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HOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs COCTaBj€Ha Ha OCHOBE TPEOOBAHMM K
pe3yJibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, IPEICTABICHHBIX B
OI'OC 00O, a Takxke Ha OCHOBE (enepanbHON paboyeil MporpaMMbl BOCIUTAHUS M C YYETOM KOHIICTIIAU
MpenoiaBanus yueOHoro npeamera «XumMus» B 00pa3zoBaTenbHbIX opranu3anusax Poccuiickoii denepanmu.

[Iporpamma mo xumuM Ja€T MpEACTaBICHUE O IENIX, OOIIe cTpareruu OOy4eHMs, BOCIIMTAHUS U Pa3BUTHUS
oOydaroluxcsi CpelcTBaMU Y4YyeOHOro TpeaMeTa, YCTaHaBIMBAaeT 00s3aTelbHOE TNPEIMETHOE COJEpKaHUeE,
peIycMaTpUBaeT paclpeeNieHUue ero Mo KjaccaMm M CTPYKTYpUPOBaHUE IO pa3jiesiaM U TeMaM MPOrpaMMBbl IO XUMUH,
OTIpEe/IETISICT KOJIMYECTBEHHBIC U KAUECTBEHHBIC XapaKTEPUCTUKU COICPKAHMS, PEKOMEHIYEMYIO MOCIIeI0BATEIbHOCTD
U3YYEHUS XUMHU C YYETOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKH y4eOHOTO Mpoliecca, BO3PACTHBIX
0COOEHHOCTEN 00yuaroumxcs, OmpeaenseT BO3MOXKHOCTU NpeaMeTa AJisi pealn3allid TpeOOBaHUN K pe3ysbTaTaMm
OCBOEHHUS OCHOBHOM 00pa3zoBaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKe TPeOOBaHUIM
K pe3ynbraraM OOy4YeHHs XUMHUHU Ha YpOBHE IIeNiell M3y4eHHUs MPEeAMETa U OCHOBHBIX BHJIOB yUeOHO-IIO3HABATEIHHON
AESTENIbHOCTH 00YYarOIIerocs Mo OCBOCHHUIO Y4EOHOTO COJIEpKaHusI.

3HaHHWE XUMHUHU CIYy’)KUT OCHOBOW Al (POPMHUPOBAHUS MHUPOBO33PEHMsI 0OYHaIOIIErocs, €ro MpeICTaBICHUNA O
MaTepuaibHOM  E€JUHCTBE MHUpPA, BAXKHYIO pPOJIb HrpailoT GopMHpyeMble XUMHUEH  TPEJACTaBIEHUS O
B3aMMOITPEBPAILICHUSAX DHEPTHH M 00 DBOJIOLUMH BEIIECTB B MPHUPOJAC, O IMyTSAX PELIEHUS TIOOATBHBIX MPOOIeM
YCTOWYMBOI'O PA3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTUUECKOM, MUIINEBOM M HSKOJIOTMYECKOM OE30MacCHOCTH,
po0JIeM 3IpaBOOXPAHCHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pean3alui BO3MOKHOCTEH ISl CaMOPa3BUTHUS M GOPMUPOBAHUS KYJIBTYPhl TUYHOCTH, €€ 001IeH 1
(GYHKITMOHATFHOU TPaMOTHOCTH;



BHOCUT BKJIaJ, B (OPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIOCOOHOCTEH O0OyYaromuXcsi, HABBIKOB UX
CaMOCTOSITENIbHON y4eOHOM N1eATeIbHOCTH, SKCIIEPUMEHTANBHBIX U UCCIEN0BATEIbCKUX YMEHUN, HEOOXOAMMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOM 1eATeTbHOCTH;

3HAKOMHUT CO CIHeUu(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIs[a HAa €IUHCTBO
MPUPOABl U YEJOBEKAa, SBISETCS OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOW I'PaMOTHOCTH
00yyarommxcs;

croco0cTByeT (HOPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO--HAyYHBIM 3HAHUAM, K MPHUPOJE, K
4eJI0BEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00yJaromuXCsl.

JlanHble HampaBiieHUs B OOyYE€HHH XHMHHM OOECIEUMBAIOTCSA CHEUU(UKON COJepKaHus yuyeOHOro IpenMera,
KOTOPBIN SIBJSIETCS MEAArorMuecKy aJalTHPOBAaHHBIM OTPaKEHWEM 0a30BOIl HAYKH XMMHUHU Ha OINpPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOLIEr0 0Opa3oBaHUsl OPUEHTUPOBAH HA OCBOCHHE O0YYarOIIMMHCS CUCTEMbI
[IEPBOHAYAIIBHBIX IOHATUW XWMHMHM, OCHOB HEOPraHMYECKOM XUMHUU M HEKOTOPBIX OTACIIbHBIX 3HAYMMBIX MOHATHI
OPTraHUYECKON XUMHH.

CrtpykTypa conepkaHusi MPOrpaMMBbl 10 XUMHUH C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOAXO0/Aa K €€ U3yUYEHHUIO.
ConepxaHue CKIAAbIBACTCA U3 CHUCTEMBI INMOHATHA O XMMHMYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TNOHATUN O
XUMHUYECKON peakiuu. O0e 3TU cUCTEeMbl CTPYKTYpHO OpPraHHM30BaHbI MO MPUHLMUITY IOCIEA0BATEIbHOIO Pa3BUTHUS
3HaHUU HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona Jl. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— MpeJICTaBICHUN 00 3IEKTPOIUTUYECKON TMCCOLMALIMU BEILIECTB B paCTBOPaXx.



TeopeTndeckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AIMIIMPUYECKH TOJYYEHHBIX M OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS MOCEAOBATEIEHO OT OJHOTO YPOBHS K JPYTOMY, BHITOJNHSAS (PYHKITMU OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U MOJYYEHUS N3y4YaeMbIX BEILIECTB.

OcBoeHue MmporpamMMsbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEJCTABICHUS O XUMUYECKONU COCTaBIISIONIEH
HAY4YHOW KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOTO OTHOWICHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HaHUs B Hayke. M3ydeHne XuMUM IPOUCXOUT C MPUBJICUCHUEM 3HAHUU U3 paHEee U3YUEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromnii Mup», «buonorus. 5—7 knacce» u «duzuka. 7 Kimacey.

[Ipu wu3ydeHHUH XUMUU TPOUCXOIUT (HOPMHUPOBAHME 3HAHMA OCHOB XHUMHUYECKOW HAyKHM Kak o00yactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKON IEATEIBHOCTH YEJIOBEKA U KAK OJHOI0 M3 KOMIIOHEHTOB MUPOBOU
KYJbTYyphl. 3ajaya y4yeOHOTO MpeaMeTa COCTOMT B (DOPMUPOBAHUU CHUCTEMbl XUMUUYECKHUX 3HAHUN — BaXKHEHIIMX
(hakTOB, MOHITUH, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH, TOCTYIMHBIX 0000IIEHUIA MUPOBO33PEHUYECKOIO XapaKTepa,
A3bIKa HAyKHU, B MPHUOOIICHUM K HAYYHBIM METOJaM TO3HAHUS MPU HU3YYEHUU BEIIECTB M XUMHUYECKUX DPEaKIUi, B
(GbopMHUpPOBaHUM W PA3BUTHH IMO3HABATENIbHBIX yYMEHUN M WX NPUMEHEHUU B y4eOHO-TIO3HABATEIILHOW MU yueOHO-
MCCJIEI0BATENbCKOM JEATEIbHOCTH, OCBOCHUHM MPaBWJI 0O€30MacHOr0 OOpallleHHsl C BEIIECTBAMH B IOBCEIHEBHOM
KU3ZHU.

[Ipy u3yueHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUsl Ba)KHOE 3HAUCHHE MPUOOPENH TaKue IIEIH,
KakK:

— (QopMupoBaHUE MHTEIVICKTyaJIbHO PAa3BUTON JWUYHOCTHU, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSTEIILHOMY MPUHATUIO PEIIEHUH, CIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

— HaNpaBJICHHOCTh OOYyYEHUS HA CHUCTEMAaTHYECKOE TMPUOOIIEHHEe OOYy4alolmuXCcsi K CaMOCTOSITEIIbHON
MMO3HABATEJILHOU JIESITEIIbHOCTH, HAYyYHBIM METOAaM MO3HaHUs, POPMUPYIOIIMM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEMN
K XUMWH;



— ofecrnieueHrue YCIOBHM, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYalOUIMMHKCS OMNbITa Pa3HOOOpa3HON
JEeSTEIBbHOCTH, TIO3HAHUS M CAMOIIO3HAHMSI, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCATILHOE
3HAYEHHUE JUIS PAa3JINYHBIX BUJIOB JAESATENbHOCTH;

— (opmupoBanue oOmel (GYHKIIMOHAIBPHOW WM €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIEC YMEHHU
OOBSACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIETO MUPA, UCIIOJIb3Ys 3HAHUSI U OIBIT, OJYyYEHHbIE IPU U3YUYEHUN XUMUH,
MPUMEHSTH UX MPU PELICHUH MPOOJIEM B MOBCETHEBHOM KU3HU U TPYJIOBOU IEATEIBHOCTH;

— (opMupoBaHuE y 00yYAIOIIMXCS TYMAaHUCTUYECKUX OTHOIICHHM, MOHUMAHUS UEHHOCTH XUMUYECKHUX 3HAHUU
JUTSI BBIPAOOTKHU AKOJIOTMYECKU LETECO00PA3HOTO MOBEACHUS B OBITY U TPYJIOBOU IEATEIBHOCTH B LIENSAX COXPaHEHUS
CBOETO 3J0POBbs U OKPYKAIOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMHM K O0YUYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHUS
0OIIEYeIOBEYECKUX LIEHHOCTEH, FOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHpoduiisi U HANpPaBICHHOCTU JajJbHEHIIEro
o0yueHusl.

OO0111ee ynciio 4acoB, OTBEIEHHBIX JJI U3YUEHHUs] XUMUU Ha YPOBHE OCHOBHOT'O 00LIero o0pa3oBaHusi, COCTABISAET
136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B HezIelN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYa/bHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumuun. Posb XuMHM B KM3HM 4YelOBeKa. XMMHUSA B CUCTEME HayK. Tema m BemecrtBa. Pusnyeckue
CBOMCTBa BEUIECTB. ArperarHoe cocrosiHue BeniecTB. [IoHATHE 0 MeToAax MO3HAaHUSA B XMMHH. UHCThIE BellecTBa U
cmecH. CriocoObl pazfieneHus cMecei.

ATOMBI M MOJIEKYJIBl. XUMHYECKHE 3IeMEHThl. CHMBOJBI XUMHYECKHX 3JIEMEHTOB. I[IpocTeie M CllOXKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (opmysa. BalleHTHOCTP aTOMOB XMMHUYECKUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTAaBa BEILECTB.
OtHocutenbHas aToMHass Macca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca. MaccoBasl J0Ji XMMHYECKOrO 3JIEMEHTa B
COCIMHEHHUH.

KommuectBo BemecTa. Monbs. Mossipaas macca. B3anMocCBs3b KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €INHHLL
BelecTBa. Pacuérel no opmynaM XUMHUYECKUX COCTUHEHUMN.

@u3znyecKre U XUMHUYECKHUE SIBJICHHS. XUMHUUYECKash peakiys U e€ MPU3HaKU. 3aKOH COXPaHEHHs MacChl BEILIECTB.
Xumunyeckue ypaHenus. Kiaccupukanys XMuMHUECKUX peaklni (COeTUHEHMs, pa3IokKeHUs, 3aMeIleHus, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCyAOW, MpaBwiamMu padoOThl B JabopaTopud W NOpUEMaMH OOpallleHUs C
7a00paTOpHBIM 000PY/IOBaHWEM, M3yUYE€HHE U ONHUCAHHME (PU3MYECKHX CBOWCTB OOpa3lloB HEOPTaHMYECKHX BEIIECTB,
HaOmoeHue gu3ndeckux (MIaBjIeHUE BOCKA, TasiHUE JIbJla, pAaCTUPAaHUE caxapa B CTYIKE, KMIIEHHE M KOHJEHCAIHs
BOJbI) U XUMHUYECKUX (FOPEHUE CBEYM, NPOKAIMBAHUE MEIHON IPOBOJIOKH, B3aMMOJEHCTBUE MeEJIa C KHCIOTOM)
ABJICHUM, HaONIOIEHWEe M ONKMCAHWE TPU3HAKOB MPOTEKAHUA XMMHMUYECKHUX peakuui (pasjoxkeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIOTHI C XJOpuaoMm Oapusi, paznoxenHue ruapokcuaa meau (ll) mpu HarpeBanuw,



B3aMMOJICHCTBHE Keje3a ¢ pactBopom comu meau (1), u3ydeHne crmocoOoB pasesieHusl CMECeid: ¢ TIOMOIIBI0 MAarHuTa,
¢bunbpTpoBaHME, BRITAPUBAHNE, JUCTUIUIALNSA, XpoMaTorpadus, mpoBeeHINE OYNCTKH MTOBAPEHHON COJU, HAOIIOACHHE U
ONMCAHUE PE3YJIbTATOB MPOBEACHUS OIbITA, HWLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MaccChl, CO3[aHHE MOJENEH
MOJIEKY (IIapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBuTe/ Il HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucinopoa — 3jieMeHT U mpocToe BelecTBO. HaxoxaeHue Kuciopoa B
npupone, punveckue M XuMudeckue cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kuciopona. CrnocoObl
MOJIyYeHUS] KMCJIOPO/ia B JIA0OpATOPUH U MPOMBIIUIEHHOCTU. KpyroBopoT kucinoposa B npupojie. O30H — ajuIoTpOITHAS
MoAuUKAIIMS KUCIOPOIA.

TernoBoit 3(hPeKT XUMUUECKON peakuuu, TEPMOXUMUYECKUE YPaBHEHUS, SK30- M SHIOTEPMHUUYECKUE PEAKLIUU.
TomnuBo: yronb u MeTaH. 3arpsa3HeHue BO3yXa, yCHIIEHHE MapHUKOBOTO 3 dekTa, pa3pyluieHue 030HOBOTO CIOS.

Bonopon — snemeHT u mpocTtoe BemiecTBo. HaxokaeHue Bogopoaa B HpHpone, GU3NYECKUE M XUMHUYECKHUE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI TToJTy4YeHHs. KuciaoTel u comm.

Monsipabiil 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne cBOMCTBa BOAbl. Boxa xak pactBopurtenb. PacTBopel. HacklllieHHbIE M HEHACHIILIEHHBIE PACTBOPHI.
PactBopumocCTh BemiecTB B Boae. MaccoBasi J0Jig BEIIECTBA B pacTBOpe. XMMHUUYECKME CBOKCTBA BOABL. OCHOBaHUSI.
Ponb pacTBOpOB B IpHUpOJE U B )KU3HH YesloBeKa. KpyroBopoT BOJIbI B MpUpOE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OxpaHa
Y OYHMCTKA MPUPOAHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHuit. Oxcuasl. Kiaccudukanus OKCHAOB:  coJjieoOpa3yroiue
(oCHOBHBIE, KUCJIOTHBIC, aM(oTepHbIe) U Hecoseobpa3ytomure. Homenknatypa okcuaoB. OU3MYECKHE U XUMUUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudukarus ocHOBaHUM: MIETOUM W HEPACTBOpUMBIE OCHOBaHUsA. HoMeHkmaTypa OCHOBaHUM.
Pu3nyecKne U XUMUIECKHE CBOMCTBA OCHOBaHMM. [loimydeHne ocCHOBaHUM.



Kucnotel. Knaccudukarus kucinor. Homenknatypa kucinor. Ouznyeckue U XUMUYECKHE CBOMCTBA KUCIOT. Psi
aktuBHocTH MeTauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknartypa coneid. ®u3nueckue 1 XMuMUYeCKUe CBOMCTBa cotielt. [lomyuenue conei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPEICICHUE COAEpKaHUA KHCIOpOJa B BO3AYyXE, IMOJIy4YeHUE, COOMpaHHe, pacro3HaBaHUE U
U3Yy4YEHHUE CBOMCTB KHCJIOPOJa, HAOJIO/IEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM U YCJIOBHSI BOSHHUKHOBEHMS U
IpeKpalleHus] TopeHus (Iokapa), O3HAKOMJIEHME C 00pa3llaMd OKCHUJOB M OIMCAaHUE HUX CBOMWCTB, IOJy4Y€HUE,
coOupaHue, paclio3HaBaHUE U M3Y4YECHUE CBOWCTB BOAOpPO/Ia (TOPEHHUE), B3auMO IeicTBrE Bogopoaa ¢ okcuaoM menu (1)
(BO3MOKHO UCIOJIb30BAHUE BUCOMATEPUATIOB), HAOMI0A€HUE 00pa3lOB BEMIECTB KOJIUYECTBOM | MOJIb, UCCIIEI0BaHUE
O0COOEHHOCTEW PacTBOPEHHUs BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMpPEAEIEHHON
MaccoBOM J10Jiel pacTBOPEHHOIO BEILECTBA, B3aUMOJAECUCTBUE BOJbI C METAaUIaMU (HATPUEM U KaJbliieM) (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), HCCIIEOBaHUE OOpPAa3LOB HEOPraHWUYECKUX BEUIECTB pPAa3IMYHBIX KJIACCOB,
Ha0II0IeHNEe U3MEHEHMSI OKPACKU MHIUKATOPOB B PACTBOpPAX KHUCIOT M IIEJOYEH, U3yUyEeHHE B3aMMOJACHCTBUS OKCHJIA
meau (1) ¢ pacTtBopoM cepHOM KHCIIOTBI, KAUCIOT ¢ METAJJIaMH, PEAKIMil HEeUTpaiu3aluu, MoJy4YeHue HEpacTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOTO METAUIa APYTMM M3 PacTBOpa COJM, PELICHHE DKCIEPUMEHTAJIBHBIX 3a4a4 II0 TEME
«Baxnenme Ki1accbl HEOPraHMYECKUX COEIUHEHUI.

Iepunonnuecknii 3axkoH u Ilepuognueckas cucrema xumudeckux 3jgemMeHToB JI. M. MenpgeseeBa. CtpoeHue
aTOMOB. XMMHUYECKadA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

[lepBble TOMBITKH KiIacCU(PUKAIMM XUMHUYECKUX 3JeMEHTOB. I[loHsATHE O Trpynmax CXOJHBIX 3JEMEHTOB
(11e70YHbIE U MIETIOYHO3EMENbHBIE METAIUIbI, TaJOTE€Hbl, UHEPTHBIE ra3bl). IEMEHThI, KOTOpbIe 00pa3yloT aM(poTepHbIe
OKCHUJbI U TUIPOKCH/IBI.



Ileppommueckuin  3akoH. llepmommueckas cucrema xummuueckux dnemeHtoB [[. WM. Menneneesa.
KopoTtkonepuoanas u pnuHHONepuonHas ¢opMbl Ilepuoanmueckoit cuctembl Xumuueckux osnementoB . U.
Menneneesa. [lepuoas! u rpymnsl. PU3UYECKU CMBICIT TOPSIKOBOIO HOMEpa, HOMEPOB IEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenue atoMoB. CoctaB atoMHbIX siaep. M3otomnbl. Dnektponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK aTOMOB
nepBbIx 20 xumMuueckux 31eMeHTOB llepmommueckon cucremsl [[. M. MenneneeBa. XapakTEpUCTHKA XHUMHYECKOIO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHsI pajuyca aTOMOB XMMHYECKUX JJEMEHTOB, METAUIMYECKUX M HEMETAJUIMYECKHUX
CBONCTB 10 IPyIIaM U IIEPUOIAM.

3naueHue Ilepuonnueckoro 3akoHa U Ileproguueckoil CUCTEMBI XUMUYECKHUX DJIEMEHTOB JUISl Pa3BUTHUS HAyKU U
npakTuky. /. I. MenneneeB — y4€HbIN U rpaKJaHUH.

Xumuueckas cBs3b. KoBaneHTHas (MOJspHAs W HEMOJISIPHAsA) CBA3b. DJIEKTPOOTPHUIATEIBHOCTh XMMHYECKHX
aneMeHToB. IoHHas CBA3b.

Crenenp okucieHus. OKHCINTEIbHO--BOCCTAHOBUTEIbHBIE peakiyu. [Ipomeccsl OKUCIEHUS! U BOCCTaHOBJIEHUS.
OKucCAUTENM U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

n3y4yeHue o0pasloB BEIIECTB METAJJIOB M HEMETAJIJIOB, B3aUMOJIEHCTBUE THAPOKCH/IA IUHKA C PACTBOPAMH KUCIIOT
U 1IeJI0YEeH, NPOBEACHUE OINBITOB, WUIIOCTPUPYIOIIUX IPUMEPHl OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINAN
(ropeHue, peakiu pas3IoKeHHsI, COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peann3zanuss MeXNpeaMETHBIX CBS3E€M MPU M3YYEHUM XHMHH B 8 KJIacCe€ OCYIIECTBIISIETCS YEpPE3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO--HAyUHbIX MOHSITHM, TaK U MOHSATHH, SBISIOMIUXCSI CUCTEMHBIMH ISl OTACNbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 [IUKJIA.



OOmme ecTeCTBEHHO--HAy4YHbIC TIOHATHSA: HAy4dHBIM (aKT, THUIIOTE3a, TEOPHs, 3aKOH, aHalnu3, CHHTE3,
Kiaccuukanys, mepuoInIHOCTh, HAOTIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJIENb, SIBICHHE.

®u3uka: Marepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, WU30TONbI, PaAUOAKTUBHOCTb, MOJIEKYJIA,
AIEKTPUYECKUIN 3apsill, BEUIECTBO, TEJO, O0BEM, arperaTHOE COCTOSTHUE BELIECTBA, Ta3, (U3MYECKUE BEITUUYUHBI,
€JIMHULIBI U3MEPEHUSI, KOCMOC, IJIAaHETHI, 3BE3/1bl, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEPAIbI, TOPHBIE MOPObI, MOJE3HbIE UCKOMAEMbIE, TOILJIMBO, BOJIHbBIC
PECYPCHL.

9 KIIACC

BemecTBO M XMMHUYecKas peakius

[lepnonmueckuit 3akoH. [lepnognyeckas cucrema xumudeckux 31eMeHToB Jl. 1. MenneneeBa. CtpoeHne aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHWU CBONCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, Kajaus, KaldblUsd U UX
COEIMHEHU B COOTBETCTBUH C MOJOKEHUEM AJIEMEHTOB B [leproinueckoil cucteMe U CTpPOEHHUEM MX aTOMOB.

CtpoeHue BelIeCTBA: BHUJBI XUMHUYECKOW CBSI3U. THUINBI KPUCTAUIMYECKHX PEHMIETOK, 3aBUCUMOCTH CBOWCTB
BEIIIECTBA OT TUIA KPUCTALTNYECKON PEIIETKU U BUJIa XUMUUECKOM CBS3HU.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUYECKHUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COEAUHEHU, FTEHETUUECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMU4ecKuX peakiyi Mo pa3IndHbIM MPU3HAKaM (110 YUCITY U COCTaBYy YYaCTBYIOUIUX B PEaKIIUU
BEILIECTB, M0 TEIIOBOMY 3(P(DEKTY, 0 U3MEHEHHIO CTETICHEN OKUCICHUS XUMUYECKUX DJIEMEHTOB, 110 00paTUMOCTH, TIO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xuMuueckor peakiuu. [loHaTre o0 oOpaTUMBIX U HEOOPATUMBIX XMUMHUYECKUX PEAKITUSX.
[ToHATHE O TOMOTEHHBIX U TETEPOreHHbIX peakuusax. llonstue o karanuze. IloHsTHE O XMMHUYECKOM pPaBHOBECHH.
@aKTOpHI, BIUSIONINE HA CKOPOCTh XUMUYECKOW PEAKIIUU U MTOJOKEHHE XUMUYECKOTO PAaBHOBECHS.



OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKI[MU, JJICKTPOHHBIM  OallaHC  OKHCJIHMTEIbHO-BOCCTAHOBUTEIIBHOM
peakiuu. CocTaBiieHHME YpPAaBHEHUM OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIM C HCMIOJb30BAHUEM METO/Ia
AJIEKTPOHHOIO OanaHca.

Teopusi PNEKTPONUTUUECKON IUCCOUMALMHU. DIJIEKTPOJIUTHI U HEANEKTpONauThl. KaTHOHBI, aHMOHBI. MexaHu3Mm
JIMCCOIMAIIMKM BEIIECTB C PA3IUYHBIMU BHJAAMU XUMHUYeCKOM cBsizu. CteneHb auccouuanuu. CuiabHble U cia0bie
AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CJIOBHS MPOTEKaHUsSI pEaKIii HOHHOTO OOMEHA, MOJHBIE U COKpAIEHHbIE MOHHBIE
ypaBHeHUs1 peakiuii. CBoiicTBa KHCJIOT, OCHOBaHMN U COJIeH B CBETE€ NPEACTABICHUNM OO0 HSIEKTPOIUTUYECKOU
nucconuannu. KauecTBeHHbIE peakiini Ha HOHBIL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C MOJICNIAMH KPUCTAITMYECKUX PEIIETOK HEOPTraHUYECKUX BEIIECTB — METAJIOB U HEMETAJUIOB
(rpaduta M anmasa), CIOXKHBIX BEIIECTB (XJIOpUJA HATPHUA), HMCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOUN
peaKiMu OT BO3JCHCTBHUS PA3IMYHBIX (PAKTOPOB, HCCIIEIOBAHUE DJIECKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoIlecca
JTUCCOIMAIIMM KUCTIOT, IIeJIoue U coyie (BO3MOKHO HCIOJBb30BAaHUE BHJICO MAaTE€pUaNIOB), MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIUX MPU3HAKA MPOTEKAHUs peakluii HOHHOro oOmeHa (oOpa3oBaHHME OCaJKa, BBIICICHUE Tas3a,
00pa3oBaHUE€ BOJbI), OMbBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUid (TOpeHue,
peaKkuu pa3ioKEeHHs, COCUHEHMs), PACIO3HABAHNE HEOPTraHMYECKUX BEIIECTB C MOMOUIBI0 KAUECTBEHHBIX pEaKIUi
Ha WOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a4a4.

HeMeTanibl 1 MX coeIMHEHUST

OOmass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHUS.
Crtpoenne W (¢u3nuecKre CBOWCTBA MPOCTHIX BEIHIECTB — TaJOTCHOB. XUMHUYECKHE CBOMCTBA HAa TPHUMEpPE XJIOpa
(B3auMoAeicTBHE C METAJITIaMU, HEMETaJUIaMu, 1ieiodaMu). XinopoBoaopoa. ComnsiHas KUCI0Ta, XUMUYECKUE CBOMCTBA,



MoJIyueHue, npuMeHeHue. JleicTBrue XJjopa W XJIOPOBOJAOPOJA HAa OpraHu3M uelioBeka. BakHeliue XJIOpUIbI U UX
Hax0JICHUE B MIPUPO/IE.

O6mas xapaktepuctuka 3nemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTE€pHbIE CTENEHU
okucieHusi. CTpoeHue u GU3NIECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPhl. AJIJIOTPOITHBIE MOAUPUKALIUN
KHUCJIopoAa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTPOCHHUE, (PU3NUECKHUE U XUMHUYECKHE CBOMCTBA.
Okcuapl cepbl Kak MPEACTaBUTENM KUCIOTHBIX OKCHAOB. CepHas KHCIIOTa, (PU3MUECKMEe U XMUMHUYECKHE CBOMCTBA
(oOmme Kak MpeACTaBUTENS Kiacca KUCIOT U crnenududeckue). XUMHUYECKHE pPEakiyu, JeKallue B OCHOBE
MIPOMBIIIUIEHHOTO CMOc00a MOJMydeHUs] CEepHOM KHUCIOTHL. [lpumenenue cepHodt KUCIOTHL. COJU CEPHOM KHUCIOTHI,
KaueCTBEHHAs peakius Ha cyibdaT-uoH. Haxoxenue cepsl U €€ coeJMHEHUN B MPUpPOJE. XUMUYECKOE 3arpsi3HEHHE
OKpY’Karollel cpeibl COSIUHEHUSIMU Cephbl (KUCJIOTHBIC JOXKIU, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
Mpe0oTBPAICHUS.

OO6mrast xapakrepuctuka snemMeHToB VA-rpynmbl. OCOOGHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU
OKHUCJICHHS. A30T, paclpoOCTpaHEHHUE B TIpUpojie, GU3NUEeCKue U XUMUIEeCKue cBoicTBa. KpyroBopot azora B npupo/e.
AmMmuak, ero ¢u3MYeCKHe M XUMHYECKUE CBOMCTBA, MoyiyuyeHue U npumeHeHue. Coyii aMMOHUS, UX (PU3HUYECKUE U
XMMHYECKUE CBOWMCTBA, MpuMeHeHUe. KauecTBeHHass peakiys Ha MOHBI aMMOHUA. A30THAs KHUCJOTa, €€ IMOJIy4YeHUE,
(du3nUecKkue U XMMUYECKUE CBOMCTBA (00IIMe KaK MPEACTAaBUTENS Kiacca KUCIOT U crieuuduueckue). McnonbzoBanue
HUTPATOB U COJIEH aMMOHHSI B Ka4€CTBE MHUHEPAJbHBIX YIOOpeHui. XUMUYECKOE 3arps3HEHUE OKPYKAroIIel cpesbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC MOKIM, 3arps3HEHUE BO3MyXa, MOYBBI M BOAOEMOB). dDocdop, amioTpoIrHbIE
Moaudukamuu pocdopa, dusnueckue u xumuueckue cBoictBa. Oxcun dochopa (V) u docdopnas kucinora,
(dbuznyeckre U XMMUYECKUE CBOMCTBa, nojydyeHue. McnonbszoBanue ¢hocdaToB B kKauecTBE MUHEPAJIbHBIX YIOOPEHUH.

O6mrast xapaktepuctuka 3neMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE CTETICHU
OKHUCJICHUS. YTJEepOoa, aUIOTPONHBIE MOAW(UKAINK, PACTIPOCTPaHEHUE B TPUPOAE, (DU3UYECKHEe U XUMUYECKUE
cBoiicTBa. Ancop6rus. KpyroBoport yriepona B mpupoae. OKCuibl yriiepona, ux Gu3ndeckiue 1 XMMHIEeCKUE CBOMCTBA,



JCICTBHE Ha YXKUBHIE OPraHU3MBI, MOJTYYCHHE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEeMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa riobaibHOTO MOTEIICHUsT KJIMMaTa, TapHUKOBBIN 3 (ekT. YTonabpHas KHCI0Ta U €€ COMU, UX
¢u3MUecKue W XUMHUYECKHE CBOMCTBA, TOJy4YeHHE M TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIEHHOCTH U CEIHCKOM XO3SIMCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEHIECTBaX KaK O COCAUMHEHMSIX yriepona (MeTaH, 3TaH, STHUJIECH,
alleTWJICH, STaHOJ, TJIUIEPHUH, YKCycHas kucioTa). [IpupogHble HCTOYHUKH YTIEBOJOPOAOB (YTojib, MPUPOIHBINA Ta3,
He(Th), IPOAYKTHl UX TepepaboTKu (OEH3WH), UX POJb B OBITY M NPOMBIIIIEHHOCTH. [loHATHE O OHMOJIOTHYECKH
BAXHBIX BEIIECTBaX: >KHUpaX, Oeikax, yIrieBoJaX — M HMX pOJIM B KU3HU 4YeloBeKa. MarepuaqbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX COCAMHEHUH.

KpemHuii, ero ¢usnueckue M XUMUYECKHUE CBOICTBA, MOJydyeHHEe W NpuMeHeHue. CoeauHeHUs KpEeMHHUS B
npupoze. O0mue npencrasienus 006 okcuae kpemuus (1V) n kpemuueBoi kucnore. CUIMKATBI, UX UCIOJIB30BAHUE B
OBbITY, B IPOMBILUIEHHOCTH. Ba)kHel11e cTpouTenbHble MaTepHalibl: KepaMHUKa, CTEKJIO0, IEMEHT, OETOH, KeIe300€TOH.
[TpoGiembl 0€3011aCHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MaTEPUAJIOB B IOBCEHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOMCTB COISTHON KUCIIOTHI, MPOBEICHUE KAUECTBEHHBIX PEAKIIUMA
HA XJIOPUI-MOHBI M HAOMIOJEHHWE TPHU3HAKOB WX TMPOTEKAHMS, OMBITHI, OTpaXKarouiue (U3MYECKUe U XUMHUYECKHUE
CBOMCTBA T'aJIOTEHOB W MX COEAMHEHUH (BO3MOXKHO MCIIOJIb30BAHHME BUIEOMATEPUATIOB), O3HAKOMJIEHHE C 00paslaMu
XJIOpUJOB (TaJOreHU0B), O3HAKOMJIEHHE C oOpa3uamMu cepbl M €€ COCAMHEHUSMHU (BO3MOXHO HCIOIb30BaHHUE
BUJICOMATEpPHAIIOB), HAONOIeHNE Tpoliecca OOyriIMBaHUs caxapa TMOJA JSHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM
KHUCJIOThI, U3yYEHUE XMUMHYECKUX CBOWMCTB pa30aBICHHONW CEPHOU KHUCIIOTHI, MPOBEACHUE KaYECTBEHHOM pEakluy Ha
cynbdar-uoH u HaOIOICHNE TTPU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMU a3ota, Gocdopa u
WX COCAMHECHHHN (BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEpPHANIOB), 0Opa3naMu a30THBIX U (OCHOPHBIX YyIOOpEHUIA,
NoJiyuyeHue, coOupaHue, paclo3HaBaHUe U U3yUYeHHE CBOMCTB aMMHaka, MPOBEACHHE KaueCTBEHHBIX peakluil Ha MOH



aMmMoHUSI U (ochaT-uoH M M3YyYCHHE MPU3HAKOB WX MPOTEKAHHS, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOU
KHUCJIOTBl C M€JIbI0 (BO3MOXXHO HCHOJIb30BAHUE BHICOMATEPHUAIOB), U3YUEHHUE MOJAENEH KPHUCTAUNIMUYECKUX PEHIETOK
anmasa, rpadura, QysaepeHa, 03HAKOMJICHHE C TPOILIECCOM aJCOPOIMH PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
yIJIéM M YCTPOMCTBOM MPOTHUBOTasa, MoJiydeHrue, cCoOOMpaHue, pacrio3HaBaHue U U3YyUYEHHE CBOMCTB YTJICKHMCIIOTO rasa,
MPOBEJICHUE KAYECTBEHHBIX pEakiuii Ha KapOOHAT W CWJIMKAT-UOHBI M M3y4YEHHE MPU3HAKOB HMX MPOTEKAHUS,
O3HAKOMJICHUE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIICHHOCTH, PEIIEHWE HKCIEPUMEHTAIBHBIX 33aJa4 110 TEME
«BaxHenire HeMeTAUIbI U UX COCITUHECHUSD.

MeTaJiibl 4 UX COeTUHEHUS

OO0mas XxapakTepUCTUKa XUMHUUYECKHX JJIEMEHTOB — META/UIOB Ha OCHOBAaHWU WX MoyiokeHHs B Ilepuoanyeckoit
cucreMe xumnudeckux 3neMmeHToB 1. 1. MenneneeBa u ctpoenus atomoB. CTpoeHre MeTaJIoB. MeTauindeckast CBSI3b
U METAUIMYECKAS KPUCTAJUIMYECKAs] PEIIETKA. DJIEKTPOXUMHUYECKUN psii HaNpspKeHUHM MeTaioB. dusnueckue u
XUMHUYECKHEe CBOMCTBa MeTauioB. OOMIue crocoObl MoaydeHuss MeTauioB. [IoHITHE O KOPPO3UHM METAJIOB, OCHOBHBIC
CIOCcOOBI 3aluThl UX OT Koppo3uu. CriaBel (CTallb, YyT'YH, MIOPATIOMUHHI, OpOH3a) W MX NMPUMEHEHHE B OBITY H
MPOMBIIIJIECHHOCTH.

[llenounsie MeTamwibl: nojoxeHue B l[lepumoamyeckoit cucreme xumuyeckux snemeHtoB [[. M. MeHnneneena,
CTPOCHHE UX aTOMOB, HAaXOXJeHHE B npupojae. dusznueckue U XMMHUYECKUE CBOMCTBA (Ha MpUMEpE HATPHUS U Kajus).
Oxcuibl ¥ TUAPOKCUIBI HATPUA U Kaius. [IpruMeHeHne MeI0UYHbIX METAJIIIOB U UX COCIMHEHUM.

[IlemoyHO3EMENBHBIE METAUIBI MAarHuil W KajdblLWK: ToJoxkeHue B Ilepuonnyeckor cucteMe XUMHYECKHX
aneMeHToB [[. 1. Menneneesa, cTpoeHMe UX aTOMOB, HaxOXAeHUE B npupoje. OPusndeckue U XMMUUYECKHUE CBOKCTBA
MarHusi ¥ Kajnbliusi. BakHeiime coenuHeHUs Kaublus (OKCHUI, THAPOKCHUI, cojik). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTpaHEHUS.



AmomuHnii: nosioxeHne B llepmoanueckon cucreme xummyeckux sieMmeHToB JI. M. MenneneeBa, crpoeHue
aToMa, HaxoXKJIeHue B npupojae. Ousndeckne u XUMUYECKAE CBOMCTBA AMFOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCHIA U
TUAPOKCUA ATIOMUHUSL.

Keneso: nmonoxenne B Ilepuoanueckoit cucreme xumuueckux sneMeHtoB Jl. M. MenaeneeBa, cTpoeHUE aroma,
HaxoxjaeHue B npupoje. dusznueckrne u XuMHUUYECKUE CBOMCTBA kene3a. OKCubl, THAPOKCUABL U conu xkene3a (Il) u
xenesa (11l), ux cocras, cBoMCTBa U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METaNIOB U CIUIAaBOB, UX (U3MYECKUMHU CBOWCTBAMH, H3YyYECHHE PE3yJIbTAaTOB
KOPPO3UH METAJIOB (BO3MOYKHO MCIIOJIH30BAHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCUJIA KaJIbIUs
Y HaTpHs ¢ BOJAOU (BO3MOXKHO HCIIOJb30BAHUE BUJIEOMATEPUATIOB), UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, MpoIlecca
TOPEHHUS Keje3a B KUCTI0poJie (BOZMOXKHO MCIOJIB30BaHUE BUACOMATEPHUAIOB), MPU3HAKOB MPOTEKAHUS Kaue€CTBEHHBIX
peakiMii Ha HMOHBI: MarHus, Kaublus, amomMuHus, 1uHka, xkenesa (II) u xenesa (l1), menu (Il), HaGnroneHue u
OMMCAaHUE TMPOLECCOB OKpallMBaHUS IUIAMEHM HOHAMHM HATpHUs, Kalus W Kaiblus (BO3MOXXHO HCIOJIb30BAHHE
BHUJICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA AJTIOMUHHMS W THUAPOKCUIA IIMHKA, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1au 10 TeMe «BajkHeume MeTaibl U UX COSAUHEHUS.

XHMHUA ¥ OKpPY:KaOLIas cpeaa

BemiecTBa u maTepuaisl B TOBCEIHEBHOM >KU3HM 4YeloBeKa. be3omnacHoe ucmnoib30BaHUE BEIIECTB U XUMHUECKUX
peakiumii B ObITy. [lepBas moMoIb NPy XUMHUYECKUX 0KOTaX M OTPABICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpeabl (MpeaeibHas JOMyCTUMasi KOHIIEHTpallus BEIIeCTB, aajiee —
[1K). Posib XuMuu B pelIeHUH 3KOJIOTUYECKHUX MTPOOIIEM.

Xumuueckuit IKCnepumenm:

n3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CTUIaBbl METAJIOB, TTOJIUMEPHBIC MATEPUATIBI).

Mesicnpeomemmuoie cea3u



Peanmm3zanust MeXIpeaMETHBIX CBSA3EM IPU M3YUYEHUM XMMHMH B 9 Kilacce OCYIIECTBIISIETCSA YEpPE3 HUCIOJIb30BAaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK W MOHATHM, SIBISIOIIUXCS CHUCTEMHBIMU ISl OTACNIBHBIX IPEIMETOB
€CTECTBEHHO--Hay4YHOT'O IIUKJIA.

OOmue ecTecCTBEHHO-HAayuYHble IOHATHA: HAy4yHbIA (akT, THUIOTE3a, 3aKOH, TEOpHs, AaHalIu3, CHHTES,
KJaccu(pukanusa, NepUOAUYHOCTh, HAOIIOJEHUE, SKCIHEPUMEHT, MOJEIUPOBAHUE, U3MEpPEHHE, MOJIElb, SIBICHHE,
MapHUKOBBIN 3P (EKT, TEXHOJIOTHSI, MATEPUAIIBIL.

®duznka: marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, WU30TOIBI, paJlO0aKTUBHOCTb, MOJIEKYJa,
AIIEKTPUYECKUI 3apsj, NPOBOJHUKH, MOJIYNPOBOAHUKHU, IUDJIEKTPUKH, (DOTOIIEMEHT, BEILECTBO, TENIO, OOBEM,
arperaTHoe COCTOSTHUE BEIIECTBa, a3, PACTBOP, PaCTBOPUMOCTb, KPUCTAJUIMUECKAs PELIETKA, CIUIaBbl, (pU3MUECKHe
BEJIMYMHBI, EUHULBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIAaHETHI, 3BE3/1bI, CONHIIE.

buonorusa: QorocunTes, napixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAJIbHBIE YAOOPEHHS, MHKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEpabl, TOPHbIE MOPOJbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO, BOIHBIE

pECypCHI.



IINIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHUA HIPOI'PAMMBI 110 XHMMHHU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yIbTaThl OCBOSHUS IPOrPaMMbl OCHOBHOT'O 00111ero 00pa30oBaHus JOCTUTAIOTCS B X0/1€ 00yUYCHHUS
XUMHHU B €IMHCTBE y4e€OHOW M BOCHUTATEIBHOM JEATENIBHOCTH B COOTBETCTBUHM C TPAJUIMOHHBIMH POCCUNCKUMU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, IPHUHATHIMH B OOILIECTBE MpaBWIaMM U HOpPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMATIU3ALMU O0yUaIOIUXCA.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOM MO3UTHUBHBIX
[IEHHOCTHBIX OPUEHTAIINH U PACIIUPEHUE OTIBITA JIEATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA

[IEHHOCTHOT'O OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY M HAyYHOMY HACJIEIUIO, TOHUMAaHHUS
3HAYEHUS XUMHUYECKOW HAYKH B )KU3HU COBPEMEHHOr0 OOILIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU MH(pOpMaIIUEi O
MEPEIOBBIX JTOCTHKEHHUSIX M OTKPBITHUSIX MHUPOBOHM M OTE€UYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX
00 ycTpoiicTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

OPEICTaBICHUS O COLMAJIbHBIX HOpPMax M MpaBWIaX MEXKJIMYHOCTHBIX OTHOIIEHMH B  KOJIJICKTHUBE,
KOMMYHUKATUBHON KOMIETEHTHOCTA B OOLIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, TBOPUECKON U APYTrUxX
BUJAX JAESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW [EATEIHHOCTH TIPH BBITIOJHEHUH Y4YeOHBIX,
MO3HABATENbHBIX 3a]a4, BBIIOJHEHUH XUMHYECKHX HKCIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHUIO ¥ B3aUMOIIOMOILIM B TpoOIlecce 3TON y4eOHOW NeATeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHWE M TOCTYNKUM CBOMX TOBApUIICH C MO3MIMHU HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJEACTBUN MTOCTYIIKOB;



3) HEHHOCTH HAYYHOT'O MO3HAHNS:

MHUPOBO33PEHYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKH M COCTABJSIOIIME OCHOBY JJIsi IOHUMaHMsI CYIIHOCTH Hay4YHOW KapTUHBI MHpa,
IPEICTaBICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aUMOCBS35X YEJIOBEKA C IPUPOIHON Cpesloil, o
POJIM XMMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HANpaBlICHHBIC HA TMOJyYCHWE HOBBIX 3HAHUW M0 XWMHH, HEOOXOIUMBIC IS
OOBSICHEHUS HaOJII01aeMbIX MPOLIECCOB U SIBICHUMN, I03HABATEIbHON, MHPOPMAIIMOHHON U YUTATENbCKOW KYJBTYpHbI, B
TOM 4YHCJIE HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIUTEPATypoOH, AOCTYIHBIMU
TEXHUUYECKUMHU CPEeJICTBaMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHI0 M TMO3HAHUIO, JH0O03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CamMOOOpa30BaHUIO,
MIPOEKTHOM M HCCIAEAOBATENIbCKON AESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICEHHOCTH U YPOBHSI OOy4YEHHUs B
JIaJIbHCUIIIEM;

4) hopMUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHWE IIEHHOCTHU KU3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3[I0POBBIO, YCTAHOBKM Ha 3I0POBBIM 00pa3
KU3HU, OCO3HAHHE TMOCJIEICTBUI M HEMPHUITHE BPEAHBIX MPHUBBIUEK (YIIOTPEOICHUS alKOTO0JIs, HAPKOTUKOB, KypeHus),
HEO0OXOAMMOCTH COOJIIOICHHSI MPAaBHII 0€30MACHOCTH MPU 0OpPALIEHUU ¢ XMMUYECKUMU BEILIECTBAMH B OBITY U peajbHOM
KU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTHUECKOMY M3YUYCHHIO Mpodecchii U Tpyaa pa3IndyHOTO poja, YBaXEHHE K TPYLy U pe3yibTaTam
TPYJIOBOW JEATEIBHOCTH, B TOM YMCJIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHWNA 1O XMUMHH, OCO3HAHHBIA BHIOOP
VMHAUBUAYAIbHON TPAEKTOPHUU MPOIOJDKEHUS 00pa30BaHMsl C YI4ETOM JIMUYHOCTHBIX HUHTEPECOB U CITIOCOOHOCTU K XUMUH,
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIEITHON MPOPECCHOHATBHON NEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb aAalTUPOBATHCS B MPO(PECCHOHANBHOMN CpEIe;



6) IKOJIOrHY€CKOT0 BOCITUTAHHS

AKOJIOTMYECKU IIeJIeCO00pa3HOe OTHONIIEHHWE K TMPUPOJE€ KaK HCTOYHUKY JKM3HU Ha 3emje, OCHOBE €€
CYIIECTBOBAaHMS, IMOHMMaHWE IIEHHOCTHU 3JI0POBOTO M 0Oe30macHOro obpasza >KM3HHU, OTBETCTBEHHOE OTHOIIEHHUE K
COOCTBEHHOMY (PU3MUYECKOMY U TMCHUXMYECKOMY 3JI0POBBIO, OCO3HAHWE IICHHOCTH COOJIOJECHUS TpaBUI OE30MacHOTro
MOBEJICHUS TIPU pabOTe C BEIIECTBAMU, a TAKKE B CUTYalUSIX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble IMPU H3YUYCHHH XUMHH, JJISI PEIICHHS 3a/iad, CBSA3aHHBIX C
OKpY’Karolleld MPUPOJHONW CPEeAOM, IS TOBBIIMICHUS YPOBHS 3KOJOTHYECKOM KYJIBTYphl, OCO3HAaHMS TJI00AIBHOTO
XapakTepa 3KOJIOTHYSCKHUX MPOOIeM U MyTEeH UX PEIICHUs MOCPECTBOM METOAOB XUMHUHU, YKOJOTHIECKOTO MBIIIUICHHUS,
YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLUAIIBHOW MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanpeaMeTHBIX Ppe3yJIbTATOB BBIACIAIOT 3HAUYUMbIe Uil  (OPMHUPOBAHUS MHUPOBO33PEHUS
oOIIleHayYHbIe TOHATHUS (3aKOH, TEOpHs, NMPUHIMI, THUIOTe3a, (aKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT M JIPyTroe.),
KOTOPBIC MCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX IMpEAMETaX W IMO3BOJISIIOT Ha OCHOBE 3HAHMM M3 JTHX
npeaMeToB GOpMUPOBAThH MPEICTABICHUE O 1IEJIOCTHOM HAyYHOU KapTUHE MUpPA, U YHUBEPCAIbHbIC YUCOHBIC ACHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYJISITUBHBIC), KOTOpble oOOecneunBalOT (POpMHpPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOM AeSTEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jilornueckue JeiicTBUA:

YMEHUS UCIOJIb30BATh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS ITPU OCBOCHHUM 3HAHMI: PACKPBIBATH CMBICII XUMUYECKUX
MOHATUM (BBIACIATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMU MOHATUIMU), UCIIOIb30BaTh
MIOHATHS JUISI OOBSICHCHHS OTACIBHBIX (DaKTOB M SBIICHHWM, BHIOMpPATh OCHOBAHUS M KPHTEPHH IS KiIacCHU(UKAIAN
XUMUYECKUX BEIIECTB M XMMHYECKUX PEAKIi, yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3U MEXKIY OOBEKTaMH



U3Y4YEHUS, CTPOUTH JIOTMUECKHE pPACCYX ACHUS (MHAYKTHUBHBIC, NE€IyKTUBHbIEC, MO AaHAJOIMH), J€JaTh BBIBOABI WU
3AKITIOYEHUS;

yMEHUE TMPUMEHSATh B IIpOllECCe TMO3HAHUSI TMOHATUA (TPEIMETHbIE M MeETalpeAMETHbIE), CHUMBOJIUYECKUE
(3HAKOBBIE) MOJENH, HCIOJIb3yEeMble B XHWMHH, MPEeOOpPa3OBBIBATH HIMPOKO MPUMEHSEMbIE B XHUMHHU MOJCIIbHbBIC
MIPEACTABICHNUS] — XUMHUYECKHUI 3HAK (CUMBOJI AJIEMEHTA), XUMUUYEcKasi (opMysia U ypaBHEHUE XUMHUYECKOW peakuuu —
Py pEHIeHUH Yy4eOHO-TIO3HABATEIbHBIX 337a4, C YYETOM OSTHX MOJIEIbHBIX MPEICTABICHUN BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYECKUX BELIECTB M XMMHUYECKUX pPEaKLUH,
BBISIBJISITH OOIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIIEACTBEHHbIE CBSI3W U MIPOTHBOPEYMSI B HU3Y4YaEMBIX IMpOIECCAX U
SBJICHUSAX.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

YMEHHUE UCIOJIb30BaTh MMOCTABIEHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMUSI, @ TAK)XKE B KAU€CTBE OCHOBBI
JUTst POPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYKIICHUN;

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPTaHU3ALMK U MPOBEJIECHUIO YUYEHUUYECKHX SKCIEPUMEHTOB, YMEHHE
HaOIIoAaTh 3a XOJAOM IIPOLIECCa, CaMOCTOSATEIBLHO IMPOTHO3MPOBATH €r0 pe3yJibTar, (popMylaHpoBaTh O00OOIICHHS U
BBIBOJIbI 1O pe3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHMS, COCTABIIATH OTYET O MPOJECIAHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpATh, aHATU3UPOBATH W HWHTEPHPETUPOBATH HWHOOPMAIMIO paA3IUYHBIX BHUIOB U  (opm
MIPEICTABJICHUS, TIOJIy4aeMYyI0 M3 Pa3HBIX UCTOYHUKOB (HAYUHO-TIOMYJISIPHAs JIMTEpATypa XHUMHYECKOTO COJEP KaHMS,
CIpaBouYHble TMocoOus, pecypcbl VHTepHeTa), KpPUTUYECKH OLIEHUBATh MPOTHUBOPEUMBYI0 M HEAOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHHE MPUMEHATh Pa3IUYHbIE METOAbl M 3aIpPOChl MPH MOUCKE U OTOOpE MHPOpPMAIMHM U COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOIUMBIX JJI BBINOJHEHHUS YYEOHBIX M MO3HABATEIbHBIX 3a7au OMPEACIIEHHOrO THIA, MPHUOOpETEeHUE
OTIbITa B 00JIACTH MCIIOJIH30BAHUS UH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBIIAJICHUE KyJIbTYPO aKTUBHOTO



MCIOJIb30BAaHUSl PA3NIUYHBIX TMOUCKOBBIX CHCTEM, CAMOCTOATEIHHO BBIOMPATH ONTUMAbHYIO (OpMY MpEICTaBICHHUS
uHGOpMallMd W WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXHBIMU CXEMaMH, AWarpaMMaM#, APYTUMHU (QopMamu
rpadyKu ¥ UX KOMOUHAILIUSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UPOBATH B MIPOLIECCE YUECOHOU U MCCIEI0BATEIBCKON JeATEIbHOCTH HH(POPMALIUIO
O BIUSTHUU MPOMBIIIUIEHHOCTH, CEICKOTO X035IICTBA M TPAHCTIOPTA HA COCTOSTHUE OKPY KAIOIEH MPUPOIHON CPEIBI.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

yMEHUSl 3a7aBaTh BOMPOCH (B Xoja€ auaniora W (WiaM) AUCKYCCHMH) MO CYIIECTBY OOCYXIaeMOW TEMBbl,
(bopMyITUpPOBaTh CBOU MPEJIOKEHUSI OTHOCUTEIHHO BBITOJHEHUS MPE/JIOKEHHON 3a]1a4H;

YMEHUSL TPEACTABISTh MOJYyUYECHHbIE PE3yJbTAaThl IMO3HABATEILHON JCATEIBHOCTU B YCTHBIX M TNMHCHbMEHHBIX
TEKCTax; JeNaTh MPE3CHTAIMI0 PEe3yJIbTaTOB BBIMOJHEHUS XHMHUYECKOTO OHKCIEpUMEHTa (J1abopaTOpHOTO OIbITA,
nabopaTopHOl pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHsI y4eOHOTO COTPYAHMUYECTBA CO CBEPCTHMKAMH B COBMECTHOH IO3HABATEIbHOW M MCCIIEAOBATEIBCKOM
JESITeIbHOCTU MPHU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIACOBAHMS MO3ULIMMA
(obcyxaenus, OOMEH MHEHUSIMH, «MO3TOBBIE INTYPMBI», KOOpDIAMHAIMS COBMECTHBIX JEWUCTBUH, OIpeneicHue
KPUTEPUEB IO OI[EHKE Ka4yeCTBa BBHIITOJIHEHHOW paboThI U IPYTHUE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHUE CaMOCTOSITEIILHO OMPENETSATh IEH AeATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATEH U MPHU
HEO0OXOMMOCTU KOPPEKTUPOBATH CBOIO JACSITEIBHOCTD, BEIOMPATh Haubosiee 3P PeKTUBHBIC CITOCOOBI pEeHICHUsT yIeOHBIX
Y TIO3HABATENBHBIX 33/1a4, CAMOCTOSITEILHO COCTABIISITh MM KOPPEKTUPOBATH MPEATIOKEHHBINA alTOPUTM IEUCTBUHN MPH
BBITIOJTHEHUH 33/IaHui C Y4ETOM TOJyYeHHUs HOBBIX 3HAaHWM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX W PEAKIIHSIX,
OIICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJibTaTa 3asBICHHON II€JM, YMEHHE HCIOJb30BaTh W aHAJU3UPOBATh

KOHTEKCTBHI, IIPEJIaracMbl€ B YCIOBUH 3aJaHUN.
HPEAMETHBIE PE3YJIBTATBI



B cocraBe mpeaMEeTHBIX pPE3yNbTATOB 0 OCBOCHHUIO O00S3aTEIBHOTO COJEpkKAaHUS, YCTAHOBIEHHOTO JaHHOW
benepaibHON pabodeil MPOrpaMMOi, BBIAEISIIOT: OCBOCHHBIC OOYJArONTUMUCS HAy4YHBIC 3HAHWSA, YMEHHUS M CIIOCOOBI
JeUCTBUM, crienuduyeckue s IpeIMeTHON 00JacTi « XUMHUs), BUBI IEATEILHOCTH MO MOJIYYSHUI0 HOBOTO 3HAHUA,
€ro MHTEpHpEeTalun, TPeoOPa30BaAHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoniy oOyyenus B 8 KkJjacce TmpeaMeTHbIe pe3yibTaTbl Ha ©0a30BOM YpOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMUMHWYECKUX TOHSITUN: aTOM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT, IMPOCTOE
BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOHAS U HEOJAHOPOJHAS), BAJCHTHOCTh, OTHOCUTEIbHAS aTOMHAS
U MOJIEKYJIIpHAasi Macca, KOJMWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MaccoBas JO0JISI XUMHYECKOTO
3JIEMEHTa B COEIMHEHHUU, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHUE, COJb, AJIEKTPOOTPHUIIATEIBHOCTD,
CTENICHb OKMCJICHUS, XMMHUYECKas peakius, KiacCu(UKalMs peakiui: peakluuu COEAUHEHUS, PEaKIUU
Pa3NIOKEHMSI, PEAKIIUU 3aMEIICHUs], peaKIIMu 0OMEHa, 9K30- U SHJOTEPMUUYECKHUE PEAKINH, TEIUIOBON dhdeKT
peakiuu, Sapo aToma, SJICKTPOHHBIA CJIOW aToMma, aToOMHas OpOuTalb, paguyc aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl U HETOJISipHAsk KOBAJICHTHAsI CBsI3b, MOHHAsI CBSI3b, MOH, KATUOH, aHWOH, PacTBOpP, MaccoBas 10
BelecTBa (IMPOIIEHTHAs KOHIIEHTpAIKs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUN W MPUMEHSTh ATH TMOHATHUS MPHU OMHCAHUU
BEILIECTB U UX NIPEBPAILICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJIi COCTaBJEHUS (POpPMYJI BEIIECTB W ypPaBHEHUN XUMHUYECKUX
pEeaKLHnii;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUSX, CTEIICHb OKHCIICHHUS SJIEMEHTOB B
OMHAPHBIX COCIUHEHUSX, MPUHAJJIC)KHOCTh BEIIECTB K ONMPENCIEHHOMY KIIACCy COSTUWHEHUN 1o (opMyiam,
BHJI XUMHYECKOH CBSI3U (KOBAJICHTHAS U UOHHAS) B HEOPTAaHUYECKUX COCTMHEHUSX;



packpeiBath cMbIci [lepuoamueckoro 3akona [I. M. MeHneneeBa: HEMOHCTPUPOBATh MNOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XMMUYECKHX 3JIEMEHTOB OT UX MOJIokKeHus B [lepuoanueckont cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa
ABorazapo;

ONUCBHIBATh W XapakTepu3oBaTh TaOmuuHyro ¢opmy Ilepuomuyeckoil CUCTEMbI XUMHUUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUA «TJaBHas noarpynna (A-rpymma)» u «mobounas noarpynma (b-rpymma)», Manesie u
OOJIBIIIE TEPUO/bI, COOTHOCUTH O0O3HAUYECHHS, KOTOpble uMeroTcs B Tabmune «llepumoanueckas cucrema
xuMuueckux snemeHToB . 1. MenzeneeBa» ¢ YACIOBBIMUA XapAaKTEPUCTUKAMU CTPOEHHUSI AaTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsij siApa, o0Iee YUCIIO JIEKTPOHOB U PACIIPEICIICHUE UX TI0 AJIEKTPOHHBIM CJIOSM);
KJIacCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPTAHMYECKHUE BEIIECTBA, XUMUUYECKUE Peakiuu (M0 YUCITy U
COCTaBY yYaCTBYIOIMX B PEAKI[MU BEILIECTB, MO TEIIOBOMY d(PPeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB, MOJTBEpIXKIas
ONMCAHUE MMPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KaYECTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEeBpaIICHUN B Pa3IMUHbBIX YCIOBUSIX;

BBIUHCJISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJIIPHYK) MAacChl BEIIECTB, MAaCCOBYIO JOJIIO XUMHUYECKOIO
aieMeHTa 1Mo (QopMyJsie COCAMHEHHS, MAacCOBYIO JOJII0 BEIECTBA B PACTBOpPE, MPOBOAUTH PACUETHI IO
YPaBHEHHIO XUMUYECKOW pEeaKInu;

IIPUMEHSITh OCHOBHBIC OINEpPAIMU MBICIUTEIbHON JEATEILHOCTH — aHaju3 U CHUHTE3, CpaBHEHHE, 0000IIeH e,
CHUCTEeMAaTHU3aIHNI0, KJIacCU(UKAIIMIO, BBISIBICHUE MPUUYMHHO--CICJACTBEHHBIX CBSI3€M — ISl M3y4YEHHUS CBOMCTB
BEIIIECTB UM XWMUYECKHX PEAKI[Ui, €CTeCTBCHHO-HAYyYHBIE METOJbl TO3HAHUA — HAOIIOACHUE, U3MEpPCHHUE,
MOJIETTUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);



CIIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XHMUYECKOM MOCYJOoW M JabOpaToOpHBIM OOOpYJOBaHUEM, a TaKXKe
nmpaBuiaM OOpalieHUsi C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMHU IO BBINOJHEHHUIO JIa0OPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHHIO M COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa U KHUCIOPOJA),
IPUTOTOBJIEHUIO PACTBOPOB C OINpPEAEIEHHOW MacCOBOW JOJI€l pacTBOPEHHOIO BEUIECTBA, IJIAHUPOBATh U
MPOBOJIUTh XMMHYECKHE SKCHEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C IOMOUIBIO
MHJUKATOPOB (JaKMyC, (eHOI(PTAIEHH, METUIIOPAHXK U IPYTHE).

K konmy oOydenuss B 9 kiacce TmpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPakaTb
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIINXCS YMEHUI:

PACKpbIBaThb CMBICII OCHOBHBIX XUMUYECKUX IMOHATHN: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH,
AHWOH, IPOCTOE BEILECTBO, CJI0KHOE BEWIECTBO, BAJICHTHOCTD, dJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHMUS,
XUMUYECKasl peaklus, XUMHUYECKasi CBA3b, TEIJIOBOW 3(DQeKT peakuuu, MOjb, MOJSPHBIA 00BEM, pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJUTHI, AJIEKTPOJUTHYECKAs] TUCCOLMALIMSA, PEAKIMM MOHHOrO OOMEHa, KaTajau3aTop,
XUMHUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOPAaTUMBIE PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH,
OKHUCJIUTEINb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBIIEHUE, AJUIOTPONHS, aM(POTEPHOCTb, XUMUUECKAs CBS3b
(KoBanieHTHAas, MOHHAs, METAJUTMYECKAsI), KpUCTAJUIMYECKas! PEIIETKA, KOPPO3HsI METAIJIOB, CIUIaBbl, CKOPOCTh
XUMHYECKOMN peaklnu, npeaeiapHo aomycrumas konnentpanus [1JIK Bemecrsa;

WJUTFOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XMMHWYECKHUX IOHATHUM M NPUMEHATH 3TU NOHATUA IPU ONHUCAHUHU
BEILIECTB U UX NIPEBPALLICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY [JIi COCTaBJEHUS (POpPMYJI BEIIECTB M YPaBHEHUN XUMHUYECKUX
peakuuii;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS! XUMUUYECKUX DJIEMEHTOB B COCAUHEHHUSX PA3JIMYHOIO COCTABA,
MPUHAJJIKHOCTh BEIIECTB K ONPEACNEHHOMY KIJIacCy COEIUWHEHHH mo (opMynaM, BUA XUMHUYECKOU CBS3H
(koBaneHTHasi, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKHX COCAUHEHUSX, 3aps] HOHA II0 XUMHUYECKOH



dopmyne, xapakTep Cpeasl B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX COCTUHEHHM, THUI KPHUCTANIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbici Ilepuognueckoro 3akona JI. M. MenzgeneeBa W JEMOHCTPUPOBATh €ro IOHUMAaHUE:
ONUCHIBATh W XapakTepus3oBaTh Ta0IMuHyr Qopmy llepuoanueckoil cUCTEMBI XHMUYECKUX 3IIEMEHTOB:
paznuyaTh MOHATHUA «TJaBHas noarpynna (A-rpymma)» u «mobounas noarpynma (b-rpymma)», Mansie u
0OJIbIIME TEPUOJIBI, COOTHOCUTh 0003HAUYEHHUSI, KOTOPhIE UMEIOTCS B MEPUOAMYECKON TabIUIE, ¢ YUCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHHUS aTOMOB XHMHUYECKUX OJJIEMEHTOB (cocTaB M 3apsii sjapa, oOlee YHucio
AJIEKTPOHOB U PacHpeeNIEHUE UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U UX COCIMHECHUN B MPEAEIIaX MAJIBIX NEPUOJOB U INIABHBIX MOATPYII € YYETOM CTPOCHUS
UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMUYECKHE pEaKUHH (IO YUCIY U
COCTaBy YYacTBYIOLIMX B PEAKIUU BEILECTB, IO TEIJIOBOMY 3(P(EKTy, MO0 M3MEHEHUIO CTENEHEN OKHCICHMS
XUMHYECKUX IJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIIME W CHEUUPUUYECKHE XUMHYECKUE CBOMCTBA MPOCTHIX U CIOXKHBIX
BEILIECTB, MOATBEPKIasi ONHMCAHME MPUMEPAMU MOJIEKYJSIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLINN;

COCTABJISITh YPABHEHHUS SJIEKTPOJIMTUYECKON JUCCOLMALIMM KUCIIOT, HIEJI0YEN U COJIEH, OJHBIE U COKpPAIEHHbIE
ypaBHEHUS peakluii HOHHOTO 0OMEHA, YpaBHEHUs pEeaKLUid, MOATBEPKIAI0IIUX CYIIECTBOBAHNE F€HETUUYECKO
CBS3U MEXK/1y BELIECTBAMU PA3IMYHBIX KIJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABICHUS AJIEKTPOHHOTO
OanaHca dTUX PEaKIIN;

IIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOXHOCTH NMPOTEKAHNUS XUMUYECKUX
IIPEBPAILECHHI B PA3JINYHBIX YCIOBHSAX;



BBIYMCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJII0 XUMHUYECKOTO
aleMeHTa Mo (QopMyJie COEIMHEHHMS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110
YPaBHEHUIO XUMHUECKOHN peaklny;

coOJII0AaTh MpaBUiia MOJI30BAHUS XUMHUUYECKOM NOCYA0N U 1ab0paTOpHBIM 000OpYIOBAaHUEM, a TAK)KE MpaBUia
oOpareHusi C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMH IO BBIMTOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX
OMBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IPOBOJIUTDH PEAKIMH, MOATBEPKIAIOIINE KaUECTBEHHBIN COCTaB Pa3IMYHbIX BELIECTB: PACIO3HABATh OIBITHBIM
nyTéM XJIOpUI-, OpOMUI-, MOAMI-, KapOoHaT-, ¢ocdar-, cUIMKaT-, Cyiab(dar-, TUAPOKCUA-UOHBI, KaTUOHbI
aMMOHHUS U MOHBI U3yUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;
MIPUMEHSATHh OCHOBHBIE ONEPALMU MBICIUTEIBbHON NEATEIbHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHE, 0000IIEeHHE,
CHUCTEMAaTU3allNI0, BBISIBJICHWE TPUYUHHO-CICIACTBECHHBIX CBS3€M — M W3YYCHHsS] CBOWMCTB BEIIECTB U
XUMHUYECKUX PEaKIUil, eCTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HAOJI0IeHUE, U3MEPEHHE, MOJEIMPOBAaHNUE,
AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4yacosB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThbI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMust — BakHasg 00J1acThb

11 €CTEeCTBO3HAHUS U 5 2 bubnnorexa [{OK

' MPAKTUYECKOM IEeSITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

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

Hroro no paszneny 20

Pasnen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopon. [lonsatue 6 bubmmnoreka HOK

' 00 okcuaax https://m.eds00.ru/7f41837¢c
59 Bonopon.Ilonsatue o kucinorax 3 1 bubmmnoreka HOK

' U COIISAX https://m.edso0o.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorexa [IOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN
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[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema

bu6nmoreka [IOK

3.1 7
XHMHYECKUX dj1eMeHToB /I, U. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMuyeckas CBI3b. Eu6 110K
noInorTeKa
2 -
3 OxueuTensHo 8 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I
bubnunoreka LIOK
4! 1
TOTO Mo pasAety > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa OK
p P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie | IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznea 1. BemecTBo M XuMH4yeckme peakuun
11 [ToBTOpeHue u yrinyOiaeHue 3HaHu 5 1 bubnnoreka [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peakuuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTanibl M X coeIMHEHHUS
91 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [TOK
' PYHIBL-2-¢P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO0mast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubnmorexa LOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
24 OO011ast XapaKTepPUCTHKA XUMHUECKUX 8 1 9 bu6muoreka [JOK
' anemeHToB |VA-rpynnsl. Yriepoa u https://m.edsoo.ru/7f41a636



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

KPEMHUU U UX COCUHECHUS

Hroro mo pazneny 25
Paznea 3. MeraJiibl M X COeHHEHUS
bubnunorexa LIOK
A I 4
3 Obume cBolcTBA METAILIOR https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 B 16
AKHEHIIME METAIUIBL U UX COEqUHEHUS httos://m.eds0o.ru/7f413636
Wroro mo pazneny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmiorexa HOK
' B P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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