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Pazaen 1. TInanupyemble pe3yJibTaThl OCBOEHHS Yu4eOHOr o nmpeaMeTa
®opMHpPOBAHHE YHHBEPCAJIBLHbIX Y4e0HbIX AefiCTBHIA.

Cranmapt ycraHaBnuBaerT TpeOOBaHHA K pe3ylbTaTaM OCBOeHHA oOydaromumucs
OCHOBHOI 00pa30oBaTeIbHOH MPOrpaMMbl OCHOBHOTO 00MIEero oOpa3oBaHusL:

JIMYHOCTHBIM, BKJIIOUAIOIIHM TOTOBHOCTb H  CMOCOOHOCTH  OOYyYAKOIIHXCA K
CaMOPA3BUTHIO H JHYHOCTHOMY CaMOOTPEACICHHIO, C(POPMHPOBAHHOCTh HX MOTHBALMH K
OOy4YEHHIO H LENCHANPABICHHOH IO3HABATCNBPHOH IEATENBHOCTH, CHUCTEMBI 3HAYHMBIX
COLMANBHBIX ¥ MEIIMYHOCTHBIX OTHOLICHUH, ICHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPAXKAFOLITIX
JUYHOCTHBIC M TPAKOAHCKUE TOSHLUU B ACATEJBHOCTH, COLMAJBHBIE KOMIICTEHIINH,
MPABOCO3HAHUE, CMOCOOHOCTb CTABHTh LICTH W CTPOMTDb JKHU3HCHHBIC ILIAHBI, CIOCOOHOCTH K
OCO3HAHUIO POCCHHCKOH HACHTHYHOCTH B MOJIHKYJIBTYPHOM COLIIYME;

METANPEAMETHbIM, BKIIOYAOLIIM OCBOCHHBIE OOYYAOLIUMUCA MEKIPECIMETHBIC
MOHATHA W  YHUBEPCAJBHBIC  yUeOHBIC ACHCTBHS  (PCTYJ/SITHBHBIC, TO3HABATCIBHBIC,
KOMMYHHKATHBHBIE), CIMOCOOHOCTh WX HCMONB30OBAaHUS B yuUeOHOH, TO3HABATENBHOH W
COLMANBHON MpPaKTUKE, CAMOCTOSTEC/IBHOCTh IUIAHHPOBAHMA U OCYLICCTBICHHS Y4eOHOM
OCSITCTBHOCTH M OpPTaHH3alud y4eOHOrO COTPYOHHYECTBAa C IENAroraMi H CBEPCTHHKAMIU,
MOCTPOCHNE HHANBUAYATBHON 00pa30BaTeNbHOMN TPACKTOPHH,

NMpeIMeTHbIM, BKIIOYAKINM OCBOCHHBIC OOYYAIOMIMMUCS B XOAC H3y4YeHUs y4eOHOTro
MpeaMeTa YMEHUsI criequ(HIecKne Uil TaHHOH MPEIMETHOH 00JACTH, BUAbI ASATENLHOCTH IO
MOJYYCHHID HOBOTO 3HAHMA B paMKax y4eOHOro MpeAMeTa, €ro npeodpa3oBaHHI) H
NPUMCHCHIIO B y4eOHBIX, Y4eOHO-IPOCKTHBIX H  COLHAIBHO-TIPOSKTHBIX  CHUTYaLlsIX,
(hOPMHPOBAHIE HAYYHOT'O THIA MBILIJICHNS, HAYYHBIX TMPEACTABICHUI O KIIOYEBBIX TEOPHSIX,
TUMAaX W BHUAAX OTHOLICHWI, BIQACHHEC HAYYHON TEPMUHOIOTHEH, KIIOUEBBIMH IOHSTHSIMIU,
METONAMH U TPHEMaMU.

JInuHoOCTHBIE Pe3y/bTaTbl OCBOCHHSI OCHOBHOH o0o0pa3oBaTeqbHOIl NpPOrpaMmmsl
OCHOBHOTO 0011ero o0pa3oBaHusl OTPAXKAIOT:

- BOCTIHTAHHE POCCUIICKOH rpa)KHaHCKOH MASHTHYHOCTH: MATPUOTH3MA, YBaXKCHUS K OTeUeCTRYy,
MPOLLJIOE M HACTOALICE MHOIOHALMOHAJIBHOTO Hapoja Poccum; oco3HaHHE CBOCH >THHUECKOH
MPUHAINICKHOCTY, 3HAHHE MCTOPHUM, f3bIKA, KYJIBTYPBI CBOETO HAPOZA, CBOETO Kpas, OCHOB
KyJbTYPHOTO HAacjaegusi HapomoB Poccuum M 4enoBeuecTBa, YCBOCHHE T'yMAHHCTUYECKUX,
OEMOKPaTHYECCKUX U TPAAHLHOHHBIX LICHHOCTEH MHOTOHALIHOHAIBHOTO POCCHICKOTO O0LIEeCTRa;
BOCTIHTAHHUE YYBCTBA OTBETCTBCHHOCTH U [oJra nepen PonuHoi,

- (opMHPOBaHHE OTBETCTBCHHOT'O OTHOWICHHS K VYCHHID, TOTOBHOCTH H CHOCOOHOCTH
00y4aroImKXCsl K CaMOPa3BUTHIO H CaMOOOPA30BaHUI) HA OCHOBE MOTHBAUMU K OOYHEHUIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M NOCTPOCHUIO AaJbHEHIICH MHANBHAYAJIBHOH TPACKTOpPHU
oOpa3oBaHust Ha 0ase OpHEHTUPOBKM B MUpe Mpodeccuii U MpodecCUOHATIbHbIX TIPeNOUTeHMUI,
Ha OCHOBE (POPMHUPOBAHUSI YBAKUTENBHOTO OTHOLIEHUS K TPYAY;

- (OopMUPOBaHME LIENIOCTHOTO MMPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTUST Hayku W OOLIECTBEHHOH TPAKTHKM, YUWUTHIBAIOLLIETO COLMANBHOE, KYJIbTYPHOE,
A3bIKOBOE, IyXOBHOE MHOI000pa3le COBPEMEHHOTO MHPA;

- (hOpMUpPOBAHIE OCO3HAHHOT'O, YBAKUTEIILHOIO U AOOPOXKENIATEIBHOIO OTHOIICHUS K JPYTOMY
YEJIOBEKY, €r0 MHCHHUI), MHPOBO33PCHHUIO, KYJBTYPE, SA3BIKY, BEPE, TPaKTAHCKOH MO3HLMH, K
WCTOPHUH, KYJIBTYpe, PEIHTHH, TPAAHLILIM, A3bIKaM, LEHHOCTSIM HapomoB Poccum m HapomoB
MHpA; TOTOBHOCTH H CHOCOOHOCTH BECTH IHAJOT ¢ APYTUMH JIOABMH WM AOCTHTaTh B HEM
B3aMMONOHUMAaHMUS,;

- OCBOGHHEC COLIMAJBHBIX HOPM, NMPaBHJI IOBEACHUS, poieil u (hOpM COLMAJBHOH SKU3HH B
rpynnax u cooOImecTBax, BKJIKYAs B3POCABbIC U COLMAIbHBIC COOOILECTBA; Y4aCTHE B IIKOIBHOM
camMoynpaBieHuH W OOLIEeCTBEHHOW >KM3HW B Mpefenax BO3PACTHBIX KOMIETEHUHH C yu€TOM
PervuoHaNbHbIX, STHOKYIbTYPHBIX, COLMANbHBIX U 3KOHOMHYECKHX OCODEHHOCTEH;



- pa3BUTHE MOPAJbHOrO CO3HAHUS M KOMMETEHTHOCTU B PemeHuH MOpalbHbIX mMpodiaem Ha
OCHOBe JIMMHOCTHOTO BbIOOpa, (OpMUpPOBaHHE HPABCTBEHHbIX UYBCTB M HPABCTBEHHOTO
MOBEAEHHS, OCO3HAHHOTO W OTBETCTBEHHOIO OTHOLLUEHHs K COOCTBEHHBIM MOCTYIIKAM,

- ($opMUpOBaHUE KOMMYHMKATHBHON KOMMETEHTHOCTH B OOLIEHUM M COTPYAHUYECTBE CO
CBEPCTHUKAMM, J€TbMM CTapllero M MIaAlero BO3pacTa, B3pPOCAbIMM B MpoLecce
obpa3oBaTebHON, OOIWECTBEHHO NOJIe3HOH, yueOHO-HCCIen0BaTeIbCKOMH, TBOPUECKOH U APYTrHX
BUJIOB €ATENbHOCTH,

- (¢opMUpOBaHHE LEHHOCTH 340poBOro M Oe3onacHoro obpasza JKWU3HH, YCBOEHHE IPaBUI
WHIOUBUAYANBHOTO U KOJJICKTUBHOIO O€30MacHOr0 MOBCHEHUS] B YPE3BbIYANHBIX CUTYALUSX,
YrpOKAKIWKX KH3HH U 3TOPOBBIO JIOACH, NPABHI MOBEACHHUS HA TPAHCTIOPTE U HA JOPOTrax;

- opMHpOBaHUE OCHOB 3KONOTMHECKOI KYJAbTYPbl COOTBETCTBYHOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MbIIIJIEHUS], Pa3BUTHE OMbITa SKOJOTHUYECKU OPUEHTUPOBAHHON pethaeKCUBHO-
OLEHOYHON W MPAKTHUECKOH AeSATEIbHOCTH B )KH3HEHHBIX CHTYaLIUSX;

- OCO3HAHWE 3HAYEHUsT CEMbH B )KM3HW Y€JOBeKa 1 0OLWeCTBa, NPUHITHE LIEHHOCTH CeMeNHHON
YKU3HH, YBaXKUTENBHOE U 3aD0T/IHBOE OTHOLICHHUE K UJieHaM CBOEH CeMbl,

- Ppa3BHUTHE ICTETHYECKOro CO3HAHUS YepPe3 OCBOCHHE XyOO/KECTBEHHOrO Hacleans HapoOaoB
Poccun u Mupa, TBOPUECKOit eI TETBHOCTH SCTETHUYECKOTO XapaKTepa,

- (¢opMUpOBaHME OCHOB NPABOCO3HAHUS A/ COOTHECeHHs COOCTBEHHOrO TMOBeAeHUs |
MOCTYMKOB APYTUX JtoAeil ¢ HPABCTBEHHbIMM LEHHOCTAMW W HOPMaMu TOBEJEHUA,
YCTaHOBNEHHbIMH  3aKOHOAATeNbCTBOM  Poccuiickoit  Depepauny,  yOexneHHOCTH B
HeoOXOOUMOCTH 3aLIMLIATh NPABONOPAOOK IPABOBLIMH CrOCOOAMH M CPEACTBAMH, YMEHHH
peant30BbIBATH OCHOBHBIE COLMANIbHBIE POJI B Mpelesiax CBOeH 1eecrnocoOHOCTH.

MeTanpeamMeTHble pe3yJibTATHI OCBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOH NPOrpaMmmbl

OCHOBHOI0 001LIero o0pa3oBaHHsl OTPAKAKOT:

- YMEHHE CaMOCTOSTENLHO ONpPeeNsTh LUeau CBoero obyueHus, CTaBUTh U (HOPMYJIUPOBATH A5
ce0st HOBbIe 3amaun B yuede 1 MO3HABATeNbHOH JesTeIbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI
CBOE# MO3HABATENbHOH AESTEebHOCTH;

- yMCHHE CaAMOCTOSITENIBHO [UIAHUPOBATH INYTH OOCTWKCHUS LENCH, B TOM  UHUCHC
aJbTePHATUBHBIC, OCO3HAHHO BHIOKpaTh Haudonee > PEKTUBHBIC CIIOCOOB! PEIIeHUs YUeOHBIX U
no3HaBaTeNbHbIX 33/1au;

- yMEHHE COOTHOCMTb CBOM [JEHCTBMA C MJAHUPYEMbIMU Pe3yJbTaTaMM, OCYLUECTBIATh
KOHTPO/b CBOEH AeATeNbHOCTH B MpPOLIECCEe AOCTHXKEHHS pPe3ynbTaTa, ONpeieNsiTb CriocoObl
OeMCTBUH B paMKax MPeasioKeHHbIX YCIOBUH U TpedOBaHHH, KOPPEKTHPOBATb CBOW AEHCTBUS B
COOTBETCTBHH C U3MEHSIIOLIENCA CHTYaLuel,

- YMEHUEe OLEHHBAaTb MPaBHIBHOCTb BBINOJHEHHS yieOHON 3ana4un, COOCTBEHHbIE BO3ZMOYKHOCTH
€€ PeLICHIT,

- BJaJA€HHE OCHOBAMM CAMOKOHTPOJIS, CAMOOLEHKH, NPUHATUSA PELLEHU U OCYLIEeCTBIeHNs
OCO3HAHHOTO BblOOpa B yueOHOH M NO3HABATENIbHON AEATENbHOCTH,

- YMCHHUE ONpEAeNsATb [OHATHA, CO3maBaTb OOOOILEHHWs, YCTAHABAWMBATHL AaHAJOTUHU,
Knaccu(UUUpPOBaTh, CAMOCTOSITENIPHO BBIOMPATh OCHOBAHWA U KPUTCPUM INsA KJIACCUDUKALIIH,
VCTaHAB/IMBATh  [IPUUUHHO-CACACTBCHHBIC  CBsI3M, CTPOUTH  JIOTMUECKOE  PaCCYKACHUE,
YMO3aKMo4eHHe (MHAYKTUBHOE, IeAYKTUBHOE W MO aHAJIOTHH) U JleNaTh BbIBOAbI,

- yMeHHe CO3/aBaTh, NPUMEHATb U MPEOOPA3OBbIRATL 3HAKU U CHMBOJIbI, MOASIH U CXEMbI 15
peweHs yueOHbIX U MO3HaBaTeNbHbBIX 3a7au,

- CMBICJIOBO€ YTEHHE;

- YMEHHE OpPraHHU30BBIBATH YUeOHOE COTPYAHHYECTBO U COBMECTHYIO OESITENIBHOCTD C YUHTENEM
M CBepCTHHKaMH, paboTaTh WMHAMBUAYalBHO M B TPyNNe. HaXOAUTb o0Iuee peIueHue u
pazpewmaTh KOHGIUKTHI HA OCHOBE COIJIaCOBAHUA MO3ZHULIUHI 1 yUeTa UHTEPECOB, (POPMYJIHPOBATS,
apryMEHTHPOBATh H OTCTaUBaTh CBOS MHEHUC,



-  YMCHHE OCO3HAHHO MHCIOJB30BATH PEUCBBIC CPEACTBA B COOTBETCTBUH C  3adader
KOMMYHUKALUM U BBIPAXKEHMSI CBOMX YYBCTB, MBICICH U MOTpeOHOCTEH, MIAHUPOBAHUS U
pPeryJsiLuu CBOSH ACATEIBHOCTU, BJAACHUE YCTHOU M MUCBMEHHON PEUBIK), MOHOJIOTHYECKOM
KOHTEKCTHOH peubl, pa3BUTHE MOTHUBALMM K OBIAACHUIO KYJNbTYPOH aKTUBHOIO MOJIb30BAHUS
CJIOBapAMU M IPYTUMH MOUCKOBBIMU CUCTEMAMM,

- (popmupoBaHUe U pa3BUTHE KOMMETEHTHOCTH B 0OJACTH UCMONb30BaHHSA UHHOPMALMOHHO-
KOMMYHUKALMOHHbIX TexHoaorui (manee UKT — komnerenuun);

- (QopMmupoBaHHE U pPA3BUTHE OHKOJOrHYECKOTO MBIIIICHHS, YMCHHE I[IPUMEHSATH €ro B
MO3HABATENbHOW, KOMMYHMKATUBHOM, COLMalbHON  npakTuke W npodecCHOHATbHOMN
OpHUEHTALUHU.

BeinyckHUK Hay4uTCS:

- XapaKTepu30BaTb OCHOBHBIC METObI MO3HAHMS: HAOMIOICHIE, H3MEPCHUE, 3KCIICPUMEHT,

- CBOIMCTBA TBEPABIX, )KHAKUX, ra3000pa3HbIX BEIIECTB, BBIACIAA UX CYLIECCTBCHHBIC IPU3HAKIL,
- PacKpBIBATH CMBICT OCHOBHBIX XHMHUYECKHX MOHSTHI «aTOM», «MOJEKYJIa», «XHMHUYCCKUH
3MEMEHT», «MNPOCTOE BELUECTBOY», «CIOKHOE BELIECTBOY, <«BAJEHTHOCTbY, «XHMHUUYECKas
peakLus», UCMOIb3Yys 3HAKOBYIO CUCTEMY XUMUM;

- PacKpbIBaTh CMbIC/ 3aKOHOB COXPAHEHUsT MacChl BELIECTB, MOCTOSHCTBA COCTABA, aTOMHO-
MOJIEKYJISIPHON TECOPUH,

- PA3IUYATh XUMUYECKHE U (PUINISCKUC SIBICHIS,

- Ha3bIBaTb XUMUYECKUE 3JIEMEHTbI;

- ONpenessTh COCTaB BEWECTB M0 nX Gopmynam;

- BAJIEGHTHOCTb aTOMa 3JIEMEHTA B COEAMHEHUSIX;

- OMpenenaTh TUM XUMUUYECKUX peaklui,

- Ha3BIBATh NPU3HAKH U YCJIOBUS POTEKAHNST X UMUIESCKUX PEAKLIMIH;

- BBIABJIATh MPU3HAKH, CBUAETEIbCTBYIOLIUE O NPOTEKAHUU XUMUUECKOH peakLu npu
BBITIOJTHEHWH XUMHUYECKOrO OMNbITa,

- COCTaBJIATb (HhOPMYJIbl OMHAPHBIX COEAMHEHMUIT;

- COCTABJATb YpaBHEHUS XUMUUECKUX PEAKLIUIT;

- cobmonath npaeuia Ge3onacHoil padoThl MPU NPOBEAEHHUH OMNbITOB,

- IOJIB30BATHCSA Ta0OPATOPHBIM OOOPYAOBAHUEM H [IOCYIOM;

- BBIUUCJIATH OTHOCUTENIBHYI MONIEKYJLIPHYIO U MOJISIPHYIO MacChl BEIECTB;

- BBIUHCJIATH MACCOBYIO AOJI0 XUMHUYECKOrO dJieMeHTa o Popmyie COeqUuHEHN;

- BBIYHCIATH KOJNHYECTBO, OOBEM UM MACCy BELIECTBA MO KONHYECTBY, 00BeMy, Macce
peareHToB WM MPOAYKTOB peaKkL1u;

- XapaxkTepu30BaTh (PU3MUECKUE U XMMUYECKHE CBOHMCTBA MPOCTHIX BELIECTB. KUCIOPOIa U
BOAOPOSA,

- IOJTy4aThb, COOUPATH KUCIOPOI M BOAOPOL;

- PacrO3HABAThL ONBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: KUCIOPO, BOAOPOL,

- pacKpBIBaTh CMBICH 3aKOHA ABOraapo;

- PacKpHBIBATH CMBICT MOHATHI «TeTNOBOH 3Q(EKT peakunm», «MONAPHBIH 00BEM»;

- XapakTepu30BaTh YU3MYECKHUE U XUMHUECKUE CBOMCTBA BOIEL,

- PacKPbIBATH CMbICIT TOHATHS «PACTBOPY,

- BBIUHCJIATH MACCOBYIO AOJIO PACTBOPEHHOrO BEIIECTBA B PACTBOPE;

- NPUFOTOBJISTH PACTBOPbI C ONpPeAeNeHHOH MaCCOBOI oNeil paCTBOPEHHOrO BellleCTRa;

- Ha3bIBaThb COEAMHEHHS U3YUEHHbIX KJIACCOB HEOPraHUUYECKUX BELIECTR,

- XapaKkTepu3oBaTh (hU3HMUECKHEe U XMMUYECKHE CBOHCTBA OCHOBHBIX KIIACCOB HEOPTaHUUYECKUX
BELIECTB. OKCUIOB, KUCIOT, OCHOBaHWH, COJei,

- OMpeAeNATb NPUHAMIEKHOCTb BELIECTB K ONpPEaesIeHHOMY KJIacCy COeqUHEHWIT,;
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- COCTaBIATL GOPMYJIBI HEOPraHUYECKUX COEANHEHHH H3yUYeHHBIX KJIaCCOB,

- [POBOAMUTH OINBITHI, NOATBCPKAAOIINE XUMUYSCKHUE CBONCTBA U3YUYCHHBIX KIACCOB
HEOPTaHUYECKUX BELUECTE,

- pacro3HaBaThb ONBITHLIM TTYTEM PACTBOPLI KMCIOT U LIENOUeH MO H3MEHEHUIO OKPacKu
MHAUKATOPA,

- XapaKkTepU30BaTh B3aUMOCBSA3b MCKAY KJ1aCCaMH HCOPTraHMYECCKUX COCIUHCHUI,

- packpriBaTk cMmbica [lepuoanydeckoro 3akoHa .M. Menneneesa;

- OOBIACHATD PUSHUCCKUIT CMBICT aTOMHOTO ([IOPSIAKOBOTO) HOMEPA XHMHYECKOTO 3JICMEHTA,
HOMEPORB TPYyMIMbl U Nepuoaa B nepuoandeckoil cucreme [ 1. Menneneesa,

- OOBACHATB 3aKOHOMEPHOCTH U3MEHEHHA CTPOEHHsT ATOMOB, CBOWCTB 3JIEMEHTOB B Npeaesax
MaJIBIX NIEPHOAOB Y IVIABHBIX MOATPYIILL,

- XapaKTepHU30BaTh XHMUUECKHE 3JIeMEHTHI (OT BOIOPOAa A0 KaJIbLIHS) HA OCHOBE HX [TOJIOKEHHS
B nnepuoanyeckoi cucreme .M. Menaeneesa n 0COOCHHOCTEH CTPOCHHS HX aTOMOB,

- COCTaBJIATb CXEMbI CTPOEHHUA aTOMOB nepBbiX 20 37€MEeHTOB nepuoanueckoi cucremol [ M.
MeHpneneera;

- PaCKpbIBaTb CMbICI MOHATHI: «XUMHUECKAs CBA3bY, «3JIEKTPOOTPULIATEIbHOCTDY,

- XapaKTePH30BaTh 3aBHCUMOCTDb (PU3HUECKHX CBOICTB BEILECTB OT THIA KPHCTATUYECKOH
PELICTKY,

- ONPEACNATH BUA X UMUYECKOHN CBA3H B HCOPTAaHHYECKHX COCTHHCHHSIX

- u300pakaTh CXeMbl CTPOEHUS MOJIEKYJI BELIECTR, OOpa3OBaHHbIX Pa3HbIMM BUAAMMU
XHUMHYECKHX CBS3EH,

- PaCKpBIBATH CMBICJ MOHATHI «HOHY, «KATHOHY», AHUOHY, 3JICKTPOJIMTBL), KHEIJICKTPOINUTHIY,
«BJICKTPONIUTHYECCKAS JUCCOLMALIN», KOKHUCIUTENbY, «CTENEHDb OKUCICHHA» «BOCCTAHOBUTENDY,
KOKHCIIEHHEY, KBOCCTAHOBJIEHHUEY,

- OMpPEAeNATh CTeNEeHb OKUCIEHH aTOMa 3/1EMEHTa B CO€IUHEHUH,

- PaCKPBIBATb CMBIC TCOPUH JICKTPOIUTHYCCKON TUCCOLNALINM,

- COCTABJIAITh YPABHEHHSA HJICKTPOJIUTUYECKON AUCCOLMALMH KHCIOT, WENOYeH, COMeil,

- OOBSICHATH CYLHOCTD MPOLIECCA JICKTPOIUTHUCCKONH AUCCOLMALINH U PEAKLIHI HOHHOTO
oOmeHa;

- COCTaBJIATH MOJHbIE U COKPALLEHHbIE HOHHbIE YPaBHEHUS peakliuu oOMeHa,

- OMpeneaTb BO3MOKHOCTh NPOTEKAHUS peakiiii HOHHOTO OOMeHa;

- IPOBOAMTD PEAKLIMH, MOATREPKAAIOLIME KAUECTBEHHbIH COCTAB Pa3/IMYHbIX BELUECTE;
onpenensTb OKUCIHUTEIb U BOCCTAHOBHTEND;

- COCTaBJAITh YPABHEHHS OKUCINTCIbHO-BOCCTAHOBUTEIBHBIX PCAKLIMIT,

- Ha3bIBaTh (PaKTOPBI, BIHAIOLINE HA CKOPOCTh XUMUYECKOH peakLuny;,

- KnaccHULMPOBaTE XHMUYECKUE PEAKLIMK 110 Pa3JUYHbIM PH3HAKAM,

- XapaKkTepU30BaTh B3aUMOCBA3b MECKAY COCTABOM, CTPOCHHUEM H CBOMCTBAMHU HEMETAJIOB,

- MPOBOAUTH OMbIThI MO MOJYYEHUI), COOMPAHUIO W U3YHEHUIO X MMUYECKUX CBOMCTR
ra3000pa3HbIX BELLECTB. YIJIEKUCIOro ra3a, aMMHaKa,

- Pacro3HaBaTh OMBITHBIM MyTeM ra3000pa3Hble BELIECTBA: YIIAeKUCbIN a3 1 aMMHaK;

- XapakTepu30BaTh B3aHMOCBSA3b MEKIY COCTABOM, CTPOEGHHEM U CBOHCTBAMH METAIJIOB,

- Ha3bIBaTb OPraHWYECKHE BellecTBa 1O WX (hopMmye. MeTaH, 3TaH, STHJIEH, METAHOJ, 3TAHOJI,
TJULUEPHH, YKCYCHAsi KMCJIOTA, AMHHOYKCYCHAas KHCJIOTa, CTCAPHHOBAs KHUCIOTA, OJCHHOBAsI
KHCJIOTA, TIIIOKO3a,

- OLIEHUBATH BJIMAHUE XMMUUECKOTO 3arpsi3HEHUsT OKPYKAIOLIEe Cpenbl HA OPraHU3M YeNIOBEKa,
- IPaMOTHO 00palaTbCs C BELECTBAMH B MOBCEIHEBHON KM3HU;

- OTIpeneNsiTb BO3MOXKHOCTb NMPOTEKaHHs PeakLMii HEKOTOPBIX NPencTaBuTeNel OpraHnueckux
BEILECTB C KUCIOPOAOM, BOAOPOAOM, METANIAMH, OCHOBAHUSIMH, TaJIOTCHAMH.

BoinyCKHHMK MOJIYYMT BO3MOKHOCTh HAYYHThCS:
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- BbIIBUTATh U MPOBEPATh 3KCIEPHMEHTAIbHO THIOTE3bl O XMMHUECKHX CBOHCTBAX BELLECTB Ha
OCHOBE UX COCTaBa U CTPOEHHUs, X CNOCOOHOCTH BCTYMATh B XMMUYECKHE Peakliii, O XapakTepe
U MPOAYKTaX Pa3NUIHbIX XUMHYECKHX PEAKLHIi;

- XapaKTepH30BaTh BELIECTBA MO COCTaBY, CTPOEHHIO U CBOMCTBAM, yCTAHABIHBATH MPUYHHHO-
CIECOCTBCHHBIC CBA3H ME)KAY NJAHHBIMH XaPaKTEPHCTHKAMH BELLECTBA,

- COCTaBISITb MOJIEKYJIIPHbIE U NOJNHbIE HOHHbIE YPABHEHUS 1O COKPALUEHHBIM HOHHBIM
YPaBHEHHSM;

- IPOTHO3UPOBATh CMIOCOOHOCTD BELIECCTBA NMPOSBIATE OKUCINUTENBHBIC WIH BOCCTAHOBUTEIBHBIC
CBOJICTBA C yUETOM CTeNeHel OKHUCIIEeHMS] 3JIEeMEHTOB, BXOASLIMX B €r0 COCTaB,

- COCTaBJIATh YPABHEHUS PEAKLIHH, COOTBETCTBYIOLINX TTOCIEAOBATENbHOCTH MPEBPAIIEHHH
HEOPraHHYECKHX BEIICCTB PA3IMYHBIX KIACCOB,

- BBIIBHUIaTh W MPOBEPATH HKCTIEPUMEHTAIbHO FUITOTE3b] O PE3yJIbTaTax BO3AEHCTBUSA Pa3IUUHBIX
(hakTOPOB Ha M3MEHECHUE CKOPOCTH XUMHYECKOH PECAKLINM,

- UCMONb30BATh NPUOOPETEHHbIE 3HAHUS AJISl SKOIOTHYECKU IPAMOTHOTO MOBEASHUS B

OKpy KaroLleH cpene;

- HCMOJIB30BaTh NPHOOPETEHHBIC KIHOYEBBIC KOMIETCHLUMH TPHU BBIMNOJHCHUH TPOEKTOB U
yueOHO-HCCNENOBAaTENBCKUX — 3a4ad 10 HM3Y4YCHMIO CBOMCTB, CHOCOOOB MONYYCHHS H
pacrno3HaBaHUsl BELLECTB,;

- 0OBEKTHBHO OLCHUBATH HHPOPMALIHIO O BELISCTBAX H XMMHUYECKHUX MPOLIECCaXx;

KPUTHYECKU OTHOCUTBCS K MCEBAOHAYYHOH HHPOpMaLuu, HenoOpPOCOBECTHOI pekiaMe B
CpeAcTBaxX MaccOBOH MH(poOpMay;

- OCO3HaBaTb 3HAYCHHE TCOPETHUCCKUX 3HAHUH MO XMMHH 115 IPAKTHYECKOHA ACATEIBHOCTH
yeJoBeKa,

- CO3maBaTb MOIEJH W CXEMbl IS PelleHUs y4eOHbIX W TO3HABATEJbHbIX 3a4a4; MOHUMATb
HEOOXOAUMOCTD COONIOASHUS PEANNUCAHNH, MPEATAracMbIX B HHCTPYKIMAX MO HCHOIb30BAHUI)
JIEKApCTB, CPEACTB OBITOBOH XUMHUH U Ap.

Pazaea 11
Coaep:xanue yueGHOro npeamera

B cucreme ecrecrBeHHOHAaYyUHOrO 00pa30OBaHHs XUMHA Kak y4eOHbIN MpenMeT 3aHHUMaeT
BAKHOE MECTO B IMO3HAHUU 3aKOHOB MOPHPOIBL, (POPMHPOBAHHU HAYYHOM KAPTHHBI MHpa,
CO3OaHHH OCHOBBI XHMMHYCCKHX 3HaHHfI, HGO6X0)IHMI>IX pini | HOBCCI[HGBHOﬁ JKH3HH, HABBIKOB
300pOBOrO U O€30MaCHOro IS YeOBeKa U OKpY Karollel ero cpennl odpasa KU3HH, a TAKXKE B
BOCIIMTAHHH SKOJOTHYECKOH KYJIBTYPBI.

YenewHocTb M3yUCeHUA XHUMHHW CBfA3aHa C OBJAO€HWEM XHUMHYECKHM  SA3bIKOM,
cobmoneHueM mpaBwl Oe30macHON padoThl MPH BBIMOJHEHUH XHMHYECKOTO JKCIICPHMEHTA,
OCO3HAHHEM MHOT'OUHCIICHHBIX CBI3EH XUMUH C APYTHMH ODPCOMCTaAMH IIKOJIBHOTO KypPCa.

ITporpamma BiJKO4HaeT B ceOs OCHOBbl HEOPraHMYECKOH M OpraHMYecKod XMMHU.
[naBHOl Mpzeeil mporpamMMbl SBISETCS CO3AaHHEe 0a30BOrO KOMIIEKCA OMOPHBIX 3HAHWH TIO
XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIOLLIEH BO3pacTy 00y4arommxcs.

B COOCPXAaHUH OAHHOro Kypca TmNpeacTaBl€Hbl OCHOBOMOJArarOmue XHMHUYECKUE
TEOPETHHECKHE 3HAHHUA, BKIIIOYAOINE U3YUEHNUE COCTaBa H CTPOEHNA BELUECTB, 3aBUCUMOCTH UX
CBOICTB OT CTPOCHUS, MPOTHO3HPOBAHUEC CBOWCTB BELUCCTB, HUCCICOOBAHNE 3aKOHOMEPHOCTEH
XUMHYECKHX TMPEBPALICHUI M MyTEH YOPaBICHUS HUMHU B LENSAX NOMYYECHUS BCLIECTB U
MaTepHaJIOB.



TeopeTnveckyrd OCHOBY H3YYCHUA HEOPTaHUYECKOH XHMHUU COCTaB/SIET AaTOMHO-
MOJICKYJIApHOE yueHue, [Tepuoauueckuit 3akoH .M. MeHoeneepa ¢ KpaTKUMU CBEACHUSIMHU O
CTpPOEHUM aToMa, BMJAX XUMMYECKOH CBSI3M, 3aKOHOMEPHOCTSX MPOTEKAHUs XMMHUUECKUX
peaxkLuil.

B U3YUCHUU KYpCa 3HAUUTCIABHAA POJIb OTBOAUTCA XUMUWYCCKOMY 3KCTICPUMCHTY!
MpOBEASHUIO TTPaAKTUUYECKHUX U na60pa'1‘0pr|x paGOT, OTTMCAHHUIO PE3YNbTATOB YUEHHUYECKOro
SKCIICPUMEHTA, COOMIOACHUIO HOPM U MIPABUJ OE30MTACHOH pabOThl B XUMUUCCKOM N1ad0opaTOpUu.
Peanuzauus naHHOH mporpaMmel B mporecce OOy4eHHs MO3BOJNIUT OO0Y4YarOLUMMCS YCBOUTH
KJAK4YEBbLIC XUMHUYCCKUE KOMIIETCHUM U U MOHATH POJIb U 3HAYUCHHUE XMMUU Cpealr Npyrux
HAyK O MpUpOIE.

H3zyuenune npeamera «Xumus» B 9acTH QOPMUPOBAHUA YV OOYYAROIUUXCS HAYYHOrO
MHPOBO33PEHNS, OCBOCHUS OOILCHAYYHBIX METONOB (HAOMIOACHUE, W3MEPEHUE, IKCIEPHUMEHT,
MOZEJUPOBAHUE), OCBOCHMS IPAKTUYECKOrO MPUMECHCHMSI HAYYHBIX 3HAHUH OCHOBAHO Ha
MEXXMPeaMETHbBIX CBA3sAX ¢ nmpeameramu: «buonorus», «Ceorpadusy», «<Uctopus»,
«JIuteparypa», «MaremaTuka», «OCHOBbI 0€30MaCHOCTH KU3HEAESTeNbHOCTUY, «Pycckmii
A3BIKY, «DU3HKAY), «IKOJOTUSY,

[lepBoHavyaIbHBIE XHMHYECKHE NOHSITHSA

[Mpenver xumuu. Tena u BeuwectBa. OCHOBHble METOAbl MO3HAHMA: HaOMIOAEHME,
u3sMepeHue, skcriepuMeHT. Dusnueckue M XUMUUeckue ABIeHUs. UKCThle BelecTBa U CMeCH.
Crnocodb! pazgenenus cmeceil. Atom. Monexyna. XUMHUECKHil 3eMeHT. 3HaKH XUMMUYECKUX
snemeHTOB. [lpocTble M CnOXKHble BellecTBa. BaNeHTHOCTb. 3aKOH MOCTOSAHCTBA COCTaBa
BellecTBa. Xumuueckue Gopmysl. MHaekcbl. OTHOCUTENbHAS aTOMHAs U MOJIEKYJIpHas Macchl.
Maccosas 1018 XHUMMYECKOrO 3eMeHTa B COEJUHEHUH. 3aKOH COXPAHEHMS! MacChl BELLECTB.
Xumuueckue ypasHeHus. KosdduuueHTbl. YCIOBUS W MPU3HAKM MPOTEKAHUS XUMMYECKHX
peaxkuuii. Mosb — elMHKLA KOJIMYeCTBa BelecTsa. MosipHas macca.

Kucaopoa. Bogopoa

Kucnopon — xumuueckuii snemeHT M npocroe Bemectso. OzoH. CocrtaB BO3ayxa.
duznueckre M XUMHYeCkue cBoiicTea kucrnopopa. [lonyuyenue W npumeHeHHe Kucnopoza.
Tennosoii 3dpdext xummueckux peakuuid. [TonsTue 06 3K30- W FHIOTEPMUUECKHUX PEAKLIMAX.
Boaopon — xumuveckuii saeMenT u mpocTtoe BelecTBo. Pusnueckiie U XUMHYECKUE CBONHCTBA
Bogopoza. [Tonyuenne somopona B nadoparopuu. [lonyuenne Bogopona B NPOMBILIIEHHOCTH.
[Mpumenenue Bonopona. 3akoH Aporaapo. MoasipHblit o6bem razos. KauecTBeHHble peakunu Ha
razooOpasHble BewecTa (kucaopoa, Bogopon). OObemMHble OTHOLIEHHS ra30B MPH XUMHYECKHUX
peakuHsax.

Boaa. PacTBopsl

Boga B npupoae. Kpyrosopot Bojabl B mpupoae. @uznuueckie 1 XUMHUYeCKHe CBOHCTBA
Bonbl. PactBopel. PacTBopumocTh BeluecTB B Boae. KoHuenTpauus pactsopos. Maccosas nons
PacTBOPEHHOrO BELIECTBA B PACTBOPE.

OcHoOBHBIE KJIACChI HEOPraHHYECKHX COeAHHEeHHH

Oxcupbl.  Knaccudukauusi. Howmenxnatypa. dusuueckune  CBOICTBA  OKCHIOB.
Xumunueckue cpoiictBa okcuzoB. [lonyuenne u  npumeHenne okcugoB. (OcHoBaHUS.
Knaccudpukauus. Homenknarypa. ®@usuueckiie cpoiicrBa ocHoBanuii. [TonyvyeHne OCHOBaHMI.
Xumuueckue cBoiicTBa OcHOBaHMH. Peakuus ueidtpanuzauun. Kucnorol Knacendukauwms.
Howmenknatypa. <®Pusnueckue cpoiictBa kucnor. [lonyuenne u mnpuMeHEHHE KUCIOT.
Xumnueckue colicTa kucnoT. Munukaropel. M3MeHeHne OKpacku MHAMKATOPOB B PA3UYHbBIX
cpenax. Conu. Knaccudukauus. Homenknarypa. dusuueckue cpoiicra coneid. [Nonyuenue u
npuMeHeHue coneil. Xumuueckue cBoiicTBa coneil. ['eHernveckas cBA3b MeXAy Klaccamu
HeopraHuyeckux coeguHeHui. [Ipobnema 6e30macHOro NCNONB30BAHMS BELLECTB U XUMUYECKHUX



peakuuii B MTOBCEAHEBHOI kU3HU. TOKCHUHbIE, TOPIOUME U B3pbIBOOMACHbIE BelllecTBa. bhiToBas
XMMHYECKasi FPAMOTHOCTb.

Ctpoenne atoma. [TeproanueckHii 3aK0H H MEPHOAHYECKAS] CHCTEMAa XHMHYECKHX
snemenToB /I.U. Menaeneea

Crpoenne aroma: snpo, sHeprerudyeckuil yposeHb. CocTaB sfzpa aToma. POTOHBI,
HeiiTpoHbl. H3otonsl. [lepuonnveckuii 3akon J M. Menneneesa. Ilepuonnueckas cucrema
xumuveckux asnementoB .M. Menneneesa. ®usnyeckuii CMbICI aTOMHOrO (NMOPSAAKOBOIO)
HOMepa XUMHYECKOro 3JIeMEeHTa, HOMepa TIpyNMbl W MepUona MNEePHONHYECKOH CUCTEMBbI.
Crpoenne »sHepreruueckMx ypoBHeH aTOMOB nepBbix 20 XHMHYECKHX  3JIEMEHTOB
nepuoandeckoit cucrembl J H. Menneneesa. 3aKOHOMEPHOCTH W3MEHEHHS CBONWCTB aTOMOB
XUMHYECKHX 3JEMEHTOB M HMX COEAMHEHHWI1 Ha OCHOBE MOJOXKEHHS B NMEpPHOANYECKOH CHUCTeMe
J.U. Menneneesa u crpoenusa atoma. 3nauenue [lepuonnyeckoro 3axona /1. 1. Menzneneesa.

Crpoenue BemecTs. XHMHYECKas CBA3b

DNEKTPOOTPULIATEIBHOCTE AaTOMOB XMMHUUYECKUX HIeMEHTOB. KOBaneHTHAs X UMHYECKast
CBSI3b. HENOJIsIpHAs U nossipHas. [1oHsTHE 0 BOXOPOAHOI CBSA3H H €¢ BAUSAHUN HA (DU3NYECKHUE
CBOMCTBAa BEIICCTB Ha mnpumepe BoAbl. HMoHHas CBa3b. Metaanuyueckass CBsi3b. UMb
KPUCTANIMYECKHUX peLIeTOK (aATOMHasA, MOJIeKyJIApHas, HOHHAs, MeTalin4deckas). 3aBHCHMOCTh
(13MUeCKUX CBOICTB BELUECTB OT TUNA KPHCTA/UIHUECKOH PeLIeTKH.

XuMHYecKHe peakluH

[ToHsTHe O CKOpOCTH XuUMHUeckoil peakuuu. PakTOpbl, BIMSKOLIME HAa CKOPOCTH
xuMuueckol peakunn. Ilonstue o karanusarope. Knaccudukauus XumMuueckux peakuui no
Pa3NUYHbIM TIPU3HAKAM. YUCITY M COCTaBY MCXOJHBIX M MOJYHYEHHbIX BELUECTB, M3MEHEHHIO
CTeneHel OKUCIeHUs: aTOMOB XMMHUYECKHX 3JIEMEHTOB, MOMIOLEHHUIO WIH BbIAEIEHHUIO 3HEPruu.
DaekTponMTHUeCcKas AMCCOUMalns. DJIeKTPONIUTbl U HesnekTpoauthl. HMoHbl KartuoHbl 1
aHUOHbI. Peaxkuuu wHoHHOro oOmeHa. YCNOBMS MpOTeKaHMsl peakuMil HOHHOrO OOMeHa.
DAeKTpONMTHUECKasl AMCCOLMALMS  KMCIOT, lenodedd M cojeil. CTeneHb OKUCHEHMS.
OnpeneneHue CTeneHW OKUCIEHUs aTOMOB XHMUUYECKUX DHJIEMEHTOB B  COEAMHEHUSX.
Oxucnutens. BoccraHoBuTenb. CyLIHOCTb OKHCINTENbHO-BOCCTAHOBUTEBHBIX PEaAKLIUil.

Hemeranael 1V — VII rpynn u ux coenunenus

[TonoxxeHne HemeTanaoOB B TMepUOOMYEcKOl cHucTeMe XuMudeckux 3snementos I U.
Meunneneepa. O0ure cBoiicTBa HemeTannoB. [anoreHsl: husMyeckue U XMMHUYECKUE CBOICTBA.
CoenuHeHUst rajoreHoB. XJIOPOBOAOPO.A, XJOPOBOAOPOAHas kucnota M ee coau. Cepa:
¢puszuuecke U xumuyeckue caoiictBa. CoenMHEHUs Cepbl: CEPOBOAOPOA, CYJAb(PUABI, OKCHbI
cepbl. CepHasi, cepHMCTas MU CEPOBOAOPOAHAA KHCIOTbI M MX COAM. A30T: (usmueckue U
xuMuueckue cpolictea. Ammuak. Conu amMmMonust. OkcHIbl a30Ta. A30THAasi KUC/OTAa U €€ COJIH.
Dochop: Pusuueckue m xummdeckue cpotictea. Coenunenus ¢ocdopa: okcun docdopa (V),
oprodochopHas KuCIOTA H €€ COMM. Yriaepod (U3MYecKne U XHUMHYCCKHE CBOWMCTBA.
Annorponus yrinepozaa: anmas, rpagut, kapdun, dynnepennl. CoennHeHNs yrnepoaa: OKCHIb
yrnepoaa (IT) u (IV), yronbHas kucnora u ee conu. KpemHuuii u ero coennHeHus.

MeTaniabl U MX COeAHHEHHA

[TonoxxeHne wmeranioB B nNepUONHYECKOH cHcTeMe Xumuueckux 3sementos /[IM.
Menneneesa. Mertamibl B npupose v odmue crnocobbl ux nonydenus. OOwwne ¢usnueckne
cBolicTBa Merta/uioB. OOmue XMMH4YECKWE CBOICTBA METAJIOB. peakUuHH C HeMeTalliamy,
KHCJIOTAMH, CONIIMH. DNEKTPOXUMHYECKHH psin HanpskeHuli meraynos. Lllenounble meramibl 1
ux coeauHeHus. [l{enouHo3emeNnbHble METAMBI U UX COeAMHeHHs. AMtoMUHUI. AMPOTEPHOCTH
okcupa M ruapokcuaa amomuHus. Keneso. CoeavHenus kenesa M WX CBOMCTBA: OKCHABI
ruapokcuabl U conu skenesa (1T u TIT).

[lepBoHauyanbHbIE CBeJeHHA 00 OPraHHYeCKHX BellecTBaX

IlepBoHAYaNbHBIC CBEACHUS O CTPOCHUN OPraHMYECKUX BEIICCTB. Y TJICBOJOPONBL METAH,
9TaH, YTUICH. MICTOUHUKH yrneBoaopOaOB: MPUPOIHLI ra3, He(Th, yrons.
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Kucnoponconep:kaline COCAMHCHHS: CHHPTH (METAHOJN, STAHOJ, IJIMLEPHH), KapOOHOBBIC
KHCJIOTHl (YKCYCHAsl KHCJIOTa, aMHHOYKCYCHAsl KHCJIOTA, CTEAPUHOBAS U OJNICMHOBAS KHUCJIOTHI).
Buonoruyuecku BaxkHble BeLIECTBA: KHpPbI, TMOKO3a, Oelkn. XHUMHUECKOe 3arpsisHeHue
OKpY3Karollei cpeabl 1 ero MocaeCTBUSL

Tunbl pacyeTHbIX 3a0a4:

Brerucnernne maccoBoii 1011 XMMHUYECKOro HieMeHTa 1o Gopmylie coemnHEHNS.

YcraHoBneHue nmpocreiilteii GopMybl BelllecTBa M0 MACCOBbIM A0TIIM XHMHUECKUX
3JIEMEHTOB.

BbluucieHus Mo XUMHUECKUM YPaBHEHHSIM KOJIMUYECTBa, 00beMa, MacChl BELIECTRA M0
KOJIH4ecTBy, 00beMy, Macce peareHTOB WK NPOAYKTOB PeakLHH.

Pacuer maccoBoii 101 pacTBOPEHHOIO BELLECTBA B PacTBOPE.

[IpumepHBIe TEMBbI NPAKTUYECKHX pPAbOT:

JlaGopatopuoe obopynosanue u npuembl odpawenus ¢ uum. [pasuna 6ezonacHoit
padoTHl B XUMHUECKOI 1TabopaTopui.

Ouncrka 3arps3HCHHON MOBAPEHHON COJH.

[IpusHaku NPOTEKAHNA XUMUYECKUX PCAKLIUI.

[Monyuenue kuciopona v H3yueHHe €ro CBOHCTB.

[Tonyuenue Bogopona 1 H3yueHHe ero CBOHCTB.

[puroToBnenne pacTBOPOB ¢ ONPENEIeHHON MAaCCOBOH 10J1eH PACTBOPEHHOrO BELIECTBA.

Pemienne 3xcriepuMeHTanbHbIX 3a1a4 Mo Teme KOCHOBHBIE KJIaCChl HEOPraHUUYECKUX
COCAUHCHUID.

Peaxunu nonsoro odMeHa.

KauecTBeHHBIC peakLiM HA HOHBI B PACTBOPE.

[Tonyuenue avmuaka U M3y4yeHHE €ro CBOWCTB.

[Tonyuenue yrnekucnoro raza U H3y4eHue ero CBOHCTB.

Pemenne s3xcnepuMenTanbhbix 3aza4 no reme «Hemeramnsl 1V — VII rpynmn n ux
COCAUHCHUID.

PemieHne KCepUMEHTANBHBIX 33724 MO TeMe «MeTabl i UX COCTUHCHUSY.



Paznen Il1. TemaTHuecKoe NJIAHHPOBAHHE € YKA3AHHEM KOJHYECTBA

4aCOB, 0OTBOAHMBIX HA 0CBOEHHE KAKAOH TeMbI

S8KJIACC
No K IIpumeuanue
Ne | n/m oa1- (McnoJsib30BaHHE
Tema ypoxka BO
n/n| B o0opynoanus Touku
4acos
TEME pocTta)
IlepBoHaua bHbIe XMMHYECKHE NOHATHS (254)
| 1 [Ipeamer xumuu. Tena u BelwecTsa. |
OCHOBHbI€ METOIbl MO3HAHUA:
HaOMIOACHHE, USMEPESHUE, IKCTIEPHMEHT.
2 2 | IIpaktugeckas padora Nel. JlaboparopHoe 1 Hu¢posas nadoparopus
o0opyiI0BaHKe U TIpUEMbI 0OpallleHUs ¢ RELEON
Hum. [TpaBuna Oe3onacHoil padoTh! B Iudposoii naTunk
xumuueckoi nadoparopuu. CTpoeHue TEMIICPATYPbl
MJIAMCHU. CnupToBka
Caeua.
3 3 DU3UYECKUE U XUMHUYECKHE ABIeHHS 1
4 4 | Yuctobie BewecTsa u cMecH. CriocoObl 1
pasocACHUs CMECEH
5 5 [TpakTuueckas padora Ne2. OQuucrka 1
3arps3HEHHON NOBAPEHHOM COMu.
6 6 | Atom. Monekyaa. |
7 7 | Xumuueckuii 3JieMeHT. 3HaKkU X UMHYECKUX |
31€MEHTOB
8 8 [TpocTbie U CNOYKHbIE BELECTRA. 1
9 9 | BaneHTHOCTD 1
10 | 10 | 3akoH NOCTOSIHCTBA COCTaBa BEIECTBA. |
11 11 [ Xumuueckne popmynsl. MHaekco. 1
12 | 12 | OtHocuTenbHas aTOMHast U MOJeKyaspHas 1
Macchbl
13 13 | MaccoBasi 1o XMMHYECKOTO 3/1EMEHTA B 1
COE/IMHEHHM.
14 14 | BeruncneHrne MacCoOBOM AOMU XUMUYECKOTO 1
3/IeMeHTa TI0 (hOPMYJIe COeTUHEHMS.
15 15 | YcranosneHue npocretinieit popmy sl 1
BELLECTBA IO MACCOBBIM A0JSIM
XUMUUECKUX 3JIEMEHTOB.
16 16 | MaccoBas 1o XUMHYECKOTO 3/ICMEHTA B 1
COCOMHCHUHT
17 | 17 |3akoH coxpaHeHHs MacChl BELIECTB. 1 BECHl TEXHOXHMHUECKHE
JeMOHCTPaLMOHHEILI SKCNICPUMEHT. «3aKOH VT DJICKTPOHHBIC, CBEYA,
COXPAHEHHs MACChl BELLECTBY kosiba rtockononHas 250
MJT; JIOKKA AJIst CHMTAHHSA
BELLECTB
18. | 18. | Xumuueckue ypasHeHus. KosphuLMeHTI. 2
191 19
20 | 20 | YcaoBus v npu3HAaKU NPOTEKaHUs 1

XUMHUUYECKUX pPeaKLMil.




21

21

IMpakTueckas padora Ne3. [pusHaku
TIPOTEKAHNA XUMHUECKIX PEAKLHII.

22

22

Monp — eqMHULA KOJUYECTBA BELIECTBA.
MoasipHas Macca.

MonsipHas Macca.

24

Konrponbhas pabora Nel no Teme
«ITepBOHAYANIbHbIE X UMUUYECKHUE TTOHATHSY

25

BhiuncneHus mo XMMHYECKUM ypaBHEHUAM
KOJIMYeCTBa, 00beMa, MacChl BEIIECTBA 10
KOJIMYeCTBY, 00beMy, MACCe PEareHTOB HIH
NPOIYKTOB PEAKLIHH.

Kucaopoa. Bonopona (94)

26

Kucnopon — XuMH4ECKHi1 3NeMeHT 1
npocroe BelecTBo. O30H. CocTas BO3aYyXa.

27

Ddusznyeckue 1 XUMHUYECKHE CBOICTBA
KMCAOpO/A.

28

o

nOJ'ly‘IeHHe W IIPUMCHCHUIEC KHCIOPOaa.

29

IMpaxTuueckas pabora Ne4. ITonyuenue
KHCIIOPOZa W H3y4YeHHE ero CBOHCTB.

Bomopon — XuMH4ECKHi 3JIEMEHT U
IPOCTOE BELIECTBO. [TonyueHne BOOOpoOIa B
nabopatopuu. [Tony4enue Booopona B
MPOMBbILIIEHHOCTH.

duznueckue U XMMHYECKHE CBONWCTBA
Bogopoza. [IpuMenenne Bogopona.
KauecTBeHHbIe peakuny Ha ra3o00pa3Hble
BellleCcTBa (KUCAOPOA, BOAOPOA).

IMpaktuueckas pabdora NeS5. [TonyueHue
BOJOPOIA U U3YUYCHUE €r0 CBOICTB.

3akon Aporaapo. MoaspHblii 00beM rasos.
OO6beMHbIE OTHOLIEHNS [a30B [IPH
XUMHYECKHUX PEAKLIHAX.

Boruncnenus no XuMuueckum YPaBHEHUAM
KOJIMYECTBA, 00BEMA, MaCChI BEILECTRA TIO
KOJIMYECTBY, O0OBEMY, MACCE PEAreHTOB UIIH
MPOAYKTOB DEAKLIMM.

Bona. PacTBopbl. (54)

Bona B npupone. Kpyrosopot Boab! B
npupoae. PU3NMHECKUEC U XUMUUCCKHE
CBOICTBA BOABI. JIeMOHCTpaLIMOHHBIN
SKCMEPHUMEHT .

«PaznoxeHne BOAbI IJTEKTPHUECKUM
TOKOM».

npubop s
ANEKTPUIECKUM TOKOM,
HCTOYHUK MOCTOSTHHOTO
TOKa: NPOOUPKN — 2 WT. ,
NPOHYMEPOBaHHbIE;
JyUMHKa, CIIMPTOBKA,
npPoOKU — 2 IIT, MHHLET.

ONBITOB (]

PacTtBopbl. PacTBOpHMMOCTD BELLECTB B BOJE.
Konuentpauus pactsopos. Maccosasa aons
PacTBOPEHHOI'O BELUECTBA B PACTBOPE.

o

Pacder MaccoBOil ONU PACTBOPECHHOTO
BELIECTBA B PACTBOPE.
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38 | 4 |[Ipakruueckas pabora Ne6. [purorosienue 1
PacTBOPOB € OMpeseIeHHOH MacCOBOI
JOJIEH PACTBOPEHHOIO BELLECTBA.
39 5 | KonrponeHas padota Ne2 mo teme 1
«Kucnopon. Bogopon. Bona».
OcHOBHbBIE KJIACCHI HEOPraHHYeCKHX coeAHHeHu i (174)
40 1 Oxkcunbl. Knaccuguxaums. HomeHk1aTypa 1
41 2 duszuyeckre CBONCTBA OKCUIOB. 1
XHUMUYECKUE CBONHCTBA OKCUIOB.
42 3 [TonyueHUe 1 TPUMCHEHUE OKCHIOB. 1
43 4 OcHosanusa. Knaccudukauus. ]
HowmeHnknartypa
44 S | Puznveckue CBOHCTBA OCHOBAHHWH. 1
[Monyuenne OCHOBaHMIA.
45 | 6 | Xumuyeckue CBONCTBA OCHOBaHUMI. I | Lnpposas naboparopus
Jlabopatopsbiii onbIT . «OCHOBAHUS . RELEON
Peakuus HeilTpannzamumuy» Ludposoit pH. mraTus ¢
3KUMOM;, MATb
XUMHYECKUX CTakaHOB (25
MJI); IPOMBIBAJIKA.
46 7 Kucnotel. Knaccuduxaus. 1
Homenknarypa. @U3SHUCCKUE CBOMCTBA
KHCJIOT.
47 8 | lNonyueHune u npuMEHEHHE KUCIIOT. 1
48 9 XuMuueckue CBONCTBA KUCIIOT. Peakiius 1
HCHTPATM3ALHH.
49 10 | Muaukatopel. M3MeHeHue okpacku |
MHANKATOPOB B PA3jUYHBIX Cpeaax.
50| 11 | Comu. Knaccuuxauus. Homenknatypa. |
Duzuyeckre CBOKNCTBA COIEN.
51 ] 12 [IlonyyeHnue v npumMeHeHuUE CONEil. 1
52 | 13 | Xumudeckue CBONCTBA CONEH. 1
53, | 14, |I'eHeTuueckas ¢BA3b MEKIY KJIACCaMu 2
54 15 | HCOpraHMUECKHUX COCOUHCHHUI.
55| 16 |[Ilpaxtuueckas padora Ne7. Pemenue I | Lludposas nadbopatopus
SKCTICPUMEHTAJIbHBIX 33444 MO TEME RELEON
«OCHOBHBIC KJIACCHI HEOPTaHUUECKUX Ludposoit pH. mratus ¢
coennnenuiiy. «Onpenenenne pH 3KUMOM;, TTATb
PAacTBOPOB KHCJIOT U LIENOYE» XMUMHUYECKHX CTaKaHOB (25
MJI); IPOMBIBAJIKA.
56 | 17 | KourpombHas pabota Ne3 no teme 1
«OCHOBHbIE KJTACChl HEOPTaHUUECKUX
COEUHEeHUI»,
Ctpoenue aroma. Ilepuognueckuii 3aK0H H NepHOAHYECKAS
cHCTeMA XUMHUYecKHX 3JieMenToB .. MenaeneeBa (Su)
57 1 CtpoeHue aToMa: AOpO, IHCPrETHUCCKU 1
ypoBeHb. COCTaB 411pa aTomMa: NMPOTOHBI,
HCUTPOHBL M30TONEL
58 2 [lepronnueckas cucremMa X HMHYECKHX 1
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snementoB J.11. Menneneea. dusnueckuii
CMbICJ1 aTOMHOTO (NOPsIAKOBOIO) HOMEpPaA
XHUMHYECKOTO 37IEMEHTa, HOMEpa IPYIIIIHL U
TepUoaa MePpUOTUIECKON CHCTEMBI,

[O8]

Ilepuoauueckuii 3akod JIL . MeHneneesa.

60

CTpoeHue SHepreTHYECKHX YPOBHEH
aTOMOB NEepBBIX 20 XUMHYECKHX 3EMECHTOB
NepUOANYECKOH cuctemsl [ M.
MeHneneesa.

61

3aKOHOMEPHOCTH U3MEHEHHs CBOICTB
aTOMOB XHMHYECKHX 3JIEMEHTOB U UX
COENMHEHHI HA OCHOBE MOJIOKEHUS B
nepuoauyeckoi cucreme JI. M. Menneneesa
M CTPOEHUsl aToMa. 3HaueHHe
Ilepuonmnyeckoro 3akona J.H.
MeHneneesa.

CTpoeHne BewecTs. XHMHYeCKasi CBsi3b (44)

62

Honnas cBasb.

DNEKTPOOTPULATE/IBHOCTE AaTOMOB
XUMHYECKHX 37emMeHTOB. KoBaneHTHas
XUMUYECKast CBs3b. HEMOJIApHas U
nonapHas. [IoHATHE 0 BOXOPOAHON CBA3ZH U
¢e BIUSHUU Ha PU3HUECKUE CBOICTBA
BELLECTB Ha MPUMEPE BOAbI.

64

[O8]

MeTananueckas CBsi3b.

65

Tunbl KPUCTANLIUYECKUX PELLETOK
(aTomHasi, MOneKynsApHas, HOHHas,
MeTaJuIH4€ecKas). 3aBUCHMOCTb (PU3HIECKUX
CBOCTB BELIECTB OT THMA
KpucTasmueckoli pewerky. @PruHaHcOBas
rpaMOTHOCTB. JIeMOHCTpaLlUOHHBIH
sKcnepuMeHT. « Temmneparypa niaBacHus
BELLECTB C Pa3HbIMU THIIAMU
KPUCTAIIMYECKHX PELIETOK»

[Mudposas nadoparopus
RELEON

Lndposoii matauk
TEMMEPaTypPbl MIATUHOBbI;
NaT4YUK TEMMEPATYpPhl
TE€PMONAapHbIA

XHMHYeCKHe peakuHH (34)

66

Crenenb okucienus. Onpenenenue
CTCTICHU OKHMCACHUS aTOMOB XUMHYECKUX
311€MEHTOB B COEAUHEHMSIX.

67

Oxkucnurenb. BOCCTAaHOBUTE.

68

(U8}

Kontponbhas pabora Ned no reme
«Ctpoenne atoma. [lepnonnueckuii 3aKoH
AU Mennencepa. CTpOCHUE BEIIECTBAY

IToBTOpeHnue (24)

69,
70

[ToBTOpCHUE
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IKJTACC

No [Ipumeuanne
Ne | n/n T Koa- (ucnosb3oBanue
eMa ypokKa BO
n/n| B . obopynopannsa Toukn
12C0B
TEMe pocTa)
XHMHUECKHe peaknun(2u)

1 1 | Crenenb oxucnenys. OKUCIUTED. 1
Boccranoeurens

2 2 CyLHOCTb OKUCAUTENBHO-BOCCTAHOBUTEIbHBIX 1
peakumi.

Kucnopoa. Bogopoa (14)

3 1 Tennosoit >(hHeKT XUMHUESCKUX PEaKIIUI. 1 Lugposas
TIoHsiTre 00 3K30- M 3HAOTEPMHUECKUX nabopatopust
peaxkuuax. JleMOHCTPaLIMOHHbIH 3KCTIEPUMEHT. RELEON
«Tennoroii 3pekT pacTBOPCHUS BELIECTB B Lugporoit natuuk
BOIE» TEMIIEPATyPhI

TIATUHOBBIMN
XuMHYeCKHe peakinuu (94)

4 1 IToHsTHE O CKOPOCTH XUMHYECKOH PeaKLMH. 1 Ludposas
DaKTOpPEL, BAUAIOMNIE HA CKOPOCTE XUMHYECKOI nadopartopus
peaxunn. [lonsaTue o karanuzarope. RELEON
JemoHcTpaunoHHbli onbIT. «<U3yueHne BiuaHus Ludpposoit gaTunk
Pa3NUYHBIX (PAKTOPOB TEeMIIEpaTypbl
Ha CKOPOCTb PEAKLIHW» TUIATHHOBBIN

5 2 | Knaccupukauns XUMHUECKUX PEeaKLUUi Mo 1
PA3NUYHBIM MPU3HAKAM: YUCIY U COCTABY
UCXOIHbBIX U MONYYCHHBIX BELIECTB, H3MCHEHUIO
cTerneHel OKHCIeHHs] ATOMOB X UMUUECKHX
3NEMEHTOB; MOMIOLUEHUIO HITH BbIIEIEHHIO
SHCPTHH.

6 3 | DACKTPOSUTHIECKAST TUCCOLIHALINS. 1

7 4 | DneKTPOIUTBI U HENEKTPOIHTbI. FloHBI 1 Lindposas
KaTtnonb! 1 annonbl. J1abopaTtopHbli OMNbIT . naboparopus
«CuibHble M cnabble SNEeKTPONUTB RELEON

Lundpposoit natunk
ANEKTPONIPOBOIHOCTH

8 5 | DnexTponuTHUecKas IUCCOLMALNs KUCTIOT, 1
IENo4YCH U CONeii.

9 6 | Peaxuuu noHHoro odmeHa 1

10 7 | YcnoBus NpoTeKkaHus peakyil HOHHOTO ]
obmeHa.

11 8 | IIpakTuueckas pabora Nel. Peakiuuu HOHHOTO 1 Ludporas
o0OMeHa. naboparopus

RELEON
Ludporoit gaTaux
ANEKTPONPOBOIHOCTH

12 9 | KonrponbHast pabora Nel no teme 1
«XUMHYECKHUE PEAKLIUID.

Hemetanast IV — VII rpynn u ux coeanHenus (26u)

13 1 TTonokeHne HEMETAINIOB B MEPUOAUUCCKOM 1
CHUCTEME XUMUUECKUX 31eMeHTOB [ . 1.




Menneneesa. O0lLKe CBOICTBA HEMETAJLIOB.

14 2 | TanoreHsl: ¢pu3MveCKUe N XUMHUYECKHE
CBOICTBA.
15, | 3,4 | CoenuHeHus raJoreHoB: XJIOPOBOAOPOA,
16 XJIOPOBOAOPOAHAS KUCIIOTA U €€ COJIH.
17 5 | Cepa: pusuyeckue v XHMUYECKHE CBOMCTBA.
18 6 | CoennHeHus cepul. CEPOBOAOPOH, CYIb(HIbI,
OKCHIBI CEPBI.
19 7 | CepHucras 1 cepoBOOOPOAHAsA KHCIOTBI U UX
COJTH.
20, | 8,9 | Cepnas kucnora.
21
22 | 10 | KonrponrHas padora Ne2 o teme
«HemeTannb»
23 | 11 | Asot: dpuzvueckue 1 XMMHYECKHe CBOHCTBA.
24 | 12 | Ammuak
25 | 13 [ Conu ammoHus. JlaGopaTopHbiit ONbIT. Lucbposas
«Obpazosanue coneil aMMOHI» naboparopus
RELEON
Iudposoiil naTuuk
31€KTPONPOBOAHOCTH
26 | 14 |TIpaxtuveckas padora Ne2 [TonyueHne ammuaka
W H3y4eHHE ero CBOHCTB.
27 | 15 | Okcuasbl asora.
28, | 16, | A3oTHas KHC/IOTa U €¢ COu.
29 | 17
30 | 18 | dochop: Pusnueckre u X MMHYECKHE CBOHCTBA.
31 | 19 [Coenunenus pocdopa: oxcua pocopa (V),
optodochopHas KUCIOTA H €€ COTH.
32 | 20 | VYraepon: pu3HUECKUE H XUMUYECKHE CBONCTBA.
Annorponus yrnepoaa: aamas, rpaduT, KapOuH,
dhynaepeHsl.
33 | 21 | Coenunenus yrnepona: okcuanl yraepoza (I1) u
(IV).
34 | 22 | CoenuHeHus yrnepoza: yrojbHas KMCJIOTa U ee
COJIH.
35 | 23 |TIpaxtuueckas paGora Ne3. TTonyueHue
YIIeKUCIOro ra3a u U3ydeHue ero CBOICTB.
36 | 24 | KpemHuii v ero coeaMHeHusl.
37 | 25 |TIpaxtuueckas pabora Ne4. Perienue
3KCNEPUMEHTAbHBIX 33134 N0 TeMe
«Hemetamisl IV — VII rpynn u ux
COCAUHCHUI.
38 | 26 |KourpoapHas padora Ne3 no teme
«HemeTannb»
Metajibl H HX coeannenust (144)
39 1 IMono:xeHne MeTaNI0B B EPUOANHECKOH

CHCTEME XHUMHYECKHX 3neMeHToB [ M.
Menneneesa. Obume ¢pusnydeckne cBoiicTsa
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MeTa/u10B. PHHAHCOBASI MPaAMOTHOCTb.

40 2 | Metambl B ipupoae v odiue cnocoObl Ux ]
TIOJTYUCHUS].
41 3 Obue xMMHUYECKUE CBOMCTBA METAJIIOB! ]
peaxkuuy ¢ HeMeTaJlIaMI, KUCIOTaMHU, COJISIMU.
42 | 4 | DnexTpoxumuueckuil psin HaTpsKEHME |
METaJIIOB.
43, | 5,6 | llenouHble MeTalIbl U UX COEOUHEHUS. 2
44
45, | 7,8 | LUlenouHo3eMenbHbIE METAIIBI U UX 2
46 COoeUHEeHUs.
47 9 | AnroMHHHI. |
48 10 | AMporepHOCTb OKCHAA U THAPOKCHA 1
ATFOMUHUS,
49 1T | XKeneso. 1
50 12 | CoenuMHeHHUs keae3a U UX CBOHCTBA: OKCUbI, | Hudposas
rugpokcuasl u comu skenesa (1 u 111). naboparopus
Jlabopatopnbiii onbiT A2 11. «XKeneso. RELEON
OkucreHHe jkene3a BO BJIAXHOM BO3IYXe» Llndposoii natuuk
TABJICHUS
51 | 13 | Ipaktiueckas pabota Ne5. Perenue |
SKCMEePUMEHTANIBHBIX 337124 110 TeMe «MeTanbl
U UX COCIUHCHUSY.
52 | 14 | KourponbHas padota Ned o teme «MeTansl u 1
UX COSIUHCHUS)
IlepBoHauaabHbIE cBeeHUs 00 OpraHHYecKHX BenecTBax (144)
53, | 1,2 | IlepBoHauanbHble CBEAEHHS O CTPOEHHH 2
54 OPraHNYECKUX BELIECTB.
55, | 3,4 | Yraoeroaoponbl. MeTaH, 3TaH. 2
56
57 5 YrieBogopoasl: STUICH. |
58 6 | McTOuHMKH yraeBOOOPOAOB: MPUPOLHBIN ras, 1
HedTb, yroJb.
59 7 | Kucnoponconep:xamue coequHEHHs . CIHPTbI 1
(METAHOJ, STAHOJ, [IHLECPHH)
60, | 8,9 | Kucnoponconepx aiue COCIMHCHUS: 2
61 KapOOHOBBIC KUCJIOTHI (VKCYCHAsT KUCIIOTA,
CTEapUHOBAs U OJICHHOBAsI KUCIIOTHI,
aMMHOYKCYCHasl KUCIIOTa).
62 10 | Buomornuecky BaxkHblE BELLIECTBA. HKHPbL. |
63 11 | buonorndecku BajkHbI€ BEILECTBA: NIIOKO3a. |
64 12 | Buonoru4ecku BakHbIE BEIIECTBA: OEJIKH. |
65 13 | KourpoarHas pabora Ne 5 «IlepeoHavanbHbIC 1
CBEICHUS OPTaHUYECKUX BELICCTBY.
66 | 14 | XuMHYECKOE 3arpsA3HCHHUC OKPYIKAKOILEH Cpeasl 1
Y €70 MOCIEeACTBHA.
OcHOBHBIE KJIACCHI HEOPraHHYECKUX COeJHHEeHUH (24
67 1 [Tpobaema Oe30MacHOrO HUCTIONb30BAHUS 1

BCIICCTB K XMMHUYCCKHX peaxum"{ B
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MOBCENHEBHOMN KU3HU.

68 2 | TokcuuHble, roptouHe 1 B3pbIBOOMACHbIE
BCILICCTBA. bBITOBAs XMMUUECKast TPAMOTHOCTb.
HoeTopenue (21)
69, 1, 2 | [loTOpenune
70
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