MEPUOJbI, COOTHOCHUTH
0003Ha4YeHMs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YMCIIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsii sAfpa, oOlIee YMCIO DBJIEKTPOHOB U PACHpENEIEHUE HX TI0
AIEKTPOHHBIM CJIOSAIM), OOBSICHITH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B TpeJielax MalbIX MEPUOJOB U
TJIABHBIX MOATPYII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KJacCU(UIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPTaHMUECKUE BEIIECCTBA,
XUMHYECKHE peaKIH (10 YUCIYy M COCTaBy y4YacTBYIOUMX B peaklUu
BEIIIECTB, MO TEIIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTENEHEW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OONME W CHeNuPUUIECKre XUMHYECKHE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOJTBEPKIas OIMHUCAHUE
npuMepaMu MOJIEKYISAPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOLIHX
XUMHYECKUX PEAKLUM;

COCTABJIATb YPAaBHEHUS DIIEKTPOJUTHYECKOW JTMCCOLMALMU KHUCIIOT,
iej04Yel U CoJIeH, MOJIHbIE U COKPAIIEHHBIE YPABHEHUS PEaKIUi HOHHOTO



oOMeHa, ypaBHEHHUS peaklHii, MOATBEPNKAAOIMX CYIIECTBOBAHME
TeHETUYECKOU CBSI3M MEXKY BEIIECTBAMH PA3JIMUHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIX —PEAKIHI
NOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca 3TUX PEeaKIIni;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOCHUS,
BO3MOKHOCTU TPOTEKaHHS XMMHYECKUX MPEBPALICHUN B Pa3IMUHBIX
YCIIOBUSIX;

BBIYHCJIATH OTHOCHUTENILHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChI BEILIECTB,
MacCOBYIO JIOJII0O XUMHUYECKOTO JJIEMEHTa M0 (OopMylie COCIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOIUTH PACUYETHI [0 YPABHEHHIO
XUMUYECKOU pEaKInu;

c00JII01aTh MPaBUJIA [TOJIb30BAHUS XUMUUECKOU MOCY10H 1 Ta00PaTOPHBIM
o0opynoBaHueM, a TakXKe TMpaBuWia oOOpalleHus C BEIIECTBAMU B
COOTBETCTBUM C UWHCTPYKIHUSIMHU 110 BBITIOJHEHHIO JIAOOPATOPHBIX
XUMUYECKUX OTIBITOB MO MOJTy4EHUIO M COOMPAHUIO0 T'a3000pa3HbIX BEIIECTB
(aMMHMaKa U yriaeKucsoro ra3a);

MPOBOJIUTH PEAKIIUH, TIOITBEPKIAIOIINE KaueCTBEHHBIN COCTAB Pa3IMIHBIX
BEIIECTB: PAaCIO3HABaTh OMBITHBIM MYyTEM XJIOpUI-, OPOMHI-, UOAHI-,
KapOoHar-, ¢ocdar-, cumkar-, cyiabhar-, TUAPOKCHI-UOHBI, KaTHOHBI
AMMOHHUSI ¥ HWOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTAHUIECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OTIEPAIIH MBICIIUTEIILHOM IEATEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000ITICHHE, CUCTEMATH3AIINIO, BBISBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBS3€H — I M3y4YEHHsI CBOMCTB BEIIECTB M XMMHYECKHUX
pEeaKIMii, eCTECTBEHHO-HAyYHbIE METONbI IO3HAHUS — HaOIIOJCHHE,
U3MEpPEHUE, MOJCIMPOBAHUE, SKCTIEPUMEHT (PeaJbHbIN 1 MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Ne

HaumeHoBaHue pasjiesioB u

KoaunuyecTBo 4acoB

KouTpoJsbHbI€

IIpakTnueckue

JueKkTpoHHBIE (LU poBHIE)

n/n TeM IPOrpaMMbl Bcero o0pa3oBaTeJibHbIE peCypChl
padoThI padoThI
Pazneu 1. [lepBoHayajibHble XUMHYeCKHE IOHATHS
Xumust — BakHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 2 bubnmoreka [IOK

' MPAKTUYECKON ACATEIBHOCTH https://m.edsoo.ru/7f41837c

JeJloBeKa

12 BemectBa 1 xuMHuyeckue 15 1 bubmuoreka [IOK

' peaKuu https://m.eds00.ru/7f41837¢c

Hroro mo pazueny 20

Paznen 2. BaxkHelinme npeacTaBUTe 1M HEOPraHU4ie CKMX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bu6mmorexa [JOK

' 00 oKkcHIax https://m.eds00.ru/7f41837¢
99 Bonopoa.[lonsitue o kucnorax 8 1 bubnuoreka LIOK

' ¥ COIISIX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka LIOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KITaCChI 11 1 1 bu6moreka [IOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pasneny 30

Paznean 3. [lepuoanyeckmii 3akoH u [lepuoguyeckas cucrema xumudeckux 3aeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBHUTEJIbHBIE PeaKIUN



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

[lepuoauueckuil 3aKOH U
Ilepnonnueckas cucrema

bubmuoreka IIOK
3.1 XMMHHECKHX 511eMeHTOB JI. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. Ctpoenue
aroma
XUMHUYECKas CBS3b. Bu6 10K
HOIMOTEKA
3.2 OKBCIHTENEHO- 8 https://m.edso00.ru/7f41837¢
BOCCTaHOBUTEIIbHBIC PCAKITHHU
bu6nmmorexka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmotexa LHOK
p p https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

9 KVJIACC

KoJunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM uudg poBbie
Ne n/mt P Kontpoabhnsie | IlpakTuueckue (mapp )
NporpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUuMH4YecKue peaKkuu
11 [ToBTOpeHuMe u yriryoneHue 3HaHUM 5 1 bubnunoreka LIOK
' OCHOBHBIX pa3/ieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnmoreka [IOK
' peaKiuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS AUCCOIUALIHSL. 8 1 1 bubnmoreka [IOK
' XUMUYECKHE PEAKIUH B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTaJsIBI M X CcOeTHHE HAS
21 OO0mmas xapakTepuCcTHKa XHMHUYECKUX 4 1 bubnmnoreka [IOK
' anemeHTOB VIIA-rpynmel. ["anoreHsr https://m.edsoo.ru/7f41a636
OO0mmas xapakTepuCTHKa XMMHUYECKUX
Tt %ap P . Bbu6nunoreka [JOK
2.2 anemeHTOB VIA-Tpynmel. Cepau eé 6 https //m.eds00.ru/7f41a636
COCTMHCHUS — '
OO0mmas xapakTepucTUKa XHMUYECKAX Bub 10K
nOMMoTeKa
2.3 aneMeHTOB VA-Tpynmbl. A30T, dochop u ux 7 1 https2/m.edsoo.ru/7f41a636
COCAMHEHUS
OOmas xapakTepucTuka XHMUYECKUX
2.4 anemeHToB IVA- nbl. YIIepoa u 8 1 2 buommorexa TIOK
' . FPYHIIBL. poa https://m.edso0.ru/7f41a636
KPEeMHHI U UX COeAUHEHUS
Hroro no pazneny 25



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

Paznea 3. MeTasljibl M UX CO€IMHE HUS

. bubmuoreka IIOK
3.1 Obmpe coHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxnelnme MeTauibl U X COSAMHECHUS 16 https//m.edsoo.ru/7f41a636
Hroro mo paznmeny 20
Paznen 4. Xumusi u oOKpykawmas cpeaa
41 B 3 bu6mmoreka [JOK
. €IIeCTBA M MaTepPHAIIbI B )KU3HH YEIIOBEKa https//m.edsoo.ru/7f41a636
Hroro no pasneny 3
p 3 bubmuoreka IIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHE

8 KUIACC
KoauvecTBo yacos DJIeKTPOHHBIE
Ne Mara @ poBbIE
Tema ypoka Kontpoasnsie | Ilpakrnyeckue
n/n Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTsI patdoThI
pecypcebl
1 [Ipenmer xumunu. Posib xumuu B 1 bubmumotexa LIOK
JKU3HU YenoBeKka. Tella U BemecTBa https://m.edsoo.ru/ff0d210c
5 IloHsTHE O METOAX ITO3HAHUS B 1 Bbu6nunoreka [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[pakruueckas padora Ne 1 «lIpaBumna
3 paloThl B 1TaOOPaTOPHH U TPUEMBI 1 but6muotexa LIOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHHEM
4 Uucteie BemecTBa 1 cMecH. CiocoOb! 1 bubmmoreka [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota No 2
i (;’)aKTI/IIIGCKaH pa ouTa ° . Bu6miorexa LIOK
«Pa3znenenue CMGCCI/IV(Ha npumepe https://m.edsoo.ru/ff0d28c8
OYHCTKU TTOBAPEHHOU COJIH )»
Bu6nunoreka [JOK
A 1
6 TOMBTH MOTICIGIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE BIEMEHTHI. 3HAKU 1 bubmuoreka [JOK
(CHMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 I 1 bu6nmmoreka [IOK
POCTBIC 1 CIIOKHBIC BELIECTBA https://m.edsoo.ru/ff0d2a6¢c
9 A ] 1 Bu6nunoreka [JOK
TOMHO-MOTCIIAPHOE yACHIE https://m.edso0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIECCTB.

bu6mmoreka [IOK
10 Xumuueckas dopmyina. BaneHTHOCTB https//m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX DJIEMEHTOB — )
11 OTHOcHUTeIbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENbHAs MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIsI XMUMHYECKOTO bubmuoreka [IOK
JJIEMEHTA B COEIUHEHU U https://m.edsoo.ru/ff0d350c
13 KommnuecTBo BenecTBa. MoJIb. bu6nmoreka [JOK
MoutsspHas macca https://m.edsoo.ru/ff0d5230
14 dOuznyeckre U XAMUYECKUE SIBJICHUS. bu6mmoreka [JOK
XUMUUECKast peaKkuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs IPOTEKaHUS bu6mmotexa LIOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUSI MacChl BEILIECTB. bubnmoreka [IOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
B
17 BIYUCIICHUS KOTMYECTBA, MACCHI BuGmiorexa LLOK
BellEcTna o ypaBHtemM https://m.edsoo.ru/ff0d5708
XUMUYECKHX PEAKIHMA
Kunaccuukanus xaMuyeckux
. bubmuoreka IIOK
18 peaKiuiii (COC/MHEHHA, PasTOKCHHA, https://m.edsoo.ru/ff0d3f34
3aMeIleHHs, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuuKIoneauct. O6odIEHNEe U bubmorexa TIOK
H AT H} https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alus 3HaHUu !
20 KonTponbHas padora Nel no teme bu6nuotexa LIOK

«BermecTBa M XMMHUYECKHE pEaKuum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Boznyx — cmech razos. Cocrtas

21 Bo3ayxa. Kucnopon — »aeMeHT u bubmorexa TIOK
yxa. PO https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dus3nyecKre ¥ XMMUYECKHE CBOMCTBA
99 ® Bu6nuoreka [JOK
KHCIOPO/A (PCaKIIMH OKMCIICHHA, https://m.edsoo.ru/ff0d4614
ropenune). [lonsTue 06 oxcumax
CriocoOsI moyde ciopoja
93 H6 Pl TOMYHEHIDT KHETOpoaa B bubnuotexa LIOK
71a00paTOPUH U IPOMBIITIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHneHue kucaopoaa
TennoBoii adexr xumuueckon
24 peaKiuu, MOHATHUE O bu6nuoreka [JOK
TEPMOXUMHUYECKOM ypPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMHUYECKUX PEAKITUIX
TomnmuBo (HedTh, yroiab M METaH).
25 3a ;13HeH(I/Ie¢1;r03 . CITIOCOOBI &)3r0 bubmnorexa TIOK
P AYXE, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHUS
Ipakruueckas pabota Ne 3 o reme
26 «[lonyyenue u cobupanue bubmotexa TIOK
ya p . https://m.edsoo.ru/ff0d4ae2
KUCJIOPOJIa, U3Y4EHUE €r0 CBOMCTBY
97 Bonopon — sneMeHT u mpoctoe bubmoreka [IOK
BelecTBo. Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
dusznyeckre U XAMUYECKIE CBOMCTBA bubmuoreka IIOK
28
Bojaopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 I Bu6nunoreka [JOK
OHATHE O KUCIOTAx 1 COIX https://m.edso0.ru/ffod50d2
30 CrocoObl mosTydeHus: BOAOPOa B bubnmnoreka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
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[pakruueckas pabota Ne 4 o reme

31 I 5 bu6mmoreka [IOK
«@loysenme 1 CovnpaHHe BON0pOZa, https://m.edsoo.ru/ff0d4f42
W3y4EeHHUE €T0 CBOMCTBY

30 Moutsipablii 00bEM Ta30B. 3aKOH bubnunoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus o6bp€Ma, KommdyecTBa

33 bubmuoreka IIOK
BCIIcCTBa rasa 1o ero mBGCTHO_}VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEINECTBA WM O0BEMY
Bbrancienus 00EMOB ra30B 10O

34 SHHUIO PEaKIIM1 Ha OCHOBE bubmorexa TIOK
ypasH "p A . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHUH Ta30B

35 dusnvecKre U XMMHYECKHE CBOMCTBA bubmuoreka IIOK
BO/JIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuM. [TonsTue 00 bubmuoreka [IIOK
MHJIMKaTopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HackbimienHbIe 1 HEHACBIIICHHBIC bubmuoreka IIOK
pactBOpbl. MaccoBas 10J1s1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakruueckass pabota Ne 5 o reme
«[IpuroroByieHrne pacTBOPOB C bubnunoreka [IOK

38 - A e
OIPENEIIEHHON MAaCCOBOM A0JIEN ttps.//m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BELIECTBA»

39 KonTponbhas padota Ne2 o reme bu6mmotexa LIOK
«Kucnopoa. Bonopoxa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTaB, KiaccupuKaus, Bu6nuoreka [IOK

HOMCHKIIaTypa

https://m.edsoo.ru/ff0d664e
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[losyyeHre U XUMUYECKHE CBOMCTBA

41 KUACITIOTHBIX, OCHOBHBIX H bubmorera [OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHOB
OcHOBaHHUS: COCTaB, KJ1acCH PUKaIus, bubmuoreka [IOK
42
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XMMHUYECKHE CBOMCTBA bubnunoreka LIOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccuduraims, bubnunoreka LIOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losryyeHne U XUMHYECKHE CBOMCTBA bubnnoreka LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYypa,
46 (6 P ) P bubmuoreka IIOK
CHOSO Pl TTOMTYHCHIA, XHMITACCKHC https://m.edsoo.ru/00ad9474
CBOMCTBA
Ipakruueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 33]1a4 M0 TEME bubnnoreka LIOK
«OCHOBHBIE KI1aCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUI»
I'enernueckas cBA3b MEKITY
48 KJIacCaMi HEOPTaHUYECKUX Bubmaorexa IOK
N p https://m.edsoo.ru/00ad9a50
COCTMHEHU M
49 O0o0meHre U cucTeMaTH3aI s bubmuoreka [IIOK
3HaHUU https://m.edso0.ru/00ad9ch2
KonTponwsHas padota Ne3 o teme
" P P bubmuoreka IIOK
50 'OCHOBHBIE KIIaCChl HEOPTaHUYECKUX

coequueHuin"

https://m.edsoo.ru/00ad9ela
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[lepBBie MOMBITKA KIIACCHPUKAITUH

51 XAMUYECKHX 3JIeMeHTOB. [loHsTHE O bubmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPyMHIIax CXOTHBIX AJICMEHTOB
[lepuoauueckuii 3aK0H 1
[lepronuueckas cuctema bubmmoreka [IOK
52
XUMUYECKUX 3y1eMeHTOB /1. 1. https://m.edsoo.ru/00ada52c
MeneneeBa
53 [eprob MBI, 110 1Bl bubmnorexa LIOK
PHOJPL, TPYHTIRL, TIOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COCTaB aTOMHBIX bubmuoreka [IOK
snep. MzoTors https://m.edsoo.ru/00ada342
CtpoeHnue 3JIEKTPOHHBIX 000JI0UEK
95 aTOMOB 3JIeMeHTOB [ leproamyeckoit brbmorexa [IOK
P https://m.edsoo.ru/00adaébc
cucremsl J[. 1. MenneneeBa
XapaKkTepuCTUKa XUMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJ0XEHUIO B bubmuoreka [IIOK
[lepronnueckoit cucreme /1. W. https://m.edsoo.ru/00ada824
Menneneena
3nayenue [lepuoamyeckoro 3akoHa
57 JUI pa3BUTHUS HAyKU U MPAKTUKU. [l bu6motexa LIOK
N. Mennenees — yd€Hblii, egaror u https://m.edsoo.ru/00ada96e
TpaXXTaHUH
58 DJIEKTPOOTPULIATETBHOCTh ATOMOB bubnmnoreka [IOK
XUMHYECKUX DJIIECMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IIOK
59 n
OHHAT XHMITHECKAZd CBASE https://m.edsoo.ru/00adac34
60 KoBanenTHas mossipHas XaMudecKas bubmmoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBasieHTHas HenomsipHast 1 bu6mmotexa LIOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6nuoreka [JOK
62 Crenenp oxucenis . https://m.edsoo.ru/00adae28
63 OKHCIUTETBHO-BOCCTaHOBUTEIIBHBIC 1 bubmuoreka [IOK
peakiun https://m.edso0.ru/00adb076
bu6mmoreka [JOK
64 OxuCIUTEIN U BOCCTAHOBHUTEIIN 1 https2/m.eds00.ru/00adb076
K 6orta Ned
65 «C(?);{ nggli:z;ig;aognanggxzzMe 1 bubmmorera LIOK
p ' https://m.edsoo.ru/00adb486
CBSI3bY»
66 PezepBHblii ypok. O6001IeHE U 1 bu6nuotexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 PesepubIit ypok. O600IIECHNE 1 1 bubnnoreka LIOK
cucTeMaTu3aIvs 3HaHU U https://m.edso0.ru/00ad9ch2
68 PesepBHblii ypok. O60011IEHNE 1 1 bubmmotexa LIOK
cUcTeMaTu3alusg 3HaHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68
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9 KVJIACC

KoJsmuecTrBo yacos DJIeKTPOHHbIE
No aTa nu( poBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue A op
n/m Bcero u3ydeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
[lepronnuecknii 3aK0H.

1 [lepronnueckas cucrema 1 Bbu6nuoreka [IOK
XUMHYECKUX demMeHToB [[. U. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHU U

2 CBOMCTB XUMHYECKUX DJIEMEHTOB 1 Bu6morexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanust 1 HoMeHKIaTypa bu6motexa LIOK

3 1 _

HEOPraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunapl XuMu4eckon CBSA3HU U THUITHI 1 Bbu6nuoreka [JOK
KPUCTANIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbsHas padora Nel o teme

5 «lToBTOpeHue u yriybdnaeHue 1 1
3HaHWU OCHOBHBIX PA3/IEJIOB Kypca
8 xmacca»

Krnaccudukanust XaMHuecKux bu6motexa LIOK

6 . 1 )
peaKuui Mo pa3JIuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlousTHE O CKOPOCTH XUMHYECKOM

7 €aKIuu HOHﬁpTHe 0 TOMOTE€HHBIX U 1 bromorexa HOK
peaKiiiu. https://m.edsoo.ru/00adbe9a
TeTePOTCHHBIX PEAKIIUSIX

8 [loHsATHE O XUMHUYECKOM 1 Bbu6nuoreka [IOK

paBHOBecuu. DakTopbl, BIUSAIONEE

https://m.edso0.ru/00adc28c
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Ha CKOPOCTh XUMHUYECKOM pCakunuunu
H IMOJIOKCHUEC XUMHYCCKOI'O

paBHOBECHSI
9 OKUCIUTEIBHO- bubmuoreka [IOK
BOCCTaHOBUTEIbHbBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOTUTUYECKOM
10 C 6 bubmuoreka IIOK
auccorpanuu. CUIIbHBIC U Clla0bIe https://m.edso0.ru/00adcd68
AIEKTPOIUTHI
11 " . bubmuoreka IIOK
OHHPBIC YpABHCHHA peaiiiiu https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KMCIIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUI bubnuoreka LIOK
00 3JIEKTPOITUTUYECKOM https://m.edsoo.ru/00add5d8
U CCOIUALINU
XUMHYECKHE CBOIMCTBA COJIEH B
13 CBETE IIPEACTABIEHUNI 00 bubmorexa LIOK
P . https://m.edsoo.ru/00add8b2
AJICKTPOTMTHYECKON TUCCOIHAIIAH
14 I . bubmuoreka [IIOK
OHATHE O TH/POJHSE COTCH https://m.edsoo.ru/00add9d4
15 O06o00meHne B CUCTEeMaTH3aIHS bubmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[pakruueckass padota Ne 1.
16 P N bubmuoreka [IIOK
CHICHIE SKCTICPUMCHTAIBHBIX https://m.edsoo.ru/00addbfa
3a7au»
KonTponbHas padota Ne2 o teme
17 «QNEKTPOJIUTHYECKAS bubnunoreka [IOK

Y CCOIMaIus. XUMUYECKUE
peaKIuy B pacTBOPAX»

https://m.edsoo.ru/00addecO
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OOmast xapakTeprCcTUKa TaJOreHOB.

bu6mmoreka [IOK

18 Xu i
MHHECKHE CBOMCTBA Ha HPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
Xnopoogopos. ConstHas KHCIIOTa,
19 Miqecﬂ : cﬂBoﬁCTBa MOJTy4eHHE buomorexa TIOK
X A > IOy ’ https://m.edsoo.ru/00ade 104
IIPUMEHEHUE
[Ipaxrrueckast padora Ne 2 o teme
20 «lEI) JTy4CHHU IJ)'I}IH 1 KHCJIOTBI bubmorexa [IOK
omyHe _G_: o _ © GIHOTEL, https://m.edsoo.ru/00ade 348
u3ydeHue e€ CBONCTBY»
Beruncnenus no ypaBHEeHUSIM
21 . . - bubmmoreka [IOK
XUMHUHCCKUX pCAKIIHH, CCH OZMH https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
99 OOmmas xapakTepucTUKa DJIEMEHTOB bubnuoreka LIOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotpornHbie MOU (UKAIINU CEPBI.
Haxoxnenue cepsl u e€ bubnmoreka [IOK
23 . :
COEIMHEHUU B IPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKHUE CBOMCTBA CEpPbI
CepoBo10po1, CTPOCHHE,
24 o S ecﬂ pe A 1P ccKate Bu6nunoreka [JOK
1 fm KHE HXHMITACCKH https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl ceprl. CepHas KUCIIOTA,
o5 o 8 KHp P a bubmuoreka [IIOK
Hsfmec © 1 RHUMITHCCIIE https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHUE
XHUMUUECKUE PEAKLIUH, JIEKAIME B
2% OCHOBE IMMPOMBIIITIEHHOTO CII0c00a bubmuoreka [IIOK

MOJIYYEHHSI CEPHOM KU CIIOTBHI.
XHUMUUECKOE 3arps3HEHHUE

https://m.edsoo.ru/00adec8a
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OKPYKAIOLIEH CpeIbl
COEIIMHEHUSIMU CEPBI

97 Beruncienue MacCoBOM 101U bu6nuoreka [JOK
BBIXOJIa MPOJYKTa pEaKIu1 https://m.edsoo.ru/00adec8a
OOmas XapaKTepuCTUKA DJIEMEHTOB
VA- mbl. A30T,

28 Py bubmuoreka IIOK
PaclpOCTPAHCHHE B IIPHPOIE, https://m.edsoo.ru/00adeea6
¢u3rYecKue U XUMHYECKUe
CBOICTBa
Ammuak, ero gusndeckue u

29 . bubmmoreka [IOK
XMUMUHCECKIC CBOMCTRA, MOTY4CHIC https://m.edso0.ru/00adf004
Y IPUMEHEHHE
[Ipaktnaeckas padota Ne 3 mo Teme

30 «TonyyeHne aMMHaka, U3ydCHHE brbmorexa IOK

yqu > H3YH https://m.edso0.ru/00adf180
€ro CBOMCTBY»

31 A30THas KUCOTa, €€ PU3NUECKHE U bubnmoreka [IOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MU HEPAbHBIX

39 5 5 X Bu6nunoreka [JOK
YAOOPCHHH. anecxoev https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIEH Cpelibl
COCIMHEHUSIMH a30Ta
®docdop. Oxcn copa u

33 Gop A bocopa (V) bu6nmmoreka [JOK
(ocopras KHCH?Ta’ usmreckue u https://m.edso0.ru/00adf68a
XAUMHYECKHE CBOMCTBA, MOJTydCHUE

34 Hcnonws3zoBanue docdaToB B bubnuotexa LIOK

Ka4€CTBEC MHUHCPAJIIBHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuii. 3arps3HeHue
MPUPOAHOM cpenbl dhocharamMu

VYrnepon, pacnpoCcTpaHEHUE B

bubmmoreka [IOK

35 TPHPOAE, cpmnqevcme " https://m.edsoo.ru/00adfd9c
XUMHUYECKAE CBOMCTBA
Oxcunpl yriaepoaa, ux GU3ndecKkue
U XUMHYECKHE CBOHCTBA.
36 DKOJIOTMYECKUE TIPOOIIEMBI brbmorera HOK
OJIOTHHCCKUC TIPODIICMEL, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHOM YIJIepoJia
(V)
37 VYronpHag KUCIIOTA U €€ COJIU bubmorexa LIOK
https://m.edsoo.ru/00ae006c
[pakruueckass pabota Ne 4 o reme
38 '"TlomydyeHne yriiekucioro rasa. bubmuotexa LIOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KkapboHat-moH"
[lepBoHavyanbHBIE TOHATHS 00
39 OPraHUYECKUX BEIIECTBAX KAK O brbmorexa HOK
p KH T https://m.edsoo.ru/00ae054e
COCIMHEHHUSIX yIiepo/ia
40 Koe 1 eTO COCMIHE Bu6nunoreka [JOK
PCMHII 1 er FMHCHHA https://m.edso0.ru/00ae080a
[Ipakruueckas pabota Ne 5.
41 Pemenne skcnepuMeHTaIbHbBIX bubnnoreka LIOK
3ama4d 1o reMe «BaxHelnme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COEIUHEHUSD)
Kourpomnsuasa padora Ne3 mo teme
P . P bu6nuoreka [JOK
42 «Baxgelime HeEMETAIUIBI U UX

COCONHCHMU D

https://m.edsoo.ru/00ae0e18
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OO0umas XapakrepucTHKa
XUMHAYECKUX DJIEMEHTOB —
MeETaJUIOB. MeTayuinyeckas CBSA3b U

bu6mmoreka [IOK

43
MeTaJUIMYeCcKass KpUCTALIINYECKast https://m.edsoo.ru/00ae103e
pemErka. OusnyecKkue CBOMCTBA
METAaJIJIOB
XMMHYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUYECKUI PSII Bubmmorexa [JOK
P . P https://m.edsoo.ru/00ae1156
HaNpspKEHU I METaIoB
OO0mnme crocoObl MOTydeHHS
MeTtaioB. CrutaBbl. Beraucienust
45 10 YPaBHCHUSIM XUMHUYECCKUX Brbmiorexa OK
P . https://m.edsoo.ru/00ae1156
peaKIuii, €Cliv OJIMH U3 PEarcHTOB
COJICPKUT ITPUMECH
16 I bu6mmoreka [JOK
OHATHE O KOPPOSHH METAIIIOB https://m.edsoo.ru/00ae1278
Bu6nunoreka [JOK
47 IHerotmbie MeTanel https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ilenoyno3emMenbHBIE METALIBI — bubnuotexa LIOK
KaJbIINH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 B . bu6nmoreka [JOK
DRHCHIIME COCAMHCHHA KATLHHA https://m.edsoo.ru/00ae15e8
51 O06o00mmeHne U CUCTEeMaTH3aIHAS
3HAHHUHU
59 JKEcTKOCTh BOJIBI M CITOCOOBI €& bubmuoreka IIOK

YCTpaHEHHUS

https://m.edso0.ru/00ae 1886
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[pakruueckas pabota Ne 6 o reme

bu6mmoreka [IOK

>3 '%(eCTKOCTb"BOHH 1 METOARL €€ https://m.edsoo.ru/00ae1ae8
YCTpaHCHHS
. bubmoreka [IOK
>4 Atiommiii htt|os://m.edso;_.I ru/00ael1c64
55 AmpoTepHbIe CBONCTBA OKCHAA U bubmnotexa LIOK
TUIPOKCH A https://m.edsoo.ru/00aelc64
bubnmoreka [IOK
56 Keeso https ://m.edso;_.I ru/00ae1d86
57 OKcupl, THIPOKCUIBI U COJIU bu6nuotexa LIOK
xene3a (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3ALIUS
3HaHUHN
[Tpakruueckas padorta Ne 7.
59 Pemenue BKCHepHMeHTflIIBHBIX bubnnoreka LIOK
3aJa4 1o reMe «BaxHenmme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUSD)
Beruncnenus no ypaBHEHUSIM
XUMUYECKUX PEaKIUii, eCITH OJIUH
60 W3 PEareHTOB JIaH B U30BITKE WJIN bubnnoreka LIOK
COJIEP>KUT IIpUMeCH. Boruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JTOJTM BBIXOAA TTPOIYKTa
peaxkuu
61 O06o001menre U cucTeMaTu3aus
3HaHUHN
KonTponrsHas padota Ne4 o teme
62 «BaxxHe#mme MeTauTbl B UX

COCANHCHMU S
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63 BemectBa u maTepuaiisl B 1 bubnmoreka [IOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnuotexa LIOK
OKpYXKaloIeH cpepl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pemeHun 1 bubnunoreka [IOK
AKOJIOTHYECKUX Mpo0iIeM https://m.edsoo.ru/00ae4270
66 PezepHblii ypok. O6001CHE U 1 bubnuotexa LIOK
cHCTeMaTHU3alMsl 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHbIii ypok. O600IIECHNE 1 1 bubmuoreka [IOK
cUCTeMaTHU3aLMsl 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000IIEHUE U 1 bubmumotexa LIOK
cUcTeMAaTH3aus 3HaHU I https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I1O 68
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