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INOACHUTEJIBHASA 3AIINCKA

IIporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOI'O O0OLIIET0 0Opa30BaHMsI COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOTPaMMBI OCHOBHOTO
obmiero obpaszoBanus, mnpenacraBieHHbix B I'OC OO0, a taxke Ha OCHOBE (penepanbHOM
paboueil mporpaMMbl BOCIIUTAHUS U € YY4ETOM KOHIEMIMHU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTenabHbIX opranu3anusax Poccuiickoit deneparui.

[Iporpamma mo XuMuHM Ja€T TpPEACTaBICHHE O MLEJsIX, OOmel cTpaTeruu oOydeHus,
BOCIIUTaHUA U Pa3BUTHA OOYYAlOIIMXCS CpPEACTBAaMH Y4YeOHOTo IpeaMeTa, YCTaHABJIMBAET
00s13aTeNTbHOE TPEIMETHOE COJIEpKAHME, MPEyCMaTPUBAET pAcIpeesieHHe ero Mo Kiaccam U
CTPYKTYpUPOBaHHUE I10 pa3jeiaM U TeMaM MPOrpaMMbl [0 XUMUH, ONPEAEIsAeT KOJIMUYECTBEHHbIE
U KauyeCTBEHHBIC XAapaKTEPUCTUKH COIEP)KAHUS, PEKOMEHIYEMYIO IIOCIEI0BATEIBHOCTD
M3YYEHUS XUMHUU C yU4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JJIOTUKU y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTENW 00yJaromuxcs, onpeaessieT BO3SMOXKHOCTU MpeaMeTa s
peanu3zany TpeOOBaHUM K pe3ysibTaTaM OCBOEHMsSI OCHOBHON 00pa3zoBaTeIbHOH MporpaMmbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a Takxke TpeOOBaHUHN K pe3ysIbTaTaM O0y4YeHUs] XUMUHU
Ha YpOBHE Leled H3ydyeHUs TMpeaMeTa U OCHOBHBIX BHUAOB Y4eOHO-TO3HABaTEIbHON
JEeSITeIbHOCTHA 00Y4aroILEerocs o OCBOEHHUIO Y4EOHOT0 COIepKaHMUsL.

3HaHME XUMUH CIIy>KMUT OCHOBOM AJis (POpMHPOBaHUSI MUPOBO33pEHUS 00yUaroLIErocs, ero
IPEJCTaBICHNUI O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPatOT (GOPMHUpPYEMble XUMHUEH
MIPEJICTaBICHNS O B3aMOINPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIECTB B MPUPOJIE, O MYTAX
pemieHus T100adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHs 4YEIOBEYECTBA —  CHIPHEBOI,
HHEPreTUUECKOM, MUILIEBON U 3KOIOTHYECKOH 0€30MacHOCTH, TPO0JIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CMOCOOCTBYET peaju3allMd BO3MOXKHOCTEH JJIsl camMopa3BUTHA U (popMupoBaHUS
KYJIbTYPBI IMYHOCTH, €€ 001Iel 1 (yHKIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 0OyJarolIuxcs,
HaBBIKOB  MX  CaMOCTOSATENBbHOM  yuyeOHOM  JeSTeNbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKU3HH, TaKk U B
npodeccHOHaIbHOMN 1S TeTbHOCTH;

3HAaKOMHUT CO CHNEU(PUKONH HAyYHOTO MBIIUICHHS, 3aKJIa/JbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIsA]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHT
€CTECTBEHHO-HAayUYHOU I'PaMOTHOCTH 00YYarOINXCS;

CTOCOOCTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K eCTECTBEHHO-HAYYHBIM
3HAHWSIM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIQJ B JKOJIOTHYECKOE 0Opa3oBaHHE
oOydJaronuxcsi.

JlanHble HampaBlieHUS B OOyYE€HUM XMMHHM OOECIEeUMBAIOTCS CHELM(PUKON COoIepKaHUsS
yueOHOro mpeaMeTa, KOTOpBIH SBISETCS MEAarorMuecKd aJalnTHPOBAHHBIM OTpaXXEHHUEM
0a30BOif HAYKM XMMHHU Ha ONpeIeIEHHOM dTarne e€ pa3BUTHAL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHUE
00yYaroIUMHCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATUN XUMHUH, OCHOB HEOPTraHUYECKOH XUMHHU U
HEKOTOPBIX OTAENIbHBIX 3HAUMMBbIX MOHATHI OPTraHUYECKOW XUMUH.

CtpykTypa colepKaHHs MPOTpaMMbl 10 XUMHU COPMHPOBAHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CozpepkaHue CKIAAbIBAETCS W3 CUCTEMBI NMOHATHH O XHMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATHH O XuUMHUeckod peakiuu. OOGe 3TH CHUCTEMBI



CTPYKTYPHO OPTraHM30BaHbl MO MPUHIUITY MOCIEIOBATEIBHOIO Pa3BUTUSL 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeACTaBIeHUN 00 3MEKTPOTUTHUECKON AUCCOIMAIIMY BEIIECTB B PAaCTBOPAX.

Teopernyeckne 3HAHHUS PACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKH TOJYYEHHBIX U
OCMBICJICHHBIX (JAaKTOB, PA3BUBAIOTCA TMOCIEAOBATEIHHO OT OIHOTO YPOBHS K Jpyromy,
BBITIONHSAS (YHKIIUM OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
MPaKTUYECKOTO MPUMEHEHHUSI U TIOJTYyUYEHHUS U3yUaeMbIX BEIIECTB.

OcBoeHre mTpoOrpaMMbl MO XHWMHH CHOCOOCTBYET (OPMHUPOBAHHUIO TIPEICTABICHHUS O
XUMHYECKON COCTaBJISIONIEN HAay4YyHOM KapTHUHBI MHpa B JIOTHKE €€ CHUCTEMHON MPHUPOJBbI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHHUIO U METOJIaM MO3HAaHUS B Hayke. M3ydeHune xumun
MPOUCXOAUT C TPHUBICYCHHEM 3HAHUN W3 paHee W3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinaccb» u «Du3nka. 7 Kiacey.

[Tpu u3yueHNH XUMHUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUH OCHOB XUMHUECKONW HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKON JCSITENTFHOCTA YEeJIOBEKa M KaK OJTHOTO
13 KOMITOHEHTOB MHPOBOW KYJBTYpHI. 3afada yu4eOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XMMHUYCCKHUX 3HAHUNW — BAXHEUITUX (AKTOB, TMOHATHH, 3aKOHOB U TEOPETUUCCKUX
MOJIO)KEHUH, JOCTYMHBIX O0O000IIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MPUOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHUS TIPH U3YYCHUH BEIICCTB U XUMHUYECKUX PEAKIUi, B
GbOpMUPOBAaHMM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUH © HMX MNPUMEHEHHMH B Y4eOHO-
MO3HABATENILHON U yueOHO-MCCIe0BaTEIbCKOM IeATEIbHOCTH, OCBOSHUH MPaBUil 0€30M1acHOTO
oOparlleHus C BEIeCTBAMHU B TIOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHWHW XUMUU Ha YPOBHE OCHOBHOTO OO0IIEro OOpa30BaHMS Ba)KHOE 3HAUCHUE
MPUOOPENH TaKKue LIEIH, KaK:

— (OopMHUpOBaHNE WHTEIUIEKTYyaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaM0OOOpa30BaHUIO,
COTPYJIHHYECTBY, CAMOCTOSATEIbHOMY TPUHATHIO DELICHUM, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HalpaBJICHHOCTh OOyYeHHs Ha CHUCTEeMAaTUYECKOE MPHOOIIEHHE OO0YyYaromMxcs K
CaMOCTOATENIbHOM  TO3HABATEJIbHOM  JEATENIBHOCTH,  HAyYHbBIM  METOJaM  IIO3HAHMS,
(hOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— oOecrnieueHre YCIOBHUH, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaIOUIMMHUCS OIBITA
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMITIETEHIIN ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE VISl PA3JIMUHBIX BUIOB JIEATETLHOCTH;

— (popMupoBanue o01IeH PyHKITMOHATBHONW ¥ €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
YUCJIE YMEHHI OOBSCHITH W OIEHWBATH SIBIICHUS OKPYKAIOIIETO0 MHUpPA, WCTONb3YysS 3HAHUS U
OTBIT, TOJIyYeHHBbIE MPH W3YYECHUH XUMUHU, TMPUMEHITh WX TMPU PEUICHHH TMpoOJeM B
MMOBCEHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (opmupoBaHe y 00yYArOIMIUXCS TYMAHUCTUYECKUX OTHOIICHUH, MOHUMAHHS [IEHHOCTH
XUMHUYECKUX 3HAHUU N7 BBIPAOOTKH SKOJOTHUYECKU IIeIECOO0pPa3HOTo MOBEIACHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOLIEH MTPUPOIHON
Cpelbl;

— pa3BUTHE MOTHBAIMH K 0O0yUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
mpodUIs ¥ HAMIPABICHHOCTH JATbHEHUIIEro 00yUeHusl.



OO11ee yuCIIO YacoB, OTBEAEHHBIX JJIS U3yUEHHs] XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETro
obpaszoBanwmsl, cocTarisieT 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Hezlel0), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIIIO).



COJAEP/)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBIE XMMHYECKHE IIOHATHS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. Du3anyeckre CBOMCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. I[loHsTue o
MeTOJIaX MOo3HaHus B XUMUU. YucTeie BemecTBa U cMecu. CriocoObl pasfieieHnus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE 3JeMEHThbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie n cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass (opmyrna. BaneHTHOCTP aTOMOB XUMHUYECKMX D3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENbHAS MOJIEKYJIIpHAsI
Macca. MaccoBast 1011 XUMUYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
quclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacy€rel mo hopMysiaM XUMHUECKUX COSAMHEHUN.

duznueckrue M XUMUYECKHE SBJICHMS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXPaHEHHUsI MacChl BEIIECTB. XUMHUECKHUE ypaBHeHUs. Kiaccudukaius XUMHUUECKUX PEaKIIHid
(coenuHeHuUs1, pa3IOKEeHUs, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCYJIOH, MpaBWIaMU pabOTHl B J1a0OpaTopuu M NMpHEMaMU
oOparmieHusi ¢ JIabopaTOpHBIM 00OPYIOBAaHMEM, W3yUYEHHWE W OMHCaHHE (U3MUYECKHX CBOWCTB
0o0pa30B HEOPraHMYECKUX BEIeCTB, HaOmIoAeHHe (u3NUYecKuX (IUIaBJIIEHUE BOCKA, TasHHE
Tb/a, pacTUpaHUE caxapa B CTYINKe, KAMEHUE U KOHJEHCAIMs BOABI) U XUMHYECKHX (TOpEHHE
CBEYM, MPOKAIMBAHHE MEIHOW TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBICHUIA,
HaOIIIO/IEHUE W OMKCAHKWE MPU3HAKOB MPOTEKAHMS XMMHUYECKUX PEaKIHil (pa3lokeHue caxapa,
B3aMMO/JICHCTBHE CEpHON KUCIOTHI C XJIOPUAOM Oapusi, pasioxeHnue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pactBopoM commm menu (II), m3ydenwme cmocoOoB
pa3zieneHuss CMeceil: C IMOMOINbI0 MarHuTa, (WIBTPOBAHHE, BBIIAPUBAHUE, TUCTUIUISALINS,
xpomatorpadus, TMpoBeJeHHE OYUCTKHM IIOBAPEHHOW CoJid, HAOMIOJeHNEe U OIUCaHUe
pe3yabTaTOB MPOBEJAECHUS OMNbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3[aHuE
MojieTiel MOJIEKyYT (IIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 37eMEHT M MpOCTOE BELIECTBO.
Haxoxnenue kucinopoja B npupoje, pusnyeckue 1 XUMHYECKHE CBOWCTBA (PEaKlUu TOPEHUs).
Oxcunpl. Ilpumenenne kuciopoma. CrocoObl TONYYEeHHS KHCIOpPOJa B JIAOOpaTOpuu |
NpOMBIIIIEHHOCTH. KpyroBopot kuciopona B npupoae. O30H — alIOTponHAs MOAW(DUKAIUSL
KHCIIOPOJa.

TeroBoil 3hdexT XuMUUecKOW peakiuu, TEePMOXMMHMYECKHE YpaBHEHUS, 5K30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO3]yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »smeMeHT M mpocrtoe BemiecTBO. HaxoxkzaeHue Bomopona B IIPUPOZE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI NoyyeHus. KucioTel u comu.

Monsipablii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckne CcBOMCTBA BOAbL. Boma kak pactBoputens. PactBopsl. HaceleHHbIE M
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTB B BOJEe. MaccoBas 10is BElleCTBa B
pactBope. XUMHYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOHBIX BOJ.

Krnaccudukanuss Heopranmdeckux coemauHeHnd. Oxkcunel. Kitaccupukamus OKCHIIOB:
cosieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HecosleoOpasyromue. Homenknarypa
okcuoB. du3ndeckrne U XUMUIECKHE CBOMCTBA OKCHIOB. [lomyueHue okCuIoB.

OcHoBanusa. Krnaccudukaruss ocHOBaHMI: IIETOYHM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. Pu3nueckne M XUMHUYECKHE CBOWMCTBa OCHOBaHMU. [lomyueHue
OCHOBAHHI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. Ousnueckue U XUMHUYECKHE
cBoricTtBa KUCHOT. Psg akruBHocT MetaiuioB H. H. bekerona. [Tonydyenue kucior.

Comu. Homenknarypa cosnei. @usnyeckne U XuMUYECKUe cBoicTBa coseil. [lomydenue
COJIEH.

['eneTrueckast CBSI3b MEXKIY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUHN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OTMpeeNIeHUe COJepKaHUs KUCIOpoJa B BO3AyXe, MOJIyUYeHHEe, COOMpaHue,
pacrmo3HaBaHHE W HM3y4YeHUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCTIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHSI W MPEKpalleHus ropeHus (Ioxapa), 03HaKOMJICHHE C
oOpa3raMi OKCHJIOB W ONKMCAHWE WX CBOWCTB, IOJy4YCHHE, COOHMpaHHE, pACIO3HABAHHE W
M3y4YeHUEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOXHO HCTIOJIB30BaHKME BUICOMATEPUATIOB), HAOIOACHHE 00pa3loB BEIIECTB KOJIMYECTBOM
1 Mok, MccaeI0BaHHE OCOOEHHOCTEW PAaCTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPHMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MacCOBOM J0JE€l pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaUlaMH (HaTpUeM M KajibleM) (BO3MOXHO HCIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), MCCIEAOBaHNE OOPA3I[OB HEOPTAHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAX KHCIOT U IIEIOYCH, H3ydeHUE
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KHCIOT C MeETajlJlaMH,
peakuuMii HEeUTpaU3alHM, TOJYYECHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHUE OJHOTO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHenmme
KJIaCCHI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoguuecknii 3axkoH u Ilepuoguyeckasi cucrema xumMudeckux iementos /. U.
MenpeneeBa. CtpoeHne aToM0OB. XUMHYECKast CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuun

[lepBpie TOMBITKA KIACCUPUKALMU XUMHUYECKUX dleMeHToB. [loHsATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IICIIOYHO3EMEIbHBIC METAJIJIbI, TAJIOTCHBI, UHEPTHBIEC Ta3bl).
DJeMeHTHI, KOTOpBIE 00pa3yroT aM()OTEpHBIE OKCHIBI U THIPOKCHUIBI.

[lepuonnueckuit 3akoH. llepmoamyeckas cucrtemMa XuMuueckux osnemeHtoB [J[. H.
MenneneeBa. KoporkonepuogHas u anuHHONepuoaHas ¢opmbl Ileprognueckoit cucTeMbl
xumuueckux oneMeHTtoB [J[. WM. Menneneesa. Ilepuonel u rpynmnbl. PU3HYECKHM CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX saep. M3oronmel. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHUX 3JIeMeHTOB [leproanmueckoil cucteMsl
. W. Mengeneea. XapakTepuUCTHKAa XUMHUYECKOTO »JJEMEHTAa MO €ro MOJIOKEHUIO B
ITepnonnueckoii cucreme /. I. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB MO TPYIINIaM U MEPHUOJIaAM.



3nauenue llepuonnueckoro 3akoHa u Ilepuoauueckoil CUCTEMbI XUMHYECKUX JJIEMEHTOB
JUISl pa3BUTUA HAyKu U npakTuku. J[. 1. MenzaeneeB — y4€HbIi U rpaKJaHUH.

Xumuueckas CBSI3b. KoBasieHTHas (monsipHas u HENOJIsIpHAsT) CBSI3b.
DIeKTpOOTPULATENBHOCTh XUMHUECKHUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenbp  okucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHbIE  peakuuu. IIporeccel
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixkcnepumenm:

U3yueHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LHMHKA C PacTBOPaMM KHCJIOT U ILIEJIOYEH, MPOBEACHUE OIBITOB, WUIKOCTPUPYIOLIUX MPUMEPHI
OKHCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TOpEHHE, PEAKIMK Pa3I0KEHUs, COEAUHEHNUS).

Meosicnpeomemmnuwie céasu

Peanu3anus MexnpeIMeTHBIX CBS3€H MPU U3YyUYEHWH XMMHUHU B 8 KJIacce OCYIECTBISETCA
yepe3 UCMHOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHM, Tak M TOHATHUH,
SIBJISIFOLIUXCSI CACTEMHBIMM JIJ1s1 OTAEIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmIue ecTecTBEeHHO-HAy4YHbIE TOHATHSA: HAy4YHBIM (akT, Tumore3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTe3,  Kijaccuukamus,  NEepPUOANYHOCTb,  HAOJIOJACHHWE,  JKCICPUMEHT,
MOZEIIMPOBAHUE, U3MEPEHUE, MOJIECIIb, SIBJICHUE.

®usuka: Marepus, aToOM, OJJEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKJIHWJA, HW30TOIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUI 3apsj, BELIECTBO, TelO, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (pu3nueckue BEIMYMHBI, €AMHHULBI W3MEPEHHs,, KOCMOC, IUIaHETHI,
3BE3061, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaNbl, TOpPHBIE TMOPOABI, IOJIE3HBIE
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakuus

Ilepnonnueckuii 3akoH. Ilepmoanueckas cucrema XuMHU4Yeckux »dieMeHroB /[[. .
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMHUYECKHX
JJIEMEHTOB IEPBBIX TPEX NEPHOJOB, KaJIMs, KaJblUsi M UX COCIWHEHHH B COOTBETCTBUU C
MOJIOKEHUEM FJIEMEHTOB B Ilepronyeckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHune BemIeCTBA: BHJBl XMMHYECKOM CBSI3M. THIBI KPUCTAUNIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM U BUAA XMUMHYECKOU
CBA3U.

Krnaccudukanuss 1 HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XUMHYECKHE CBOHCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPTraHWYECKMX COCIMHEHHH, T€HEeTHYeCcKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanus XuMHUUeCKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIoBOMY 3G (deKTy, MO HU3MEHEHUIO CTeneHei
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonsiTe o ckopocTn xuMudeckor peakiuu. [lonarue o0 oOpaTHUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOT€HHBIX M TIeTepOreHHbIX peakuusax. [loHsTue o
karanu3e. IloHaTne o0 XumMu4yeckoM paBHOBecHHM. @DakTOpbl, BIUAIOIMIME HA CKOPOCTh
XUMHUYECKON PEAKIUU U TIOJIOKEHNE XUMHUECKOTO PaBHOBECHSL.



OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMU, JJIEKTPOHHBIH OalaHC OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YPaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust NEKTPONTUTUYECKON TUCCOLMAIUMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHHU3M JIMCCOLIMAllMM BEUIECTB C pAa3IMYHbIMU BHUJIAMU XHUMHUYECKOW CBS3H.
Crenenp auccounanuy. CuiibHbIE U ClIa0ble 3JEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKAaHUS peaklMid MOHHOrO oOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KHCIOT, OCHOBAHMH M COJIEH B CBETE
NpeJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsTHe o rumponnse conen.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHUE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BELIECTB —
METAJJIOB M HeMeTalyioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBHUCHMOCTH CKOPOCTH XMMMYECKON pEakUuu OT BO3ICHCTBHS pPa3IMYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEIECTB, MpOLECcCca TUCCOLMALUU
KHUCJIOT, IIeNo4Yed M cojied (BO3MOMKHO HCIIOJB30BaHUE BHUAECO MATEPHANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOLIMX IMPHU3HAKH MPOTEKAaHUs peakuuil MOHHOro obmeHa (oOpazoBaHHE
ocaJKa, BbIJENIEHHUE Ta3a, oOOpa3oBaHME BOJIbI), ONBITOB, WIIOCTPUPYIOIIUX HPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, PEeaKIUH pPa3IoKEHUs, COEIUHEHUs),
pacro3HaBaHWE HEOPraHMYECKHX BEHIECTB C IOMOIIBIO KAadeCTBEHHBIX DPEAKLHUM HA HOHBI,
pelIeHne YKCIEPUMEHTaIbHbBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmast xapakrepucThka TanoreHoB. OCOOEHHOCTH CTPOEHHMsS AaTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHne M (U3UUECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB.
XHUMHUYECKHE CBOWCTBA Ha IpHUMeEpEe Xjopa (B3aMMOACHCTBHE C MeETajulaMH, HEMETalllaMH,
menoyamu).  Xnoposogopod. ConsiHas — KUCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBre XJ1opa U XJIOPOBOAOPOa Ha OPraHU3M 4esloBeka. BakHelme Xinopu bl
U UX HaXO0XJICHUE B IPUPOJIE.

Oobmass xapaktepuctuka 371eMeHTOB VIA-rpynmsl. OcoOE€HHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (uU3MYecKHe CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOINIHBIE MOAM(DUKALNU KHCIOPOAAa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBOZOPOA, CTpoeHHE, (U3UUECKHE U XUMHUECKHE CBoMcTBAa. OKCHUABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MUECKHUE U XMMHUYECKHE CBOWCTBA
(obmue kak mpeAcTaBUTENsl Kiacca KHUCIOT M crneuuduueckue). XUMUYECKHE pPEaKIHH,
JeKAIME B OCHOBE MPOMBILIUIEHHOTO croco0a IMONy4eHHsl CEepHOM KHUCIOThl. llpuMeHenue
cepHoi KUCIOThI. CoJIi CEPHOM KUCIIOTHI, KAYeCTBEHHAs Peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ CcoeOuHEHUH B npupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaroulel cpelibl
COEMHEHUSIMU cepbl (KUCIOTHBIE IOXIHU, 3arps3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka »31eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTEMEHW OKUCIEHUS. A30T, pacnpocTpaHeHHe B Tpupone, (uznyeckue u
XUMHUecKre cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (U3HYecKue U XUMUYECKHEe
CBOWCTBa, MoJyueHue u npuMeHerne. Com aMMOHUS, UX (GU3NUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha HMOHBI aMMOHUS. A30THas KHUCIIOTA, €€ IOJIy4eHHE,
¢uznyeckue ¥ XUMHUYECKHE CBoOilcTBa (oOmMe Kak TMpeACTaBUTENsl Kiacca KUCIOT H
cneuududeckue). Vcnonb3oBaHue HUTPATOB W cOJlel aMMOHMS B KadeCTBE MHMHEPAJIbHBIX



yoOpeHuil. XuMHUUECKOe 3arps3HeHUE OKpYXKarolled cpesibl COeTMHEHUSIMHU a30Ta (KHCIOTHBIE
TOXIIM, 3arpsi3HEHHE BO3IyXa, MOYBBI U BOMOEMOB). Dochop, amutoTpomHble MOAUDUKAITUIH
dochopa, ¢puznueckne n xummuyeckne cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
dbu3ndeckue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomws3oBanue ¢ocdaToB B KauyecTBe
MUHEPATBHBIX Y100pEHHIHA.

OO6mass xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTETIEHU OKHCIEHUS. YTIIepO/, aJuIOTPOIHbIe MOAU(PUKALIMU, PACTIPOCTPAHEHHUE B
npupoze, pusnyeckre 1 XuMHUuecKkue cBoictBa. Ayncopobuus. KpyroBopot yriepona B mpupoze.
Oxcunpl yriaepona, ux (pusnyeckre U XUMHUYECKUE CBOWCTBA, JCHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a TJI00ATBHOTO TMOTEIJICHUsI KIMMAaTa, MapHUKOBBIH 3¢ ¢eKkT. YroiapHas KUCIoTa U e&
coNM, UX (U3MYECKHe U XUMHYECKHE CBOWCTBA, MOJyueHHe M mpuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-moHbl. Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH M CEJILCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHX BeUIECTBaX KaK O COSAMHEHMSAX YIJepojia
(MeraH, JTaH, JTWJEH, AalleTWIEH, O3TaHOJ, TJIMLIEPUH, YKCyCcHas Kuciota). llpuponansie
UCTOYHUKU YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX INepepaboTKH
(6eH3uH), UX poJIb B OBITY M MPOMBINIUIEHHOCTH. [TOHATHE O OMOJIOTHYECKU BaXKHBIX BEIICCTBAX:
KHpax, Oenmkax, yrieBoJaX — W WX pOJIM B JKM3HU 4YelloBeKa. MarepuanbHOE eIWHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOMCTBA, MOJIY4YEHHE U IPHUMEHEHHUE.
Coenunenusi kpemHuss B mnpupoge. OOmue npenctaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUeBOM kucnote. CUIUKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. Baknelime
CTPOUTENIbHBIE MaTepuaibl: KepamHKa, CTEKJIO, IIeMEHT, O€TOH, xene300eToH. IIpoliemsr
0€30IacHOr0 MCIOIb30BaHUS CTPOUTENIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

u3ydeHHe 00pa3lloB HEOPTaHWMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, MTPOBEACHUE
KaueCTBEHHBIX PEaKluil Ha XJOPUA-UOHBI U HAOIIOJEHHE MPHU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (QU3NUECKUe W XUMHUYECKHE CBOMCTBA TaJOr€HOB M MX COSAWHEHHH (BO3MOXKHO
UCIIONIb30BaHUE BUAECOMATEPUATIOB), O3HAKOMIIEHHE C 0OpasllaMd XJIOpUIOB (TaJOTEHUIOB),
O3HaKoMmJieHHe ¢ oOpa3uamMu ceppl W €€ COEIUHEHUSMH (BO3MOXKHO HCIOJb30BaHHE
BUJ€OMATEepHaoB), HaOmIoleHHEe Tpolecca OOYINIMBaHUS — caxapa IOJX  JeicTBUEM
KOHIIGHTPUPOBAHHON CEpHOW KHMCJIOTHI, U3yueHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, TIPOBE/ICHHE KAuYeCTBEHHOW peakiuy Ha Cyab(paT-WOH W HAONIOJCHWE NpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M MX COCIHMHEHUI
(BO3MOKHO HCTIOJIB30BaHKE BUICOMATEPHUATIOB), 00Opa3iiaMu a30THBIX U PocopHBIX ya00peHNUH,
MOJIydeHne, CoOMpaHue, paclo3HaBaHWE W UW3yYeHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS U (ochaT-uOH M H3Y4YeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOKHO
UCTIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJENell KPUCTAIUIMYECKUX PEIETOK aiMasa,
rpadura, ¢yuiepeHa, O3HAKOMJIEHHE C TIPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOra3a, MOIy4YeHUE, COOMpaHKe, pacliO3HaBaHUE
U M3y4YCHHE CBOWCTB YTJICKMCIIOTO ra3a, NMPOBEJCHHE KAYeCTBEHHBIX PEaKIWi Ha KapOoHAT U
CWJIMKAT-UOHBl W UW3y4Y€HHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C MPOIYKIIHEH
CHJTUKATHON TPOMBIIUICHHOCTH, PElIeHUe SKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «Bakueimme
HEMETAIIJIbl U UX COCTUHEHUS.



MeTa/uibl M UX COeIHHEHUS

OO0miast xapakTepuCTUKa XUMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
nonoxxeHus B [lepronnueckoit cucreme XxumMuieckux 3nemeHToB . 1. MenneneeBa u cTpoeHuUs
atomoB. CTpoeHue MeTauioB. MeTtaminyeckas CBsi3b M METaUIMYECKas KPUCTAUINYECKAst
pemeérka. OJEKTPOXUMUYECKUN pAl HaNpsDKEHU MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTamuioB. OO01Ire crnocoObl momydyeHus: MeTtamioB. [IoHsITHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, UyTyH, JIOPATIOMUHUNA, OpOH3a) U
UX PUMEHEHHE B OBITY W MPOMBIILICHHOCTH.

[[lenounble meTauibl: ONOKEHUE B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HAXOXAEHUE B Ipupojae. OU3nuecKne U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[lenoyHO3eMeNbHBIE METaUIBl MarHuid W Kajabluid: mojoxkeHue B Ilepumommueckoi
cuctemMe xumuueckux sneMeHToB J[. U. MengeneeBa, cTpoeHHME MX aTOMOB, HAaXO0XJIEHHUE B
npupoae. Pu3nueckue U XMMUYECKHUE CBOICTBA MarHus M Kanblus. BaxuHeimmue coeauHEeHUs
KabIust (OKCHUM, TUAPOKCH, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepumonnueckoit cucrtemMe xumudeckux syementoB [ .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpupoae. uznueckne 1 XMMAYECKUE CBOMCTBA
ATIOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHA U THIPOKCUIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xuMuueckux diaeMmeHToB [[. U.
MenneneeBa, CTpo€HHUE aTOMa, HaxoXAeHUE B mpuponae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xene3a. Okcunpl, ruapokcuasl U conu xkenesa (II) m xemesa (III), mx cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMIIEHHE C O00pasllaMd METaJJIOB M CIUIAaBOB, WX (PU3UYECKHUMH CBOWCTBaMH,
M3y4YeHUE pe3yJbTaTOB KOPPO3UMH METAUIOB (BO3MOXXHO HCIOJIB30BaHUE BUIEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBHUS OKCH/IA KAJIBIMS U HATPHUS C BOJOH (BO3MOXKHO MCIIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), HCCIEIOBAHWE CBOWCTB JKECTKOM BOJbI, Ipollecca TOPEHHUs Keie3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BHUJEOMATEPHANIOB), TMPU3HAKOB  IMPOTECKAHUS
KaueCTBEHHBIX peaKIUii Ha WOHBI: MarHus, Kaublius, aJlOMUHUS, IIMHKA, kene3a (1) u xenesza
(I11), memam (1), HAOMrOICHME W OMKCAHKUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMHU HATPHS,
Kaliusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHHE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB T'HJIpOKCUAA ATIOMUHMS U TUAPOKCHIA LIMHKA, PEIICHHUE YKCIIEPUMEHTAIbHBIX 3aa4 0
Teme «BakHelme MeTalibl U UX COCTUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuansl B TOBCEHEBHOM KU3HM 4YeJIOBEKa. be3omacHoe MCIOab30BaHKE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomp Npu XUMHUYECKUX OXKOTaxX H
OTpaBJICHHUSX.

XuMudeckoe 3arps3HeHHne OKpysKarolen cpepl (MpeaeabHas JOmyCcTUMasi KOHIEHTpaIus
Bemiects, nanee — [1/IK). Pons XxuMuu B penieHN# KOJIOTHIECKUX poOIIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHEe 00pa3IoB MAaTePUAIIOB (CTEKIIO, CIIJIaBbI METAJLIOB, IIOJITMMEPHBIC MAaTEPUAIIHI ).

Meoscnpeomemnuwie céasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MPU U3YyUYEHWH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
4yepe3 WCTOJb30BaHHE KaK OOMMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK H TIOHSTHH,
SIBJISIFOLUXCSI CACTEMHBIMM JIJ151 OTAEIBbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OOmre ecTeCTBEHHO-HAYYHbIC TOHSATHUS: HAaydHbId (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIMu3, CUHTE3, KJIacCU(UKAIHS, MEPUOANYHOCTb, HaOJII0IeHHuE, JKCIIEPUMEHT,
MO/JICIIMPOBaHKE, U3MEPEHHE, MOJIEIb, SIBIICHUE, TApHUKOBBIN 3(dekT, TeXHOIOTHS, MaTepHabl.

dusnka: Marepus, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHUJ, H30TOIIbI,
pPaaOaKTUBHOCTD, MOIJICKYJIa, 3HCKTpI/I‘-IeCKHﬁ 3apAanm, IMPOBOJHUKH, MOJIYIIPOBOOHUKM,
JIMJIEKTPUKH, (OTOJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ias,
pacTBOp, PacTBOPHUMOCThb, KPHCTA/UTHYECKAsh pEIIETKA, CIUTaBbl, (DU3NYECKUE BEIUYHHBI,
CANHUIIBI UBMCPCHUS, KOCMHUYCCKOC MMPOCTPAHCTBO, IIJIAHCTHI, 3Bé3,Z[BI, COJIHLIC.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MHUHEPAJIbHBIC YI0OpEHUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTBI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IOPOABI, ITOJIC3HBIC
HCKOMaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO 00IIero o0pa3oBaHuUs
JOCTUTaoTCs B X0/1€ 00y4eHUs] XMMUU B €IMHCTBE Y4eOHOW M BOCIIMTATEILHON JIEATEIbHOCTH B
COOTBETCTBUM C  TPAJWLUOHHBIMH POCCUHCKMMH  COLMOKYJBTYPHBIMH M  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MPaBUJIAMH U HOPMaMH IOBEICHHUS U
CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIN3ALUN 00YYatOLIIXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKalOT TOTOBHOCTH OOYYarOIIMXCS PYKOBOJACTBOBAThHCS
CUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAIMil M pacIIMpeHHE ONbITa AEATEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTPpHOTHYECKOTr0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
HaclleINl0, TOHUMAaHMs 3HAYeHHs XMMUYECKOH HayKd B JKM3HH COBPEMEHHOIo OOIIecTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEPHOH HMH(pOpMaIMeld O MepeioBhIX JOCTHKEHUSIX M OTKPBITUAX
MHUpPOBOW M OTEYECTBECHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoiicTBe
MUpa 1 001IecTBa;

2) rpaKIaHCKOI0 BOCIINTAHMSA:

IIPEJCTABICHU O COLMAIBHBIX HOPMAax M IPAaBWIAX MEXKJIMYHOCTHBIX OTHOIICHHU B
KOJJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, yueOHO-
HCCIIeI0BATEIbCKON, TBOPUYECKOI U APYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM
COBMECTHOH JEATEIbHOCTH NPU BBINOJIHEHUU Yy4eOHBIX, NMO3HABATEIbHBIX 33714, BBINOJIHEHUH
XMUMUYECKUX HKCIEPUMEHTOB, CO3JIaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO
U B3aMMOIOMOIIM B TpoLecce 3TOH yueOHOM AeATeNbHOCTH, TOTOBHOCTH OLEHMBATH CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBApHILIEH C MO3UIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHUYECKUE  MPEJCTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peakluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTAaBISIOLIME OCHOBY IUIA
NIOHUMaHMUA  CYIIHOCTM HAy4yHOM KapTMHBl MHpa, TpeACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IIPUPOJIbI, B3AUMOCBSA3SIX UY€JIOBEKa C NMPUPOAHOM CpEenoH, O POIU
XVMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbIE Ha IOJyY€HHWE HOBBIX 3HAHMM IO XHWMHUH,
HeoOXoauMble 11 OOBSCHEHUS HaOJI0IaeMbIX MPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
MH(POPMALIMOHHON M YUTATENbCKON KYJIBTYPBhl, B TOM YHCJIE HABBIKOB CAMOCTOSTENLHON padOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JHUTEpaTypoH, JOCTYMHBIMU TEXHMYECKHMHU CpPEACTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEepec K OOyUeHHMIO M TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON U HMCCIEN0BATENbCKON NEATEIHbHOCTH, K OCO3HAHHOMY BBHIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKHU3HM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 30POBBIO,
YCTaHOBKM Ha 37I0pOBbIM 00pa3 >KU3HH, OCO3HAHUE IOCIEJICTBUM M HENPHUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOSECHUS alKOrojisi, HapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS



npaBui 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHYECKHMMHU BELIeCTBaMHU B OBITY U peaJbHOMN
KHU3HU;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpeC K MPAKTHUECKOMY M3yUeHHUI0 Mpodeccuil U TpyAa pa3IndHOro poja, YBaXKEHHE K
Tpyoy U pe3yjibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHWW 1O XHUMHH, OCO3HAaHHBIA BBIOOP WHAMBHUAYAIbHON TPAaeKTOPHUH
MPOJOHKEHUS 00pa3oBaHUsl C Y4YETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCrmeurHoil mpoQecCuoHanbHON AeATeNbHOCTH U
pa3BUTHA HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJallTUPOBATHCS B MTPO(GECCUOHATLHOM Cpejie;

6) 3x0/10rMYECcKOro BOCIIUTAHUS:

9KOJIOTMYECKH 1I€JIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMIIE,
OCHOBE €€ CYIIECTBOBAaHMS, MOHMMaHHE LIEHHOCTH 3J0POBOro M Oe3omacHOro obpaza *XKHU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3MUECKOMY U ICUXMYECKOMY 370POBbIO,
OCO3HAHUE LIEHHOCTU COOJIIO/ICHUs MPaBUJI OE€30MaCHOTO MOBEACHHUS MPU paboTe ¢ BElEeCTBaMH,
a TaKXe B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U JKU3HU JIIOACH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4YaeMble NMPH HM3YyYCHUHM XUMHH, Ui PEIICHHS
3a]1a4, CBSI3aHHBIX C OKPY>KAIOIEN IPUPOIHOM CPEOM, Ui MOBBIILIEHUS YPOBHS IKOJIOTHYECKOU
KYJIbTYpBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUIYECKUX MPOOJIEM U MyTeH MX perIeHus
MIOCPEACTBOM METOJIOB XMMHHU, IKOJIOTMYECKOTO MBILIUIEHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHHKATUBHOM M COIMAIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMETHBIX pE3yJNbTATOB BBIACISIOT 3HAUMMBIE ISl (OPMHpPOBAHUS
MHPOBO33pEHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpHSs, MPUHIINI, THIOTe3a, (akT, cucTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOphle UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH NMPECTABICHUE O
LIEJIOCTHOW HAyyHOW KapTHUHE MHpa, U yHHMBEpCalbHble YUeOHbIE EHCTBUS (II03HABATEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble OOECHeunBaOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITETFHOMY TUIAHUPOBAHUIO U OCYLIECTBIICHUIO yUeOHOU JesITeNbHOCTH.

Ilo3HaBaTe/IbHbIE YHMBepPcaJIbHbIE YUeOHbIe AelCTBUS

Ba3oBble Jlornyeckue AeicTBHA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS NPU OCBOCHHMHM 3HAHMIL:
pacKpblBaTh CMBICH XMMHWYECKUX MOHIATHHA (BBIOEJIATH MX XapakTEpHblE IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMH MOHATUSMH), UCIIOJIB30BATh MOHATUS Il OOBSICHEHUS
OTHENbHBIX (DaKTOB M SBJICHUH, BBHIOMpPATh OCHOBAHMS W KPUTEPUH IS KilaccU(UKALUU
XUMHMUYECKHX BEIIECTB U XMMHUUYECKUX PEaKIUil, yCTaHABIUBATh PUYUHHO-CIIEACTBEHHBIE CBSI3U
MeX1y O0BEKTaMH U3yYeHUs, CTPOUTD JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, IEAYKTUBHBIE,
10 aHAJIOTHH), AENaTh BBIBOJBI U 3aKIIOUCHHUS;

yMEHHE MPUMEHSTh B IMPOLIECCE MO3HAHUS MOHATHUSA (pEeIMETHBbIE U MeTalpelIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIIOJIb3yeMble B XHMHH, MPEOOpPa3OBHIBATH MIMPOKO
IIPUMEHSEMbIE B XMMHMU MOJIENIbHBIE MPEACTABICHUS — XMMUUYECKUNA 3HAK (CMMBOJI 3JIEMEHTA),
XUMUYeckas (opMysia M ypaBHEHHE XUMHUYECKOW peakiuu — TMpU pelieHuH Yy4eOHO-
MO3HABATENIbHBIX 3a/lady, C Y4Y€TOM OTHX MOJEIbHBIX MPEJCTABICHUN BBISBISATH WU
XapaKTepU30BaTh CYIECTBEHHbIC NMPU3HAKHA HM3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX pPEeaKlUl, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CJIEICTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B U3yUaEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBble ucciaenoBarebCcKkue 1eCTBHA:



YMEHHE HCIOIh30BaTh MOCTABIEHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHHS, a
TakkKe B KadecTBE OCHOBBI I (POPMHUPOBAHUS THUIOTE3bI IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA,

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M TPOBEIACHHUIO YUYEHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOIECCa, CAMOCTOATEIBHO TIPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIIEHHS M BBIBOIBI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIETOBAHMsI, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Padora ¢ unopmanmeii:

yMEHHE BBIOUPATh, aHATM3UPOBATH U UHTEPIIPETHPOBATH HHGOPMAITUIO PA3TUYHBIX BUI0B
1 (OpM TIPEICTABIICHHUS, TTOJTy9IaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMHYECKOTO COJIEp’KaHUs, CIPaBOYHBIE TocoOWs, pecypchl HMHTepHeTa), KPUTUYCCKU
OLIEHHBAThH MIPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHSATh Pa3TUIHbBIC METOJIBI M 3aITPOCHI TIPH IMIOUCKE B 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOAUMBIX ISl BHITTOTHEHUS] YUEOHBIX U MMO3HABATENbHBIX 33/1a4
OnpeAeNnEéHHOr0 THIA, MPHOOpETEeHHEe OmMbiTa B OOJACTH HCHOIB30BaHUS HH(GOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJIAJICHHE KYyIbTYPOH aKTHBHOTO MCIOJIB30BAHUS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMANbHYIO (OpMy MpeacTaBIeHUS
nH(POPMAIIMKN W WILTIOCTPUPOBATH pEIIaeMbIe 3a/adil HECIOXHBIMA CXEMaMH, JuarpamMmamu,
apyrumu popMamu rpaduku ¥ IX KOMOMHALIUSIMH,

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B Ipollecce Y4eOHON U HCCiel0BaTeIbCKON
JEATEILHOCTA WH()OPMAIIHIO O BIMSIHAH IMPOMBIIIIEHHOCTH, CEJIbCKOTO X035MCTBAa M TPAHCIIOPTA
Ha COCTOSIHHE OKPY KAIOIIe MPUPOAHON CPebl.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOIpPOCHl (B XoJe nauamora W (WiaM) AUCKYCCHUHU) IO CYUIECTBY
oOcyxxgaeMoli TeMbl, (OPMYJIHPOBATh CBOM TNPEIIOKECHUS OTHOCHUTEIBHO BBITOTHCHHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS MPEACTABIISATE MOMyUYESHHBIC PE3yJIbTAThl MO3HABATEIILHOMN IEATETHHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAIMI0 pPEe3yJbTaTOB BBIMOJHEHUS XHUMUYECKOTO
JKCTepUMeHTa (71ab0paTOPHOTO OMbITa, JTAOOPATOPHOM PabOTHl MO HCCICTOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATENBbHOMN U
HCCIIEIOBATENLCKON NIEATENHbHOCTH MPH PEIICHHH BO3HUKAIOIIUX MPOOJIEM HAa OCHOBE Yyu€Ta
OOIIMX HMHTEPECOB M COTJACOBaHUs MO3MIMKA (0O0CYX)ACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBD», KOOPAWHALUS COBMECTHBIX JICUCTBHMU, ONPEIEICHHE KPUTEPUEB TI0 OIICHKE KayecTBa
BBITIOJTHCHHOW PabOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO ONMPEIEISITh MU JACITeIbHOCTH, TUTAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESTENLHOCTh, BHIOUPAThH
HaubOosnee H¢¢eKTUBHbIE CHOCOOBI pelieHHs Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENTLHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEIOKCHHBINH aNTOPUTM ICHCTBHIA TPH
BBITIOTHEHUH 3aJ]aHU C Y4ETOM TMOJNYyYeHHS HOBBIX 3HAHUKW 00 H3ydaeMbIX OOBEKTax —
BEIECTBAX W PEAKIIMIX, OIICHUBATh COOTBETCTBHE IMOJIyYCHHOTO Pe3yjIbTaTa 3asiBICHHOM Iy,
YMEHHE HCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeMbIe B YCIIOBUU 3aIaHUIA.

MHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yIBTATOB TI0 OCBOCHHIO OOS3aTEIBHOTO COACPIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabouelt mporpaMmoi, BBIACNISIOT: OCBOCHHBIE



O6yLIaIOIJ_[I/IMI/ICSI Hay4YHbIC 3HAaHUWA, YMCHUA U CITIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(bI/I‘-IGCKI/IG JJI
HpCI[MeTHOﬁ obOnactu «XI/IMI/ISI», BUAblI JCATCIBHOCTH IIO0 IIOJYUYCHHUIO HOBOI'O 3HaHUA, C€ro

MHTEPIIPETALNN, TPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYallHsX.
K xoHuy oOydenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATUH: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJJHOPO/IHAs), BaJEHTHOCTh, OTHOCHTEIbHAas aTOMHAas M MOJIEKYyJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas MOl XHMHYECKOTO
9JIEMEHTAa B COEIMHEHWH, MOJISIPHBIA 0O0BEM, OKCHJA, KHUCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHHSI, XUMHUYeCKasl peakiys, KiIaccuuKarus
peaxkiuii: peakliuy COeIMHEHUS], PEaKIUK Pa3IoKEeHUs, peaKli 3aMEIlEeHUs], peakuu
o0MeHa, 9K30- M SHIOTEPMUYECKUE PEAKIINH, TETIIOBOI 2PQEKT peakiuu, sapo aToma,
JIEKTPOHHBIN CIIOW aToma, aTOMHas OpOMTanb, PagUyC aToMa, XUMHUYECKas CBS3b,
MOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBast 0J1s BellecTBa (MPOLIEHTHAs: KOHLIEHTPALs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSTH 3TH
MIOHSTHS IIPU ONMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJIsl COCTaBJiI€HHUS (OpPMyT BELIECTB U
YPABHEHUN XUMHUUYECKUX PEAKLIUM;

OTIpE/IETATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHHUSX, CTEIECHb
OKHCJIEHHSI 3JIEMEHTOB B OMHApHBIX COEAMHEHMSAX, MPHUHAMIEKHOCTh BEIIECTB K
OINpeNesIEHHOMY KJIaccy COeIMHEHHH 1o (opMynam, BHJI XUMHUYECKOH CBSI3H
(KoBaJieHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBAaTh
[IOHMMAHHE IEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosiokeHuss B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOTaipo;

ONUCHIBaTh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuomuueckoil cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB: pasziuyarh MOHITHUS «IJIaBHasg mnoarpynna (A-rpynma)» u
«moboynast noxarpynna (b-rpynma)», mamele W OonbIIME TMEPUOJBI, COOTHOCHUTH
0003HauYeHus, KoTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMUMHUYECKUX
anemenToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsiyl sjapa, oO0Ilee 4YHCIO HIEKTPOHOB H
pacripeielIeHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPraHMUYECKHUE BEIEeCTBA, XUMUYECKUE
peakuuu (IO YMCIy M COCTAaBy Y4YacTBYIOUIMX B PEaKLUHM BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (ONUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB PA3IUYHBIX
KJIaCCOB,  IOATBEP)KJasi  ONHUCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  yYpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHUCHMOCTH OT HMX KayeCTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX IIPEBPALICHUN B Pa3IMUHbIX yCIOBUIX;
BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COSAMHEHHsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPAaBHEHUIO XMMHUYECKOM peakluu;



IIPUMEHATH OCHOBHBIE ONEpPAlUM MBICIUTEIBHOU NEATENbHOCTH — AHAJIU3 U CUHTES,
cpaBHEHHE, 0000IIeHNE, CUCTEMATU3AINIO, KIACCU(PHUKAIINIO, BBISIBICHUE MPUYUHHO--
CIIEACTBEHHBIX CBSA3€H — Ul M3yYEHHUS CBOWCTB BEIIECTB M XMMHMUYECKHUX pEaKLui,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  NO3HaHMA  —  HaOJIOAEHME,  HU3MEpEHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

ClIeZIOBaTh IpaBWJIaM II0JIb30BAaHUS XHUMHUYECKOM MOCyJoH u  Jab0paTOpHBIM
00OpyJIOBaHUEM, a TaKKe MpaBWJIaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKLHMSAMU 10 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJIyYEHHIO
1 coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOJA M KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB € ONPEAEIIEHHON MacCOBOM J0JIEW PACTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C TOMOIIBIO0 UHIMKATOPOB (JIakKMycC, (heHOI(PTaTeHH, METUIOPAHX U APYTHE).

K xoniy oOydenus B 9 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYHUAIOIIMXCS YMEHHA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUA: XUMUYECKUW HIIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBS3b, TEIIOBOUW A((PEKT peakiuu, MOJb, MOJISIPHBI 00BEM, PacTBOP, JIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs IUCCOLMAIMs, peaklUud HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBEcHe, OOpaTMMble U HeoOpaTHMblE peakiuH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAaKIMHM,  OKHCIUTENIb,  BOCCTAaHOBUTEINb,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPONHsA, aM(OTEPHOCTb, XUMHUECKasi CBA3b
(koBajieHTHasi, WOHHAs, METAJJIMYecKas), KpUCTANIMUEcKass pelerka, Koppo3us
METQJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH peakluu, MpelelbHO JOMyCcTUMas
koHueHrtpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUA U MPUMEHATH 3TU
MOHSITHA NIPU ONTMCAHUM BEILECTB U MX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJMKY JJIsi COCTaBiIeHHUs (HOpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPENEATh BAJCHTHOCTb M CTENEHb OKHUCIIEHUS XUMHYECKHX JJIEMEHTOB B
COEMHEHMSIX pPa3IMYHOIO COCTaBa, MPHUHAJJIEKHOCTb BEIIECTB K OIpeneIEHHOMY
KJIacCy COEeIMHEHUN Mo (opMmyiaM, BUA XUMHUYECKOW CBSI3U (KOBaJIGHTHasl, MOHHA,
METaJIJINYecKasi) B HEOPraHMYECKHX COEJAMHEHHUSX, 3aps)l HOHA MO XUMHYECKOMH
dbopMyIie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COEIWHEHUH, TUI
KPUCTAITMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuonnueckoro 3akona JI. M. MenneneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMaHHWE: OMUCHIBATh U XapaKTepu30oBaTh TabmuuHyto ¢opmy llepuonnyeckoit
CUCTEMBbl XMMHYECKUX OJJIEMEHTOB: pa3jiMuaTh IMOHATUS «rjiaBHas mnoarpynmna (A-
rpynma)» u «mobouynas moarpymmna (b-rpymma)», Mamsie W OOJbIIME TMEPHOIBI,
COOTHOCUTh O0O0O3HAa4YeHMs, KOTOpbleé HMEIOTCA B MEPUOAWYECKOM Tabmuie, c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, o0Iiee YUCIIo AMEKTPOHOB U paclpeiesieHHe UX MO 3JEKTPOHHBIM CIIOSIM),
OOBSCHATH O0OILIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJEMEHTOB M HUX
COEIMHEHHI B MpeJesiax MallbIX MEePHOJOB M TJIaBHBIX MOATPYMI ¢ Y4ETOM CTPOCHUS
UX aTOMOB;



KJIacCU(PUITUPOBATh XUMHYECKHE AJIIEMEHTBI, HEOPTaHUYECKHUE BEIIECCTBA, XUMUYCCKUE
peakuuu (10 YUCIY UM COCTaBYy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
s dekTy, Mo U3MEHEHUIO CTETICHeH OKUCIICHUS XUMHUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMmME M CHenupUISCKUe XHUMHUYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasi ONMUCAHUE TPUMEPAMHU MOJEKYJISIPHBIX U
HMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPaBHEHHUS 3JEKTPOJUTUYECKON AUCCOLUMALIMUA KHUCIIOT, IIEJI0Uel U CoJieH,
MIOJIHBIE W COKpAII€HHBIC YPABHEHUS PEaKlUi MOHHOTO OOMEHa, YpaBHEHUs PEaKIIHi,
MOATBEPKJAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXIy BeIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM TMOCPEACTBOM
COCTAaBJICHHSI DJICKTPOHHOTO OaJlaHCa dTUX PeaKITHi;

MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAILICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOTO 3JIeMeHTa 10 GopMyJsie COSAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHECHUIO XUMUIECKON PEaAKITUH;

cOoONIOaTh TMpaBWiIa IMIOJIb30BAHHUS XUMHUYECKOW TOCYIoW U 1ab0paTOpHBIM
o0opyIoBaHMEM, a Tak)Ke TMpaBmia OOpalieHHs C BEHIECTBAMHU B COOTBETCTBUH C
MHCTPYKUHUSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKHUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMH, TMOATBEPIKAAIOIINE KAUeCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOPUA-, OpOMHI-, MOIUI-, KapOoHaT-, docdart-,
CWIUKAT-, Cylb(}ar-, TUAPOKCUI-HOHBI, KATHOHBI AMMOHHUS W HOHBI HM3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OIEPALUM MBICIUTEIBLHON NESITEIbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, 0000IEeHNE, CHCTEMAaTU3allui0, BBISBICHUE MPUINHHO-CICICTBEHHBIX
CBSI3€M — JUISI M3YYEHHs] CBOWMCTB BEUIECTB M XMMHUYECKUX PEAKUUN, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHMS — HAOJIOJEHHWE, UW3MEpPEeHHUE, MOJCIHUPOBAHUE,
AKCIIEPUMEHT (pEeaIbHBIA U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

Ne

KoanuecTBO 4acos

HaumenoBaHmue pa3aeioB u

KonTtpoibHbie

IIpakTH4eckue

DJIeKTpOHHbIe (HU(POBbIE)

n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. IleppoHavyanbHble XUMHYECKHE OHATHS
Xumusi — BaxkHast 00J1aCTh
L1 €CTEeCTBO3HAHMS U 5 ) bubmuoreka [JOK
MPAKTHYECKOM JCSITeIbHOCTH https://m.edsoo.ru/7f41837¢
YelioBeKa
12 BelectBa 1 xuMuieckue 15 | but6mmoreka [JOK
peakuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiilune npeactaBuTe M HEOPraHMYeCKUX BelleCTB
)1 Bo3nyx. Kucnopoa. [lonsitue 6 bubanorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopon.Ilonstue o g 1 bu6muoteka [HOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 but6mmoreka [{OK
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 | | bubmuoreka [JOK
HEOPTaHMYECKUX COCAMHCHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasznea 3. Ilepuoguveckuii 3axon u [lepuoaudeckas cucrema xumudeckux 3jeMeHToB /. U. MenpaesieeBa. CTpoeHne aTomMoB.
Xumnueckas cBsizb. OKMCJIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIINU




Ilepuonuueckunil 3aKOH U
[Tepuonuueckas cuctema

3.1 XHMHYECKHUX deMeHnToB /I, U. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue
aroMma
XuMuyeckas CBSI3b.
3.2 OKI/ICHI/Ie”:eJ?BH(Z)- ’ 8 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBLHBIC PEAKITII
Nroro no pazaeny 15 buomiorexa LOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmmorexa OK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME




9 KJIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB H TeM ungpoBbIe
Ne i/ P Konrtpoabubie | Ipakruueckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypcsl
Paspnen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIUH
11 [ToBTOpenue u yriybiaeHne 3HaHUN 5 1 bubmuoreka LIOK
' OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIIUTUYECKAs TUCCOLIUALINS. g 1 1 bubmuorexa [JOK
' XUMUYECKHE peakllii B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTaibl M MX coeIMHEHHUS
21 OO0m1ast XapaKTepUCTHKA XUMHUYECKUX 4 | bubnuoreka LIOK
' anemeHToB VIIA-rpymimebl. ["aioreHs https://m.edsoo.ru/7f41a636
: JIEMEHTOB -TPYIIIIBL. u
rPy P https://m.edsoo.ru/7f41a636
COCMHEHHUSI
06
23| onevemon VA-rpymss, Asor, docop . || Brmomera LOK
' PyTHiBL ’ P https://m.edsoo.ru/7f41a636
UX COCMHEHUS
06
24| ewrron IVA-rpyms, Vesepo : 1 , | brbmores 0K
' ) P PYHHB: pol https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEAMHEHUS




Nroro no pazaeny 25
Paznen 3. Meta/iibl M UX COeTMHEHUS
31 06 . 4 but6mmoreka [JOK
' HHHE CBOCTEa MeTarion https://m.edsoo.ru/7f41a636
39 B N 16 bubnuoreka [JOK
. QXKHEHUIIINE METAIIBI U UX COCIMHCHHUS httns://m_edsoo. ru/ 7412636
Hroro no paszneny 20
Pa3nes 4. Xumus u okpy:kawouias cpeia
41 B 3 bubmuoreka [JOK
. eIIeCcTBa U MaTepUaIbl B )KH3HH YeIOBEKa hits://m.edsoo.ru/7f4 12636
Hroro no pazgeny 3
p 3 bubmuoreka [JOK
CICPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68
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INIOYPOYHOE IIVIAHUPOBAHUE

8 KUIACC
N KosmuecTso yacon Nara DJieKTpoHHbIE HH(POBbIE
| Tema ypoka Kourpousnsie | IlpakTHyeckue o0pa3oBaTesbHbIE
n/n Bcero U3YYCHUS
padoThI padoThI pecypcel
| [Ipenmer xumuu. Pons xumuu B | but6mmoreka [{OK
JKU3HM yesoBeka. Tena u BemecTra 05.09.2023 | https://m.edsoo.ru/ff0d210c
) [ToHsTHE O METO/MAaX IMO3HAHUS B | bubmuoreka [JOK
XUMHHA 06.09.2023 | https://m.edsoo.ru/ff0d227¢
[TpakTnueckast padora Ne 1
3 «IIpaBuna paboTsI B 1aOOpaTOPUH | 0.5 bubaunoreka [IOK
U IpuéMbl 0OpaIeHus ¢ 12.09.2023 | https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
4 YucThle BEIlecTBa U CMECH. 1 bubmmoreka [{OK
CriocoOsbI pa3aeneHus cmece 13.09.2023 | https://m.edsoo.ru/ff0d26ca
ota Ne 2
5 zIIf;sKJIT;IIZeHCI/II{: Zﬁ:feﬁ (Ha mpumepe 1 0.5 bromorexa LOK
. 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJM)»
6 ATOMBI U MOJIEKYJIbI 1 Bubmiorexa LIOK
20.09.2023 | https://m.edsoo.ru/ff0d2a6¢
XUMUYECKUE DIIEMEHTHI. 3HaKH
7 (CUMBOJIBI) XUMUYECKUX 1 Bubmnorexa LIOK
26.09.2023 | https://m.edsoo.ru/ff0d2be8
HJIEMEHTOB
8 [TpocTeie U ClI0KHBIE BEIIECTBA 1 Bubmiorexa LIOK
27.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmiorexa LIOK
03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia.

bubnuoreka [JOK

1
0 BasleHTHOCTh aTOMOB XUMHUYECKHUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
o gTHOCI/ITeJII)HaSI aTOMHas Macca. Butmorexa LJOK
THOCHTCIIbHA MOTCKYTHpHaZ 10.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XUMHUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAMHEHUN 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTtBa. Moib. bubmnorexa [IOK
MomnsipHast Mmacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DU3NUECKUE U XUMUYECKHE bubmuoreka [{OK
ABJIeHUS. XUMHUYECKasl peaKius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKaHUS bubnnorexa [HOK
XUMHYECKUX PeaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MaCChI bub6nmoreka [IOK
BeIeCTB. XUMHUYCCKUE YPABHCHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
, BrIuuciieHus: KoJIM4ecTBa, MacChl BuGnmorexa [OK
BETECTRA TO YPABHEHIT 07.11.2023 | https://m.edsoo.r/ff0d5708
XUMHUYECKHUX PEAKIIHIA
. Kﬂaccnib?xaun;Hszﬁ:qecxnx BuGmiorexa LIOK
peaxtiu (eoeA ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
pa3IoXKeHMsI, 3aMeIleHus, OOMEeHa)
19 M. B. HoniOHzcogg)gqe;:zzl;I bubmmoreka IIOK
IIE/TUCT.
DHIMICIONEA o 14.11.2023 |  https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3all¥sl 3HAHUH
20 Kontponbhas padota Nel o reme bubnnorexa [JOK
«BelecTBa 1 XUMHUYECKUE 15.11.2023 | https://m.edsoo.ru/ff0d4290




pEaKuum»

Boznyx — cmecsk razos. Coctas

bu6nmmoreka [JOK

21| mosayxa. Kucnopox —anemenT i 21.11.2023 | https:/m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nvecKre U XUMHUECKUE

” CBOMCTBA KUCIIOpOJa (peaKkuun bubnnorexa [IOK
okucneHus, ropenue). [loustre 00 22.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHJIaxX
Crtoco0FbI moTydeHus KHCIopo/a B

23 nabopaTopuu ZI HpOMBIH_U'IerH(iTI/I. Bubmiorexa LIOK

28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TennoBoii 3¢ ekt XuMuIecKoi
€aKINH, TIOHSITHE O
24 IT)epMIcI)XI/IMI/me:CKOM YPaBHEHUU Bubmiorexa LIOK
’ 29.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUIECKUX
peaKImsax
TomnuBo (HedTh, yroiab U METaH).
25 3arp513HeIEHe¢1;03n}}llxa cnocoGH) bubmiorexa LIOK
’ 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
ero MpeaoTBPaLCHUS
[Tpaktrueckast padota Ne 3 mo

26 teme «lloxydyenue u cobupanue bubnnorexa [IOK
KHCJIOPO/JIa, M3yUEHHUE €ro 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
CBOWCTB»

7 Bonopoa — anemeHT u npocToe bubnmnoreka [JOK
BenlecTBo. Haxoxenue B npupoje 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
du3nvecKre U XUMHUECKUE

28 cBoicTBa Bojiopoja. [Ilpumenenue Bubmiorexa LIOK

13.12.2023 | https://m.edsoo.ru/ff0d4dd0

BOOOpOaa




bubmnorexa [IOK

29| Homsrie o KueoTax u comix 19.12.2023 | https://m.edsoo.ru/f0d50d2

30 Cnoco0bl 1oty4yeHust BOJ0Opoa B bubnuorexa [[OK
naboparopun 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTudeckast pa6ora Ne 4 o

31 Telljwe «HonyqupI/Ie U coOupaHue bubmiorexa LOK

N 26.12.2023 | https://m.edsoo.ru/ff0d4{42
BOJIOPO/Ia, U3YyUEHHUE €r0 CBOUCTBY

1 MoutsipHbIii 00BEM Ta30B. 3aKOH bubmmorexa [JOK
ABorajipo 27.12.2023 | https://m.edsoo.ru/ff0d542¢
Brrunciienust 00b€Ma, KOJIUYECTBA

33 BEIIIECTBA ra3a Mo €ro U3BECTHOMY bubmmoreia LIOK

. 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WJIN 00BEMY
Brruucnenus 005EMOB ra3oB 10

14 YPAaBHEHUIO PEaKlM1 Ha OCHOBE bubnnorexa [HOK
3aKOHa OOBEMHBIX OTHOIICHUHN 10.01.2024 | https://m.edsoo.ru/ff0d5708
ra3zoB

35 Du3NYeCKre U XUMUYECKHUE bubmuoreka [JOK
CBOMCTBA BOIBI 16.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstie 06 bubnuotexa [{OK
MHAMKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTenb.

37 Hacrpiiennble 1 HeHaChIIICHHBIE bubnnorexa [IOK
pactBopsl. MaccoBas nois 23.01.2024 | https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[TpakTnueckast pabora Ne 5 o

18 teMe «IIpuroroBienue pacTtBopon bubmmorexa [JOK
C ompeeIEHHON MacCOBOM JTOJICH 24.01.2024 | https://m.edsoo.ru/ff0d5eba

paCTBOpéHHOFO BCIICCTBA»




KoHnTtponbHas padora No2 o teme

bubmnorexa [IOK

39
«Kwucnopoa. Bogopoa. Boma» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcubl: cOCTaB, KJIacCU(UKAIINS, but6mmoreka [JOK
HOMEHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
y HonqueHHe Y XUMHUYECKHE BuGmorexa LOK
CBOMCTEA KHCIOTHDIX, OCHOBHBIX H 06.02.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIIOB
4 OcHOBaHHUS: COCTaB, Bbu6nuoreka [JOK
KJ1acCU(UKaIus, HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
143 ITonmyuyenue u xXumMu4ecKue bu6muoteka LIOK
CBOMCTBA OCHOBaHUH 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0dfee2
45 ITonmyuenue u xXuMu4eCcKue bubnmnorexa [JOK
CBOWCTBA KUCIIOT 20.02.2024 | https:/m.edsoo.ru/ff0dfee2
Ny Comnu écpe):[HHe): HOMEHKJIATypa, Butorexa LIOK
CHIOCODI TOMYHEHIA, RUMIHCCKHe 21.02.2024 | https://m_edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padora Ne 6.
47 Pemenune skcniepruMeHTaNbHbIX bubmmorexa [JOK
3a/1a4 110 TeMe «OCHOBHBIE KJIACChI 27.02.2024 | https://m.edsoo.ru/00ad9b7¢c
HEOPraHUYECKUX COCAMHEHUI
i ['eHeTH4eCKas CBS3b MEXKTY BuGmorexa [OK
flaccamu Hve OpramiHeciix 28.02.2024 | https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 O06o0011eHre U crucTeMaTu3alus bubmuorexa [JOK
3HAHUN 05.03.2024 | https://m.edsoo.ru/00ad9cb2




KonTtponbhas padora Ne3 mo teme

Bubnuoreka [JOK

30 "OCHOBHBIC K1ACCEI . 06.03.2024 | https://m.edsoo.ru/00ad9ela
HEOPraHMYEeCKUX COeTUHEHUIN
[TepBbIe MOMBITKH KiIaccH(pUKATUT
51 XI:IEPI‘IGCKI/IX DIIEMEHTOB. ?IOHSIE‘II/IG Bubmmorexa HOK
12.03.2024 | https://m.edsoo.ru/00ad9ffa
0 TPyMIax CXOIHBIX IEMEHTOB
[lepuoanueckuii 3aK0H U
57 Ilepuonnueckas cucrema bubnnorexa [JOK
XUMHUYECKHUX demMeHToB J[. 1. 13.03.2024 | https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [Iepuonpl, rpynmsl, MOATPYIIIBI Brubmorexa LIOK
’ ’ 19.03.2024 | https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CocTaB bub6nmoreka [IOK
aTOMHBIX sifiep. M3oTorsl 20.03.2024 | https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI0YeK
55 aTOMOB 3JIEMEHTOB but6mmoreka [{OK
ITepnoanueckoit cucrems! /1. . 02.04.2024 | https://m.edsoo.ru/00adabbc
Menneneesa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmoreka [JOK
[Tepuoanueckoii cucreme /1. U. 03.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U PAKTHKU. bu6nmoreka [IOK
. . MenneneeB — y4€HbIH, 09.04.2024 | https://m.edsoo.ru/00ada96e
Nelaror U rpakJaHuH
53 DNEKTPOOTPULATEILHOCTh AaTOMOB bu6muotexa LIOK
XUMHUYECKUX DJIEMEHTOB 10.04.2024 | https://m.edsoo.ru/00adaab8




59

HNonHas xuMmieckas CBI3b

bubmnorexa [IOK

16.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenrtHas nosspHas | bu6muotexa [IOK
XHMHYECKas CBS3b 17.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHnrtHas HenossipHas 1 bubnnorexa [HOK
XUMUYECKast CBSA3b 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCIICHUS 1 bubmmorexa LIOK
24.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCTUTETBHO- | bubmuorexa [{OK
BOCCTAHOBUTEJIbHBIE PEAKLIUN 30.04.2024 | https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 Bubmnorexa LIOK
07.05.2024 | https://m.edsoo.ru/00adb076
55 | «Copoomme s xommmsconmn |1 BuGmuoresa LIOK
CBA3En 08.05.2024 | https://m.edsoo.ru/00adb486
66 Pezepsuslii ypok. O600mmenue u | bubmunoreka [IOK
cUCTEeMaTu3alis 3HAaHUM 14.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O60011eHNE U | bubnmoreka [JOK
CHUCTEMaTH3aIUs 3HAHUH 15.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O60011eHNE U | bu6nuoreka [IOK
cHUcTeMaTH3aIvs 3HaHUI 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuyecTBO 4acos

DJIeKTPOHHbIe HH(pPOBbIE

Ne Jara
Tema ypoka KOHTpOJILHLIe HpaKanecKne 06pa30BaTeﬂbele
n/n Bceero U3yYeHUst
padoThbI padoThbI pecypcnbl
[Iepuoanueckuii 3aK0OH.
| [Tepuonnueckas cucrema ) bubnuotexa [{OK
XUMHUUYECKUX 31eMeHToB J[. U. 01.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XII?IMI/I‘ICCKI/IX AJIEMEHTOB 1 Bubmnorexa LIOK
,. 04.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB
3 Krnaccudukanus u HoMeHKIaTypa | bub6nmoreka [IOK
HEOPTraHUYECKUX BEILECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2
4 Bunpl xumMudeckou CBSI3M U THUIIBI 1 bubmmoreka [{OK
KPUCTAJTIMYECKHUX PEIIETOK 11.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo
5 teMe «lloBTOpeHue u | |
yriyOJieHne 3HAaHUH OCHOBHBIX 15.09.2023
pa3aesioB Kypca 8 Kiacca»
Knaccudukanus xuMuuecKkux
6 peaKuHI‘?I) o ;L)IasnanmM 1 bubmmoreka LIOK
18.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HaKaM
[TonsiTue o ckopocTu
7 xumudeckon peakuuu. Ilonsatue ) bu6muoteka [IOK
0 TOMOT'€HHBIX U T€TEPOr€HHbIX 22.09.2023 | https://m.edsoo.ru/00adbe9a
peaKiusIx
8 IlonsTHE O XMMHYECKOM 1 bu6nuoreka [JOK




paBHOBecHH. DaKTOPHI,
BIIUSIIOLINE Ha CKOPOCTh

3aaaqd»

XUMHUYECKON peakinu u 25.09.2023 | https://m.edsoo.ru/00adc28c
ITOJI0KECHUE XUMHUYECKOTO
paBHOBECHS
9 OKuCIUTEIBHO- bubnuoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN 29.09.2023 | https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTHUECKOI
10 ,Z[I/ICSOI_II/IaI_II/II/I.pCI/IJIBHbIG i brommorexa HOK
02.10.2023 | https://m.edsoo.ru/00adcd68
CJTa0bI€ AIMEKTPOJIUTHI
11 HonHbIe ypaBHEHHSI peaKIuil Brubmorexa LIOK
06.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCJIOT B
OCHOBaHHI1 B CBETE
12 MpeACTaBICHUI 00 buomorexa [OK
. 09.10.2023 | https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON
JIACCOLHAITIHT
XuMHYECKUE CBOMCTBA COJICH B
13 CBETE MpeACTaBIeHUI 00 bubmuorexa [JOK
AIEKTPOIUTUUECKON 13.10.2023 | https://m.edsoo.ru/00add8b2
JUCCOIIHAITII
14 [TonsiTne o runponuse conen bubmorexa [OK
16.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o0menne 1 cucTeMaTH3aIrs bubmuoreka [JOK
3HAHUH 20.10.2023 | https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 <<1£)CH_IGHI/IC BKCHpepI/IMeHTaJIBHHX bubnuotexa LIOK
23.10.2023 | https://m.edsoo.ru/00addbfa




Kontponbnas pabora Ne2 mo
TeMe «DIEeKTPOTUTHYECKAS

bubnuoreka [JOK

17
nuccouuanys. XuMUYECKUE 27.10.2023 | https://m.edsoo.ru/00addec0
peaKIuu B pacTBOpax»
5 |t oo buGmorera LIOK
. ' 10.11.2023 | https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IPUMeEpPE XJI0pa
X .C
19 Knc?ozzoi;ififqec?cJ;iHcal:{oﬁCTBa bubmmorexa [TOK
’ ’ 13.11.2023 | https://m.edsoo.ru/00ade 104
MOJTy4YeHue, MPUMEHEHHE
. HpaKTI/II_FeCKaH pabota Ne 2v 1o BuGmorexa LOK
teMme «llommyuenue costHoON
y . N 17.11.2023 | https://m.edsoo.ru/00ade348
KHCJIOTBI, U3yUeHHE €€ CBOHUCTBY»
. BLILH/IC;ICeHmI He(; ypaliﬂzlsmn:) BuGmiorexa LIOK
XUMHAYECKAX PEAKIIUI U OUH
PEAKIlH, eI O 20.11.2023 | https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
” OO01mas xapakTepucTUKa bubmuorexa [JOK
anemeHTOB VIA-rpynmbl 24.11.2023 | https://m.edsoo.ru/00ade64a
AnIOTpOITHBIE MOAU(PUKAIIH
” cepsl. Haxoxaenue cepsl u eé bubnmnoreka [JOK
COEIMHEHH B IPUPOJIE. 27.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
C
2| guemsconte n ximamccre buGuorexa LIOK
. 01.12.2023 | https://m.edsoo.ru/00ade802
CBOIICTBa
O .C
25 | guomscorne nxmmrccne BuGmorexa LIOK
04.12.2023 | https://m.edsoo.ru/00adea28

CBOﬁCTBa, IMPUMCHCHUC




XUMHUECKUE peaKIiH, JIexKalue
B OCHOBE ITPOMBILIEHHOTO
croco0a MoJryuyeHHst CepHOU

bubmmoreka [{OK

26 KHUCJIOTBI. XUMUYECKOE 08.12.2023 | https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY KoL
Cpebl COeTMHEHUSIMU CEPBI

7 Beruucnenue MaccoBou q01u bubmmoreka [{OK
BBIXO/Ia MPOYKTa pEeaKInu 11.12.2023 | https://m.edsoo.ru/00adec8a
OO0m1ast xapaKTepUCTHKA
25eMeHTOB VA-rpynnsl. A3oT,

)3 bu6mmoreka [IOK
PACTPOCTPAHEHHE B HIPHPOIE, 15.12.2023 | https://m.edsoo.ru/00adeea6
¢bu3nveckre 1 XUMHUYECKUE
CBOICTBa
AMMHUak, ero puznYecKue u

29 XUMHUYECKHE CBOMCTBA bubmiorexa LIOK

’ 18.12.2023 | https://m.edsoo.ru/00adf004
MOJTy4YeHUE U PUMEHEHHE
" HpaKTpll_FeCKa: pae(SZTa Nz 3an0 Bumiorexa 1IOK
YeHHUE aMMHUaK
TOME (CROTYHEHHE : 22.12.2023 | https:/m_edsoo.ru/00adf180
W3yYCHHE €ro CBOHCTBY»

31 A3oTHas KUCNOTa, e€ pusnyeckue bubnnorexa [JOK
Y XMMUYECKHE CBOMCTBA 25.12.2023 | https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U
colieil aMMOHUS B Ka4eCTBE

1 MUHEPATBHBIX Y100pEHHIA. bubnuorexa [JOK
XUMUYECKOE 3arpsi3HEHUE 29.12.2023 | https://m.edsoo.ru/00adf518
OKpY>Karomien cpebl
COCTMHEHHSIMH a30Ta

33 ®docdop. Okcun pochopa (V) u bubmuoreka [JOK




dhocdopnas kuciora,
¢bu3nvecKkre 1 XUMHYECKUE
CBOWCTBA, MOJTyYCHHE

12.01.2024

https://m.edsoo.ru/00adf68a

Ucnonbs3oBanue pocdaros B
KaueCTBC MUHCPAJIbHBIX

bu6mmoreka [JOK

34
ynoOpeHuit. 3arpsi3HeHHE 15.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOIHON cperpl hochaTamu
£
| e
PHPOAE, 3 19.01.2024 | https://m.edsoo.ru/00adfd9c
XMMUYECKHE CBOWCTBA
Oxkcuppl yriaeponaa, ux
o | e e
i 22.01.2024 | https://m.edsoo.ru/00adfebe
po0JIeMBbl, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)
37 VYronbHast KUCIIOTA U €€ COIu Bubmmorexa HOK
26.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTueckas padorta Ne 4 o
13 teme "[losnydyenne yriekucioro bubnnorexa [IOK
ra3a. KauectBeHHas peakius Ha 29.01.2024 | https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
19| oprmmmconin sousomsin san o Bumorexa LIOK
P B 02.02.2024 | https://m.edsoo.ru/00ae054¢e
COCJIMHEHUSIX yTriiepoa
40 Kpemuuii u ero coeguHeHUst Bubmiorexa LIOK
P A 09.02.2024 | https://m.edsoo.ru/00ae080a
41 [IpaxTueckas padora Ne 5. bubnnorexa [JOK
Pemienue skcrepuMeHTaIbHBIX 12.02.2024 | https://m.edsoo.ru/00ae0bf2




3aJa4 110 TEMEC «Baxwueimme
HEMCTAJJIBI 1 UX COCAUHCHU S

Konrponsnas padora Ne3 o

42 TeMe «BaxHelmue HeMeTaIbl U buomorexa [OK
16.02.2024 | https://m.edsoo.ru/00ae0el8
HUX COEIUHEHUS»
OO0mas xapakTepucTUKa
XUMHAYECKUAX IJIEMEHTOB —
43 METaJI0B. MeTannnueckas CBsI3b bu6mmoreka [IOK
U MEeTaJUINYeCKas 19.02.2024 | https://m.edsoo.ru/00ael103e
KpUCTAIITMYECKasi peHIéTKa.
dusnyeckue CBOMCTBAa METAILIOB
X N
44 M:Tl\:li;z(;KP:nZi(ngj;inecKI/H71 bubmorexa HOK
' vp 26.02.2024 | https://m.edsoo.ru/00ael 156
P HATIPSHKEHUN METaJIOB
OO6mme crmocoOb! MOTyYeHUs
.C .B
| e Con B
yp . 01.03.2024 | https://m.edsoo.ru/00ael156
peaKIui, eciiu OJIUH U3
peareHTOB COJICPXKHUT MPUMECH
46 Ilongarue o KOppo3uU METAIIIOB bubmorexa [OK
pp 04.03.2024 | https://m.edsoo.ru/00ael1278
Bbubnuoreka [JOK
47
[lenotnre MeTaLIb 11.03.2024 | https://m.edsoo.ru/00ae14b2
43 OKcuIbl ¥ TUIIPOKCUIBI HATPUS U bub6nuoreka [JOK
KaJIis 15.03.2024 | https://m.edsoo.ru/00ael14b2
49 [[{esr0yHO3EMENBHBIE METAILIIBI — bubmuorexa [JOK
KaJIbIUA U MarHUf 18.03.2024 | https://m.edsoo.ru/00aelS5e8
50 Baxueiime coenuHeHNA bu6nuoreka [JOK




KaJIbIIUs 22.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IeHre B CUCTEMaTH3 A
3HAHUM 01.04.2024
5 JKécTkocTh BOBI U CIOCOOEI €€ bubmnorexa [IOK
YCTpaHEHUS 05.04.2024 | https://m.edsoo.ru/00ac1886
53 l_ipa:?;l{(lgzxa:cpa%;a Ne 6 o bubnuoreka [JOK
TEM TKOCTB BOJIbI
. A " 08.04.2024 | https://m.edsoo.ru/00aelae8
MeTOBI €€ yCTpaHCHUS
bu6nmmoreka [JOK
4 .
> Asmromurnii 12.04.2024 | https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIIA U bubmmorexa [JOK
THIPOKCHUIA 15.04.2024 | https://m.edsoo.ru/00aelc64
bub6nuoreka [JOK
K
36 eeso 19.04.2024 | https://m.edsoo.ru/00aec1d86
57 Oxkcunpl, THAPOKCUABI U COJIU bubmuorexa [JOK
xenesa (11) u sxenesa (III) 22.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0001IeHE ¥ cUCTeEMAaTH3aIHs
3HAHUM 29.04.2024
[IpakTueckas padora Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX bu6nuoreka [IOK
3aja4 1o TemMe «Bakueiinue 03.05.2024 | https://m.edsoo.ru/00ae3de8
METAIIBI U UX COEIMHEHUSD
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIIHid, €CIIU OJUH
60 U3 PEareHTOB JIaH B N30BITKE WU bu6muotexa LIOK
COJICPKUT MPUMECH. 06.05.2024 | https://m.edsoo.ru/00ael750

Briunciienns MaccoBOr 10U
BBIX0/1a IPOAYKTa peaKLNu




O0001IeHE ¥ cUCTEMAaTA3 AU

61 3HaHUH 1 10.05.2024
Konrponsnas padora Ne4 o
62 TeMme «BaxkHeiine MeTamibl 1 1 13.05.2004
UX COCTMHEHUS
63 BemectBa u matepuansl B 1 bub6mmoreka [{OK
IIOBCEIHEBHOM J)KM3HU YEJIOBEKA 17.05.2024 | https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsI3HECHUE 1 bubmmorexa [JOK
OKpYKaromien cpesbl 17.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHun ) bu6muoteka LIOK
AKOJIOTMYECKUX MPOOIeM 20.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepHbiit ypok. O0001eHue u I bu6mmoreka [IOK
cHCTEMaTH3aIlnsl 3HAHUH 20.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O6001eHue u | bubnumoreka [IOK
cUCTEeMaTH3allnsl 3HAHUH 24.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepHslii ypok. O6o01enue u ) bubmunoreka [IOK
CUCTEMaTHU3aLIMs 3HAHUM 24.05.2024 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYUEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Aknirioneproe o0iiecTBo «M31arenscTBo
«IIpocsemenue»
* Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkipionepHoe odmiectBo «M31arenbcTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI UUIAA YUUTEJIA

1.IToypounsie rutans! o yuebuuky Pymsuruc I'.E.,@enpaman @.I'./KuszeBa
M.B."U3narenscTBO"Bonrorpan.

2.COOpHUK 3a/1a4 ¥ yIIpaKHEHUH 110 XuMuH 8-9 ki1./Ps6oB M.A.

3. Xumus B Tabnunax 8-11 kmaccsl. U3narensctBo "Aidipuc-mipecc"

4.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
http://him. 1september.ru

http://home.uic.tula.ru/~zanchem






