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Paznen 1. Ilnanupyemblie pe3yjbTaThbl OCBOCHHS Y4eOHOI0 mpeaMera
®opMupOBaHHE YHUBEPCAIbHBIX Y4eOHBIX AeiiCTBU.

CrannapTt ycTaHaBiaMBaeT TpeOOBAaHMS K pe3ysibTaTaM OCBOEHHUS OOy4arolMMUCS
OCHOBHOH 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHMs:

JMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTb M  CIIOCOOHOCTh OOyyaromuxcs K
CaMOpa3BUTHUIO U JIMYHOCTHOMY CaMOONPEENIECHUI0, CPOPMUPOBAHHOCTh MX MOTHBALMU K
OOy4yeHHI0O U 1IeJCHANPABICHHON I103HABATENbHOM JEATEIBbHOCTH, CHCTEMbl 3HAUYUMBIX
COLIMAJIbHBIX Y MEKJIMYHOCTHBIX OTHOLIEHUH, IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, OTPAKAOLIUX
JUYHOCTHBIE U TPAKIAHCKUE MO3UUMM B JCATECIBHOCTH, COLUAJIBHBIE KOMIIETCHIIMH,
[IPaBOCO3HAHUE, CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHBIE IJIaHbl, CIIOCOOHOCTH K
OCO3HAaHHUIO POCCUNCKON UIEHTUYHOCTH B MTOJIUKYJIBTYPHOM COLIUYME;

MeTanpeJMeTHbIM, BKJIIOYAIOIIUM OCBOCHHbIE OOYYAalOUIMMHCS MEXIPEIMETHBIE
IOHATUS M  yHHUBEpCaJbHble ydeOHble JEHCTBHS  (peryJsITHBHBIE, I103HABaTeJIbHbIE,
KOMMYHHKATHUBHbBIE), CIOCOOHOCTh WX UCIHOJIb30BaHUS B Y4YEOHOM, IIO3HABaTEIbHOM U
COLMAJIbHOW TNPAKTUKE, CaMOCTOSTEIbHOCTh IUIAHUPOBAaHMS U OCYILIECTBICHHUSA Yy4eOHOI
NEeSATEJbHOCTH U OpraHM3alMi y4eOHOro COTpYIHHYECTBa C IeJaroraMd M CBEPCTHUKaMH,
MOCTPOSHHE UHIMBUAYAIBbHON 00pa30BaTeIbHON TPACKTOPHH;

NpeaIMeTHbIM, BKJIIOUAIOIIUM OCBOEHHBIE O0YYAIOUIMMUCS B XOJ€ M3ydeHHUs Yy4eOHOro
npeaMeTa yMeHus cnenududeckue Ui JaHHOM MpeIMeTHON 00JacTH, BUIBI AEATEIbHOCTH IO
MIOJIy4YE€HHIO HOBOI'O 3HAHUS B paMKax yueOHOro mpeimMeTa, ero npeodpa3oBaHUI0 U IPUMEHEHHIO
B Y4€OHBIX, yU€OHO-TIPOEKTHBIX M COLAILHO-TIPOEKTHBIX CUTYalUAX, (POPMUPOBAHNE HAYUHOTO
TUTIA MBIIUICHUS, HAYYHBIX MPEJACTABICHUM O KJIFOUEBBIX TEOPUSAX, TUIIAX U BUIAX OTHOILIECHUH,
BJIaICHHE HAy4YHON TEPMUHOJIOTUEN, KIIFOUEBBIMU ITOHATUAMHI, METOAAMH U IPUEMAMH.

JIn4HOCTHBIE pe3yabTAThI OCBOCHHSI OCHOBHOIl 00pa30BaTe/IbHON INPOrpamMMbl
OCHOBHOT'0 0011er0 00pa3oBaHMsA OTPAXKAIOT:

- BOCIIUTAHUE POCCUICKOM I'PaXkIaHCKOM MACHTUYHOCTHU: NTaTPUOTU3MA, yBaXkeHHs K OTedecTBy,
IIPOLJIOE M HACTOsALEE MHOIOHALIMOHAJIBHOIO Hapoaa Poccuu; oco3HaHUE CBOEU ITHHYECKOU
IIPUHAJICKHOCTH, 3HAHUE HMCTOPHMHM, A3bIKA, KYJIBTYPBl CBOErO0 HApola, CBOETO Kpas, OCHOB
KYyJbTYpHOIO Haciueauss HapoaoB Poccum M 4enoBedecTBa; YCBOCHHME TI'yMaHUCTUYECKHX,
J€MOKPATUYECKUX U TPATULMOHHBIX LIEHHOCTEH MHOIOHAIIMOHAIBHOI'O POCCUHCKOIO OOIECTBA;
BOCIIMTAHHME UyBCTBAa OTBETCTBEHHOCTH U J0Jra nepex PoanHoii;

- (opMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHMIO, TOTOBHOCTH U CIIOCOOHOCTH
00yYaromuxcst K CaMOpPa3BUTHIO M CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIIMU K OOYYEHUIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M NOCTPOEHHIO JalbHEHIIel MHIUBUAYAIbHOW TPACKTOPHH
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MUpE mpodeccuii u npohecCHOHATBHBIX TPEAIOYTCHUH,
Ha OCHOBE ()OPMHUPOBAHUS YBaXHUTEIBHOTO OTHOIIEHUS K TPYLY;

- (QopmHupoBaHUE LEIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHON NPAKTUKH, YYHUTBHIBAIOIIEIO COLUAIBHOE, KYyJIbTYpHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI0 MUPa;

- (hopMuUpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U 100POKENATETbHOIO OTHOIIEHUS K JPyTOMYy
YEJI0BEKYy, €r0 MHEHHIO, MUPOBO33PEHMIO, KYJIbTYpe, S3bIKY, Bepe, IPakIaHCKOW MO3ULMUH, K
UCTOPUH, KYJIBTYpE, PEJIUTUH, TPAAULIHASAM, A3bIKaM, IEHHOCTSIM HapoA0B Poccuu n Hapoj0B Mupa;
TOTOBHOCTH M CIOCOOHOCTHM BECTH [HAajor C JAPYTUMHU JIIOJABMH U JOCTUTaTh B HEM
B3aMMOIIOHUMAaHMSI;

- OCBOEHHE COIMAJIbHBIX HOpPM, IpPaBUJ MOBEIEHHUS, pojell U GopM couMaIbHOW KHU3HU B
rpynmnax 1 coo0IecTBax, BKIH0UYas B3pPOCIbIe U COLMAIbHBIE COOOIIECTBA; YUaCTHE B IIKOJIBHOM
CaMOYIIPABJICHUU U OOIIECTBEHHOH H3HU B IMpejesax BO3PACTHBIX KOMIETEHLUH ¢ Y4ETOM
PETrHOHAJIBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX K YKOHOMHUYECKUX OCOOCHHOCTEH,;



- pa3BUTHE MOPAJBHOTO CO3HAHHMS W KOMIICTEHTHOCTH B PEIICHWH MOPAJIBHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUPOBAHWE HPABCTBCHHBIX YYBCTB W HPABCTBCHHOTO
MOBEICHHS, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHBIM MOCTYITKAM;
- QopmupoBaHUE KOMMYHHKATUBHOW KOMIICTCHTHOCTH B OOIICHWH W COTPYJHUYECTBE CO
CBEPCTHHKAMH, JIETBMH CTapiiero W MIIAJIIET0 BO3pacTa, B3pOCIBIMA B  IPOIECCE
00pa3oBaTeNIbHOM, OOIIECTBEHHO TMOJIE3HOH, YyU4eOHO-HUCCIIeI0OBATEILCKOM, TBOPYECKON U JPYTHX
BUJIOB JICSITEIIBHOCTH;
- (opmupoBaHMEe TEHHOCTH 3J0POBOTO M O€30mMacHOro oOpas3a >KU3HH, YCBOCHHE IPaBUII
WH/IMBUIYaJIbHOTO M KOJUICKTHBHOTO O€30MaCHOTO TOBEJCHUS B YPE3BbIUANHBIX CHUTYAIHsIX,
YIPOKAIOIINX KU3HU U 3J0POBBIO JIFOJICH, MPaBUII TOBEJICHHS HA TPAHCIIOPTE M Ha JIOPOrax;
- opMHpOBaHUE OCHOB 3KOJOTHUYECKOW KYJIBTYPhl COOTBETCTBYIOUICH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBINUICHHSI, PA3BUTHE OIBITa SKOJOTUYCCKH OPHEHTUPOBAHHOHN pediieKCHBHO-
OLICHOYHOM M MPAKTUYECKON JESATSILHOCTH B KM3HCHHBIX CUTYAIIUsAX;
- OCO3HaHWE 3HAYCHUS CEMbU B )KM3HHU YCIIOBEKa M OOMICCTBA, MPUHATHE IICHHOCTH CEMEWHOM
KHU3HH, YBOKUTEIHHOE M 3a00TIIMBOE OTHOIICHUE K YWICHAM CBOCH CEMbH;
- Ppa3BUTHE 3CTETUYCCKOTO CO3HAHMS YepPe3 OCBOCHHUE XYIO0KECTBEHHOTO HACJICIUS HAPOIOB
Poccun u Mupa, TBOpYECKOU NEATEIBHOCTH ICTETHUECKOTO XapaKkTepa;
- (opMHpoBaHWE OCHOB IIPAaBOCO3HAHWS IS COOTHECCHHS COOCTBEHHOTO TIOBEICHHUS W
MOCTYNIKOB JIPYTUX JIOJed C HPABCTBEHHBIMU IIEHHOCTSMHU W HOpPMaMHu TIOBEJCHUS,
YCTaHOBJICHHBIMU  3aKOHOAATeNbCTBOM  Poccuiickoit ~ ®Denepanuu, yOESKICHHOCTH B
HEO0OXOIMMOCTH 3alUINATh MPABOMOPSAOK IMPABOBBIMU CIIOCOOaMU M CPEACTBAMHU, YMEHUH
peaTM30BBIBATH OCHOBHBIC COIMAIILHBIC POJIH B IPeJIieliaX CBOSH JeeCIIOCOOHOCTH.
MeTanpeamMeTHbIe pe3y/IbTAaThl 0CBOCHUSI OCHOBHOI 00pa30BaTeJbHOI NMPOrpaMMbl
OCHOBHOT'O 001Ier0 00pa30BaHMsl OTPAXKAIOT:
- YMEHHE CaMOCTOSITEIbHO OMPEENSITh e CBOETO O0YUYEeHHs, CTAaBUTh U (POPMYITHUPOBATH ISt
ceOsl HOBBIC 33J]a4M B y4&0e M MO3HABATEILHOM JEATSIBHOCTH, Pa3BUBATh MOTHUBBI H HHTEPECHI
CBOCH MMO3HABATEIHHON ACSITENLHOCTH;

- YMEHHUE CaMOCTOSTEIIHO TUTAHUPOBATh MY TH JOCTHKCHHUS IIEJICH, B TOM YUCIICAIbTePHATUBHBIC,
OCO3HAHHO BBIOMpaTh Hambosee 3hPeKTUBHBIE CIOCOOBI pelIeHUsT YUeOHBIX U MTO3HABATEIBHBIX
3ajay;

- YMEHHUE COOTHOCUTH CBOU JICHCTBUS C INTAHUPYEMBIMH Pe3yIbTaTaMU, OCYIIECTBISATH KOHTPOJIb
CBOCH JIeATEIHPHOCTH B TPOIECCE JOCTIKEHUS Pe3yJbTaTa, ONPEIeNaTh CIIOCOOBI JACHCTBHUI B
pamMKax MpeIyIoKEHHBIX YCIIOBUH U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUU
C U3MEHAIOILIEHCS CUTYyallue;

- YMEHUE OLIEHWBATh MPABUIHLHOCTh BBIOJIHEHUS yU4eOHOU 3a71a4u, COOCTBEHHBIE BO3MOXKHOCTHU
€€ peleHus;

- BIAJCHUE OCHOBAMU CAMOKOHTPOJISI, CAMOOIICHKH, MPHUHATHUS PEIICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BHIOOPA B YUEOHO M TIO3HABATEILHOMN JIESATEIIEHOCTH;

- yMEHHE OMNpeeNsiTh TMOHATHS, CO3AaBaTh OOOOIIEHUS, YCTaHABIUBATh aHAJIOTHH,
KJacCH(pUIIMPOBaTh, CAMOCTOSITEIILHO BBIOMPATh OCHOBAHHS M KPUTECPUH IS KJIACCH(HKAIINY,
YCTaHABJIMBATh TPUYUHHO-CIICICTBEHHBIC CBS3M, CTPOUTH JIOTUYECKOE PACCYXKICHHE,
YMO3aKITI0YeHUE (MHAYKTUBHOE, ISYKTUBHOE U 110 aHAJIOTHH) U JIeTIaTh BBIBOJIBI,

- YMEHHE CO3/1aBaTh, IPUMEHSATH U MPEe0OPa30BBIBATH 3HAKH M CHUMBOJIBI, MOJICITH U CXEMBI JIJIS
peleHus y4eOHBIX U MIO3HABATEIBLHBIX 33/1a4;

- CMBICIIOBOE UTCHHUE;

- YMEHHE OpPTraHW30BBIBATH YUECOHOE COTPYIHUYECTBO M COBMECTHYIO JICATEIBHOCTD C YUUTEIIEM
Y CBEpCTHUKAMU; padOTaTh HHIWBUYAILHO U B TPYIINE: HAXOAUTH O0Iee PeIICHUE | pa3pemaTh
KOH(JIMKTBI Ha OCHOBE COTIJIACOBaHHS TMO3WIMA M y4éTa HWHTEPECOB; (OPMYIHPOBATH,
apryMEHTHPOBATh U OTCTAaUBATh CBOE MHEHHUE;



- yYMEHHE OCO3HAaHHO HCIOJIb30BaTh pEUEBbIE CPEICTBA B COOTBETCTBHM C 3ajauei
KOMMYHHUKAIIMU I BBIPOXKCHHUS CBOMX YYBCTB, MBICICH M MOTPEOHOCTEW; IMJIAHUPOBAHUS H
peryJisiliik CBOEH JEATEIbHOCTH; BIJIaJIECHUE YCTHOM M NMHUCHbMEHHOW pPEYbl0, MOHOJIOIMYECKOM
KOHTEKCTHOM PEUbl0; Pa3BUTHE MOTHBALIMM K OBJIAJICHUIO KYJbTYpOH aKTUBHOTO TOJIb30BAHUS
CJIOBapsIMU M IPYTUMH MOUCKOBBIMU CUCTEMAaMU;

- (¢OopMHUPOBaHHE W PA3BUTHEC KOMIICTCHTHOCTH B OOJIACTH HWCIOJB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TexHoorui (manee MKT — komneTeHum);

- (QopmMupoBaHHE U PA3BUTHE DKOJOTUYECKOTO MBIIUICHUS, yYMEHHE TMPUMEHSATh €ro B
MO3HABATEIbHON, KOMMYHUKAaTUBHOM, COIIMAIIbHON TMpakTuke U NpodecCHOHATBHOM
OpUEHTAIINH.

BbInycKHHUK HAy4YUTCS:

- XapaKTepHU30BaTh OCHOBHBIC METO/Ibl TIO3HAHUS: HA0JIOJICHUE, U3MEPEHHE, SKCIIEPUMEHT;

- CBOMCTBA TBEPBIX, KHUAKHX, Ta3000pa3HbIX BELIECTB, BbIICISSA UX CYIECTBEHHbIEC IPU3HAKMY;

- packpblBaTb CMBICI OCHOBHBIX XHMHUYECKUX IOHATHH «aTOM», «MOJEKYJIa», «XMMHUYECKUN
JJIEMEHT», «IIPOCTOE BEILECTBO», «CIIOKHOE BEIIECTBO», «BAJICHTHOCTB», «XUMHUYECKas
peakuus», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUU;

- PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHON TEOPHH;

- pa3nuyaTh XUMUYECKHE U (PU3HUECKHE SBICHHUS;

- Ha3bIBaTh XUMHUYECKUE DJIEMEHTHI;

- OMpeAEIATh COCTaB BELIECTB 10 UX (hopMyam;

BaJICHTHOCTb aTOMa 3JIEMEHTA B COCAUHEHMSIX;

OIPEACIIATh TUIl XMMUUYECKUX PEaKIINM;

Ha3bIBaTh IPU3HAKU U YCJIOBUS IIPOTEKAHUS XUMUYECKUX PEAKLIU;

- BBIABJIATH IPU3HAKU, CBUACTEIBCTBYIOIINE O IPOTEKAHUN XMMHYECKON PEAKLIUH IPU
BBINIOJTHEHUHM XMMHUYECKOI'O OIbITa;

- COCTaBJIATH (hOPMYJIbl OMHAPHBIX COEAMHEHUI;

- COCTaBJISITh YPaBHEHUS XUMUUYECKUX PEAKLIU;

- coOmroatTh npasuiia 0e30nacHOi paboThl IPU MPOBEIECHUH OIIBITOB;

H0JI30BATHCS JTAOOPATOPHBIM 000PYAOBAaHHEM U MTOCYAOH;

- BBIYMCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLECTB;

- BBIYUCIIATH MaCCOBYIO JIOJFO0 XUMHUYECKOTO 3JIEMEHTA IO (JOPMYJIe COSAMHEHUS;

- BBIYMCIATH KOJIMYECTBO, OOBEM HJIM MAacCy BEIECTBAa IO KOJMYECTBY, 00BEMY, Macce
pEeareHToB WIK IPOAYKTOB PEAKIUHY;

- XapakTepHu30BaTh (PU3NUYECKHE U XUMUUECKUE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJA U
BOJIOPOJIA;

- [10JIy4aTh, COOMPATh KUCIOPOA U BOAOPOL;

- pacno3HaBaTh OIBITHBIM ITyTEM Ia3000pa3HbIE BELECTBA: KUCIOPO, BOJOPOI;

- pacKpbIBaTh CMBICI 3aKOHa ABOrazipo;

- PacKphIBaTh CMBICI MOHATUHN «TEIUIOBOM 3 (EKT peakum», «KMOJISIPHBIA 00BeM»;

- XapaKkTepu30BaTh (PU3NUECKUE U XUMHUECKUE CBOMCTBA BOIBI;

- PacKphIBaTh CMBICI MIOHSATHUS «PACTBOPY;

- BBIYMCIIATH MAaCCOBYIO JOJIK0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

- IPATOTOBIIATH PACTBOPHI C ONPEAECICHHOW MaCCOBOM J10JIEM paCTBOPEHHOTO BEIIECTBA;

- Ha3bIBaTh COEIMHEHUS U3YUEHHBIX KJIACCOB HEOPraHNYECKUX BEILLECTB;

- XapaKTepu30BaTh (PU3NYECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BCIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;

- OIIPEIEIIATh NPUHAIIEKHOCTD BEILIECTB K ONPEACICHHOMY KJIACCY COEAMHEHUN;
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- COCTaBIISATH (DOPMYJIBI HEOPTAaHUYECKUX COCIMHEHUN N3YYEHHBIX KIIACCOB;

- TPOBOAUTH ONBITHI, TOATBEPXKIAIONIME XUMHUYECKHE CBOMCTBA H3YUYEHHBIX KJIAcCOB
HEOPraHMYECKUX BEIIECTB;

- pacro3HaBaTh OMBITHBIM IyTEM PACTBOPHI KHCIIOT W HIEIOYEH MO M3MEHEHHIO OKPACKH
WHJUKATOPA;

- XapaKTepu30BaTh B3aUMOCBSI3b MEXK/y KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH;

- packpbiBath cMmbici [lepuonnueckoro 3akona [[.M. Menneneena;

- 00BACHATh (PU3UYECKUI CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpAa XMMHYECKOTO JJIEMEHTA,
HOMEPOB Ipynibl U epuojia B nepuoanueckou cucreme [[.1. Menaeneesa;

- OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHMsI CTPOCHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpejeax
MaJIbIX [IEPUOJIOB U TJIABHBIX NOATPYIIIL;

- XapaKTepu30BaTh XUMHUECKHUE JIEMEHTHI (0T BOAOPOAA /10 KAJbIKsA) HA OCHOBE MX MOJIOKECHUS
B nepuoanueckoi cucreme .M. MenzaeneeBa 1 0COOGHHOCTEN CTPOSHHS UX aTOMOB;

- COCTaBIISITh CXEMBI CTPOCHHS aToMOB TiepBbIX 20 37eMeHTOB mepuoandeckoit cuctemsl J[.W.
Menpaeneena;

- PacKpbIBaTh CMBICJ TOHATHH: «XUMHUUYECKAs CBS3bY, «IIEKTPOOTPULIATEITLHOCTHY,;

- XapaKTepU30BaTh 3aBUCUMOCTh (PU3UYECKHUX CBOICTB BEIIECTB OT TUMA KPUCTAITUIECKON
peIIeTKY;

- OIPEAENATh BUJ XUMUYECKOM CBSI3M B HEOPTAHUUECKUX COCUHEHUSX;

- un300pakaTh CXEMbl CTPOEHHUS MOJEKYJ BEIIECTB, OOpPa30BaHHBIX PAa3HBIMH BUIAMU
XUMUYECKHUX CBSI3EH;

- pacKpbIBaTh CMBICI TIOHSITHI «HOH», «KaTUOH», KAHHOHY, «JICKTPOIHUTHD», «HEIIEKTPOIHUTHIY,
«QIIEKTPOIMUTHYECKAST JUCCOLUALUA», «OKUCIUTEIbY, «CTEEHb OKUCIECHUS» «BOCCTAHOBUTEIbY,
«OKHCJICHHE), «BOCCTAHOBIICHUEY;

- OIIPEAENATh CTETIEHb OKUCIICHHS aTOMa AJIEMEHTA B COEIUHEHUU;

- PacKpbBIBaTh CMBICI TEOPHUH IEKTPOJIUTUUECKOM JUCCOIHAIINH;

- COCTaBIIATh YPaBHEHHUS dJEKTPOJIUTUYECKON JUCCOLMALIMM KUCIOT, IEI0UEH, COJIeH;

- OOBSACHATH CYIIHOCTh MPOIECCa IEKTPOJUTHYECKON TUCCONMAMHA M PEAKIIMi HOHHOTO
oOMeHa,

- COCTaBJIATH MOJTHBIC U COKPAIIICHHBIC HOHHBIC YPaBHEHUS PEaKIIMi OOMEHa,

- ONpeeTsITh BO3MOKHOCTh MPOTEKAHMSI pEaKIUii HOHHOTO 0OMEHa;

- MPOBOAMNTH PEAKITUH, TIOJITBEPIKAAIONINE KaUeCTBEHHBIA COCTAB PA3INYHBIX BEIIECTB;
OMPEIENATh OKUCTUTENh U BOCCTAHOBUTEIb;

- COCTaBJIATh YPAaBHEHHUS OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINIA;

- Ha3bIBaTh ()AaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUIECKOW PEAKIIHH;

- K1accu(pUIUpPOBaTh XUMUYECKUE PEAKIMH MO Pa3IMYHbIM IPU3HAKAM;

- XapaKTepu30BaTh B3aUMOCBSI3b MEK/y COCTABOM, CTPOCHHEM M CBOMCTBAMU HEMETAIIOB;

- TPOBOJUTH OMBITHI IO MOJYYEHUIO, COOMPAHUIO U U3YUCHHIO XUMUYECKHX CBOWMCTB
ra3000pa3HbIX BEIIECTB: YTIEKHUCIIOro ra3a, aMMHaKa,

- pacno3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BEIIECTBA: YTICKUCIbIN ra3 1 aMMHAK;

- XapaKTepu30BaTh B3aUMOCBSI3b MEK/y COCTAaBOM, CTPOCHUEM U CBOMCTBAMHU METAIIIOB;

- Ha3bIBaTh OPTAaHUYECKUE BEIIECTBA MO UX (QopMmyJie: METaH, 3TaH, 3TUJICH, METAHOJI, STaHOII,
[JIMIEPUH, YKCYCHAs KUCIOTa, aMUHOYKCYCHasi KHCIIOTa, CT€ApUHOBAasi KHUCIIOTa, OJICMHOBAs
KHCJIOTA, TJIF0K03a;

- OLICHUBATh BIMSIHUE XUMUYECKOTO 3arpA3HEHUS OKPYkKAIOIEH Cpe/ibl Ha OPTaHU3M YeJIOBEKa;

- TpaMOTHO 00paIaThes ¢ BEIeCTBAMU B TIOBCETHEBHOM KU3HU;

- ONpPEAENSATh BO3MOXKHOCTh MPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEACTABUTENICH OpPraHUYECKHUX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAINIAMU, OCHOBAaHUSIMU, TAJIOT€HAMM.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHCA:
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- BBIIBUTATh M MPOBEPATH IKCIEPUMEHTATBHO TUIIOTE3bl O XMMHUYECKHX CBOWCTBAX BEIIECTB Ha
OCHOBC HMX COCTaBa U CTPOCHHA, UX CIIOCOOHOCTH BCTYIIaTb B XUMHWYCCKUC PCAKIIUU, O XapaKTCPC
Y MIPOJIYKTaxX pa3iuyHbIX XUMHUECKUX PEaKIIHil;

- XapaKTepu30BaTh BEIECTBA MO COCTaBY, CTPOCHHUIO W CBOWCTBAM, YCTaHABIMBATH MPUYHMHHO-
CJIEJICTBEHHBIE CBS3H MEXKIY JaHHBIMH XapaKTepUCTHKAMU BEIIECTBA;

- COCTaBJIATh MOJICKYJIIPHBIC W IIOJHBIC HOHHBIC YPABHCHHUA II10 COKpAIICHHBIM HOHHBIM
YpaBHEHUSM;

- IPOrHO3HUPOBATH CHOCOGHOCTB BCIICCTBA MPOABJIATH OKHUCIUTCIIBHBIC I BOCCTAHOBUTCIIBHBIC
CBOICTBA C y4€TOM CTENEHEN OKUCICHHS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

- COCTaBJISAITb YpPaBHCHUA pCaKHHﬁ, COOTBCTCTBYIOIIMX IIOCICAOBATCIBHOCTH HpeBpameHHﬁ
HEOPraHMYECKHX BEIIECTB Pa3INYHbIX KIIACCOB;

- BBIIBUT'aThb U IPOBCPATH SKCIICPUMCHTAJIbHO T'MIIOTE3bI O pE3yJibTaTax BO3I[CI>1CTBH$I Pa3INIHBIX
($hakTOpOB Ha U3MEHEHUE CKOPOCTU XMMHUYECKOMN peakinu;

- HCIIOJBb30BATh HpI/I06pCT€HHI>IC SHaHUA [JId SKOJOIMYCCKHM TI'paMOTHOI0 IIOBECACHUA B
OKpY:Karolle cpene;

- HCIIOJIB30BaTh HpI/I06pCT€HHI>IC KIIIOYCBBIC KOMIICTCHIMUW IIPHU BBIIIOJHCHHUU IIPOCKTOB U
y4e0HO-HCCIEeIOBATENIbCKUX — 33ad 10 HM3YyYEeHHUI0 CBOMCTB, CHOCOOOB TONYyYEHUS U
pacrio3HaBaHUs BEIECTB;

- 00BEKTHBHO OILICHUBATh NH(POPMAIIUIO O BEIIECTBAX U XUMUYECKUX MPOIIeccax;

KPUTUYECKH OTHOCUTHCA K TICEBJOHAYYHOW HHQPOpPMAIMKM, HEIOOPOCOBECTHON peEKiiaMe B
CpeIICTBaX MaccoBOi MH(poOpMaIHH;

- OCO3HaBaTb 3HAYCHHUE TCOPCTHYCCKUX 3HAHUHM 110 XUMHHU JJISA HpaKTHHGCKOﬁ ACATCIIBHOCTHU
YEJI0BEKa;

- Co3daBaTb MOACIU MW CXCMbI IJId PCHICHUA y‘-IC6HBIX 1 ITO3HABATCJIbHBIX 3aJa4d, IIOHHUMAaThb
HE0OXOIMMOCTh COOITIO/ICHUS TIPEIITUCAHUIA, TTPEeITaraéMbIX B HHCTPYKIHUAX MO MCIIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUHU U JP.

Paszgean Il
Conep:xkanue y4e0OHOro nmpeamera

B cucreme ecrecTBeHHOHAYYHOTO 00pa30BaHUsl XMMHMS KaK Y4eOHBIN MpeaMeT 3aHMMaeT
BaXHOE MECTO B IIO3HAHUM 3aKOHOB MpPHUPOAbI, (GOPMUPOBAHUM HAYYHOH KapTHHBI MUpA,
CO3/IJaHMM OCHOBBI XMMHUYECKHMX 3HAaHUM, HEOOXOJUMBIX IS MOBCEAHEBHOW J>KU3HU, HABBIKOB
3J10pOBOTO M 0€30IacHOro Ul YeJIOBEKa M OKpPY KAIoIIeH ero cpelbl odpasa *HU3HHU, a TAKKE B
BOCIIMTAHHUU YKOJIOTMUECKOHN KYJIBTYPBI.

VYcenemHocTh M3y4yeHUs XHUMHUM CBf3aHA C OBJIAJICHUEM XHUMHUYECKUM  SI3BIKOM,
coOmoieHreM MpaBui 0e30macHoil paboThl NpU BBIMOJIHEHMH XUMHYECKOTO 3KCIIEPUMEHTA,
OCO3HAaHMEM MHOTOYMCJIEHHBIX CBA3EH XUMHH C IPYTUMHU MIPEAMETAMU IIKOJIBHOIO Kypca.

[Tporpamma BKIIOUaET B c€0s1 OCHOBBI HEOPraHMYECKOW U OpraHuYecKoi XumMuH. [ naBHON
ujeeil mporpamMmbl SBISIETCS CO3JaHHME 0a30BOr0 KOMIUIEKCA OMNOPHBIX 3HAHUN IO XUMHH,
BBIPQ)XEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3PACTY O0YYAIOIIUXCS.

B copepxaHuMm JAaHHOTO Kypca MPEICTaBICHbI OCHOBOIOJArarolue XUMHUYECKHE
TEOPETUUECKHUE 3HAHUS, BKIIOYAIOIINE U3yUEHUE COCTaBa U CTPOECHMSI BEIIECTB, 3aBUCUMOCTH HX
CBOWCTB OT CTPOEHHUSI, TPOTHO3UPOBAHUE CBOWCTB BEIIECTB, UCCIIECIOBAHUE 3aKOHOMEPHOCTEH
XMMHMUYECKMX IPEBpAIllCHUH W IyTed yIpaBlIeHUS HUMHU B ILEJIAX I[OJYYEHHUS BEIIECTB U
MaTepuasos.



TeopeTuecKyr0 OCHOBY M3yYEHHMsS HEOPIaHMYECKOM XHUMHUU COCTAaBJISIET ATOMHO-
MoOJeKyJisipHOe yueHue, [lepuonnueckuii 3akon [[.M. MeHneneeBa ¢ KpaTKUMHU CBEICHUSMHU O
CTPOCHHMHM aTOMa, BHJAX XUMHUYECKOM CBSA3M, 3aKOHOMEPHOCTSAX IIPOTEKAHUS XHMHYECKUX
peaKuunid.

B u3yuenun kypca 3HauuTeNbHas pPOJIb OTBOJAUTCA XMMHYECKOMY SKCHEPUMEHTY:
MPOBEICHUIO IPAKTUYECKUX U JTA00PATOPHBIX pabOT, OMMCAHUIO PE3yJIbTATOB YYCHHYECKOTO
JKCIIEPUMEHTA, COOIIOICHUIO HOPM U IIPaBUJI 6€30MacHOi paboThl B XUMHUECKOH JIabopaTOpuu.

Peanuzanust naHHOM MporpaMMmbl B IpoLecce OOYYeHHs I03BOJIUT OOYYaroIUMCs
YCBOUTH KJIFOUEBbIE XUMHUECKUE KOMIIETEHIIMU U MIOHATH POJIb U 3HAUEHUE XUMUU CPEIH JAPYTUX
HayK O IPHUpOJIE.

Wzydyenne mnpenMera «XuMus» B 4acTh (OPMUPOBAHUS Yy OOYyUYaAIOIIUXCS HAYyYHOTO
MHPOBO33PEHHUS, OCBOCHHsI OOLICHAYYHBIX METOJO0B (HAOIIOJEHHE, U3MEPEHUE, SKCIIEPUMEHT,
MOJIETUPOBAaHNE), OCBOCHHUSI MPAKTUYECKOTO NPHUMEHEHHUs HAy4YHbIX 3HAHUA OCHOBAaHO Ha
MEXIIPEIMETHBIX CBs3sX C¢ mpeameramu: «buomorus», «l'eorpadus», «Mcropus»,
«Jluteparypa», «MaremaTnka», «OCHOBBI O€30MAaCHOCTH KH3HEAEATEIbHOCTHY, «Pycckuit
A3bIK», «Dusnkay, « IKOI0rUI».

IlepBoHauya/IbHbIe XMMHUYECKHE MOHSITHS

[Ipenmer xumuu. Tenma u BemiectBa. OCHOBHBIE METOABI TMO3HAHUA: HAONIOCHUE,
U3MEpeHue, SKCepuMeHT. Pu3nyecKkue U XUMHUYECKHe ABJieHUs. UUCTble BelecTBa U CMECH.
CrniocoOb1 paznenenust cmeceil. Atom. Monekyina. XUMHUECKUI 371€MEHT. 3HAKM XUMHYECKUX
aneMeHToB. lIpocTble M cloKHBIE BellecTBa. BaneHTHOCTb. 3aKOH IOCTOSHCTBA COCTaBa
BemecTBa. Xumuueckue Gopmynsl. Uuaekcbl. OTHOCUTENbHAS aTOMHASA M MOJIEKYJIIpHAs MacChI.
MaccoBasi 1051 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH. 3aKOH COXPAaHEHMsI MacChl BEIIECTB.
Xumuyeckue ypaBHeHusa. KoadduimeHTsl. YCI0BHS W MPU3HAKK MPOTEKAHUS XMMHUECKHX
peakuuii. MoJib — eMHMIA KOJMYecTBa BeniecTsa. MossipHast macca.

Kuciopoa. Bogopoa

Kucnopon — xumuueckwii snemeHT U mpoctoe BemiecTBO. O30H. CocraB Bo3ayxa.
duznueckue M XMMHUYECKHE CBOICTBa Kuciopoga. IlonydeHne M mnpuUMEHEHHE KHUCIOpoAa.
TerutoBoit 3pdexT xumuueckux peakmuid. [ToHsTHE 00 3K30- M IHIOTCPMUYCCKHX PEAKITUAX.
Bonopon — xumudeckuid 31€MEHT U MPOCToe BeniecTBO. PU3NUYECKHe U XMMUYECKUE CBOWCTBA
Bopopoja. [lonyuyenue Bomopoaa B naboparopuu. [lonyuenue Bogopoja B MPOMBIIIIEHHOCTH.
[Ipumenenue Bogoponaa. 3akoH ABoraapo. MosipHblil 00beM ra3oB. KauecTBeHHbIE peakIny Ha
razoo0pasHsie BemecTBa (KUCIOpo, Bomopoa). OObEeMHBIE OTHOIICHHS Ta30B MPU XUMHUYECKUX
peaKkusx.

Bonaa. PacTBopsl

Bogna B npupoae. Kpyrosopor Boasl B npupoae. Puznueckne U XUMHYECKUE CBOMCTBA
Bozbl. PacTBOphl. PacTBOpuMOCTh BemiecTB B Boje. KonuenTpamus pacrBopoB. MaccoBast 10iist
PacTBOPEHHOIO BEILIECTBA B PaCTBOPE.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIUHEHM

Oxcunpl.  Knaccugpukamums. Homenknarypa. ®usmueckue CBOHCTBA  OKCHJIOB.
Xumuyeckue cBoiicTBa OkculoB. [lomydyenue wu npumeHeHue OKcuaoB. (OcCHOBaHUSA.
Knaccudukauus. Homenknatypa. @usnueckue cBoiicTBa ocHoBaHMid. IloiaydeHue ocHoBaHUIA.
XuUMHUYECKHEe CBOMCTBa ocHOBaHWU. Peakmus Henrpanusammu. Kucnortel. Knaccudukarms.
HomeHnxiatypa. @usnueckue cBOMCTBA KACIOT. [1oiryyeHne u npuMeHeHre KUCIoT. XUMHUYECKUE
cBoicTBa KUCIOT. UHaukaTopbl. I3MeHeHne OKpacKu MHAMKATOPOB B Pa3IMUHbIX cpenax. Coii.
Knaccudukauusa. Homenknarypa. ®dusudeckue cpoiictBa coneid. llonmydyeHune u mpumeHeHue
cosieil. XMMHUYECKUE CBOMCTBA coJield. ['eHeTnueckas CBsI3b MEXIY KIacCaMu HEOPTraHUYECKHX
coenuHenuil. [Ipobrema 6€30MacHOr0 MCIOIB30BAHMS BEIIECTB U XUMHUYECKHIX



peakiuii B TOBCEAHEBHOM KU3HU. TOKCHYHBIE, TOPIOYME U B3PHIBOOIIACHBIE BellecTBa. bbIToBas
XUMUYECKasi TPaMOTHOCTb.

Crtpoenue atoma. Ilepuoguvyeckuii 3aKOH U NMEPHOAMYECKAs] CHCTEMAa XMMHUYECKHUX
semenToB /.. MeHnaeneeBa

CrpoeHne aroma: sApO, SHEpreTudeckuid ypoBeHb. CoCTaB sAapa aToma: HTPOTOHBI,
HeuTponbl. M3otonsl. Ilepumoamueckuit 3akon .M. Menneneesa. Ilepuonnueckas cucrema
xumudeckux snemeHToB .M. MenneneeBa. ®dusmveckuid CMBICT aTOMHOTO (TOPSIKOBOTO)
HOMEpa XMMUYECKOT0 3JIEMEHTa, HOMEpa IpyIIibl U IEPHOJIa MepUogndecKoi cucteMbl. CTpoeHue
SHEPreTHYECKUX ypoBHEH aTOMOB NepBbIX 20 XMMUYECKUX 3JIEMEHTOB MEPUOIUYECKOI CHCTEMBI
JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB aTOMOB XMMHYECKUX JIEMEHTOB U UX
COCJIMHEHU HAa OCHOBE MOJIOKEHUs B nepuoandeckor cucrteme [I.M. MenneneeBa u CTpoeHUS
atoMa. 3Hauenue [leprnoguueckoro 3axona /.. Menneneena.

CrpoeHnue BemecTB. XUMH4YECKAasl CBA3b

DJIEKTPOOTPUIIATEIILHOCTh ATOMOB XHUMHUYECKUX 3JIeMEHTOB. KoBaneHTHass XuMUYecKas
CBSI3b: HEMOJspHAsA U mossipHas. [IoHsATHE O BOJAOPOIHOM CBSI3U U €€ BIUSHUU Ha (U3NUYECKUe
CBOWCTBAa BEIIECTB Ha npuMepe Boabl. HMoHHas CBsI3b. MeTammueckass CBS3b. [HIBI
KPUCTAITTMYECKUX PEIIeTOK (aTOMHas, MOJEKYJsIpHasi, MOHHAs, METaJlJINUecKasi). 3aBUCUMOCTD
(bU3UYECKUX CBOMCTB BEIIECTB OT TUITA KPUCTALTUIECKON PEIICTKH.

XuMHYeCKHe peaKIHu

[lonsiTHE O CKOPOCTM XHMMHMUYECKOW peakuuu. DaxkTopsl, BIHSIOLNME HA CKOPOCTH
xuMmuueckor peakuuu. [lonstue o xatanmzatope. Kmaccuduxamuss XMMHUECKMX peakiuil Mo
pPa3IMYHBIM TPU3HAKAM: YHCIIy M COCTaBY HMCXOIHBIX W IOJYYCHHBIX BEIIECTB; W3MECHEHHIO
CTENEHEW OKUCIICHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB; MOTJIOMICHUIO WM BbIICIICHUIO SHEPTUH.
DIEeKTPOTUTHYECKAS TUCCOIUALINS. DJIECKTPOIUTHI U HeNEKTPoIUThl. MoHbl. KaTMOHBI M aHHOHEI.
Peakunu nonHoro ooOmMeHa. Y cloBus MpOTEKaHUs peaKInii HOHHOTO 0OMeHa. DIEeKTPOIUTHIECKas
JIMCCOLManus KUCIIOT, 1menodyel u coiei. CteneHs okuciaeHus. OnpeneneHne CTeNeH! OKUCIEHUS
aTOMOB XHMMHUYECKHX 3JIEMEHTOB B coeluHeHMsX. Oxucnutenb. BoccranoBurens. CyliHOCTb
OKHCJTUTEIHHO-BOCCTAHOBUTEILHBIX PEAKITHIA.

Hemertaaus! IV — VI rpynn n ux coegnnenust

[lonoxeHnne HeMETAUIOB B IEPUOANYECKOM CUCTEME XMMHMYECKUX 3yeMeHToB /JI.1.
MenpeneeBa. O0mue cBOicTBa HeMeTaoB. [anoreHsl: (GpU3NUECKUe U XMMHUYECKUE CBOMCTBA.
CoenuHeHUs TaJOT€HOB: XJIOPOBOJOPOJ, XJIOPOBOAOpoAHash kuciota u ee conu. Cepa:
¢busznueckue U XxuMHueckne coicTBa. COeAMHEHUS Cephbl: CEPOBOJOPOJ, CYIb(UIBI, OKCUIBI
ceprel. CepHasi, CepHUCTasi W CEPOBOJOPOAHAS KHUCIOTHI M WX COJH. A30T: (U3NUECKHE U
xumuyeckue cporctBa. Ammuak. Conu ammonusi. Okcunbl a3ota. A30THasi KMCIIOTa U €€ COJM.
®dochop: pusnueckne n xumuyeckue cBorictBa. CoemnmaeHust docdopa: okcun dochopa (V),
optodochopHas KUcaoTa U ee Cou. YTIIepo: pu3ndeckre 1 XUMHUYECKHUE CBOMCTBA. AJITIOTPOIIHS
yriepoaa: anmas, rpadut, kapous, ¢pynepensl. Coequnenus yrieponaa: okcuasl yriaepozaa (I11) u
(IV), yronbHast kuciora u ee cosid. KpeMHwii 1 ero coeiMHeHusI.

MeTa/uuibl M MX COCIMHEHUS

[lonoxeHue MeTauioB B IEPUOJUYECKOM CHUCTEME XUMHUYECKUX diemeHToB JI.1.
MenneneeBa. MeTtamibel B mpupoAe W 00ImMe crocodbl ux moiydenus. OOnme ¢uzndeckue
cBoiicTBa MeTtaiioB. OOmIMEe XUMUYECKHE CBONCTBA METAJVIOB: PEaKIMU C HEMETaJIaMH,
KHCJIOTaMH, COJIAMH. DJIEKTPOXUMUYECKUN Psifl HaNpsKeHUd MetaiuioB. Lllenouynsie MeTamisl n
ux coenuHeHus. lllenoyHo3eMenbHbIe METAIUTBl M UX COSAMHEHUs. AMOMUHHA. AMPOTEPHOCTD
okcuaa M rujgpokcuaa amomuHus. JKenezo. CoenuHeHHs XKele3a MU MX CBOWMCTBA: OKCHIBI,
rupokcubl u coiu xenesa (11 u I11).

IlepBoHaya/bHbIE CBeleHHsI 00 OPraHMYeCKUX BelecTBax

[lepBoHavanbHBIE CBEICHHS O CTPOCHUH OPTAHUYECKUX BEIIECTB. YTJIEBOAOPO/bl: METaH,
9TaH, 3TWieH. ICTOUHUKH yTiIeBOJAOPOAOB: MPUPOJHBIN ra3, HEPTh, Yroib.
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Kucnoponconep:xaiiue coeluHEHUs: CIUPTH (METaHOJ, 3TAHOJ, INIMIEPUH), KapOOHOBbIE KUCIOTHI (YKCYCHAsl KHCJIOTa, aMHUHOYKCYCHas
KHUCJIOTA, CTEApUHOBAsi U OJIEMHOBAs KHUCIJIOTHI). BHOIOTrMYecKH Ba)kKHbIE BEIIECTBA: YKUPBI, TNIIOK03a, Oenku. XUMHYECKOoe 3arps3HeHHe
OKpY aroIlel Cpesibl U €ro MoCIeACTBUS.

Tunbl pacyeTHbIX 3a1a4:

Boruncnenue MaccoBoil 10J1M XUMHUYECKOTO JIEMEHTA 1o (hOpMYyJie COeIMHEHUSI.

YcTanoBnenue npocteiiield GopMyIibl BEIIECTBA 10 MACCOBBIM JI0JIIM XUMHUYECKUXIJIEMEHTOB.

Boruncnenus mo XMMHUYECKUM ypaBHEHUSIM KOJIMYECTBa, 00bEMa, MACChl BEIECTBA MOKOJIMYECTBY, 00bEMY, MAcCE€ PEareHTOB WU
IPOAYKTOB PEAKIIUH.

PacueT MaccoBoii 071U pacCTBOPEHHOTO BELIECTBA B PACTBOPE.

IIpumepHBIe TEMBI IPAKTHYECKUX padoT:

JlabopaTopHoe 00OpyI0BaHUE U TIPUEMbI oOpalieHus ¢ HuM. [IpaBuia 6e30nmacHONPabOThI B XUMHUYECKOH JIAOOpaTOPHH.

OuncTka 3arpsA3HEHHON OBapeHHOM conu. [Ipu3Haku MpoTeKaHNus XMMUYECKUX PEAKIIMH.

[Tonyuenue kucnopoaa u u3ydeHue ero cBoructs.llomydenre Bogopoaa 1 H3ydyeHue ero CBOMCTB.

IIpuroTtoBneHue pacTBOPOB € ONPEAEIEHHON MaCCOBOM J10JIEW PACTBOPEHHOT'O BEILIECTBA.

Pemenue sxcnepuMeHTanbHbIX 337a4 10 TeMe «OCHOBHBIE KJ1acChl HEOPTraHMYECKUX COCTUHEHUI.

Peakiun nonnoro oOMeHa.

KauecTBenHble peakun Ha HOHBI B pacTBOpe. [loyueHne ammuaka u U3y4eHue ero CBOMCTB.

[losydyeHne yriekucioro ra3a u U3yueHue ero CBOMCTB.

Pemenne sxcnepumMenTanbHbIX 331a4 mo teme «Hemeramsl 1V — VI rpynm u uxcoequHeHuiny.

Pemenue skcriepuMeHTaNbHBIX 3a4a4 110 TeMe «MeTaiisl U UX COEANHEHUS».



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HammenoBanue pasznenoB u TeM | KosmyecTBo yacoB JJeKkTpoHHbIe (U (POBHIE)
/1 | IPOrpamMMbI o0pa3oBaTesIbHbIE PeCypChl
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe
padoThI padoThI

Paznen 1. [lepBoHavaibHble XMMHUYECKHE TOHATHS

1.1. | Xumus — BaxkHaa obaacte| 5 |0 1 https://resh.edu.ru/subject/lesson/1521/start/
€CTCCTBO3ZHAHUA U HpaKTI/I‘IeCROﬁ
OEeATECJIbHOCTH Y€JI0BEKA

1.2. | BemecTBa 15 |1 2 https://resh.edu.ru/subject/lesson/1521/start/
H XUHMHYECCKHE PCaKIIUHN

Hroro no pazneny 20

Paznen 2. BaxHeiine npeacTaBuTe] M HEOPraHMYeCKUX BelleCTB

2.1.| Bo3ayx. Kwucgaopoa. Ilousitue 06| 5 |0 0 https://resh.edu.ru/subject/lesson/1521/start/
OKCHIAX
2.2. | Bogopos. 5 1 0 https://resh.edu.ru/subject/lesson/1521/start/

TlonsiTHe 0 KHCJIOTAX H COJIAX

2.3. | KoarunuecTBeHnble oTHOmenuss B| 4 |1 0 https://resh.edu.ru/subject/lesson/1521/start/
XUMHUHN




2.4.|Bona. PacrBopnl. Ilonsitue 06| 5 |1 1 https://resh.edu.ru/subject/lesson/1521/start/
OCHOBAHMAX
2.5.| OcHOBHBIE kaacenl | 11 |1 0 https://resh.edu.ru/subject/lesson/1521/start/
HEOpraHu4ecKuXx
COeIUHEeHUM
Hroro no pazueny 30
Paznen 3. llepuoauveckuit 3axkoH wu Ilepuoamueckasi cucrema xumMudeckux 2djgemeHtoB /[l U. Menneneena.
Crtpoenue aToMoB. XuMu4ieckas ¢Bsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT
3.1. | lepnoauueckmii 3aKO0H ul 7 |1 0 https://resh.edu.ru/subject/lesson/1521/start/
Ilepuoguueckas CHCTEMA
XHUMHYECKUX 3JIeMEHTOB
. . MenneneeBa. Crtpoenue
aToma
3.2. | XuMnueckasn cBa3p.| 8 |1 0 https://resh.edu.ru/subject/lesson/1521/start/
OKucIUTeIbHO-
BOCCTAHOBHUTEJIbHbIC PeAKIIUN
Hroro no pazueny: 15
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO| 68 |7 4
[TPOT'PAMME
9 KJIACC
Ne | HaumenoBaHMe pa3aeioB W TeM KouuvecTBo yacos JIeKTPOHHbIE (uudpoBbie)
n/n | IporpaMmal oOpa3oBaTe/ibHbIE pecypchl
BCEro | KOHTPOJIbHbIE | IPAKTH4YeCKHe
padoThbI padoThbI

Pa3nea 1. BemecTBo 1 XMMHYecKHe peakiuu




1.1. | IloBTOpeHMe U yriaybJieHue 3HAHUM | 5 https://resh.edu.ru/subject/lesson/1521/start/
OCHOBHBIX pa3/iesioB Kypca 8 kiacca

1.2. | OcHoBHBIE 3aKOHOMepHoOcTH | 4 https://resh.edu.ru/subject/lesson/1521/start/
XHMHUYECKHX peakumid

1.3. | DaekTpoauTuyeckas aucconuanus. | 8 https://resh.edu.ru/subject/lesson/1521/start/
XuMHYecKHe PeaKIiu B PacCTBOPax

Hroro no pazneny 17

Paznen 2. Hemerasuibl U MX coeIMHEHUSI

2.1. | O6man xapakrepucTuka| 4 https://resh.edu.ru/subject/lesson/1521/start/
XuMH4Yecknux  iemeHToB  VIIA-
rpynnbl. I'ajorenst

2.2.| O6masn XapaKTepUCTHKA | 5 https://resh.edu.ru/subject/lesson/1521/start/
XHMHYECKHUX  3JjeMeHTOB  VIA-
rpynnbl. Cepa u eé coeMHeHUsI

2.3.| O6masn XapaKTepucTuKa | [ https://resh.edu.ru/subject/lesson/1521/start/
XUMHYECKHX 3JIEMEHTOB VA-
rpynnsl. A3zor, ¢ochop u uX
coeJUHEeHHs

2.4.| Obman XapaktepucTuka| 8 https://resh.edu.ru/subject/lesson/1521/start/
XHMHYeCKHUX  3JjeMeHTOB  IVA-
rpynnbl.
Yraepox W KpeMHHHT M HX
coeJUHEeHHUs

Hroro no pazueny 24

Pa3jnen 3. Meta/iibl U X COeIMHEHUSA

3.1. | O0uMe cBOIiCTBA METAJLIIOB 4 https://resh.edu.ru/subject/lesson/1521/start/




3.2. | BaxkHeiimime Metasuibl M ux| 16 1 https://resh.edu.ru/subject/lesson/1521/start/
coeTUHEeHUs

Hroro no pazgeny: 20

Paznen 4. Xumus 1 okpykamomas cpeiaa

4.1. | BemecTBa W MaTepHaJibl B KH3HM | 3 Vkaxute yacel | https://resh.edu.ru/subject/lesson/1521/start/
YyeJsioBeKa

Htoro mo pazneny: 3

PesepBHOE Bpemst 4

OBUIEE KOJIMYECTBO YACOB IIO| 68 6

[NPOI'PAMME




Pazpen l1l. TemaTuyeckoe njiaHMpoBaHUe ¢ YKa3aHHEM KOJIHYECTBA YACOB,

OTBOAMMBIX HA OCBOEHHE KaXKI0il TEMbI

KJIACC
Ne IIpumeyanue
Ne | o/m Koa- (McmoJIb30BaHUe
Tema ypoka BO
nm| B odopynoBanus Touku
TeMe 1acon pocra)
IlepBoHauya/ibHbIe XMMHYECKHE MOHATHS (254)
1 1 | Ilpenmer xumuu. Tena u BelecTra. 1
OCHOBHBIE METOBI TTO3HAHMSL:
Ha0JII0IeHUE, U3MEPEHHUE, SKCTIEPUMEHT.
2 2 | IlpakTrueckas padota Nel. JTabopaTtopHoe 1 [Mudposast 1aboparopus
00opyI0BaHKE U MIPUEMBI OOpaIIeHUs C RELEON
HuM. [IpaBuna 6e3onmacHoi pabOTHI B Hudposoit naTank
XUMHUecKoH J1abopaTopuu. CTpoeHue TEMIIEPaTypbl
TUTAMEHHU. CriuproBKa
Caeua.
3 3 | Ou3nyecKue U XUMHUECKHUE SIBICHUS 1
4 4 Yucrele BemecTBa U cmecu. CrrocoO0bl 1
paszencHus cMecei
5 5 | [Ipaktrueckas padora Ne2. Ounctka 1
3arpsI3HEHHOM ITOBAPEHHOM COH.
6 6 | AtoMm. Mosekyna. 1
7 7 | XuMHU4ecKui 3JIeMEeHT. 3HaKU XUMHUYECKUX 1
AJIEMEHTOB
8 8 | [IpocTeie U CIIOKHBIEC BEIIECTRA. 1
9 9 | BajneHTHOCTh 1
10 | 10 | 3aKOH OCTOSTHCTBA COCTaBa BEIECTBA. 1
11 | 11 | Xumuueckue Gpopmynsl. MHACKCH. 1
12 | 12 | OTHOCHUTENbHAS ATOMHAS U MOJICKYJISIpHAs 1
MacCChI
13 13 | MaccoBas 101 XUMHYECKOT'O DJIEMEHTA B 1
COCTUHEHUH.
14 14 | BrruuciieHre MacCOBOM JOJIH XUMHUYECKOTO 1
areMeHTa 1o (hopmyIie COeTMHEHUS.
15 | 15 | YcranosneHue npocteieii popmyibl 1
BEIIECTBA [0 MAaCCOBBIM JIOJISIM
XUMHUYECKHUX JIEMEHTOB.
16 16 | MaccoBas 101 XMMHUYECKOTO DJIEMEHTA B 1
COCIMHEHUU
17 17 | 3akoH cOXpaHEHHS MacChl BEIICCTB. 1 BECHI TEXHOXMMHUYECKHUE
JleMOHCTpaIMOHHBIN YKCIIEPUMEHT. «3aKOH WM DJICKTPOHHBIC; CBEYA;
COXpPAHEHHUS MacChl BELIECTB KkoJi0a rrockoqouHas 250
MJT; JTIOKKA JUTSL COKUTaHUS
BEIICCTB
18. | 18. | Xumuueckue ypaBaenus. KoappumenTs. 2
19 | 19
20 | 20 | YcnoBus ¥ NpU3HAKYU MPOTEKAHUS 1

XUMHUYECKUX PEaKIU.




21

21

[Tpaktuyeckas padora Ne3. Ilpuznaku
IIPOTEKaHUSI XUMUYECKUX PEAKIUH.

22

22

Monb — eAMHUIIA KOJIUYECTBA BEIIECTBA.
Momnsipnas macca.

23

23

MomnsipHnas macca.

24

24

KonTponbhas padbora Nel o reme
«HepBOHa'-IaJ'II)HI)IG XUMHNYCCKUEC ITOHATHUA»

25

25

Breluncnenus 1o XuMU4eCKUM YpaBHEHUAM
KOJINYECTBA, 00bEMa, MacChl BEILIECTBA 110
KOJINYECTBY, 00BEMY, MACCE PEarcHTOB WU
IIPOJTYKTOB PEAKIIMH.

Kucaopoa. Bogopon (94)

26

KI/ICJ'IOpOJI — XHUMHUYECKUM IJIEMEHT U
IMpOCTOC BCUICCTBO. O30H. CocTaB BO3yXa.

27

dusuyecke 1 XUMHYECKHE CBOMCTBA
KHCJIOPO/IA.

28

[Torydenue 1 mpUMeHEHHE KUCIOPO/Ia.

29

[TpakTuueckas padorta Ne4. [Tomyuenue
KHCJIOPOZA U U3Y4YEHUE €r0 CBOMCTB.

30

Bomopo1 — XUMUYeCKHiA 2JIEMEHT U
npoctoe BeniecTBo. Iloxydyenne Bogoposaa B
nabopartopun. [loxydenne Bogopoa B
MTPOMBINIICHHOCTH.

31

duzngeckue U XUMUYSCKIE CBOMCTBA
Bozopoaa. [IpumMenenne Bogopoa.
KauecTBeHHBIC peakiuu Ha Ta3000pa3HbIe
BelecTBa (KMCJIOPOI, BOJOPO.).

32

[TpakTrueckas padota NeS. [Tomyuenue
BOJIOPOZIA ¥ U3yUECHUE €r0 CBOUCTB.

33

3axkoH ABorajpo. MossipHblif 00beM ra3oB.
OObeMHbIE OTHOIIEHHUS T'a30B MPU
XMMHUYECKHX PeaKkIusX.

34

Boruncnenus no XuMHMYECKUM YpaBHEHUSIM
KOJINYECTBA, 00bEMa, MacChl BEILIECTBA I10
KOJIMYECTBY, 00bEMY, Macce peareHTOB Win
IIPOJYKTOB PEAKIUH.

Boaa. PacTtBopsbl. (54)

35

Bona B mpupoae. Kpyrosopor Bozsl B
npupoze. PU3NUECKUE U XMMUYECKHE
CBOMCTBA BOJBI. [IeMOHCTpAIlMOHHBIN
JKCIIEPUMEHT .

«Pa3noxeHne BOJbI JIEKTPUYECKUM
TOKOM.

npubop NS OMBITOB €
ANEKTPUIECKUM TOKOM;
MCTOYHUK MTOCTOSTHHOT'O
TOKa: MPOOUPKH — 2 IUT. ,
IPOHYMEPOBAHHEIE,
JTY4YHHKA; CIHMPTOBKA;
MpOOKK — 2 IIT, TUHIIET.

36

PactBOpE1. PacTBOpUMOCTB BEIIECTB B BOJIE.
Konuentpanus pactsopoB. Maccosas 105
PacTBOPEHHOIO BELIECTBA B PACTBOPE.

37

Pacuer maccoBo# 1011 paCTBOPEHHOTO
BELIECTBA B PaCTBOPE.
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38 4 | IIpaktuueckas padota Ne6. [IpurotoBnenue 1
pacTBOPOB € OMPEAEIEHHOW MacCOBOM
JI0JIEN paCTBOPEHHOT'O BEILIECTBA.
39 5 | KontpoinbHas pabota Ne2 o teme 1
«Kucnopoa. Bonopoxn. Bona».
OcHOBHBIE KJIACCHI HEOPraHUYeCKuX coenHeHuii (174)
40 1 | Oxcuasl. Knaccuduxanus. Homenknarypa 1
41 2 | ®usnvecKkue CBOWCTBA OKCH/IOB. 1
XHUMHUYECKUE CBOMCTBA OKCU/IOB.
42 3 | Ilomydenue u mpuUMEHEHUE OKCHJIOB. 1
43 4 OcnoBanus. Knaccudukarus. 1
Homenxknarypa
44 5 | ®dusnyeckue CBOWCTBAa OCHOBAHUI. 1
[Tonydyenue ocHOBaHMIA.
45 6 | Xumuueckue CBOMCTBA OCHOBAHHIA. 1 [udposas naboparopus
JlaboparopHsrii onbIT . «OCHOBAHWS . RELEON
Peakuus HelTpanuzanum» udposoii pH. mraTus ¢
32)KUMOM; TISTh
XMMHUYECKHUX CTaKaHOB (25
MJ1); IPOMBIBAJIKA.
46 7 | Kucnotsl. Knaccugukarnms. 1
Homenkiatypa. ®dusndeckue CBONCTBA
KHCJIOT.
47 8 | Ilomydenue v MpUMEHEHUE KHCIIOT. 1
48 9 | Xumuueckue CBOMCTBA KUCIOT. Peakius 1
HEUTpaIU3allH.
49 | 10 | Muanukaropsl. U3MeHeHHE OKpaCcKU 1
MHAMKATOPOB B Pa3IMYHBIX Cpeax.
50 | 11 | Comu. Knaccuduxamms. Homenknatypa. 1
@usnyeckue CBOMCTBA COJICH.
51 | 12 | [lomyuyeHwe ¥ MPUMEHEHHE COJEH. 1
52 | 13 | Xumuueckue cBOHCTBA COJIEH. 1
53, | 14, | I'enermdeckas CBsI3b MEXKIY KIIaCCaMH 2
54 | 15 | HEOpPraHMYECKUX COCTUHEHUH.
55 | 16 | I[Ipakruueckas pabora Ne7. Permenue 1 Hudposas 1aboparopust
AKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX [Mudposoii pH. mratus ¢
coeauHenui». «Onpenenenue pH 32)KMMOM; TATh
pPacTBOPOB KHUCIIOT U MIEIIOUEH» XUMHUYECKUX CTaKaHOB (25
MJ1); IPOMBIBAJIKA.
56 | 17 | KontpoasHas pabora Ne3 mo teme 1
«OCHOBHBIE KJTaCChl HEOPTaHUUECKUX
COCTUHEHUI.
Crtpoenue aroma. [lepuoanyeckuii 3aK0H U MepUOAUIECKAS
cucreMa xuMudeckux 3jeMmenToB JI.A. MenaeieeBa (54)
57 1 | Crpoenue atoma: siipo, SHEPreTHUCCKUIA 1
ypoBeHb. CocTaB sijipa aToMa: IpOTOHHI,
HEUTPOHBI. M30TOMEL
58 2 [leproanyeckas cucTeMa XUMHUYECKUX 1
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aneMeHToB .M. MeHaeneeBa. ®U3NYECCKUI
CMBICJI aTOMHOTO (TIOPSITKOBOT'0) HOMEpPA
XUMHUYECKOT0 JIEMEHTa, HOMEepa rpyIIbl U
MepUoJia MEPUOJUYECKON CHCTEMBI.

59

Ilepuonnueckuit 3akon .M. Menneneesa.

60

CrpoeHue 3HepreTuYecKuX ypoBHEH
aToOMOB NepBbIX 20 XMMUYECKHUX 3JIEMEHTOB
nepuoanyeckou cucremsl [.1.
MeHeneesa.

61

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
ATOMOB XMMHMYECKHX DJIEMEHTOB U HUX
COCIMHEHMI Ha OCHOBE ITOJIOXKCHUS B
nepuoanueckoit cucteme [[.1. Menneneena
U CTPOEHHUS aTOMa. 3HAUYCHHE
[Tepuoauueckoro 3akona /.M.
Menpeneena.

Crtpoenue BemecTB. XuMu4eckas cBsidb (44)

62

1

HMounnad cBa3s.

63

2

DNEKTPOOTPULIATEIIBHOCTh AaTOMOB
XUMHUYECKUX 371eMeHTOB. KoBajeHTHas
XMMMYECKAsl CBSI3b: HEMOJSIPHAS U
nosisipHast. [IoHATHE 0 BOAOPOIHOM CBA3U U
ee BIMSHUU Ha (pu3HYecKue CBOMCTBA
BEILIECTB HA IPUMEPE BOJIBI.

64

Mertanueckas CBI3b.

65

THIIBI KPUCTAININYECKUX PEIIETOK
(aToMHas1, MOJIEKYJIIpHas, HIOHHAs,
MeTain4eckas). 3aBUCUMOCTb (PU3HUYECKUX
CBOMCTB BEILIECTB OT TUIA
KPUCTAJUIMYECKOM pemeTkn. PuHaHCOBas
IPaMOTHOCTb. /[eMOHCTpaliMOHHBIN
JKCIEpUMEHT. «Temmeparypa miaBIeHus
BEILECTB C pa3HBIMU TUIIAMHU
KPUCTAJUIMYECKUX PELIETOK)

Hudposas madbopartopust
RELEON

Hudposoit gaTunx
TEeMIIepaTypbl IUIATUHOBBIN;
JIATYUK TEMIIEPATyPhI
TEpMOIIAPHBIN

Xumuueckue peakuuu (34)

66

Crenenp okuciaenus. OnpeneneHue
CTETIEHU OKUCIICHHUS] aTOMOB XUMHUYECKUX
AJIEMEHTOB B COCIMHEHMSIX.

67

N

Oxkucimtenb. BoccTanoBHTEE.

68

KonTponbhas padora Ne4 o reme
«Ctpoenue aroma. [lepuoandeckuii 3aKoH
H.N. Menneneea. CTpoeHHe BEIECTBA

IHoBTOpeHue (24)

69,
70

1,2

[ToBTOpEHue
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KJACC

Ne IIpumeyanue
Ne | m/m Koa- (Mcrosib30BaHHe
Tema ypoka BO
n/n| B odopynoBanus Touku
TeMe Hacon pocTa)
XumMuueckue peakunu(24)

1 1 | Crenens okucienus. OKUCIUTEND. 1
Boccranosurens

2 2 | CymHOCTbh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaKIuid.

Kucaopoa. Bogopoa (14)

3 1 | TertoBoit 3 HeKT XUMUUECKUX PEaKIUH. 1 Hudposas
[TonsiTne 006 9K30- ¥ SHITOTEPMHUECKUX naboparopus
peakuusx. JleMOHCTpAallMOHHBIN HKCIIEPUMEHT. RELEON
«TemnoBoi 3¢ heKT pacTBOPEHUS BEIIECTB B Hudposoit gaTunk
BOJIEY TeMIepaTypbl

TIJITATUHOBBIN
Xumuueckue peakuuu (94)

4 1 | IlonsiTue 0 CKOPOCTH XMMUYECKOW PeaKIHy. 1 Hudposas
@akTopHbI, BIUAIONINE HA CKOPOCTh XUMUYECKON nabopaTopust
peakuuu. [lonsaTue o karaausaTope. RELEON
JleMoHCTpanmoHHbIN ONBIT. «3ydyeHne BIUsHUA Hudposoii natuuk
pa3IM4YHbIX (PaKTOPOB TeMIIepaTypbl
Ha CKOPOCTh PEAKIIUI) TUTATUHOBBIN

5 2 Knaccudukamnus XuMrUaecKux peakifiii mo 1
Pa3IMYHBIM NIPU3HAKAM: YUCITy U COCTaBY
WCXOJIHBIX H MTOJYYSHHBIX BEIIECTB; H3MEHEHUIO
CTETIEeHEH OKUCIIEHUS] aTOMOB XUMHUECKUX
AJIEMEHTOB; TIOTJIONMIEHHUIO WJIH BBIJIEIICHUIO
SHEPIHH.

6 3 | DnekTpoauTHyecKas AMCCOLMAITHS. 1

7 4 | DIEKTPOIUTHI U HEIJCKTPOIUTHI. VIOHBI. 1 Hudposas
Kartuons! 1 anuoHsl. JIabopaTOpHBIiA OIBIT . nabopaTopus
«CuibHbI€ U ci1a0ble 3JEKTPOIUTHD) RELEON

[udposoii gaTunk
AJIEKTPONPOBOAHOCTH

8 5 | DnekTpoauTHUecKasi JUCCOLUAIUS KUCIIOT, 1
IIEJIOYEH U COJIEH.

9 6 | Peakuuu noHHoro oomMeHa 1

10 7 | YcnoBus MpoTeKaHUs peakInii HOHHOTO 1
oOMeHa.

11 8 | IIpaktuueckas pabora Nel. Peakiuu HOHHOTO 1 Hudpoas
oOMeHa. nabopaTtopus

RELEON
Hudposoit gaTunx
JIEKTPOIPOBOAHOCTH

12 9 | KonTponwHas padota Nel mo teme 1

«XUMHYECKHUE PEAKIIAN.
Hemertannsl IV — VII rpynn u ux coenunenus (264)
13 1 | IlonoxeHue HEMETaIOB B IEPUOINYECKON 1

CUCTEME XUMUYECKUX 3JieMeHTOB 1. 1.




Menneneesa. O01ue cBOicTBa HEMETAJLJIOB.

14 2 | l'amoreHsl: pu3nMUecKre U XUMUYECKUE 1
CBOMCTBA.
15, | 3,4 | CoenuHeHus rajJoreHoOB: XJIOPOBOJOPO, 1
16 XJIOPOBOJIOPOAHAS KUCJIOTA U €€ COJIH.
17 5 | Cepa: ¢pusnyeckre 1 XUMUYECKHUE CBOMCTBA. 1
18 6 | CoenmHEHHS CEpPBI: CEPOBOAOPO, CYIbMHUIBI, 1
OKCH/IBI CEPBI.
19 7 | CepHucTas ¥ CEpOBOIOPOAHASI KUCIOTHI U UX 1
COJIH.
20, | 8,9 | Cepnas kucnota. 1
21
22 | 10 | KontpomnpHas pabota Ne2 mo teme 1
«HemeTtamibny
23 | 11 | AzoT: pusmueckue U XUMHYECKUE CBOICTBA. 1
24 | 12 | AMMuak 1
25 | 13 | Comu ammoHus. JIaGopaTOpHBIH OMBIT. 1 [udposas
«O06pa3oBaHue COJICH aMMOHUSDY nmaboparopust
RELEON
Hudposoit gaTank
AJIEKTPOIPOBOAHOCTH
26 | 14 | IlpakTtuueckas pabora Ne2 ITomyueHune ammuaka 1
Y U3YUYEHHE €T0 CBOMCTB.
27 15 | Oxkcunsl azora. 1
28, | 16, | A30oTHas KHCIIOTA U €€ COJIH. 1
29 | 17
30 | 18 | ®ocdop: puzHUecKre U XUMUIESCKHIE CBOMCTBA. 1
31 | 19 | Coeaunenus docdopa: okcua pochopa (V), 1
optodochopHas KUCIIOTa U €€ COJIH.
32 | 20 | Yruepox: pusnyecKre ¥ XUMUYECKUE CBOMCTBA. 1
Annorponus yriepoja: anmas, rpadur, kapouH,
GbyIuepeHsl.
33 21 | Coenunenus yriepona: okcusl yriepoaa (1) u 1
(V).
34 | 22 | CoenuHeHus yriepoja: yrojibHas KHCIIOTa U e 1
COJIH.
35 | 23 | Ilpaktuyeckas pabora Ne3. [TomydueHue 1
YTJIEKUCIIOTO Ta3a U U3YUYEHUE €T0 CBOUCTB.
36 | 24 | Kpemuwmii u ero coeAMHEHUS. 1
37 | 25 | IIpaktuueckas pabora Ned. Perrenue 1
AKCIIEPUMEHTANBHBIX 3324 110 TeMe
«Hemeramns! IV — VII rpynn u ux
COCIMHEHUIN.
38 | 26 | KontpomasHas pabora Ne3 mo teme 1
«Hewmeramibn
MeTtajuibl u ux coequHenus (144)
39 1 | [NonoxxeHne METAIIOB B IEPUOTUIECKOM 1

cHCTEMe XUMHUECKUX dieMeHTOB J[.1.
Menneneena. O0mue hu3nuecKue CBOMCTBA
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MeTauioB. GuHAaHCOBas IrpaMOTHOCTbD.

40 2 | Metamisl B mpupoe u o0Iue crmoco0bl HxX 1
MOJTyYeHUSI.
41 3 OO011e XUMHUYECKHUE CBOMCTBA METAJIJIOB: 1
peakiny ¢ HeMeTallaMu, KUCJIOTaMH, COJISIMU.
42 4 | DneKTpOXUMHUYECKHUH psijl HapsKeHUH 1
METaJIJIOB.
43, | 5,6 | lllemo4Hblec METAJUIbI K UX COCIUHCHHMS. 2
44
45, | 7,8 | lllenouyHo3eMeabHBIC METAILIBI U HX 2
46 COEIUHEHUS.
47 9 | AmoMuHUM. 1
48 10 | AMdoTepHOCTH OKCHIA U THAPOKCH A 1
QTFOMUHHUSL.
49 | 11 | XKemneso. 1
50 12 | CoenuHeHus xkele3a U X CBOMCTBA: OKCHIBL, 1 Hudposas
ruapokcu bl u comu sxenesa (11 u 1), nabopaTtopust
JlaGopatopuslii onbiT M2 11. «XKeneso. RELEON
OxucreHue xees3a BO BIaKHOM BO3yXe» Hudposoii naTunk
JTABJICHHUSI
51 | 13 | [Ipaktuueckas padora Ne5. Pemenue 1
AKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe « MeTauTbl
Y VX COCAMHCHUS.
52 | 14 | KoutponbHas pabota Ne4 o teme «Metansl 1 1
UX COCTUHCHUSD»
IlepBoHayabHbIE CBeleHHsI 00 Oprannyecknx Bemecrnax (144)
53, | 1,2 | IlepBoHavadbHBIC CBEACHHS O CTPOCHHUN 2
o4 OpraHUYECKHUX BEILIECTB.
55, | 3,4 | YrieBoIopoabl: METaH, dTaH. 2
56
57 5 VYT1eBo1OpOabI: STUIIEH. 1
58 6 | McTouyHMKH yTiIeBOAOPOAOB: IPUPOIHBIN ra3, 1
He(Th, yTrob.
59 7 Kucnoponconepkanue coeTMHEHUS: CITUPTHI 1
(MeTaHoI1, 3TaHOI, TIIMLEPHH)
60, | 8,9 | Kuciopouacomepkaiiue coeqMHEHHS: 2
61 KapOOHOBBIE KUCIIOTHI (YKCYCHAasi KHCIIOTa,
CTEapHHOBAs M OJICUHOBAsI KUCIIOTHI,
aMUHOYKCYCHasi KHCJIOTa).
62 | 10 | buonorudecku Ba)KHbIC BEIIECTBA: KUPHI. 1
63 | 11 | buonoru4ecku BaKHBIC BEIIECTBA: TITFOKO3a. 1
64 | 12 | buonorudecku BayKHBIC BEIIECTBA: OCITKU. 1
65 | 13 | KontponbHas pabota Ne 5 «IlepBoHauanbHble 1
CBECHHS OPTaHUYECKHUX BEIIECTBY.
66 | 14 | Xumudeckoe 3arps3HEHUE OKPYIKAIOIICH CpeIbl 1
Y €T0 TIOCIICICTBHSL.
OCHOBHBIE KJIACChl HEOPrAaHUYECKUX COeTUHeHuil (249)
67 1 | [IpobGrema 6e30macHOTO UCTIOIB30BaAHUS 1

BEICCTB U XUMHNYCCKUX pCaKHI/If/'I B
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IIOBCETHEBHOM KU3HU.

68 2 | TokcuuHbIE, TOPIOYHE M B3PHIBOOIIACHBIE 1
BeniecTBa. beIToBas XumMuyecKkasi [paMOTHOCTb.

IHoBTOpeHue (24)

69, | 1,2 | IloBrOopenue 2
70

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITIPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

8 KJIACC

Xumus. 8 knacc/I"abpuensu O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE 00IIECTBO
«M3natenscTBO «IIpocBemeHuey;
Beenute cBOM BapuaHT:

9 KJIACC

Xumus. 9 knacce/I"abpuensu O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE 00IIECTBO
«3narensctBO «IIpocBemienney;
BBenute cBOi BapUaHT:

METOAUYECKHUE MATEPHAJIBI U151 YUYUTEJIS

8 KIIACC
YMK T'abpuensn O.C.

9 KJIACC
YMK T'abpuensn O.C.

IUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KIIACC
POII

9 KIIACC
POII

MATEPHAJBHO-TEXHUYECKOE OBECIHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

TIPOEKTOP, KOMIBIOTEP

OBOPYAOBAHMUME JJIsA NTIPOBEJAEHUS ITIPAKTUYECKHUX PABOT

PEaKTHBBI, XUMHYECKOE 000pyI0BaHHE
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