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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMuUM Ha YpPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs COCTaBJICHA Ha OCHOBE TPEOOBAHUH K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTebHON MPOTPaMMBI OCHOBHOTO 001ero oOpaszoBanus, npeacTtaBieHHsx B PI'OC 000, a
TakkKe Ha OCHOBe (efepalibHOM pabouedl mporpaMMbl BOCIHMTAHHMS U C YYETOM KOHUEMIMU MpenojaBaHus ydeOHOTro
npeamMera « XuMus» B 00pa3oBaTeIbHbIX opraHu3amnusax Poccutickoit denepanum.

[Iporpamma mo xuMuM [a€T MPEACTABICHHE O UEAX, OOmIeH cTpaTeruu OOy4eHHs, BOCIHUTAHHUS WM Pa3BUTHUS
00yyarommxcsi CpeACTBAMH y4eOHOr0 IIPEAMETA, YCTAaHABIMBACT 00s3aTEIbHOE MIPEMETHOE COJIEpKAHUE, IPETyCMAaTPHUBAET
pacrpesieyieHde €ro mo KiaccaM U CTPYKTYpUpPOBAaHHME IO pa3feiaM M TeMaM MOporpaMMbl MO XUMHHU, OMPEIEIseT
KOJINYECTBEHHBIE U KAUECTBEHHBIE XaAPAKTEPUCTUKHU COAEPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD H3YUEHUSI XUMUH C
y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTHKM Yy4eOHOTrO TIpoliecca, BO3PACTHBIX OCOOEHHOCTEH
0o0yyarommxcsi, OnpeaeisieT BO3MOXKHOCTH MpeaMeTa JJisd peanu3aiuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHOM TPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs, a Takxke TpeOOBaHUM K pe3yjbTaraM O0ydeHUs
XMMUU Ha YPOBHE 1IeJiel M3y4YeHus MpeaMeTa 1 OCHOBHBIX BUJIOB yUeOHO-TI03HABATEIHHOM JESITEIBHOCTH 00YyYaIOIErocs 1mo
OCBOCHHIO YUE€OHOTO COJIEPIKAHMS.

3HaHWE XUMHH CIY)KUT OCHOBOM Juisi (OPMHPOBAHHS MHPOBO33PEHHS OOYYAIOMIETOCs, €ro MpeACTaBICHUN O
MaTepUaAIbHOM E€MHCTBE MHpA, BAXHYIO POJb UTPalOT (popMHpyeMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAICHUIX
SHEPruu U 00 PBOJIIOIUYU BEIIECTB B MIPUPOJIC, O My TAX PEIICHUS TJI00aTbHBIX MPOOJIEM YCTOMUUBOTO Pa3BUTHS YEIOBEUECTBA
— CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuyenne xumunn:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEH MJii caMOpa3BUTHS U (HOPMUPOBAHUS KYJbTYPhl JUYHOCTH, €€ OO0IIeh u
(hyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM OOydYaromuxcs, HaBBIKOB UX
CaMOCTOSTEIILHON Y4eOHOU IesTeIbHOCTH, DKCIIEPUMEHTAIbHBIX W HCCIENOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHATILHOM JICSITEIBHOCTH;

3HAKOMHT CO CIEeIU(UKON HAYYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsiAa HA €AMHCTBO MPUPOJILI U
YeJIoBeKa, SIBJISIETCS OTBETCTBEHHBIM 3TAoM B () OPMUPOBAHUU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YUarOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K MIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIAJ] B KOJIOTHYECKOE 00pa3oBaHne 00yJaronuXcsl.

JlaHHbIE HAMpaBICHUS B O0YYCHUH XUMHH 00ECIIEUUBAIOTCS CHEIUPUKON copepKaHus yueOHOro MpeaMeTa, KOTOPhIH
ABJISIETCS MIEIarOTMYECKU aJIalTUPOBAHHBIM OTPaKeHHEM 0a30BOM HAyKU XMMUU Ha ONPEAEIEHHOM dTane e€ pa3BUTHS.



Kypc xumunm Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OPUEHTUPOBAH HA OCBOEHHE OOYYAIONIMMUCS CHUCTEMBI
NEPBOHAYATBHBIX MOHATHM XWUMHUH, OCHOB HEOPraHWYECKOM XUMHUH W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX [OHATHIA
OpraHUYECKON XUMUHU.

CtpykTypa coaepkaHHUsl MPOTPAMMBI MO XUMHH C(HOpMUpOBaHA HAa OCHOBE CHCTEMHOTO TMOJXO0Ja K €€ M3yUYEHHIO.
ConepxaHue CKIAIbIBACTCS U3 CUCTEMbI MOHSITUI O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMHUYECKON
peakuuu. O0e TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIUITY MOCIEAOBATEILHOIO Pa3BUTHs 3HAHWW HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUIN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMWY,

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IPEJICTABICHUI 00 3IEKTPOJIUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OHMIUPHUYECKH TOJYYCHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEOBATEIIBHO OT OJHOTO YPOBHS K JIPYroMy, BBIMOJHSS (PYHKIIMM OOBSICHEHHS M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U TTOTYUYEHUS N3yYaE€MbIX BEIIECTB.

OcBoeHME MporpaMMbl MO XHMHUHM CIIOCOOCTBYET (DOPMUPOBAHMIO TPEACTABICHUS O XUMHUYECKOM COCTaBIISIIOLIEH
HAYyYHOW KAPTUHBI MHpA B JIOTUKE €€ CHUCTEMHOW IPUPOAbI, HEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJaM
MO3HAaHUS B Hayke. M3ydeHne XMMHUM MPOUCXOAUT C MPUBIICYCHUEM 3HAHUM M3 paHee M3YUYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxatromnii Mup», «buonorus. 5—7 knaccb» u «duzuka. 7 Kimacey.

[Ipy M3ydYeHUU XUMUU MNPOUCXOAUT (POPMHUPOBAHUE 3HAHUNA OCHOB XMMHYECKONW HAayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, MPAKTHYECKOW AEATEIBHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajada
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUN — BOXKHEUIINX (DAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, TOCTYIHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa, sS3blka HAyKH, B MPHOOIICHUU K
HaydHbIM METOJaM I[IO3HAHWS TMPU M3YYCHUU BEIIECTB W XUMHUUYECKHUX peakiuii, B (DOPMUPOBAHMM U Pa3BUTHHU
MO3HABATEJIbHBIX YMEHUN M WX MPUMEHEHWU B Y4eOHO-IO3HABATEILHOM W Y4eOHO-UCCIEI0BATEIbCKON EeSITEIHHOCTH,
OCBOCHMH MPaBUJI O€30MaCHOTO OOPAILIEHUS C BEIIECTBAMH B TIOBCEIHEBHOM KU3HH.

[Ipu n3ydeHnn XMMUU Ha yPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs BAXKHOE 3HaUECHUE TPUOOPENIH TaKHE MEIH, KaK:

— (QopMupoBaHUE WHTEIIEKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSTEIILHOMY MPUHATUIO PEIIEHUH, CIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIIONTUMCS yCIIOBHSIM JKU3HU;

— HANPaBJICHHOCTHh O0YYEHUs HAa CHCTEMAaTUYECKOe MPHUOOIIEHUE O0YyJArONIMXCs K CAMOCTOSTEIbHON TTO3HABATEIILHOMN
JEeSTEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUS, (POPMUPYIOUTUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;



— o0ecrnevyeHrne yCJIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYalOIIMMUCS OMbITa Pa3HOOOpPa3HOM IEeSTENbHOCTH,
MO3HAHHUS U CaMOIIO3HAHWS, KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIESITEIIBHOCTH;

— GopmupoBanue o0miel PyHKIIMOHAIBHON M €CTECTBEHHO-HayYHOU TPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSCHATH U
OLICHUBATh SBJICHHSI OKPY’KAIOIIET0 MUPA, UCHOJb3ys 3HAHUSA U OIbIT, NOJyYEHHbIC NPU U3yYEHUH XUMHH, IPUMEHATh UX
IIPU pELIEHUU IPOOJIEM B IOBCEIHEBHOM KU3HU U TPYIOBOM AESITEIbHOCTH;

— (dopMHupoBaHHE y 00yYaIOUXCS TYMAaHUCTUYECKUX OTHOILIECHUM, MOHUMAHUS IEHHOCTH XMMHYECKUX 3HAHUU IS
BBIPA0OTKH SKOJOTHUECKH 1eJeco00pa3HOro MoBeACHHs B OBITY M TPYJOBOU ACSITEIBHOCTH B IENSIX COXPAHEHHUS CBOETO
310pPOBbS M OKPYXKarOUIEH IPUPOJIHON CPENIBI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO U CAaMOBOCIIMUTAHUIO HAa OCHOBE YCBOEHUS
0011eYeI0BEYECKUX LIEHHOCTEM, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS M HAIPABICHHOCTU JAJIbHEUILIET0 00yUYEHUS.

OO111ee yuCino 4yacoB, OTBEIEHHBIX JUIsl M3YUEHHs] XMMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3zoBaHus, cocTtapiseT 136
4acoB: B 8 kitacce — 68 yacoB (2 4aca B HeJlleno), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBIE XUMHYECKHE NIOHATHSA

[Ipenmer xumun. Posib XMMHM B KU3HU YeJIOBEKAa. XMMHUSA B CUCTEME HayK. Tena n BemecTBa. PU3ndecKue CBOMCTBA
BEILECTB. ArperaTHoe cocTostHue BemecTB. [loHsATHe 0 MeToaax mo3HaHusa B xuMuu. UucTeie BemecTBa U cmecu. CrnocoOsl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJEKYJBl. XUMUYECKHE AIEMEHTHI. CHMBOJIBI XUMHUYECKUX 31€MEHTOB. [IpOCTBIE M CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyrna. BajaeHTHOCTP aTOMOB XUMHYECKHX 3JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
OtHocuTenpHass atomHasg Mmacca. OTHOCUTENBHAs MOJIEKYJsSIpHAas Macca. MaccoBas JoOJisl XMMHYECKOIO DJIEMEHTa B
COCIMHEHHUH.

KonnyectBo BemectBa. Moab. MossipHasgs macca. B3aMMOCBSI3b KOJIMYECTBA, MAacChl U YMCJIA CTPYKTYPHBIX €IWHHIL
BeniecTBa. Pacuérsl o popmynamMm XMMUYECKUX COETUHEHU.

du3znyeckre W XUMHUYECKHUE SIBICHHUS. XHMHUYECKash peakius U €€ MPU3HAKU. 3aKOH COXPAaHEHUS MAacCChl BEIIECTB.
Xumnueckue ypaBHeHus. Kimaccudukanusi XuMUYeCKUX peakuuid (COeIMHEHUs, pa3ioKeHUs], 3aMelIeHUs, 0OMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBmiiaMu padOThl B JTa0OpaTopuu M npuéMaMu oOpaiieHus c J1adbopaTopHbIM
o00OpyOBaHUEM, HW3Y4YEHHUE U ONucaHue (PU3UUYECKUX CBOICTB 0O0pa3l[OB HEOPraHMYECKUX BEUIECTB, HAONIOJCHHE
¢u3nueckux (TUIaBIeHHE BOCKA, TasHUE JibJa, PACTHPAHUE caxapa B CTYIKEe, KAIIEHWE U KOHJIEHCAUUs BOAbl) U XUMHUYECKUX
(ropeHue cBeuM, NPOKATMBAHUE MEIHON MTPOBOJIOKU, B3aUMOICHCTBUE MeJla C KUCIOTON) SIBIIEHU, HAOII0ICHUE U ONHCAHKE
MPU3HAKOB MPOTEKAHMsI XUMHUUECKUX peaklni (pas3fiokeHue caxapa, B3auMOJICHCTBHUE CEPHOM KHUCIOTHI ¢ XJIOPUIAOM Oapus,
paznoxenue ruapokcuga meau (ll) mpm HarpeBanuu, B3ammopeiicTBue xkeneza ¢ pactBopoMm conu meau (ll), nzydenwue
CIoCOOOB pa3JielieHusi CMeced: C MOMOIIbI0 MAarHuTta, (pUiIbTpoBaHWE, BbINapUBaHUE, AMCTHILIISALMUSA, Xpomarorpadus,
MPOBEICHUE OYKMCTKM MOBAapEHHOW COJIM, HAONIOJCHHE U ONHCAHUE PEe3yJbTAaTOB MPOBEICHHUS OMbITA, WILTIOCTPUPYIOMIETO
3aKOH COXPAHEHMS MacChl, CO3JaHUE MOJIETEH MOJIEKYJI (IIaPOCTEPKHEBBIX ).

BaxHeiimue npeacTaBuTe I HEOPraHUYECKHX BELeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT W mpoctoe BemiecTBo. HaxoxkaeHuwe Kuciopoja B
npupose, (u3nYecKue M XuUMUYeckue cBoWcTBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xucnopoga. CrocoOsl
HOJyYEHUs] KHUCI0opoJa B JIa0OpaTOpUU M MPOMBIIIIEHHOCTH. KpyroBopor kuciopoaa B npupoje. O30H — auioTponHas
Moau(UKaIMsI KUCIOPOa.



TeroBoit 3¢h(dEeKT XUMHUYECKOW peakluud, TEPMOXUMHUYECKHUE YpPAaBHEHUS, 3K30- U DHAOTEPMHUYECKUE PEaAKIUU.
TomnuBo: yronb 1 MeTaH. 3arpsi3HeHHE BO3AyXa, YCHIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIOA.

Bomopon — anemenT u mpocToe BemecTBo. Haxoxkaenue Bogopoa B nmpupoje, Gu3ndeckiue U XMMUIECKHE CBOMCTBA,
npUMEHEHUE, CocoObl ostydeHusi. Kuciaotsl u comu.

MosipHbIil 00BEM ra3oB. Pacu€Tel M0 XUMHYECKUM YPaBHCHUSIM.

dusnueckue cBoMcTBa BOAbl. Boma kak pactBoputTens. PacTBophl. HachlleHHbIE M HEHACBHIIMIEHHBIE PACTBOPBI.
PacTBOpuMOCTh BeliecTB B BojJe. MaccoBas J0Jisl BEIIECTBA B pacTBOpe. XMMHUECKUE CBOMcTBA Bojbl. OcHOBaHus. Ponb
PacTBOPOB B IPUPO/IE U B KU3HU YesioBeKa. KpyroBopot Bojbl B mpupo/ie. 3arps3HeHre NpupoaHbix Boa. OXpaHa U OUHUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neoprannyeckux coenuHenuit. Oxcunbl. Knaccudukamus okcuaoB: cosieoOpaszyioiue (OCHOBHBIE,
KHUCJIOTHBIC, aM(pOoTepHbIe) U HecosieoOpasyromue. Homenknarypa okcuaoB. Gu3ndeckre U XMMUYECKUE CBOMCTBA OKCHUIOB.
[TosryueHnne OkCcHIOB.

OcHoBanus. Krnaccudukaiuss OCHOBaHMM: IIETOYM W HEPACTBOPUMBbIE OCHOBaHMS. HoMeHKIaTypa OCHOBaHMIA.
PusnyecKkre U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loilyuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kuciaor. Pusznyeckrue M XUMHUYECKHE CBOMCTBA KHCIOT. Psin
aktuBHocTu MeTauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknarypa conei. ®u3ndeckue 1 XuMAYeCKUe CBOMCTBa cotieid. [lomyuenne conent.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEJICTICHUE COIEPKAHUsI KUCIOPOJa B BO3AyXe, MOJydYeHUe, COOMpaHue, paclio3HaBaHUE U M3yUYCHUE
CBOWCTB KHCJIOpPOJa, HAOMIOJACHUE B3aWMOJICUCTBUSL BEIIECTB C KHUCIOPOJOM W YCJIOBHUS BO3HUKHOBEHMS U TPEKPAILICHUS
ropeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3laMy OKCHUIOB U ONKMCAHUE UX CBOMCTB, MOJIyYEHUE, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB BOJOpoja (ropeHwue), B3aumojaeiictBue Boaopoaa ¢ okcuaom meau (l1) (BO3MOXKHO HCHOJIB30BaHHE
BHJICOMATEPHAIIOB), HAOIIOICHHE OOpAa3IOB BEIICCTB KOJIMYECTBOM | MOJIb, MCCIEAOBAaHHE OCOOCHHOCTEW PacCTBOPCHHUS
BELIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM HOJIEM PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICCTBUE BOJIBLI C MeTajUlaMH (HATpUeM U KajbllueM) (BO3MOXKHO HMCIOJIb30BaHHME BHICOMATEPHUANIOB),
UCCleIoBaHnEe 00pa3lloB HEOPTaHUYECKUX BEUIECTB PA3IMYHbBIX KJIACCOB, HAOMIOACHUE U3MEHEHUS OKPAaCKU MHIUKATOPOB B
pacTBOpax KHUCIOT U IIesnoyeld, uzydeHue B3aumopeicTBus okcuaa meau (ll) ¢ pacTBopoMm cepHON KHUCIOTHI, KUCIOT C
MeTaJJIaMH, PEaKIuii HeWTpaau3aluu, MOJIyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO META/lIa APYTUM U3
pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelue Ki1acchl HEOPraHMYECKUX COCUHEHUIN.



Iepuoanuyeckunii 3axkon u Ilepumoanyeckass cucrema xumuuyeckux iemMeHToB . M. MenaeneeBa. CtpoeHue
aToMOB. XMMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIMU

[TepBbie OMBITKN KJIACCU(DHUKAIIMA XUMUYECKHUX 3JIeMEHTOB. [oHSATHE O Tpymmax CXOMHBIX 3JIEMEHTOB (ICJIOYHBIC U
IEJIOYHO3EMENIbHBIE METAILIbl, TajJOTE€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yloT aMQpOTEpHBIE OKCUILI U
TUAPOKCHUIBI.

[Tepuonuueckuit 3akoH. [lepuoauueckas cucrema xumuueckux sieMeHToB Jl. 1. MenneneeBa. KopoTkonepuoanas u
mmHHOTIeproaHas dopmbl [lepuomanueckon cuctembl xumudeckux dnemeHToB JI. M. MenneneeBa. Ilepuoasl u rpymibl.
DU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTonbl. DnekTponbl. CTpOEHUE AIEKTPOHHBIX 000704YEK aTOMOB MEPBIX
20 xumuueckux 3neMeHToB [lepuoanueckoil cucremsl . 1. MenneneeBa. XapakTepucTUka XUMUYECKOTO 3JIEMEHTA TI0 €0
nonoxenuto B [lepunoanueckoi cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS Paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAIUIMYECKUX U HEMETAIUINYECKUX CBOMCTB
10 TPyNnaM 1 NEPUOAaM.

3nauenue Ilepuogumueckoro 3axkoHa u llepumonnueckoil cUCTEMBbl XMUMHUYECKHX SJIEMEHTOB ISl Pa3BUTUSI HAYKU U
npaktuku. [{. 1. MenaeneeB — yu4€HbIN U TPaKIaHUH.

Xumudeckass cBs3b. KoBajieHTHast (TOJIIpHAsT W HEMOJISIPHAS) CBSI3h. DJEKTPOOTPUIIATEILHOCTh XUMHUUYECKHUX
anemMeHToB. IOHHAs CBA3b.

Crenenp okucneHusa. OKHCIUTENbHO--BOCCTAHOBUTEIbHBIE peakuuu. lIpoliecchl OKUCIEHHUSI W BOCCTAHOBJICHUS.
OKucCAUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THIPOKCUIA LIMHKA C PACTBOPAMHU KHUCIOT U
IeJI0Yei, MPOBEAEHUE OMBITOB, WJUTIOCTPUPYIOIMIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX peakiuil (ropeHue,
peaKkIuu pa3oKeHusl, COCUHEHHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanuyst MeXNpeIMETHBIX CBS3€M MPHU M3YYEHHH XMMHUU B 8 KJIAaCCE€ OCYUIECTBIISIETCS YE€pPE3 MCMOJIb30BAaHUE KakK
OOIIUX €CTEeCTBEHHO--HAYYHBIX TIOHATHH, TaK W TOHATHM, SBISIOMIUXCS CHUCTEMHBIMU IS OTACJIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO0mme ecTecTBEHHO--HAYYHbBIC TTOHATHUS: HayYHBIA (DAKT, TWIOTE3a, TEOPHs, 3aKOH, aHAJU3, CUHTE3, KIacCU(pUKAIIHS,
MEePUOANYHOCTh, HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBaHUE, UBMEPEHUE, MOJIEIb, SIBJICHUE.



®usuka: marepus, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TONbI, PaJIUOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUYECKUI 3apsij, BEIIECTBO, TEJIO, 0O0BEM, arperaTHOe COCTOSHHUE BEIIECTBA, Ta3, (PM3MUECKHE BEIMYWHBI, €TUHUIIBI
M3MEpEHUS, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpasbl, TOpPHbIE MOPOJAbI, TMOJE3HbIE HCKOIMAEMbIE, TOIUIMBO, BOJIHBIC
peCypCHlI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKkuus

[Tepuonuueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux snemeHToB J[. . MenaeneeBa. CtpoeHrne aToOMOB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaWs, KaJbLH U UX COCTUHEHUI
B COOTBETCTBHUH C MOJIOKEHUEM DJIEMEHTOB B [lepronveckoil CuCTeME U CTPOEHUEM UX aTOMOB.

CtpoeHue BeleCTBA: BUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT
THUIA KPUCTAJUIMYECKON PEIETKU U BUAA XUMHYECKOU CBA3H.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA BELIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCNHEHUN, TEHETUYECKAs CBA3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanuss XUMUYECKUX pEaKIUid MO pa3IMuHbIM MpU3HaKaM (10 YUCIY M COCTaBY yYacTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3(h(EeKTy, MO0 U3MEHEHHUIO CTENEHEW OKHUCIICHUS XMMHUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTau3aTropa). DK30- U SHIOTEPMHUUECKHUE PEaKIINH, TePMOXUMHYECKUE YPAaBHECHHUS.

[Tonsitue o ckopoctn xuMuyeckod peakiuu. [loHsaTne 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX PEaAKITUSX.
IToHsiTHE O TOMOTE€HHBIX U T€TEPOTreHHbIX peakuusx. [lonsaTue o karanmse. [loHsTHE 0 XUMUYECKOM paBHOBECHUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMUYECKOM PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTEIIPHBIC PEAKIIMHU, DJIEKTPOHHBIA OallaHC OKHUCIMTEIHHO-BOCCTAHOBUTEIIBHOU PEaKIIUU.
CocraBnenre ypaBHEHHUN OKHCIUTEIFHO--BOCCTAHOBUTEILHBIX PEAKIIMIA C UCTIOIH30BAaHUEM METOa dJIEKTPOHHOTO OajaHca.

Teopusi BIAEKTPOIUTHYECKONW MUCCOLMAIUMU. OJNEKTPOJHUTHI M HEIIEKTpoduThl. KaThoHbl, aHMOHBl. MexaHH3M
JUCCOIMAIIMM  BEIIECTB C pa3IMYHBIMM BHJAAMU XUMHYECKOM cCBs3u. Crenenp nuccouuaruu. CuiabHble W cllaOble
3JIEKTPOJIUTHI.

Peakiuu voHHOrOo oOMeHa. YCIIOBHUS MPOTEKaHUS PEAKIMi HMOHHOTO OOMEHA, MOJHBIE M COKpAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUHN U COJICH B CBETE MPEICTABICHUN 00 JIEKTPOJUTUYECKON TUCCOIUAIINN.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THApONIM3E CONE.

Xumuyeckuii IKCnepuMenm:



03HAKOMJICHUE C MOJICNISIMHA KPUCTAIIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIECTB — METAJUIOB U HEMETAIIOB (rpadura
M ajiMas3a), CJIOXHBIX BEHIECTB (XJIOPUAA HATPHsI), MCCIEIOBAHHWE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW pPEAKIUU OT
BO3JICHCTBHUS PA3NUYHBIX (HAaKTOPOB, MCCIEIOBAHHE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOLECCA AUCCOILUAIUH
KHUCIIOT, MIeJio4e M cojiel (BO3MOXKHO HMCHOJb30BAHME BUJIEO MATEPUAJIOB), MPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOLIUX
NpU3HAKU TPOTEKAHMs peakiui MOHHOro oOMeHa (0Opa3oBaHHE Ocajlika, BbIIEIEHUE ra3za, 00pa3oBaHHE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMid (TOpeHHEe, pPEeaKIMU Pa3ioKEHUs, COSTUHEHN),
pacno3HaBaHHE HEOPraHMYECKHX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKUMi HAa MOHBI, PEIIEHUE HKCIIEPUMEHTAIbHBIX
3azay.

HemeTanssl 1 X coeIMHEHUS

OO0mas xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE cTereHu okucieHus. CTpoeHue u
(u3rnyeckre CBOMCTBA MPOCTHIX BEHIECTB — TAJIOT€HOB. XMMHUUYECKHWE CBOWCTBA Ha MIpuUMeEpe XJiopa (B3aUMOJICUCTBUE C
METaJulaMH, HEeMeTaulaMH, Iiesnodamu). XiopoBoaopod. CoiigiHas KHCIOTa, XUMUYECKHE CBOMCTBA, MOJY4YEHUE,
npuMeHeHue. JlelicTBre XJjopa M XJOpPOBOAOPOJa HAa OpraHU3M 4YeloBeka. BaxHelnme XJopuapl U UX HAXO0XKICHHE B
IIPUPOJE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE CTETIEHU OKUCIICHHS.
Crpoenue u Qu3anyeckue CBOMCTBA MPOCTBIX BEHIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIHBIE MOJIM(HUKAIMU KHUCIOpoAa U
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PU3NYECKHE M XMMHUYECKHE CBOMCTBA. OKCHABI CEphl Kak
MPEACTABUTENN KUCTOTHBIX OKCHUIIOB. CepHasi KHCIIOTa, (PU3MYECKUE U XMMHYECKUE CBOMCTBA (OOIIME KaK MpEeJCTaBUTENS
KJ1acca KUCJIOT U crienupuyeckue). XMuMUYECKUE peaklinu, JIeXKallle B OCHOBE MTPOMBIIIJIEHHOT'O CII0c00a MOIy4eHUs CEPHOM
KucyoThl. [Ipumenenue cepHoit kucnoTsl. CoM CepHOM KHUCIIOTHI, KaUeCTBEHHAs] peakius Ha cynbdaTr-uoH. Haxoxnenue
cepbl U €€ COeAMHEHUN B MpUpOJE. XMMUYECKOE 3arpsi3HEHHE OKPYKAIoOIIeW cpeibl COCNUHEHHSIMU cepbl (KUCIOTHBIE
JIOK]TH, 3arpsiI3HEHKE BO3/lyXa U BOJOEMOB), CITIOCOOBI €10 MPeI0TBPAILICHHUS.

O6mras xapaktepuctika snemMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHU OKUCIICHHUSI.
A30T, pacnpocTpaHeHue B Mpupoje, (pusmueckre U XUMHUYecKue cBoiicTBa. KpyroBopor azorta B mpupoae. AMMHUAK, €ro
(du3nUecKue 1 XUMHUYECKHUE CBOMCTBA, OJydeHne U npuMeHeHue. Conu aMMOHUS, UX GU3MUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHasi peakiusi Ha MOHbl aMMOHUSA. A30THasl KUCJIOTa, €€ MOJIydyeHHe, (PU3MUECKHe U XUMUYECKHE
CBOMCTBa (00IIME KaK MPEACTAaBUTENS Kiacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIEM aMMOHUS B
KaueCTBE MUHEPAIbHBIX YIOOpeHHid. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl COCTWHEHUSIMHU a30Ta (KUCIOTHBIE
JOXAM, 3arps3HEHHE BO3AyXa, MOuYBbl U BOJ0EMOB). Docdop, amnorpomubie Moauduxamuu docdopa, dusnueckue M



xuMuueckue cpoiictBa. Oxcun docdopa (V) u dochopHas kucioTa, GU3NUECKUE U XUMHUYECKHE CBOMCTBA, MOJy4YEHUE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

O6mras xapaktepuctuka 31emMeHToB IV A-rpymmbel. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTCTICHU OKUCIICHHS.
VYriepoa, alnoTponHbie MOAU(PUKAIIMK, pACIPOCTPAHEHUE B MPUPOJE, (DU3NUECKHEe U XMMHUYECKUE CBOWCTBA. AJCOpOIMS.
KpyroBopot yrnepona B mpupoae. OKcuasl yriiepoja, ux (QuU3MYecKrhe U XUMHUYECKHUE CBOMCTBA, JNEHCTBHUE HA JKUBBIC
OpraHu3Mbl, MOJYYEHUE U MNPUMEHEHHE. DKOJOTHYeCKHe MpoOieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepona (lV), rumoresa
TJI00QJIPHOTO TIOTETUICHUS KJIMMAaTa, MApHUKOBBIN d(PdekT. YronpHas KUCIoTa U €€ conM, UX (PU3NYECKUe U XUMHYCCKHE
CBOMCTBa, MoJlydyeHUEe M npumeHeHue. KauecTBeHHasl peakuusi Ha KapOoHaT-uoHbL. Mcnonb3oBaHue KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHavasibHbIE TIOHATUSI 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoaa (MeTaH, 3TaH, STUJICH,
alETUJICH, 3TAHOJ, TTTUUEPHH, YKCYCHas kucnoTa). [IpupoiHble HCTOYHUKHU YTIE€BOAOPOI0B (YTrOjb, IPUPOAHBIN ra3, HEPTH),
MPOJYKTHI UX NepepabOTKU (OE€H3HH), UX POJIb B OBITY U MPOMBIINLIEHHOCTH. [ToHATHE 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX:
XKUpax, OenKax, yriieBoJax — U UX POJU B KU3HHU YeJlOoBeKa. MarepuanbHOE €AUHCTBO OPTraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHU.

Kpemuuii, ero gusnyeckue 1 XMMUYECKUE CBOMCTBA, MOJlydeHUE U npuMeHeHue. CoequHeHHsT KPEMHUS B MIPHUPOJIE.
O6mue mnpencrasienuss 00 okcune kpemuus (IV) m kpemuueBoit kuciore. CUIMKaThl, UX MCHOJb30BaHHE B OBITY, B
MPOMBIIUICHHOCTU. BakHeillme cTpouTenbHble MaTepualbl: KepaMuKa, CTEKII0, IIEMEHT, OETOH, kene300eToH. [IpobiieMbl
0€3011acCHOT0 MCTI0Ib30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3loB HEOPTaHWYECKUX BELIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEIEHNUE KAU€CTBEHHBIX peaklUid Ha
XJIOPUI-MOHBI U HAOJNIOICHHE TMPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpa)karomue (U3MYECKUe U XHMHUYECKHE CBOWMCTBA
TaJIOT€HOB U WX COEAMHEHUH (BO3MOXKHO MCHOJb30BaHHE BHJIEOMATEpPUAIOB), O3HAKOMJIEHHE C 00paslamu XJOPHUIOB
(ramoreHuI0B), O3HAKOMIIGHHE C O0pas3iamMu cepbl M €€ COCMWHEHUSMH (BO3MOXKHO HCIIOJIh30BAaHUE BUICOMATEPHUATIOB),
Ha0JII0/IeHue mpolecca OOyTiIMBaHUs caxapa MoJl JeHCTBUEM KOHIICHTPUPOBAHHOM CEpPHOM KUCIOTHI, U3yUYEHHE XUMUYECKIX
CBOMCTB pa30aBJICHHON CEpHOMN KHCIOTHI, MPOBEACHUE KAYECTBEHHOW peakiiuu Ha CyJsib(daT-uoH U HaOJI0ICHUE MpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMM CBOWCTBaMH a30Ta, Gocdopa M UX coenMHEHH (BO3MOXKHO HMCIOJIb30BaHUE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBIX U (HOchOpHBIX yH0OpeHul, mojayyeHue, coOMpaHue, paclio3HaBaHUE U U3YyUYECHHE
CBOMCTB amMMHaKa, MPOBEACHHE KAaYECTBEHHBIX pEakluid Ha MOH aMMOHHUSA U Qocdar-HOH U U3yUYeHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBAE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI € MEAbI0 (BO3MOXXHO  HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), HU3yUYCHHE MOJeNIed KPUCTAUIMYECKUX PemETOK anMmasa, rpadura, (QysuiepeHa, O3HAKOMIJIEHUE C



MPOIIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOrasza, MOJy4YeHHE,
coOupanue, paclio3HaBaHUE W W3YYCHUE CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEICHHUE KAYECTBEHHBIX PEakIUi Ha KapOoOHAT W
CUJIMKAT-UOHBl U HM3YyYCHUE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHWE C MPOAYKIMEH CUIMKATHOW MPOMBIIIIEHHOCTH,
pEllIeHUE FKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «BakHelIe HeMeTaulbl U X COCTMHEHUS.

MeTa/uibl 4 UX COeAMHEHMSI

OO0mas xapakKTepUCTHKAa XUMUUECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHHMH MX MOJIoKeHUs B [leprnoanueckoit cucreme
xumudeckux snemeHtoB J[. M. MenneneeBa u cTpoeHuss aroMoB. CTpoeHuEe MeETauioB. MeTalMyeckas CBs3b U
METaJUIMYECKasi KPUCTAJUINYECKAsd PEUIETKA. DINEKTPOXUMUUYECKUN ANl HANPSHKCHUN MeTauioB. U3NUecKrue 1 XuMHYECKUE
cBoiicTBa MeTauioB. OOImMe crnocoObl MOMydeHUss MeTaAIIOB. [IoHATHE 0 KOPPO3UH METaJIJIOB, OCHOBHBIC CIIOCOOBI 3aIlIUThI
ux ot kopposuu. CriiaBbl (CTajab, 9yTyH, JIOPATIOMUHUHN, OpOH3a) M UX MPUMEHEHUE B OBITY M MPOMBIIIIIICHHOCTH.

[[lenounsie MeTaiuibl: noJyioxkeHue B [leproandeckoin cucreme xumuuyeckux sneMmeHToB Jl. 1. MenaeneeBa, ctpoeHue
X aTOMOB, HaxoXxJeHue B mpupoje. dusznueckue M XUMUUYECKUE CBOICTBA (Ha mpumepe HaTpust U Kauus). OKCuabl U
TUAPOKCUIBI HATpUs U Kalus. [I[puMeHeHre MeI0UHbIX METAIJIOB U X COCTUHECHMUIA.

[IlenouyHO3eMENbHBIC METAIIIIBI MATHUN U KaJIBIIUN: TTOJI0KeHne B [leproindeckoil cucteMe XUMHUYECKUX JIeMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOX/JICHUE B mpupojae. PU3nyeckue U XMMHUUYECKUE CBOMCTBA MarHusl M KajblIUs.
Baxneie coequueHus Kaablusl (OKCUI, TUIPOKCUT, COJTH). ZKECTKOCTD BOJIBI U CITIOCOOBI €€ yCTpaHEHU .

AnmoMuHui: nosnioxkeHue B llepuoanueckor cucreme xumuueckux sniemeHtoB . M. MenaeneeBa, cTpoeHue aroma,
HaxoXKJIeHUE B mpupoje. Pu3ndeckrue 1 XMMUUYECKHE CBOMCTBA alfOMUHUSI. AM(OTEpHbIE CBOMCTBA OKCHIA W THIAPOKCHIA
AJTIOMUHUSL.

Kenezo: momoxenue B llepuommueckor cucreme xumuueckux syeMeHToB [[. M. MennpeneeBa, crpoeHue aroma,
Haxo0XJeHue B npupojae. Gu3ndeckre 1 XUMHUYECKUE CBOMCTBA kele3a. OKCUIbI, THAPOKCUABI U coiu xenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumennt:

O3HAaKOMJICHHE C 00pa3llaMu METAJJIOB W CIUJIABOB, MX (M3MUYECKUMHU CBOMCTBAMH, M3yUYCHUE PE3YJIbTATOB KOPPO3UU
METAJJIOB (BO3MOYKHO MCIOJIb30BAaHHE BHJCOMATEPHUATIOB), OCOOCHHOCTEM B3aWMOJICUCTBUS OKCHJA KaJbLMS W HATPUA C
BOJIOM (BO3MOXHO MCIOJIb30BAHUE BHUJIEOMATEPUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI, MpoOliecca TOPEHUS JKejie3a B
KUCJIOpOo/ie (BO3MOXKHO HCIOJIb30BAaHHE BHJICOMATEPHANIOB), MPHU3HAKOB MPOTEKAHWUS KAuE€CTBEHHBIX PEaKIMi Ha HOHBI:
MarHus, Kaiuplys, amoMmuaus, nuHka, xeme3a (1) m xenesa (I11), megm (1), mabmomenue u ommcaHuE MPOIECCOB
OKpalllMBaHUS IJIAMEHU MOHAMM HATpHUA, Kajlusd U Kaiablus (BO3MOXKHO HMCHOJIb30BAHHE BHUJIEOMATEPUAIIOB), UCCIIEI0BAHNE



aM(pOTEpHBIX CBOMCTB TUAPOKCHAA ATIOMUHHUS W THJIPOKCHJA IUHKA, PELICHUE SKCIEPUMEHTAIBbHBIX 3aJad [0 TeMe
«BakHeumme MeTaulbl U UX COCTUHEHUSD).

XuMus 1 OKpy:Kaoas cpeaa

BemectBa 1 Marepuansl B ITOBCEJHEBHOM >KM3HU 4YeJIOBEKAa. be3omacHoe HCIIONb30BAaHUE BEIIECTB M XMMHYECKHUX
peakuuii B ObITy. [lepBas momols npyu XUMHUYECKUX 0XKOraxX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (IpeneibHas IomycTuMas KOHIEeHTpauus Beulects, nanee — I1/1K).
Ponb xuMuM B pelIeHUH SKOJIOTMYECKUX MPOOIIEM.

Xumuueckuii IKCHEPUMEHM:

U3y4eHne o0pa3oB MaTepHaIOB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxicnpeomemmunie cea3u

Peanmm3zanust MeXIpeIMETHBIX CBS3€W NMPU M3YYECHHHM XMMHHM B 9 Kilacce OCYIIECTBISAETCS 4Yepe3 HCIOJIb30BAHHUE Kak
OoOLIMX €CTECTBEHHO-HAYYHBIX TOHSTHI, TaK M TMOHATUN, SBISIOMIUXCA CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO011ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIU3, CUHTE3, KilacCU(pUKalus,
NEPUOAUYHOCTb, HAOJIIOJIEHUE, DSKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJEINb, SBJICHHE, MapHUKOBBIA 3PQEKT,
TEXHOJIOTHsl, MATEPHUAJIBI.

@u3uka: Marepus, aTroOM, OJEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKJIWJ, H30TOIbI, PAJAMOAKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3aps], MPOBOAHUKH, MOIYIPOBOJHUKU, JUIIEKTPUKH, (OTORIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, ra3, pacTBOp, PACTBOPUMOCTh, KPUCTAIIMUECKAsl peIETKA, CIUIaBbl, (PU3MUECKHUE BETMUUHbI, €AMHUILIBI
WU3MEPEHHUsI, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CONHIIE.

buonorusa: ¢otocunTe3, aAbixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbIE YAOOPEHHS, MHUKPOIIEMEHTHI,
MAaKpO3JIEMEHTBI, IUTATEIIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOJAbI, IOJIE3HbIE HCKOMAEMbIE, TOIUIMBO, BOJHBIC

pECYpCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBLI 10 XUMHNHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrPAMMbI OCHOBHOI'O OOIIEro OOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydeHUs
XUMHM B €IUHCTBE YYEOHON M BOCIUTATEIBbHOM JEATENIBHOCTH B COOTBETCTBMM C TPAJULIUOHHBIMH POCCUUCKUMHU
COLIMOKYJIETYPHBIMU M TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMUA B OOLIECTBE MPAaBUJIAMUA U HOPMaMU MOBEICHUS
Y CIIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMAIN3aLANA 00YyYarOUXCsl.

JIM4HOCTHBIE pE3yJIbTaThl OTPAXKAKOT TOTOBHOCTh OOYYaIOIIMXCA pPYKOBOACTBOBATHCA CHUCTEMOM IMO3UTHUBHBIX
LIECHHOCTHBIX OPUEHTALMN U PACIIMPEHUE ONBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) nIaTpHOTHYECKOT0 BOCTIMTAHMSA '

LIEHHOCTHOTO OTHOIIECHHUS K OTEYECTBEHHOMY KYJBTYPHOMY, MCTOPHYECKOMY W HAyYHOMY HACIEOUIO, MOHUMAaHUS
3HAYECHHUS XMUMHUYECKON HAyKHd B KM3HH COBPEMEHHOrO OOILECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHON MH(pOpManuen o
NEPEIOBBIX JOCTHKEHUSIX U OTKPBITUAX MUPOBOM M OTEUYECTBEHHOM XMMHHU, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHMUIX 00
YCTpOICTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOr0 BOCTIMTAHUSI:

MPEACTABIICHUS O COUMAIBHBIX HOPMAax M IMPABUJIAX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTMBE, KOMMYHHUKATUBHOU
KOMIIETEHTHOCTU B OOIIECTBEHHO TMOJIE3HOM, y4eOHO-HCCIIEI0OBATENbCKOM, TBOPUECKOW M JIPYTUX BUIAX JESITEIbHOCTH,
TOTOBHOCTHU K pa3HOOOpa3HOM COBMECTHOM JI€ATEIbHOCTH MIPH BBIIIOJIHEHUU YUEOHBIX, I03HABATEIbHBIX 3a/]1a4, BHIIIOJHEHUH
XUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHUM Y4E€OHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHHUIO U B3aMMOIIOMOLIM B
npoiiecce 3Toil yueOHOM 1eATebHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPUILEH C MO3UIIMU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BELIECTBE U XUMUYECKOM PEAKIIMHU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKHM M COCTABIISIOIIME OCHOBY JUIsl NMOHUMaHMs CYIIHOCTH Hay4YHOM KapTUHbI MHpa, MPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOABI, B3AUMOCBA3SAX YEIOBEKA C IPUPOIHON CPEIOH, O POJIM XUMHUH B O3HAHUU
3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HANpPaBICHHBIC HA TMOJyY€HHWE HOBBIX 3HAHUU MO XWMHUHU, HEOOXOAWMBIE Ui OOBSCHEHUS
HAOJII0JJaeMBIX TPOLIECCOB M SIBJICHMIA, MO3HABATEIbHOW, MH()OPMAIMOHHOM M YHUTATENbCKON KyJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON JHUTEPaTypod, JOCTYNMHBIMU TEXHUYECKHUMHU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;



WHTEpEC K 00YUYEHUIO U MO3HAHUIO, JTF0003HATEHHOCTh, TOTOBHOCTh U CITOCOOHOCTH K CaMO0OPa30BaHUIO, TPOCKTHOU H
UCCIIeI0BATEIHCKON AESATEIBHOCTH, K OCO3HAHHOMY BHIOOPY HANPABICHHOCTH U YPOBHS 00yUYEHUS B JlajibHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JJ0OPOBBIN 00pa3 KU3HH,
OCO3HAHHWE TIOCICACTBUH W HENPHUATHE BPEAHBIX TMNPUBBIYEK (YMOTPEOJCHUS aIKOTOJS, HAPKOTUKOB, KYpPEHHS),
HEO0OXOIUMOCTH COOJIOJIEHUS TPAaBUII OE30MaCHOCTH MPU OOpaAIlEHUU C XMMHYECKUMHU BEIIECTBAMU B OBITY U peaibHOU
KU3HH;

5) TpyA0OBOr0 BOCIIUTAHUSI:

WHTEpPEC K MPAKTHYECKOMY HW3YUYEHHUIO Tpodeccwii m Tpylda pa3IMdHOTO poja, YBaXKEHHWE K TPYIAy U pe3ysbTaTaMm
TPYIOBOM ACATEIHHOCTH, B TOM YHCJIE HAa OCHOBE NPHMEHEHHUS TMPEAMETHBIX 3HAHWM 10 XWMHH, OCO3HAHHBINH BEIOOD
WHJUBUTyIbHOW TPAEGKTOPUH TPOJIOJDKEHUS O00pa30BaHUsA C y4E€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHEeIHONW MpodhecCUOHATBHOM AESITEIIbBHOCTH W PAa3BUTHUA HEOOXOJIMMBIX
YMEHH, TOTOBHOCTb aJIalITUPOBATHCS B MPOHECCHOHAIBHOU CpeIe;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUS:

HKOJIOTUYECKH 11eTIecO00pa3Hoe OTHOIICHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMS,
MMOHUMAaHUE [IEHHOCTH 3I0POBOT0 M 6e30macHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3NYECKOMY
U TICUXUYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS MTPaBUI O€30MacHOTO TTOBEICHHMSI TIPU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHIX, yTPOIKAIOIINX 3I0POBBIO U )KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSThH 3HAHMSI, MIOJTydaeMble TIPH U3YYCHUHN XUMHH, JIJIS1 PEIICHHS 3a71a4, CBA3aHHBIX C OKPY KaroIIeh
MIPUPOTHOM CPEJIO, JJIsl IOBBILIEHUS YPOBHSI 9KOJIOTMUECKON KYJIBTYpPbl, OCO3HAHHMSI TJI00aTbHOTO XapaKTepa SIKOJIOTUYECKUX
Mpo0JIeM U MyTeH UX PEIICHHS TOCPECTBOM METO0B XUMHUH, IKOJIOTHIECKOTO MBIIICHUS, YMEHUS PYKOBOJCTBOBATHCS MM
B [I03HABATEJIbHON, KOMMYHUKAaTUBHOU U COLIUAJIBHOW MPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeranmpeaMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBIC I (POPMUPOBAHUS MHUPOBO33PCHHUS OOIICHAYYHBIC
MOHATHUS (3aKOH, TEOPHs, MPUHIIUII, TUTIOTE3a, (PaKT, cucTeMa, MPOIIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPHIE UCTIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX TpeaMeTax U TO3BOJSIIOT HAa OCHOBE 3HAHWUM W3 OATUX MpeAMEeToB (HopMUpoBaTh
NpeiCTaBlieHHe O 1EJOCTHOM Hay4yHOW KapTHMHE MHUpa, U YHUBEpcalbHble YyueOHble HeWcTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATUBHbIC, PEryJSTUBHbBIE), KOTOphIE OOecrneynBaloT (OPMHUPOBAHHME TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MJIAHUPOBAHUIO M OCYIIECTBICHHUIO yUeOHOU IeITeTbHOCTH.

Ilo3naBaTeibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUSA



ba3oBble 1ornueckue AecTBU:

YMEHHsSI WCIIOJB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS NP OCBOCHUM 3HAHUI: PacCKphIBATh CMBICT XHUMHUYECKHX
NOHATUN (BBLACTATh WX XapaKTEepHbIC MPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTUMHU TOHSATHSAMH), HCIIOIH30BAThH
MOHATHUS TIJI1 OOBSICHEHUS OTACIBbHBIX (DaKTOB W SBIICHWUM, BBIOMpATh OCHOBAHUS W KPUTEPHUHM I KIacCUPUKAIIH
XUMUYECKUX BEIMIECTB W XHUMHYECKUX PEAKIMi, YCTaHABIMBATh NPUYWHHO-CICICTBCHHBIC CBI3M MEXKIYy OOBEKTaMU
M3yYCHUsI, CTPOUTH JIOTUIECKUE PACCYKACHUsI (WHAYKTUBHBIE, ISAYKTHBHBIC, 10 aHAJIOTHH ), IEIaTh BEIBOJIBI M 3aKTFOUCHUS;

YMEHHE TIPUMEHATH B MpOIlecce MO3HAHMS MOHATHS (NpeIMETHBIC W METanpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC)
MOJICIIA, WMCIOJb3yeMble B XHWMHH, TPEOOPa30BBIBATH IMHPOKO MPUMEHSEMBIC B XHMHH MOCIBbHBIC TPEICTABICHUS —
XUMUYCCKUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMU4eckas (hopMyJia M ypaBHEHHE XUMHUECKOW PEaKIuy — MPU PEIICHUHA y4eOHO-
MMO3HABATEIIBHBIX 337124, ¢ YIETOM 3TUX MOJCIBHBIX MPEICTABIICHUN BBISBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH
M3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIMH, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJICJICTBEHHBIC CBSI3U U MIPOTUBOPEUUS B M3yUYaeMbIX MPOIECCaX U SIBJICHUSIX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

YMEHHUE WCIOJIb30BaTh MOCTABJICHHBIC BOIIPOCH B KaUYE€CTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B Ka4e€CTBE OCHOBBI JIJIS
(dbopMHUpPOBaHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

npUOOpETeHHE OMbITa MO TUIAHUPOBAHUIO, OPraHU3allid M TPOBEACHHUIO YYCHHUYECKUX HKCIIEPUMEHTOB, YMEHHE
Ha0II0AaTh 32 XOJIOM TPOIlecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 Pe3yNbTat, (HOPMYJIUpPOBaTh 0OOOOIIEHUS U BBIBOJIBI
0 pe3yJbTaTaM MPOBEAEHHOTO ONBITA, UCCIICAOBAHMS, COCTABIIATh OTUYET O MPOACIIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, aHATU3UPOBATH U UHTEPIPETHPOBATH MH(POPMAIIMIO PA3IUYHBIX BUAOB U (OPM MpPEACTaBICHHUS,
MOJIy9aeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XUMUYECKOTO COJIepKaHUs, CIIPABOYHBIE TTOCOOUS,
pecypchl THTEpHETa), KpUTHICCKH OIICHUBATh TPOTHUBOPEUYMBYIO M HEJTOCTOBEPHYIO MH(GOPMAIIHIO;

yMEHUE MMPUMCHSATh Pa3IMYHBIC METOIBI U 3aIIPOCHI TP MMOUCKE U 0TOOPE MH(POPMAIIUHA U COOTBETCTBYIOIIUX JaHHBIX,
HEOOXOMMBIX JIJIS1 BHIITOJTHCHHS YYCOHBIX M IMO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOTO THIIA, TPUOOPETECHUE OMBITA B 00IaCTH
WCIIOJIB30BaHUsI HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYyJIbTYpOH aKTHMBHOTO WCIOJIb30BAHUS
Pa3TUYHBIX TMOMCKOBBIX CHCTEM, CAaMOCTOSITEIBLHO BBIOMpATh ONTHUMANBbHYIO (GOpMy TMpeAcCTaBiIeHUs WHOOpPMAIMU |
WITIOCTPUPOBATh pelIacMble 3a/Jadydl  HECIOKHBIMH CXEMaMH, JauarpamMmamu, JIpyrumMu GopmamMu Trpadukd U UX
KOMOHWHAIIUSIMU,

yMEHHE MCTOJb30BaTh U aHAIM3UPOBAThH B IMpoOIecce YUCOHONW M MCCIEAOBATEIBCKOW NEATEIbHOCTH WH(OPMAIUIO O
BIIUSTHUH TTPOMBIIIIICHHOCTH, CETHCKOTO X035HUCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYIKAIOIIEH TPUPOTHOU CPEIbI.



KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe NeHCTBHSA:

YMEHHMsI 3a/1aBaTh BOIPOCH! (B XOJ€ auajora v (Win) AMCKYCCUHU) MO CYLIECTBY 00CYkIaeMoil TeMbl, pOpMYIUpOBAThH
CBOM IPEIJIOKEHUSI OTHOCUTEIBHO BBIIIOJHEHUS MPEUIOKEHHOM 3a1a4u;

YMEHUS MPEACTABIIATh MOJYyYEHHBIE PE3yJbTaThl MO3HABATEIBHOW JEATEIBHOCTH B YCTHBIX U NMHUCBMEHHBIX TEKCTaX;
JeNaTh TMPE3CHTAIMIO PEe3yJIbTAaTOB BBIMIOJHEHUS XMMHYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIMbITa, J1a00paTOPHOI
paboTHI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

YMEHMsI y4e€OHOro COTPYJHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOH I103HABaTEIbHOM M HCCIENOBATEIbCKON
ACSTEIbHOCTH TMPU PEIICHWH BO3HUKAIOMIUX MPOoOJieM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB M COTJIACOBAHUS MO3UIIHI
(oOcyxneHrs, 0OMEH MHEHUSMH, «MO3TOBbIE IITYPMbI», KOOPAHHALINS COBMECTHBIX NEHUCTBHIA, ONPEAEICHUE KPUTEPUEB TIO
OLICHKE KaueCTBA BBIIIOJIHEHHOW PabOThI U IpyTHUE).

PeryisiTuBHBIC YHHBEPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHHUE CaMOCTOSITENIBHO OINPEACNATh LENU AEATEIbHOCTH, IUIAHWPOBATh, OCYILIECTBIATH, KOHTPOJMPOBATH W IIPU
HEO0OXOJAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEILHOCTh, BHIOUPATh HamboJiee 3PPeKTUBHBIE CIOCOOBI PEIICHUs y4EOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTAaBJATh WJIM KOPPEKTHPOBATH MPEMJIOKEHHBIA aJrOpuTM ACHUCTBUH TpH
BBITIOJTHEHUH 3aJIaHUI C y4ETOM TOJIyYEHUs HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTax — BEIECTBAX U PEAKIMsIX, OLEHUBAThH
COOTBETCTBHE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOM LEJIM, YMEHUE HCIOJIb30BATh W AHAINW3UPOBATH KOHTEKCTHI,
IIpeIaraéMple B YCJIOBUM 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B coctaBe mnpenMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO O00S3aTELHOIO COJEp)KaHMs, YCTAHOBJIEHHOIO JaHHOU
dbenepanpHOl pabodyeil MPOTrpaMMOM, BBIACISIOT: OCBOSHHBIE OOYYarOITUMHUCS HAy4YHbIC 3HAHHUSA, YMEHHS U CIOCOOBI
AercTBUi, cieunduyeckue sk MpeIMETHON 00JacTH «XUMHUS», BUABI JEATEIBHOCTH O MOJTYYSHHIO HOBOTO 3HAHUS, €T0
MHTEpHpETalnn, TPeoOPa30BaHUIO U PUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K xoHiy oOydenus B 8 ki1acce nmpeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JAOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y
oOy4Jaroumxcsi yMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUH: aTOM, MOJIEKYJa, XUMHUECKHUI 3JIEMEHT, ITPOCTOE BELIECTBO,

CJIO’KHO€ BELIECTBO, CMECH (OTHOPOHAS U HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHASI M MOJIEKYJIIpHAs
Mmacca, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJisl XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUH,
MOJISIpHBIN 00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJIb, dJIEKTPOOTPULATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl
peakuusi, KiacCU(PHUKAIUS PEaKIMii: Peakluu COCIUHEHHsI, PEaKIUU Pa3JIOKEHHUs, PEaKIMH 3aMeIleHus, peaKkinu
oOMeHa, 3K30- U SHJOTEPMHUECKHE PEaKlnu, TeIoBoi d3(Q(PeKT peakuuu, sapo aToMa, JIEKTPOHHBIN CION aToMa,



aTOMHasl OpOUTalb, pailyCc aTroMa, XUMUYECKasl CBSI3b, MOJSPHAS U HETOJIIPHAs KOBAJIEHTHAsS CBSI3b, MOHHAS CBS3b,
MOH, KaTUOH, aHUOH, PaCTBOP, MAacCOBast J10Jis BELIECTBA (IIPOLIEHTHAs KOHIIEHTpAlUsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUM M IPUMEHATD 3TU NOHATHUSA IIPU ONMCAHUH BEILECTB
U UX IIPEBPALCHUN;

MCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJISl COCTAaBIECHUS (JOPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUH;
OINpPE/EIATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSIX, CTENEHb OKUCICHHS 3JIEMEHTOB B
OMHApHBIX COEIUHEHMSX, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAacCy COEIMHEHUH Mo (opMmyiiaM, BUA
XUMHUYECKOH CBSA3M (KOBAJICHTHASI U HOHHAS) B HEOPTaHUYECKUX COECIUHEHUSAX;

packpbiBaTh cMbIch llepmoanueckoro 3akona [[. . MenneneeBa: 1eMOHCTpUPOBATh MOHMMAHUE MEPUOINYECKON
3aBUCUMOCTH CBOMCTB XUMHMUYECKHX 3JIEMEHTOB OT MX MOJ0KeHUs B [leproauueckoil cucteme, 3aKOHOB COXPAHEHUS
MAaccChl BEIIECTB, [IOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOT'O YYEHUS, 3aKOHAa ABOTraapo;

ONUCHIBATh U XapakTepu3oBaTh Ta0iInuHyto ¢popmy Ileproanueckoil CUCTEMBl XUMHUECKHUX AJIEMEHTOB: Pa3jinyaTh
MOHATHUSL «rJaBHasg noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», manbie U OONbIIME MEPUOJIBI,
COOTHOCUTH 0003HauYeHUs1, KOTOpble uMeroTca B Tabnuue «llepuoanueckas cucteMa XUMUYeCKux 3yeMeHToB 1. 1.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sAapa,
o011ee YMCIIO 3JIEKTPOHOB U PACHPEEIICHUE UX 0 3JIEKTPOHHBIM CJIO0SM);

KJIaCCU(PHUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPrAaHUUYECKHE BELIECTBA, XUMUUECKHE pPEeaKIIUU (110 YUCILY U COCTaBY
YYaCTBYIOUIMX B PEAKIIMH BEIIECTB, O TEINIOBOMY 3P (DEKTY);

XapaKTepHu30BaTh (OMUCHIBATH) O0IIME XMMUYECKME CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAsi OMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTM OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPALICHUHN B Pa3IMYHbBIX YCIOBUSIX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJII0 XUMUYECKOTO AJIeMEeHTa
no ¢opmysie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakuuy;

NPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIbHON JESATENIbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, 000OIIeHHeE,
CUCTEMATHU3alMI0, KJIACCU(UKALNIO, BBIIBICHHE IPUUYMHHO--CIEICTBEHHBIX CBS3€M — JUUIsI M3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKUUd, E€CTECTBEHHO-HAyyHble€ METOJbl IMO3HAHMUS — HaONIOIEHNUE, HU3MEpEHHUE,
MOJIETUPOBAHUE, FKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);



CJIEIOBATh IMpaBUJIaM TOJIb30BAHUS XMMHUYECKOW MOCYyA0W M JabopaTOpHBIM OOOpYAOBAaHHEM, a TAKXKE MpPaBHIIaM
oOpalieHus ¢ BeUECTBAMU B COOTBETCTBUU C UHCTPYKIHUSAMHU IO BBITOJIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB
M0 TMOJYYEHUI0O U COOMpaHUIO ra3000pa3HbIX BeIlIeCTB (BOAOPOJAAa M KUCIOpPOJAA), MPUTOTOBJICHUIO PACTBOPOB C
ONPEAETIEHHON MaCCOBOU JOJIEN pACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MIPOBOJUTh XUMUYECKUE IKCIIEPUMEHTHI
M0 pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIbIO HHAUKATOPOB (JIakMyc, (eHoN(TaIernH, METHIOPAHK
U Jpyrue).

K koHIy 00ydenus B 9 kjacce rnpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTD Y
oOy4Jaronmxcs yMEeHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJa, HOH, KATUOH, aHHUOH,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas
peakius, XUMHYecKasi CBs3b, TEIUIOBOM A((EeKT peakiuu, MoJb, MOJSPHBIA O0BEM, PacTBOp, SIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJMTUYECKAsT JIUCCOIMAIMS, PEaKIMd HMOHHOTO OO0MEHa, KaTalau3arop, XHUMHUYECKOe
paBHOBecue, OOpaTUMble U HEOOpATUMBbIC PEAKIIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTEND,
BOCCTAHOBUTEJb, OKUCJICHUE M BOCCTAaHOBJICHHUE, ajUIOTponus, aMm(pOTEPHOCTh, XUMHUYECKas CBSI3b (KOBaJCHTHAs,
WOHHAs, META/UINYEeCcKasi), KpHUCTAIIMYECKas pemeéTka, KOPPO3Ws METauIoB, CIUIaBbl, CKOPOCTh XHWMHUYECKOU
peakumu, npeaenapbHo nonycrumas konuentpauus 111K BemecTsa;

WJUTIOCTPUPOBATHh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHITUNA U IPUMEHATH 3TU MOHATHS IPU OMIMCAHUU BELIECTB
U X IIPEBPALCHUN;

HCTIOJB30BaTh XUMHUUYECKYIO0 CUMBOJIUKY JIJI1 COCTAaBICHUST (DOPMYJT BEIIECTB U YPAaBHEHUIN XUMUYECKUX PEAKITUM;
ONPENEIATh BAJICHTHOCTh W CTEIIEHb OKUCJIEHUS XUMHUYECKHX DJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBa,
MPUHAJIKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COeQuHEHWH 1o dopMmyrnaM, BHUJ XUMHUYECKOU CBSI3H
(KoBaJIeHTHasi, MOHHAs, METAJUINUECKasi) B HEOPraHUYECKUX COCTUHEHMSX, 3apsiji MOHA M0 XUMUUYECKor (opmyie,
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COCAMHEHUH, TUI KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO
BEIIIECTBA;

packpsiBaTh cMmbIch [leprnoanueckoro 3akona /. 1. MenaeneeBa u IEMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATH U
XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoamueckoii CUCTEMBl XHUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHSTHS
«rnaBHas noarpynna (A-rpynmna)» u «mnododnas noarpymnmna (b-rpymnmna)y, Manbsie U 00JbIIMe TEPUOIbl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOAMYECKON TabJIMIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsiji A7ipa, OOIIEe YUCIO 3JIEKTPOHOB M PACHPEIEICHUE UX MO 3JIEKTPOHHBIM



CJIOSIM), OOBSICHATH 00IIE 3aKOHOMEPHOCTH B M3MEHEHNUHU CBOWCTB 3JIEMEHTOB M MIX COSAMHEHUI B MpeEJeiax MaJlbIxX
NIEPUOJOB U TJIaBHBIX MOATPYIIL C YYETOM CTPOEHHUS KX aTOMOB;

KJ1acCU(DUIIMPOBATH XUMUYECKUE PJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA, XUMHUUECKUE PEaKIUu (110 YUCTY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(D(EKTy, MO M3MEHEHUIO CTETICHEH OKHCICHHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CHEUUPUUECKUE XUMUYECKUE CBOMCTBA MPOCTHIX M CJIOXHBIX BEIIECTB,
NOATBEPkKAAasl ONMUCAHWE TMPUMEPAMU MOJEKYISPHBIX M HMOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX XUMHUYECKUX
peaKkuui;

COCTaBJISITh YPABHEHUS SJICKTPOJIUTUUYECKON NHCCOLMALMU KHUCJIOT, IIEJIOYEH M COJIEH, IMOJHBIE U COKPAIIEHHBIE
YpaBHEHUSI peaKkIMid MOHHOTO OOMEHA, YpaBHEHHUS pPEakivii, MOATBEPKIAAIOIMIUX CYIIECTBOBAHUE T'€HETUUYECKOU
CBSI3U MEXK]1y BEIIECTBAMHU PA3JIMYHbBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN IMOCPEACTBOM COCTABJICHUSI 3JIEKTPOHHOTO
OaaHca ATUX PEaKIINA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS XUMHYECKHUX
NPEBPALICHUN B PAa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA
o ¢hopmysie COeMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUUYECKOU
peaKkIuu;

coOJiroaTh TMpaBWIa TMOJb30BAHUS XUMHYECKOW MOCYAOM M JIabOpaTOpHBIM OOOPYJIOBAaHHMEM, a TaKXKe MpaBuia
oOpareHus ¢ BeIECTBAMU B COOTBETCTBUU C UHCTPYKIIUSAMH TI0 BBITTOJIHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB
IO TOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHUAaKa M YIJIEKUCIIOTO rasa);

MIPOBOJIMTh PEAKIHUH, TMOJITBEPKIAIOIINE KAYECTBEHHBIM COCTAB pPAa3UYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM
nyTéM XJIOpUA-, OpOMUI-, UOIUI-, KapOoHaT-, pocdat-, cuimMKaT-, CyJabdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHUS
Y MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEIICCTB,;

MPUMEHSATH OCHOBHBIC OTEPAIIMA MBICIUTEIBHON ACATEIHPHOCTH — aHAIM3 W CHHTE3, CpaBHEHHE, O00OOIIEHUE,
CUCTEMAaTHU3ALINIO, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — Il U3y4YEHUSI CBOMCTB BEIIECTB U XUMHUYECKUX
peakiMii, eCTeCTBEHHO-HAy4YHbIE METOJbl MO3HAHUS — HAOJIIOJEHUE, U3MEpPEHHE, MOACIUPOBAHUE, IKCIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 9 bubnuoreka [IOK
' MPAKTUYECKOU JIeSITEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 Berecrsa 1 xumuueckue 15 1 0 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
Bosayx. Kucnopog. [Tonsatue bu6nmorexa LIOK
2.1 6 0 1
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bubnmorexa LIOK
2.2 8 0 1
U CONAX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
' OCHOBaHMSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK
' HEOPraHWYECKUX COETMHEHUIN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u Ilepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CtpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn

3.1

[lepronnueckuii 3aKOH U
Ilepronnueckas cucrema

7 0

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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XUMHYECKHX 3eMeHToB /1. M.
Mennene-eBa. CTpoeHue aroma

XuMHUYECKas CBA3b.
3.2 OKHUCIUTEILHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no pazgeny 15

PesepBHOe Bpems 3

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka IIOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME o8
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uupoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEHUE U yriyOnaeHue 3HaHUM 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX bubnmnoreka HOK
1.2 . 4 0 0
peakuuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIMALIMSL. 3 1 1 bubnuotexa [HOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazgeny 17
Paznen 2. HeMeTaJIbI 1 HX COeIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuotexa [JOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LHOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 0 1 bubmmorexa LOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazneny 25
Pa3znen 3. MeTausbl 4 MX COeIMHEHUS
3.1 OO0mIre cBOMCTBAa METAJIIOB 4 0 0 but6mmoreka [IOK
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bu6nmmoreka [IOK

3.2 B 7| 16
AKHEHIIE METAIIEL U UX COEUHEHNS https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnea 4. Xumus n okpy:kamwmas cpeaa
4.1 BemtectBa u Matepraisl B )KA3HU YEJIOBEKA 3 bubnnorexa LIOK
' m p https://m.eds00.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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