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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma o XUMHUK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHWs, COCTABJICHHAs HA OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHasi 0Opa3oBaTelibHAs NporpamMma OCHOBHOTO OOIIETO
obpasoBanus, npeacrabieHHas B PI'OC 00O, a takke Ha OCHOBE (eaepalibHON pabdoueil mporpaMMbl
BOCIIUTAHUSA U C y4€TOM KOHUENIMHM IMpenojaBaHusi Kypca mnpeamera «XuMus» B 00pa30BaTeIbHBIX
opranuzauusax Poccuiickon @enepauuu.

[IporpaMMa Mo XWMHHM JaeT MPEACTaBICHHE O TMpeAMeTax, OOyl CTpaTerutro oOydeHus,
BOCIIUTAHUS M Pa3BUTHSA OOy4YAIOMIMXCA B paMKax y4eOHOro MpeaMera, yCTaHaBIMBAET 00s3aTelbHOE
npeIMETHOE CcoJiepkaHue, obecrieunBaeT OOECMEYeHHe €ro Io KiaccaM M CTPYKTypUpOBaHHE TIO
paszuenam ¥ TeMaM MporpamM Mo XUMHUHU, OTIPEIETIAET KOTMIECTBEHHBIC U KAUeCTBEHHBIC XapaKTEPUCTHKU
COJIEpXKaHUsI, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh M3YyUYCHUS. XUMHUS C YUETOM MEKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBf3€H, JOTMKAa y4eOHOro TMpoIecca, BO3PACTHBIX KaTEropuil oOyuaromuxcs,
OTIPE/ICIISII0T BOZMOKHOCTH MpEeAMEeTa JUIsl peaiu3alui TpeOoBaHUs K pe3ybTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeNpHON MPOrpaMMbl Ha YpOBHE 0a30BOro oOIIero oOpa3oBaHus, a TakkKe TpeOOBaHUS K
pe3ynbTaTaM OOyYeHHs XMMHUU Ha YPOBHE IIeNiell M3y4deHHs MpeaMeTa U OCHOBHBIX BUIOB Y4eOHOTO
mpoliecca -Mo3HaBaTeIbHON JIEATEIbHOCTH 00yUYaroIIerocs: 0 OCBOCHUIO YUYEOHOTO COJIEPIKaHMSI.

3HaHMe CiyxuTened wmupa i (GOPMHUPOBAHHMS ~ MHUPOBO33PEHUS  OOYYarOIIErocs, €ro
MPEACTABIICHHH O MaTepuaJbHOM €IWHCTBE MHpA, OCHOBHAs POJb KOTOPOTO 3aKI0YaeTCs B
(GhopMHUPOBaHUM XMUMHUH MPEACTABICHUI O B3aUMOIIPEBPAIICHHUSIX YHEPTUN M O 36MHBIX TeJlaX B IPHUPOJE,
0 MYTSX pEelIeHMs, CBA3aHHBIX C MpoOJIeMaMH Pa3BUTHUS YEJIOBEUECTBA —BOIl MPHUPOJBI, SHEPTETHUECKOH,
MaTepuaIbHONH U OCHOBHOM 0€30MacHOCTH, MPOOIEMBI 3[JpaBOOXPAHEHHUS.

N3yuenune xumuu:

obecrieueHre yCIOBUM A7l CAaMOPa3BUTHUS U KYJIbTYphl TUYHOCTH, €€ O0IIel U (QyHKIIMOHATIHLHOTO
(dbopMUPOBaHUS TPAMOTHOCTH;

BHOCHUT BKJIQJl B HABBIKM MBIIUICHUS W TBOPYECKUE CIIOCOOHOCTH OOYYArOIIMXCS, HABBIKU HX
CaMOCTOSITEIbHOW y4eOHOH JICSITEIbHOCTH, OJKCIIEPUMEHTAIBHBIX MW HCCIIENOBATEILCKUX YMEHUH,
HEOOXOMMBIX KaK B TOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATBHON JIEATEILHOCTH;

3HAKOMCTBO €O crielu(UKON Hay4dHOTO MBIIIJICHHS, 3aKJIabIBAIOIIEE OCHOBBI 1IETI0OCTHOTO B3TJIsSAa
Ha €IMHCTBO MIPUPOJIBI u YeloBeKa, SIBJIETCS OTBETCTBEHHBIM 3TarnoM
B Pa3BUTHUH €CTECTBEHHO-HAYYHON IrPaMOTHOCTH 00yYaOIINXCS;

coneiicTBie (HOPMHUPOBAHHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHNE 00YUaIOIIHUXCSI.

OTu HampaBlieHHs] B OOyYeHMH XMMHUU TPUBOAAT K CHEIHU(PUUECKOMY COAEPIKAHUIO y4eOHOTO
MpeaMeTa, KOTOPBIN SBISICTCS TEJAarordidecKd aJanTHUPOBAHHBIM OTPAKCHHEM HaIpaBJICHUS HAyKH
XUMUU Ha OTPEICTICHHOM JTalle €€ Pa3BUTHSL.

Kypc xumun Ha ypoBHe O0a3oBoro oOmero o0Opa3oBaHWs, OPHEHTUPOBAHHBI Ha OCBOEHHUE
00y4JaroIMMHUCs, COOTBETCTBYET CHCTEME MEPBOHAYAIBHBIX MOHITUNA XUMHH, OCHOBAM HEOPTaHMYECKOM
XUMHUU U HEKOTOPBIM Ba>KHBIM MOHITHUSM OPraHUYECKON XUMUHU.

CtpykTypa colep:kaHus IPOrpaMMBbI MO XUMHH c(HOpMHpPOBaHA HA OCHOBE CHUCTEMHOTO JOCTYyMa K
ee uzydyenuto. Cojiep>kaHle COCTOUT U3 CUCTEM TMOHATUA XUMUYECKUX AJIEMEHTOB M CHCTEM BEIIECTB, a
TaKKe TMOHATHH XHMHYECKOTO pexkuma. O0ecreuynBaTh 3T CHUCTEMBl CTPYKTYPHO OPTraHW30BaHHOM
JESATEeTLHOCTBIO 1O MPUHIIAITY TTOCIEAOBATEILHOTO Pa3BUTHS 3HAHWK HA OCHOBE MPEICTABJIICHHBIX Ha
Pa3HBIX YPOBHAX TEOPETUUECKUX OCHOB:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— llepuoguyeckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHBIE 3aKOHbI XUMUHU;
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— YYEHHS O CTPOCHHMHU aTOMa M MEJUIIMHCKON CBSI3H;

— IlpencraBnenuil 06 3MEKTPOIUTUYECKOM TUCCOLMALIMN BEIIECTB B paCTBOpax.

Teoperndeckre 3HaHHUS, OCHOBAaHHBIE HAa SMITMPUYECCKH TIOJYYCHHBIX M OCMBICICHHBIX (haKTax,
pa3BUBAIOTCS IOCJIEA0BAaTEIbHO OT OJHOTO YPOBHS K Ipouenype, (yHKIHOHUPOBaHHE (DYyHKIHIL
OOBSICHEHUS] U NPOTHO3MPOBAHUS CBOICTB, CBOMCTB M BO3MOXKHOCTEH IPAKTUYECKOIO NMPUMEHEHHS U
MOJYYEHHUS U3yYyaeMbIX BEIIECTB.

OcBoeHne nporpaMM MO XUMHM CHOCOOCTBYeT (DOPMHUPOBAHMIO IMPEACTABICHUNA O (U3UUECKUX
pe3yibpTaTax Hay4YHbIX KapTHH MHpa B JIOTUKE €€ CHCTEeMHOW NpPUPOABI, IIEHHOCTHOTO OTHOILICHHUS K
HAYyYHOMY 3HAaHUIO M METOJaM I03HaHHMA B Hayke. M3ydueHuWe XUMHH IMPOUCXOIUT C IPHUBICYECHUEM
3HAaHUM W3 paHee M3YYEHHBIX HAy4YHbIX NpeaMeToB: «Okpykaromuii mup», «buonorus. 5—7 kmacce» u
«Dusnka. 7 Kiacey.

[Tpy n3yyeHnn XMMHUHU MPOUCXOASAT 3HAHHUSI OCHOB MEIMIIMHCKON HAyKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOM [eATENIbHOCTU 4YEJIOBEKa M KaK OIHOM M3 COCTaBJIAIOLIMX MHUPOBOH
KyJnbTypbl. OCHOBHasE 3ajjaua IpeaMeTa COCTOUT B IOCIENOBAaTENbHOM cuctemMe (yHIaMEHTaIbHbBIX
3HaHUM — (QyHnaMeHTaNbHbIX (AKTOB, OOBSICHEHUH, TEOPUHM MU TEOPUH, AOCTYIHBIX OOOOIIEHHI
MHUPOBO33PEHYECKOTO XapaKTepa, S36IKOBOW HAYKH, B OOIIEHUH C TPATUIIMOHHBIMH METOAAMHU TIO3HAHUS
OpyU M3YYCHUH BEUIECTB M (YHIAMEHTAJILHOTO TPUHIIMIA, B PAa3BUTHUH U Pa3BUTHU IO3HABATEIHHBIX
YMEHUW ¥ HUX TPUMEHEHHS. B y4eOHO-TIO3HABATEIHLHON M y4eOHO-MCCIIEIOBATEIBCKONU JCATEIBHOCTH,
OCBOCHHH TIPaBUIJI O€30MacHOTO OOPAIICHHUS C BEIECTBAMU B TIOBCETHEBHOW KH3HH.

[Tpy M3yyeHnn XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Ba)XKHOE 3HAYEHUE MPUOOpPEH
TaKue LeJH, KaK:

— TpeOyeT MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY ~[PUHATHIO pPELICHUH, CIOCOOHOM aJanTHpOBAaThCS K OBICTPO MEHSIOIIUMCS
YCIIOBHSM KHU3HU;

— Ka4ecTBO OOYyYCHHsI Ha CHUCTEMATHYECKOE NPHUOOIIEHHE OOYYaIIMUXCs K CaMOCTOATEIbHON
MI03HABATEILHOW JIEATEIFHOCTH, CTaHAAPTHBIM METOAMKAM TIO3HAHUS, ()OPMHPOBAHUIO HAINPaBICHHOM
MOTHUBAIIMH U PAa3BUTHUIO CIIOCOOHOCTEW K XHMUHU;

—obecrieyeHue YCIOBUI, BKIIOYEHHE OOy4deHHss B OOy4yeHHE pPa3HOOOpPA3HOM JesTeIbHOCTH,
IIO3HAaHUS M CaMOIIO3HAHMSA, KIIOYEBbIE HABBIKM (KJIHOYEBBIX KOMIIETEHIIMI), OOIIeUeI0BeUYecKoe
3HA4YCHHUE JJIS pa3IMYHBIX BUJOB JCSITEIbHOCTH;

— MOAJIEPKUBAET OOLIYI0 (PYyHKIIMOHAIBHYIO M €CTECTBEHHO-HAyYHYI0 I'PAMOTHOCTb, B TOM YHCIE
YMEHUH OOBSICHATh M aHAIM3HPOBATH MPOOJIEMBI OKPYKAIOMIETO MHUpA, HCIOJB3YS 3HAHHUS M OIIBIT,
NOJYYCHHBIC TIPY M3YYCHUU XUMHHU, IPUMEHATh UX MPHU 00ECTIEYCHUH MPOOJIEM B MTOBCETHEBHOMN KU3HU
U TPYJOBOH NI TETHHOCTH,

— OTHONIICHHWE K YyYaIIUMCS TYMAaHHCTHYECKUX OTHOIICHWH, MOHWMAaHWE LEHHOCTEW, HayJYHBIX
3HaHUM U1 pa3pabOTKH SKOJIOTMYECKUX NMPHHLUIIOB MOBEACHHUS B OBITY M TPYIOBON NEATEIBHOCTH B
LEJIAX COXPAHEHUsI UX 3/10pPOBbs M OKpPY>KaroLIed MPUPOIHOH cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHUTAHHUIO Ha
OCHOBE (POPMUPOBAHUS OOILEUETOBEYECKUX [IEHHOCTEH, MOATOTOBKU K OCO3HAHHOMY BBIOOpPY Mpoduis u
HAINpaBJIEHHOCTH JTAIbHEHINEro 00y4YeHusl.

OOmiee KOJIMYECTBO YacOB, OTBEJCHHBIX Ul M3YYEHHUS XMMHUU Ha YPOBHE HA4YaJbHOTO OOIIETO
oOpa3zoBanusl, coctanisier 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B Hezen0), B 9 kitacce — 68 vacos (2
yaca B HEJIEINIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posmb XMMHM B )KM3HU 4YelIOBEKAa. XMMHUS B CUCTEME HayK. Tena u BeliecTsa.
@uznueckre CBOMCTBA BEIIECTB. ArperarHoe COCTosiHME BewecTB. [loHsATME 0 MeTonax NMo3HaHUSA B
xuMuu. Yuctele BemecTBa U cMecu. CrocoObl pa3ienieHus: cMeceii.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 31€MEHThl. CUMBOJIBI XMMHUYECKUX 3JeMEHTOB. IIpocThie n
CJIOKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuueckast ¢opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BenlecTB. OTHOcuTeNbHas aToMHas Mmacca. OTHOcUTeNbHAsE MOJIEKyJsipHas macca. MaccoBas
JI0J151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KonuuectBo BemiectBa. Mosb. MounsipHas macca. B3auMOCBsSI3b KOJIMYECTBA, MAcChl M 4HMCIa
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacy€Tel o hopMynaM XMMHUUECKUX COCTUHEHUMN.

du3nvecKre U XMMUYECKHE SBJICHUS. XUMHUUECKas peaklus U €€ MPU3HAKU. 3aKOH COXPAaHEHUS
Macchl BellecTB. XHMMHUYecKHe YypaBHeHHs. Kiaccuukanus XUMHUYECKHX peakiuil (coeauHeHwus,
pa3NoKeHus], 3aMeIeHusI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMMHYECKOM TMOCYJOW, mpaBuiamMu paboThl B Jabopatropun U MNpUEMaMH
oOparmieHust ¢ 1abopaTopHbIM 000pYI0BaHHWEM, U3yUYEHHE U OMUCaHWE (PU3NYECKUX CBOWCTB 00pa3IloB
HEOpPraHMYECKUX BEIIECTB, HaOmoneHue (QU3nYeckux (IJIaBJIeHHE BOCKA, TasHUE JbJa, pPacTUpaHUE
caxapa B CTyNKe, KUIEHHE W KOHJACHCAlUs BOJAbI) U XMMHYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE
ME/IHOM MPOBOJIOKH, B3aMMO/ICHCTBHE MeJa C KUCIIOTOM) ABJICHUH, HaOII0IeH!e U ONMCaHUEe TPU3HAKOB
IIPOTEKAaHUsl XMMMUYECKHUX peakuuid (pas3jloKeHHe caxapa, B3aUMOJEHCTBUE CEPHOM KHCIOTHI C
xJiopuoM Oapusi, paznoxenue rujgpoxkcuna menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE JKeje3a C
pactBopom comu wmemu (II), m3ydeHume cmocoOOB pasznencHHs CMeced: C IOMOIIBI0 MAarHuTa,
¢bunbTpOBaHME, BEIIAPUBAHNE, AUCTUIIALNSA, XpoMaTorpadus, IpoBeJeHHEe OUUCTKH TOBAPEHHOM COJIH,
HaAOJII0JIEHUE U ONMCAaHUE PE3yJIbTATOB IPOBEACHUS ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHMs
MAacchl, CO3/IaHHe MOJIeIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeiinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3znyx — cmech razos. CocraB Bo3ayxa. Kucimopox — 31eMEHT M IIPOCTOE BEIIECTBO.
Haxoxxnenue kuciaopopa B Npupone, (U3MYEeCKHe W XMMUYECKHE CBOMCTBa (peakuuu TOpEeHUs).
Oxcupnpl.  Ilpumenenue kucnopoga. CnocoObl MOJNyd4eHHs KHUCIOpoJa B JlaDopaTopuu U
npoMbIIUIeHHOCTH. KpyroBopor kucimopoga B npupoae. O30H — amioTponmHas MoAuQuKanus
KHCIIOpO/JIa.

TemnoBoit  3pdexkT XuMUYecKOW peakuuu, TEPMOXMMHUYECKHE ypaBHEHHUS, OK30- H
SHIOTEpPMUYECKHE peakuu. TOMIMBO: yroib U METaH. 3arpsi3HEHUE BO3/AyXa, YCUIIEHUE MapHUKOBOIO
a¢dekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonmopon — anemeHT U mpoctoe BemiecTBo. HaxoxkeHue Bopopona B MpHpoje, puzndeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI ony4yeHus. Kucinotsl u conu.

MounsipHbIil 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

@®usnueckue cBolicTBa BOoAbl. Boma kak pactBopurenbs. PactBopel. HacelmeHHble U
HEHaChIIeHHbIE pacTBOpbl. PacTBOopuMOCTh BemiecTB B Boje. MaccoBasi 1ol BELIECTBa B pacTBOPE.
Xumuueckne cBoicTBa Boabl. OcHoBaHus. Ponb pacTBOpOB B MpuUpoAE€ U B IKU3HHM UEJIOBEKA.
Kpyrosopot Bojibl B ipupoae. 3arpsa3HeHue NpupoaHbiX Bod. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.



Knaccudpukanus  Heopranmyeckux  coeamHenuid. Oxcuapl.  Knmaccudukanwst — okcujos:
cosieoOpasyrormue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHble) W HecojeoOpasyromue. HomeHkmatypa
okcu10B. DU3znueckrne U XUMUYECKHE CBOMCTBA OKCUIOB. [loyyeHne okCuaoB.

OcHoBanus. Knaccudukanus ocHOBaHMIA: METOYN U HEpACTBOPUMBIE ocHOBaHMs. HomeHkIaTypa
ocHOBaHMM. PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loilyueHrne ocHOBaHUH.

Kucnotel. Kmaccudukamus xucnor. Homenknatypa kucinor. Dusznueckue W XUMHYECKUE
cBoricTBa KUCHOT. P akruBHoct MmetaiuioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknarypa coneit. @usznueckre 1 XuMu4yeckue cBoiicta cotiei. [lomyuenue comneit.

I'eneTnueckas cBsI3b MEK/y KJIACCAMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpPEICNICHNe COJACpPXKAHUS KHUCIOpoJa B BO3AyXe, IOJYYCHHE, COOMpaHHE,
pacrno3HaBaHHE U U3YUYECHHE CBOICTB KHCIOPOAa, HAOMOIeHEe B3aUMOICHCTBHUS BEIIECTB C KHUCIOPOJIOM
U yCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus: ropeHus (moxapa), o3HaKoMJIeHHe ¢ o0pa3iamMu OKCHIOB U
OMHMCaHWE WX CBOWCTB, MOJIyYCHHE, COOMpaHUE, pACIO3HABaHWE M HW3YYCHHE CBOWCTB BOJOPOIA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcuaomM wmeau (II)  (BO3MOXKHO —HCIONIB30BaHUE
BHUJICOMATEpPHUAIIOB), HAOJIOJIEHUE O0pa3lloB BEUIECTB KOJIMYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEHW pAcTBOPCHHSI BEUIECTBC PA3IMYHOM PACTBOPHMOCTBIO, MPUTOTOBIIEHHUE PACTBOPOB C
ONpeeIEHHON MacCOBOM MOJEd pACTBOPEHHOTO BEIECTBA, B3aMMOJCHCTBHE BOJBI C MeTallllaMU
(HaTpyeM U© KanblMeM) (BO3MOXKHO MCIIOJIb30BaHME BHUIEOMAaTEpUasIoB), HCCIEAOBaHUE O0pa3loB
HEOpPraHMYECKUX BEUIECTB PA3NUYHBIX KIACCOB, HAOIIOJACHHE HM3MEHEHMsI OKPAacKH WHAUKATOPOB B
pacTBopax KHCJIOT M Ienoyell, mzydyeHue BizaumonencTBus okcuna menu (II) ¢ pactBopoM cepHoit
KHUCJIOTBI, KHCJIOT C METaJulaMH, pPeaklMid HeWTpanu3aluu, MOJy4YeHHE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHUE OJJHOTO METaJula APYTMM U3 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMeE
«Baxunennme Ki1acchl HEOPraHUYECKUX COCAUHEHUIN.

IMepuoauveckuii 3axkoH u Ilepuogmueckass cucrema xumu4yeckux 3iemenros JI. MH.
MenneneeBa. CrpoeHue aroMoB. XHMHYecKasi CBsI3b. OKHMCIMTEIbLHO-BOCCTAHOBUTEJbHbIE
peakuuun

[lepBpie MOMBITKM KIACCU(PHUKAUU XUMHUYECKUX 3JeMEHTOB. [loHATHE O Trpymmax CXOTHBIX
AJIEMEHTOB (ILIEJIOYHbIE U MIEIOYHO3EMENIbHbIE METasllbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTepHbIE OKCUIBI M THAPOKCHUIBL.

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB [I. M. Menneneesa.
KopoTtkonepuonnas u ymmHHONIEproaHas popmbl [leprnoanaeckoil CHCTEMbI XUMHUYECKUX JIEMEHTOB /.
N. Mengeneesa. [lepuoas! u rpynnsl. @U3NYECKU CMBICI OPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOJA U
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocTtaB aToMHbIX sifep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0onouek aToMoB mepBbIX 20 xuMudeckux sneMeHToB llepuoanueckoit cucrems [I. . Menneneesa.
XapakTepucTUKa XUMHUUYECKOTO 3JeMeHTa mo ero mnoJsioxkenuto B Ilepuomunueckoit cucreme J[. U.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTrOMOB XHMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3axkoHa u Ilepuoanyueckoi CUCTEMBbI XMMHUYECKUX 3JIEMEHTOB st
pa3ButHs Hayku U npakTuku. [{. I. MeHneneeB — y4€HbIN U TpakIaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJsipHAs M HEMOJIIPHAS) CBS3b. DJIEKTPOOTPUIIATEIBHOCTH
XUMHUYECKUX AJIeMEHTOB. MIOHHas CBS3b.



Crenenp okucieHusa. OKHCIUTEIHLHO-BOCCTAHOBUTEIILHBIE pCaKknuu. HpOHCCCBI OKHUCJICHUA H
BoccTaHOBIICHHS. OKUCIIUTENN H BOCCTAHOBHUTEIIH.

XumuuecKkuii IKCnepuMenm:

n3ydeHne oOpaslloB BEHIECTB METAIOB M HEMETAJUIOB, B3aMMOAEHCTBHE THIPOKCHIA LMHKA C
pacTBOpaMHU KHUCJIOT M INEIOYEH, MPOBEJCHUE ONBITOB, WILTIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKkIil (TopeHue, peakiuu pa3IoKeH!s, COSAUHEHHUS).

Meosicnpeomemnute ceasu

Peanuzanus MexnpeaIMEeTHBIX CBS3€H NMpU M3YYEHMM XMMHHU B 8 KJlacce OCYILIECTBIISIETCS 4Yepe3
HUCIIOJIB30BaHUEC KakK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHSITI/If/'I, TaKk H HOHﬂTHﬁ, ABJIAOITUXCA
CUCTCMHBIMHU JJId OTACIBHBIX IPECIMETOB €CTCCTBCHHO-HAYYHOI'O IIUKIJIA.

OO0mume ecTecTBEHHO-HAYYHBIC TOHATHSA: HAYYHBIM (pakT, THIOTE3a, TEOpHs, 3aKOH, aHaJIu3,
CHHTE3, KJIacCH(UKANUs, TEPHOJANIHOCTD, HAOIIONEHHE, SKCIIEPUMEHT, MOJEINPOBAHUE, M3MEPEHHE,
MOJIETIb, SIBJICHHE.

dusnka: MaTtepus, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIBI, PAJHOAKTUBHOCTD,
MOJIEKYJIa, SJEKTPUYECKUN 3apsisl, BELIECTBO, TeNO, 00bEM, arperaTHOe COCTOSHUE BeEIeCTBa, ras,
(u3HYECKUe BETMUNHBI, SAMHUIIB I3MEPEHUs, KOCMOC, TUTAHETHI, 3BE31161, COJTHIIE.

buonorust: porocunres, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpanbl, TOPHbIE MOPOAbI, MOJE3HbIE HCKOMaeMble,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMHUYeCKasi peakus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucremMa xumudeckux snemeHToB [[. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBONCTB XUMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KaJlhsl, KaldblUWsd M HX COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM DJIIEMEHTOB B
[lepnonnueckoi cucreMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemIecTBa: BUIAbI XUMUYECKON CBSI3U. THIBI KPUCTAJUIMUECKUX PEMIETOK, 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU M BUJIa XUMHYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIJIaTypa HEOPTaHMYECKHX BEIIEeCTB. XMMHYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCSA K pPa3jJMyHbIM KJIacCaM HEOPraHMYECKUX COCJAMHEHUW, TIEHETHYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Krnaccudukanus XUMHUYECKUX pEaKIUd 1O pa3IMYHBIM MpH3HaKaM (M0 YHCIYy W COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETUIOBOMY 3(PQeKTy, Mo HM3MEHEHHIO CTENCHEW OKUCIICHUS
XUMUYECKUX DJIEMEHTOB, IO OOPAaTHMOCTH, TIO0 Y4YaCTHIO KaTalu3aTopa). DK30- M IHJAOTEPMHUYECCKUE
peaKuru, TEpPMOXUMHUYECKHE YPABHEHUS.

[ToHsATHE O CKOPOCTH XHMMHYECKOW peakmuu. [loHaTHE 00 O00paTMMBIX W HEOOPATHMBIX
XUMHUYECKUX peakuusx. [IoHSTHEe O TOMOr€HHBIX M IeTepOTeHHBIX peakiusax. [loHsTtue o kartanuse.
[Tonstne o xumuueckoM paBHOBecHHM. (DaKTOPBI, BIMSIOMIME HAa CKOPOCTh XUMHUYECKOM pEaKLHMU M
MOJI0KEHUE XUMUUYECKOTO PABHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  JJEKTPOHHBIA  OajaHC  OKHUCIUTENIBHO-
BOCCTAHOBUTEIbHOM peakiuu. CocTaBlieHUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH C
WCIIOJIh30BAaHUEM METO/Ia AJICKTPOHHOTO OaaHca.

Teopust 2JIEKTPOTUTHUECKON JTUCCOUMALUMU. DIEKTPOIUTHI U HEAJIEKTPOIUThl. KaTnoHbI, aHHOHBI.
MexaHu3M JUCCOIMAIMU BEUIECTB C PA3IMYHBIMU BUJIAMU XUMHUUECKOHN CBsA3U. CTENEeHb NUCCOIMAIINU.
CuibHBIE U CJTa0bIe 3JIEKTPOJIUTHI.



Peakiun woHHOrO OOMeHa. YCIOBHA MPOTEKaHWS peaKIMid HOHHOTO OOMEHa, TOJIHBIE |
COKpallléHHbIE HOHHBIC YpaBHEHHs peakunid. CBOWCTBA KHCIIOT, OCHOBAaHUM M COJIEH B CBETE
MIPEACTABICHUN 00 JIEKTPOIUTHYECKON aucconmanuu. KadecTBeHHbIe peakiuu Ha MOHBL. [loHATHE O
THIPOJIU3E COJIEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTAININYECKUX PELUIETOK HEOPTaHUYECKUX BEIIECTB — METAIOB U
HeMeTayioB (rpadura M ajMasa), CIOXKHBIX BELIECTB (XJIOpUAA HATPHUsA), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM  XHUMHYECKOW peakUuh OT BO3ACUCTBUS  pa3IM4YHBIX  (AKTOPOB, HCCIEIOBAHUE
3JIEKTPOIIPOBOJAHOCTH PACTBOPOB BEIIECTB, Ipolecca JUCCOLMALMM KHUCJIOT, IIEJIOYed U COJIeH
(BO3MOKHO HCIIOJIb30BAHME BHJIEO MAaTE€pPHalIOB), NMPOBEIECHUE OIBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKAHUsI peakluii HOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHHE raza, 00pa3oBaHHE BOJBI),
OIIBITOB, UJUTFOCTPUPYIOLIMX IPUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (TOpeHue, peakiuu
pa3loKEHUs,, COEAUHEHUs), PACIO3HABAaHHE HEOPraHMYECKUX BEIECTB C IOMOIIBIO KaueCTBEHHBIX
peakiuil Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIBHBIX 3a/au.

HemeTtajuibl 1 MX cOeJHHEHHSA

OOmias XxapakTepuCTHKa rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbBIE CTEIEHH
okuciienusi. CTpoeHre U PU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XMMHYECKHE CBOWCTBA
Ha TpuMepe Xjopa (B3auMOJAEHCTBHE C MeTallylaMH, HEeMeTaJUlaMM, Iejaoyamu). XJIOpPOBOJIOPOA.
ConsiHass  KMCJIOTa, XUMHYECKHE CBOMCTBa, MOJy4yeHHe, mpumeHeHue. JleiictBue xmopa u
XJIOPOBOZOPOJA Ha OpPraHU3M 4eJI0oBeKa. BakHele XI0pUabl U UX HAXOKICHHUE B IIPUPOJE.

OOmas xapakrepucTtrka 31eMeHToB VIA-rpynnbsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEepHbIE
crerieHu okucieHus. CTpoeHne M (pU3MUYECKHE CBOMCTBA MPOCTBHIX BELIECTB — KUCIOPOJAA M CEpBI.
AnnoTponHble  MOAU(HKAIMK KUCIOpoJa U cepbl. XHUMHUYECKHe cBoicTBa cepbl. CepoBoJopof,
cTpoeHue, (u3nyeckre W XUMHUYECKHe CBOWCTBA. OKCHABI Cepbl KaK MpPEJICTaBUTENNM KHCIOTHBIX
okcugoB. CepHast KUCIIOTA, (PU3MYECKHE M XUMHUYECKUE CBOWCTBA (0OIIME Kak MpeICTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). XUMHUUYECKHE pEeakluu, Jie)allie B OCHOBE IMPOMBIIIJIEHHOIO crocoba
MOJTyYeHUsI CepHOUM KUCHOTHL. [IpumeHeHue cepHor KUCIOTHL. CoOJIM CEpHOM KHUCIIOTHI, Ka4yeCTBEHHAs
peakuus Ha cyiabdar-uoH. HaxoxneHue cepsl U €€ coelMHEHUH B MpUpoJe. XUMHUYECKOE 3arpsi3HEHHUE
OKpY’Karollel cpelbl COCIUHEHUSMHU Cepbl (KUCIOTHBIE IOKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB),
CMOCOOBI €ro NMpeoTBpaIECHUS.

OOmiast xapakTepucTuKa 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTU CTPOEHHsI aTOMOB, XapaKTE€pHbIE
CTETIEHH OKHUCIICHUS. A30T, PacIpOCTpaHEHHWE B MpPHPOJE, (pu3Myeckrne W XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMHAK, €ro (HU3MYECKHe M XHUMHUYECKHE CBOWMCTBA, IMOJIyuY€HHE WU
npuMmenenre. Coau aMMOHMS, UX (U3NYECKHEe W XUMHYECKHE CBOMCTBa, mpuMeHeHHe. KayecTBeHHas
peakiusi Ha MOHbl aMMOHHUA. A30THasi KUCIIOTa, €€ mojay4yeHue, GU3NYecKue U XMMUYECKHE CBOICTBa
(obmme kak MpeAcTaBUTENs Kiacca KHCIOT M crneuugudeckue). Mcrnoab3oBaHUE HUTPATOB U COJIEH
aMMOHMSI B KauecTBE MHHEpAJIbHBIX YAOOpeHMH. XMMHUYECKOE 3arps3HEHHE OKpY’Kalollel cpeiabl
COCJMHEHUS MM a30Ta (KUCIIOTHBIE MOXIM, 3arpsi3HEHHE BO3AyXa, MO4BBl M BOoAoEMOB). Docdop,
ajioTponHbele Moaudukanuu dochopa, pusnueckue u xumuueckue cpoictBa. Oxeup pochopa (V) u
dbocdopHas kuciora, GU3MIECKHUE U XUMHUSCKHUE CBOWCTBA, MoiaydeHue. Mcmonb3oBanue ¢gocdaros B
KayecTBE MUHEPAJIbHBIX YA0OpEHUH.

O6mas xapaktepuctrka 3eMeHToB [VA-rpynmel. OcoO€HHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIE
CTEIIEHU OKHUCJIEHUS. YTJEpoJ, aJuUIOTpOIHble MoAu(dUKalMM, paclpocTpaHEHHE B IMPUPOJE,
¢usnyeckue M XuUMHUYeckHe cBoicTBa. Ancopbuus. KpyroBopor yriepoma B mpupoae. OKcuIbl
yriaepoja, ux (u3nyeckre M XMMHUECKUE CBOICTBA, JEHCTBHE Ha JKUBBIE OPraHU3MBbI, IOJIyYE€HUE U
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MPUMEHEHNEe. DKOJOTHYECKHe MPoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV), runoresa rimobansHOTo
MOTEIJICHUs] KJIUMaTa, MapHUKOBBIM >QdekT. YronpHas kuciora U e€ conu, Ux (u3NUecKue Hu
XUMHUYECKHE CBOICTBa, IOJlyueHHE M IpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue kapOOHATOB B ObITY, MEAMLIMHE, IPOMBIIIICHHOCTH U CEITLCKOM XO3AHCTBE.

IlepBoHauaibHble MOHATUS 00 OPraHMYECKUX BEILIECTBAX KaK O COCIUHEHUAX yriepona (MeTaH,
9TaH, OTWJIEH, AaleTWIEeH, OJTaHOJ, TJMIEPUH, YKCycHas Kuciora). I[IpupojaHbIe HCTOYHUKU
yTJIEBOIOPOAOB (Yrolib, IPUPOIHBIN ra3, He()Th), MPOAYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY
U IPOMBINUIEHHOCTH. [IoHATHE 0 OMOJIOrNYeCKH BaXKHBIX BEILIECTBAX: KUPaX, OEIKax, yriieBOAaX — U UX
pOJIU B )KM3HM 4yesloBeKka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEANHEHUH.

Kpemuuii, ero ¢usnueckue u XMMHUYECKUE CBOWCTBA, MOJy4yeHHEe U mpuMeHeHue. CoelnHeHUs
KpemMHusi B mpupone. OOuue npencrtaBieHus o0 okcuje kpeMHus (IV) m xkpeMHHEBOM KHUCIIOTE.
Cunukarel, UX UCNOJb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BajkHeilue cTpouTenbHble MaTeprabl:
KepaMHKa, CTEeKJIO, LeMeHT, OeToH, xkene300eToH. IlpoOneMbl 0e30macHOro  HCHOJIb30BAHUSA
CTPOMTEIBHBIX MAaTEPUAJIOB B ITIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX pEaKIMii Ha XJIOPUA-MOHBI W HAOJIOJEHHWE TNPU3HAKOB HMX MPOTEKAHUS, OIIBITHI,
oTpaxkarolue (QU3MUYecKre U XUMHYECKHE CBOWCTBAa TajOreHOB M UX COCAUHEHHH (BO3MOXHO
UCIOJIb30BaHUE BHJIEOMATEPUAIIOB), O3HAKOMJIEHHME C oOpa3uamMu XJIOpUJIOB (TaJOreHHIOB),
O3HAaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeANHEHUSIMU (BO3MOKHO HCIOIb30BAHNE BUEOMATEPHAIIOB),
HaOmroieHue npouecca oOyIIMBaHUS caxapa IMOJ AEHCTBHEM KOHLIEHTPUPOBAHHON CEpHOM KHUCIOTHI,
U3yuyeHHe XUMHUYECKHX CBOMCTB pa30aBICHHONW CEPHOM KHCIOTHI, MPOBEIEHNE KaueCTBEHHOW peaKinu
Ha CyJb(aT-uoH U HaOJI0JIeHHE MPU3HAKa e€ MPOTEKaHUs, O3HAKOMJIEHUE C (PM3NYECKUMHU CBOMCTBaMU
a3oTa, pocdopa 1 ux coeMHEHUH (BO3MOKHO HCIIOIH30BAHUE BUICOMATEPUAIIOB), 00pa3I[aMy a30THBIX
u QochopHBIX yaoOpeHHid, MOTydYeHHE, COOMpaHue, PacliO3HABAHWE M W3YYCHHE CBOWCTB aMMHAaKa,
MPOBEJICHNE KAaYeCTBEHHBIX peakuil Ha MOH aMMOHMS U (ochaT-MOH U H3yuyeHUEe NPU3HAKOB HX
MPOTEKaHUsl, B3aUMOJAEWUCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTBI C MEIbIO0 (BO3MOKHO
HCIOJIb30BaHUE BUIEOMATEPUANIOB), U3yYE€HUE MOJeNell KpUCTAIUIMYECKUX PEelETOK anMasa, rpadura,
¢ysuiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM a1cOpOLMN paCTBOPEHHBIX BELIECTB AaKTUBHUPOBAHHBIM YIJIEM
U YCTpOMCTBOM MpOTHBOrasza, IOJyuyeHHe, CcoOHpaHHe, paclo3HaBaHUE M H3yYEHHE CBOICTB
YIJIEKUCIIOTO ra3a, MPOBEJCHHE KaYeCTBEHHBIX pEaklUil Ha KapOOHAT M CHUJIMKAT-MOHBI M M3y4YECHHUE
MIPU3HAKOB MX IMPOTEKaHUs, O3HAKOMJIEHUE C MPOIYKIMEH CUJIMKATHOM NMPOMBIIUIEHHOCTH, PELICHHE
SKCIIEPUMEHTAJIbHBIX 33/a4 10 TeMe «BaykHel1e HeMeTallibl U UX COEIUHEHUS.

MeTtanibl M UX COeIMHEHUS

OO0mias xapakTepUCTUKa XUMHUYECKHUX 3JIEMEHTOB — METaVIOB Ha OCHOBAHWUU UX IOJIOXKEHHUS B
Ileprognueckoit cucteme xuMudeckux 3nemMeHToB [[. . Menneneesa u crpoenus aromoB. CTpocHHe
METaJIJIOB. MeTajuinyeckas CBA3b U METAJUIMYECKass KPUCTAUINYECKas PEIIETKA. DIEKTPOXUMHUYECKHUN
pAA HampsbKeHWH MeTayuioB. DHU3MUYECKHME M XMMHUYECKHEe CBOWCTBa MetaiioB. OOmue crocoObl
NOJy4YeHUs1 MeTaJuloB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOPPO3HH.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[Ileounsle MeTajuibl: nosnoxkeHue B [lepuoanueckoil cucreMe xumudeckux anemeHtos [I. M.
MemnpeneeBa, CTpoeHHE UX aTOMOB, HaX0XkAeHUE B pupojie. Pusznyeckue U XMMUYECKHe CBOICTBa (Ha
npuMepe HaTpus U Kanust). OKCHUIbl M TUIPOKCHUIBI HATpHsl U Kanus. [IpruMeHeHune menoyHbIX MeTalioB
U UX COCOUHEHUH.



[IlesrouHO3eMeENnbHBIE METAUIBI MarHuii M KaJbLMi: IOJOKeHHEe B Ilepmomuueckon cucreme
xuMHuueckux oanemeHtoB J[. WM. MeHneneeBa, CTpO€HHME HX AaTOMOB, HAaXOXJIECHHE B MPHUPOJIE.
dusznyueckre U XUMUYECKUE CBOMCTBA MAarHUsA M Kalblusg. BakHelIme coeauHEHUS KaibIUs (OKCHUI,
THJIPOKCHI, cOJH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHUSI.

Amomunmil: nonoxenue B [lepuoauueckoit cucteme xumnyeckux snemeHTos 1. 1. Menneneesa,
CTpOEHHE aToma, HaxokJaeHue B mpupone. dusmyeckue U XUMHUECKHE CBOMCTBA aIFOMHUHUS.
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUA ATFOMUHUS.

Kenezo: nonoxenue B Ilepmogmueckoin cucreme xumuyeckux anemeHToB [[. M. Menneneesa,
CTPOEHHME aTOMa, HaxOXJAEeHHE B npupone. Pusznyeckue U XUMHUYECKHE CBOMcTBa jkene3a. OKCHIbI,
runpokcubl u conu xenesa (I11) u xxenesa (I1I), ux cocras, cBoiicTBa U moyry4yeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pasllaMHd METAJJIOB U CIUIaBOB, MX (DM3MYECKUMHU CBOMCTBAMH, H3yUEHUE
pE3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHIA KalbI[Us U HATPHUS C BOJOUM (BO3MOXKHO MCIOJIB30BAHUE BHIEOMATEPUAIIOB),
UCCJIEIOBAaHNE CBOWCTB KECTKOM BOJBI, IIpolLecca TOPEHHs JKelne3a B KUCIOpoJe (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEaKIUii HAa MOHBI: MarHus,
KaJbIUsl, aIFOMUHUS, IMHKA, xene3a (I1) u sxxenesa (I11), mequ (I1), HaOmroeHre U oNMKMCaHUE TIPOIIECCOB
OKpalllMBaHUsl IUIJAaMEHW HWOHAMHM HATpUsi, Kaluigd W Kalblus (BO3MOXXHO HCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIIEA0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCH/IA ATIOMUHUS U THIPOKCUIA IIWHKA,
pelIeHne SKCIEepUMEHTAIbHBIX 33/1a4 10 TeMe «BakHellne MeTasuibl U UX COCUHEHUS.

XHMHUSA U OKPYKAKIIAs cpeaa

BemectBa u MaTepuaibl B HOBCEIHEBHOM KM3HU YesoBeKa. bezonacHoe UCnoib30BaHUE BEIECTB
Y XUMHYECKUX peakuuii B ObITy. [lepBast moMoIIb Mpu XUMHUYECKHUX 0KOTaX U OTPABICHHUSIX.

XUMHUECKOE 3arps3HEHUE OKpyKaromleil cpenbl (mpenenpHas OMyCcTUMas KOHIEHTpaIus
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHN# 3KOJOTUIECKIX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3y4yeHue o0pa3LoB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmnuie ceazu

Peanu3anus MeXNpeaMeTHBIX CBS3€M NMPU M3YYEHUM XMMHUHU B 9 Kilacce OCYLIECTBISIETCS 4epes
UCTIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OOmue ecTecTBeHHO-HAYYHbBIC TOHSATHS: HAy4YHBIH (aKT, TUMOTE3a, 3aKOH, TCOPHsI, aHAJIM3,
CHHTE3, Kiaccu(UKalus, NepuOJUIHOCTh, HAOMIOEHHE, SKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHE,
MO/ICJTb, SIBJICHHUE, TAPHUKOBBIN 2(h(PEKT, TEXHOIOTHUSI, MAaTEPHAITHI.

dusnka: MaTepusi, aToM, MIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJTU, H30TOIIbI, PAAHOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKHH 3apsl, NPOBOJHUKH, TOTYIMPOBOAHUKH, ITUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJlO, O0OBEM, arperarHoe COCTOSIHHME BEIIeCTBA, Tra3, pacTBOpP, pPacTBOPUMOCTbD,
KpUCTAJTMYECKasi periérka, CIUIaBbl, (U3MUYECKUE BEITUYMHBI, €IUHUIBI HU3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COIHIIE.

buonmorus: ¢ortocunTe3, apixaHue, Owuocdepa, IKOCHCTEMa, MHUHEpAIbHbIE yIOOpEeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIEC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuUHepaibl, TOPHbIE IMOPOIbI, MOJE3HBIE HCKOMAaeMble,
TOIIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS NMPOT'PAMMBI IO XUMHUU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOI'O OOIIEro 00pa30BaHMs JOCTUTAIOTCS
B X0z OOydeHHMs] XUMHM B €IMHCTBE Y4eOHOW M BOCIHUTATEIBHOM NESTEITBHOCTH B COOTBETCTBHUU C
TPaJULUOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMH B OOIIECTBE TpaBWIaMH W HOPMaMH TIOBEJCHHMS U CHOCOOCTBYIOT —IpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUATTU3AIIIMH 00yYaIOIINXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPaXKarOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
ITO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE ONBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1)maTpruoTu4ecKoro BOCIUTAHUA:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAyYHOMY
HaCcJIe/IMI0, TOHUMAaHUsl 3HAYE€HUs] XMMUYECKOH HayKH B JKU3HU COBPEMEHHOT'O OOILECTBa, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOW WH(pOpMAIMed O TEpelOBBIX JOCTHKECHUAX M OTKPBITHAX MHpPOBOW U
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MHUpa U OOILECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MIPEACTABJICHUS O COLMAIBHBIX HOPMAaxX M MPABWIAX MEKINYHOCTHBIX OTHOLIECHNUH B KOJIJIEKTHBE,
KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOM, Yy4eOHOMCCIIEe0BATENbCKOM,
TBOPYECKON U APYTUX BUAAX JNEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM AESTENbHOCTU
IpYU BBITIOJHEHUH YYEOHBIX, IMO3HABATENbHBIX 3a/1a4, BBIIOJHEHUHM XUMHUYECKHX OSKCIIEPUMEHTOB,
CO3JIJaHMM Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILIHU B IIpoLiecce ITON
y4eOHOI JesITeTbHOCTH, TOTOBHOCTH OILIGHUBATh CBOE TOBEACHHE W TOCTYNKH CBOMX TOBAapHUINEH C
IIO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHUYECKHE IPEACTABICHUS O BEIIECTBE M XUMHUYECKOM PEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIOIINE OCHOBY Ul IOHMMAHUS CYLIHOCTH Hay4YHOU
KapTUHBl MHpa, MPEJCTABICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTUS IMPUPOJBI, B3aUMOCBA3SIX
YeJI0BEKa C IPUPOAHOU CPEAOH, O POJIM XUMHUHU B IIO3HAHUU DTUX 3aKOHOMEPHOCTEM;

[I0O3HABATEJIbHBIE MOTHUBBI, HAIPaBICHHBIE Ha IIOJYYEHHME HOBBIX 3HAHMM 110 XHMHH,
HeoOXoauMble JUIsl OOBSICHEHHs  HaONIOJaeMbIX IPOLECCOB M SIBICHHUH, IO3HABaTENIbHOM,
MH(POPMALIMOHHOM W YUTATENbCKOH KYJIBTYpbl, B TOM YHCJE HABBIKOB CAMOCTOSITEIHLHOH paboTHI ¢
y4eOHBIMM TEKCTaMH, CHPAaBOYHOW JIUTEpaTypoil, JOCTYNMHBIMH TEXHHUYECKUMHU CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOyuYeHHMIO M TMO3HAaHUIO, JII0OO3HATENBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
caM0o00pa30BaHMI0, IMPOEKTHOW M MCCIENOBATEIbCKOM JAEATEIbHOCTH, K OCO3HAaHHOMY BBIOODPY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUs B JJaJIbHEHIIEM;

4)popmupoBaHus KyJIbTYPHI 310POBbS:

OCO3HaHUE IICHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIECHMsI K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha
3I0POBBIIl 00pa3 JKW3HU, OCO3HAHUE IOCIEACTBUI M HEMPUATHE BPEIHBIX MPHUBBIYEK (YrnoOTpeOiIeHus
aJIKOrOJIsl, HAapKOTHKOB, KYypEHMs), HEOOXOAUMOCTH COOJIOJEHHUs TMpaBuil OE30MacHOCTH IpH
oOpallleHuU C XUMUYECKHMH BEILIECTBAMU B ObITY U peaJIbHOU KU3HU;
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5) TPy10BOT0 BOCIIUTAHUA:

WHTEpEC K MPAKTHUYECKOMY M3YUYEHUIO TTpodeccuili u Tpyaa pa3IndyHOTO poja, YBAXKEHUE K TPYAY
U pe3yJibTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHUS TPEAMETHBIX 3HAHUM 110
XUMHUH, OCO3HAHHBIA BBHIOOp WHIMBUIYAIBHOW TPACKTOPUM TMPOJODKCHHS OOpa3oBaHUS C yYETOM
JIUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
yCHemHOW MpodecCHOHANILHON AESITeTbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH
aIanTUPOBAThCA B MPo(eccCHoHaNbHOM cpee;

6)3K0/10rMYeCKOTr0 BOCTIUTAHMSI:

9KOJIOTUYECKHU 1I€JIeCO00pa3HOE OTHOLIECHUE K MPUPOJIC KaK UCTOUHHMKY KU3HHU Ha 3eMJjie, OCHOBE
e€ CyIeCTBOBaHMsI, IOHMMAHHUE IIEHHOCTH 3JI0POBOTO M O€30macHOro o0pa3a »KW3HH, OTBETCTBEHHOE
OTHOIIEHHWE K COOCTBEHHOMY (DH3UYECKOMY U TICUXMYECKOMY 370pPOBBIO, OCO3HAaHHE IIEHHOCTH
coOmro/ieHns MpaBwil 0E30MMacCHOTO TOBEICHUS TNpHU padoTe C BEIIECCTBAMH, a TAaKXKE B CHUTYaIMsX,
YIPOKAOUIUX 3I0POBBIO U )KU3HU JIFOJEH;

CHOCOOHOCTH TPUMEHSATh 3HAHUA, TMOJy4aeMble TpPU HM3YYCHHHM XUMUH, AJIS PEIleHUs 3ajad,
CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOAHON CPENOM, JJIsl MOBBILICHUS YPOBHS 3KOJIOTMYECKON KYyJbTYPBI,
OCO3HaHUs TIO0AILHOTO XapaKTepa JKOJOTMYSCKUX MPOOJIeM W TMyTeH WX PEImIeHUS IMOCPEICTBOM
METOJIOB XHMHH, 3KOJOIMYECKOrO0 MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAaTbCS MM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COIIMAIIbHOMN MPAKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATbI

B cocraBe wMerampeaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYMMbIC Uil (opMUpOBaHUS
MHPOBO33pEHUS OOIIEHAYYHBIC TIOHATHSI (3aKOH, TEOPHs, MPUHIIUII, TUIIOTE3a, (GaKT, CHCTEMa, IIPoIece,
AKCIIEPUMEHT U JPYroe.), KOTOpPbIe HCIOIBb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEAMETax H
MO3BOJIAIOT HA OCHOBE 3HAHUMN U3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O IIEIOCTHON HAyYHOU
KapTUHE MHpa, U YHUBEpCaJbHble YyueOHBbIC JEUCTBUS (MMO3HABATENbHBIE, KOMMYHUKATHBHBIC,
PETYISITUBHBIE), KOTOpble oO0ecnednBarOT (OPMUPOBAHHWE TOTOBHOCTH K CAMOCTOSTEILHOMY
TJTAHUPOBAHUIO U OCYIIECTBICHUIO YICOHON NEATEITHHOCTH.

Ilo3naBaTebHBbIE YHHBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornyeckue aeicTBUs:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOCHUM 3HAHUMN: PacCKpbIBATh
CMBICTT XUMUYECKUX TMOHITUN (BBIICIATh MX XapaKTepHbIC MPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C
IPYTMMU TIOHSTHSIMH), HCIIOJIB30BAaTh TMOHATHS AJs OOBSACHEHUS OTHEIbHBIX (AKTOB U SIBICHHM,
BBIOMPATh OCHOBAHUSI U KPUTEPHUH JUIS KJIaCCU(PHUKAIIMYA XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIHA,
yCTaHABIUBATh MPUIMHHO-CIICJICTBEHHBIC CBSI3H MEXKIY OOBEKTAMH W3YYCHHUS, CTPOUTH JIOTUYCCKHE
paccyxneHus (MHIyKTUBHbBIC, JCTYKTHBHBIC, 10 aHAJIOTHH), IeJIaTh BEIBOIBI U 3aKJIFOUCHHS;

YMEHHE TPUMEHATh B TIPOIIECCE TO3HAHUS TMOHATUSA (MIPEAMETHBIE M METaNpeIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HWCIOJIb3yEMbIE B XUMHH, NPEOOPa30OBBIBATH IIUPOKO
MPUMEHSCMbIE B XUMHUHU MOJC/IbHBIC TPEJACTABICHUS — XHWMHYECKHH 3HAK (CHMBOJ JJIEMEHTA),
XUMHUYecKas (opMylia U ypaBHEHHE XUMUYECKOW PEaKIMH — MPH PEIICHUH Y4eOHO-IT03HABATEIbHBIX
3a7a4, C Y4YETOM JTUX MOJEIIBHBIX IPEACTABICHUN BBIABIATE U XapaKTEpU30BaTh CYILECTBEHHBIE
MPU3HAKU U3YYaeMBIX OOBEKTOB — XMMHUYECKHUX BEHIECTB U XMMHUYECKUX PEAKIUH, BBISBISATH 0OIINE
3aKOHOMEPHOCTH, MNPUYMHHO-CJIECJACTBEHHbIE CBA3M W NPOTUBOPEUYMS] B M3YYAaEMBIX IIPOLECCAX U
SIBJICHUSX.
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Ba3zoBble nccienoBareibckue 1eHCTBUS:

YMEHHE UCIOJIb30BaTh MMOCTABJIEHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTA MO3HAHHUS, a TAKXKE B
KayecTBE OCHOBbI i (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBbIX
CYXJICHUM;

IpUOOpeTeHNe ONbITa IO IUIAHMPOBAHUIO, OpraHU3allid M IPOBEACHUI0 YYEHHYECKHUX
HKCIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJOM IpOIecca, CaMOCTOSITEIBHO IPOrHO3UPOBATH €ro
pe3yabTar, (opMyIMpoBaTh 000OLIEHHS W BBIBOJABI [0 pe3yJibTaTaM IPOBEAEHHOIO OIbITa,
HCCIIEIOBaHMsI, COCTABJIATh OTUET O MIPOJEJIaHHON padoTe.

Padora ¢ unpopmanmueii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATH U HHTEPIPETHPOBATH HMH(GOPMALMIO PA3IUYHBIX BHIOB U
(¢bopM TmpeaCTaBICHUS, IOJYyYaeMyH0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-IOMYJISIpHAs JMTEparypa
XMMHUYECKOTO COJepXkKaHus, CIpaBOuYHbIE MocoOus, pecypchbl MHTepHeTa), KpUTHUYECKH OLIEHUBATh
IIPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHUE TPUMEHSTh pa3IM4YHbIe METOAbl M 3ampoChl NpU IMOHUCKEe U OTOOpe MHPOpPMALUU U
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOAMMBIX JUIsl BBIINOJIHEHUS Y4YEOHBIX M IO3HABATENIbHBIX 3a/1ad
ONpeNeIEHHOTO  THIA, MPHOOpPETeHHWE OmbITa B OOJACTH HCHOJB30BaHUS  HH(OPMAIIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYyJIbTypOH aKTUBHOIO HCIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY Mpe/ICTaBlIeHUs HHPOPMalUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXKHBIMH CXeMaMH, JuarpamMmami, IpyruMu (opmamu
rpauKd U UX KOMOUHAITUSIMH,

YMEHHE WCHOJb30BaTh U aHAJIM3UPOBaTh B IIpolecce Y4eOHOH U HUCClefn0BaTeIbCKON
JeSTEeIbHOCTH WH(POPMAILIMIO O BIUSHUHM NPOMBIIUIEHHOCTH, CEIbCKOIO XO3fHCTBa M TPAHCIOPTA Ha
COCTOSIHHE OKPY>KaOLIEH IIPUPOAHON CPEMBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble y4eOHbIe 1eCTBUSA:

YMEHHSI 33/1aBaTh BOMPOCH (B XO0j€ Auanora M (WiH) JUCKYCCHUU) TIO CYIIECTBY OOCYXKIaeMOii
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIBHO BBIMOIHEHUS MIPEATI0KEHHON 3a/1a4H;

YMEHHS NPEICTABIATh IMOJyYEHHBIE PE3yJIbTaThl MO3HABATEIbHON JAESITEIbHOCTH B YCTHBIX U
MIMCBbMEHHBIX TEKCTaX; J€NaTh MPE3CHTALUI0 PE3yJIbTaTOB BBINOIHEHHS XUMHUYECKOIO JKCIIEpUMEHTA
(;1abopaTopHOro oOmbITa, JIAOOPATOPHOH pabOTHI O HCCIEAOBAHMIO CBOMCTB BELIECTB, Y4EOHOIO
IIPOEKTA);

YMEHUSl y4eOHOro COTPYJHMYECTBA CO CBEPCTHMKAMU B COBMECTHOH IIO3HABAaTEJbHOM U
MCCIIEIOBATENLCKON JIEITETBHOCTH TPH PELICHWH BO3HHUKAIOMKX Mpo0JeM Ha OCHOBE y4éra OOLIux
MHTEPECOB M COIJIaCOBaHUs MNO3MLUK (0OCYX JeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIUSI COBMECTHBIX JEHCTBHIA, ONpeaeseHHe KPUTEPUEB IO OLIEHKE KayecTBa BBIITOJHEHHOU
paboThI U ApyrHUE).

PeryasiTuBHBIC YHUBEpPCAJbHbIC y4eOHbIC NeHCTBHA:

YMEHHE CaMOCTOSITENIBHO OIPENENATh LENH ACATEIbHOCTH, IIaHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJIHMPOBATh U NMPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIESATEIBHOCTh, BHIOMpaTh Hambosee
3¢ deKTHUBHBIE CIIOCOOBI PEIeHUs] yUeOHBIX U T03HABATEIbHBIX 33]a4, CAMOCTOSTEIBHO COCTABIATh WIN
KOPPEKTUPOBATh NPEUIOKEHHBIN aJIrOPUTM JIEUCTBUM IIPU BBIIIOIHEHUH 3aJaHUM ¢ YUYETOM IOITYUYEHUS
HOBBIX 3HaHUN 00 H3yyaeMbIX OOBEKTaX — BEUIECTBAX U pEaKUUAX, OLECHUBATb COOTBETCTBHE
MOJIy4EHHOT0 pe3yJibTaTa 3asBICHHOM LEeNH, YMEHHE MHCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
IpeJiiaraeMble B yCIIOBUU 3aJaHUM.

12



HNPEJMETHBIE PE3YJIBbTATBI
B cocraBe nmpeaMeTHBIX ~ pe3yJabTATOB IO OCBOCHHMIO  00S3aTENILHOTO  COJEpIKaHU,

YCTaHOBJICHHOTO JAaHHOU (henepanbHOi pabodeit mporpaMMoil, BEIACISIOT: OCBOEHHBIE 00YYarOIUMUCS
Hay4YHBI€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUI, ceruduueckue A NpeIMETHON 00acTH « XUMUS,
BUJBI JICATEJIBHOCTH IO IIOJIyYEHHUIO HOBOTO 3HAHUS, €ro HWHTEpIpETalud, NpeoOpa3oBaHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIHIX.

K KOHLIY O6y‘leHI/I${ B 8 Kiacce MMPEAMCTHBIC PE3YyJIbTAThI HA 0azoBoM YPOBHEC HOJIZKHBI OTPaKaThb

c(OPMHPOBAHHOCTH Y O0YYAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX IOHATUI: aToM, MOJIEKYJa, XUMHYECKUH DIJIEMEHT,
MIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHasi U MOJIEKYJIIpHas mMacca, KOJIMYECTBO BEILECTBAa, MOJb, MOJIIpHAs Macca,
MaccoBasl JI0JiE XHUMHYECKOTO »JJIEeMEHTa B COCJUHEHHM, MOJIAPHBIA 00BEM, OKCHUM, KHUCIIOTa,
OCHOBAaHHWE, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XHUMHUYECKass peaKius,
KJaccu(UKaus peaknuid: peakUM COEAMHEHMs, PeakIUH pPa3JoKEHHs, PpEaKkIUM 3aMelCHHS,
peakiMu oOMeHa, 3K30- U JHAOTEPMHUYCCKUE DPEaKLUH, TEIIoBOM 3(dekr peaxiuu, sapo aToma,
JJIEKTPOHHBIN CJIOM aToMa, aTOMHasopOMTalb, paguyC aTroMa, XUMHYECKas CBs3b, IOJIApHAs U
HENoJISIpHasl KOBAJIEHTHAs CBA3b, MOHHAs CBA3b, MOH, KAaTMOH, aHWOH, PacTBOp, MaccoBas J0JIs
BelecTBa (MPOICHTHAS KOHIIEHTpPAIIHs) B PacTBOPE;

WUTIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XUMHYECKHX IMOHSATHM M NPUMEHATh 3TU MOHATHUS NpU
ONMCAaHUM BEUIECTB U UX MPEBPALICHUN;

WCIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY JUIS COCTaBji€HHUS (OpPMYNl BEIIECTB U YpaBHEHHIA
XUMHUYECKHUX PEaKIIMi;

OIpENIeNIATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OHMHApHBIX COCIUHEHUSX, CTENEHb OKUCIECHUS
JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJUIEKHOCTh BEIIECTB K OIpPEIeIEHHOMY Kilaccy
COeAMHEHUH 1o (opmyiiam, BHJ XUMHUYECKOW CBs3M (KOBAJCHTHAS M WOHHAs) B HEOPTaHUYECKHUX
COETMHEHUSIX;

packpsiBaTh cMmbich Ilepuogmueckoro 3akona . M. MenpaeneeBa: T€eMOHCTPUPOBAThH NMOHUMAHHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MOJ0KeHus B lleproauyeckoit
CUCTEME, 3aKOHOB COXPAaHEHHMs MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJIIPHOTO
y4eHus, 3aKoHa ABOrajpo;

ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoandyeckoil CUCTEMBl XUMHUYECKUX
JJIEMEHTOB: pa3inyaTh MOHATHS «r1aBHas noxarpynna (A-rpynmna)» U «mnobouHas noarpynmna (b-
rpymma)», Majable U OOJbIINE MEPHUOAbl, COOTHOCHTH 0003HAYCHHS, KOTOpble MMEIOTCS B Talimie
«Ilepmoamueckass cucreMa xumuueckux osnemeHTtoB JI. WM. MenzaeneeBa» C  UYHUCIOBBIMH
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMHMYECKUX 3JIEMEHTOB (COCTaB M 3aps]l sapa, o0llee Yucio
AJIEKTPOHOB U paclpeeNIieHHe UX O AIEKTPOHHBIM CIIOSM);

KJIacCU(PUIIMPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHE peakluuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIUHU BEILECTB, MO TEIIIOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMHCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBA BEILECTB pPAa3IMYHBIX KIIACCOB,
MOATBEPK/asi ONKCAHUE MPUMEPAMU MOJIEKYJSIPHBIX YpPaBHEHHIl COOTBETCTBYIOIIMX XHMHUYECKUX
peaKkuuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Kaue€CTBEHHOT'O COCTaBa, BO3MO>KHOCTH
MIPOTEKaHUsI XUMHUYECKUX MPEBPAICHUI B Pa3INYHBIX YCIOBHUSAX;

13



BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO [OJIO
XUMHUYECKOTO 3JIeMEeHTa Mo (opMylle COEIMHEHHS, MAacCOBYIO JIONIO BelIecTBa B PacTBOpE,
MIPOBOAUTDH PACcUETHI [0 YPaBHEHUIO XUMUYECKON peaKkiuy;
MIPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON AESITENBHOCTH — aHAJIW3 M CHHTE3, CPABHEHHUE,
0000111eHIe, CUCTEeMAaTHU3AIIHIO, KJIacCU(UKAIINIO, BHISIBIIEHUE IPUYMHHO-CIICICTBEHHBIX CBSI3EH — IS
U3Yy4YEHHs CBOMCTB BELIECTB M XMMHYECKHMX DPEAKIMM, €CTECTBEHHO-HAyYHbIE METOJbI MO3HAaHUSA —
Ha0JI0IeHUE, U3MEPEHUE, MOJIETIMPOBAHUE, SKCIICPUMEHT (peasIbHBINA U MBICIICHHBIH);
CIIeZIOBaTh TPABWJIAM IIOJIb30BAaHHUS XWMHYECKOW TOCYJoW W JabopaTOpHBIM O00OpYyZOBaHUEM, a
TaKKe MpaBHiaM OOpaIIeHUsl C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKUHUSMH IO BBITIOJHEHUIO
71a00paTOPHBIX XHWMHUYECKUX OIBITOB IO TOJYYEHUI0 M COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCJIOpOJia), TPUTOTOBIIEHUIO PAcTBOPOB C ONpPEIENEHHONM MaccoBOM joiei
pacTBOPEHHOTO  BEIIECTBAa, IUIAHUPOBaTh M MPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEJIOUEH M KUCIOT C MOMOUIbIO MHIUKATOPOB (1akMyc, ¢peHoadTalenH,
METHJIOPaHX U JpYyTHE).

K xoHiy oOyuyeHus B 9 kJjiacce NpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHHA:
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IMOHATUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKHUCIICHUS, XUMUYECKasl peaKiysi, XUMHUECKas CBS3b, TEILUIOBOU 3PQPEKT peakluu, MOJIb,
MOJIApHBIA 00BEM, PAcTBOpP, DIEKTPOJIMUTHI, HEINIEKTPOIUTHI, ANEKTPOIUTHYECKAs IAUCCOIHAIIHS,
peakuuu MOHHOTO OOMEHa, KaTalau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE
peaKkuuy, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAQHOBJICHHE, QJJIOTPONHs, aM(pOTEPHOCTb, XHMHYECKas CB3b (KOBAJEHTHAs, MOHHas,
MeTaJlJI4ecKasi), KpucTajsinyeckasl pemérka, KOppo3us METaJlJIOB, CILIaBbl, CKOPOCTb XHMHUYECKOU
peakuuu, npeaenabHo gonycrtuMas konuenrpanus [1/IK Bemectsa;
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKHX IMOHSATHM M NPUMEHATh 3TH MOHATHUS TpU
OINMCAaHUU BELIECTB U UX MPEBPAILEHUI;
WCIONIb30BaTh XUMHUYECKYI0O CHMBOJUKY JUIS COCTaBieHHS (OpPMYNl BEIIECTB U YypaBHEHHIA
XUMUYECKUX PEAKIUH;
OIIPEAEIATh BAJIEHTHOCTb U CTENEHb OKUCIEHHSI XUMUYECKUX JIEMEHTOB B COEUHEHUSAX PA3INYHOIO
COCTaBa, MPUHAAJIEKHOCTh BEILECTB K OMNpeAeIEHHOMY KIIAacCy COEIMHEHUil mo Qopmynam, BHJ
XUMHUYECKOH CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPraHUYECKUX COEAMHEHUSX, 3apsij
MOHAa M0 XWUMHYECKOW QopMmyie, XapakTep Cpelasl B BOJIHBIX pacTBOpPax HEOPTaHUYECKUX
COEIMHEHHM, TUIl KPUCTAJUIMYECKOM perIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cmbica l[lepuoanueckoro 3akona [[. M. MenaeneeBa W JEMOHCTPUPOBATH €ro
MOHMMAaHUEe: OINHUChIBATh U XapakTepus3oBaTh TabmuuHyio ¢opmy Ileproanueckoit cucTeMsbl
XUMHUYECKUX DJIEMEHTOB: pa3jinuaTh MNOHATUS «rJaBHas mnoarpymmna (A-rpynma)» U «mnoOodHas
noarpymnna (b-rpynma)y, Manbie 1 GoJbIIMe NEpUOIbl, COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS
B IEPUOJMYECKON Talnuie, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHMHYECKUX
3JIEMEHTOB (COCTaB U 3apA] siipa, oOlIee YUCII0 AIEKTPOHOB U paclpeAesieHUe UX 0 3JIEKTPOHHBIM
CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB M UX COCITUHEHUN B
rpeienax MajbIX MEPHOJOB U TNIABHBIX MOJATPYII € Y4ETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(PUIIMPOBATh XUMHUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKHE peakuuu (1o
YHCIy M COCTaBY YYacTBYIOIIMX B pPEaKIMU BEILIECTB, MO TEIJIOBOMY 3(PQEKTy, MO0 H3MEHEHUIO
CTETeHeN OKUCIICHUS XUMHUECKUX DJIEMEHTOB);
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XapaKkTepu30BaTh (OMUCHIBATH) OOMME W CHEIU(PUYIESCKHE XUMHUYECKHUE CBOWCTBA TMPOCTHIX H
CIIOKHBIX BEIIECTB, MOATBEp)KJAas OMUCAHHE MpPUMEpPaMH MOJEKYJSPHBIX U HOHHBIX YpaBHEHMI
COOTBETCTBYIOILIMX XUMUYECKUX PEaKIHil;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUYECKON IHUCCOLMALUN KHUCIOT, MIENOYe M COJel, MONHbIE U
COKpalIEHHbIE YpaBHEHUS pEaKUUid HOHHOTO OOMEHa, YpaBHEHMS pEeaKLUW, IMOATBEPIKIAIOIINX
CYILLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUI IOCPENCTBOM COCTaBICHUS
AJIEKTPOHHOT'O 0ajlaHCca 3TUX PEaKLUi;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO [OJIIO
XUMHUYECKOTO JJIeMeHTa Mo (opMylie COEAMHEHHs, MAacCOBYIO JIONIO BeIIecTBa B PacTBOPE,
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM PEaKIuy;

co0JIr01aTh MpaBUJIa MOJIb30BAHMSI XUMHUYECKON MOCYI0M 1 1abopaTOpHBIM 000PYIOBAHUEM, A TAKXKE
npaBuiga OOpalleHHss C BEIIECTBAMM B COOTBETCTBUM C HWHCTPYKLUHMSMHU [0 BBITOJHEHUIO
7a00paTOPHBIX XHUMHYECKHX OIBITOB 10 TMOJYYCHHI0O M COOMpPaHMIO Ta3000pa3HBIX BEUIECTB
(aMMMaKa 1 yTriIeKucioro rasa);

MIPOBOAUTH PEaKIUH, MOATBEPKAAIOIINE KaYeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB: PacIO3HABATh
OTIBITHBIM ITYTEM XJIOPH]I-, OPOMHI-, HOAUA-, KapOoHaT-, pocdaT-, CUIHKAT-, CyIb(aT-, THAPOKCH/I-
WOHBI, KATUOHBI AMMOHHMSI U MOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHMYECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 W CHHTE3, CPaBHEHME,
0000111eHre, CHUCTEMAaTHU3allMIo, BBISBICHUE NPUUYMHHO-CICACTBEHHBIX CBS3€H — ISl H3yYEHUs
CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIINN, ECTECTBEHHO-HAYYHbIE METO/Ibl I03HAHUS — HAOII0CHHE,
U3MEpEHHE, MOAEIMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HauMeHnoBaHue pa3iesioB u DJIeKTpOHHBIe (HU(POBHIe)
KoHnTpoJabHbIe IIpakTHyeckne
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThbI
Pa3nes 1.1lepeoHavyanbHbIeXUMHYECKHETIOHATHSA
XuMusi — BaxHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 0 1 bubnuotexa [JOK
' IIPAKTUYECKOU EATEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemectBa u xummuueckue 15 | 0 but6mmoreka [{OK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3znen 2.BaxHeiiime npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

21 Bosnyx. Kucnopon. [lonstue 6 0 1 bub6nuoreka [IOK

' 00 okcuIax https://m.edsoo.ru/7f41837¢
)7 Bonopon. Ilonstue o kucnorax g 0 1 bub6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 | | but6mmoreka [IOK

’ HEOPraHUYECKUX COCTMHEHUMN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30
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Paznea 3. [lepuoauveckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMenToB /. U. MenpaeseeBa. CTpoeHune aToMoB.

Xumnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbLHbIE pPe€aKIuu

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 0 but6mmoreka [{OK
' XHUMHYECKUX d1eMeHTOB JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
XUMHYECKasI CBA3b. Bu6 10K
HOJIMOTEKA
3.2 OKuCIHTEILHO- 8 I https:/m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmmoreka [IOK
Hroro mo pasney 15 https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
Peseparoe pems 3 0 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KUIIACC

KosaunuyectBo yacos DJICKTPOHHBIE
HaunMeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/ P KoHTpoJbHbI IIpakTH4eckue (pp )
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypcsl
Pa3nes 1.BemecTBo U XUMHYeCKHe peaKIMH
[ToBTOpenue u yriayOnenue 3HaHUN bubmotera [IOK
1.1 P Yy 5 | 0 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3fesioB Kypca 8§ Kiacca p
OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX bubmorexa TIOK
1.2 . p 4 0 0 https://m.edsoo.ru/7f41a63
peaxkuuit 6
DIEKTPONUTHYECKAs] JUCCOLMALIMS bubmorera [TOK
1.3 P ] 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUYECKHUE PEAKIIMU B PaCTBOpPax 6
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTMHEHHS
bu6mmoreka [JOK
OO61mas xapakTepucTUKa XUMUYECKIX
2.1 4 0 0 https://m.edsoo.ru/7f41a63
aneMmeHToB VIIA-rpynmnsl. ["anorens 6
OO6m1as XxapakTeprucTUKa XUMHUUECKUX bubnnoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
OO01m1ast XapaKTepPUCTHKA XUMHUYECKUX bubnnoreka [JOK
23 sneMeHToB VA-rpymnsl. A30T, pochop 1 ux 7 0 1 https://m.edsoo.ru/7f41a63

COCOAUHCHUA

6
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O6u1a$1 XapPaKTCPUCTHUKA XUMHUYCCKUX

bubmnoreka IJOK

2.4 sneMeHToB [VA-rpynmnsl. Yriepon u 8 https://m.edsoo.ru/7f41a63
KPEMHHU U UX COETMHEHUS 6
Hroro no pazneny 25
Pa3zngen 3.MeTasibl 1 HX COeAMHEHHUS]
bubmnoreka [HOK
3.1 OO01111€e CBOMCTBA METAJIJIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuoreka [{OK
3.2 Baxueiinme MeTainl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 20
Pazngen 4. Xumus 1 oOKpysKamomas cpeiaa
bubnnoreka I1IOK
4.1 BemecTBa 1 MmaTepuansl B )KHU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

* Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaako C.A., AKunoHepHoe
obmmecTBo «M3narenscTBO «IIpocBenienne»

* Xumus, 9 knacc/ ['abpuensn O.C., Octpoymos WN.I'., CnaakoB C.A., AKumonepHoe
obmecTBo «M3narensctBO «IIpocBemienne»

tabauubl: [leproanueckas cuctema xumMuieckux siaemenToB .M. Menneneesa, Tabauna

pacTBOpUMOCTH, BHCKTpOXI/IMI/I‘IeCKPlﬁ PR HAIIPAKEHUS METAJIIIOB

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.-Peanu3zanms-
tpeboBannii-OI' OC-ocHOBHOT0-00111er0-00pa3oBanms.-MeToIn4ecKoe-mocoone-is-

yuutens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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