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I[HosicHUuTeIbHAA 3aNIUCKA
Pabouas nmporpamma o npeamery «XuMus» ais oOyyarouuxes 8-9 -x kinaccoB  pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH CIIEAYIOLINX
JIOKYMEHTOB:

1. denepanbhblii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanun B Poccuiickoit deneparum»

2. Ilpukaz Munnpocenienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuun Ilopsinka opraHu3anuyd M OCYIIECTBICHHS 00pa30BaTEIbHOM
JeSITeNIbHOCTH 110 OCHOBHBIM 00I11€00pa30BaTeIbHBIM MIPOrpaMMaM — 00pa30BaTEIbHBIM TPOrpaMMaM Ha4allbHOTO OOIIEr0, OCHOBHOIO
o01m1ero u cpeHero o0Iero 00pa3oBaHus (PaCIpOCTPaHsIETCs Ha MpaBoOTHOIIECHUs ¢ 1 ceHTs0ps 2021 roxa).

3. Ilpukaz MunobOpuayku ot 17.12.2010 Ne 1897 «O06 yrBepkneHun (eaepaibHOTO TOCYAapCTBEHHOTO 00pa30oBaTeIbLHOTO CTaHAapTa
OCHOBHOTO 00IIero 00pa30BaHUS.

4. Tlpuka3z Munnpocsemienus ot 18.05.2023 Ne 370  «O0 yrBepxkaenuu (enepanbHO 00pa3oBaTeILHON IPOrpaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHU»

5. CII 2.4.3648-20 «CaHuTapHO-3IHAEMHUOIIOTHYECKHE TPeOOBaHMs K OPraHU3alUsIM BOCIUTAHUS U OOYYEHHUS, OTbIXa U O3/I0POBJICHUS
JIETEN U MOJIOICKIY, YTBEPKICHHBIE TOCTAHOBJIECHUEM TJIABHOTO TOCYJapCTBEHHOI0 caHuTapHoro Bpada Poccuu ot 28.09.2020 No 28.

6. CanlluH 1.2.3685-21 «'urnennyeckue HOpMaTUBBI U TPeOOBaHUS K 0OeCIIeYeHHIO 6€30MacHOCTH U (WiIH) 0€3BPEIHOCTH IS YeIoBeKa
(hakTOpOB Cpe/ibl OOUTAHUS», YTBEPKICHHBIC TIOCTAHOBJICHUEM TJIABHOTO CaHUTapHOTO Bpada ot 28.01.2021 Ne 2.

7. Ilpukaz Munnpocsemienaust ot 20.05.2020 Ne 254 «OO6 ytBepxkaeHUH GeAepanbHOro IepeuHs Y4eOHUKOB, IOIMYIICHHBIX K
WCIIOJIb30BAHUIO TPU PeaTU3allii UMEIONINX T'OCYIapCTBCHHYIO aKKPEIUTAIIMI0 0Opa30BaTEBHBIX MPOTPaMM HAYAIBHOTO OOIIETO,
OCHOBHOTO O0IIIET0, CPETHETO O0IIET0 00pa30BaHUsl OPraHU3AIMSIMHE, OCYIIECTBISIOMIMMU 00pa30BaTENbHYIO 1EITETbHOCTD.

8. Konrnenmust npenogaBanusi y4eOHOTO TIpeMeTa « XUMUS».

9. Konrenmust 5K0JI0rH4eckoro oopa3zoBaHus B cCCTEME O0IIero 00pa3oBaHusl.

10.0OcHoBHast oOpa3zoBaTenbHas MporpaMmma OCHOBHOTO ob1iero oopazosanust MAOY COIL Ne 15.

11.®enepanbHast pabouas mporpaMmma 1o yueoHOMy MpeaMeTy «XUMHs»

OBIIASA XAPAKTEPUCTUKA YYEBHOT' O IPEJIMETA «XUMUWUS»

Bxan yue6HOTO mpeameTa «XuMUs» B JOCTHKEHHE IIeJIell OCHOBHOTO 00I1ero oOpa3oBaHusi 00yCIOBIEH BO MHOTOM 3HaYEHHEM XUMUYECKOU
HAYKHU B ITIO3HAHUH 3aKOHOB IIPHUPOJIbI, B PA3BUTHH MMPOU3BOJUTCIIBHBIX CHUJL O6HICCTBa U CO3aHNN HOBOM 0a3bl MaTepHaHI)HOfI KYJIbTYPBEI.
XUMHUS KaK dJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PAcIpOCTpaHuia CBOE BIUSHUE HAa BCE 00IACTH

YCJIOBCUYCCKOro CymeCTBOBaHMsA, 3aaalla HOBOC BHACHHE MHpaA, CTalla HCOTBEMJIEMBIM KOMIIOHCHTOM MHpOBOﬁ KYJIBbTYPHI, HGO6XO}II/IMBIM
YCIIOBHUEM JKU3HHU OOIIECTBA: 3HAHWE XUMHUHU CIYXKUT OCHOBOU UIsi  (pOPMHUPOBAHUS MHPOBO33PEHHs YENOBEKa, €ro MPEICTaBICHUU O
MaTepuaibHOM €IMHCTBE MHpA; BAXHYIO pOJIb UTparoT (OpMUpYEMBbIE XUMHEHW MpPEJCTaBICHUS O B3aUMOIIPEBPALEHUSX SHEPTrUM U 00
SBOJIIOIIMH  BEIIECTB B MPUPOJIE; COBPEMEHHAs XMMHsI HAIMlpaBlieHA HA PElICHUE TII00ANbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA
— CBIPBEBOM, IHEPTETUUECKOM, TUIIIEBOUN M SKOJIOTUUECKON O€30MacCHOCTH, MPoOIeM

3paBOOXPaHECHUS.



B ycnoBusx BO3pacTamomiero 3Hau€HHs XUMHH B KM3HH OOILIECTBAa CYIIECTBEHHO IMOBBICHIJIACH POJIb XMMUYECKOrO OOpa3zoBaHusi. B 1uiane
COLMAJIN3ALMYU OHO SIBJISIETCS OJJHUM U3 YCIOBUH (POPMUPOBAHUS HMHTEIIEKTA JMYHOCTH U TAPMOHUYHOIO €€ pa3BUTHS.

CoBpeMEHHOMY YeJIOBEKY XMMHUYECKHE 3HAHHS HEOOXOAMMBI IJIsl NMPUOOpETeHHs OOIMIEKYJIbTYpPHOTO YPOBHS, HO3BOJISIOIIEIO YBEPEHHO
TPYAUTHCS B COLIUYME U OTBETCTBEHHO Y4acTBOBATh B MHOIOOOPA3HOM H3HH OOILECTBA, ISl OCO3HAHUS BaXKHOCTH Pa3yMHOI'O OTHOILEHMS K
CBOEMY 3JI0POBBIO U 3/I0POBbIO

JPYyTUX, K OKpy’Karoliel NpupoaHoil cpee, Ui IpaMOTHOTO OBEASHUS IIPH UCIIOJIb30BAHUN PA3JIMUHBIX MAaTEpUaoB U XUMMUYECKUX BEIIECTB
B [IOBCEJJTHEBHOM KU3HH.

Xummnueckoe o0pa3oBaHHE B OCHOBHOH ILIKOJIE ABJSETCS 0a30BBIM IO OTHOLIEHHIO K CUCTEME OOLIEro XMMHUYecKoro odpasosanus. [loatomy
Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEAM3YeT MPHUCYIINE O0IEMY XUMHUYECKOMY 00pa30BaHUIO KIIOYEBHIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT
rocyJapCTBEHHbIE, O0IIECTBEHHBIE U

UHAMBUAYaJIbHbIE MOTPEOHOCTH. DTUM OIPEAEISETCSl CYHIHOCTh OOLIed cTparerud OOyueHUus, BOCHUTAHUS M  Pa3BUTHUS OOydyaroUIuxcs
CpeAcTBaMH y4eOHOIo npeamera «XuMHUsI».

HN3y4yenue npeamera:

1) cnocoGcTBYeT peanu3alii BO3MOKHOCTEH JUIsd caMOpa3BUTHS U (POPMUPOBAHUS

KYJIbTYpbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

2) BHOCUT BKJIaJ B (OPMHPOBAHWE MBIIUIEHUS M TBOPYECKHUX CIIOCOOHOCTEH IMOAPOCTKOB, HABBIKOB HX CaMOCTOSATENIBHOM y4ueOHOM
NESATENIbHOCTH, SKCIIEPUMEHTAJIbHBIX U UCCIIE0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B IIOBCEAHEBHON KHM3HH, TaK U B IPO(HECCUOHATIBHOM
NeSITebHOCTH;

3) 3HaKOMMT CO clielu(UKON HayYHOTO MBILUICHHS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIsSI/Ia HA €JMHCTBO MPUPOBI U YEIOBEKa, SIBISIETCS
OTBETCTBEHHBIM

3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU MOJIPOCTKOB; 4) CIOCOOCTBYET

(OpMHPOBAHHUIO IIEHHOCTHOTO OTHOILEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K MPHUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIaJ B 9KOJIOTHYECKOE
00pa3zoBaHue MIKOJIbHUKOB.

Ha3zBanHble HanpaBiieHUs] B 00y4eHUN XUMHUH 00€CTIeYMBaIOTCs CIIEU(PUKON COoepKaHUs IPEAMETa, KOTOPBIN SBISETCS MeIarornyecku

aJIalTHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKM XMMUU Ha ONpeesiEHHOM JTane e€ pa3BuTHs. Kypc XMMUU OCHOBHOM IIKOJIbI OPUEHTHPOBAH
Ha OCBOEHHE OOYYaroIIMMHUCS OCHOB HEOPraHWYECKOW XUMHMH U HEKOTOPBIX MOHATUH M CBEJCHHH 00 OTAENbHBIX O0BEKTaX OpraHUYecKOi
XUMHUU.
CtpykTypa coaepxaHus npeameTa copMUpoBaHa Ha OCHOBE CUCTEMHOIO 110/1X0/1a K ero u3ydenuto. Copaep:kaHue CKIIIbIBAETCS U3 CUCTEMBI
MOHATHI O XUMHUYECKOM DJIEMEHTE M BEILIECTBE U CUCTEMBI MOHATUNA O XUMUYECKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OpPraHH30BaHBI 10
MPUHIINITY TTOCJIEI0BATEIbHOIOPa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUIN pa3HOrO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUEHHUS
KaK OCHOBBI BCET'O €CTeCTBO3HaHMs, YpoBHs Ileproanueckoro 3akona [[. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XMMUH, YUEHUS O CTPOCHUU
aTOMa ¥ XHUMHYECKOM CBS3M, MpPEACTaBICHUM 00 3IEKTPOIUTUYECKON IUCCOLMAIMU BEIIECTB B pacTBopax. TeopeTHuecKue 3HaHUS
paccMaTpUBAIOTCSl HA OCHOBE SMITMPUYECKH MOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BHBAIOTCS IMOCIEIOBATENBHO OT OJHOTO YPOBHA K
JIPYrOMy, BBIMOJHAS (YHKIUM OOBSCHEHHS M MPOrHO3HPOBAHUS CBOICTB, CTPOEHMSI M  BO3MOKHOCTEH NPAKTHUYECKOrO MPUMEHEHUS U
MIOJIyYEHUS U3y4aeMbIX BEIIECTB.



Takast opranu3zanusi coJepKaHusi Kypca CIIOCOOCTBYET MPEICTABICHUI0 XUMHUECKOW COCTABISIONICH HAay4YHOH KapTUHBI MHUpa B JOTHKE €€
CUCTEeMHOM mpupoibl. TeM caMbIiM o0OecredrBaeTcsi BO3MOKHOCTh (POPMUPOBAHUS Y OOYYArOIIMXCS IEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY
3HAHMUIO U METOJIaM MO3HAaHUA B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOEHHE COJEPKaHUS Kypca IIPOUCXOIUT C MPUBJICYEHUEM 3HAHUI U3
paHee U3y4eHHBIX KypcoB: «OKkpykaronui Mupy», «buonorus. 5S—7 kiaccel» U «Pusuka. 7 Kjiaccy.

HEJHN U3YYEHHUSA YYEBHOI'O IPEJJMETA «XUMUS»

K HampaBieHHIO TEpBOCTENEHHON 3HAYMMOCTH MpPHU peanu3anuu 00pa3oBaTeNbHBIX (GYHKUUN mpeamera «XUMHUS» TPAAUIUOHHO
OTHOCAT ()OPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAyKM Kak OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTHUYECKOW NesATeIbHOCTH
YEJI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.

3agaya npeaMera coCTOUT B JOPMHUPOBAHUHU CUCTEMBI XUMHUUECKUX 3HAHUH —
BOXKHEHIHNX (PaKTOB, HOHATHI, 3aKOHOB U TEOPETUIECKUX MOI0KEHHUH, TOCTYITHBIX 0000IIeHUT
MHUPOBO33PEHUYECKOr0 XapakTepa, s3bIka HAayKHM, 3HAHUM O HAy4YHBIX METOJAX W3YYEHHMs BELIECTB HMXUMHUYECKMX DPEaKLHUH, a TaKXKe B
(OpMUPOBAHUY U Pa3BUTUN YMEHHH M CIIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C IUIAHMPOBAaHHEM, HAOIIOJCHUEM U MIPOBEICHUEM XHMMHUYECKOTO
IKCIIEPUMEHTA, COOJIIOZICHUEM IIPaBHJI OE3011aCHOTO OOPAIEHHS C BEIIECTBAMU B ITIOBCEAHEBHOM KU3HH.

Hapsiny ¢ 3TuM mesin M3ydyeHHsl mpeAMeTa B IIPOrpaMME YTOYHEHBI U CKOPPEKTUPOBAHbI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME
OCHOBHOro obmero obpaszoBanus. CeroaHs B oOpa3oBaHMM 0CO0O 3HAUMMOM  HPU3HAETCS HANPABICHHOCTh OOyuYeHHMs Ha pPa3BUTHE U
camMOpa3BUTHE JIUYHOCTH, (POpMHUpOBaHME €€ MHTEIEKTa U o0uIel KynbTypbl. O0ydeHHe YMEHUIO YYUThCS U IMPOAOKAaTh CBOE 00pa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS O/IHOM M3 BaXKHEUIINX (PYHKIUI yueOHbBIX IPEAMETOB.

[lesn npu U3y4eHUU XUMUH HAa YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus :

- (opMUPOBAHNE UHTEIJIEKTYAJIbHO Pa3BUTON JUUYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO
peLIeHNH, CIIOCOOHOM aJaTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM >KU3HU;

- HaIlpPaBJICHHOCTb OOYYEHHUs Ha CHCTEMAaTH4YecKoe NpUoOIIeHHe O0ydaroIlMXcs K CaMOCTOSITENIBHOM IO3HABaTEIbHOM AEATEIIBHOCTH,
Hay4YHBIM METOJ]aM MO3HaHUA, POPMHUPYIOLUIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XMMMU;

- o0ecrieyeHrne YCIOBHH, CIHOCOOCTBYIOUIMX TPHOOPETEHHUIO OOYYaIOUUMHCS OIBITa Pa3sHOOOPAa3HON AEATeNbHOCTH, MO3HAHUSA WU
CaMOIIO3HaHUs, KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIINHN ), UMEIOIIUX YHUBEPCAIbHOE 3HAUYEHHUE JIJIS PAa3/INYHBIX BUJIOB A€ATEIbHOCTH;

- (opmupoBanue oOuiel (yHKIMOHATBHOW M €CTECTBEHHO-HAyYHOHW TPaMOTHOCTH, B TOM YHCJIE YMEHHUIH OOBACHATH U OLIEHUBATbH
SBJIEHUSI OKPY>KAIOLETO MHpA, UCIHOJB3YyS 3HAHUS M OIbIT, MOJy4YE€HHBbIE MPU H3YYEHUH XUMHH, IPUMEHATh MX NpPU pPEHIeHUHU MHpodiieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JIEATENILHOCTH,

- ¢opMupoBaHHE Yy OOyYarOIMIMXCSd T'YMaHMCTUYECKUX OTHOIICHWH, TMOHUMAaHHUS LEHHOCTH XUMHUYECKMX 3HAHUI U1 BBIPAOOTKU
9KOJIOTUYECKH LeJ1ecO00pa3HOro TMOBEACHUS B OBITY W TPYHOBOW NEATEIBHOCTH B IIENSAX COXPAHEHHUS CBOETO 3/I0pOBbS M OKpYXarolein
MIPUPOJTHOM CpE.IbI;



- pa3BUTHE MOTHUBAIMHA K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHHIO Ha OCHOBE YCBOCHUS OOIIEYEITIOBEUCCKHUX
LIEHHOC

MECTO YYEBHOI'O IPEJMETA «XUMHWS» B YYHEBHOM IIJIAHE

B cucteme obmero oopazoBanust «XUMHsD» IpU3HAHA 0053aTENbHBIM Y4€OHBIM IPEAMETOM, KOTOPBI BXOJHUT B COCTaB MPEAMETHON 001acTH
«EcTecTBeHHO-HAayYHBIC TPEIMETHI».

VY4eOHbIM MIaHOM Ha e€ u3y4eHue oTBeIeHo 136 yueOHbIX 4acoB — M0 2 4. B HEAETIO B 8 1 9 Kiaccax

[IporpaMMa 1o XMMHHM Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsI COCTaBJICHA HAa OCHOBE TpPeOOBaHUU K pe3yabTaTaM OCBOCHHUS
OCHOBHOI1 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npenactaBieHHbix B ®I'OC 00O, a Takke ¢ y4€TOM KOHLEMIIUU
npenoaaBaHus yaeOHOro npeamera «Xumus» B 00pa3zoBaTelibHbIX opranuzanusx Poccuiickoit denepanuu.

CornacHO KOHLEMIIMU TpernojaBaHus ydeOHOro mpeamera «Xumus» B 8—9-x kiaccax (Ha ypoBHE MpearnpoduibHOro 00pa3oBaHUA) Y
00yJaromuXcsl MPOUCXOTUT (GopMUpOBaHWE Oa3bl 3HAHUH O BEIIECTBAX W XHMHYECKUX SIBIICHUSAX, HEOOXOIUMBIX I O€30MMacHOM
KU3ZHEJEATENIbHOCTH U JJIs1 TPOJODKEHUS XMMHUYECKOT0 00pa30BaHus Ha yPOBHE CpeAHEro oo1ero oopa3oBaHusl.

Jnst peanuzanuy MporpaMMbl UCTIONB3YIOTCS YIYEOHUKH, JOMYIICHHBIE K MCIOJIB30BAHUIO MPH PeATH3allid MMEIOIIMX TOCYAapCTBEHHYIO
AKKpeIUTaIMI0 00pa30BaTeNbHBIX IMPOTrPAMM HAYaIbHOTO OOIEro, OCHOBHOTO OOIIEro, cpeaHero oOmero oOpa3oBaHUS OpraHHU3AIUSIMHU,
OCYIIECTBISIOMUMH 00pa30BaTEIbHYIO ACSITEIBHOCTD, TpuKazoM Munnpocsemienus ot 21.09.2022 Ne 858:

e Xumwus, 8 kiac ¢/ I'abpuensn O.C., «M3marensctBo «lIpocBemenuey;

o Xumwus, 9 xknacc/ I'abpuensu O.C., «M3narensctBo «lIpocBemenney;

DNeKTpOHHBIE 00pa3oBaTeIbHBIE PECYPCHI, TOMYIIEHHbIE K HWCIOJB30BAHUIO MPU PEATM3AIMU UMEIOIIUX TOCYJapCTBEHHYIO aKKPEIUTAIUIO
o0pa3oBaTeNbHBIX MPOTpaMM HadadbHOTO OOIIET0, OCHOBHOTO OOIIEro, cpeaHero oOmiero oOpa3oBaHUS MPUKa3oM MUHIPOCBEIICHHS OT
02.08.2022 Ne 653:

o Xwumus, 8 knacc, PI'AOY JI1O «Akanemuss Munnpocsemenust Poccuny;

o Xumus, 9 kinacc, PI'AOY JI1O «Axkanemust Munnpocsemenus: Poccuny;

e DJeKTpoHHBI oOpa3oBaTenbHbI pecypc «Jlomamnne 3amanus. OcHOBHoe oOmiee oOpasoBanue. Xumus», 8-9 ximace, AO

N3parensctBO «IIpocBemienney;
o Tpenaxep «O06mnaxo 3Hauuit». Xumus. 8 kinacc, OO0 «Puznkon JIady;

Il1anupyembie pe3yJibTaThl OCBOCHHUS YUEOHOI0 npeaMeTa «XHMUA»

JINYHOCTHBIE pPe3y/IbTAThI
JIMYHOCTHBIE PE3YIbTATBI OCBOCHUS ITPOrpaMMbl OCHOBHOT'O 06]].[61"0 06pa3OBaHI/I}I JOCTUTAIOTCA B XOI€ O6y‘IeHI/I}I XHUMHUHU B CAUHCTBC yqe6H0171 )51
BOCHHTATEIIHLHOMI ACATCIIBHOCTH B COOTBCTCTBHU C TpaJulIMOHHBIMUA pOCCHﬁCKHMH CONUOKYJIBTYPHBIMH MW JYXOBHO-HPAaBCTBCHHBIMU



[IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBWIAMH M HOPMaMHU IOBEACHHUS U CIIOCOOCTBYIOT IMPOIIECCAaM CaMOIIO3HAHUWS, CaMOPA3BHTUS U
COIMATM3AIIN 00YJarOIUXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOW TO3UTHBHBIX I[EHHOCTHBIX OPHCHTALUN H
pacIIMpEeHHE OMbITa IEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1)naTpuoOTH4ECKOr0 BOCIIMTAHUS

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY HACJIEAMIO, IOHUMAaHMs 3HAYCHUS] XMMHUYECKON HAYKH
B JKM3HH COBPEMEHHOT'O OOINECTBA, CIOCOOHOCTH BIAJIETh IOCTOBEPHOM HMH(POPMAIUEH O MEepPEAOBBIX JOCTHIKCHUSX U OTKPBITHUSX MHPOBOU H
OTEUYECTBECHHOM XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2)rpa:;kKIaHCKOro BOCIIMTAHUS:

MPEJICTaBICHUS O COIMAIbHBIX HOPMax W MpaBHJIaX MEXKIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B
0OIIIECTBEHHO TOJIE3HOM, Y4EOHO-UCCIE0BATEILCKON, TBOPUECKON U APYTUX BUAAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
JESTENIbHOCTH TPHU BBIMOTHEHUH Y4€OHBIX, MO3HABATEIbHBIX 33]a4, BBHINOJHEHHUH XUMUYECKHX SKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aMMOIIOHMMAHHMIO M B3aUMOIIOMOIIM B TPOIECCE ITOW Y4EOHOM AESITEIIbHOCTH, TOTOBHOCTU OLICHUBATh CBOE IOBEICHUE U
MOCTYIKU CBOMX TOBAPUIIEH C O3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3)LeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHYECKUE TMPEACTABICHUSI O BEIIECTBE M XHMHUYECKOM pEaKIMu, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU W
COCTABJISIIOLIIME OCHOBY JJIsi TOHHUMAaHUsl CYHNIHOCTH HAYYHOM KapTUHBI MHpA, TPEJCTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
MIPUPO/IbI, B3aUMOCBS3SX YEJIOBEKA C MIPUPOTHOM CPEI0i, O POJIU XMMHUH B TIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIC MOTHBHI, HATIPABJICHHBIC HAa TTOJIYYCHHE HOBBIX 3HAHUH 110 XUMUHU, HEOOXOAUMBIE NIl 0OBSICHEHUSI HAOI0JaeMbIX TIPOIIECCOB U
SBIICHUH, MMO3HABATEIbHON, MHPOPMAIIMOHHOW W YWUTATENbCKOW KYIBTYpPbI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThl ¢ y4eOHBIMH
TEKCTaMH, CIIPaBOYHOM JINTEPATypPOH, TOCTYITHBIMH TEXHUYECKUMH CPEICTBAMU WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEHHIO M MO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U CHOCOOHOCTh K CaMOOOPAa30BaHMIO, MPOEKTHON U MCCIEA0BATEIHCKOM
JeSATeTbHOCTH, K OCO3HAHHOMY BHIOOPY HAMPABIEHHOCTH U YPOBHS 00YUYEHUS B JalbHEHIIIEM;

4)popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAHUE [IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 37I0POBBIM 00pa3 KU3HHU, OCO3ZHAHKE TIOCIIEICTBUN
U HEMpUATHE BPEIHBIX MPUBBIYEK (YIMOTPEOIEHUs alKOTO0Jis, HAPKOTUKOB, KYpPEeHHUS), HEOOXOAMMOCTH COOIOICHUS TIPaBMJI 0€30MacHOCTH MpHU
oOpalleHny ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PEalbHOM JKU3HU;

5)Tpy10BOro BOCHIUTAHMS:

MHTEpEeC K MPaKTUUECKOMY M3YUYeHHIO Tpodeccuii U Tpyaa pa3IudHOro pojia, yBaKEHUE K TPYAY U pe3ylabTaTaM TPYAOBOH AESITETbHOCTH, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHS TIPEIMETHBIX 3HAaHUN 110 XUMHUH, OCO3HAHHBIA BBIOOP MHIUBUAYATHHON TPAEKTOPUHU MPOIOKEHHS 00pa30BaHMUSI C
y4€TOM JHUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, ycmemHo mpodeccnoHamIbHOMI
JEATETLHOCTH M Pa3BUTHUSI HEOOXOAMMBIX YMEHHI, TOTOBHOCTH aIallTUPOBATHCS B MPOGECCHOHATBHOM CpeEIE;

6)3K0J10rM4eCKOro BOCIIUTAHUS

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK WCTOYHHWKY JKU3HU Ha 3eMjie, OCHOBE €€ CYIEeCTBOBAaHMS, IOHUMAaHHUE IEHHOCTH
3JI0pOBOTO M 0e30macHoro oopasa »KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (U3MUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHHE



[IEHHOCTH COOIOACHUS MPaBWJI 0€30IaCHOTO MOBEACHUS MPHU padoTe C BEIIECTBAMH, a TAK)KE B CUTYAIHUSX, YIPOKAIOIIUX 37J0POBBIO U KU3HH
JIFOJIEH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MOIydYaeMble IPYU N3YUYEHUH XUMUH, IS PEIICHH 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIeH NPUPOIHON Cpeao, s
MOBBIIICHUST YPOBHS SKOJIOTMYECKOM KYJIBTYPhI, OCO3HAHMS TJIOOAJIBHOTO XapakTepa OHKOJOTHYECKUX MpoOJeM U MyTed WX pPEIICHHS
HOCpe,Z[CTBOM METOAOB XHMMHH, 3SKOJIOI'MYCCKOI'O MBIIIJICHUA, YMGHI/IH pyKOBOI[CTBOBaTBCSI UM B HO3HaBaTeJIBHOI71, KOMMYHHKaTHBHOﬁ nu
COITMATPHOM MPAKTHKE.

MeTanpeI{MeTHme pe3yJdbTarTbl

B cocraBe MeTanpenMeTHBIX pe3yabTaTOB BBIACIAIOT 3HAYMMBIC ISl (POPMHUPOBAHUS MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TeOopus,
MPUHITUI, TUITOTE3a, (PaKT, CUCTEMA, TIPOLIECC, PIKCIIEPUMEHT U JIPYTroe.), KOTOPhIE UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEeIMeTax 1
MO3BOJISIOT HA OCHOBE 3HAHWM M3 3THUX MPEAMETOB (DOPMHPOBATH MPEACTABICHUE O IEJIOCTHOW HAYYHON KapTHHE MHUpa, U YHUBEpPCAIbHBIC
yueOHble JeicTBHs (IIO3HABaTeNbHBbIC, KOMMYHUKATHUBHBIC, PETYISITHUBHBIE), KOTOpble oOecrneunBaoT (HOpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM JESITEIIBHOCTH.

Ilo3naBaTe/1bHBbIE YHHBepCaIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble Jornveckue a1ecTBUSA:

YMEHHsI UCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHHUS] MPU OCBOSGHUM 3HAHUN: PACKPBIBATh CMBICT XUMHYECKHX IMOHSATHH (BBIICISTH UX
XapaKTepHI)IG HpI/IBHaKI/I, yCTaHaBJII/IBaTI) B3anMOCBA3b C I[pyrI/IMI/I HOHSITI/U[MI/I), HCIIOJIB30BATh ITOHATUS OJIA 06’I)HCH€HI/I$I OTOCIIBHBIX q)aKTOB nu
SBIICHUH, BHIOUpPATh OCHOBAHUS M KPUTEPUHU NI KJIACCU(PUKALMKA XUMUYECKHX BEIIECTB M XMMHUECKUX pEeaKlui, yCTaHABIUBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MC)KIIy O6’I)€KT3.MI/I I/I3y‘~ICHI/I$I, CTpOI/ITL JIOTUYCCKUC paccymaeﬂnﬁ (I/IHI[YKTI/IBHBIG, ZIGILYKTI/IBHI)IC, 10 aHaJIOI‘I/II/I), JcJ1aTb
BBIBOJIBI M 3aKITIOUCHUS;

yYMEHHE MPUMEHSTh B Mpollecce MO3HAHUS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE), CHMBOIMUYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMBIE B
XUMHH, IPE0OPa30BbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJIENbHbBIE MPEACTABICHUS — XUMUYECKUHN 3HAK (CUMBOII DJIEMEHTA), XUMUYeCKast
dbopmysna U ypaBHEHHE XUMHYECKON pPEaKIMU — MPHU PEIICHUH Y4eOHO-TIO3HABATENBHBIX 3aJ1ad, C YYETOM ITHX MOJEIBHBIX MPEACTABICHHMA
BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIE MPHU3HAKU HM3YYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U XUMHUYECKUX PEaKIUi, BBISBISTH
06IHI/I€ 3aKOHOMCpHOCTI/I, HpI/ILII/IHHO-CJ'ICI[CTBeHHI)Ie CBSIZH U HpOTI/IBOpe‘-II/Iﬂ B I/ISyIIaeMI)IX HpOIICCC&X " SABJICHUAX.

ba3oBble ucciiegoBarebckue 1eMCTBYSA.

YMGHI/IG HCIIOJIBb30BAaTh ITOCTABJICHHBIC BOHpOCI)I B KAQYECTBEC I/IHCprMeHTa IIO3HaHUA, a TAK)XKEC B KQUCCTBE OCHOBBI IJIs1 (pOpMI/IpOBaHI/IS{ THUITOTE3bI
10 ITPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUI;

npuoOpeTEeHNE OMbITA 10 MJIAHWPOBAHUIO, OPTAaHU3AIMH U MPOBEJCHUIO YUCHUUECKHX IKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJI0M TIpoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €ro Pe3yiabTarT, (GOPMYIHPOBATh OOOOIICHUS U BHIBOJIBI 110 Pe3yIbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEOBAHMUS,
COCTABJISITH OTUET O MPOJICIIAaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BbIOMpaTh, aHAIM3UPOBATH M WHTEPIPETHPOBATH UH(YOPMALIMIO PAa3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, MOTYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (HAYYHO-TIOMYJIIpHAs JIUTepaTypa XUMHUYECKOTO COJepKaHMs, CIIPAaBOYHbIe Moco0us1, pecypchl HTepHeTa), KpUTUYECKU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE TPUMEHSTH Pa3lIMYHbIE METOJbl M 3alpoChl MPH MOMCKE U OTOOpe MH(OPMAIMM M COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAWMBIX IS
BBINOJIHEHUS] Y4E€OHBIX M IMO3HABATENBHBIX 3ajjay OINpPENeIEHHOIO THIA, IPUOOPETEHUE ONIbITa B O0JIACTH HCHOJIb30BaHUSA MH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJJCHHE KYJIbTYPO aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHBIX TTOUCKOBBIX CUCTEM, CAMOCTOATEIBHO BBIOMPATH
ONTUMANIbHYIO (OpMYy NpeAcTaBieHUus MHGOPMALMKM U WUIIOCTPUPOBATh PELIaeMble 337aYd HECIIOKHBIMU CXEMaMH, TUarpaMMamu, APYTUMH
dbopmamu rpaduKu U UX KOMOMHAIUSIMH,

YMEHUE HMCII0JIb30BaTh U aHAJIM3UPOBATh B IpoLecce y4eOHOM U UCCIe10BaTEeNbCKON NesITeIbHOCTH HH(POPMALIUIO O BIUSHUU IPOMBIIIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IPUPOAHOMN CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUS 3aJaBaTh BOIPOCH (B XOie auanora u (Win) AUCKYCCHH) MO CYHIECTBY OOCYXKAaeMoil TeMbl, (hOpMyIUpOBaTH CBOM MPEIOKEHUS
OTHOCHTEJIBHO BBIMIOJIHEHUS MPEATIOKEHHOM 3a1auu;

YMEHHMSI MPEACTABIATh MOJIYUYEHHBIE PE3YyIbTAThl I1O3HABATEIBHOW JESTEIBbHOCTH B YCTHBIX M NHUCHMEHHBIX TEKCTaX; JAeNaTh MPE3EHTALUIO
pe3yJIbTaTOB BBINOJHEHHSI XUMUYECKOr0 3KCIEpUMEHTa (J1abopaTOpPHOIo OIMbITa, JaOOpaTOPHOM pabOThl MO MCCIIEAOBAHUIO CBOWCTB BELIECTB,
y4e0HOTO MPOCKTA);

YMEHUsl Yy4eOHOIo COTpPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOHM I103HABAaTEJIbHOM M MCCIEIOBATENbCKOM JEATENBbHOCTH MpPU PELICHUU
BO3HHUKAIOIIKX MPo0JIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS MO3UIMN (00CYX/IeHUs,, 0OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJIMHAIIUSI COBMECTHBIX JEHCTBUH, ONpeieIeHHe KPUTEPUEB MO OLIEHKE KaueCTBa BBIIIOJIHEHHOM paboThI U Apyrue).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATENbHO ONPEAEATh LENU JeSITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATH W MpPH HEOOXOAUMOCTH
KOPPEKTUPOBAaTh CBOIO JEATEIbHOCTb, BbIOMpaTh HambOojee 3(PQPEeKTUBHbIE CHOCOObI pelIeHUs Y4eOHBIX U II03HABaTENbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABIIATh WM KOPPEKTUPOBATH NPEAIOKEHHBIM aITOPUTM JAE€HCTBUN NIPHU BBINOJIHEHUH 33JaHUN C YYETOM IOJIy4YEHUSI HOBBIX
3HaHUW 00 M3y4yaeMbIX OOBEKTaX — BEILIECTBaX M PEaKUUsAX, OLEHUBAThb COOTBETCTBHME IOJYYEHHOIO pe3yJjbTaTa 3asBICHHOW L€, YMEHHE
MCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, ITPEIaraéMble B yCIIOBUU 3aJaHHUM.

IIpeaMeTHbIE pe3ybTaThI

B cocraBe npeaMeTHBIX pe3ynbTaToOB [0 OCBOEHUIO 0053aTEIbHOTO COJEpKaHMs, YCTAHOBJIEHHOTO JaHHOU (enepalbHOI pabouell mporpaMMoii,
BBIJICJIAIOT: OCBOCHHBIE 00YYAIOLIMMHKCS HAyYHbIE 3HAHUSI, YMEHHS M CIIOCOObI AeWCTBUl, ciennpudeckue Ui NpeAMeTHON 06aacTu «XuMHus»,
BUJbI JCATCIBbHOCTU IO MOJYYCHUIO HOBOT'O 3HAHUA, €TI0 MHTCPIIPETAINHU, Hp606p330BaHI/IIO U IMPUMCHCHHUIO B Pa3JINYHbIX y‘Ie6HI)IX 1 HOBBIX
CUTYalUsX.

8-ii ki1acc

K kon1y o0y4enus B 8 ki1acce mpeIMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y 00YUaIOIIUXCSl YMEHHUI:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX HOHSTHH: aTOM, MOJICKYJIA, XUMHYECKHI 3JIEMEHT, IMTPOCTOC BEIICCTBO, CIIOKHOEC BEIIECTBO,
cMech (OAHOPO/IHAS M HEOJHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHasi Macca, KOJIMYeCTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas A0S XUMHUYECKOrO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIM O00BEM, OKCHI, KHCIOTa, OCHOBaHHE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCIIEHHS, XMMUYECKas peakuus, KIacCU(PHUKAIMS PEeaKkIHid: peaklUy COCTUHEHUS, peaKiiu
pa3ioKeHus, peaklK 3aMeIlleHus, peakuu oOMeHa, 3K30- U SHAOTEPMHUYECKUE PEaKIUH, TeIIOBOH 3(PPeKT peakiuu, siipo aroma,



AJIEKTPOHHBIN CIIOM aTOMa, aroMHas OpOuTallb, paJuyCc aroMa, XMMHUYECKas CBA3b, IOJIApHAs U HEMOJSpHAas KOBAJEHTHas CBS3b,
WOHHAs CBSI3b, UOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas J10JIs BEIeCTBa (IIPOLICHTHAs! KOHIIEHTPAllKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATUH M MPUMEHATb 3TU IOHATUS IPU ONMCAHMM BEUIECTB U HUX
MPEBPAILICHUI;

UCTIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JUIS COCTaBJICHUS (POPMYIT BELIECTB M YPaBHEHUH XMMHUYECKUX PEaKLnii;

OIpeNieNATh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIIEHb OKHMCIEHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX,
MIPUHAIICKHOCTD BEIIECTB K ONpPeNeIEHHOMY KIlacCy COCIUHEHUHN 1Mo (popMynam, BUA XUMHUECKON CBsI3U (KOBAJICHTHAs U MOHHAs) B
HEOPraHUYECKHUX COCIUHCHHUSX;

packpbiBaTh cMbIca [Iepuogudeckoro 3akona J[. M. MenneneeBa: 4eMOHCTPUPOBATh IOHUMAHUE NIEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKHX 3JIEMEHTOB OT UX INOJIOKEHUS B Ileproauueckoii cucreMe, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IIOCTOSIHCTBA COCTABa,
aTOMHO-MOJIEKYJIIPHOT'O yY€HUs, 3aKoHa ABOraapo;

OIKCBIBATh M XapaKTepu3oBaTh TabIMuHyo (opMy Ilepronndeckoil cucTeMbl XUMHUUECKUX 3JIEMEHTOB: pa3ivyaTh MOHATUS «TJIaBHAs
noxarpynmna (A-rpynna)» u «mobounas noarpynna (b-rpymma)y, mansie u OoibpIIne MEpUOIBI, COOTHOCUTh O00O3HAYEHUS, KOTOPHIC
umeroTcss B Tabmuue «llepuoguueckas cuctemMa XuMHuYeckux sneMeHToB J[. M. MenaeneeBa» ¢ 4YMCIOBBIMU XapaKTEpUCTHKAMU
CTPOEHHSI aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB M 3apsj sApa, OOIIee YMCIIO IJIEKTPOHOB U paclpeesieHue UX M0 AJIEKTPOHHBIM
CIIOSIM);

KJIaccu(pUIUPOBaTh XUMUYECKHE 3JIEMEHTHI, HEOPTAaHWYECKHE BEIIECTBA, XMMUYECKHE PEeaKUuH (10 YHUCITY U COCTaBy y4acTBYIOIIHUX B
peaKiuu BElIeCTB, 0 TEIIOBOMY h(deKTy);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BELIECTB PA3IMUHBIX KJIACCOB, MOATBEPKAas ONUCAHUE MpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIM;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX KAde€CTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XMMHUYECKUX
IIPEBPALCHUI B PAa3JIUYHBIX YCIOBUSIX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JOJII0O XMMHUYECKOTO 3JeMEHTa 1Mo (opmyre
COEMHEHMS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUY;

IPUMEHSTh OCHOBHBIE OIEpaIlMM MBICIUTEIBHON NEATEIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHME, O0OOIIEHHE, CHCTEMaTH3aluIo,
KJIacCU()MKALMIO, BBISBICHUE TNPUUYMHHO-CIIEACTBEHHBIX CBA3€H — Ui M3y4YEHUs CBONCTB BELIECTB M XUMHUYECKUX peakluii,
€CTECTBEHHO-HAyUHbIE METO/IbI I03HAHUS — HAOJII0ICHUEe, U3MEpPEHHE, MOICTUPOBaHNE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIH);
cleoBaTh MpaBHJIaM IOJIb30BaHUS XMMHUYECKON MOCYAOH M J1abopaTOpHBIM O0OpYyIOBaHHEM, a TaKXe IpaBHiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMHU IO BBIIOJHEHUIO JAaOOPATOPHBIX XMMUYECKHX OIBITOB MO MOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeUIECTB (BOJOpPOAA U KHUCIOpPOJa), MPUTOTOBIEHUIO PAaCTBOPOB C OIpeNeIEHHOW MacCcOBOM J0jeil pacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATh U NPOBOJUTh XUMHUYECKHE DKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C IOMOIIBIO
MHIMKATOPOB (JaKkMyc, (heHondTanent, METUIOPAHK U APYTHUE).

9-# KJace
K koH11y 00y4eHus B 9 kJjiacce mpeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpaXaTh COPMHUPOBAHHOCTD y O0yUAIOIIUXCSl YMEHUI:



PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX ITOHATUN: XUMAYECKUM DJIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO,
CIIO)KHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTCIEHb OKHUCICHMS, XUMHUYECKas peakLUus, XUMHYECKas CBA3b,
TETIOBOM 3(PQEKT peakiyu, MOJb, MOJIIPHBIH 00BEM, pacTBOP, AIIEKTPOIMUTHI, HEDIEKTPOJIUTHI, SICKTPOIUTHUECKAS JTUCCOLUAIINS,
peakiMy HOHHOro OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble M HEOOpaTHUMbIE pPEAKIHUH, OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBIICHHE, AJJIOTPONUs, aM(pOTEpPHOCTbD,
XUMHYECKas CBA3b (KOBaJICHTHAas, MOHHAs, METaNIM4ecKas), KpUCTaJuIMYecKas pelérka, KOppo3Hs METaJuIOB, CIUIABBI, CKOPOCTb
XUMHUYECKOH peakLuu, IpeneiapHo gonycrtumas konuenrpanus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKHX IIOHATUH M IPUMEHATh OTU IOHATUSA IPH ONMCAHWM BEUIECTB U HX
IIPEBPAILCHMUI;

UCIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBJIEHUS! (POPMYJI BEIIECTB M YPAaBHEHUIM XUMUYECKUX pEaKIHii;

ONPENEIATh BAJEHTHOCTh M CTEIEHb OKUCICHUS XMMHUYECKHUX JJIEMEHTOB B COCIUHEHUAX DPAa3JIM4YHOIO COCTaBa, IPUHAMJICKHOCTh
BEIIECTB K ONpeAeaEHHOMY KJIACCy COEAMHEHMH 1o ¢GopMysiaM, BHJ XUMHUYECKOH CBSI3U (KOBAJEHTHAas, MOHHAs, METa/NIN4YecKas) B
HEOPTaHMYECKUX COCIMHEHMAX, 3aps] HOHA IO XUMHUYECKOW (opmyse, XapakTep Cpelsl B BOJHBIX PAaCTBOpPaxX HEOPTraHHMYECKHX
COECUHEHMH, TUIl KPUCTAJUINYECKOM PEIIETKY KOHKPETHOI'O BEILIECTBA;

packpbiBath cMbIci [lepuonnueckoro 3akona /. 1. MenneneeBa U J€EMOHCTPUPOBATh €r0 OHUMAHUE: ONUCHIBATh U XapaKTepU30BATh
Tabmuunyo ¢opmy Ileproguueckoil cuUCTEMbl XMMHUYECKMX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «TJlaBHas noArpynna (A-rpynmna)» u
«oboynas noarpynna (b-rpynmna)», mansie u 0onbllve NEPUOJbI, COOTHOCUTh 00O3HAUEHUS, KOTOPhIE UMEIOTCS B NEPUOAUUECKON
TabJuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMYECKMX JJIEMEHTOB (COCTaB M 3apsa] sjapa, olliee 4Hcio
AJIEKTPOHOB U PACIIPEETICHUE UX IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB U
UX COEAVMHEHUH B IIPEJIENax MaJIbIX NEPUOAOB U INIABHBIX NOAIPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTbI, HEOPraHMYECKHUE BEIIECTBA, XMMHUUECKHUE PEAKIMK (II0 YKCIy U COCTAaBY Y4YacTBYIOLIUX B
PEaKIMU BEIIECTB, 10 TEINIOBOMY 3((eKTy, IO U3MEHEHUIO CTeTeHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUYECKHE XUMHUYECKHE CBOICTBA MPOCTHIX U CIIOXHBIX BEIIECTB, MOATBEP)KIast
ONMCaHNE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHUH COOTBETCTBYIOIINX XUMHUECKHUX PEAKIIAN;

COCTABJISITh YPABHEHUS JJICKTPOJMTHUYECKOW JTHCCOLUMALNMA KHCIOT, IIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIEHHBIC YPABHEHUS PEaKIUi
MOHHOTO OOMEHa, YpaBHEHHS PEaKIMH, MOJITBEPXkJAIOLIMX CYIIECTBOBAHHE T'€HETHUECKOM CBS3UM MEXy BEIIECTBAMH DPA3JIMYHbIX
KJIaCCOB;

pacKpbIBaTh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMi OCPEICTBOM COCTABJICHUSI AJIEKTPOHHOTO OanaHca ATHX PEeaKIvii;
IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHs, BO3MOXXHOCTH IIPOTEKAHUS XUMHUYECKHUX IPEBPALECHUN B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAacCCOBYIO JIOJII0 XMMHUECKOTO 3JeMeHTa 1o ¢opmyse
COEIMHEHM ], MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUY;

coOuro/iaTh TMpaBWiia TOJIb30BAHUS XMMUYECKOH MOCYJOW W J1abOpaTOpHBIM O0OpYAOBaHMEM, a TaKkKe IpaBHUia OOpalleHUs C
BELIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB M0 MOJYYEHHUIO U COOUpaHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHUAaKa U yTJIEKHCIIOro Irasa);



e TMPOBOAWUTH PEAKLUH, IMOATBEPXKIAIONINE KAaYeCTBEHHBI COCTaB pa3jIMYHBIX BELIECTB: PACIO3HABATH OIBITHBIM IYyTEM XJIOPHI-,
OpoMuz-, HOAUI-, KapOoHatT-, pocdar-, cuamkar-, cyabpar-, THIPOKCUA-UOHBI, KATHOHBl AMMOHHUS M HMOHBI M3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTraHUYECKHUX BEILECTB;

e IPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U CHHTE3, CpaBHEHHE, 000OILICHHE, CHUCTEeMaTH3allHIo,
BBISIBIICHHE MPUYMHHO-CICJICTBEHHBIX CBS3€H — Ui M3y4eHHsS CBOWCTB BEIIECTB M XUMHUYECKUX pPEAKLHUi, €CTeCTBEHHO-HAYYHBIC
METO/bI I03HAHUs — HAOJII0ICHHE, U3MEPEHHE, MOJIETUPOBaHKE, SIKCIIEPUMEHT (peabHbIN U MBICIECHHBIH).

BbINYCKHUK HAYYUTCS:

® XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;

® ONUCHIBATh CBOWCTBA TBEP/BIX, JKUAKHX, Fa3000pa3HbIX BELIECTB, BBIJEIAA UX CYIIECTBEHHbIC IPU3HAKHY;

® DACKpBIBATh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHH «aToM», «MOJIEKYJIa», «XUMHUECKUH 3JIEMEHT», «IIPOCTOE BELIECTBO», «CIOKHOE

BEIIIECTBOY», «BAJICHTHOCTbY, «XUMHUYECKasi pEaKLUsi», UCII0JIb3Ys 3HAKOBYIO CHCTEMY XMMUU;

PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAaCChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOM TEOPHH;
pa3nuyaTh XUMUYECKHE U (PU3HUECKUE SBIICHHS,

Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

OIIpesieNIATh COCTaB BELIECTB M0 UX hopMyiam;

OIpeNieNATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHUSX;

OIpeNeNATh THIl XMMUYECKUX peaKIHii;

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XMMUYECKUX PeaKIuii;

BBISIBIISATH MIPU3HAKH, CBUJIETEIbCTBYIOIINE O MPOTEKAHUU XUMHUECKOW PEaKIIMU TPU BHIIOJTHEHUH XUMHUUECKOTO OTbITA;
COCTaBJIATH (POPMYJITBI OMHAPHBIX COCTMHEHUIA;

COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKIIHIA;

coOnroaarh npasuiia 6€30MacHoOi paboThI MPU MPOBEAECHUH OIBITOB;

M0JIb30BAThHCS J1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB;

BBIYHUCIISITH MACCOBYIO JIOJTIO XMMHUYECKOTO 3JIEMEHTA 110 )OPMYJIe COeAMHEHUS;

BBIYUCIIATH KOJIMUECTBO, 00bEM MIIM MACCy BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce PeareHTOB UM MPOAYKTOB PEAKIIUH;
XapakTepu3oBaTh (PU3NYecKre 1 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOAOPOAA;

1oJy4aTh, COOMpaTh KMCIOPOA U BOJIOPO/T;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO;

pacKphIBaTh CMBICI 3aKOHa ABOTa/po;

PaCKpBIBATh CMBICII IOHATHH «TEII0BOM 3 (EeKT peakum», «MOISPHBIA 00bEM»;

XapaKkTepru30BaTh (HU3MUECKHE U XUMUIECKUE CBOMCTBA BOJIBI,

PaCKpBIBATh CMBICIT TIOHSATHUS «PACTBOPY;

BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;



IIPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MacCCOBOM J0JIE€H PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAUHCHHA N3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BCUICCTB,

XapakTepu3oBaTh (U3NYECKUE M XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB: OKCHIOB, KHUCIOT, OCHOBAHHUH,
COJICH;

OINpPEAEIIATh IPUHAUIEKHOCTD BEILECTB K ONPEACICHHOMY KJIacCy COSIUHEHM;

COCTaBJIATh (POPMYJIBI HEOPIAHUYECKUX COEIMHEHUH N3YUEHHBIX KIJIaCCOB;

MMPOBOAUTDH OIIBITHI, HOATBCPIKIAOIIUC XUMHUYCCKUC CBOMCTBA HU3YYCHHBIX KJIACCOB HCOPIraHNYCCKUX BCILCCTB,

pPacro3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U LIEJI0YEH 110 U3BMEHEHHUIO OKPACKU MHIUKATOPA;

XapaKTCPHU30BaATh B3AUMOCBA3b MCKY KJIaCCaMH HCOPTraHNYICCKUX COGI[I/IHGHI/If/'Ig

packpsiBaTh cMbici [leprnoanueckoro 3akona .M. Menaeneesa;

OOBSICHATH (U3UYECKUN CMBICT aTOMHOTO (TOPSIKOBOTO) HOMEpa XHMHYECKOTO »JJEMEHTa, HOMEpPOB TpYNIbl M IEpHoaa B
nepuoanueckon cucreme J1.1. Menneneesa;

O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHUs aTOMOB, CBOIMCTB 3JIEMEHTOB B Mpe/eIax MajbIX IEPUOI0B U IVIABHBIX MMOATPYIIIL;
XapaKTCpHU30BaTb XHUMHUYCCKUC DJICMCHTLBI (OT Boaopoda 10 KaJII)III/Iﬂ) Ha OCHOBE HX IIOJIOXKCHHA B HCpHOI{I/I‘ICCKOﬁ CHUCTEMC
JI.W1. MenneneeBa 1 0COOEHHOCTEN CTPOEHUSI UX ATOMOB;

COCTaBIIATh CXEMBI CTPOEHHUS aTOMOB IIepBbIX 20 211eMeHTOB nepuoanudeckoit cucreMsl [[.11. Menzneneesa;

PacKpbIBaTh CMBICI MIOHATUIN: «XUMHUYECKAsI CBS3bY», «3JIEKTPOOTPULIATEIBHOCTDY;

XapakTepu30BaTh 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIUTMUECKON PEIIETKH;

OIPEAEIATh BUJ XUMUYECKON CBA3U B HEOPTaHNYECKUX COCINHEHUSX;

n300pakaTh CXEMbI CTPOCHHS MOJIEKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BHJIAMH XUMHUYECKUX CBSI3EH;

PacKpbIBaTh CMBICH MOHITHH «HMOH», «KATHOH», «QHUOHY, «JIEKTPOJUTHI», «HEIIEKTPOJIUTHI), «IJIEKTPOIUTHYECKAs! TUCCOLUAIUSY,
«OKHCIIUTEIb), «CTEIIEHb OKHUCIEHUS «BOCCTAHOBUTEIDY, KOKUCICHHE, «BOCCTAHOBICHUEY;

ONpEeNENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEJUHEHNUU;
PacKpbIBaTh CMBICI TEOPHUH SJIEKTPOIUTHUECKON TUCCOIUAIIUY;

COCTaBJISITh YPABHEHUS SJIEKTPOTUTUUYECKON TUCCOLMALIMU KHUCIIOT, IIET0Ye, COJIeH;

OOBSACHATH CYIIHOCTh MPOIECCa AIEKTPOIUTUYECKON TUCCOIUAIINN U pEeaKInii HOHHOTO OOMeHa;
COCTaBIISITh TIOJTHBIC U COKPAIICHHBIE HOHHBIE YPABHEHUS Peaklui 0OMeHa;

OTIPeIeTISATh BO3MOYKHOCTh IPOTEKAHUS PEAKIIN HOHHOTO OOMEHA;

MIPOBOJIUTH PEAKIIMH, TTOATBEPK/IAIOIINE KAaUeCTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB;
OTIPENIETISATh OKUCIUTETh U BOCCTAHOBUTEID,

COCTABJISITh YPABHEHUS OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

Ha3bIBaTh (PaKTOPBHI, BIUSIIONINE HA CKOPOCTh XUMUYECKOMN peakluu;



KJIacCU(UIIUPOBATh XMMUYECKHE PEAKLIUH 110 Pa3IMYHbIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHHUEM U CBOMCTBAMU HEMETAIIJIOB;

IPOBOJUTH OTBITHI O MOJIYYEHUIO, COOMPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BELIECTB: YIJIEKHCIIOTO Ta3a, aMMHaKa;
pacro3HaBaTh OIBITHBIM IyTEM ra3000pa3HbI€ BEIIECTBA: YIJIEKUCIBIN I'a3 U aMMUAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOEHHUEM U CBOWCTBaMHU METAJIJIOB;

Ha3blBaTh OpraHUYECKUE BEIIECTBa IO HX (opMyse: MeTaH, 3TaH, 3TWIEH, METaHOJ, J3TaHOJ, IJUIEPUH, YKCYCHas KHCIOTa,
aMHHOYKCYCHasl KUCJIOTa, CTEAPHMHOBAs KUCIIOTA, OJIEMHOBAsI KMCII0TA, [VIF0K03a;

® OLIEHUBATh BIMSIHUE XMMHUECKOI'O 3arpA3HEHMS OKPYKAIOLIEH cpeibl Ha OPraHu3M UYEJIOBEKa;

® TpaMOTHO OOpaIIaThCs C BEIIECTBAMHU B IIOBCEIHEBHOM KU3HH

® OIpeleNsTh BO3MOXKHOCTb NPOTEKAHUS PEAKIMM HEKOTOPBIX MPEJCTABUTENEH OpPraHMYECKHUX BEIIECTB C KUCIOPOJOM, BOJOPOJIOM,
MeTaJlJIlaMi, OCHOBAHUSMMU, TaJIOT€HAMHU.

BbINYyCKHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCS:

® 6bI0BUCAMb U NPOBEPSMb IKCHEPUMEHMAILHO 2UNOME3bL 0 XUMUYECKUX CEOUCMEAX 6eUeCms Ha OCHO8E UX COCMABA U CMPOCHUS, UX
CNOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe PeaKyull, 0 Xapakmepe u RpoOYKmMax pasiudHblX XUMUYECKUX PeaKyuil,

® Xapakmepuzosamv Gewecmed no COCmAagy, CMPOEHUr0 U CEOUCMEAM, YCMAHAGIUBAMb NPUYUHHO-CIEOCHEEHHbIE CBSA3U MeNCOY
OAHHBIMU XAPAKMEPUCTIUKAMU BeUjeCmEd,

®  COCMassimb MOAEKYIAPHBLE U NOTHbIE UOHHBLE YPAGHEHUS. NO COKPAUWECHHBIM UOHHBIM YPAGHEHUSIM,

® NPOCHO3UPOBANMb CNOCOOHOCMb Beuecmed NPOsCIAMb OKUCIUMENbHbIE WU 60CCMAHOBUMENbHBLE CEOUCMBA C YYemoM CHieneHell
OKUCTIEHUSL DTIEMEHMO8, 8X00AUUX 6 €20 COCA8;

® COCMasnsiMb YPAGHEHUs. PeaKyull, COOMEEMCmMeEyIOuUx NOCIe008AMENbHOCMU NPESPAUEHUL HeOP2AHUYECKUX Beecms PasIUYHbIX
KIACCO8;

® 6bI0BUAMb U NPOBEPSMb IKCNEPUMEHMATILHO SUNOME3bL O PE3YIbMAmMax 6030€UCmeust pa3iuiHbLX JaKkmopos Ha U3MeHeHue CKOPoCmu
XUMUYECKOU PeaKyulL,;

® UCNONL306AMb NPUOOPEMEHHbLE 3HAHUS OJIsL DIKOL0SUHECKU 2PAMOMHO20 NOBEOCHUsL 8 OKPYIcalowell cpeoe;

® UCNONL306AMb NPUODPEMEHHble KIIYesble KOMNeMeHYuu Npu 6bINOJHEHUU NPOEKMOo8 U YUeOHO-UCCIe008AMENbCKUX 3a0ad NoO
U3YUEHUIO C8OUCME, CROCOD08 NOJYUeHUs. U PACNO3HABAHUS BEUYECTNS;
00bEKMUBHO OYEeHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYeccax;,
KpUmu4ecku OmMHOCUMbCA K NCE8OOHAYHHOU UHGOpMayuu, He00OPOCOBECMHOL peKlame 8 CPEOCMBAax Maccogoll UHgopmayuu,
0CO3HABAMb 3HAYEHUE MEOPEMUIEeCKUX SHAHULL NO XUMUU 0I5l NPAKMUYECKOU 0essmelbHOCMU Yel08eKd;
coz0asamv MOOenU U cxemvl 0718 peuleHUsl Y4eOHbIX U NOZHABAMENbHBIX 3A0aY,

® NOHUMAmMb HeoOX0OUMOCMb COONVOEHUs NPEONnUCAHULl, NPedNazaemMblX 6 UHCMPYKYUSAX NO UCHONb308AHUIO NEKAPCME, CPeoCcme
ObLIMOBOL XUMUU U Opyaue.



q)OpMI)I KOHTPOJIA

Texymuii KOHTPOJIb (KOHTPOJIBHBIE PA0OTHI) MO TeMaM «ATOMBI XHMHYECKUX D3JEeMEHTOB», «COCAMHCHHS XUMHUYECKHX JJIEMEHTOBY,
«I3MeHeHus1, MPOUCXOAAIIUE C BemecTBaMuy, «PactBopenue. PactBopbl. CBoICTBA pacTBOPOB SJEKTPOIUTOBY, CAMOCTOATEIbHBIC PAabOTHI 11O
teMaM «BBenenue» u «IIpocThie BemmecTBay.

Kpome BrIIeniepeuncIeHHBIX OCHOBHBIX (JOPM KOHTPOJISL MPOBOASTCS TEKYIIHE CAMOCTOSITEIbHBIE pa0OThI B paMKax KaJIOH TEMBI B BUJC
dbparmMeHnTa ypoka.

HopMmbl 1 kpuTEepuM olleHMBAHUS

OueHka yCTHOro OTBeTa

OtmeTka «5»:

- OTBET MOJIHBIN U MPaBUIbHBINA HA OCHOBAHUU U3YUYEHHBIX TEOPUH;

- MaTepuraj U3JI0KEH B ONPEACIICHHON JTOTHYECKOMN TOCIEI0BATEILHOCTH, TUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSITEIbHBII.

OtBeT «4»:

- OTBET MOJIHBIN U MPaBUIbHBINA HA CHOBAHUH U3yYEHHBIX TEOPHIA;

- MaTrepuaj M3J0KEH B OIPEICICHHONW JIOTMYECKON ITOCIeIOBATeILHOCTH, MPH OSTOM JOMYIICHBI JIBE-TPH HECYIIICCTBCHHBIC ONIMOKH,
UCIIPABIICHHBIE IO TPEOOBAHUIO YUUTEIS.

OtmeTka «3»:

- OTBET MOJHBIN, HO TPU ATOM JOMYIIEeHa CYIIIECTBEHHAs OIIMOKA UM OTBET HETIOTHBIN, HECBSI3HBIM.

OtMmeTKa «2»:

- IpU OTBETE OOHAPYKEHO HEMOHMMAaHHE y4alllUMCS OCHOBHOTO COJEp)KaHHSA y4eOHOro Marepuala WM JOMYIICHBl CYIIECTBEHHBIE OIIUOKH,
KOTOpBIE yUalTUHCs HE MOKET UCTIPABUTh TIPU HABOISAIIUX BOTPOCAX YUUTEINSI, OTCYTCTBUE OTBETA.

Ounenka IKCIepUMEHTAJbHBIX YMEHH

OreHka CTaBUTCSI HA OCHOBAHUH HAOJIOICHUS 32 YUAIIUMUCS U TMCBMEHHOTO OTYETa 3a padoTy.

OtMeTKa «5»:

- paboTa BBITIOJIHEHA MOJTHOCTHIO U MTPaBUIILHO, CJIETaHbl TPAaBUIIbHBIC HAOIIOICHUS ¥ BBIBO/IBI;

- OKCIIEPUMEHT OCYIIECTBIICH IO MJIaHy C Y4eTOM TeXHUKH 0€30MacHOCTH M MPaBMJI pabOTHI C BEIeCTBAMH U 000pyI0BaHUEM;

- TIPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIE YMEHUS, MOJACPKUBAIOTCS YUCTOTA pab0OYero MecTa U MOPSI0K (Ha CTOJIE, SKOHOMHO HCIIONB3YIOTCS
PEaKTUBBHI).

OtMmeTKa «4»:

- paboTa BBIMIOJIHEHA MPABUIBHO, CAENAHBI MPABHIbHBIE HAOIIONCHUS U BBIBOABI, HO MPH 3TOM SKCIEPUMEHT IMPOBEIEH HE MOJTHOCTHIO WU
JIOTYIIIEHbI HECYIIECTBEHHbIE OMIMOKH B pabOTe C BELIECTBAMHU U 000PYJOBaHUEM.

OtMeTKa «3»:

- paboTa BBINOJTHEHA MPABUILHO HE MEHEE YeM HAIOJIOBMHY WJIM JIOMYIEHa CYIIECTBEHHAs OMHMOKAa B XOJIe dKCIEpPUMEHTa B OOBSICHCHHH, B
odopmiieHnn paboThI, B COONIIOICHUN TIPABUII TEXHUKH 0€30MacHOCTH Ha paboTe ¢ BeleCTBAMHU M 00OPYIOBaHHEM, KOTOpask UCIPABISETCS 1O
TpeOOBAaHUIO YUUTEIS.



OtMmetka «2»:

- JOMyIIeHBI aBe (M 0oJiee) CYIIECTBEHHBIE OMIMOKH B XOJE: IKCIEPUMEHTA, B OOBSICHEHUH, B OPOPMIICHUHU PaOOTHI, B COOJIIOICHUH TTPaBUII
TEXHHUKHU 0€3011acHOCTH Tpu paboTe ¢ BelecTBaMH U 000PYI0BaHUEM, KOTOPBIE YUAIIUNACS HE MOXKET HCIIPABUTH JIaXKe 10 TPEOOBAHHUIO YIUTEIIS;
- paboTa He BBHINOJIHEHA, Y YYalllerocs OTCYTCTBYET IKCIIEPUMEHTAIbHbIC YMEHUS.

OueHka yMeHH# peliaTh pacyeTHbIE 3212491

OtmeTka «5»:

- B JIOTUMECKOM PACCYKJICHUHU U PEIICHUH HET OIHMOO0K, 3a7a4a pelieHa palioOHAIbHBIM CITIOCOOOM.

OtmeTka «4»:

- B JIOTUYECKOM DPACCYKJICHUU M PEUICHUH HET CYMIECTBEHHBIX OMIMOOK, HO 3aJa4a pelicHa HepalMOHAIBHBIM CIIOCOOOM, WJIU JIOMYIICHO HE
0oJiee IBYX HECYIIECTBEHHBIX OLITUOOK.

OtMmetka «3»:

- B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OLINOKA B MATEMAaTUYECKUX pacueTax.

OtMmeTka «2»:

- IMEIOTCA CYIIECTBEHHBIE OMIMOKY B JJOTHUYECKOM PACCYKIECHUU U B PEIICHUU;

- OTCYTCTBHE OTBETA HA 3aJaHUHU.

Ounenka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OtMmeTka «5»:

- OTBET MOJHBIN U MPaBUIbHBINA, BO3SMOXKHA HECYIIIECTBEHHAs OINOKA.

OtMmetka «4»:

- OTBET HETIOJHBIN WK JOMYIIEHO He 00jiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMmetka «3»:

- paboTa BBITIOJIHEHA HE MEHEe YeM HaIOJIOBUHY, JOMYIIEHA O/THA CYIIECTBEHHAs OIIMOKA U TIPHU STOM JBE-TPU HECYIIECTBEHHBIE.

OtMmeTka «2»:

- paboTa BBITIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY UJIH COACPKHUT HECKOJIBKO CYIIECTBEHHBIX OIINOOK;

- paboTa He BBITIOTHEHA.

[Ipu orieHKe BHIMOIHEHHS MUCbMEHHOW KOHTPOJIBHOU paboThl HEOOXOAMMO YUUTHIBATh TPEOOBaHUS €AMHOTO Ophorpadudeckoro pexxuma.
Onenka TecToBbIX padoT

TecTrl, cocTOsAmMUE W3 TATH BOMPOCOB MOXXHO HCIIOJIB30BaTh TOCIE HM3YyYeHHs Kaxjaoro marepuana (ypoka). Tect mu3 10-15 Bompocos
UCTIONB3YETCS sl mepuoindeckoro KoHTpoms. Tect u3 20-30 BompocoB HEOOXOUMO UCIIOIB30BATh AJISi UTOTOBOTO KOHTPOJISL.

[Ipu orleHMBaHWHM UCITONB3YETCS CIEAYIONIAs IIKaa;

JUIS TeCTa U3 TSITH BOMIPOCOB:

* HET OIMMOOK — OIIEHKA «5»;

* O7IHA OIMIMOKA - OLIEHKA «4;

* JIBE OIIMOKH — OIICHKA «3%»;

* TPU OUITUOKH — OIIEHKA «2.



Jist recta u3 30 BOIIPOCOB:

* 25-30 npaBUIIBHBIX OTBETOB — OILIEHKA «5»;

* 19-24 npaBUIBHBIX OTBETOB — OLICHKA «4»;

* 13-18 npaBUIBbHBIX OTBETOB — OILIEHKA «3»;

* MeHbIIe 12 MpaBUIBHBIX OTBETOB — OILICHKA «2).

Ouenka pedepara

PedepaT oueHuBaercs no caeayomuM KpUuTepUsim:

* coOmroeHne TpeOboBaHM K €ro 0(hOPMIICHHUIO;

* HEOOXOMMOCTh M JOCTATOYHOCTD ISl PACKPBITUSI TEMBI IPUBEICHHOW B TeKcTe pedepaTta nunGopmanmm,
* yMEHHE 00y4aromierocsi CB0O00IHO U3JIaraTh OCHOBHBIE HJI€U, OTPAXKEHHBIE B pedepare;

* CIOCOOHOCTH 00YYArOIIErocs MOHSTh CYTh 33J]aBA€MbIX WICHAMH aTTECTAIIMOHHOW KOMHCCHH BOIIPOCOB U CPOPMYIIMPOBATH TOYHBIE OTBETHI Ha
HUX.

Conepxanue yueOHOT0 nmpeaMeTa

8 KJjacc
BBenenue (5udaco)
[Ipeamer xumuu. MeToJbl MO3HAHUS B XMMHUH: HAOJIOJCHME, SKCIEPUMEHT, MOJeIupoBaHHe. MCTOUHMKM XUMHUYecKoW HHpopManuu, ee
NOJy4YCeHUE, aHATIN3 U MPEJICTaBIICHHE ero pe3yibTaToB. [IoHIATHE 0 XMMUYECKOM dJIeMEHTE U (POpPMax €ro CylnieCTBOBAaHHS: CBOOOJHBIX aTOMax,
IPOCTHIX U CIOXKHBIX BemlecTBax. [IpeBpamienus BemecTB. OTanMune XMMHUYECKUX peaklui oT (pu3nyeckux sBiIeHUH. Poib XMMUU B KU3HU
yenoBeka. Xemodunus u xemodpoOus. Kparkue cBeneHuss U3 UCTOPUU BO3SHUKHOBEHMSI U Pa3BUTUS XUMUHU. POJIb OTEUECTBEHHBIX YUEHBIX B
CTaHOBJICHUM XUMHUYECKOM Hayku — pabotel M. B. JlomonocoBa, A.M. Bytneposa, /. . MenaeneeBa. Xumuueckass CUMBOJIMKA. 3HAKU
XUMHYECKHUX 3JIEMEHTOB U MPOMCXOXKJEHUE MX Ha3zBaHWU. Xumuueckue @opmynsl. MHaekesl U ko3 dunrenTsl. OTHOCUTENbHBIE aTOMHAs U
MoJeKyssipHas mMacchl. [IpoBefieHrne pacueToB MAacCOBOM JOJIM XMMHMYECKOTO 3JIEMEHTa B BEIIECTBE Ha OCHOBE ero ¢gopmyisl. [lepuoanueckas
cucrema xumudeckux snemeHToB [I. 1. MenneneeBa, ee cTpykTypa: Maible M OOJibllIME MEPUOABI, TPYIIBI M moAarpynmnsl. Ilepuoanueckas
cucTeMa Kak CIpaBOYHOE IOCOOME ISl OJTYUYEHUS CBEICHUH 0 XUMHUECKUX HJIEMEHTaX.
Jdemoncrpanum. 1. Mozgenu (mapocrepkHeBbie 1 Ctioapra—bpuriieda) pa3nuuHbIX TPOCTBIX U CIOMXKHBIX BEIIECTB.

2. Konnekuus CTEKISIHHONM XMMHMUYECKOM mocynsl. 3. Koyeknus mMaTepuanoB M M3J€IMI U3 HUX HAa OCHOBE amoMuHus. 4. B3aumopeiicTBue
MpaMopa ¢ KUCIOTOW U MOMYTHEHUE N3BECTKOBOW BO/IBI.

JlabopaTopHuble onbIThl. 1. CpaBHEHNE CBOMCTB TBEPABIX KPUCTAIUIMUECKUX BELIECTB U pacTBOpOB. 2. CpaBHEHHE CKOPOCTH MCIAPEHUS BOJBI,
0JIEKOJIOHA M 3TUJIOBOTO COUPTA C (PUIBTPOBAILHOM Oymaru.

Tema 1. AToMBbI XUMHUYECKHUX 3JIeMeHTOB (9 4yacoB)
ATOMBI Kak (hopMa CyIIeCTBOBaHHUS XUMUYECKUX AJ1eMEeHTOB. OCHOBHBIE CBEACHMSI O CTPOCHUU aTOMOB. JloKa3zaTenbcTBa CIOKHOCTU CTPOCHHS
atomoB. OnbIThl Peszepdopaa. [TnanerapHast Moenb CTpOSHHS aTOMa.
CocTaB aTOMHBIX si7iep: IPOTOHBI, HEUTPOHBL. OTHOCHTENbHASI aTOMHAasi Macca. B3auMOCBSA3b MOHATUHN «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAS
aTOMHasl Macca.
M3MeHeHue yncia IpoTOHOB B siipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX JIEMEHTOB.



W3meneHue yncia HEUTPOHOB B pe aToMa — 00pa3oBaHue U30TONOB. COBPEMEHHOE ONPEEIIEHUE OHITHSI «XUMUUYECKUI 3J1eMeHT». M30TombI
KaK pa3HOBUJHOCTH aTOMOB OJJHOTO XMMHYECKOI'O JIEMEHTA.

OnexTpoHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKUX 3JIEMEHTOB MallblX NepuoJ0B. IIoHATHE O 3aBEpIIEHHOM 3JIEKTPOHHOM
YPOBHE.

[Tepuoanueckast cucrtema xumudeckux snemeHToB J[. M. MeHnneneeBa W CTpoeHHE aTOMOB — (DM3MUECKUN CMBICT TMOPSIKOBOIO HOMEpa
3JI€EMEHTa, HOMEpa IPyIIIbl, HOMEpa NEPUOIA.
N3meHeHne 4ymcna SJIEKTPOHOB HA BHEIIHEM 3JCKTPOHHOM YpPOBHE aroMa XHMHYECKOTO 3JIEMEHTa — O0O0pa3oBaHWE TOJOXKHUTCIBHBIX U

OTpHULATENIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJIOB M HeMeTa/uioB. [IpHurHbl U3MEHEHUS! METANIMYECKHX U HEMETaNIMYeCKUX
CBOWCTB B neproAax u rpymnmnax. OdpasoBanue OuHapHbIX coenuHeHnid. [lonsTre 00 noHHOH CcBsi3u. CxeMbl 00pa30BaHMs HOHHOM CBS3H.
B3aumoneiicTBue aToMOB 3J€MEHTOB-HEMETANIOB MEXAYy coOoii — oOpa3oBaHHE ABYXaTOMHBIX MOJIEKYN MPOCThIX BemiecTB. KoBaneHTHas
HETIOJISIPHAsi XUMUYECKasi CBS3b. DIIEKTPOHHBIE M CTPYKTYpHBIE (hopMyiibl. B3anmoaelicTBE aTOMOB HEMETAIUIOB MEXy cO00i — oOpa3zoBaHHe
OMHApHBIX COCAMHEHUN HEMETaNIOB. DIEKTPOOTpUliaTelbHOCTh. KoBanenTHas nonsipHas cBs3b. [loHATHE O BaJICHTHOCTH KaK CBOWCTBE aTOMOB
00pa30BbIBaTh KOBAJICHTHBIE XUMUYEeCKHE cB3H. CocTaBieHne GopMysl OMHAPHBIX COSAWHEHHI 10 BaJIGHTHOCTH. Hax ok IeHHe BaJICHTHOCTH 110
dbopmyne OMHAPHOTO COETUHEHUS.

B3aumojeiicTBue aToOMOB METANIOB MEX1y c000i — 00pa3oBaHUe METANIMYECKUX KpUcTaioB. [IoHsATHE 0 METAIUIMUECKO CBSI3H.
JeMoncTpanuu. Mojenu aTOMOB XMMHUYECKUX dJeMeHTOB. [lepuoandeckasi cucrema xumuueckux snemeHToB [l M. MenzaeneeBa (paznuyHbie
(bopMbI).

JlabopaTopHble onbIThI. 3. MoenrpoBaHue NpUHIUIA ASHCTBUS CKAHUPYIOIIEro MUKpockorna. 4. Vi3rotoBineHue Mojeneid MoyieKyn OMHapHBIX
coequHeHui. 5. MI3roToBieHne MOJENH, WLUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IlpocTbie BemecTBa (6 4acoB)

[Tonoxenne MetanoB u HeMeTasIoB B [lepuonnyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB

1. U.MenneneeBa. Baxxueiiiue mpocThie BEMIECTBa — METAJUIBI (3KeIe30, alFOMUHUN, KalbLIUHA, MarHUM, HATpHU, Kanuii). O0mue ¢puznyeckue
CBOIcTBa MeTa/ioB. BakHellme mpocThle BellecTBAa-HEMETANUIbI, 0Opa30BaHHbIE aTOMaMH KHCIOpOJAa, BOAOPOAa, a3oTa, cepsl, (docdopa,
yraepoaa. Mosekyibl IpOoCThIX BEIECTB-HEMETAIUIOB — BOAOPOJA, KUCIOPOAA,

a3oTa, rajoreHoB. OTHOCUTEIbHAS MOJEKYJsIpHas Macca. ClIOCOOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX
BEIIECTB — aJUIOTPONHs. AJOTPONHbIE MoaudUKauKu Kuciopoaa, pocdopa, ogoa. Merammndeckue U HEMETAIUYECKUE CBONCTBA MPOCTHIX
BenlecTB. OTHOCUTEIBHOCTD ATOIO MOHSTHS.

Uucno Aoranpo. KonnuectBo BemectBa. Monb. Monsipaas Mmacca. Momnsipablit 00beM ra3000pa3HbIX BeulecTB. KpaTHble eIMHUIBI U3MEPEHUS
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb M KHJIOMOJIb, MUJUIUMOJISIPHAS. U KUAJIOMOJISIPHAsE MacChl BEUIECTBA, MUJLTUMOJISIPHBIA M KUIJIOMOJISIPHBII
00BEeMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ ucnonbp30BaHHEM MOHATHI «KOJIWYECTBO BEUIECTBAY, «MOJIIPHAS MAccay, «MOJIIPHBIA 00HEM Ta30B», «IHCIO ABOTAAPOY.
Jdemoncrpauuu. [Tomydenue ozona. O6pa3iel 6eoro u ceporo oyoBa, 6ernoro u kpacHoro docdopa. Hekoropsie MeTamibpl 1 HEMETAILIIBI €
KOJINYECTBOM BeriecTBa 1 Mosb. MossipHbIi 00beM ra3000pa3HbIX BEIIECTB.

JladoparopHublie onbIThl. 6. O3HAKOMJICHHE C KOJUICKIIUEH MeTa/IoB. 7. O3HaKOMJICHHE C KOJUICKIIMEeH HEMETAJIIOB.

Tema 3. CoenuHeHNs] XHMHYECKHUX 3J1eMeHTOB ( 14 4acoB)



Crenenp okucienusi. CpaBHEHHE CTEIICHU OKUCIICHHS M BaJIeHTHOCTU. OnpesiesieHne CTeTeH! OKHUCIICHUS YIEMEHTOB B OMHAPHBIX COCTMHEHHUSX.
Cocranenue Gpopmys1 OMHAPHBIX COCTUHEHHM, OOIIHIA CITOCc00 X HAa3BaHUM.

bunapHbie coelMHEHHMS METaUIOB M HEMETAJJIOB: OKCHUIBI, XJOpUAbl, cynbhuasl u mnp. CocraBienue ux ¢opmyn. bunapHble coeanHeHUs
HEMETAJJIOB: OKCH/JIb, JIETY4YHEe BOJAOPOAHbBIE COEUHEHNUS, UX COCTaB U Ha3BaHMs. lIpeacTaBUTENN OKCHIIOB: BOJA, YIJIEKHCIBINA ra3, HerameHas
u3BecTh. [IpencraBureny IeTyuynx BOJOPOIHBIX COETUHEHUN: XJIOPOBOIOPO M aMMHAK.

OcHoBaHMs, UX cocTaB M Ha3BaHus. PacTBopuMocTh ocHOBaHM B Bojge. IlpencraBurenu menodeil: THAPOKCHIbI HATPUS, KU U KalbLUs.
[Tonarue 06 MHAMKATOPAX U KAUECTBEHHBIX PEAKLIUSAX.

Kucnotsl, ux cocraB u Hazanus. Knaccugukanus kucnot. [IpencraBureny KUCioT: cepHas, coiisiHasl, a30THast. [loHsaTHEe 0 mIKane KUCIOTHOCTH
(mkana pH). VI3MeHeHne Okpacku HHANKATOPOB.

Counn Kak IPOU3BOJIHBIE KUCIOT U OCHOBAHMH, UX COCTaB M Ha3BaHMs. PacTBopuMocTsb coneil B Boge. IlpencraBurenu coneil: Xiaopua HaTpus,
kapOoHat u pocdar KaabIHs.

AMopdHbIe U KPUCTAJUINYECKHE BEILIECTBA.

MeXMOJIEKYSIPHBIE B3aUMOACHCTBHSL. THITBI KPUCTAJUIMYECKUX PEHIETOK. 3aBHCUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAUTMIYECKUX PEIIETOK.
Yuctsle BemecTBa U cMecu. [IpumMepsl xKUIKKUX, TBEPABIX U ra3oo0pa3Hbix cMeceil. CBolicTBa YMCTHIX BellecTB U cmeceill. Mx cocraB. MaccoBast
¥ 00beMHast JOJIM KOMIIOHEHTa CMecH. PacueTsl, CBSI3aHHBIE C HCIIOJIb30BAHIEM TOHSATHS «I0JIS».

Jemoncrpanuu. OOpa3upbl OKCHIOB, KUCIOT, OCHOBAaHMM M cojeil. Mojenu KpUCTAIMYECKUX PEIIETOK XJIOpUAa HaTpus, aiMasa, OKCUAA
yriepoza (IV). KucnoTHo-menounsie MHANKATOPBI, N3MEHEHHE UX OKPACKU B PA3IMYHBIX Cpelax. Y HUBEPCATbHBIN HHIUKATOP U U3MEHEHUE €T0

OKpacku B pa3iauuHbIX cpenax. [lkama pH.

JlabopaTropHbie onbIThl. 8. O3HAKOMIJICHHE C KOJIIEKIIMEH OKCHIOB. 9. O3HaKOMJIEHHE CO CBOMCTBAMHU aMMHaKa.

10. KauecTBeHHas peakius Ha yraekucislid ra3. 11. Onpenenenne pH pacTBOpOB KUCIIOTHI, IIET0YU U BOJBL.

12. Onpenenenue pH 1MMOHHOTO U 10710YHOTO COKOB Ha cpe3e mi10a0B. 13. O3HaKoMIIeHHE C KOJUIEKIUEH COoeH.

14. O3HakoMIIeHHE C KOJIJIEKI[MeH BEIECTB ¢ pa3HbIM THUIIOM KPHUCTAIJIMUECKON pemieTku. M3rotoBnenue Mojenell KpucTauInyeCKUX peIieToK.
15. O3nakomiieHHE ¢ 00pa31ioM TOPHON OPOJIBI.

Tema 4. U3meHenusi, npoucxoasiuue ¢ Bemecrsamu (14 gacos)

[TonsTHE SIBICHUI, CBA3aHHBIX C U3MEHEHUSMH, POUCXO/IAIIMH C BEIIECTBOM.

SIBreHus, CBsA3aHHBIE C W3MEHEHMEM KPHUCTAJZIMYECKOTO CTPOEHHUS BELeCTBa MPU IMOCTOSHHOM €ro cocraBe, — (U3NYECKHE SIBICHUS.
dusnyuecKue sIBIEHUS B XUMUN: AUCTHIUISIINS, KPUCTAJUIM3AIKs, BbIIAapUBAaHUE U BO3TOHKA BELIECTB, (MIBTPOBAHUE U LIEHTPUPYTUPOBAHUE.
SIBeHus, CBSI3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUECKHE peakuuu. [Ipu3Haku M yCIOBHS MPOTEKAHUS XUMHYECKHX PEaKITHA.
Brienenue TerioTsl 1 cBeTa — peakuuu ropenus. [lonsarue 06 9K30 - U SHIOTEPMUUYECKUX PEaKIUsX.
3aKOH COXpaHEHHs MAacChl BEMIECTB. XMMUYECKHE ypaBHEHHs. 3HaUYCHHE WHACKCOB U K0d(dunmentoB. CocraBieHne ypaBHEHUH XUMHUYECKUX
pEeaKuui.

PacdeTsl Mo XMMHYECKHM ypaBHEHHSM. PerieHne 3amad Ha HaXO0XI€HUE KOJIMYECTBA, MACcChl WM 00BbeMa MPOAYKTa PEaKIUH 10 KOJIHMUYECTBY,
Macce WM 00beMy HCXOJHOTO BellecTBa. PacdyeTsl ¢ MCHOIb30BAHUEM MOHSATHS «I0Js», KOTJa UCXOJHOE BEIECTBO JaHO B BHUJE pacTBOpa ¢
3a/IAaHHOWM MAaCCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA W COAECPKUT ONPEIEIECHHYIO TOI0 TPUMECEH.



Peaknun pasnoxenus. [Ipencrasinenue o ckopoctu xuMudeckux peakuui. Karanusaropsl. @epmentsl. Peakuuu coenunenus. Kartanuruaeckue
U HEeKaTaJIUTUYECKUE PeakIuy, 00paTuMble U HeoOpaTUMble peakuu. Peakiuu 3amenieHus. Pa1 akTHBHOCTH METaJUIOB, €r0 UCIOJIb30BAHUE IS
IIPOrHO3MPOBAHUS BO3MOXHOCTU IPOTEKAHUS PEAKLIMNA MEXy METallaMU M KUCJIOTaMH, PEAKLUil BHITECHEHUSI OJIHUX METAJUIOB U3 PACTBOPOB
uX coyiel ApyruMu Metaiiamu. Peakiuu oomena. Peakuuu HeiiTpanu3anuu. Y ciaoBus MPOTEKaHUsI peakiiuii oOMeHa B pacTBOpax /10 KOHIIA.
Tunel XUMUYECKUX PEAKILUI Ha IpUMEpE CBOMCTB BOJbI. Peakius pa3inokeHus — dJIEKTposIu3 BoAbl. Peaknnu coequHeHns — B3auMOJACHCTBUE
BOJIbl C OKCHJAMU METAJUIOB U HEMETAJUIOB. Y CIIOBUE B3aUMOJCHCTBUSI OKCHJIOB METAJJIOB U HEMETAUIOB ¢ BOAOW. [IoHATHE «THIPOKCUIBI.
Peaxiiuu 3amenienust — B3auMOCCTBUE BOBI ¢ MeTauiaMu. Peakiiuu oOMeHa — ruApoIn3 BEIIECTB.

JemoncTpauuu. Ilpumepsl Qusnueckux sBICHUHN: a) IUIaBieHHE MapaduHa, 0) BO3TOHKA MOJa WJIM OCH30HHON KHCIIOTBHI; B) pacTBOPECHHE
OKpAIIeHHBIX CoJeii; T) Aud@y3uss TyMHMCTHIX BEMIECTB C TOPSIIEH JaMIOYKd HakaiauBaHusA. [IpuMepbl XMMHUYECKHUX SIBJICHUH: a) TOpEeHHUE
maraus, ¢ocdopa; 0) B3aUMOACHCTBHE CONSIHONM KHCIOTHI C MPaMOpOM WM MeloM; B) momydeHue runapokcuna meau (II); r) pactBopenue
MOJIYYeHHOTO THAPOKCHIAa B KHUCJIOTax; 1) B3aumopeiictBue okcuaa meau (II) ¢ cepHod KuCIOTOW mpu HArpeBaHWM; €) pPa30oKECHHE
NepMaHraHaTa Kalus; %) pa3jiokKeHHe MepoKcuia

BOJIOPO/JIA C TOMOIIBIO JMOKCHIA MapraHiia ¥ KaTtanas3sl KapToQens Wi MOPKOBH; 3) B3aUMOACHUCTBUE Pa30aBICHHBIX KHCIIOT C METaJUIaMHU.
Jla6opaTopusle onbIThI 16. [IpokanuBanue Menu B IIaMeHH CIUPTOBKH. 17. 3amenienne Meau B pactBope xiopuaa meau (II) xemnesom.

Tema S. IlpakTukyml.

IIpocreiimme onepauuu ¢ BenecTBOM

1. TlpaBwia TexHUKH O€30MacHOCTH NpU paboTe B XuUMUUYecKoM KkaOuHete. [Ipuembr oOpamienust ¢ gabopaTopHbIM 000pYJOBAaHUEM W
HarpeBaTelbHBIMU Npubopamu. Halmroaenus 3a u3MEHEHUSIMH, IPOUCXOIAIIMMHE C TOPSIIEH CBEUOM, U UX OMUCaHHE (JOMAITHUI SKCIIEPUMEHT).
23. TlpusHaku xuMuvecknx peakmuid. 3. [[puroToBieHre pacTBOpa caxapa M pacdeT ero MacCOBOH JIOJIM B pacTBOPE.

Tema 6. PacrBopenue. PacrBopbl. CBoiicTBa pacTBOpoB 3eKTpouToB (15 yacoB)

PactBopenue kak ¢usmnko-xumudeckuil npouecc. [lonstue o ruaparax m kpucramuiorujaparax. PacrBopumocts. KpuBble pacTBOpUMOCTH Kak
MOJIeJIb 3aBUCUMOCTH PAacCTBOPUMOCTH TBEpIBIX BEIIECTB OT Temmneparypbl. HacelllleHHbIE, HEHACHIIIEHHbIE W TEPECHIIIEHHBIE PacTBOPHI.
3HaveHHe pacTBOPOB JJIsl IPUPOJIBI U CETBCKOTO XO3SMCTBRA.

[ToHsATHE 00 SIEKTPOJUTHUECKOW IUCCOIMALMU. DJIEKTPOIMTHI M HEIIEKTPOIUTHL. MeXaHU3M AUCCOLMAIMMA 3JEKTPOJIUTOB C PA3TUYHBIM
XapakTepoM cBsi3u. CTeneHb AIEKTPOIUTUYECKON qucconnanuu. CUbHbIE U ca0ble 3JIE€KTPOIUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPHH DIEKTPOIUTUUYECKON nucconnanuu. MlonHsle ypaBHeHuUs peakiuii. Peakiun oOMeHa, uaymue 10 KOHIA.
Knaccudukanus "OHOB U UX CBOHCTBA.

Kucnotel, ux knmaccuduxamus. Jlucconnamnusi KUCIOT U UX CBOWCTBA B CBETE TEOPUHU AIICKTPOIUTHUECKON AMCCONMANMH. MOJNEKYISIpHBIE U
MOHHBIE ypaBHEHUs peakiui. BzaumonelcTBHe KHCIOT ¢ METaulaMH. DJIEKTPOXUMHUYECKUW psii HalpshKeHUM MeTaiioB. B3aumoneiicTBue
KHUCJIOT C OKCHJaMU MeTayuloB. B3ammonelcTBHE KHUCIOT C OCHOBAHHUSAMU —pEaKIUs HeWTpaau3auuu. B3aumoneicTBHe KHCIOT C COJSIMHU.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUYECKHX CBOMCTB KHCIIOT.

OcHoBaHus, X kiaaccudukamus. Jlucconuarus OCHOBaHUN U UX CBOMCTBA B CBETE TEOPUH AIICKTPOIUTHUECKON aucconranuu. Bzanmoaeiicteue
OCHOBaHU# ¢ consimMu. Mcnonb3oBaHWE TaOMUIBI PACTBOPHUMOCTH ISl XapaKTEPUCTHKU XMMHYECKUX CBOWCTB OCHOBaHM. B3aumopeiicTBue
1IeJI0YE C OKCUIAMH HEMETAILIOB.



Conu, ux nuccolManus U CBOMCTBA B CBETE TEOPUHU DJIIEKTPOJMTHUECKON auccoruanuu. B3zaumosaeiicTBue cojieit ¢ MeTauiaMu, 0COOEHHOCTH
9TUX peakuuil. BzaumoneiictBue coseii ¢ consimu. Mcnonab3oBanue Ta0iuilbl paCTBOPUMOCTH TSI XapaKTEPUCTUKN XMMHUYECKUX CBOWUCTB COJIEH.

O06o06uienue cBeneHmit 00 okcuaax, UX KIacCU(pUKAIMHA U CBOHCTBAX.

I'enernyeckue psapl MeTalIa U HeMeTaia. [ eHeTrnueckast CBsI3b MEX]y KJIacCaMU HEOPTaHUYECKUX BEIECTB.
OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

Omnpenenenue cTeneHe OKUCIEHUS AJs AJIEMEHTOB, 0Opa3yIOUIMX BELIECTBA Pa3HBIX KJIACCOB. Peaknuum MOHHOTO oOMEHa M OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE peakiuu. OKUCIUTEIb U BOCCTAHOBUTEIb, OKHUCJIEHHE M BoccTaHoBieHHE. CocTaBieHUE YpPAaBHEHHH OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUl METOAOM DJIEKTPOHHOTO OaaHca.

CBoiicTBa NPOCTHIX BEIIECTB — METAJJIOB U HEMETAJIIOB, KUCJIOT U COJIEH B CBETE OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
JeMoncTpanum. VcnbiTanue BemIeCTB U UX PAcTBOPOB Ha 3JEKTPONPOBOJAHOCTh. 3aBUCUMOCTDH DJIEKTPONPOBOJHOCTH YKCYCHOW KHUCIOTHI OT
KOHIIGHTpaluu. [[B>KeHHEe OKpallIEHHBIX HOHOB B JIEKTPUYECKOM M0Jie. B3anumMoeicTBie IUHKA C CEPOil, COJMITHONW KUCIOTOM, XJIOPUJIOM MEIU
(IT). T'openne maruus. BzanmojeiicTBre XJIOPHOM U CEPOBOIOPOTHOM BOJIBI.

JlabopaTopHsle onbIThI 18. B3aumozeiicTBue pacTBOpOB XJI0pUAa HaTpUs U HUTpaTa cepedpa. 19. [loaydyeHre HepacTBOPUMOIO TUAPOKCUAA U

B3auMojeiicTBue ero ¢ kucinoramu. 20. BzaumopeiicTBue KHCIOT ¢ OcHOBaHUsAMHU. 21. B3aumopelicTBUe KHCIOT C OKCHAAMU METAJIOB. 22.
B3aumopeiictBue kucinor ¢ meramamu. 23. B3aumopeiictBue kuciaor ¢ coisimu. 24. BzaumopeiicTBue mienoueld ¢ KUCIOTamH. 25.
BaumoneiicTBue mienodeid ¢ okcuaamMu HemeTaiuioB. 26. B3aumoneiictBue mienoueid ¢ consimu. 27. IlodydeHre U CBOMCTBA HEPACTBOPUMBIX
ocHoBaHui. 28. B3anmo/eiicTBe OCHOBHBIX OKCHIOB ¢ KHcIoTamMu. 29. B3aumoseiicTBue OCHOBHBIX OKCHIOB ¢ Boaoi. 30. B3aumoseiictue
KHUCJIOTHBIX OKCHAOB C ImieiioyamMu. 31. B3aumopelcTBye KHUCIOTHBIX OKCHIOB ¢ BoIoul. 32. B3aummonelcTBue cojeld ¢ KUCIOTaMH. 33.
B3aumoneiictBue cosneit ¢ menouamu. 34. BzaumopeiictBue cosneii ¢ consimu. 35. B3anmoielicTBre pacTBOPOB CoOJei
C METaJUIaMHU.

Tema 7. lIpakTukym 2. CBolicTBa pacTBOPOB 3J1€KTPOJIUTOB
1. Wounble peakiuu. 2. YcIOBHS TEYEHHMs] XHMHUYECKUX pEaKIUil MeXAy pacTBOpaMH »JJIEKTPOJIMTOB 10 KOHIA. 3 Pewienne
AKCTIEPUMEHTAIbHBIX 3a7a4.

Tema 8 .IloBTOpeHne U NPOEKTHASA 1eSATEIbHOCTD (5 4acoB)

9 kaace

Beenenne. O0masi XapaKTepuCcTHKA XMMHYECKHX 3JIEMEHTOB H XHUMHUYECKHUX PeaKIuii.

Iepuonuueckuii 3akon u Ilepuoanyeckasi cucrema xumuueckux 3iemMenToB JI. . MenneseeBa (8uacos)

XapakTepucTUKa 3JIEMEHTA IO €ro nojiokeHuto B Ileprognueckoit cucreme xumudeckux snemeHToB [[. M. MenneneeBa. CBolicTBa OKCHJOB,
KHCJIOT, OCHOBAHUI U COJIEH B CBETE TEOPHUH IEKTPOIUTUYECKON TUCCOLUAIIMN U OKUCICHUS-BOCCTAHOBIICHUS.

[Tonsatue o nepexoaHbIX 31eMeHTax. AM(OTepHOCTh. [ eHeTHuecKuil psa NepexoaHOro 3JIeMeHTa.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xXumuieckux 3meMeHToB 1. M. Menneneesa.

XrMuyeckasi OpraHu3anus ;KUBOW U HEKMBOM IPUPOJIbl. XMMUUECKUN COCTaB siipa, MAaHTHH U 36MHOW KOpBbl. XMMHUYECKUE DIIEMEHTHI B KIIETKaX
YKUBBIX OpraHu3MoOB. Makpo- 1 MUKPO3JIEMEHTHI.



O06o0mieHne CBeNeHH O XMMHUYECKHX peakmuax. Kiaccmpukamus XUMUYECKMX PpEakIUi MO Pa3IHYHBIM TNPU3HAKAM: «UUCIIO U COCTaB
pearupyromux 1 00pa3yrouxcs BeIeCTBY, «TerIoBoi 3 dexT», «HanpaBIeHNE», KI3MEHEHUE CTENICHEeW OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOIINX
pearupyromue BemecTBa», «pa3a», «MCIOIb30BaHHE KaTaiuzaropay. [IoHATHE 0 CKOPOCTH XMMHUYECKOW peakiuu. PakTopbl, BIUSIONIME Ha
CKOPOCTh XUMHUYecKuX peakiuil. Katanuzarops! u karanus. MTHruOuTOphl. AHTHOKCHIAHTHI.

Jemoncrpanun. Pazmuunbsie popmer Tabnunst [. 1.MenneneeBa. Mojenu aTOMOB 3JI€MEHTOB |—-T0 meprojoB. Mojenb CTpOSHUsT 36MHOTO
nrapa (MmomepevyHslid paspe3). 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakIUu OT MPUPOJbl Pearupyrollux BellecTB. 3aBUCUMOCTb CKOPOCTH
XUMHUUYECKON PeaKUU OT KOHLEHTPALUU PEArupyoluX BEMIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOM peaklMK OT IUIOIIA U CONPUKOCHOBEHUS
pearupyromux BellecTB («KHUISIIUNA Cloi»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM pEakIUu OT TEMIIEpaTypbl pearupyroomux BeLIECTB.
I'oMoreHHbIi U reTeporeHHbli kKaraau3bl. DepMeHTaTUBHBIN KaTtanu3. IHrubuposanue.

Jla6opaTopusblie onbiThl 1. [lonydyeHue rugpokcuaa IUHKA U KUCCIEIOBAaHUE €ro CBOMCTB. 2. MoaenupoBanue nocrpoenusi llepuoanueckoit
cucteMbl xuMuueckux aemeHToB /. I.Menneneesa. 3. 3amenienue xene3oM Meau B pactBope cyibdara meau (II). 4. 3aBuCMMOCTH CKOPOCTH
XUMHUYECKON peakuy OT MPUPOABl PEarupyrolux  BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS KHUCIOT C METaulaMU. 5. 3aBUCHMOCTbh CKOPOCTH
XUMHYECKON pEeakluu OT KOHIEHTpPALMM pearupyrolux BEIIECTB HAa IpPUMEpPE B3aUMOIECHCTBHUS LMHKA C COJSIHOW KHUCIOTOW pa3IM4HOMN
KOHIEHTpauu. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pPEeakIuu OT IUIONIaId COMPUKOCHOBEHHS pearupymroIux BemecTs. 7. MoaenupoBaHue
KUIISIIETo C1os». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakluu OT TeMIIepaTypbl pearupyroliuX BEIIECTB Ha MPUMEpPE B3aWMOJAEHUCTBUSA
okcuaa meau (II) ¢ pactBopoM cepHOM KMCTOTHI pa3nuyHON TemrepaTypsl. 9. Pasnoxenue nepokcuaa BOAOpoa ¢ MOMOIIBI0 OKCHJIa MapraHiia
(IV) u karanaszel. 10. OOHapyxeHHe KaTajga3bl B HEKOTOPBIX MUILIEBbIX NMpoAykTax. 11. MHruOupoBanue B3auMOAEHCTBUS KUCIOT C METallaMu
YPOTPOIIHOM.

Tema 1. Merasunl (20 gacoB)

[Tonoxxenne metannos B Ilepnoanueckoil cucreMe xumudeckux aneMeHToB . M. Menneneesa. Metannuueckasl KpUCTaJUIMUECKAsT PELLIETKA U
MeTaJlInueckasi XxuMudeckas cBsizb. OOmue ¢usmueckue cpoiictBa MeTayioB. CrulaBbl, UX CBOMCTBA M 3HaueHUEe. XHMMHMUYECKHE CBOICTBa
METaJUIOB KaK BOCCTAHOBUTEEH, a TAK)KE B CBETE MX MOJI0KEHUS B 3JEKTPOXUMHUYECKOM DSy HaNpsHKEHUH METaslIoB.

Koppo3zus mMetannos u criocodsl 60ps0bI ¢ Hel. MeTtasuibl B mpupoze. OO01miue croco0bl UX MONTYYEeHHUS.

O0masi XapakTepHCTHKA IIeJOYHBIX MeTaoB. Metamiel B npupoje. O6mue cnocodsl ux nomydeHus. Ctpoenue atomoB. lllenounsie
MeTaJlJibl — MPOCThIE BellecTBa. BaxHeillne coequHEHMs IIENOYHBIX METaNIOB —OKCHUAbI, TUAPOKCUABI U COMH (XJIOpUABI, KapOOHATHI,
Cynb(aThl, HUTPATHl), UX CBOMCTBA U IPUMEHEHHE B HApoJHOM Xo3sicTBe. Kanuiinble ynoOpenus.

O0mas xapakTepuCTHKa 3JeMeHTOB riaBHoil mnoarpynnsl II rpynnel. Ctpoenue aromos. lllenoyHozeMenbHbple METAIBI — MPOCTHIE
BellecTBa. BaxkHeillne coequHEHHs MIEJIOYHO3EMEIbHBIX METalIOB — OKCHJIbI, THJIPOKCHIIBI M CONH (XJIOpUAbl, KapOOHATHI, HUTPATHI,
cynbdarsl, pocdarel), UX CBOHCTBA U IPUMEHEHHE B HAPOJAHOM XO03sICTBE.

Amomunuii. CTpoenue atoma, GuU3NUECKUe U XUMHUYECKHEe CBOWCTBA MpocToro BemiecTBa. CoeTMHEHUs aIOMUHMS — OKCUJ U THUJIPOKCH]I, UX
amdoTepHbIii XxapakTep. Baxkneiiue conu amomunus. [IpuMeHeHne allOMUHUS U €r0 COeTMHEHUH.

Kenezo. Ctpoenue atoma, GU3MUYECKHE U XMMHUYECKHE CBOMCTBA MPOCTOro BemiecTBa. I'eHernueckue psaael Fe2+ u Fe3+. Baxueimme comm
kKee3a. 3HaUEHUE JKeJIe3a U €ro COENMHEHNN 1)1 IPUPOABI M HAPOHOT'O XO35MCTBA.



Jemonctpanun. OOpasibl MIETOYHBIX W HIEIIOYHO3EMENbHBIX MeTauioB. OOpa3ipl CIUIaBoB. B3auMojelicTBue HATpHisl, TUTUS U KaJbIUs C
BOJIOM. B3anmoelicTBie HaTpUsl U Mardus ¢ KUCIopoaoM. BzanmonelicTBue MetamuioB ¢ HeMmetauiamu. [lonmydenue ruapokcuaon xenesa (I11) u
(1)
JlaGopaTropuble ombIThbl 12. B3aumoneiicTBHE pacTBOPOB KHUCIOT M cosieil ¢ Mmetamamu. 13. O3HakomiieHME € pyldamu kenesza. 14.
OxpammMBaHue IUIAMEHM COJSIMU IIEJOYHBIX MeTaioB. 15. BzaummopelictBue kanbuusg ¢ Bojou. 16. IlosydeHue ruzapoxkcuzaa KajabLus U
uccienoBane ero cBocTB. 17. IlomydeHue ruapoKcua adlOMUHUS U UCCIIEIOBaHUE €ro CBOMCTB. 18. BzaummopelicTBue xene3a ¢ CONSTHOU
kucaoroil. 19. ITonyuenue rugpokcuos xenesa (II) u (I11I) n uzydyenne ux cBoicTB.
Tema 2. IlpakTukym 1. CBoliCTBa MeTAJJIOB M UX COeUHEHUI

o IIpakTtnueckasi padora Nel OcyiecTBieHrE NENOYKH XUMHUECKUX IPEBpaIleHU

o IIpakTnueckas padora Ne2 I[lonmydeHue u cBOWCTBA COEUHEHNUN METAJIOB

o IIpakTnueckas padora Ne3 PemieHue skcriepuMeHTAIBHBIX 3aJ1a4 Ha pacllO3HABAHUE U TIOJYYCHHUE COSAMHEHUN METaJIOB

Tema 3. Hemeraiabl (30 yacoB)

OO01mas xapakTepucTHKa HEMETaIOB: NojiokeHue B [lepuonnueckoii cucteme xumudeckux snementoB J. .Menneneena,

OCOOEHHOCTH CTPOCHHSI aTOMOB, JJIEKTpooTpumarenbHocTh (D0) kKak Mepa «HeMeTaummuHocTH», pan 0. Kpucrammmyeckoe cTpoeHue
HEMETaJUIOB — MPOCTHIX BewecTB. Ayuorponus. usnyeckue cBorcTBa HeMETAIOB. OTHOCUTEIBHOCTh MOHATHH «METAIU) U «HEMETAILD).
Bopopoa. Ilonoxenue Bogopona B I[lepuoanueckoit cucreme xumudeckux siaemeHToB J[. M. MenneneeBa. CTpoeHne atomMa U MOJIEKYJIBI.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA BOAOPO/IA, €r0 MOIYyYEHUE U IPUMEHEHUE.

Bopa. Crtpoenue mosexynbl. Bomopomnas xumudeckas cBsizb. Du3nueckue CBOMCTBA BOJABI. AHOMaJMM CBOWCTB BOJBL. ['mapodunbHble U
rupooOHBIE BeIlIecTBA. XUMHUYECKHE CBOWMCTBa Bojbl. KpyroBopoT Boasl B mpupone. Bomoouncrka. Asparus Boabl. boiToBbIe (DUIBTPEIL.
MunepanbHble BoAbL. JJUCTHIIIMpOBaHHAs BOJIA, €€ MOJIy4eHHE U IIPUMEHEHUE.

O0mas xapakrepucTuka rajoreHoB. CtpoeHue aroMoB. IIpocTeie BelecTBa U OCHOBHBIE COEIMHEHMS TallOT€HOB, WX CBoMcTBa. Kparkue
CBeZIeHMsI 0 XJiope, Opome, ¢pTope u uoze. [IpumeHeHne raloreHoB U UX COEAMHEHUH B HApOJHOM XO3sICTBE.

Cepa. CtpoeHue atoma, aJuIOTpONUs, CBONCTBA M MpHMeHeHHue pomouueckoil cepsl. Oxcuabl cepsl (IV) u (VI), ux nomydyenue, cBoiicTBa u
npuMmeHeHnre. CepHast KUCIIOTa U €€ COJIM, UX IPUMEHEHHE B HapOJHOM Xo3siiicTBe. [Ipon3BOACTBO CEPHOI KUCIIOTHI.

A3ot. CTpoeHHEe aTOMa U MOJIEKYJIbI, CBOMCTBA IPOCTOTO BellecTBa. AMMHAK, CTPOCHHUE, CBOMCTBA, MOJyYyeHue U npumeHeHue. Cojin aMMOHUS,
ux cpoiictBa u mpumenenue. Okcunbl azota (II) u (IV). A3oTHas KucnoTa, ee CBOWCTBa M MpUMEHEeHHe. HUTpaTel M HUTPUTHI, TpobIeMa UX
COJIEp’KaHusl B CEIbCKOXO03UCTBEHHOU MPOIYKIIMH. A30THBIE y100pEHUS.

®ocdop. CTpoeHue aToma, aJUIOTPOIHUs, CBOMCTBaA Oenoro u kpacHoro ¢ocdopa, ux npumeHenune. OCHOBHBIE coeMHEHUs: okcul hocdopa (V)
u oprodochopnas kuciora, pocharer. DocdopHbie ynoOpeHus.

Yraepoa. CtpoeHue atoma, asIOTponus, cBoiicTBa Moaudukanuii, npumenenue. Oxcuasl yraepoaa (II) u (IV), ux cBoiictBa U nmpuMeHeHUe.
KapOoHnaThbl: KanbLuT, cO/a, OTAll, UX 3HAY€HHE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemuuii. CTpoeHne aroma, KpUCTaJUIMYECKUN KPEMHHUM, ero cBoicTBa U nmpuMeHeHue. Oxcup kpemuus (IV), ero npupoaHbie pa3HOBUIHOCTH.
Cunukatel. 3Hau€HUE COEAMHEHUI KpEMHUS B )KUBOM M HEXKUBOU npupoze. [ToHsTHe 0 CUITMKAaTHOM MPOMBIIIJIEHHOCTH.



JdemoncTpanuu. OOpasipl raJloreHOB — MPOCTHIX BEIIECTB. B3anmoielicTBUE TaJIOTEHOB C HATPHEM, C IIOMUHUEM. BbITeCHEHHE XJIOPOM
OpomMa wWiIM HOJa M3 pacTBOPOB HX cojeil. B3aumonelicTBue cepbl ¢ MeTallaMd, BOJOPOJOM M KHUCIOpoaoM. BzaummopeiicTBue
KOHLEHTPUPOBAHHOMN a30THON KHUCIIOTHI ¢ MeJbto. Iloriomenne yriaem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHOBIEHHE MEU U3 €€ OKCuaa
yraem. OO0pa3ibl NPUPOTHBIX COEAMHEHUN XJiopa, cepbl, (ocdopa, yriepona, kpemHus. OOpasilbl BaXHEHIIMX JJIsI HApOJHOTO XO3siiCTBa
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, [IEMEHTA.

JladopaTopubie onbIThl. 20. [TonydyeHue u pacrnoznaBanue Bojgopoza. 21. MccnenoBanue moBepXHOCTHOTO HATsHKEHUS BOJbI. 22. PacTBopeHue
nepMaHraHata Kajusl WJIM MeIHoro Kymopoca B Boxe. 23. I'muaparamus oGe3BokeHHOro cyibdara meau (II). 24. M3roroBiieHHE THUIICOBOTO
ornevarka. 25. O3HaKOMJICHHE C KOJUICKIHMEH OBITOBBIX (UiIbTpoB. 26. O3HAKOMJICHHE C COCTAaBOM MUHEpaibHOW Boabl. 27. KauecTBeHHas
peakuus Ha rajgoreHuA-uoHsl. 28. Ilomyuenue u pacnosHaBaHue kucinopozga. 29. 'openue cepsl Ha Bozayxe U B kuciopoge. 30. CpoiicTBa
pa3baBiieHHOI cepHOil kKucnoThl. 31. M3yueHue cBoiicTB ammuaka. 32. Pacno3naBanue coneit ammonus. 33. CBolicTBa pa30aBlieHHON a30THOI
KUCIOTHL. 34. B3aumojelcTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Menwio. 35. I'openue dochopa Ha BO3ayxe W B Kuciopone. 36.
PacnioznaBanue ¢docdartos. 37. I'openue yris B kucinopopae. 38. IlomydeHuwe yroiapHOM KHCIOTHI U u3ydeHHe ee cBoicTB. 39. Ilepexon
kapOoHaToB B runpokapOonatsl. 40. Paznoxenne rugpokapoonata Hatpus. 41. [lomydenue KpeMHEBON KUCIIOTHI U U3YUEHHE €€ CBOICTB.

Tema 4. Ilpaktukym 2. CBoiicTBa cOeIMHEHHUII HEMETAJLII0B

1. Pemenne sxcniepuMeHTaNbHBIX 3a7a4 1o Teme «[loarpynma kucinopoaa». 2. Pemenne sxcriepuMeHTaNbHbIX 3a7a4 o Teme «lloarpymnma azora
u yriepojay. 3.Baxxnelme HeMeTaulbl U UX COSAMHEHHUS.

Tema 5. Xumus u okpy:kaomas cpeaa (S yaca)

Tema 6. O600111eHre 3HAHUIA 10 XMMHH 32 KYPC OCHOBHO¥ LIKOJIbI, IPOEKTHAS AeATeJIbHOCTbD. (5 4acoB)

[Tepuonnueckuii 3axkoH u Ilepuoguueckas cucreMa xuMuueckux 3ieMeHToB [[. M.MenneneeBa. @U3NYECKUN CMBICI MOPSAKOBOTO HOMEpPA
9JIEMEHTa, HOMEPOB IEpHOJa U IPYNIbl. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB M MX COEIMHEHUN B MEPUOJAX U IPYyNIAxX B CBETE
IPEJICTaBICHUH O CTPOCHHUH aTOMOB 3JIeMEHTOB. 3HaueHue lleproanyueckoro 3akoHa.

Bunbl XuMu4ecKuX CBA3€H U TUIBI KPUCTAIUIMYECKUX PEIIETOK. B3auMOCBSI3b CTPOEHMS U CBOMCTB BEILECTB.

Knaccupukanus XuMHUUECKUX peakIMil MO0 pa3iIudyHbIM IpHU3HAKaM (YMCIO M COCTaB PEAarupyrolux U o0pa3yloIIMXCs BEIIECTB; HaIU4He
rpaHuIlbl pasnena ¢as; TerioBoil 3hGeKT; N3MEHEHNE CTeNeHeH OKUCICHHUSI aTOMOB; UCIIOJIb30BAHUE KATAM3aTOPa; HAIIPABICHUE TIPOTCKAHHMS ).
CKOpOCTh XMMHUYECKUX peaklUuil M (akTophl, Biausiomue Ha Hee. OOpaTUMOCTh XMMHYECKHX PEAKUUH M CIOCOObI CMEIIEHUS XUMHYECKOTOo
paBHOBECHS.

[IpocTeie M cnokHble BemecTBa. MeTalabl M HEMETaJUlbl. ['@eHeTHYecKue psiabl MeTajla, HEMETaula M NepexoaHoro meramuia. OKcuasl U
TUAPOKCUBI (OCHOBAaHMS, KUCIOTHI, aM(pOTepHbIe THIPOKCHUIBI), coiu. X cocTaB, kiaccudukanus U oOliMe XMMHUYECKHE CBOWMCTBA B CBETE
TEOPUU IEKTPOJIUTHUECKON AUCCOLUALINH.



TemaTHuyeckoe MIIAHUPOBAHUE

8-il Kj1acc
KoumnuecTBo yacos D1eKTPOHHDIE Yuér pabdoueit MPOrpamMMbl
BOCIUTAHUS
Ne | HaumeHoBaHuMe pa3aesioB M Beero Konrpousnbie | llpakTuueckue (undposbie)
/1 | TeM NporpaMmbl padoTHI padoTHI o0pa3oBaTe/bHbIEC
pecypcbl
Temal. [lepBoHayajibHbIe XUMUYECKHE IOHATHS
YCTaHOBJICHHE JIOBEPUTEIbHB]
OTHOIIEHUH MEXYy Y4HUTEIEM
YYEHUKAMH, CIOCOOCTBYIONTH
Buborexa MO3UTUBHOMY BOCTIPUSITH
1.1 | Bsenenue 5 LOK https://m.edsoo.ru/7 | ¥ TaHHMHICA TpeOOBAaHHH M TIpOCK
£41837¢ yuuTens ,MIPUBJICYEHUIO UX BHUMAHY
- K o0cyxaaemMon Ha YPOK
uH(popmanuy,
BOCIIMTAHHEC naTpuoTu3Ma u YYBCT]
TOPAOCTHU 32 POCCUMCKYIO HAYKY
Hroro nio pazgeny 5
Tema 2. ATOMBI XUMHY€CKHX 3JIEMEHTOB
2.1 | Crpoenue atoma 4 bubnuorexa LHOK | gopmupopanue OTBETCTBEHHOI'O
https://m.eds00.ru/7f41837¢ | grpomenus x yué6e, TOTOBHOCTH H
o | x . L Bu6amnoTexa 1IOK CIOCOOHOCTH  OOydYaromuxcsi K
: MMUYecKasi CBsI3b .
https://m.edso0.ru/00adaab8 | CAMOPa3BHTHIO I CaMOOOPa30BaHHIO;
Hroro no pazneny 9
Tema 3. IlpocTbie BenecTBa
bubnuoteka . CO37aHMe ONArOMpPHUATHBIX YCIOBHH I
3.1 | Meramibl,. HEeMETaJUIbI. 2 IMOK https://m.eds00.ru/7 [pa3BuThsT LEHHOCTHBIX OTHOLICHUH K

f41837c

MPpUPOJAC KaK UCTOYHUKY KU3HHU HA 36MJ’IC,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.2

KonmuecTBeHHBIC OTHOIICHUS

bubanoreka
IHOK https://m.edsoo.ru/7
f41837c

OCHOBE CaMOI0 €€ CYIICCTBOBaHMUS,
HY>KJAIOMIecs B 3aIlUTE W MOCTOSHHOM
BHUMAaHHH CO CTOPOHBI YEJIOBEKA;

Hroro no pazneny

6

Tema 4. COCL[I/IHeHI/Iﬂ XUMHUYECKHUX IJICMCHTOB

bubnuoreka dbopmHpoBaHUE KOMMYHUKATUBHOMN
4.1 |CrerneHb OKUCIEHUS 3 IHOK https://m.eds00.ru/7 [komreTeHTHOCTH B OOIIEHMH U
f41837c cOTpyaHUYeCTBe4
dbopmupoBaHue LIETTOCTHOTO
492 Kiaccsl HEOPraHU1eCKuX| bubnuorexa L[IOK MHUPOBO3DEHHS,  COOTBETCTBYIOIIErO
BEIIIECTB https://m.edsoo.ru/7f41837c COBDEMEHHOMY  YPOBHIO  DA3BUTHS
Bubimmoreka HAyKH U OOIIECTBEHHOM MPAKTHUYKH.
4.3 |CtpoeHue BeliecTna 5 1 LOK https://m.edsoo.ru/7
f41837c
Hroro no pazneny 14

Tema S. U3meHeHus , npoucxoasilye ¢ BelecTBaMu

51 IT . bubnuoteka LIOK |mpuBneueHue BHUMAaHUs
1. [Tumnbel XUMUYECKUX peaKInil 11 1 ]
https://m.eds00.ru/7f41837¢ |oOyuarormxcs K LIEHHOCTHOMY|
acleKTy  H3y4aeMbIX Ha  ypoKax
SIBIICHIIA,
IIPUMEHEHNE Ha ypOKax
. Bu6amnoTexa [[OK |[AHTCPAKTHBHBIX bopm paboThI
52 [Xumieckuii paxTiiym Nel 3 https:/m.edso0.ru/ff0d28c8 [0OYHAIOUIMXCS,  HHTEJUIEKTYATbHBIX
urp, CTUMYJTUPYIOIIIUX
[103HABATEIIbHYIO MOTHUBAIUIO
[IIKOJIbHUKOB;
Hroro no pazneny 14
Tema 6. PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB 2JIEKTPOJIMTOB
6.1. [PriexTponmTHICCKas 9 bubnuotexa LIOK ¢opmupoBanue L[EJIOCTHOTO

https://m.edsoo.ru/7f41a6
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nuccoruanus

OKHUCITUTENBHO-
BOCCTAHOBUTEIIBHBIC PEAKIIHU

6.2.

36

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

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  YpPOBHIO  pPa3BUTHS
HAyKM M OOILECTBEHHOW TPaKTUKH;
pa3BUTHE MOPAJIBHOTO CO3HAaHUA U
KOMIIETEHTHOCTH B pelieHun

6.3 [Xumuyeckuit mpaktukym Ne2

Hroro no pazneny

15

bubnmmoreka [HOK
https://m.edsoo.ru/7f41a6
36

MOpaJbHBIX TpoOJeM Ha OCHOBE
JIMYHOCTHOTO  BBIOOpa;  CO37aHue
OJIarONpPUATHBIX YCJIOBUU 181
Pa3BUTUS IIEHHOCTHBIX OTHOIICHHH K
3HAaHUAM KakK HHTCJUICKTYAJIbHOMY
pecypcy, obecrieunBaromemMy Oyayiiee
JeII0BeKa, KaK pe3yibTary,
KPOIOTJIMBOTO, HO YBJIEKATEIHHOTO
y4aeOHOro Tpy/ia

Tema 7. IloBTOpeHue

IIpoekTHas neaTenbHOCTh

pa3BUTHE MOPAJIHHOTO CO3HAHUS U
KOMIICTCHTHOCTHU B PEIICHUA
MOpaNbHBIX TPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpA.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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9 kaacce

Ne
n/n

HaumeHoBaHue pasaeioB M TeM
NMPOrpamMMbl

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Yuér pabdoueit
BOCIIMTAHUS

NPOrpaMmblI

Tema 1.001mas XapaKTepUCTHKA XUMUYECKHUX IJIEMEHTOB U XUMHYECKHX PeaKkuni

[ToBTOpenue u yrmyOjeHHe 3HAHUI

bubmuoreka POIII
https://resh.edu.ru/su

CO3/1aHre ONMArONpPUSATHBIX YCIOBUH IS
Pa3BUTHS IICHHOCTHBIX OTHOIICHWUH K

11 OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca 3 1 bject/lesson/3093/sta 3HaHHAM  Kak  MHTCJUICKTYalbHOMY
rt pecypcy, oOecrieurBaroIeMy Oyayiiee
4eJI0BEKa, KaK pe3yJbTary
XapakTepucTHKa XMMHIECKOTO AIIEMCHTA bubnuoteka KPOMOTIMBOTO, HO  YBJICKATECIBHOTO
1.2 |ma  ocHoBaHmM  mHoJNOKEHHA B |3 [IOK https://m.edso [y4ebnOTO Tpy/a; no0ykaeHue
HIEPUOMIECKOM CHCTEME 0.ru/7f41a636 [IKOJBHUKOB ~ COOJIIOJIATh Ha  YPOKE
OOLIENPUHATBIE  HOPMBI  TTOBEIEHHMS,
bubnuorexa npaBuwia  OOMIEHUS CO  CTapIIUMH
13 OcHOBHBIE 3aKOHOMEPHOCTH | , LIOK _ https://lesson. |(yunrensmm) u CBEPCTHHKAMHM
" | XAMHUYECKUX peaKinit edu.ru/lesson/73cfef |(ukonbHuKaMu), OpUHIMIBLL y4eOHOM
bd-cfb6 NVCLUIIIIMHBI M CaMOOpTraHu3aluu
Hroro no paszneny 8
Pa3znen 2. MeTalsibl M UX COeIMHEHMSI (hopMHPOBaHHE OCHOB SKOJOTHUYECKON
KYJIBTYPBI COOTBETCTBYIOLIEN
bubmiorexa COBPEMEHHOMY YPOBHIO
2.1 O6U_II/IC CBOMCTBa METAJIIOB 4 I_[OK h'['[QS//mEdSO 3KOJIOTUYECKOr0 MBIIIIICHHUS,
0.ru/7f41836¢ ¢opmuposanue LIEJIOCTHOTO
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
. bubnunoreka
29 Baxnermue MeETalIbl " Ux 13 1 ITOK https://m.edso COBPEMEHHOMY  yPOBHIO Pa3BP‘1TH’I
COEIMHEHUS NUPS.//M.€ASO | yayku u 06mEecTBEHHOM NPAKTHKHY;
0.ru/7f41836¢
(dhopMupoBaHue OCO3HAHHOTO,
2.3 |Xumnueckuii mpaktukym Nel 3 3 YBaKHTEIEHOTO u

I[O6p0)l(eHaTeJ'ILHOFO OTHOLICHUA K
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IpYyroMy 4YeJloBEKy, €ro MHEHHIO,
MHUPOBO33PCHHIO

Hroro mo pazneny 20
Tema 3. HeMeTa/lJIbl M MX COeIUHEHUS
bubnmoreka [IOK  |popmupoBanne cTpemieHHs y3HaBaTh
31 OO1ast XapaKTepUCTUKA XUMUYECKUX 4 https://lesson.edu.ru/ [HOBOe, MPOSBIATE JIHOOO3HATENBLHOCT,
"~ | anemenToB VIIA-rpynmsl. [anoreHst lesson/b6086ed4-  |UCHHTH 3HAHUS; BKIIOYCHHE B YPOK
e33e UTPOBBIX MpONEeayp, KOTOPEIE
[MOMOTaloT MOJJAEPKaTh MOTHBAIUIO
OO01mas XxapakKTepUCTHKa XUMHUYECKUX bubnmoreka neTeii K MONYYCHHIO  3HAHUIA,
3.2 | anementoB VIA-rpynmel. Cepa u ee |8 LIOK https://m.edso [HanaxuBaHUIO MO3UTHBHBIX
COCTMHEHUS 0.ru/7f41a636 MEKIITMYHOCTHBIX OTHOLIEHHUH B KJIACCE;
hopMupoBaHue 1[EJIOCTHOTO
O6H.[3.$I XapaKTCPHUCTUKA XUMHNYCCKHX bubnuoreka MUPOBO33pPEHUA, COOTBETCTBYIOILETO
3.3 |anementoB  VA-rpynmel.  Asor, |9 LIOK https://m.edso [coBpeMenHOMYy ~ ypOBHIO  pa3BUTHS
dbocdop 1 UX COeTUHCHHS 0.ru/7f41836¢ HayKl ¥ OOUIECTBEHHOH IPaKTHKH;
OCBOCHHUE COLMAJIBHBIX HOPM, IIpaBUJI
OO0mmas xapakTepUCTHKa XUMUYECKUX bubnnoreka MOBE/IEHNSA, poieii H (OPM COLHATBHOI
3.4 | onemenros IVA-rpynmsl. Vriaepox u |9 HOK https://m.edsO  |xusuu B rpynmax u cooGmecTsax;
KPEMHUI U UX COEAMHEHUS 0.ru/7f41a636
Hroro mo pazueny 30
Tema 4. Xumus 4 OKpy:Kaomas cpeaa
NMHUIUUPOBAHUC u OAACPIKKA|
MCCIIE0BATEIbCKON JIeATEeIIbHOCTH|
LIKOJIbHUKOB B paMKax p€ajin3aliui UMHU
NMHAWNBUAYaAJIbHBIX )51 TPYIIIOBBIX|
BH6HHOTeKa HCCJIICA0BATCIILCKUX IMTPOCKTOB, UTO JACT
41 BemectBa u Martepuansl B OKH3HU 5 ITOK https://m.edso [IKOJIbHUKAM BO3MOKHOCTh

YCIOBCKa

0.ru/7f41a636

NpUOOPECTH HABBIK CAMOCTOSITEIBHOTO
pEIIeHUST TEOPETHYECKON TIPOOIIEMBI,
HaBBIK T'€HEPUPOBAaHUA U O(OPMIICHUS
COOCTBEHHBIX uaeu, HaBBIK
VBOKUTEIHHOTO OTHOIICHUS K 4YKUM
unesM, oQOpMICHHBIM B  paborax
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IPYTHUX HCCcleoBaTeNeH, HaBBIK
yOJIMYHOTO  BBICTYIUICHHS  IIEpe]|
QyJUTOpUEH, apryMEHTHPOBaHUS U
OTCTauBaHUs CBOEH TOUYKH 3PEHUSI.

Hroro no pazneny 5
Tema 5. O000IIEHNE 3HAHUN 110 XUMUHU
(bopMHpOBaHHE LEHHOCTH 370POBOTO U
Oe3omacHOr0 00pas3a XU3HH; YCBOCHHWE
bubnuoreka [IpaBuUIl UHAWBHUIYAJIBHOTO "
[ToBTOpEHUE 5 LIOK https://m.edso |komnexkruBHOTO 0€3011aCHOrO
0.ru/7f41a636 [TOBCICHUS B Ype3BBIYAITHBIX
CUTyalluAX, YrpoOXaromuxX XKHU3HH H
310POBBIO JIIOJIEH.
OBUIEE KOJIMYECTBO YACOB IIO 68
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