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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE HOPMATHBHO- IMPABOBBIX JIOKYMEHTOB:
1.®enepanbubiit 3ak0H oT 29 nekadbps 2012 r. Ne 273-03 «O6 ob6pa3oBaHHU B
Poccuiickoir @enepaunmn»;

2.®enepanbhblii 3akoH 0T 19 gexabps 2023r. No 618-D3 «O BHeCEeHUU U3MEHEHUM
B ®enepanbhblil 3akoH "O06 o6pa3zoBanuu B Poccuiickoit deneparumy;

3. ®@enepalibHbIl TOCYAApCTBEHHBIM 00pa30oBaTENbHBIA CTaHJIAPT OCHOBHOI'O
obmero o6pazoBanus (ganee — DI'OC OO0O), yreepxaeHHoro I[Ipukazom
MununcrepcerBa npocsenieHus Poccuiickoii @enepaunu ot 31 mas 2021 r. Ne 287;

4. Tlpuxaz MunnpocBemenus Poccum ot 21 centsops 2022 r. Ne858 "O6
yTBEpKJIEeHUU  (denepaibHOro  MepeyHs  y4eOHUKOB,  JOMYIICHHBIX K
UCIIOJIb30BAHUIO TPU peaM3aliid MMEIOIIHUX TOCYAapCTBEHHYIO aKKpEIUTaIUIO
00pa30BaTeIbHBIX IPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOLIET0, CPEAHETO
obmiero 00pa3oBaHUS OpraHU3aLUsMHU, OCYIIECTBISIOLIUMU 00pPa30BaTEIbHYIO
JESITEIbHOCTh U YCTAHOBJIEHUS MIPEIEIBHOTO CPOKa UCII0JIb30BAHMSI UCKITFOUEHHBIX
y4eOHUKOB";

5. Ilpukaz Munnpocsemenuss Poccun ot 21mas 2024 r.Ne347 "O BHeceHHH
U3MeHeHni B npuka3z Munnpocsemenus Poccun ot 21 centsiops 2022 1. Ne 858;

6. Ilpukaz Munnpocsemienuss Poccun ot 4 oktabps 2023r. Ne 738 "O6
yTBEPKJIEeHUHU (eepabHOTO MEPEUHs IEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB,
JIOTIYIICHHBIX K HWCIIOJIb30BAHUIO TPU pealM3alii UMEIOIUX TOCYAapCTBEHHYIO
aKKpeIUTaIMi0 00pa30BaTeIbHBIX MPOTPAMM HAYAJIBHOTO OOINET0, OCHOBHOTO
o0111ero, CpeTHero 0oIero 0Opa3oBaHus;

7. @enepanpHasi oOpaszoBarenbHass mporpamma  OOO  (yTB. mpHKazoM
Munnpcsemenus Poccun ot 18 mast 2023 r. Ne370), (nanee ®OIT OOO0).

8. MudbopMalmOHHO- METOAMYECKOE IMHUCHMO 00 OCOOCHHOCTSAX MPETOoIaBaHuUs
yaeOHoro mpeamera. O popmupoBannn QyHKIIMOHATEHON TPAMOTHOCTH.

9. ®enepanpHas paboyasi mporpaMMa BOCHUTAHUS.

[Iporpamma mo xumuu 1a€T OpeACTaBICHUE O LENAX, OO0IIell cTpaTeruu
o0y4yeHHUs, BOCHUTAHUA M Pa3BUTUS OOYy4YAIOUIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHaBIIMBAET o0s13aTeNbHOe peaMEeTHOE coJiepKaHue,



MpeaycMaTpPUBAET pACIPEACIICHHEe ero Mo KiIaccaM M CTPYKTYPHUPOBaHHUE TIO
pazmenaM W TeMaM TPOTpaMMbl 1O XHMHH, OTMPENCTSIET KOJUYCCTBECHHBIC U
KaueCTBCHHBIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyEeMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHUS XHMHH C yY4ETOM  MEXKIPEAMETHBIX |
BHYTPHIIPEIMETHBIX  CBSI3€H, JIOTUKM  yd4eOHOro Iporecca, BO3PaCTHBIX
OCOOCHHOCTEM OOydarouuxcsi, ONpeaAessieT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOMU
MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKKe TpeOOBaHUU K
pe3ysbraTaM oOy4YeHHS XMMUU Ha YPOBHE IEJICH U3YUCHHS MPEAMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBLHON JEATEILHOCTH OOYYArOIIerocss MO OCBOCHHUIO
y4eOHOTro cojiepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PCHUS
oOyJaromierocsi, €ro MpeACTaBICHUA O MaTepUATbHOM €JIMHCTBE MHUpa, BAXHYIO
poJib MrparoT (GopMUpPYEMbIe XUMHUEH TNPEJICTABICHUS O B3aWMOIPEBPAIICHUSIX
DHEPruM M 00 DBOJIOIUHU BEIICCTB B MPHUPOJE, O IMYTAX PEIICHHS TIOO0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHS UYEJIOBEYCCTBA — CHIPHEBOHM, JSHEPreTHUYECKOM,
MUIICBOM U SKOJIOTHYCCKOM 0€30IMacHOCTH, TPOOJIEM 3/IpaBOOXPAHCHHSI.

N3ydeHne XuMuu:

CIIOCOOCTBYET  peanu3aliil  BO3MOXKHOCTEH  JUII  CaMOpPa3BUTHA |
(GopMuUpOBaHUS KYJIbTYpPhI IUIHOCTH, €€ 00mIel 1 PyHKIIMOHATEHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHWE MBIILICHUS W TBOPYECKUX CIOCOOHOCTEH
OOy4arolInuXcsi, HABBIKOB WX CaMOCTOSITENFHOW  Y4eOHOW  JIeATeIhbHOCTH,
OKCIIEPUMEHTAIBHBIX ¥ HCCIICNOBATCIbCKUX YMEHUH, HEOOXOIMMBIX KaK B
TIOBCETHEBHOW JKU3HU, TaK ¥ B MPO(PECCHOHATBHON eATeIHbHOCTH;

3HaKOMHUT CO CHeNU(DUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJblBaeT OCHOBBI
IICJIOCTHOTO B3TJIsI/Ia Ha €IUHCTBO MIPUPOJIBI M YEJIOBEKA, SIBISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yUarOIINXCS;

crocoOCTByeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIA/ B DKOJIOTUIECKOE
oOpa3oBaHre 00y4arONIUXCs.

JlanHble HampaBlIeHUST B OOyUYEHHWH XUMUU O0ECTIEUMBAIOTCS CHENU(UKOMI
comepkaHusl  yd4eOHOTO  TpeaMeTa, KOTOPBIM  SBIACTCA  TEAarOorHuecKH
aJIanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKHM XMMHH Ha OMPENIEIEHHOM JTare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX TOHSITHI XUMHUH, OCHOB
HEOPraHWYCCKOM XUMHU ¥  HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX  ITOHSATHIM
OpPraHUYECKON XUMHHU.



CrpykTypa coAep:kaHHUsl MPOTpaMMbl MO XUMHUHM C(HOPMUPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa kK €€ m3ydeHuro. CoaepkaHuE CKIIAABIBACTCS U3 CUCTEMBI
MOHITUI 0 XUMHYECKOM 3JIEMEHTE U BEIISCTBE M CUCTEMBI MMOHATHIA O XUMHUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATENILHOTO Pa3BUTHS 3HAHWW HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /l. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUU aTOMa U XUMUUYECKOM CBSI3H;

— TpeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JUCCOIMAIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (YHKIIMM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTUUYECKOTO MPUMEHEHHUS] U TOJTy4YEeHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TPOrpaMMbl IO XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJCTABICHUS O XUMUYECKON COCTaBIISAIONIEH HAYYHOU KApTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpHUPOABI, IIEHHOCTHOTO OTHOILIECHUS K HAyYHOMY 3HAHUIO U
METOJIlaM TIO3HaHWs B Hayke. M3ydeHuWe XUMHUM MPOUCXOIUT C IPUBICUCHUEM
3HAHUW W3 paHee H3YYEHHBIX YYEOHBIX NpeamMeToB: «OKpyXKalwomuid MHpY,
«buonorus. 5—7 knaccel» n «®u3uka. 7 Kiaaccy.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOIUT (POPMHpPOBAHHWE 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK O0JIAaCTH COBPEMEHHOT'O €CTCCTBO3HAHUS, MPAKTUUYECKOU
NEATEIBHOCTA 4YEJIO0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAHUN — BaKHEUITHUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJIOKCHUH,
JOCTYITHBIX O00OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
NPUOOIICHUH K HAyYHBIM METOJaM TO3HAHWUS TPH HM3YYCHUU BEIISCTB U
XUMHUYECKUX PEaKIi, B (GOPMUPOBAHUN M PA3BUTHH TO3HABATCIHLHBIX YMCHHHN U
WX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHONM H Y4eOHO-HCCIIECIOBATCIILCKON
JEATCIIbHOCTH, OCBOCHHH TIpaBMJI O€30IacHOro OOpaIleHHWS ¢ BEIISCTBAMU B
MMOBCEIHEBHOM KM3HU.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMS BaKHOC
3HAYEHUE MPUOOPENIN TaKHUE 1eJ1, KaK:



— (opMupoBaHHE MHTEJUVIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYeCKOe MPUOOIIECHHE
oOydJaromuxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METO/aM MO3HaHHs, (GOPMHUPYIOIIUM MOTHBALUIO U Pa3BUTHE CIOCOOHOCTEW K
XHMWH;

— o0ecrieueHue YCI0BUM, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaOITUMUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIIMI), UMEIOIHNX YHUBEPCAIHHOE 3HAUCHHE ISl
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBHOM M  €CTeCTBEHHO-HAayYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHATH U OIICHWBATH SIBJICHUS
OKPY’KAIOIIEro MHUpPa, HCIOJIb3YSl 3HAHWUS M OIBIT, MOJYyYEHHBIC NMPU H3YUCHUU
XUMUHU, TPUMEHATh WX TPU PEIICHUU MpPoOJIeM B TOBCEIHEBHOW KWU3HU U
TPYAOBOM JAEATEIBHOCTH;

— ((opMupoBanue y O0OydYarOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJs BBIPAOOTKH DKOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoGuis M HANpPaBICHHOCTH JaTbHEHUIIEro
o0y4eHHUSI.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHus, cocTaBiseT 136 yacos: B 8 kiracce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COIAEPKXAHUE OBYUEHUSA

8 KJIACC

IlepBoHayabHbIE XUMHYECKUE IOHATHUSA

[Ipenmer xumuun. Poib XMMUM B KW3HHU Ye€JIOBEKA. XMMHUSA B CHCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATrperaTHoe€ COCTOSHHE
BeniecTB. [loHsATHE O MeTOnax MO3HAHHWS B XMMHUHU. UHUCThIE BEIIECTBA U CMECH.
CniocoObl pa3aeneHus: CMecen.

ATOMBI W MOJEKYJIbl. XHUMHUYECKUE dJIEMEHTbl. CHUMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.



Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX HJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAsT aTOMHasi Macca.
OtHocuTEenbHAS MOJEKYIIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEIMHECHUMU.

KomnuecTBo BemectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHMI] BemiecTtBa. Pacuérel mo dopmyiam
XUMHUYECKUX COCTUHEHHUIA.

DU3UUECKUE U XUMHUYECKUE SIBJIICHUA. XUMUAUYECKasA peakus U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MacChl BemecTB. Xumuueckue ypaBHeHus. Knaccudukanus
XUMUYECKUX peakIuii (COeqUHEHHUs, Pa3JIOKECHHUS, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, mpaBUjiaMu paboOThl B Ja0OpaTOpUu U
npuémaMu oOpallieHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M OMHUCAHUE
bu3MYeCKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHUE
buzmdeckux (TIaBleHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMs BOJIb) U XUMHUYECKUX (TOpEHHE CBEYM, IMPOKATMBAHHE
METHOW MPOBOJIOKHU, B3aUMOJEHCTBHUE MeJIa C KUCIIOTOW) sIBIICHUHM, HAOIIOICHUE U
ONMCAaHWE TPU3HAKOB TMPOTEKAHUS XMMHUUYECKHX peakuuil (pasjokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapus, pa3joKeHHe THUIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAecTBHE Kere3a ¢ pacTtBopoM conu meau (1),
U3y4YEeHHE CIOCOOOB pa3/ieNieHusi CMECei: C TOMOIIbI0 MarHuTa, (hUIBTPOBAHHE,
BbIMIApUBaHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MOBAPEHHOM
Colv, HaONIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHHE MOZEIEH MOJEKYII
(1apocTep>KHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopon — 3Ja€MEHT U MpPOCTOe
BemecTBO. Haxoxmenue kuciopoma B mpupojae, (HU3MUYECKHE M XUMHYECKHUE
cBoiictBa (peakuuu ropenwus). Oxcunbl. [lpumenenue xucnopoga. CrocoOsl
MOJIYYCHHsI KUCJopoAa B JabOpaToOpuy W MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KUCIOPOIa.

TemmoBoit 3P heKT XUMUYECKONW pPEaAKIUU, TEPMOXUMHUYECKHUE YpPaBHEHWSI,
9K30- M JHAOTEPMHUUYECKUE peakiuu. TOoIUIMBO: yroib M METaH. 3arps3HEHUue
BO3/lyXa, YCHJIEHHNE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — nsnemMeHT m mpocrtoe BemecTBo. Haxoxxmenue Bogopona B
npupojie, (Guznyueckue W XMMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonydeHus. Kuciorel u comnmu.

MosnsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.



duznueckue CcBOMCTBA BOAbL. Boma Kkak pacTBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis1 BEIIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUA.
Ponb pacTBOpoOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Boabl B HMPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coeauHenuil. Oxcuanl. Kiaccuduxarms
OKCUJIOB:  cosiecoOpasyromiue (OCHOBHBIC, KHUCJIOTHbIE, aMdoTepHble) W
HecosneoOpaszyronue. Homenknatypa okcugoB. Du3nmyeckue U XUMUYECKHUE
cBoicTBa OKCUO0B. [loyueHune okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMMN: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHuii. PU3NUECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [losryuenrne OCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa comneil. @u3znueckue U XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonydenue comen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEJEJICHNE COAEPKAHMS KUCIOPOJa B BO3IYXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3y4YEHHE CBOMCTB KHCIOpOJa, HabIoIeHne
B3aUMOJCHCTBHSI BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS H
NpeKpaileHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMKMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3YyUYCHUE
CBOWCTB BOAOpoJa (ropeHue), B3aumojeicTeue Bojaopoja ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUACOMATEPHUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEILECTBA, B3aUMOJECHCTBUE BOJABI C METAJIaMHU
(HatpueM ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIAEOMATEPHUAJIOB),
UCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HaOJFOICHNE M3MEHEHUsI OKPACKH WHIUKATOPOB B PacTBOpPaxX KUCIOT U MICIOYEH,
u3yueHue B3aumojieiictBusa okcuaa meau (II) ¢ pactBopom cepHOl KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUM{ HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3ajlad 1o TeMe «BaxkHehlmune KIAacChl HEOPraHUYECKUX
COECTMHEHUI».



HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
aementoB JI. HU. MenpeneeBa. Crpoenue aTomMoB. XHMMHUYECKasi CBS3b.
OxkHCINTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKM KiacCU(UKAIMK XUMUYECKUX dneMeHTOoB. [lonsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE U IETOYHO3EMENbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(PpOTEpHbIE OKCUIbI
Y TUAPOKCHUJBI.

ITepnonunueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOJIHAs  (QOpMBI
Ilepuonnueckon cucremsl xumuueckux 3iemMeHToB 1. . Menneneesa. [lepuonst
u rpynnbl. PU3NYECKHI CMBICI NOPSIAKOBOIO HOMEpa, HOMEpPOB IlepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0ueK aroMoB  TepBbIX 20 XMMHYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl . M. MenneneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MOJjsipHass M HEMOJIApHAs) CBS3b.
DIEKTPOOTPUIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydyeHue oOpa3IOoB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCIOT M IIEJIOYEH, IMPOBEIACHUE OIIBITOB,
WUIIOCTPUPYIOLIUX  NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHNUS).

Mexcnpeomemmunie cea3u

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYILIECTBIISIETCSI 4Y€pEe3 HCIOIb30BAHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
IIOHATHMN, TaK W IOHATHM, SBISIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.

OO01Me ecTecCTBEHHO--Hay4YHbIE MOHATHS: HAy4YHbIN (akT, rUnoresa, Teopus,
3aKOH, AaHaJlu3, CHUHTE3, KIacCu(UKaIMs, NEePUOJUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.



®dusnka: maTepusi, aToM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
M30TOMNbI, PaMOAKTUBHOCTb, MOJIEKYNA, dJIEKTPUUECKUN 3aps]l, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, (hM3NYECKUE BEIUYHMHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE37b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HbIE NCKOIAEMBbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XxXUMHUYecKasi peaKkuus

[lepuonuueckuii 3akoH. [leprnonuueckas cucteMa XUMHUYECKUX 3J€MEHTOB /1.
N. MenpneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TMEPUOJOB, KajIusl, KalblMs U UX
COCIMHEHUA B COOTBETCTBMM C TIOJOXKEHHEM »3JieMeHTOB B llepuoanueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BellecTBA: BUJIBI XMUMHYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKUE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakiui Mo pa3IudHbIM MIPU3HAKaM (110 YHUCTY
M COCTaBy YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(ddekrTy, 1o
U3MEHECHHIO CTETICHEW OKMCJICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIINH, TEPMOXUMHUYECKHUE
YpaBHEHHSI.

[TonsiTie 0 ckopocTH XuUMHUYecKoW peakmuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTePOreHHBIX
peakuusx. llonstue o karanuse. [lonstue o xumnueckoM paBHoBecuu. DaKToOpHI,
BIIUAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pEeaKkIuu. CocraBiieHre  ypaBHEHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl € HUCIOJB30BAaHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPOIUTHUECKON AUCCONUALINH. DIEKTPOIUTHI U HEITEKTPOIUTHI.
KaTtnonsl, anronbl. MexaHuU3M JUCCOLMAIIMKM BELIECTB C PA3IUYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.



Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIl€HHbIE HMOHHBIE YpaBHEHMs peakumii. CBOWCTBa KHCIIOT,
OCHOBaHMUW U COJIeW B CBET€ TMPEJACTABICHUN 00 DIIEKTPOJIUTHYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HEMETa/uioB (TpaduTa W anMasa), CJIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakinu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOMPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJOYed U  CoJiel
(BO3MOXKHO  KCTOJIb30BAaHME BHJIEO MaTepUajioB), TMPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKAHUST  peakuuid  HMOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBID KAYECTBEHHBIX pEAKIMl HA  HWOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHUMHUYECKHME CBOWCTBA Ha MNpPHUMEpPE  XJopa
(B3auMOJIEHCTBME C MeTaylaMH, HEeMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHW3M YeJIOBEKa. BakHelllue XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapakrtepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAUDUKAIINKI KHCIOPOaa
U cepbl. XUMHUYECKHUe CBOMCTBa cepbl. CepoBOIOpOAd, CTpOeHHE, (HU3HMYECKUE U
XUMu4eckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (Qu3nUeckue ¢ XHMHYECKHE CBOWMCTBA (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMONYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. Haxoxaenue cepbl W €€ COCAMHEHHA B MPUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3AYyXa U BOJOEMOB), CIIOCOOBI €0 MPeI0TBPALCHUS.



OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETIEHU OKUCIEHUS. A30T, pacHpOCTpaHEHHE B MPUPOJIE,
dbuznveckue U XumMuieckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHMS,
ux (pu3nyYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasg KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoMcTBa (0OIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT U craeruduyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MUHEPAJIbHBIX
ynoopenuit. XuMHUUECKoe 3arpsi3sHEHNE OKPYKAIOIIeH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, pusnueckue U XUMUUIECKUE CBONCTBA,
nostydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTuka amemMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTCNICHW  OKHUCICHHUS.  YTUIEpOJd,  aJJIOTPOITHBIE
MoauUKAIMK, PACIPOCTpaHEHUE B MpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBorcTBa. Ancopoumsi. KpyroBopot yriepoaa B npupojae. Okcunbl yriepoaa, ux
dusznueckre W XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOrMYecKHUe MpOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r17100anbHOTO TMOTEIUICHHUS KIMMaTa, NapHUKOBBIM
sbdexT. YronbpHas Kucnora u e€ coiu, ux (pU3nYecKkue U XMMHUYECKUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3SIUCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alle€TUJIEH, STAHOJI, TJIMUEPUH, YKCYCHas KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHHMH.

Kpemnuii, ero ¢musnueckue W XHMHYECKHE CBONCTBA, TIOJNYYCHHE H
npumeHenne. CoenuHeHHuss KpemHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuae kpemuus (IV) u xpemuueBoit kuciore. CHUIMKATHI, UX HCIIOJIb30BAaHHUE B
OBITYy, B MIPOMBIIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE MaTepHalbl: KepaMuKa,
CTEKJIO, IIeMEHT, OeToH, *xkene300eToH. [IpobaeMpl 6€30MacHOr0 HCMOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:



M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEICHNE KAUECTBEHHBIX PEAKIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpazmamMmu  cepbl W €€  COeQUHEHMSIMU  (BO3MOXHO  HCIOJb30BaHUE
BHJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3Yy4YEHUE XHUMHUUYECKUX CBOWCTB
pa30aBICHHON CEPHOUM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiny Ha Cyibdar-
MOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepuanoB), o0pas3amMu a3oTHBIX U (PocPopHBIX ya0OpeHUid, MoTydeHue,
coOupaHue, paclo3HaBaHWE MW M3YYCHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHUS U Gocdhar-uoH U U3yYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOIb30BaHUE BUJICOMATEPHUAIIOB), U3yUYCHUE Mo/iereit
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyaepeHa, O3HAKOMIICHHE C
poIecCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTasa, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHUE KAaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPONYKIHMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIBHBIX
3az1a4 o teMe «BakHelne HeMeTaJuIbl U UX COCTUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnoynoxeHuss B llepumoamueckoil cucteme xumuueckux osiemeHtoB [l U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pemeérka.  DNEKTPOXUMHUYECKUM  psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
CIOCOOBI TIONYYeHHsS] MeTayioB. [loHATHE O KOPpPO3WH METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrjaBel (CTanb, YYryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAXOXKJEHUE B MPUPOJE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABI HaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METAUIOB U HUX
COEIMHEHU.



IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diiemeHtoB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJI€HUE B IIpupoae. PU3nUeCcKrue U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [leproanueckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJIEHUE B mnpupoae. PuU3MYECKUE U
XUMUYECKHE CBOMCTBA kene3a. OKCUbl, TuapoKcu bl U conu xkenesa (1) u sxenesza
(IIT), ux cocra, CBOIMCTBA U MOJTyYCHHE.

Xumuueckuit IKCcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS XKejle3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U oNMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU WOHAMHU HATpus, Kajlusg M KalblMs (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIeoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeiline
METaJUIbl U UX COEAUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOM KW3HM YEJIOBEKAa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpaius Beuects, nainee — [1/IK). Ponp xumMuun B pemieHnn 3KOJI0TMYeCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOLIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKkoH,
TEOpHs, aHajiu3, CHUHTE3, Kilaccuukaiuus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: maTepusi, aTroM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAILIIMNYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MuUHEpaATbI, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTHUTAIOTCS B XOA€¢ OOyYCHHUS XUMHUHU B €IUHCTBE Y4eOHOU W
BOCIIUTATEIIbHON JICSITCIIBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMM
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMHU IICHHOCTSIMHU, TPUHATBIMH B
oOIecTBe TMpaBWJIaMHM W HOPMAaMH IIOBEJICHHUS M CIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIIUN 00YJatOIIHXCS.

JIn4HOCTHBIC  pE3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromIUXCs
PYKOBOJICTBOBATbCS ~CHCTEMOW TIO3UTHUBHBIX IICHHOCTHBIX OpPHECHTAIUA U
pacHIMpeHne ONbITa JACATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUSA

IIEHHOCTHOT'O OTHOIIICHUS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUICCKOMY
U HAYYHOMY HACJICIAWI0, TIOHMMAaHUS 3HAYCHUS XUMHUYSCKOW HAyKH B IKHU3HHU
COBPEMEHHOI'0 00IlIeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(MOpManueil o
MEPEOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUSCTBEHHOH XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U OOIIECTBRa;



2) TPaskIaHCKOT0 BOCIIUTAHUSI:

MpEACTaBICHUS O CONMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIIEOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
NESATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NESITEIHHOCTH MPHU
BBITIOJIHEHUM Y4YEOHBIX, TIMO3HABATENIHHBIX 3a7a4, BBIMOJHEHUU XUMHUYECKUX
AKCTIEPUMEHTOB, CO3IaHUU YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO0
M B3aUMOIIOMOIIM B Tpollecce HITOW Yy4eOHOW JEATeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJACHUE M TIOCTYNKHA CBOUX TOBApHUIIEH C TO3UIINH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHWS

MHUPOBO33PEHUYECKUE TPEJCTABICHUSI O BEIECTBE U XUMHUUYECKOM pEeaKIluw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABJISIONINE
OCHOBY Il TIOHMUMAaHHS CYIIHOCTH HAay4HOU KapTHUHBI MUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPHUPOJBLI, B3aMMOCBS3SX YEJIOBEKA C
PUPOTHOMN CPEOH, O POJIM XMMHUHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABAaTEIbHBIC MOTHBBI, HANPABICHHBIC HA TOJIydYCHUE HOBBIX 3HAHHUH IO
XUMHH, HEOOXOIUMBbIE Jisi OOBSCHEHHS HaOJI0JlaeMbIX IPOIIECCOB M SIBICHHIA,
NO3HABATEIbHOM, WHMOPMAIIMOHHOW M YHUTATENbCKOW KYJNbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JIOCTYIHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYeHHIO M TIO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JESITENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHA OOyuYeHHUS B
JIaJIbHEUIIIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH HW3HW, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0pOBBI 00pa3 XWU3HM, OCO3HAHWE TMOCIEICTBUN W
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHKOB, KYpEHUS),
HEOOXOIMMOCTH COOJIOJCHUS TPaBWI OE30MAaCHOCTH TPH  OOpaIleHUU C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHUIO Mpodeccrii U Tpyaa pa3IndHOTO poa,
YBOKEHHE K TPYAy M pe3yibTaTaM TPYAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS] NPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHJIMBUIYaJIbHOW TPACKTOPUU MPOJOJKEHUSI 00pa30BaHUs € YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,



YCTEITHON TPOo(heCCHOHATBHON ACATSIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITHPOBATHLCS B MPOQPECCUOHAIBHOM Cpelie;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

DKOJIOTHYECKH II€JIeCO00pa3HOE OTHOIICHHE K TPUPOJIC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, TOHUMAaHHUE [IEHHOCTH 370POBOTO H
O0e3zomacHoro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(GU3HUECKOMY W TICUXHUYECKOMY 3J0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHUS
mpaBuI 0€30IMTACHOTO MTOBEJCHUS TP padOTe C BEIIECTBAMH, & TAK)KE B CUTYaIUsX,
YIPOKAIOIINX 3IOPOBBIO M JKU3HH JIFO/ICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, IMOJIydaeMble NMPH WU3YYCHUH XUMUH, IS
pEIICHHMS 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEIOH, JIJIS TOBBIIICHHSI
YPOBHS  DKOJOTHYCCKOW  KYJNBTYpbl, OCO3HAHHMS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM WM IMyTeH MX PEIICHUS TOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUS PyKOBOJCTBOBATHCS MM B IMO3HABATEIBHOM,
KOMMYHHUKATHUBHOW W COIIMAIBHON TTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MeranpeaMETHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33PCHHS OOIICHAyYHBbIC TIOHATHS (3aKOH, Teopus,
IPUHITUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, PIKCIIEPUMEHT U JIPYToe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMeTax M IMO3BOJSIOT Ha
OCHOBE 3HAHHMH U3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
HAy4YHOU KapTHHE MHUpPa, U YHUBEpPCAJIbHbIC YUeOHBIC NEeHCTBUS (TI03HABATEIbHBIC,
KOMMYHHKATUBHBIC, PETYJIATHBHBIC), KOTOpbhle oOecrneunBaroT (HOpMUpPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIIPHOMY IUIAHUPOBAHUIO W OCYIICCTBICHUIO Y4eOHOMU
NEeSATEeITLHOCTH.

ITo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

YMEHHS HCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHWI: PACKPHIBATH CMBIC XUMUYECKUX TMOHSATUH (BBLACIATh X XapaKTEepHBIC
MPU3HAKK, YCTAHABIMBATH B3aWMOCBSI3b C JPYTUMU TOHSATHUSMH), HCTIOIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTACIBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS H
KPUTEPHUH ISl KIACCU(PUKAIMA XMUMHUYECKUX BEIIECTB M XUMUYECKHX PEaKITHi,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3YyUCHHSI,
CTPOUTH JIOTUYECKHUE PACCYKICHUs (MHIYKTHBHBIC, ICTYKTUBHbBIC, 110 aHAJIOTHH),
JIeaTh BHIBOJBI U 3AKITFOUCHHS;

yMEHHE TMPUMEHSATH B TIPOIECCe TO3HAHUS TOHATHS (NMPEIAMETHBIE W
MeTaIpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCTIONb3yEeMbIE B XHMHUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHIEMBIE B XUMUU MOJICIIbHBIE TIPE/ICTABIICHUS —



XUMUYECKUI 3HAK (CHUMBOJI dSJIEMEHTa), XUMH4YecKas ¢Gopmysia U YypaBHEHHUE
XUMUYECKOU PEaKIMU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3ajlay, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTaBICHUNM BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC
MIPU3HAKU U3yYaeMbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TMPUUYUHHO-CIEJCTBEHHBIE CBSI3M WU
MPOTUBOPEUHMS B U3yUaeMbIX MIPOIIECCax U SIBICHUSX.

Ba3oBble uccienoBarejibckue 1eiCTBHS

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS, a TaKKe B KadeCTBE OCHOBBI Il (DOPMUPOBAHUSI TUIOTE3BI TIO
IIPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

npuoOpeTeHne OIMbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU W TMPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE Ha0IoJaTh 3a XOJOM Tpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, PopMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEJAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAIW3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyYaeMyl0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIpPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUUYECKU OIICHHUBATH NPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIE METOJBI W 3alpOoChl MPHU MOUCKE U OTOOpE
UHPOPMAIIMK U COOTBETCTBYIONIMX JAaHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONMPEEIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCTOJB30BaHMUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3TUUYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSTEIILHO BBHIOMPATh ONTUMANBHYIO (pOpMy TIpecTaBlieHus nHOpMaIuu u
WUTIOCTPUPOBATh pEUIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMaMu rpaduKi U UX KOMOMHAIUSIMU;

YMEHUE HCHOJIb30BaTh M AHAJIM3UPOBaTh B IIpolecce Yy4eOHOU W
MCCJIEI0BATEIBCKON ACATENHPHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH MPUPOIHOU
Cpenpbl.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

yMEHHS 3aJlaBaTh BOMpPOCH (B XojAe Jauanora W (WiIM) JUCKYCCHM) TIO
CylllecTBY  oOCyXkJgaeMoM  TeMbl, (QOpMyIupoBaTb CBOM  MPEHAJIOKEHUS
OTHOCHUTEJIbHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;



YMEHHUS  MPEACTaBIATh  MOJIYy4YEHHbIE  pe3ydbTaTbl  MO3HABATEIbHOM
JESATENbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeNaTb MPe3eHTAlHUIO
PE3YJIbTATOB BBINOJHEHUS XMMHUYECKOro 3KCIEpUMEHTa (11abopaTopHOro OIbITa,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4ye€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHON M MCCIEIOBATEIIbCKON  NESITEIbHOCTH MpPU  PEIICHUU
BO3ZHUKAIOUIMX NpoOJieM Ha OCHOBE Y4E€Ta OOLIMX HMHTEPECOB U COIIACOBAHMUS
no3unuil (00CyXkaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHI, oOmNpeneleHue KpPUTEpPUEB IO OIEHKE KauecTBa
BBINIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OIpEAENsITh LEJU JeATeIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BEIOMpATh Hanbosee 3(h(PEeKTUBHBIE CIIOCOOBI PEIICHUS YIEOHBIX U
MO3HABATEIbHBIX 3a/lay, CaMOCTOATEIbHO COCTABIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIH aJTOPUTM JICUCTBUN TIPU BBINIOJTHEHUU 3aJaHUd ¢ Y4ETOM
MOJIyYeHHUS HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IeJIH, yMEHHE
UCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOIO JaHHOM (¢enepalibHON pabdoueil mporpammoi,
BBIJICIISIFOT: OCBOCHHBIE OOYYAIONIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHM, crenupuyeckue s MpeaMeTHOM obmacth «XuUMHs», BHUIBI
NESTENBbHOCTH TI0  TOJYYEHUI0O HOBOTO  3HAHUSA, €ro HWHTEepIpeTaIui,
IpeoOpPa3oBaHUIO U MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonuy oOyuenus B 8 kiacce npegMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX MOHSTUN: aToOM, MOJEKYIa,
XUMHYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J1OJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasi PEeaKius, KiIacCU(UKAIMSI DPEaKIUi: peakiuu
COCMHEHUS, PpEaKIUU Pa3JIOKEHUs, PEAKIUU 3aMEIICHUsl, pPEeaKiuu
oOMeHa, 3K30- U 3HAOTEPMHUUECKUE PEeaKInu, TeIIoBOi 3(hPeKT peakiuu,
SIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTaj b, paguycC



aToOMa, XMMHYECKAsl CBSI3b, MOJAPHAS W HEMOJSApPHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, UOH, KaTHOH, aHHOH, PACTBOP, MACCOBasl JOJISI BEIIECTBA
(Mpo1EHTHAs] KOHLIEHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OTIPENIECNIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKWCJIEHMsI  DJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUN 10
dbopmynaM, BHJ XUMHYECKOW CBsi3u (KOBAJICHTHasT W HOHHAas) B
HEOPraHWYECKUX COCJIMHECHUSAX;

packpbiBaTh cmbici [lepuognueckoro 3akona [J[. WM. Menneneena:
J€MOHCTPUPOBATh IMOHUMAHHUE TMEPUOJINMYECKON 3aBUCUMOCTH CBOICTB
XUMHUYECKHX JIEMEHTOB OT MX MOJokeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIDPHOTO YY€HHUsI, 3aKOHA ABOTraapo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuonnueckoit
CUCTEMBl XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATHS «TJaBHAs
noarpymnmna (A-rpynna)» u «mnobouynas noarpynmna (b-rpynmna)», mMansie u
OOJbIIME TEPHOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabiune «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MeHpeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio SJIEKTPOHOB
U pacIpeiesICHUE UX MO 3IEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKHE DJIEMEHThI, HEOPTraHUYECKHE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu30BaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, IMTOATBEPK/IAsl OMUCAHUE MPUMEPAMU MOJICKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTEKAaHHS XHMHUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIIATD OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHUYECKOr0 JJeMEHTa Mo Qopmyse
COEIMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPABHEHUIO XUMHUUYECKOW PEAKLINH;



MIPUMEHSITH OCHOBHBIE OIEpallid MBICIUTEIBHOU ACSTEILHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTU3aluIo, KiacCU(UKAIIHIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€H — ISl M3YyYEHHs] CBOMCTB
BEIIECTB W XHUMHYECKUX PpEaAKIUH, ECTECTBEHHO-HAy4YHbIC METOJbI
MO3HAHUS — HAOIIOJIEHUE, WU3MEPEHHUE, MOJICTIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIeNOBaTh  IIPaBWJIAM  TMOJIb30BAHUA  XMMHUYECKOW  TOCYIOM U
1abopaTopHbIM 00OpYyAOBaHHMEM, a TakXKe IpaBuUjIaM oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU TI0 BBINOJTHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB MO TMOJYYCHUI0O U COOUPAHUIO
razoo0pa3HbIX BeHIeCTB (BOJIOPOJIa U KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIEM PAaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBaTh M MPOBOAUTH  XUMHYECKHUE  DKCIEPUMEHTHI  TI0
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TTOMOIIbIO MHIUKATOPOB
(;makmyc, dheHnondraaent, METUIOPAHX U IPYTHE).

K koHIiry oOyuenus B 9 kjiacce npeMEeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMHUUYECKUU
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHSI, XUMUYECKasl peakiusi, XUMU4YecKas CBs3b, TEIUIOBOM 3(dekT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJUTUYECKAs IUCCOLMALMS, pPEaKUUd HOHHOTO
oOMeHa, KaTalim3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKUCIIUTEIb,  BOCCTAHOBHUTENIb, OKHUCIEHHE U  BOCCTAHOBIICHHUE,
ajoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAsi,
MeTaJUIM4ecKas), KpUCTaJUIM4YecKass pemeTKa, KOPpO3Hs METAIIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOM pEaKUHUH, IPEAEIbHO JIOIMyCTUMAs
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHWYECKUX IIOHSATHU U
OPUMEHATH 3TU HOHSTHUS NPU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XUMUYECKYID CHUMBOJHUKY JUISl COCTaBJICHUS (PopMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONPEAENATh BAJICHTHOCTh M CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTAaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIAcCy COEIMHEHUH 1o (opMynam, BUI XUMHUYECKOUH
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIM4YecKas) B HEOPraHMYeCKUX



COEIMHEHHUAX, 3apsi] MOHA 10 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COECIUHEHUH, TUI KPUCTAIIMYECKOU
PELIETKM KOHKPETHOI'O BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMaHWE: OMNHUCHhIBATH M XapaKTepU30BaATh
Tabinunyto ¢opmy llepruoanyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
pasznuyarh MOHATUS «rJ1aBHas noarpymnmna (A-rpynna)» M «noOodHas
noarpynna (b-rpynma)», Maible W OONbIIME NEPUOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpbIE HMEIOTCS B TNEpUOAMYECKOW Tabmuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIlee 4YHUCIO JJIEKTPOHOB U
pacrpesieieHue HMX MO0 DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U HUX COCIUHEHUU B
npenenax MajblX MEPUOJI0B U TJIABHBIX MOATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B peaklUu
BEIIECTB, MO TEIUIOBOMY 3(P(eKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCIEHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME W crenuUUecKrue XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOATBEPKIasi OIMNHCAHUE
IpUMEpaMU MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJIUTHYECKOM JUCCOLMALMM  KHUCIIOT,
IEJIOYEH U COJIEH, TIOJIHBIC U COKPAIIEHHBIC YPABHEHHS PEAKIIU HOHHOTO
oOMeHa, ypaBHEHHUS pEakluid, MOATBEPKIAIONIMX CYIIECTBOBAHUE
T€HETUYECKOW CBSI3U MEXY BEIIECTBAMH PAa3IMYHbBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMA
HOCPEICTBOM COCTaBJICHUS JIEKTPOHHOIO OanaHca 3TUX PEaKIHii;
IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHHMSI XMMHYECKHUX NPEBpAIllCeHUH B Pa3IUUHBIX
YCIIOBUSIX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmye
COEIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPABHEHUIO XUMUYECKON PEaKIINH;

coONioaTh ~ MpaBWia  MOJB30BaHUS ~ XUMHUYECKOW  TOCyIoW |
nabopaTopHbiM O0OpYJOBAaHHMEM, a TakXkKe MpaBWwia oOpalieHuss ¢



BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIHMSMH TIO BBIOJTHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO W COOHUpaHUIO
ra3zo000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

NPOBOAUTh  PEAKIWH,  IOATBEPKIAIONINEC  KA4YeCTBCHHBIH  COCTaB
Pa3TUYHBIX BEMISCTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMHM/I-,
uoaua-, kapoonat-, ¢ocdar-, cuiMkar-, CyibQar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI W3YYCHHBIX METAJIOB, NMPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPTaHWYECKHUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OTEpAIlMH MBICIIUTEILHON JACATCIBHOCTH — aHAIIN3
U CHUHTE3, CcpaBHeHHE, OO0O0OIIeHrne, CHUCTeMaTH3allhlo, BBHISBICHUE
NPUYUHHO-CIICJICTBEHHBIX CBS3€H — JIJI1 W3YYCHHS CBOWCTB BEIIECTB H
XAMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOABl TIO3HAHHS —
HAOJIIOJICHHE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMEHT (pCasIbHBIN U
MBICJICHHBIMN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duekTponHble (¢ poBbIE)
n/ KonTtpoJbHbie IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
n padoTsbI padoThI
Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUSA
XuMusg — BakHas 00J1aCcTh
1.1 €CTECTBO3HAHUA U IIPAKTUYCCKOU 5 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837c¢
JESITEILHOCTH YEJI0BEKA
bu6moreka [IOK
1.2 BemectBa €CKHeE pea 15 0
HICCTBA 1 XHMHIHCCKHE peakitu https://m.edsoo.ru/7f41837c¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosayx. Kucnopon. [Tonsarue 06 bubnuoreka [IOK
2.1 6 1
OKCHIaX https://m.edsoo.ru/7f41837c
Boaopoa.Ilonstue o kucnorax u bu6moreka [IOK
2.2 8 1
COJIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [JOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bu6mmoreka [JOK
2.4 . 11 1
COECOUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akoH u [lepuoanveckasi cucrema xumuieckux 3jemMeHToB JI. M. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucTeEMa XUMHYECKUX

bubnuoreka [IOK

3.1 7 0 0
anemeHToB JI. 1. Menpemne-eBa. https://m.edsoo.ru/7f41837c
Crpoenue aToMa
3.9 Xumudeckas cBsizb. OKUCIUTEILHO- 8 1 0 bu6mmoreka [{OK
' BOCCTAHOBUTEJIbHBIE PEAKIINHU https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
4 15
TOTO 1o pasiety https://m.edsoo.ru/7f41837c
bu6moreka [IOK
P 3 0 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
I[MTPOTPAMME
9 KJIACC
Ne KoanuyecTBo 4acos
HaumeHoBaHue pa3/iejioB U TeM
n/ OrDAMMLL K IpakTH4YecKHe DJIeKTpOHHBIE (HU(ppOBEIE)
n nporp Bceero OHTPO.ILHBLIC pa6oThI o0pazoBaTelibHbIE pecypehbl
padoThbI
Pa3znen 1. BenmecTBo 1 XUMMYEeCKHE PeaKku
11 [ToBTOpEeHME M yriyoOaeHue 3HAaHUH 5 1 0 bubnuoreka [JOK
' OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnunoreka [JOK
' XUMUYECKUX PeaKiuil https://m.edso0.ru/7f41a636
13 DNEeKTPONUTHYECKAs! JUCCOLIMALIMSL. 8 1 1 bubnuoreka [JOK
' XHMMHUYECKUE PEAKIIUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17

Pasznen 2. HeMeTa/sibl M X COeIMHEHUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636
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OO11ast XapakTepUCTUKAa XUMUYECKUX

bubmuoreka [IOK

2.1 aneMeHToB VIIA-rpynmsl. ["anorenst 4 https://m.edsoo.ru/7f41a636
22 | e e | B 10K
' PYHIIBL £Cp https://m.edsoo.ru/7f41a636
COCOANHCHUA
a | e | Bumorera 0K
) PYIIIBL. i https://m.edsoo0.ru/7f41a636
dhochop 1 Ux coeNMHEHHS
P ol B B LOK
' . PYIIIBL. poat https://m.edsoo.ru/7f41a636
erMHI/II/I 1 UX COCOAUHCHU S
Hroro mo pazueny 25
Pa3zpen 3. Merajiibl 1 UX COeTUHEHU S
N bubnuorexa [JOK
31 Obmue cBoiicTBa MeTaIUIOB 4 https://m.edso0o.ru/7f41a636
32 Baxneiimme Mmetamisl 1 X 16 bubnuorexa [JOK
' COEIMHEHUSI https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemecTBa u Matepuasl B ;KU3HU 3 bu6mmoreka [JOK
' YyeJloBeKa https://m.edsoo.ru/7f41a636
Utoro mno pazneny 3
PesepBHOE BpeMms 3 bubanorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITIPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA
[loypounblie pa3zpaboTKu ypoka

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://m.edsoo.ru






