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HOACHUTEJIbBHAS 3AIINCKA k pa6oyeii nporpamme no xumuu 8-9 kiiacc (0a30Bblii ypoBeHb).

PaGouas nporpamma no xumuu ist 8-9 Ki1accoB OCHOBHOM IIKOJIBI pa3padoTaHa Ha OCHOBE:

1. ®enepanbHoro I'ocyapcTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAApTa OOIIETr0 00pa30BaHus, YTBEPKIESHHOTO pukazoM MuHoOpHayku PO Nel1897 ot
17.12.2010 rona (B pexn. ot 31.12.2015);

2. IlpumepHoii 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3zoBanus (B pea. ot 28.10.2015);

3. OcHOBHOM 00pa3oBaTeIbHON MTporpaMMbl OCHOBHOTO 001Iero oopazosanus ['bOY COLI Nel0 r.o.Kunens.

4. YyeOnoro miana 'bOY COII NelO r.o.Kunens

5. Paboueit nmporpammbl «Xumus» 8-9 kimaccoB O.C. 'abpuensna, M., «lIpoday», 2017 r.;

6. Meronnueckne peKOMEHIAIMH 110 CO3/IaHuI0 M (PYHKIIMOHUPOBAHMIO B 00I11€00pa30BaTEIbHBIX OPraHU3AIMIX, PACTIONIOKEHHBIX B CEIbCKOM
MECTHOCTHU M MaJIbIX TOpOJax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOi HarpaBieHHocTel («Touka pocTay) (yTBepakKaeHbI
pacnopsbkerreM MuHKCcTEepeTBa npocsenienus Poccuiickort deneparun ot 12 suBaps 2021 r. Ne P-6)

Jnist peain3anuy MporpaMMHOTO COAEPIKaHUS HCIIONIB3YIOTCS:
1.Xumus. 8 kiacc: yueOHUK a5 o0reoopazoBarenbHbiX yupexaenuit./ O.C. I'abpuensH. - 7-e u3z. crepeotun. — M.: [Ipoda, 2015.
2. Xumus. 9 knacc: yueOHHK Aiis o0ieo0pasoBarenbHbIx yupexaenuid./ O.C. 'abpuenss. - 7-e uza. crepeotun. — M.: [Ipoda, 2017

Mecto nmpeaMera XuMum B y‘-leﬁl—[OM IJIaHe

Kiaacce 8 9 Hroro
Koan4yecTBO 4acOB B HEAEII0 2 2 4
KoJsunuecTBO 4acoB B roj 68 68 136

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peanu3aius o0pa3oBaTeIbHBIX MPOTPaMM €CTeCTBEHHOHAYYHON U TEXHOJIOTUYECKOM
HaMpaBIEHHOCTEN, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAaHUSAMH 3aKOHOJATENHLCTBA B chepe 00pa30BaHUS U C YIETOM PEKOMEH AN
denepalbHOTO ONeparopa yueOHOro npeaMera « XUuMHUs.

OOpa3oBarenbHas IporpaMMa 1Mo3BoJIIeT MHTEIPUPOBATh pealn3yeMble MOAX0/Ibl, CTPYKTYPY U COJAepkKaHUE MPU OpraHu3aluu o0y4eHHs XUMUHU B
8—09 knaccax, BRICTPOEHHOM Ha 0a3e J1000ro U3 IOCTYNHbIX ydeOHO-MeToanueckux komiiekcos (YMK). Mcnons3oBanue o0opynoBanus «Touka
poctay npu peanuzanuu 1asHoi OIl mo3Bossger co3aarh ycaoBus:

- JJIA paClIuPCHUS COACPIKAHUS IIKOJIBbHOTO XUMHUYCCKOT'O 06p8.30BaHI/I}I;
- JIJ1s TIOBBIIICHHUS II03HABATEIbHON aKTUBHOCTH 06yqa101111/1xc;1 B CCTCCTBCHHO-HaquOﬁ O6JI8.CTI/I;

- JUId pa3BUTHUS JIUYHOCTU peOEHKA B Ipoliecce 00y4eHHs] XUMUU, €r0 ClIocoOHOCTEN, (POPMUPOBAHUS U YIOBIETBOPEHUS COLIMAIBHO 3HAUUMBIX
MHTEPECOB U MOTPEOHOCTEH;




- Ui pabOThI ¢ OAAPEHHBIMH IIKOJIbHUKAMH, OPTaHU3AIMH UX PA3BUTHS B Pa3IHMUHBIX 00JacTIX 00pa30oBaTeIbHOM, TBOPUECKOM 1ESATETbHOCTH.

He.]'ll/l H3y4YC€HUS XMMHUH B OCHOBHOM IIIKOJIE CJICOYIOUC:
- OCBOEHHE Ba)KHEHIIINX 3HAHUH 00 OCHOBHBIX ITOHITUAX M 3aKOHAX XUMHU, XHUMHYSCKOHN CHMBOJIUKE,

- OBJIaZICHUE YMEHUSIMU HaOJII0AaTh XUMUYECKHUE SIBJIICHUS, IPOBOIUTh XUMUUYECKHH SKCIEPUMEHT, IIPOU3BOJUTH PACUETHI HA OCHOBE XUMUYECKHUX
(dbopMyI1 BelecTB U YpaBHEHUI XUMHUECKUX PEAKIINN;

- Pa3BUTHUC TO3HABATCIIbHBIX HHTCPCCOB U NHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B nponecce NpoBCACHUA XUMUYCCKOI'O SKCIICPUMEHTA,
CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I${ 3HAaHUHM B COOTBETCTBHH C BO3HHKAKIIKUMH KNU3HCHHBIMU HOTpe6HOCT5[MI/I;

- BOCIIMTAHUC OTHOLICHUA K XMMUHU KAK K OJHOMY U3 (bYHI[aMeHTaHBHLIX KOMITIOHCHTOB CCTCCTBO3HAHUA U 3JICMCHTY OGHICHCHOBGHCCKOﬁ KYJbTYPBbI;

- IPUMCHCHHUC MOJIYYCHHBIX 3HAHUU U yMeHI/IfI JJIA 6€3OHaCHOI‘O HCITOJIb30BaHUs BCHICCTB U MaTCPUAJIOB B 6BITy, CEITBbCKOM XO03SMCTBE M Ha
MIPOU3BOJICTBE, PELICHUS TPAKTUUYECKUX 33714 B TOBCEHEBHOM KU3HU, MIPEAYIPEKACHUS SIBICHUN, HAHOCSIINX BPeJl 3I0POBBIO YeJIOBEKA U
OKpY>Karollen cpefie.

3aga4u yyeOHOro Kypca:

- (opmupoBanue y yyammxcsi 3HaHUH OCHOB HAYKH — BOKHEUITUX (DAKTOB, OHSTHIA, 3aKOHOB ¥ TEOPUI, XUMHUIECKOTO SI3bIKA, JJOCTYITHBIX 0000IICHUI
Y MIOHATUH O MPUHLHUIIAX XUMUYECKOTO TPOU3BOCTBA;

- pa3BUTHE yMEHUN pabOTaTh C BEIIECTBAMHU, BHIMOIHATH HECTIOKHBIE XUMHUECKHE OTBIThI, COOMIONATh MpaBuiIa TEXHUKU 0€30MaCHOCTH, TPAMOTHO
MIPUMCHSITh XUMHUYECKHIE 3HAHUS B OOLICHUH C TIPUPOJION;

- PACKPLITHUEC POJIN XMMHH B PCIICHUHA rI100aIbHBIX HpO6J’ICM YCJIIOBCUCCTBA,

- pa3BUTHE JIMYHOCTH 00y4aromuxcsi, GOpMUPOBaHHE Y HUX TYMAHUCTHUECKUX OTHOIIEHHUH 1 3KOJIOIMYECKH 11eJIeCO00Pa3HOTo MOBEeIEHUS B OBITY U B
TPYZIOBOM AESATEIBHOCTH.

DopMbl, METOIbI ¥ CPEICTBA 00YUYeHHSI, TEXHOJIOTHH

- [Inmanupyrores ciemyromme GopMbl OpraHu3anuu yaeOHOro mpoiecca: GpoHTabHbIE; KOJUIEKTUBHBIE; TPYIIOBBIC; padoTa B Mape; WHIWBUAYATbHBIE.
- B npenonaBanuu npeameTa OyayT UCIOIB30BATHCS CIASAYIONINE TEXHOIOTHH U METO/IbI: JINYHOCTHO-OPHEHTUPOBAHHOE 00yUeHHE; MpodIeMHOe
oOyuenue; nuddepeHImpoBaHHOE 00yUeHNE; TEXHOJIOTHH 00yUeHUs Ha OCHOBE PEIICHUS 3a1a4; METOIbl UHIMBUIYAILHOTO O0yUeHUsI; OOyUYEeHHE C
npuMeHeHneM onopHbaix cxeMm, UKT, mpoekTHas nesiTenbHOCTD.

- OcobGeHHOE 3HaYCHHE B IPENOJaBaHUN XUMHUHU UMEET HIKOJIbHBIA XUMHUECKUI SKCIIEPUMEHT, B KOTOPBIM BXOJAT JEMOHCTPAIIMOHHBIH SKCIIEPUMEHT
U CaMOCTOSITEIbHBIE TA0OPAaTOPHBIE PAOOTHI YHALHXCS.

Ili1anupyembie pe3yibTaTbl OCBOCHUS Y4eOHOI0 npeaMera « XuMHs».

JIMYHOCTHBIMH Pe3yJIbTATAMHU U3yUYEHUS NpeaMeTa «XUMHUS» B 8 KJIacCe ABIISIIOTCS CIEAYIOIINE YMEHUS:

- 0CO3HaBaTh €IUHCTBO U IEJIOCTHOCTh OKPYKAIOIIET0 MUPA, BOBMOXKHOCTH €T0 MO3HABAEMOCTH U 00BSICHUMOCTH Ha OCHOBE JIOCTIKEHUHN HAYKU;

- IOCTETIEHHO BhICTpanBaTh COOCTBEHHOE I€JIOCTHOE MUPOBO33PEHHUE: 0CO3HABATh MOTPEOHOCTh U TOTOBHOCTH K CaMOOOPa30BaHHUIO, B TOM YHUCIIE U B
paMKax CaMOCTOATENIbHOM JAESTEIbHOCTH BHE IIKOJIbI;



- OICHUBATDb )KU3HCHHBIC CUTYAallUU C TOUKHU 3PCHUA 0e30I1macHoro 06pa3a JKU3HU U COXPAaHCHHA 3JOPOBbS,
- OICHUBATb SKOJIOTMYECKUH PUCK B3aMOOTHOIIICHUH YeloBeKa 1 IIpUpPOAbI.

- (hopMUpPOBATh FIKOJIOTMYECKOE MBIIUIEHUE: YMEHHE OLIEHUBATh CBOKO JI€ATEIILHOCTD U ITOCTYINKH JPYTUX JIO/EH C TOUKU 3PEHUSI COXPAaHEHHUs
OKpY’KaIOIIeH Cpe/Ibl - FapaHTa KHU3HU U OJ1aronoiydus Jiroel Ha 3emie.

MeTanpeaMeTHBIMH Pe3yJIbTaTaMu U3yYeHHS Kypca «XUMHUs SBISETCS (OPMUPOBAHUE YHUBEPCATBHBIX YueOHbIX aericTBuil (YVY /).
Perynstunbie YV I:
- CaMOCTOATEJILHO OOHAPYKUBATh U (HOPMYIUPOBATh yUEOHYIO IPOOIEMY, ONIPENEIATh Lellb y4eOHON AeATeNbHOCTH;

- BBIIBUI'aTh BEPCHUU PCUHICHUS HpOGJIeMBI, 0CO3HaBaTh KOHEYHBIM pe3yibTar, BBI6I/IpaTL N3 MMPCAIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPCACTBA
JOCTHIXKCHHUSA LICIIN,

- COCTaBJIAThH (MHAUBHUIYAJIbHO WU B TPYIIIE) IJIaH pPeUIeHUs MPOOIeMBbL;
- paboTasi 10 TUIaHy, CBEPSATh CBOM JIEHCTBHS C IIEIIBIO U, TPU HEOOXOIMMOCTH, UCTIPABIISATH OIIMOKHA CaMOCTOSITENILHO;
- B IMAJIOTe C yYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAaHHBIE KPUTEPUU OLICHKH.

ITo3naBarenwubie YV /:
- aHAJIM3UPOBATh, CPABHUBAThH, KJIACCU(PUIIUPOBATH U 00001IaTh (PAKTHI M SIBICHHS, BBISIBIATH UX PUYNHHO-CJICICTBEHHBIC CBSI3U.

- OCYIIECTBJIATH CpaBHEHHE, KIaCCU(PUKAIIIO, CAMOCTOATEIBHO BRIOUPAst OCHOBAHUS M KPUTEPHHU JJIS1 YKa3aHHBIX JIOTHYECKUX OTEpaIIHii;
- CTPOUTH JIOTUYECKOE PACCYK/CHUE, BKIIOYAIOIIEEe YCTAHOBICHHE IPUYNHHO-CIICICTBEHHBIX CBS3CH.

- C03/1aBaTh CXEMATUYECKHIE MOJICNIU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

- COCTaBJIAThH TE3UCHI, PA3IMYHBIE BHJIBI TUTAHOB (IIPOCTHIX, CIOKHBIX U T.II.).

- IpeoOpa30BbIBaTh HH(OPMAIIMIO U3 OJHOTO BUJA B APYroi (TabyuIly B TEKCT U TIp.).

- YMCTH ONPEACIIATh BO3MOKHBIC NCTOYHUKHA HCO6XOI[I/IMBIX CBeI[eHI/II\/‘I, IMPOU3BOAUTD ITOUCK I/IHq)OpMaI_[I/II/I, AHAJIU3UPOBATH U OLICHUBATDH ee
AOCTOBCPHOCTD.

KommyHnukatusuble YV /I:

-CaMOCTOSITEIbHO OPraHU30BBIBATh YU€OHOE B3aMMOAECHCTBHE B IpyIIie (ONpeAessaTh 0OIIHe LeNH, pacpeieisTh POJIH, J0r0OBapuBaTHCS JPYT €
JIPYTroM | T.1.).

IIpenmeTHbIMHU pe3yJbTaTaMu 00yuyeHHsl XMMHH B 8-9 Ki1accax siBJISIIOTCS:

Kaace Paspen Y4eHHK HAYYHTCH Y4eHHK IOJYYUT BO3MOKHOCTh HAYYHTCH
8-9 Beenenue ®  pa3IMyaTh NPEACTABICHUSA O 3AKOHOMEPHOW CBSI3U co0roAaTh MpaBuiia 0€30MaCHOCTH U OXPaHbl
Y TIO3HABa€MOCTH SIBJICHUN MPUPOJIBI, 00 TpyJa npu paboTe ¢ yueOHbIM U JIAOOPATOPHBIM
00BEKTUBHOCTH HAYYHOT'O 3HAHUS; O o0opyoBaHueEM;
CUCTEMOOOpa3yIoIIe POy XUMUU JJIs1 Pa3BUTHS IIOHUMATb CMBICJI OCHOBHBIX XUMHYECKUX
JIPYIUX €CTECTBEHHBIX HAYK, TCXHUKU U TEPMHUHOB: XUMHUUYECKHUE ITOHATHUA: «aTOM,
TEXHOJIOTM; HAyYHOTO MUPOBO33PEHHUS KaK «XUMHMUYECKHUH DJIEMEHT» U «BEILECTBOY;




pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOCHHS BEILIECTB U
(dyHIaMEHTATBHBIX 3aKOHOB XUMHH;

MPUMEHSTh 3HAHUS O MPUPOIEC BaXKHEHIIINX
bu3NYECKUX U XUMHUYECKUX SIBJICHUN
OKPY’KaIOIIero MUpa ¥ MOHUMaHUE CMBICIIA
XUMHYECKHX 3aKOHOB, PACKPBIBAIOIIUX CBS3b
U3yYCHHBIX SIBJICHUI; (POPMHUPOBAHUE
MepPBOHAYANIbHBIX IPEJICTABICHUNA O XUMUYECKOM
CYIIHOCTH SIBJICHUN TPUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPOMATrHUTHBIX ), BUJIAX MaTepUU
(BelecTBO), aTOMHO-MOJIEKYJIIPHOTO YUYEHUS O
CTPOCHHH BEILIECTBA; OBJIAJICHHE MOHATHIHHBIM
anmapaToM U CUMBOJIMYECKUM SI3BIKOM XUMHUH;
MOJIb30BATHCS METOJJaMU HAYYHOT'O UCCIICIOBAHUS
SBIIGHUU TIPUPOJIbI, TPOBOAUTH HAOIOICHUS,
TUTAHUPOBATH U BBIIOIHATH SKCIIEPUMEHTHI,
00pabaTbIBaTh pe3ylbTaThl U3MEPEHUH,
NPECTaBIATh PE3YyIbTAThl U3MEPEHUH C TOMOIIBIO
Tabnui, rpadukoB U Gopmys, 0OHAPYKUBATH
3aBHCUMOCTH MEX1Y (PU3HMUECKUMH BETHUYNHAMH,
OOBSICHATB MOJTYUYEHHBIE PE3YNIbTAThI U JIEJIaTh
BBIBOJIBI, OIICHUBAThH TPAHUIIBI TIOTPEITHOCTEH
pe3yabTaTOB U3MEPEHUI;

NPUMEHSTh TEOPETUIECKHE 3HAHUS 110 XMMHHU Ha
NPaKTHKE, pelIaTh XMMUYECKUE 3a/1a4H Ha
IpUMEHEHHE TOTY4YEeHHBIX 3HAHUMH;

NPUMEHSTH MOTyYCHHBIC 3HAHUS TSI OOBSICHEHUS
NPUHIUIIOB AEHCTBHUS BAKHEHIITNX TEXHIHUECKUX
YCTPOMCTB, (paboThl) MALIIMH U MEXaHU3MOB,
CPEICTB NEPEABIKEHUS U CBSI3U, OBITOBBIX
nprOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTUYECKUX
MPOIIECCOB, PEIICHUS MPAKTUIESCKHUX 3a/1a9
MIOBCEHEBHOM KU3HU, oOecrieueHHst 6€301MacHOCTH
CBOEH KU3HH, PAlUOHAIIBHOTO
IPUPOIONIOIB30BAHUS U OXPaHBl OKpYXKaroIei
Cpebl; BIUSHUS TEXHHYECKUX YCTPOMCTB Ha
OKPY’KaIOIIYIO Cpeay;

MIOHUMATh O BO3MOKHBIX MPHYNHAX TEXHOTCHHBIX U

OIIPEIETSTH MPOCTHIC U CIIOXKHBIE BEIECTBA;
pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO
PELINTH IIPH TOMOITH XUMHUYECKHX METOOB,;
aHAJM3UPOBATH OTJICJIbHBIC ATAIBI TPOBEACHUS
VICCIIEZIOBAaHUN M MHTEPIIPETUPOBATH PE3YIIBTATHI
HaOJIIOICHUI U OIIBITOB;

CTaBUTb OIBITHI IO UCCIIEAOBAHNIO (PH3HMUECKUX
SBJICHUH WK (PU3NIECKUX CBOMCTB Tel O3
VICTIOJIB30BAHUS MIPSIMBIX U3MEPEHHI; TIPH STOM
(dhopMynpoBath podiemy/3agady yueOHOro
9KCIIEPUMEHTA; COOMPATh YCTAHOBKY U3
IPEIO’KEHHOTO 000PYAOBaHUS; IPOBOJANUTH
OIIBIT ¥ ()OPMYJIUPOBATH BBHIBOBI.

HIOHUMATh POJIb SKCIIEPUMEHTA B IOJIY4ECHUH
Hay4HOU MH(OpMaLnH;

IPOBOJUTH BBIUYMCIICHUS XUMHUECKUX BEITHUYHH:
Macca, 00beM, KOJIMYECTBO BELIECTBA, MOJISIPHAs
Macca BELeCTBA, TCOPETUUECKUM, IPAKTUYECKUI
BBIXOJ IPOJIYKTA, IIPU 3TOM HCIIOJIB30BATh
(hopMyIIBI BBIYHCIICHUS BEIIECTB;

IPOBO/IUTH UCCIIEIOBAHUE 3aBUCHMOCTEH
(U3NYIECKUX BETMYMH C UCTIOIh30BAHNEM
OPSMBIX U3MEPEHHI: TPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (PMKCHPOBATH PE3YIIbTATHI
HOJY4YEHHOM 3aBUCUMOCTH (PU3MUECKUX BEITUYHH
B BUJIe TaOIMI] U rpapuKOB, JAeaTh BBIBOBI 1O
pe3yibTaTaM HUCCIIe0BaHUS;

MPOBOJIUTH KOCBEHHBIE H3MEPEHUS XUMUIECKUX
BEJIMYMH: [IPU BBINOJIHEHUH U3MEPEHUH coonparth
HKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs
MPEUI0KEHHONW MHCTPYKIIUH, BBIUUCIIATH
3Ha4YCHUE BEIMYMHBI U aHAJTH3HPOBATh
MIOJTyYeHHbIE PE3YyJIbTATHI C YUETOM 33JaHHOMN
TOYHOCTH U3MEPEHHI;

aHAJIM3UPOBATh CUTYAIUH MTPAKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa, y3HaBaTh B HUX
MPOSIBJICHNE U3YyYCHHBIX XUMUYECKUX SBIICHUN
WM 3aKOHOMEPHOCTEN M MPUMEHATh UMEIOIIHECs




9KOJIOTUYECKHUX KaTacTpod.

OCO3HaHHE HEOOXOUMOCTH TIPUMEHEHUS
JOCTIDKSHUN XMMHHU U TEXHOJIOTHI JIJIs
PalMOHAIBHOTO MTPUPO/IOIIOIB30BAHUS;
OBJIaJICBaTh OCHOBaMH 0€30MacHOro
WCIIOJIb30BAaHMS €CTECTBEHHBIX U UCKYCCTBEHHBIX
OPraHMYEeCKUX U HEOPraHUYECKUX BELIECTB, BO
n30eKaHue UX BPEJAHOrO BO3ACUCTBUS Ha
OKPYKAIOIIYIO CPEey U OpraHu3M YeJIOBEKa;
dbopMupoBaTh yOEKICHUS B 3aKOHOMEPHOH CBSI3U U
MMO3HABAEMOCTH SIBJICHUI MPUPOBI, B
00BEKTUBHOCTH Hay4YHOTO 3HAHUS, B BBICOKOM
LEHHOCTH HAyKH B Pa3BUTHUU MAaTEPUAIBHOU U
JIyXOBHOM KYJIBTYPBI JIFOACH;

yCTaHaBIUBAThH (DAKThI, pa3iuyaTh TPUUUHBI U
CJIEICTBHSI, CTPOUTH MOJICIIU U BBIJBUTATh
TUIOTE3bl, OTBICKUBATh U (DOPMYIUPOBATH
JIOKa3aTeNIbCTBA BBIIBUHYTHIX TUIIOTE3, BHIBOIUTH
13 SKCIIEPUMEHTAIBHBIX (PaKTOB U TEOPETHUCCKHUX
MOJCJICH XUMUYECKIE 3aKOHBI;

IJIaHUPOBATh B TIOBCEHEBHOM KU3HU CBOU
JIEHCTBUSI C IPUMEHEHHUEM TMOJTyYeHHBIX
XUMHUYECKHUX 3HAHUH C Lebl0 cOepekeHns
3710pOBbS;

dbopMHUpOBATH NMPEJCTABICHUS O HEPAIIMOHATHFHOM
MCIIOJIb30BaHUHU MTPUPOJIHBIX PECYPCOB U IHEPTUH,
3arpsI3HEHUN OKPY>KAIOIIEeH Cpelibl KaK CIEICTBUE
HECOBEPILIECHCTBA IPOU3BOICTBA.

JIOKJIaJIBIBATh O pe3yJIbTaTaX CBOEro UCCIECI0BaHUA,
y4acCTBOBaTh B INCKYCCHUH, KPATKO U TOYHO
OTBEYaTh Ha BOMPOCHI, UCIIOIb30BATh CIPABOYHYIO
JUTEPATYPy U APYrUe UCTOUHUKU UH(HOPMAITHH.

3HAHUA ISl UX OOBSICHEHHUS,

MOHUMATh MIPUHLUIIBI AEUCTBUS TPHOOPOB U
TEXHUYECKUX YCTPOMCTB, YCIOBUS UX
0€3011aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM
YKU3HH;

WCIOJIH30BATh MPH BBHIOJHEHUN YYEOHBIX 3a/1a4
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY O XUMHUUECKUX
SIBIICHUSIX, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYPCHI
Hutepner.

OCO3HAaBaTh LIEHHOCTb HAyYHBIX UCCIIEIOBAHUH,
POJIb XMMHHU B PACIIMPEHUHU MTPEICTaBICHHM 00
OKPY’KaroIlleM MHUPE U €€ BKJIAJl B YIIYYIICHHE
KAueCTBa XKU3HM;

UCIIOJIb30BaTh IPUEMBI IOCTPOEHUSI XUMUYECKUX
MoJIeneid, morcka u (popMyIHpOBKU
JI0Ka3aTeNIbCTB BBIABUHYTHIX THIIOTE3 U
TEOPETHUUECKUX BBIBOJIOB HA OCHOBE
SMIUPUYECKH YCTAaHOBJIEHHBIX (DaKTOB;
CPaBHUBATHh TOYHOCTh U3MEPEHUS XUMHUUYECKUX
BEJIMYMH 110 BETMYUHE UX OTHOCUTEIIbHOMN
NOTPELIHOCTH IPU MPOBEIECHUH MPSAMBIX
U3MEPEHU;

CaMOCTOSITEJIHO NPOBOJUTH KOCBEHHbIE
M3MEpEHUs U UCCIIeI0BaHUS XUMUUECKUX
BEJIMYUH C

HCIIOJIb30BAHNUEM PA3JIIUYHBIX CIIOCOO0B
U3MEPEHUs] XUMHUECKUX BEIUYHH, BEIOUPATh
CPEICTBA U3MEPEHHUS C YUETOM HEOOXO0IUMOI
TOYHOCTH U3MEPEHUH, 0O0CHOBBIBATH BEIOOP
croco0a u3MepeHus, aJIeKBaTHOTO IOCTAaBJICHHON
3a/1a4e, IPOBOAUTH OLIEHKY IOCTOBEPHOCTH
MOJIyYE€HHBIX Pe3yJIbTaTOB;

BOCIIPUHUMATH MH()OPMAITI0 XUMHUECKOTO
coJiep’KaHusl B HAyYHO-TIOMYJISIPHOI TuTeparype
U Cpe/ICTBAaX MaccoBOi MH(popManuy,
KPUTUYECKH OLIEHUBATh MOJIYYEHHYIO
nH(pOpMaLINIO, aHATU3UPYSI €€ COoJlep KaHne U
JaHHbIe 00 UCTOYHUKE HH(POPMALINY;




C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHHIE
COOOIIEHHUSI 0 XUMHUYECKHX SBIICHHUSIX HA OCHOBE
HECKOJIbKMX UCTOYHUKOB HH(POPMAIIHH,
COMPOBOXKAATh BRICTYIJICHUE TIPE3EHTAIIUEH,
YUUTBIBasi 0COOEHHOCTH ayIUTOPUHN
CBEPCTHUKOB.

8-9

ATOMBI XUMHYECKHX
3JIEMEHTOB

HCITOJIb30BaTh OCHOBHBIC CBEICHHS O CTPOCHHUH
aTOMOB TIPH JIOKA3aTEJIbCTBE CIOKHOCTH CTPOCHHUS
aTOMOB, UCXO/IsI U3 ONBITOB Pezepdopna;
MIPUMEHSTH 3HAaHUS O COCTABE aTOMHBIX sIEP:
MIPOTOHOB 1 HEHTPOHOB;

yCTaHaBIUBATh B3aUMOCBS3b MTOHSATUHN «IIPOTOH,
CHEUTPOH», «KOTHOCUTEIbHAS aTOMHAsl Maccay, a TaK
K€ U3MCHEHHUE YHCIIa POTOHOB B SJIpE aTOMa
00pa3oBaHNe HOBBIX XUMHYECKUX JIEMEHTOB,
HM3MEHEHUE YKCIlIa HSUTPOHOB B SIIpe aToMa
00pa3zoBaHe U30TOIIOB;

pacro3HaBaTh U30TOIBI KaK pa3HOBUIHOCTH aTOMOB
OJHOI'O XMMHYCCKOTO DJIEMCHTA;

OTHUCBIBATh CTPOEHHUE AIEKTPOHHBIX 000JI0UEK
aTOMOB XUMHYECKUX 3y1eMeHTOB Ne 120
nepuoauueckoit cucremsl 1. 1. Menneneena;
dbopMUPOBATH MOHITHE O 3aBEPIICHHOM U
HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€
(3HEpreTu4ecKoM ypoBHE), U3MEHEHHE YHciia
AJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE
aToMa XMMHYECKOT0 3JIEMEHTa — 00pa3oBaHUeE
MOJIOKUTENBHBIX U OTPULIATEIbHBIX HOHOB;
YCTaHaBJIMBATh B3aUMOCB3b llepuoanyeckoi
CHCTeMBI XUMHUUYeCKHuX 3yemMeHToB [[. . Meneneena
U CTPOCHHSI aTOMOB: (PH3UYECKHI CMBICIT
MOPSIIKOBOTO HOMEpa dJIeMEeHTa, HOMepa TPYIIIIbI,
HOMEpa Mepruoa;

yCTaHABIWBATh MPUYUHBI H3MEHEHUS
METAINYECKUX M HEMETAIINYECKUX CBOMCTB B
NepuoIax u rpynnax;

dbopmupoBaTh MoHATHE 00 00pa30BaHUs HOHHOM,

OIMCBIBATh U XapaKTepU30BaTh TAOJUYHYIO
(hopMy MEepUOTNIESCKON CUCTEMBI XUMHYECKHUX
JJIEMEHTOB;

XapaKTCPU30BaTh COCTAB ATOMHBIX SAJICPp U
pacrpeielieHue Yuciia 3JeKTPOHOB 1O
OJICKTPOHHBIM CJIOSAM a@TOMOB XUMHUUYCCKHUX
3JIEMEHTOB MaJIbIX NEPHOA0B EPUOTUUECKOM
CHUCTEMBI, a TAKXKC KaJIud U KaJIbITUA,
pas3nyaTh BUABI XUMHUYECKON CBS3U: HOHHYIO,
KOBAQJICHTHYIO ITOJAPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAIIIMYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIE (HOPMYJIBI
BEILIECTB, 00Pa30BAHHBIX XUMUUECKUMU CBS3SIMU
pa3sHOro BUAA;

BBISBIISAITh 3aBUCUMOCTb CBOWCTB BEILIECTB OT
CTPOCHUS UX KPUCTATUTMYECKUX PEUIETOK:
VOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX,
METAITNYECKHX;

XapaKTepU30BaTh XUMUYECKUE DJIEMEHTBI U UX
COEIMHEHUS Ha OCHOBE IMOJIOKEHHUS YJIEMEHTOB B
HEepUOIUYECKOM cucTeMe U 0COOeHHOCTEeH
CTPOCHUSA UX aTOMOB.




METAJTNYECKOM, KOBAJICHTHOM TOJISIPHOM 1
HEIOJISIPHOM XMMUYECKOM CBS3H;

yCTaHaBJIMBATh B3aUMOJCICTBUE aTOMOB
XUMUYECKHUX AJIEMEHTOB-HEMETAIIJIOB U METAJLJIOB
MEXy co00li — oOpa3oBaHUe OMHAPHBIX
COEIMHEHUH U 3JIEKTPOOTPULATEIbHOCTh 3JIEMEHTOB.

8-9 HpOCTbIe BelIeCTBa pacro3HaBarh MOJIOKCHUE METAJIJIOB M HEMETAJJIOB B | MCIIOJIB30BATh 3HAHUA O (I)I/ISI/IHGCKI/IX CBOMCTBax
HEPUOANIECKOM CHCTEME XUMHUECKHX JIEMEHTOB J[. | IPOCTBIX BELIECTB B IIOBCEIHEBHOM XKHU3HHU JIJIs
H. Menneneena. obecrniedeHrs 0€30MacCHOCTH MPU OOPAIIEHUH C
CpaBHHBATh (PH3UUECCKHE CBONCTBA BAXKHEUIITUX npubOpaMy U TEXHUYECKHMH yCTPOUCTBAMH, JUIs
MPOCTBIX BEUIECTB METAJUIOB: JKEJIE30, AIIFOMUHUM, COXPaHEHUs 37I0pPOBbsl U COONIIOAECHH HOPM
KaJIbIIMWA, MarHuil, HATPU, KaJIuii U HEMETAJIOB, 9KOJIOTHYECKOTO MOBEJICHHUS B OKPYKAIOIIEH
00pa30BaHHBIX aTOMaMH KUCJIOPOAa, BOAOPO/a, Cpeac; NpUBOAUTDL NPUMEPhI 3KOJIOTMICCKUX
a30Ta, CepHhl, (1)00(1)0]33, yrieponaa, HOCJ’IC,Z[CTBI/Iﬁ pa6OTI>I C B€ieCTBaMu
BBISIBJISATH CIIOCOOHOCTh aTOMOB XMMHUYECKUX CIIOCOOHBIMH K aIUIOTPOIHON MOM(HKALIY;
3JIEMEHTOB K 0OPa30BaHHIO aJIOTPOITHOM UCIIONIb30BaTh NPUOOPETCHHBIC 3HAHUS IS
MoaudHKALMH KHCI0poa, pochopa 1 0110Ba; KPUTHYECKOH OIIEHKH MH()OPMAIIUU O METalIax,
OIMCHIBATH METAUTHYECKUE U HEMETAUTHUECKUE HCTIOJIB3YEMBIX B OBITY
CBOMCTBA MPOCTHIX BEUIECTB;
pemaTh 3aJ1a4 C UCIIOIb30BAHUEM TTOHITHI
«KOJIMYECTBO BEIIIECTBA, «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSIHHAS
ABoraapoy.

8-9 CoennHeHHs XMMHYECKUX UCII0JIb30BaTh 3HAHUS O BOJIE, YIVIEKUCIIOM rase,

3JIEMCHTOB

OTIPEIETISATh CTENEHN OKUCIICHUS DJIEMEHTOB T10
XUMUYECKOU (hopMysie COeTUHEHHUS, UTO
CIOCOOCTBYET MPAaBUILHOMY COCTaBICHHUIO (GOPMYI
OMHAPHBIX COCTMHEHUI: OKCHJIBI, XJIOPU/IBI,
Cyab(QUIBI U Ap.

WCITOJTH30BATh 3HAHUS O MPEACTABUTENSIX OKCHJIOB:
BOJIa, YIJICKUCIIBIN Ta3 U HETralIeHasi i3BeCTh B
TTOBCETHEBHOM JKU3HU;

pacro3HaBaTh JIETYYHE BOJIOPOIHBIC COSTUHEHNS:
XJIOPOBOJIOPO]T U aMMHAK;

ONpeNIeNsATh PACTBOPUMOCTh OCHOBAaHUM, KUCTIOT,
COJICH 10 TabJINIle PACTBOPUMOCTH THIAPOKCHJIOB,
KHCJIOT U COJIeH B BOJIC;

HeraméHoi N3BeCTH, XJIOPOBOJOPOE U AMMHUAKE,
1HIe04ax: TUAPOKCU]] HATPUH, KaJIMH, KAJIbLIUU B
MOBCEIHEBHOM JKU3HU 151 0OeceueHus
0€30MaCHOCTH IIPU OOPALIEHUN C XUMUUYECKUMHU
BELIECTBAMM, JUIsl COXpPAaHEHUS 370POBbsI U
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B
OKPY’KaroIlleH Cpesie; MPUBOIUTH IPUMEPHI
BIIMSIHUSA ATHUX BEIIECTB HA )KUBBIE OPTAHU3MBI;
pasiinyaTth rpaHyulbl IPUMCHHUMOCTH XUMHUYCCKUX
BELIECTB: YIVIEKHCIIOrO raza, HeralmeéHon U3BeCTH,
XJIOPOBOZIOPOZA U aMMHUAKa, LIeJIouei:
TUAPOKCHUJ HATPHsI, Kallusl, KaJIbLIMS B
IOBCEIHEBHOM XU3HU UL 00eCIIeUeHNS




MCIOJIb30BaTh 3HAHUS O LIEJI0Yax: THIPOKCHT
HATpUs, KaJTus U KaJIbLIUs B TOBCEIHEBHOM JKU3HH,
pacro3HaBaTh KUCIIOTbI, COJIM, OCHOBAHUS HA OCHOBE
IIPOBEJCHUS KAUECTBEHHBIX PEAKIUI U N3MEHEHNE
OKpPAaCcKH MHJIMKATOPOB B IIEJIOYHOM, KUCIOTHOM
cpene;

pazinyath aMmopHbIE U KPUCTAJUTMUECKHE
BEIIECTBA; TUIIbI KPUCTAUTNYECKUX PEIIETOK:
WOHHAsl, aTOMHAs1, MOJIEKYJIIpHAsi U METAJUINYECKas.
yCTaHaBJIMBATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
TUTIOB KPUCTAJUNINYECKUX PEIIETOK;

IPUBOJUTH MPUMEPHI 3aKOHA IIOCTOSTHCTBA COCTaBa
JUTSI BEILIECTB MOJIEKYJIIPHOTO CTPOEHHUSI.
pacrno3HaBaTh YMCThIE BELIECTBA U CMECH,
OIpEEINATh UX CBOMCTBA U COCTAB;

MIPOBOAMTDH PACUEThl, CBA3aHHBIE C UCIIOJIb30BAHUEM
TOHSITHSL «JI0JISI.

0€30MacHOCTH MPU 0OpaIEHUN ¢ XUMUISCKUMHU
BCIICCTBAMU, I COXpPAHCHUA 3[JO0POBbA U
COOIOICHHSI HOPM SKOJIOTMYECKOTO TIOBE/ICHUS B
OKpY>KalolleH cpele;

UCIIOJIb30BaTh MPUEMBI IOCTPOCHHSI XUMUYECKHIX
MoJIeNeH, ToNcKa U (POPMYITUPOBKH
JT0Ka3aTeNIbCTB BBIABUHYTHIX THIIOTE3 U
TCOPCTUUCCKHX BBHIBOJOB HA OCHOBC
SMIUPUYECKU YCTAHOBIIEHHBIX (DaKTOB;
OCTaBJIATH 3aJ[a4¥, CBSA3aHHBIE C UCIIOJIB30BaHUEM
MOHSITUS «JI0JISD»

HN3menenus,
NMPoHCXOAsIIHe ¢
BelllecTBaMu

pacrio3HaBaTb Ci)I/I3I/I‘~IeCKI/I€ U XUMHWYCCKUEC ABJICHUS,
CBSI3aHHbIE C U3MEHEHUEM KPUCTAIIINYECKOTO
CTPOEHUS BEILECTBA IIPU TOCTOSIHHOM €r0 COCTaBe U
C U3MEHEHUEM COCTaBa BEILECTBA;

OIPEAEIIATh NPU3HAKU U YCIIOBUS IPOTEKAHUS
XUMHUYECKHUX PEAKIIM;

IIPUBOAUTH IPUMEPBI XUMHUECKUX PEAKIMM U
COCTaBIIATh COIVIACHO 3aKOHY COXPaHEHMSI MacChl
BCIICCTB XUMHUYCCKUC YPABHCHUA

IIPOBOAMTH PACUETHI IO XUMUYECKUM YPAaBHEHUSAM U
pelaTh 3aa4l Ha HaXO0XKJIEHUE KOJINYEeCTBa
BEIIECTBA, MAaCChl WM 00beMa MPOAYKTa peaKkiuu 1o
KOJINYECTBY BEIIECTBA, MACCE UM 00BEMY
MCXOJIHOTO BEUIECTBA; PAaCUeThl C UCIIOJIb30BaHUEM
MIOHSITHSL «J10JIs», KOTJ]a UICXO/IHOE BEILECTBO JIaHO B
BHJIE PAaCTBOpA € 3a/IaHHON MacCOBOM 0N
PacTBOPEHHOI'O BELIECTBA WU COLEPKUT
ONPEACITICHHYIO JTOJI0 MPUMECEH;

COCTaBJIATh YPAaBHEHUS PEAKLIUU PA3JI0KEHMS,
COEJMHEHUS, 3aMEelIeHUs], 0OMeHa, HeHTpaln3aluy;

HCIIOJIB30BaTh 3HAHUA O (1)I/I3I/I‘~ICCKI/IX n
XMMHUYECKHX SIBIICHUSX B TIOBCETHEBHOM )KU3HU
Uit o0ecriedeHnst Oe30MacCHOCTH MpH 00paIeHUH
C MpuOOpaMH U TEXHUYECKUMH yCTPOHCTBAMH,
ISl COXPAHECHHUS 37I0POBbs U COOJTIOJICHUST HOPM
9KOJIOTMYECKOTO OBEICHHS B OKpYKaOIIeH
cpeac; NpuBOAUTL NPUMEPEI BJIUAHUA
XMMHYECKUX PEaKINi Ha )KUBBIE OPraHU3MBbI;
pasiinyiaTth rpaHyulbl IPUMCHHUMOCTH XUMHUYCCKHUX
3aKOHOB, TOHUMATh BCEOOIINIT XapaKTep
(yH1aMEHTaIbHBIX 3aKOHOB;

MCTIONIb30BATh MPUEMBI IIOCTPOCHUSI XUMHYECKHX
Mojieniell, moucKa 1 GopMyIUPOBKH
JI0Ka3aTeIbCTB BBIABHHYTHIX THIIOTE3 U
TCOPECTUUCCKHX BBIBOJOB HA OCHOBE
OMIUPUYECKU YCTAaHOBJICHHBIX (DaKTOB;
HAXOJUTh aJICKBATHYIO MPEIJI0KESHHOH 3a1aue
XMMHYECKYIO MOJIENb, pa3penaTh NpodaeMy Kak
Ha OCHOBE NMCIOIIINUXCS 3HAaHUHA 0 XUMHYECKUX
SIBJICHUSIX C UCTIOJIb30BaHUEM MaTeMaTHYECKOTO




ONKUCHIBATH JIEKTPOXUMUUYECKUHN Pl HAPSHKECHU N
METaJIJIOB, €ro UCIOJIb30BaHUE JIJIS
MIPOTHO3UPOBAHHUS BO3MOKHOCTH MTPOTEKAHUS
peaxkuil Mex1y MeTaJlJIaMU U pacTBOPaMU KUCJIOT

arrmapara, Tak 1 Ipyu IIOMOIIW METOA0B OLICHKH.

8-9 PacrBopenue. PacTBopsbl. (dbopMHUPOBATH MOHATHE O TUAPATAX U KCII0Ib30BATh MOTYyYEHHBIC 3HAHUS B

Peakniuu mnoHHOr0 00MeHa KPUCTAIIOTUIPATaX; HACKIIEHHBIE, HEHACKHIIIEHHbIE | TIOBCEIHEBHOM )KU3HH IIPH OOpAILIEHUH C

U OKHMCJIUTEILHO- ¥ TIEPECHILICHHBIE PACTBOPHL, UX 3HAYCHHUE IS npuOOpaMM U TEXHUYECKUMH YCTPOWCTBAMMU; JISA

BOCCTAHOBHTeEJ/IbHbIE MPUPOJIBI U CETBCKOTO XO3SMCTBA; COXPaHEHHUS 3/I0POBbsS U COOJIIO/IEHUSI HOPM

pearknnu (dhopMHUpPOBATH MOHATHE 00 IIEKTPOIUTUUECKON 9KOJIOTUYECKOTO MMOBEICHUSI B OKPYKAOIIEH
JUCCOMALINY U MEXaHU3ME OUCCOIIUAlNHU cpenc,
ANEKTPOJIUTOB € PA3JIMYHBIM TUIIOM XUMUYECKOMN HPUBOAUTD TIPUMCEDPBI BJIMAHKA PAIMOAKTUBHBIX
CBSI3M. U3ITyYeHUI Ha )KUBbIE OPTraHU3MBI;
COCTaBIIAITh MOJIEKYJISIPHBIEC U HOHHBIC YPAaBHEHUS MOHMMATh SKOJIOTHICCKHE POOIEMBL,
peaKuit, BO3HUKAIOIIIKE IPU UCMOIB30BAHUY IETTOYHBIX U
OIPEEIATh YCIOBHUS IPOTEKAHMS peakuun oomena | [HCTOTHOSEMCEIBLHBIX METAJIIIOB, M ITyTH PeIICHIA
MEXIY 3JEKTPOJIUTAMHU JI0O KOHIIA B CBETE MOHHBIX 3TUX MPOoOIIeM, IePCIEKTUBBI UCTIOIb30BaAHUS
[pECTABIEHMIA. YIPABJISIEMOTO OKUCITUTEIIBHO-
OIHMCHIBATh SIEKTPOXHUMHUUECKUH s/l HAIPSKEHUIH BOCCTaHOBUTCJIHHOTO CHHTE34,
METAJIJIOB, ETO UCIOJIb30BAHUE IS ACTATh BRIBOJBI M yMOSAKIIFOUCHHU U3
IPOTHO3UPOBAHHS BO3MOKHOCTH MPOTEKAHHS HaOJI0IeHHi, U3YHCHHBIX XUMUICCKIX
PEaKIii METY METATIAMH 1 PACTBOpAMH KHcyioT; | 33KOHOMEPHOCTEH, IPOTHO3MPOBATE CBOHCTBA
ONpeNENsATh PACTBOPUMOCTh OCHOBAaHUM, KUCIIOT, HCH3YHICHHBIX BCILCCTE 110 aHAJIOTHH €O
coneit mo TabmuIe paCTBOPUMOCTH THAPOKCHIOB, CBOMCTBAMU MSYHCHHBIX,
KHCJIOT ¥ COJIEH B BOJIE JIJISl XapaKTEPUCTUKHU CTPYKTYpHPOBATE N3YUCHHBIN MaTepHal 1
XUMUYECKHUX CBOMCTB KHUCIIOT, COJIEH U OCHOBAHMUIA, XUMHMECKYIO MH(OPMALIHIO, MIOTyHEHHYO H3
OCYIIECTBIISITh TEHETUYECKYIO CBA3b MEXKIY AIPYTHX HCTORHHUKOB.
KJIacCCaMU HEOPTaHUYECKUX BEIIECTB;
ONpeNENsATh OKUCIUTENb U BOCCTAHOBUTEIIb,
OKHCJIEHUE U BOCCTAHOBJICHHE, PEAKIIMK HOHHOTO
00MeHa M OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIC
peaKIuu;
COCTaBJISITh YPABHEHHS OKUCITUTEIIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUA METOOM
AJIEKTPOHHOTO OallaHca.

9 OO0mas xapakTepucTuKa OIHCHIBATh U3y4E€HHBbIE OOBEKTHI KaK CUCTEMBI,

XUMHUYECKHUX IJIEMECHTOB U
XHMHUYECKHX peaKuui.

XapaKTepU30BaTh XUMUUYECKUE FJIEMEHTHI 110 UX
nosnoxeHuto B [lepuoanueckoil cucreme
xumudeckux ayemenToB [. . Meneneena;

IPUMCEHAA JTIOTUKY CUCTCMHOTI'O aHAJIN3a,
MIPOTHO3UPOBATH CIIOCOOHOCTh BC€IICCTBA




Iepuoauveckuii 3aK0H 1
IHepuoguyeckas cucrema
XHUMHYECKHX 3JIEMEHTOB
J. U. MenpaeneeBa

Ha3bIBaTh XUMUYECKUE CBOWCTBA OKCUIOB, KUCIOT,
OCHOBAHHU U COJICH B CBETE TEOPUH
AIIEKTPOIUTUICCKON JUCCOIUAIIIH U OKUCIICHHUS -
BOCCTAHOBJICHHUS,

XapaKTepU30BaTh XUMUYECKUE CBOKCTBA
aM(pOTEPHBIX OKCHJIOB U TUAPOKCHUIOB;

OIKCHIBATh M XapaKTepU30BaTh TAOIUUYHYIO (hOpMy
[Tepuoanyueckoit CUCTEMbI XUMUYECKUX JIEMEHTOB
J. . MeHnneneena;

XapaKTepu30BaTh XUMUYECKUI COCTaB )KUBOU U
HEXUBOW MPUPOJIBL: SIIpa, MAHTUU U 3¢MHOU KOPBI;
YCTaHABIIMBATh IPHHAICKHOCTh XUMUIECKON
peaKkuu K ONpeeICHHOMY THUITY 110 Pa3InYHbIM
MPU3HAKAM: «YUCJIO ¥ COCTAB PEarupyIOIINX U
00pa3yroIuXCcs BEIIECTBY, «TEIIOBOM 3 dexT,
«HAIPABJICHUEY, KA3MECHEHUE CTCIICHEH OKUCIICHUS
3JIEMEHTOB, 00Pa3yIOIUX Pearupyrouue BeecTay,
«(hazay, «MCIONB30BAHUE KATATU3ATOPAY.
Ha3bIBaTh (PaKTOPHI, BIUSIOUINE HA CKOPOCTh
XUMHUYECKHUX PEAKIHUi U OOBSACHATH UX BIUSHUE HA
CKOPOCTh XUMHUYECKOW PEaKINH; HA3bIBATh
(bakTopbl, BIUAIONINE HA CMEIICHHE XUMUYECKOTO
paBHOBECHS (KaTaau3aTopbl, UHTUOUTOPHI,
AHTUOKCHJIAaHTHI)

UCIIOJTb30BATh TIPU XapaKTEPUCTHKE MPEBPAIICHUN
BEIICCTB MOHATHUS «KATATU3aTOP», KHHTHOUTOPY,
«aHTUOKCUIAHTHIY, IPOBOJAUTH HECIOKHbBIE
XUMHUYECKHE OTBITHI U HAOIIOICHUS 32 U3MCHECHUSMU
CBOICTB BEIIECTB B IIPOIECCE MPEBPAILICHUH,
cobmonate npasmwia Th u OT.

HPOSIBIISITH OKHCIUTEIBHBIC WITH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM
CTENECHEH OKUCIICHHS 3JIEMEHTOB, BXOASAIINX B
€ro COCTaB;

OCO3HaBaTh 3HAYECHHE TCOPETUUECCKUX 3HAHUN
JUISL IPAKTUYECKOH IS TeTbHOCTH YEIIOBEKa,
NPUMEHSATH 3HaHHUS O 3aKOHOMEPHOCTSIX
MEPUOINIECKON CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB /U151 OOBSICHEHHS U ITPEBHICHUS
CBOWCTB KOHKPETHBIX BEIIECTB;

OOBSACHITH MHUP C TOUYKH 3pEHUS HAYKU XUMHH;
COCTABIISAATH MOJICKYJISIPHBIC U MTOJTHBIE HOHHBIE
yYpaBHEHHUSI [0 COKPAIICHHBIM HOHHBIM
yYpaBHEHHSM;

IPOTHO3UPOBATH PE3yIbTATHl BO3ACHCTBHS
pa3nnyHbIX (HaKTOPOB HA H3MEHEHUE CKOPOCTH
XMMHYECKON peaKIMy U Ha CMELICHUE
XUMHUYECKOTO PaBHOBECHS;

rpaMOTHO 00paIIaThCs C BEUIECTBAMHU B
MIOBCEHEBHOM KU3HU; OKa3hIBATh MEPBYIO
TIOMOIIb IIPU OTPABIICHHSX, OXKOTAX U IPYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U
1a0opaTopHbIM 000pyIOBaHUEM

MeTtaniabl

XapaKTepU30BaTh METAIUIBI IO UX MOJOKEHHIO B
[Teproanueckoii cucTeMe XMMHUYECKUX 2JIEMEHTOB
. 1. MenneneeBa; ONMUCHIBaTh CTPOCHUE U
¢u3nueckre CBOMCTBA METAJIOB; OOBSICHATh
3aBHCHMOCTH CBOMCTB METAJJIOB OT MX MOJ0KEHHS B
[Teproanueckoit cucTeMe XMMHUYECKUX 2JIEMEHTOB
J.W. Menneneena;

MIPOTHO3UPOBATH CBOMCTBa HCHU3YUCHHBIX

J3JIEMEHTOB M UX COEIUHEHUN Ha OCHOBE 3HAHUU O

IIepnonnueckom 3aKoHE;

MIPUBOJUTH IPUMEPHI YPABHEHHN pEaKIUil,
JeXKallUX B OCHOBE MPOMBIIIUIEHHBIX CITIOCOO0B
MOJIy4YEHUS YyI'yHa U CTaJIu;

IpaMOTHO 00palaThesi C BEECTBAMU B




OTMCHIBATh CBOMCTBA BELIECTB HA OCHOBE
HaOJI0/IeHUH 3a UX MPEBPAICHUSIMH;

WCCJICIOBATh CBOMCTBA BEIIECTB B XO/I€ BHIMOJTHCHUS
71a060PaTOPHOTO OIBITA; JIENATh BEIBOJIBI O
3aKOHOMEPHOCTSIX CBOICTB METAJUIOB B IEPUOAAX U
rpynmnax;

COCTaBJISITh YPaBHEHUS PEaKIIMid, JIeKAIIUX B OCHOBE
MOJIyYEHUSI METAIJIOB;

peliaTh pacyeTHbBIC 337Ja91 10 YPABHCHUSIM
XUMHUYECKHUX PEAKIINHA, TPOTEKAIOIINX C YIACTUEM
METAJIJIOB U UX COCAMHECHUN;

XapaKTepU30BaTh BAKHECUIITNE COCTMHCHHUS
HIENTIOYHBIX U IIEeJI0YHO3EMENbHBIX METAIIJIOB —
OKCHJIBI, TUIPOKCHUIBI U COH (XJIOPUIBI, KapOOHATHI,
cynb(haTel, HUTPATHI, pocdaTel), U IPUMEHEHHE UX B
HapOJAHOM XO351CTBE;

XapaKTepu30BaTh CTPOCHUE aToMa, GU3HUECKUEe U
XUMHUYECKHE CBOMCTBA alFOMUHHUS U €TI0 COSIMHEHUIA
(oKkcua, TUAPOKCHI, COJIA ATTIOMUHHS);
XapaKTepu30BaTh CTPOCHUE aToMa, GU3HUECKUEe U
XUMHUYECKHE CBOMCTBA jKeJie3a; 3HaUCHHE Kene3a U
€r0 COCUHEHUH JIJISl PUPOIBI U HAPOITHOTO
XO035IICTBA.

OO6pammarbest ¢ 1a00paTOpPHBIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMU TIPUOOPAMHU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH; ONUCHIBATH
XUMHUYECKHH SKCIIEPUMEHT C TIOMOIIIBIO SI3bIKA
XUMUH, JIENaTh BHIBOJIBI 110 pe3yIbTaTaM
OKCIICPUMEHTA.

MOBCEIHEBHON KU3HU;

COCTABJIATH LIENIOYKH IIPEBPALLECHUN,
MOJIEKYJIIPHBIC M TTOJHBIC HOHHBIE YPABHEHHUSI 110
COKpaIJ_IeHHBIM HNOHHBIM ypaBHeHI/ISIM;

0CO3HaBaTh HEOOXOAUMOCTh COOTIOICHUS TTPABUII
TEXHUKHU 0€30MaCHOCTH ISl COXPAHEHUS CBOETO
3JI0POBBS U OKPYXKAIOIIUX.

OKa3bIBaThb HepBYIO IIOMOIIIb HpI/I OTpaBJIeHI/IHX,
0’KOTax U JPYruX TpaBMax, CBSI3aHHBIX C
BEILIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM

Hemerajiabl

UCIIOJIB30BAaTh MPHU XapaKTEPUCTUKE METAIJIOB U MX
COEIUHEHNI NOHATHS: «HEMETAJIBIY, «TAJIONEHEI»,
«@JUTOTPOITHBIE BUIOU3MEHEHUS, <OKECTKOCTh
BOJIbI», BPEMEHHAsI )KECTKOCTh BOIBIY,
«IIOCTOSTHHAS )KECTKOCTH BOJILI», «00IIas )KECTKOCTh
BOJIBI»;

aBaThb XapaKTepI/ICTI/IKy XUMHNUYCCKHUX DJICMCHTOB-
HEMeTaJIoB (BO0PO/a, TaJIOTCHOB, KUCIIOPO/Ia,

ONMCaTh IEMOHCTPALMOHHBIE U CAMOCTOATEIIHHO
MPOBEJICHHBIE XUMUYECKHUE IKCTIEPUMEHTHI;
ONMCHIBATH U PA3JIM4YaTh U3yUYECHHBIE KJIACCHI
HEOPraHWYECKUX COCAUHEHUM, TPOCTHIE U
CJIO’KHBIE BELIECTBA, XUMUYECKUE PEAKLINY;
KJIaCCU(PUITUPOBATH H3YUYCHHBIE OOBEKTHI U
SIBJICHUSI;

JIETIaTh BBIBOJIBI U YMO3AKITIOUEHUS U3




cepsl, a3oTa, ¢pocdopa, yriaepoa, KpEMHHUS) IO UX
nojoxenuto B [lepuonuueckoii cucreme
xumMuueckux dyemenToB . . MenaeneeBa
(XUMHYECKUH 3HAK, MOPSAKOBBI HOMEP, IEPHO/I,
rpynna, moArpymnmna, OoTHOCUTEIbHAs aTOMHAas Macca,
CTpOEeHHE aToMa (3aps siApa, YUCIIO IPOTOHOB U
HEUTPOHOB B si/Ipe, 0011ee YNCIIO AIEKTPOHOB,
pacnpezeneHue 3JEKTPOHOB 110 ANEKTPOHHBIM
CJI0SIM), IPOCTOE BEIIECTBO, (popMyIia, Ha3BaHUE U
THUI BBICILIETO OKCUA U TUAPOKCHIA, hopMyra U
XapakTep JIETy4ero BOJIOPOJHOTO COeIUHEHU);
HA3bIBaTh COCAMHCHHS HEMETAIIJIOB U COCTABIISAThH UX
(bopMyJIbl 110 HA3BaHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (pu3nueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-
HEMETAJJIOB;

yCTaHaBIMBATh MPUUYNHHO-CJIEICTBEHHBIEC CBS3U
MEXJly CTPOCHHUEM aTOMa, XUMUUYECKOH CBSI3bIO,
TUTIOM KPUCTAJUTHICCKON PEIIETKA HEMETAIUIOB U UX
COeMHEHUH, UX 00IKUMHU (HU3HUECKUMU U
XUMHUYECKHUMH CBOHCTBAMU;

OTHCHIBATh XUMUYECKHE CBOWCTBA BOJOPO/IA,
raJIoreHoB, KUCIOPOa, cepbl, a3ota, hocdopa,
rpadura, arMasa, KpEMHUS ¥ UX COSTMHCHHIA C
MOMOIIBIO €CTECTBEHHOT'O (PYCCKOT0 WIIM POIHOTIO)
SI3BIKA U SI3BIKA XUMHUH;

OTHCHIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJBI U
BBITIOJTHATH COOTBETCTBYIOLIUI UM XUMHUYECKHIA
9KCIIEPUMEHT;

BBITIOJTHSATH, HA0JIIO1aTh U OMUCHIBATh XUMHUYECKHMA
9KCIIEPUMEHT I10 pacro3HaBaHUIO HOHOB BOJOPOA U
aMMOHUS, cynb(aT-, KapOoHaT-, CUIIMKar-, hocdar-,
XJIOpU-, OPOMHI-, HOIU-IOHOB;

HaOJII0ACHNH, U3YYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA
HEU3YYEHHBIX BEUIECTB 110 AaHAJIOTUU CO
CBOMCTBAMM U3yYCHHBIX;

CTPYKTYpPUPOBATh NU3Y4YEHHBIN MaTepHall U
XUMHAYECKYI0 HHPOPMALIMIO, TIOTYYEHHYIO U3
JPYTUX UCTOYHHKOB;

MO/JICIUPOBATh CTPOEHHE ATOMOB 3JI€MEHTOB 1-3
IIEPUOJOB, CTPOCHHE ITPOCTHIX MOJIEKYIL;
OKa3bIBaTh IEPBYIO IIOMOLIb IIPU OTPABJICHUAX,
0JKOTax M IpYrux TPaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U J1a00paTOPHBIM 000PYOBaHHUEM;
IOHMMATbH O BO3MOXHBIX IPUYMHAX
9KOJIOTUIECKUX KaTacTpo( MpH HACHIIICHUT
CEJIbCKOXO035MCTBEHHON IPOAYKIIMA HUTPATaMU U
HUTPUTAMU;

0CO3HaHME HEOOXOIUMOCTH ITPUMEHEHHUS
JIOCTUKEHUN XUMUU U TEXHOJIOTUM JJIs
paLMOHaIbHOIO IPUPOIOIOIB30BAHUS;
OBJIa/IEBaTh OCHOBaMHU 0€30MaCHOTO
MCIIOJIb30BaHUs ECTECTBEHHBIX U UCKYCCTBEHHBIX
OpPraHWYECKHUX U HEOPraHUYECKUX BELIECTB, BO
n30exaHue X BPeIHOTo BO3ACHCTBUS HA
OKPY’KAaIOIIYIO CpeAy U OPTaHHU3M YeJIOBEKa.

0060061meHne 3HAHUI 1O
XHMHH 32 KYPC OCHOBHOH
mKoJbl. IToaroroBka

K roCyJAapCTBEHHOil
HTOrOBOH aTTeCTAllMU

OIIUCBIBATh CBOMCTBA TBEPABIX, JKUIKHUX,
ra3o00pa3HbIX BEIIECTB, BBIACIAS UX CYIIECTBEHHbIE
MIPU3HAKY;

XapaKTepU30BaTh BEILECTBA I10 COCTaBY, CTPOCHUIO U

IPaMOTHO 00paIaThCs C BEMIECTBAMU B
MOBCETHEBHOM KU3HU;

0CO3HaBaTh HEOOXOUMOCTH COOTIOACHHUSI IPABUIT
DKOJOTHUYECKU 0€30I1aCHOI0 MOBEICHUS B
OKpY>Karolllel NpUPOTHON CpELE;




(THA)

CBOMCTBaM, YCTaHABIWBATh MPUYNHHO-
CJIEJICTBEHHBIC CBSI3M MEXKIY JAHHBIMU
XapaKTePUCTUKAMH BEIIECTBA;

PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX MTOHITHIA
«aToMy», «MOJICKYJa», «XXUMUYCCKUHN dIIEMEHTY,
«IPOCTOE BEIIECTBOY, «CII0KHOE BEIIECTBOY,
«BAJICHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY
XHAMHH;

M300paxarh COCTaB MPOCTEUIITNX BEIIECTB C
MOMOIIIBI0 XUMUYECKUX POPMYI U CYITHOCTh
XUMUYECKHUX PEAKIIUNA C TTOMOIIBI0 XHMHUYECKUX
YPaBHEHUN;

BBIUHCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U
MOJISIPHYIO MacCChl BEILIECTB, a TAK}KE MaCCOBYIO
JIOJIFO XUMHYECKOT'0 3JIEMEHTA B COCAMHCHUAX JIJIS
OIICHKH HUX IPAKTUYCCKON 3HAYUMOCTH;
CPaBHHBATh 110 COCTABY OKCH/IbI, OCHOBAHUSI,
KHCJIOTBI, COJIH,

KJIacCU(PUITUPOBATh OKCHJIBI U OCHOBAHHS 110
CBOMCTBaM, KHCIIOTHI M COJIH 10 COCTABY;
MOJIb30BaTHCS TA0OPATOPHBIM 000PYAOBaHUEM U
XUMHUYECKOU MOCYAOM;

MIPOBOJIMTH HECJIOKHBIC XUMHUYECKUE OIBITHI U
HAOJIOJICHUS 32 U3MEHEHUSMH CBOMCTB BEIIICCTB B
Mpolecce X MPeBpaIIeHUIt; COOI0aTh MpaBuiIa
TEXHHUKHU 0€301TaCHOCTH TIPH MTPOBEICHUT
HaOJII0ICHUH U OIBITOB;

pa3IuYaTh SKCIIEPUMEHTATHHO KHCIOTHI U MIEIOYH,
MOJIE3YSCh MHIMKATOPAMH, OCO3HABATh
HEO00XOUMOCTh COOTIOCHHS Mep 0€30MacHOCTH
Py OOpAIICHUH C KACIOTAaMH | IIET0YaMH.
pacKpbIBaTh CMBICT MEpUOINYECcKOro 3aKkoHa []. U.
MeHnpeneeBa;

OIMCHIBATh M XapaKTepU30BaTh TaOIUUHYIO GOpMY
MIEPHOANYECKON CHCTEMbl XUMHUYIECKUX JICMEHTOB;
XapaKTepU30BaTh COCTaB aTOMHBIX SIJEP U
pacmpezeneHue Yncia SIEKTPOHOB MO JIEKTPOHHBIM

MOHUMATh CMBICI Y HEOOXOIUMOCTE COOJIFOIEHUS
MIpEeANUCaHuH, MPEAIaraéMbIX B UHCTPYKIUSAX TI0
UCIIOJIb30BaHUIO JIEKAPCTB, CPEICTB OBITOBOI
XUMUH U Jp.;

UCIIOJIb30BaTh IPUOOPETEHHBIE KITIOUEBbIC
KOMITETEHTHOCTH TIPY BHITIOJTHCHUH
UCCJIEJIOBATEIHCKUX MPOEKTOB 110 U3YUEHUIO
CBOWCTB, CITIOCOOOB IMOJIYYCHHUS U PACTIO3HABAHUS
BEIIIECTB;

pa3BUBATh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb,
UCIIOJIB3YS CPEACTBA YCTHOU U MUCHhbMEHHON
KOMMYHHKAITIH ITPU padOTe C TEKCTaAMH
yueOHUKa U TONOTHUTEIBLHON TUTEpaTypOid,
CIIPABOYHBIMU TAOIUIIAMHU, TPOSIBIIATH
TOTOBHOCTD K YBRKCHHUIO MHON TOYKHU 3PEHHUS IIPU
00CYX/ICHUH Pe3yIbTAaTOB BHITIOJHEHHON
paboTHI;

00BEKTUBHO OIEHUBATH HHPOPMAITHIO O
BEIIECTBaX U XUMUYECKHUX Ipolieccax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHOM
uH(pOopMaIuu, HeIOOPOCOBECTHON peKIaMe,
Kacarouiencs

UCTIONB30BaHUS PA3INYHBIX BEIIECTB.
OCO3HABaTh 3HAUYCHUE TCOPETUICCKUX 3HAHUIMA
JUTSL IPAKTUYECKON e TeNNbHOCTH YEIIOBEKa;
OIMCHIBATh U3yUEeHHBIC 00BEKTHI KaK CUCTEMBI,
MPUMEHSSI TIOTUKY CUCTEMHOTO aHalln3a;
MPUMEHSITHh 3HAHHSI O 3aKOHOMEPHOCTSIX
NEPUOANYECKON CHCTEMbI XUMUYECKUX
JJIEMEHTOB JIJIsl OOBSICHEHUS M ITPEIBHICHUS
CBOMCTB KOHKPETHBIX BEIIIECTB;

pa3BuBaTh HHOOPMAIIMOHHYIO KOMITETEHTHOCTh
MIOCPEJICTBOM YTIIyOJIeHUs 3HaHUI 00 ucTopun
CTaHOBJICHUS] XUMUYECKOW HAYKH, €€ OCHOBHBIX
MOHATHH, TEPUOANYECKOT0 3aKOHA KaK OJHOTO U3
BOKHEHIINX 3aKOHOB MPUPOJIBI, @ TAKIKE O
COBPEMEHHBIX JIOCTH)KCHUSX HAYKH U TCXHUKH.
COCTaBIISITh MOJIEKYJISIPHBIC U TIOJTHBIE NOHHBIE




CJIOSIM aTOMOB XUMHUYECKUX JIEMEHTOB MaJIbIX
NEPUOOB NEPUOJUUECKON CUCTEMBI, a TAKKE KaJIHsI
U KaJIbLUS;

pa3ianyaTh BUIbl XMMUYECKOM CBSI3U: HOHHYIO,
KOBaJIEHTHYIO NOJISIPHYIO, KOBAaJIEHTHYIO
HEMOJISIPHYIO U METAJTINYECKYIO;

n300paXkaTh IEKTPOHHO-UOHHBIE (POPMYITBI
BEIIIECTB, 00Pa30BAHHBIX XUMHUECKUMH CBSA3SIMH
pasHOro BUAA;

BBISIBJISITH 3aBUCUMOCTD CBOMCTB BEILIECTB OT
CTPOEHUS X KPUCTAIUIMUECKUX PELIETOK: HOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAITMYECKUX;
XapaKTepU30BaTh XUMUYECKUE DJIEMEHTBI U UX
COEIMHEHUS Ha OCHOBE I0JIOXKEHHUS AIEMEHTOB B
HEepUOJINYECKOI cucTeMe U 0COOEHHOCTEN CTPOEHUS
UX aTOMOB;

XapakTepu30BaTh HAYyYHOE U MUPOBO33PEHUYECKOE
3HauUEHUE MEPUOINYECKOr0 3aKOHa U
HEPUOIUYECKOM CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
1. U. MenneneeBa; ® 00bACHATh CYTh XUMHUYECKHX
IIPOLIECCOB U UX NPUHIUIHAIBHOE OTJINYUE OT
buznyecKux;

Ha3bIBAaTh MPU3HAKU U YCIOBHSI TPOTEKAHMS
XUMHUYECKHX PeaKIuii;

YCTaHaBJIMBATh MPUHAJJIEKHOCTh XUMHUYECKON
peakuuu K onpeAeEHHOMY THUITY IO OTHOMY U3
KJIacCU(UKAIMOHHBIX TPU3HAKOB: 1) MO YncIty U
COCTaBY MCXO/HBIX BELIECTB U MPOJTYKTOB pEaKLIUu
(peakiy COeTMHEHNs, pa3ioKeHus, 3aMeLeHUs U
oOMeHa); 2) MO BBIJCICHHUIO UJIH TIOTJIOMIEHUTO
TEIUIOTHI (PEaKLIUU YK30TEPMUYECKHE U
SHJOTEPMHUUECKHE); 3) IO U3MEHEHHUIO CTETICHEH
OKHCIICHHUSI XMMUYECKHX 3JIEMEHTOB (peakLuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) 110
00paTUMOCTH TIpoliecca (peakuy oopaTuMble U
HeoOpaTuMbIe);

COCTABJIATh YPABHEHUS HJICKTPOJIUTHUECKOM

YpaBHEHUS 10 COKPAILEHHBIM HOHHBIM
YpaBHEHUSIM;

IPUBOANTH PUMEPHI pEaKIui,
MOATBEPKIAIOIINX CYIIECTBOBAaHUE B3aMMOCBSI3H
MEXAy OCHOBHBIMM KJIaCCaMU HEOPTraHUYECKUX
BEILIECTB;

IIPOTHO3UPOBATh PE3YJIBTATHI BO3ICHCTBHS
pa3nUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEAKIUU;

MIPOTHO3UPOBATH PE3YJILTATHI BO3/ICHCTBHS
pa3nuYHbIX (PAKTOPOB HA CMEILEHUE
XUMHUYECKOT'O PAaBHOBECHSI.

IPOTHO3UPOBATh XMMUYECKUE CBOMCTBA BEILLIECTB
Ha OCHOBE UX COCTaBa U CTPOCHUS;
IIPOTHO3UPOBATh CIIOCOOHOCTh BELIECTBA
MIPOSIBIISITH OKUCTUTEIIbHBIC WK
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM
CTENeHEeN OKUCIICHUS FIIEMEHTOB, BXOSIITUX B
€ro COCTaB;

BBISIBJISITH CYIIECTBOBAaHUE T€HETHUECKOM
B3aMMOCBSI3M MEX/1y BELIECTBAMU B PANY:
MPOCTOE BEIIECTBO — OKCHUJT — TUIAPOKCHT —
COJlb;

OpraHU30BBIBATH, POBOUTH YICHUUECKHE
IIPOEKTHI 110 UCCIIEIOBAHUIO CBOMCTB BELIECTB,
MMEIOIINX BAXKHOE MTPAKTUYECKOE 3HAUCHUE.




JMCCOITUAIINH KUCIIOT, IIEJIOYUEH, COJICH; MOIHBIE U
COKpaIlEHHbIC HOHHBIC YPAaBHEHUS peakinii oOMeHa;
YPaBHEHHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLuii;

IIPOrHO3UPOBATh MPOMYKTHl XUMHUYECKHUX PEAKLIUN
110 (hopMysiaM/Ha3BaHUSAM HUCXOJIHBIX BEIECTB;
OIPEEIATh UCXOAHbIE BEIIECTBA 110
(dopMynaM/Ha3BaHUAM NPOJYKTOB pEaKIUH;
COCTaBJISITh YPAaBHEHUS PEAKLIMMA, COOTBETCTBYIOLINX
[IOCJIEI0BATENBHOCTH («LENOUYKE») TPEBPALLIEHUI
HEOPraHMYECKUX BEILECTB PA3IIMYHBIX KIACCOB;
BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH,
CBUJIETEJLCTBYIOIINE O MPOTEKAaHUH XUMUYECKON
peaxkuuu;

IIPUTOTOBJIATE PACTBOPHI C OIIPEACIEHHON MacCOBOM
J10JIef pacTBOPEHHOT'O BEILIECTBA.

OIIPEAEIIATh XapaKTep CPebl BOJHBIX PACTBOPOB
KHCJIOT U IIEJI0YEeH 10 U3MEHEHUIO OKPacKu
VHIMKATOPOB;

IIPOBOJAMTH KAUECTBEHHBIE PEAKIIMH,
MOJITBEPIKIAIOIIUE HATMYHUE B BOJAHBIX pacTBOpax
BELIECTB OT/AEIBHBIX HOHOB;

OTpEeAENATh NPUHAICKHOCTh HEOPTraHMUYECKUX
BEIIECTB K OJJHOMY M3 U3yYEHHBIX KJIaCCOB/TPYII:
METAJIJIbl U HEMETAJUIBI, OKCHJIbI, OCHOBAHUS,
KHUCJIOTBI, COJIN;

COCTaBJIATH (POPMYJIBI BEILIECTB [0 UX HA3BAHUSAM;
OIPEEIIATh BaJICHTHOCTb U CTENIEHb OKUCIICHUS
AJIEMEHTOB B BEILIECTBAX;

COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COSTMHEHUN
10 BAJIECHTHOCTSIM U CTETIEHSAM OKUCIICHHUS
3JIEMEHTOB, a TakXKe 3apsilaM HOHOB, YKa3aHHBIM B
TabJIMIIe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUH 1
coJIeit;

O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
(GU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BelIeCcTB (METAJJIOB U HEMETAJIJIOB) U UX BBICIIUX




OKCHJIOB, 00pa30BaHHBIX AIEMEHTAMHU BTOPOTO H
TPETHETO MEPUOJIOB;

Ha3bIBaTh OOIINE XUMHUECKUE CBOICTBA,
XapaKTePHBIC ISl TPYIIIT OKCHJIOB: KUCIOTHBIX,
OCHOBHEIX;

Ha3bIBaTh OOIIME XUMHUECKUE CBOICTBA,
XapaKTEpHBIC ISl KAKI0T0 U3 KIacCOB
HEOPTaHMYECKUX BEIECTB: KUCIOT, OCHOBAHUH,
coJIeit;

MPUBOIUTH TIPUMEPHI PEAKIIHA, TTOATBEPKIAIOIITIX
XUMHUYECKHE CBONCTBA HEOPTaHUYECKHUX BEIICCTB:
OKCHJIOB, KHCJIOT, OCHOBaHHIA U COJICH;
OTIPE/ICIISATH BEIIECTBO-OKUCIIUTEh H BEIIECTBO-
BOCCTAHOBHUTEIIb B OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIX;

COCTaBIISITh OKUCIIUTEIIBHO-BOCCTAHOBUTEIILHBII
OanaHc (IU1st U3yYEHHBIX PeaKInii) 1o
MPEIIOKEHHBIM CXEMaM PEaKITuii;

IPOBOIUTH J1a00PATOPHBIE OIIBITHI,
MOJTBEPKIAIOIINE XUMUYECKAE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHMYECKUX BEIICCTB.

D®opMbI IPOMEKYTOUYHOM M UTOTOBOM aTTeCTAllUU

- MPOMEXYTOYHAs aTTECTAIUs TPOBOIUTCA B popMe:

- TECTOB;
- KOHTPOJIbHBIX;

- CaMOCTOATCIIBHBIX pa60T;
- IPAKTUYCCKUX;

- TBOPYECKUX paboT.

- UTOroBYIO arrecranuio — B Buje [ MA (OI'D).




Pacnpenesienne y4eOHbBIX 4acOB N0 pa3iesaM NPOrpaMMbl

8 kimacc
Ne n/m I'naBa Koau4yecTBO yacoB KoanuecTBo KoauuecTBoO
KOHTPOJIbHBIX padoT J1a00paToOpHBIX padboT
1 Beenenue 5 1
2 ATOMBI XUMHUYECKUX DJIEMCHTOB 11 1
3 ITpocTeie BeniecTBa 5
4 CoenuHeHnss XUMUYECKUX DJIEMEHTOB 14 1 1
5 M3MeHnenus, npoucxoasime ¢ BelecTBaMu 13 1 1
6 PactBopenue. PactBopsl. Peakiuu nonnoro ooMeHa 20 1 3
Y OKMCJIMTEIbHO-BOCCTAHOBUTEIIBLHbBIC PEAKIIUU
9 kaacc
Ne n/m I'naBa KoaundecTBO 9acoB KoaunuecTBo KoaunuecTBoO
KOHTPOJILHBIX padoT J1aDOpPaTOPHBIX padoT
1 OO01ast XapakTepUCTUKA XUMUYECKUX AJIEMEHTOB U 10 1
XAMUYECKUX peakiui. [lepuoguuecknil 3aK0oH U
[lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa
2 Meraiibl 20 1 3
3 HewmeTamisr 28 1 3
4 O060011eHre 3HaHUH 0 XUMHHU 32 KypC OCHOBHOM 10 1
mKoisl. ITogroroBka k
rocynapcTBeHHoN utoropoi arrecranuu (I'MA)
Coaep:xanue nporpaMmmbl
Ne n/m I'naBa ‘ Tembl
8 kiacc
1 BBenenne XuMHST — HayKa O BEIIeCTBaX, UX CBOMCTBAxX M npeBpauieHusix. [IoHsITHe 0 XUMUYECKOM 3JIEMEHTE U
5y (dhopmax ero CymecTBOBaHUS: CBOOOAHBIX aTOMaX, MIPOCTHIX U CIOKHBIX BemecTBax. [IpeBpamenus

BerecTB. OTIMYMe XUMHUYECKUX peakiuid oT (GU3HUECKUX SBICHUA. POIIb XMMHUM B )KU3HU YETIOBEKA.
Xemodrmst u xemohobusi. KpaTkue cBeieHrst n3 UCTOPUN BOSHUKHOBEHUS M PA3BUTHUS XHMUH.




[Tepuon anxumun. [lonstue o pumocodckom kamae. Xumus B X VI B. PazButne xumuu Ha Pycu.
Posb 0Te4eCTBEeHHBIX YUEHBIX B CTAHOBJIEHUH XMMUYECKON HayKu — paboTsl M. B. JlomoHocoBa, A.
M. bytneposa, 1. 1. MenaeneeBa. XuMu4eckasi CAMBOJIMKA. 3HAKU XMMUYECKUX JIEMEHTOB U
MPOUCXOXKACHUE X Ha3BaHUN. XuMuueckue Gpopmyibl. MHaeKkchl U k03P puuneHTs.
OTHOCHTEIBHBIE aTOMHAS U MOJIEKYJIIpHAst Macchl. PacueT MaccoBoOM 10JIM XUMHYECKOTO 2JIEMEHTA
no ¢opmyie Bemiectsa. [leproauueckas cuctema xumudeckux snementoB /1. . Menzaeneesa, ee
CTPYKTYpa: MaJible U OO0JIbLINE NEPUOIbl, TPYIIIBI M IOArPYIIIHI (TJIaBHAS U TOOOYHAs).
[Tepuonuyeckas cucreMa Kak CIpaBOYHOE MOCOOHE /IS OTYUYECHHUsI CBEIEHUI 0 XUMHUECKUX
DIIEMEHTaX.

ATOMBI XUMHYECKHX JJIEMEHTOB
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ATOMBI KaK popMa CYIIeCTBOBAHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O CTPOCHUU
aToMOB. J[oKa3zaTenabCcTBa CIOKHOCTH cTpoeHus: aToMoB. OmnbiThl Pesepdopaa. [Inanerapuas monens
cTtpoenust atroMa. CocTaB aTOMHBIX sIIep: TPOTOHBI U HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca.
B3auMoCBA3b NOHATUHN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIbHASL aTOMHAsl Maccay. MI3MeHeHue uncna
IIPOTOHOB B siJipe aToMa [] o0pa3oBaHKe HOBBIX XUMHYECKUX JIEMEHTOB. M3MeHeHue uncia
HEHUTPOHOB B sizipe atroma [ oOpa3oBaHue u30TonoB. COBpeMEHHOE OTpe/ie/ieHUE TIOHSTHUS
«XUMUYECKHH 3JIeMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJJHOTO XUMHUYECKOTO JIEMEHTA.
DOnekTpoHbl. CTpOEHUE ANEKTPOHHBIX 000JI0YEK aTOMOB XUMHYECKHUX 37ieMeHTOB Ne 1120
nepuoanyeckoit cucreMsl 1. 1. Menneneea. [lonsiTue 0 3aBeplIEHHOM U HE3aBEPIICHHOM
AIIEKTPOHHOM CJI0€ (SHepreTuueckoM ypoBHe). [leproauueckas cucreMa XUMUYECKUX 3J1€MEHTOB /1.
W. MeHnieneeBa 1 CTpOSHUE aTOMOB: (PU3NICCKUI CMBICIT TTOPSIKOBOTO HOMEpPA JIEMEHTa, HoMepa
rpymIbl, HOMepa nepuoja. MizmMmenenue uncia 3J1eKTpPOHOB Ha BHEILIHEM 3JIEKTPOHHOM YPOBHE aroMa
XUMHUYECKOTO dJIEMEHTa — 00pa30BaHUE MOJOXKHUTEIBHBIX M OTPHUIATEIbHBIX HOHOB. OHBI,
o0Opa3oBaHHBIE aTOMaMU METAIJIOB U HeMETaIIOB. [[pHunHbI U3MEHEHHS] METATITUYECKUX U
HEMETaJUTMUYECKUX CBOMCTB B Iieprojiax u rpymnmnax. O6pa3zoBanue OMHapHBIX coenquHenuid. [lonsaTue
00 nonHo# cBsizu. Cxembl 00pa3oBaHUs HOHHOM CBsI3U. B3anMoaelicTBe aTOMOB XHMHUECKUX
AJIEMEHTOB-HEMETAIIJIOB MEX Iy OO0 — 00pa3oBaHUE ABYXAaTOMHBIX MOJICKYJI TPOCTHIX BEIIECTB.
KoBasnentHas HemonspHas XUMUYecKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYPHBIEC (DOPMYIIHI.
B3anMopeiicTBHe aTOMOB XUMHUYECKHX JIEMEHTOB-HEMETANIOB MEXKYy CO00i — o0pa3oBaHue
OMHAPHBIX COSAMHEHUI HEMETAIIOB. DIEKTPOOTPULIATENBHOCTh. [IOHATHE 0 KOBAIIEHTHOM MOSIPHOM
cBs3M. B3aumoperncTBue aToMoB

XUMHUYECKUX DIIEMEHTOB-METAIIIOB MEKIy c000i1 — 00pa3oBaHre METAIITMYECKUX KPUCTAILIOB.
[ToHsITHE O METATUITMYECKOW CBSI3H.

IIpocrbie BemecTBa
54

[TonoxeHne MeTamIoB U HEMETAJUIOB B MEPUOAUYECKOM CUCTEME XUMHUECKUX 31eMeHToB /. 1.
MenneneeBa. Baxnelye npocTeie BelecTBa [] METAJIIbL: Keje30, aTFOMUHUM, KaablUi, MarHuu,
HaTpuii, Kanuii. O0mue pu3nuecKkrue CBOMCTBa MeTalioB. BaxkHelie mpocThie BemecTsa [
HeMeTaJuTbl, 00pa30BaHHBIE aTOMaMH KHUCIIOpOa, BOJIOPOa, a30Ta, cephl, pocdopa, yriepoaa.
CrocoOHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB K 00pa30BaHHUIO HECKOJIBKHUX MTPOCTHIX BEIIECTB [
aJuIOTponusi. AJIIIOTpOIHBIE MOAMUKAIMU KucIopoaa, pocdopa u omoBa. MeTayummueckue u




HEMETAJUIMYECKHUE CBOMCTBA MPOCTHIX BeECTB. OTHOCUTEIBHOCTD JEJICHUS IPOCTHIX BEIIECTB HA
MeTaibl M Hemetauibl. [locTosinHas ABoraznpo. Konnuecto BemecTBa. Monb. MossipHas macca.
MossipHblit 00BeM ra3000pa3HbIX BemecTB. KpaTHble e TMHHIIBI KOJIMYECTBA BeIlecTBa || MUJUIMMOIIb
Y KMJIOMOJIb, MAJUIMMOJIIPHAS. ¥ KMJIOMOJIIPHAsE MAacChl BELECTBA, MUJUIMMOJISIPHBINA U
KUJIOMOJISIPHBIA 00BEMbI ra3000pa3HbIX BeLECTB. PacueTsl ¢ HCIOIb30BAHNEM MTOHATHH
«KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MAaCCay, «MOJISIPHBII 00BEM ra3oBy, «IOCTOSIHHAS ABOTaJPOY.

CoeauHEeHN XUMHUYECKHX
3JeMeHTOB 144

Crenenb okucienus. OnpezeneHue CTeeHrn OKUCIICHUS YIIEMEHTOB 110 XUMUYECKOH (popmyrie
coenunenus. CocrapneHue Gopmysn OMHAPHBIX COSTUHEHUH, 00NN CTIOCO0 WX HA3bIBAHMSL.
bunapHbie coeuHEHMS: OKCHIbI, XJIOpUIBL, Cyabduasl u Ap. CocraBienue ux Gpopmyit.
IIpencraBuTeny OKCUAOB: BOJA, YIIIEKHUCIIBIM T'a3 U HeraleHas n3BecTs. [IpencraBurenu nerydnx
BOJIOPOJHBIX COEIMHEHUI: XJIOPOBOAOPO U aMMUaK. OCHOBaHUS, UX COCTaB U HAa3BaHUSI.
PactBopuMocTh ocHOBaHMi B Bojie. Tabuuia paCTBOPUMOCTH TUIPOKCUIOB U COJICH B BOJIE.
[IpeacraBuTen menouen: TMAPOKCUABI HATPHs, Kanus U Kaiabuus. [IoHsTHE 0O KaueCTBEHHBIX
peakuusx. Uaaukaropel. I3MeHEeHne OKpACKU HHAMKATOPOB B IIEIOYHOM cpene. KucmoTsl, nx
cocrtaB U Ha3BaHuda. Knaccudukanus kucior. [IpeacraBurenu KUCIOT: cepHasi, COIsIHAas U a30THAS.
H3MeHeHne OKpacky UHIUKATOPOB B KUCIOTHOU cpenie. Coiin Kak MPOU3BOJIHBIE KUCIOT U
ocHoBaHu#. 1x coctaB u Ha3BaHus. PactBopuMocTs coselt B Boge. [IpencraBurenu coeid: Xaopug
HaTpus, KapOooHat u Gocdat KambIwst. AMOpPQHBIE U KPUCTAUTUIECKHE BEIIECTBA.
MexMoIeKyIsIpHbIe B3aUMOIEUCTBUS. THUIIBI KPUCTATUIMUECKUX PELIETOK: HOHHAs!, aTOMHas,
MOJIEKYJISIpHAsl U METAJUIMYECKas. 3aBUCUMOCTh CBOMCTB BELIECTB OT THIIOB KPUCTAINIMYECKUX
penieTok. BeniecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH TOCTOSIHCTBA COCTaBa
JUTSI BELLIECTB MOJIEKYJIIPHOTO cTpoeHus. YucTele BemecTa U cmecH. [Ipumepsl )KuaKux, TBEpAbIX U
razoo0pa3Hbix cmeceil. CBoMCTBaA YUCTHIX BellecTB U cMeceil. X coctaB. MaccoBas 1 o0beMHast
JIOJIM KOMIIOHEHTA CMeCH. PacueTsl, CBsI3aHHBIE C UCIIOJIB30BAHUEM MTOHATHUS «JIOJISI».

HN3menenns, npoucxoasinue ¢
BeLlleCTBAMU
134

IlonsATHE SABJIEHUN KaK U3MEHEHUH, IIPOUCXOIALIUX C BEIIECTBAMU. SIBIIEHHUs], CBSI3aHHBIE C
M3MEHEHHEM KPUCTAJUIMYECKOTO CTPOCHHUSI BEILIECTBA MPU MOCTOSHHOM €0 COCcTaBe, — (PU3HUECKUe
asieHus. Ousnyeckue ABJICHNS B XUMHUH: JUCTUILIALUS, KPUCTAIIIN3ALlHs], BBITAPUBAHUE U BO3TOHKA
BEUIECTB, LIEHTpUPyrupoBaHue. SBieHNs, CBI3aHHbIE C U3MEHEHUEM COCTaBa BELIECTBA, —
XUMu4eckue peakuuu. [Ipu3Haku U yclnoBUs NPOTEKaHUS XUMHUECKUX peakuuil. [Tonstue 06 3k30- u
SHJOTEPMUYECKHUX PeaKIUsaX. Peakiiuu ropeHus Kak 4acTHBIN CIy4al DK30TEPMHUYECKUX PEaKIIH,
IIPOTEKAOIUX C BBIIEICHUEM CBETA. 3aKOH COXPAHEHHUS MAcChl BEIECTB. XUMUUYECKUE YPAaBHEHUS.
3HaueHue UHJIEKCOB U K03 uirenToB. CocTaBlieHne ypaBHEHU XUMUYECKUX peakiuil. PacueTsl
10 XUMHUUYECKUM ypaBHEHMAM. Perienue 3a1a4 Ha HaX 0K ACHUE KOJIMYECTBA BEIIECTBA, MAaCChl WIH
00BbeMa IPOYKTa PEAKIMH 10 KOJIMYECTBY BELIECTBA,

Macce WM 00beMy HCXOAHOTO BellecTBa. PacueTsl ¢ MCIOIb30BaHUEM MTOHITHUS «JI0JIs1», KOT/1a
MCXOJHOE BEIIECTBO JAHO B BUJAE PACTBOpA C 3alaHHOM MAacCOBOM JOJIEH paCTBOPEHHOTO BEIIECTBA
WJIU COJIEP2KUT OIPEACIICHHYIO 010 puMecei. Peakunu pasnoxenus. [lonarue o ckopoctu
xuMuuecknx peakuui. Karammsaropel. @epmenTsl. Peaknnu coequnenus. Karanutnueckne n




HeKaTanuTuyeckue peakiuu. O6patumblie 1 HeoOpaTUMBbIe peakiuu. Peakiuu 3amenieHus.
DNIEKTPOXUMUYECKUN Psil HAPSKEHUM METAIJIOB, €T0 UCIOJIb30BaHUE 1JIsi TPOTHO3UPOBAHUS
BO3MOKHOCTH IIPOTEKAHUS PEAKIMN MEXAY METaUIaMH U pacTBOpPaMu KHUCIOT. Peakiny BbITECHEHHUS
OJIHUX METAJUIOB U3 PACTBOPOB UX COJICH NpyruMu MeTaiamu. Peakiuu oomena. Peakiuu
HelTpanu3anuu. Y cJI0BHsI IPOTEKaHUs peakluii oOMeHa B pacTBOPaXx J10 KOHIIA.

Tumbl XUMHUUECKUX peakluil (110 MPU3HAKY «UUCIIO U COCTAB UCXOJAHBIX BEIIECTB U MPOIYKTOB
peaxkuu») Ha MpUMepe CBOMCTB BOJIbI. Peakiiust pa3inoxeHuss — 3JeKTPoJIu3 BoAbl. Peakimn
COEMHEHUS — B3aUMOJCHCTBHUE BOABI C OKCUAAMH METAJUIOB U HeMeTAIUIOB. [loHsaTHE
«TUIPOKCUIBD. Peakunu 3aMenieHus — B3aUMOJEHCTBUE BOJbI C LIEIOYHBIMU U
HIeJI0YHO3EMENTbHBIMU MeTalTaMu. Peakinu oOMeHa (Ha mpuMepe THAPOIN3a Cyabhuaa amioMUHUS
1 KapOuja KajabIus).

PacrBopenue. PacTBopsbl.
Peaknuu noHHoOro oomMena u
OKHCJIUTEIbHO-
BOCCTAHOBHTEJIbHbIE PeaKI[HH
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PacTBopeHune kak pU3NKO-XUMHUYECKHI mporiecc. [IoHsTHE 0 ruapaTax u KpUCTaJUIOrHapaTax.
PactBoprMocTs. KpuBble paCTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX
BELIECTB OT TemIiepaTypsl. HacblllieHHbIe, HEHACBIILIEHHbIE U NIEPECHIIIEHHbBIE PACTBOPHL. 3HAUEHUE
PacTBOPOB JUIsl IPUPOJIBI U CEIbCKOI0 X03sicTBa. [ToHATHE 00 /IEKTPOIUTHYECKOH TUuCConalnu.
DNEKTPOIUTHI U HEIJEKTPOIUTHI. MexaHu3M AUCCOLMALUU AIEKTPOJIUTOB C Pa3IMUHbIM TUIIOM
XUMUYECKOH cBsi3U. CTeneHb MEKTPOIUTUYECKOH Tucconuauy. CuibHbIE U c1a0ble 3JIEKTPOJIUTHL.
OcCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUUECKON aucconranuu. MIoHHbIe ypaBHEHUS PEAKIIHil.
VYcnoBust MpOTEKaHUs Peaklui 0OMEeHa MEKIY SJIEKTPOJIIMTAMU JI0 KOHIIA B CBETE MOHHBIX
npencraBicHuid. Kitaccudukanus nOHOB U UX CBOMCTBA. KHCIOTHI, HX Kiaaccupukausi.
Jucconumanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU JIEKTPOIUTUYECKON JUCCOLUALIUY.
MounekysspHbIE 1 HOHHBIE YPAaBHEHMS pEaKIUi KUCIIOT. B3anmoielicTBre KUCIOT ¢ METaJNIaMH.
DNEKTPOXUMHUUYECKUHN Psii HAIPSDKEHUN METAJUI0B. B3auMozeicTBre KUCIOT ¢ OKCUAAMH METaJIOB.
B3anMozeicTBre KHCIOT C OCHOBAaHUSIMHM — PEAKLUs HEUTpanu3aunu. B3auMoaeicTBrue KUCIoT C
consimu. Mcrionb3oBanue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB
kucnoT. OCHOBaHMUs, UX Kiaccuukanusd. Jlucconuanysi OCHOBaHMN U UX CBOICTBA B CBETE TEOPUU
JJIEKTPOJIUTUYECKON AUcconHanyy. B3anMoaencTeue OCHOBaHUM ¢ KUCIOTAMH, KUCIOTHBIMU
OKCUJAMH U coJisiMu. Vcrionbp3oBaHue TaOINIIbl pACTBOPUMOCTH I XapaKTEPUCTUKU XUMUYECKUX
CBOICTB OCHOBaHMM. Pa3iojkeHne HepacTBOPUMBIX OCHOBaHMM Npy Harpesanuu. Coinu, X
KJIacCU(PUKALMS U TUCCOIUAIUS PAa3TUYHBIX TUTIOB cojiei. CBOWCTBaA COJIEH B CBETE TEOPUH
AJIEKTPOJIUTUYECKON AUcconManyy. B3anMoaencTere coeil ¢ MeTauiaMu, YCI0BUs IPOTEKaHUs
ATUX peakluil. BzanmoencTre coneil ¢ KUCI0TaM:, OCHOBaHUSIMU U COJIIMM. Vcnonb30BaHue
TaOJIUIIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMHUUECKUX CBOMCTB coseil. O0o01IeHre cBe1eH i
00 oKcuAax, UX KJIacCU(PHUKAUU U XUMUYECKHUX CBOMCTBAX. [ eHeTHUeCKHe psi/ibl METANIOB U
HeMeTa/lIoB. 'eHeTndeckas CBsA3b MEXAY KJacCaMH HEOPraHMYECKHX BelecTB. OKUCIUTENBHO-
BOCCTAaHOBUTENbHbBIE peakMi. OKHUCIUTENb U BOCCTAHOBUTENb, OKMCIEHHE U BOCCTAHOBJICHHE.
Peakiiun HOHHOTO 0OMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiiui. CocTaBieHne ypaBHEHUH
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMi METOJOM AJIEKTPOHHOr0 OasiaHca. CBOMCTBA MPOCTHIX




B€IICCTB — MCTAJIJIOB U HEMCTAJIJIOB, KUCJIOT 1 COJIeil B CBETE HpC,I[CTaBJ'IeHI/Iﬁ 00
OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIX MPONCCCaX.

9 kjacc

OO0mas xapakrepucTuka
XHUMHYECKHUX 3JIeMEHTOB U
XUMHUYECKHX pPeaKkuuid.
Iepuoauveckuii 3aK0H 1
Ilepuoanueckasi cucrema
xuMuueckux 3jaementon . K.
MenpeneeBa
(10 9)

XapakTepucTHKa 3JIEMEHTA T10 €ro noJioxkeHuto B [leproandeckoil cucteMe XUMHUUECKUX 3JIEMEHTOB
. . MenneneeBa. CBoiCTBa OKCUIOB, KUCJIIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU
AIEKTPOJUTUYECKON AUCCOLMALINK U OKUCIIEHUsI-BOCCTaHOBIIeHUs. [IoHATHE O IepeXOoaHBIX
aneMeHTax. AM(OTepHOCTh. ['eHeTHUeCKHiA psiJT IEPEXOAHOTO0 deMeHTa. [lepruonnuecknii 3akoH 1
ITepuoanueckas cucrema xuMuueckux anemMeHToB . . MenaeneeBa. XumMuyeckass OpraHu3anus
JKUBOM M HEXKMBOU MPUPOJbl. XUMUUYECKUNA COCTaB Spa, MAHTUHM U 3€MHOM KOPbl. XUMUYECKHUE
AJIEMEHTHI B KJIETKAX KMBBIX OPraHU3MOB. Makpo- 1 MUKpO3JieMeHThl. O0001IIeHne CBEICHUN 0
XUMHUUYECKHX peakiusax. Kinaccudukanus XuMUYecKux peakiuii Mo pa3inyHbIM MPU3HAKAM: «UUCIIO
M COCTaB PEarupyronInx U 00pa3yroInXCs BEIIECTBY, «TEILIOBOM A(HEKT, «HAIIPABICHUEY,
«U3MEHEHHE CTENEHEH OKUCIECHUS 2JIEMEHTOB, 00pa3yIIIUX pearupyrolIne BemecTBay, «hazan,
«HCIOJIb30BaHUE KaTanu3aropay». [loHsaTre 0 CKopocTH XUMUYECKON peakuuu. DaKTOpbl, BIUSIOIINAE
Ha CKOPOCTh XUMHUUecKuX peakiuii. Karanuzarops! u karanu3. IHruOUTOpbl. AHTHOKCHIAHTHI.

MeTaaiabl
(20 u)

ITonoxenue meramios B [lepnoandeckoil cucreme xumudeckux anemenTos J[. . Menpeneesa.
Mertannuueckas KpUCTAIJIMUECKas pelieTKa U MeTaJUIMuecKasl XuMHuecKkas cBsi3b. O0mue
¢uznueckue cBoiicTea MeTaiioB. CIlaBbl, UX CBOMCTBA U 3HaUEHHE. XUMUYECKHE CBONCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, @ TAK)KE B CBETE UX IOJIOKEHUS B EKTPOXUMUYECKOM PALY
HanpspKeHnH MetaioB. Kopposus MeTamioB u cioco0bl 60pb0bI ¢ Hell. MeTautbl B IPUPO/IE.
O6ume cnocoObl ux nosydenus. OOIIas XxapaKTepUCTHKA LIETOYHBIX METAJUIOB. MeTallibl B
npupoae. Obuue cnocoObl ux nomyyeHus. Ctpoenue aromos. lllenounsie MeTanaIbl — MPOCThIE
BellecTBa. BaykHelye coeIMHEHNs IETOYHbBIX METAJIIOB — OKCUBI, THIPOKCH/IBI U COJIN
(x70puabl, KapOOHATHI, CyNIb(AThl, HUTPATHI), KX CBONCTBA U IPUMEHEHHE B HAPOJHOM XO3SIICTBE.
Kanuiineie ynoopenus. O61mas XxapakTepucTUKa 3JIEMEHTOB I1aBHOM nmoarpymnimsl II rpymnmsl.
Crtpoenue atomoB. l1lenouno3zeMenbHble METANIIBI — MPOCTHIE BellecTBa. BaxkHelye coenHeHus
I1€JI0YHO3EMENIbHBIX METAJIJIOB — OKCH/IbI, THAPOKCHUIBI U COJIU (XJIOPUIBI, KApOOHATHI, HUTPATHI,
cynbdatsl, pocharel), UX CBOWCTBA U IPUMEHEHNE B HAPOJTHOM XO3SUCTBE.

Amomunuii. CTpoeHue aroma, GU3n4ecKrue 1 XMMUYECKHe CBOMCTBA MMPOCTOr0 BEIIECTBA.
CoenunHeHUs aTIOMUHUS — OKCHJT U TUIPOKCU, UX aMpOoTepHbIN XapakTep. Baxuneimue conu
amomunus. [Ipumenenne anmoMuHus U ero coeaunenuit. Xenezo. Ctpoenue atoma, pusudeckue u
XHMHYECKHE CBOMCTBA MPOCTOro BeniecTna. ['enetnueckue psiasl Fe+2 u Fe+3 . Baxueiimme conn
JKene3a. 3HaUEHUE JKeJIe3a U €r0 COENMHEHNH 1J1 TPUPOJIbl U HAPOJHOTO XO3sIICTBa.

Hemeranibl
(28 )

OO61as xapakTepuCcTHKa HEMETaIOB: ToJiokeHue B [lepuoanueckoil cucreMe XUMHYECKUX
snemeHToB Jl. 1. MenneneeBa, 0COOEHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTpHUIIATENbHOCTD (D0) Kak
Mepa «HeMeTauInyHoCTY, psaa 0. Kpucrannuyeckoe cTpoeHHE HEMETANIOB — IMPOCTHIX BEIIECTB.
Amnorponus. @usnueckne cBoiicTBa HeMeTaI0B. OTHOCUTEIBHOCTD MOHATHI «METAILI» U
«Hemeta». Bogopoa. Ilonoxenune Bogopona B [lepnoandeckoi cucteMe XuMHYECKUX AJIEMEHTOB




. . MenneneeBa. CtpoeHne atoma U MojieKyibl. Du3ndeckrne U XMUMHUYECKHE CBOMCTBA BOJAOPOAA,
ero nosyueHue u npumenenue. Bona. Crpoenue moinekyinbl. Bonopoanas xumuueckasi CBs3b.
duznyeckre CBONCTBA BOJIbI. AHOMAIIMU CBOMCTB BOAbL. ['napoduibabie 1 ruapodoOHbIe BELIECTBA.
XuMuueckue cBoiicTa Boabl. KpyroBopot Bosl B npupoze. Bogoouncrka. Asparius Boabl.
brrtoBbie puinbTpel. MuHepanbHble BObL. JucTHipoBaHHas BOJIa, €€ MOJIyYeHre U IPUMEHEHHE.
OO6mas xapakrepuctuka raoreHoB. Ctpoerue atomoB. [IpocTbie BenecTBa 1 OCHOBHBIE
COeIMHEHUS TaJOreHOB, UX cBoiicTBa. Kpatkue cBenenus o xiope, bpome, hrope u itoze.
[IprMeHeHre TajloreHoB U UX COEAMHEHUH B HapoaHOM Xo3siicTBe. Cepa. CTpoeHue aroma,
AJUIOTPOIIHSI, CBOMCTBA M MPUMEHEHHE pomOndeckoit cepbl. Oxcusl cepol (IV) u (VI), ux
MoJIydeHHue, CBOMCTBA U mpuMeHeHue. CepHasi KUCIIOTa U €€ COJIM, UX TPUMEHEHUE B HAPOITHOM
xo3siicTBe. [Iponu3BOCTBO cepHOM KUCTOTHL. A30T. CTpOEHHE aTOMa M MOJIEKYJIbl, CBOMCTBA
MIPOCTOTO BelleCTBa. AMMHAK, CTPOCHHE, CBOMCTBA, MOTydeHue u npumeHeHue. Cou aMMOHMS, UX
cBoiictBa u npumenenue. Okcuast azota (1) u (IV). A3oTHas kucnora, ee CBONCTBA U IPUMEHEHHE.
HutpaTel u HUTPUTHI, TIpoOIEMa UX COACPIKAHUS B CEIbCKOXO35IMCTBEHHON MPOYKIIMU. A30THBIE
ynoopenus. ®ocdop. CtpoeHue atoma, aluioTpomnusi, cCBoicTBa 6eoro u kpacHoro gocdopa, ux
npuMmenenne. OCHOBHBIE coeqrHeHHs: okcu pochopa (V) u oprodochoprast kuciiora, GochaTsi.
docdhopubie ynoodpenus. Yraeposa. CTpoeHue aToMma, aljIoTPOIHs, CBOMCTBA MOAU(UKALIUH,
npumenenue. Oxcuapl yrieposaa (11) u (IV), ux coiictBa u npumeHenue. KapooHaThl: KalbLuT,
coJia, MOTAaIll, UX 3HaUYeHue B MPUPOJIe U KU3HU YenoBeka. Kpemuuii. CTpoenue atoma,
KPUCTAJUTMYECKUN KPEMHUH, ero cBoMcTBa U npumenenue. Okcua kpemuaus (1V), ero mpupoaasie
pazHoBuAHOCTH. CHIIMKATHl. 3HAYEHHUE COCTUHEHUI KPEMHHUS B )KUBOM U HEXXUBOU MPHUPOJIE.
IToHsITHE O CUIIMKATHOM MPOMBIIIJIEHHOCTH.

10

O0001IeHNE 3HAHMI 10 XUMHH
3a KypC OCHOBHOM HIKOJIbI.
Hoaroroska
K IoCyJapCTBEHHOH UTOr0BOM
arrecrauuu ('NA)

(10 u)

ITepuoanueckuii 3akoH u [lepronnueckas cucreMa xumudeckux daeMeHToB 1. . Menaeneesa.
Du3MUECKHil CMBICT TTOPSAIKOBOTO HOMEpA JIEMEHTa, HOMEPOB MEPHUO/Ia U TPYIIBI. 3aKOHOMEPHOCTH
VM3MEHEHUS CBOVCTB 3JIEMEHTOB U UX COCIMHEHUH B MIEPUOIAX U IPYINAX B CBETE NPEICTABIECHUN O
CTPOEHHUH aTOMOB 3JeMeHTOB. 3HaueHue [lepuoauyeckoro 3akoHa. Buapl xummuueckux cBsizeit u
THUIIBI KPUCTAITUYECKUX PelIeToK. B3auMocCBsI3b CTpOEHUS U CBOMCTB BemiecTB. Knaccudukarus
XUMUYECKHUX PEaKIIU M0 pa3IMYHbIM ITPU3HAKaM (YMCII0 U COCTaB PEarupyronmx U 00pa3yromxcs
BEIIIECTB; HATMUKE TPaHUIIBI pa3fena ¢a3; TerioBoi 2P eKT; n3MEeHEHUE CTereHel OKUCICHUs
aTOMOB; UCIIOJIb30BAaHUE KaTaln3aTopa; HampaBjieHue npoTekanus). CKOpOCTh XUMUUYECKHUX PEaKIIUid
u dakTopsl, BIustonme Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIIUN U CTIOCOOBI CMEIICHHUS
XAMHYECKOTro paBHOBecHs. [TpocThie U ClloXKHbIE BelecTBa. MeTallibl 1 HEMETAITbI. [ 'eHeTuYeckue
pSABI METallIa, HEMETallIa U MepexXoaHoro MeTamia. OKCHIIBI U THAPOKCHUIBI (OCHOBAHUS, KUCIIOTHI,
amdoTepHbIe THAPOKCHIBI), cou. VX cocTaB, knaccudukaiys 1 001mue XMMUIECKUe CBONCTBA B
CBETE TEOPUU DIEKTPOJIUTHUECKON TUCCOLIMALIUH.




Coaepixanue yueOHOro npeaMera, Kypca ¢ ykazanuem (popm opranu3anuu y4eOHbIX 3aHATHI, OCHOBHBIX BH/10B Y4eOHOM 1eATeJIbHOCTH:

Kaace

Ha3sBaHue riaBbl

DopMbI OPpraHu3aiuu y4eOHbIX 3aHATHI

OcHOBHbBIE BHU/IbI y‘leﬁHOﬁ JACATCIBHOCTH
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Bsenenue

YPpok nepBUYHOTO MPEIbIBICHUS HOBBIX
3HaHul um Y'Y /|

Ypok popmupoBaHUs MepBOHAYATHHBIX
MPEIMETHBIX HaBBIKOB U Y Y I, oBi1ajieHus
HOBBIMHU MTPEIMETHBIMH YMCHHSIMH

Ypok 00001IeHHS ¥ CHCTEMAaTH3alluN
npeaMeTHeIX 3YHoB, yHuBepcanbHbIX
JIencTBuit

[TpoGnemHbIil ypok

®ponranbHas paborta

NunuBuayanpHas caMOCTOSITENIbHAs paboTa
[ToBTrOpenue u 0000IIEHUE U3YIEHHOTO
MaTepuaia

[IpoBeneHUss XUMUYECKOTO MPAKTUKyMa
MynpTUMeAUHHbBIE TTPE3EHTALUN

ATOMBI XUMHUYECKUX DJIEMCHTOB

YPpOok nNepBUYHOrO NPEbSABICHUS HOBBIX
3HaHui wim Y'Y /|

Ypok popmupoBaHus MepBOHAYATBHBIX
MPEIMETHBIX HABBIKOB U Y Y I, OBIIaieHUs
HOBBIMH IIPEIMETHBIMU YMEHUSMHU

VYpok noBTopenus npeameTHbix 3YHoB mwin
3akperuieHus Y'Y /]

KoHTposbHbIl ypoK

KoppekunonHsblil ypok

®poHTanbHas padora

WunuBuayanbHast caMocTosATeIbHas padoTa
OTtpaboTKa yMEHUI U HAaBBIKOB,
B3alMOIIPOBEPKA

[IpocTsle BemecTBa

Ypok dhopMupoBaHUs TEpBOHAYATBHBIX
MPEIMETHBIX HABBIKOB U Y Y /1, oBiIaieHus
HOBBIMH IIPEAMETHBIMA YMEHUSIMH

®ponTanbHas padoTa

WnauBuyanbHas caMocTosiTeNbHas paboTa
I'pynnoBas camocTosITeNIbHAS padboTa
MynbTUMenMiTHBIE IPE3CHTALUN

COGI[I/IHCHI/ISI XUMHUYCCKHUX DJICMECHTOB

YPpok nepBUYHOTO MPETBIBICHUS HOBBIX
3HaHU#M UM Y'Y ]|

Ypok ¢hopmMupoBaHUs IEpBOHAYATHHBIX
MPEIMETHBIX HAaBBIKOB U Y Y /1, oBlIaieHus
HOBBIMU TIPEIMETHBIMU YMEHUSIMHU

Ypok 0060011IeHUs U CHCTeMaTU3alluu
npeameTHeIX 3Y HoB, yHUBEpCaIbHBIX
JEUCTBUI

[IpoGnemHbIil ypok

KonTtponbHblii ypok

KoppeknnoHHbI1 ypok

®ponTanbHas padoTa

NunuBuayanbHas caMocTosATebHas paboTa
I'pynmoBast camocTosiTenbHas paboTa
[IpoBeneHus XUMUYECKOTO MPAKTUKyMa
MynpTUMEAMHHBIE TPE3EHTALUN

N3menenus, npoucxogsmme ¢
BEIIECTBAMU

YPpok nepBUYHOTO NPEbSIBICHUS HOBBIX
3HaHul wim Y'Y /[

®poHTanbHas pabora
WnnuBuayanbHasi caMocTosTenbHas paboTa




Ypok popmupoBaHus MepBOHAYATBHBIX
MPEIMETHBIX HaBBIKOB U Y Y /[, OBlIaieHUs
HOBBIMH IIPEIMETHBIMU YMEHUSMHU

Ypok 00001IeHUS U CHCTeMaTU3alluu
npeaMetHbix 3YHoB, yHUBEpCcaabHbIX
JEUCTBUI

[IpobnemusbIit ypox

KoHTposbHbIl ypoK

KoppeknnonHbiii ypok

I'pynmoBast camocTosiTenpbHas paboTa
[IpoBeaeHuss XUMUYECKOTO MPAKTUKyMa
MynpTUMEeAMHHbBIE TTPE3EHTALUN

PactBopenue. PactBopsl. Peakiuun
HMOHHOI0 0OMeHa U OKHCIUTEIbHO-
BOCCTAHOBUTCIIbHBIC PCAKIINN

YPpok nepBUYHOTO NMPEIbIBICHUS HOBBIX
3HaHui uim Y'Y /|

Ypok hopMupoBaHUs IEPBOHAYATBHBIX
MPEeIMETHBIX HABBIKOB U Y Y /], oBiiafgeHus
HOBBIMH TIPEJIMETHBIMU YMEHUSIMHU

Ypok 00001IeHHS ¥ CHCTEMAaTH3alluN
npenMeTHeIX 3YHoOB, yHuBEpCcalbHbIX
IEeUCTBUH

[IpoGnemHbIil ypok

Kom6unupoBanusiii ypok KoHTpoNbHBIH ypok
KoppeknoHHBII ypok

®ponranbHas paborta

NunuBuayanpHas caMOCTOSITENIbHAs paboTa
I'pynmoBast camocTosiTenbHas paboTa
[IpoBeneHuss XUMUYECKOTO TPAKTUKYyMa
MynpTUMEAUNHBIE TPE3EHTALUN

OO01mas xapakTepuCTHKa XUMUYECKIX
3JIEMEHTOB U XUMUYECKUX PEAKIIHM.
[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneena

YPOok nNepBUYHOrO NPEbSABICHUS HOBBIX
3HaHui uim Y'Y /[

Ypok popmupoBaHus mepBOHAYATHHBIX
MPEIMETHBIX HABBIKOB U Y Y /[, OBIIaIeHUs
HOBBIMM IIPEAMETHBIMA YMEHUSMHU

VYpok noBTopenus npeameTHbix 3YHoB mwin
3akperuieHus Y'Y [l

KoHTposbHBIl ypoK

KoppekumoHHBIH ypok

®poHTanbHas padora

NnnuBuayanbHast caMocTosATeIbHas paboTa
I'pyninoBas camocTosiTeNIbHAs paboTa
MynbTUMEANITHBIE TPE3EHTALNN

Meramibsl

YPpOoK NepBUYHOTO MPEIBABICHUS HOBBIX
3HaHu# U YVY ]|

Ypok ¢hopmMupoBaHUs MEPBOHAYATHHBIX
MPEIMETHBIX HaBBIKOB U Y Y /I, OBlIaieHUs
HOBBIMH IIPEAMETHBIMA YMEHUSIMH

Ypok noBTopenust npeameTHbix 3YHoB nnm
3akperieHus Y'Y /[

KonTtponbHblii ypok

Koppekunonnsiii ypok KombuanpoBaHHbIN

®ponTanbHas padoTa

NunuBuayanbHast caMocTosATeIbHAs paboTa
I'pynmosas camocTosiTenpHas paboTa
[IpoBeaeHuss XUMUYECKOTO MPAKTUKyMa
MynpTUMeAMHHBIE TPE3EHTAUN




YpPOK

Hewmerambl

YPpok nepBUYHOTO MPEIbSBICHUS HOBBIX
3HaHul uim Y'Y /|

Ypok popmupoBaHus MepBOHAYATHHBIX
MpEIMETHBIX HaBBIKOB U Y Y I, oBi1aieHUs
HOBBIMU IIPEIMETHBIMU YMEHUSIMHU

Ypoxk noBTopenus npeaMerHsix 3YHoB wim
3akpermieHus Y'Y /|

KonTposibHbIi ypok

KoppekunoHHBI ypok

KomOuHMpOBaHHBIN ypOK

®ponTanbHas pabora

NunuBuayanpHas caMOCTOSITENIbHAs paboTa
I'pynmoBas camocrosiTenbHast paboTa
[IpoBeneHns XUMHYECKOTO MPAKTUKYyMa
MynpTUMEAUNHBIE TTPE3EHTALUN

O06001enye 3HaHUH 110 XUMUH 3a
KypC OCHOBHOM 1IKouIbL. [loaroroBka
K F'OCYJJapCTBEHHON UTOTOBOM
arrectaruu ('NMA)

VYpok npumeHeHus npeaMeTHsIx 3YHoB u
yva

VYpok noBTopenus npeameTHeix 3YHoB mwin
3akperuieHus Y'Y /]

KoHTposbHbIl ypoK

KoppekunoHnHslil ypok

KomOnHupoBaHHEI ypox

®ponTanbHas padora

NunuBuayanbHast caMocTosATeIbHas paboTa
I'pynmoBast camocTosiTenbHas paboTa
MynpTUMEAUIHBIE ITPE3EHTALUN
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