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Pasnea I. Ilnanupyemble pe3yibTaThl 0OCBOeHHA y4eGHOro npeamera @opMupoBaHue yHHBEPCAIbHBIX

V4e0HBbIX JAeHCTBHIH.

Cranmapt ycraHaBiaMBaeT TpeOOBaHMs K  pe3ylbTaTaM OCBOGHHA  OOy4alrOIUMHCH  OCHOBHOM

00pa30BaTeBHOM MPOTPaMMBl OCHOBHOTO 00111ero 00pazoBaHus: JHYHOCTHBIM, BKIIOYAOIIMM IOTOBHOCTD

U CHOCOOHOCTE OOYJYArOMMXCS K CAMOPA3BUTHIO M JIMYHOCTHOMY CaMOOMNpPE/IC/ICHHIO, C(POPMHPOBAHHOCTD

X MOTHBAlMH K OOYYEHHMIO M LIeJICHAIIPABJICHHON MO3HABATE/ILHON JIEATEIBHOCTH, CHCTEMbI 3HAYHMBIX

COUMATBHBIX M MEXJIMYHOCTHBIX OTHOIUGHHH, IEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTpaKaroIMX

JUYHOCTHBIE W TPaXKJAaHCKHE MO3MIUM B [EATE/IbHOCTH, COLMAIbHBIE KOMIIETEHIIMH, PABOCO3HAHHE,

CMOCOOHOCTh CTABHTH IEJIM W CTPOHTH >KH3HEHHBIC IJIAHBL, CHOCOOHOCTh K OCO3HAHHIO POCCHUICKOM

HJICHTHYHOCTH B MOJMKYJIBTYPHOM COLIAYME;

METANpPEeIMETHBIM, BKIIOHYAIONIMM  OCBOCHHBIE  00YHalONMMHCH  MEXKIPEJMETHBIC  [OHATHA W

yHUBEpCaIbHble ydeOHble IeHCTBUS (pery/sTUBHBIE, [103HABATEIbHbIC, KOMMYHUKATUBHBIE), CIIOCOOHOCTD

X HCMOJIb30BaHWsT B y4eOHOM, TMO3HABATENBHOM © COUMAIBHOH NpaKTHKe, CaMOCTOSTEIbHOCTh

JIAHMPOBAHMS W OCYIIECTBIACHHs Y4eOHOM JeATeNbHOCTH M OpraHMW3aluu y4eOHOro COTpY/HHYCCTBA C

fe/laroraMi ¥ CBepCTHUKAMH, TOCTPOEHHE MHIMBHIAYATbHOH 00pa3oBaTe/lbHOH TPACKTOPHH:

HpeAMETHBIM, BKIIOYAIOUIMM OCBOCHHBIC O0YYAIOIMIMMHCA B XOJI€ H3YHEHMs y4eOHOro mpeaMera yMEHHs

crienuduyeckue I JaHHON NpeaMeTHOM o0acTu, BUABI JAESTEILHOCTH 10 IOTYYEHUIO HOBOIO 3HaHMS B

pamkax y4eOHOrO MpeaMeTa, €ro npeoOpa3oBaHHI0 M NPUMEHEHHIO B y4yeOHbIX, y4eOHO-NPOEKTHBIX H

COLMATBHO-TIPOEKTHBIX CHTYalIUAX, QOPMUPOBAHHE HAYYHOTO THIIA MBIIIJICHHS, HAYYHbIX IIPE/ICTABIECHHH O

KJIIOYEBBIX TEOPHSX, THIAX M BHIAAX OTHOIICHWH, BJIaJCHHE HAy4YHOH TEPMHHOJIOTHEH, KIHOYEBLIMH

MOHATHAMHM, METO/IAMH ¥ [TPUEMAMH.

JINYHOCTHBIE PE3YJILTATHI OCBOCHHN OCHOBHOII 00pa30BaTe/IbHOH NPOrPaMMBbI OCHOBHOI0 0011ero

00pa3oBaHAA OTPAKAOT:

- BOCITUTAHME POCCHHUCKOH TIpPaKIMaHCKOH WICHTUYHOCTH: MAaTPHOTH3Ma, YyBaxeHHs K OTeyecTsy,
HNpOLLIOE MW HACTOSAMIee MHOTOHAIMOHATBLHOrO Hapoja PoccHM; OCO3HaHHE CBOCH HSTHHUECKO
HPUHAUIEKHOCTH, 3HAHME WCTOPHH, S3bIKA, KYJIbTYpbl CBOEr0 Hapoda, CBOErO Kpas, OCHOB
KyJIbTYPDHOTO Haclemuss HapoAaoB Poccum ©  dYesnoBedyecTBa; YCBOEHHME I'YMaHHCTHYECKHX,
JNEMOKpPATHYECKUX M TPAIUMIUMOHHBLIX [EHHOCTEH MHOTOHAIHOHANBHOTO pOcCHiicKoro oOecTsa;
BOCIHTAHHE YyBCTBA OTBETCTBEHHOCTH M J0Jra epejl PoAHHOIM;

- (GopMUpOBaHHE OTBETCTBEHHOIO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH 00yYalomuxcs K
CaMOpa3BUTHIO U caMOO0Pa30BaHUIO HAa OCHOBE MOTHBALMU K O0YYEHHIO M MO3HAHUIO, OCO3HAHHOMY
BBIOOPY ¥ MOCTPOCHHIO JalbHEHIIel WHIMBHAYAIbHOH TpaekTopun obOpa3oBaHus Ha Oase
OPHEHTHPOBKH B MHpe npodeccuil H npodeccHOHATEHLIX NMPEJNOYTEHHH, Ha OCHOBE (POPMHPOBAHUA
VBAKUTEILHOTO OTHOLIEHHS K TPYAY:

- (GopmupoBaHUE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYKOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HayK¥ ¥ OONIECTBEHHOM MPAKTHKH, YYUTHIBAIONIETO COLMAIbHOE, KYJIbTYPHOE, A3BIKOBOE, IyXOBHOE
MHOTro00pasHe COBPEMEHHOTO MHPA;

- (bopmupoBaHue O0CO3HAHHOIO, YBAKMTEALHOIO M JIOOPOXKENATEIBHOTO OTHOIICHUS K JIpYromy
YeJI0BEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYIBTYPE, A3bIKY, BEPE, IPaXIaHCKON MO3UIIMH, K HCTOPHH,
KYJIbTYpe, PeJIUTHH, TPAIUIIUSIM, S3bIKaM, [IEHHOCTSAM Hapo10B PoCcHH M HAapOJOB MHPA; TOTOBHOCTH
¥ CHOCOOHOCTH BECTH JMAJIOT ¢ JAPYTHMH JFOBMH H JOCTHIaTh B HEM B3aHMOIMOHHMAaHHS;

- OCBOEHHE COLMATBHBIX HOPM, MPaBH/ MOBeAeHHs, poiaei B GOpPM COLUMAIBHON KHU3HH B rpynnax u
coobmiecTBax, BK/IOYas B3POCHBIE M  CONHAIbHBIE C€OOOLIECTBA; YYacTHE B  IIKOJLHOM
CaMOYIpAaBIEHWH M OOICCTBEHHOM JKH3HM B Npeleriax BO3PACTHBIX KOMIIETEHIMH ¢ Y4ETOM
PErHOHAIBHBIX, ITHOKY/JIBTYPHBIX, COLHATBHBIX H IKOHOMHYECKHX 0COOEHHOCTEIH;




- pa3sBUTHE MOPAJIBHOTO CO3HAHMS M KOMIIETEHTHOCTH B PCHICHMH MOpPAJbHBIX npobieM Ha OCHOBE
JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHHE HPABCTREHHBIX YYBCTB W HPABCTBEHHOrO TMOBEJICHHUA,
OCO3HAHHOTO H OTBETCTBCHHOI'O OTHOIIICHHA K coOCTBEHHBIM MOCTYIIKaM:

- GOpPMHPOBaHHE KOMMYHHKATHBHOM KOMIICTGHTHOCTH B OOIICHHH H  COTPYIHHYECTBE  CO
CBEpPCTHHMKAMH, TETHMH CTApIIEro M MJIAJIIIEro BO3PAcTa, B3POCIBIMU B Ipoliecce 00pasoBaTe/IbHOM,
0OG1IECTREHHO TONE3HOI. YueOHO-HCCIe/I0BATEILCKOM, TBOPYECKOH U IPYTHX BUIOB JACATCIbHOCTH,

- dopMHpOBaHHE IIEHHOCTH 3/0pOBOro M Oe3omacHOro oOpasa JKH3HH. YCBOCHHME [IPaBHII
WHIMBHMIYATBHOTO W KOIUIEKTHBHOIO 0€30MACHOr0 [0BEJICHMsS B HPE3BBIYANHBIX CHTYalHUAX,
YTPOKAKOIIMAX KA3HA U 310POBbBIO JIIO/ICH, IIPaBUII TOBEICHUS HA TPAHCIOPTE M HA 1I0pOrax;

. dopMUpOBaHHE OCHOB OKOJIOTHYECKOW KYJIBbTYpPbl COOTBETCTBYIOWIEH COBPEMEHHOMY YPOBHIO
IKOMOIHYCCKOro MBIIUJICHHA, pPa3BHTHE ONbITa FKOJIOTHYECKH OPHGHTHPOBaHHOf:I pe(]).."lEKCHBHO-
OLIEHOYHOM M MPAKTHYECKOH JEATEABHOCTH B JKU3HEHHbBIX CHTYaIMAX;

- OCO3HAHNE 3HAYCHHS CEMbH B XKH3HH UYEJOBEKA W 0OIECTBA, MPHHATHE LEHHOCTH CEMEHHOM JKH3HMU,
YBAXKUTEIbHOE U 3a00TIIHBOE OTHOLIEHUE K YIEHAM CBOEH CeMBbH:

- pa3BUTHE HCTETHYECKOTO CO3HAHMS HEpe3 OCBOCHHE XY/IOKECTBEHHOTO Hacjeaus Hapojos Poccnu u
MHpa, TBOPYECKOH AeSTETBHOCTH 3CTETHYECKOr0 XapaKTepa:

- dopMHpOBaHHE OCHOB MPABOCO3HAHHS UIS COOTHECEHMS COOCTBEHHOIO NOBEICHWS M NOCTYNKOB
JAPYrHX JOjel ¢ HPAaBCTBEHHBIMH IIEHHOCTAMH M HOpPMaMmy TOBEJICHHs, YCTaHOBJICHHBIMH
3aKoHOJaTeabCTBOM  Poccmiickoit  Penepaunn, yOekKJACHHOCTH B HEOOXOMMMOCTH  3alllHIATH
NPaBOMOPSIOK MPABOBBIMH CHOCOOaMM M CPEICTBAMH, YMEHMH pEalM30BLIBATE OCHOBHbIC
coLMabHbBIe POJIH B TIPeeiax CBOeH 1eecrnocoOHOCTH.

MeTanpeMeTHbIe Pe3yIbTaThl 0CBOEHHS 0CHOBHOII 00pPa30BaTe/IbHOI HPOrPaMMbl OCHOBHOI'0

o6mero oOpa3zoBaHus OTPAKAIOT:

- YMEHHE CAMOCTOSITENIHHO OIpeaeNaTh elH CBOero oOydeHus, CTaBuTh M (GOpMyITHpOBaTh LA cebs
HOBBIE 3aj1aYd B YuéOe M TO3HABATENLHON JIESTENLHOCTH, Pa3BUBATH MOTHBBI M MHTEPECHI CBOEH
[O3HaBaTeJIbHOM OEeATEIILHOCTH,

- YMEHHE CaMOCTOSATENbHO ILUIAHMPOBaTh ITyTH JOCTHIKCHMS LCJICH, B TOM 4HC/ICAIbTCPHATHBHBIC,
0CO3HAHHO BLIOMpaTh Hauboee I hexTUBHBIE CIOCOOB! pEIEHU YYCOHBIX 1 [O3HABATE/ILHBIX 3a/1a4;

- yMEHHE COOTHOCHTh CBOM JIEHCTBHS C TUTAHUPYEMBIMH Pe3y/IbTaTaMH, OCYILECTBIATE KOHTPOIIL CBOCH
JeSTEABHOCTH B IIPOIIECCE JOCTHIKEHHsl pe3yiabTaTa, ONpelessTh Crocodbl ACHCTBHH B pamKax
[PEJUIOKEHHBIX YCIIOBHIT M TpebOBaHMil, KOPPEKTHPOBaTb CBOM JACHCTBHA B COOTBETCTBHM C
H3MEHSIONIeHCS CUTYyalHE;

- yMEHHe OIEHHBATH TPABMIBLHOCTh BHIMONHEHHs Y4eOHOM 3ajadd, COOCTBEHHBIE BO3MOKHOCTH €€
peLIeHHS;

- BIa/leHHe OCHOBAMH CAMOKOHTDPO/IS, CAMOOIICHKH, TIPMHATHA pPEIICHUH M OCYIIECTB/ICHHUS
0CO3HAHHOrO BeIOOpA B y4eOHOH M MO3HABATEILHOM JIESTEILHOCTH!

- YMEHHE OIpe/IeNATh MOHATHS, CO3/1aBaTh 0000IIEHHS, YCTAHABIMUBATE AHATIOTUH, KJ1accupuIMpoBaTh.
CAMOCTOSTENBHO BHIOMpPATh OCHOBAaHMS M KPHTEPHH JUIs KJIAaCCH(UKALMH, YCTaHABIMBATH
NPHYMHHOCIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYKACHHE, YMO3AKTOUeHHE (MHYKTHBHOE,
JIeIyKTHBHOE U 110 AHAJIOI'MH) W [I€1aTh BHIBOJIBI;

- YMEHHE CO3/1aBaTh, IPUMEHSTh H Pe0oOPasOBLIBATE 3HAKK U CHMBOJIBL, MOJICIH M CXEMbI JUIs PEIICHU
yqeOHBIX H TI03HABATE/ILHBIX 3aa4;

- CMBICIIOBOE YTEHHE,

- YMEHHE OpraHu30BBIBATH y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JEATE/LHOCTH C Y4YHUTCICM H
CBEpPCTHHKAMHU; paboTaTh HHAMBHIYaJIbHO W B TPYIIe: HAaXoAuTh obluee pelIeHHE M paspemarsb
KOHQIMKTHI Ha OCHOBE COIJIACOBAHMS MQ3ULMI W y4éra MHTepecoB; (OPMyIHPOBATH,
apryMeHTHpOBATh H OTCTAUBaTh CBOE MHEHHUE;




- YMEHHE OCO3HaHHO MCII0/Ib30BaTh PEHEBLIC CPEICTBA B COOTBETCTBHUH C 3aJa4deid KOMMYHHKAIHH JUIS
BRIDQKCHHA CBOMX 4YYBCTB, MBICJICH M TOTPEOHOCTEH; NIAHUPOBAHMUS W PETyISALUUH  CBOEH
JEATE/IbHOCTH, B/IaJICHHE YCTHOM M MHHUCBMEHHOHW pedbid, MOHOIOIMYECKON KOHTEKCTHOI peubto;
Pa3BUTHE MOTHBALIMK K OBJI4JICHHUIO Ky.l'[h'l‘}"p(}ﬁ AKTHBHOTO I[10JIb30BaHHsA cnoaapamn U JApYTHMH
NOMCKOBBIMH CHUCTEMaMH; - (JOPMHPOBAHUE M PA3BATHE KOMIIETEHTHOCTH B 00JIACTH HCIOIb30BaHMs
MH(OPMAIHOHHO- KOMMYHHKAIIMOHHBIX TeXHooruii (1anee UKT — KOMIIETEHITUH );

- dbopMHpoBanue U pa3BUTHE 3KOJIOTHYECKOTO MBIIJIEHUSA, YMEHHE MTPUMEHSTh

ero B I03HABATEIbHOH, KOMMYHHKATHBHOH, COLMAIbHONW NpaKkTHKE © OpodhecCHOHATHHOMN
OpHEHTAallHH.

BuinycKHHK HayunTes:

- XapaKTCpH30BaTh OCHOBHbIE METO/IbI MO3HAHKSA: HAOMIOICHHE, H3MEPEHHUE, IKCIICPUMEHT;

- CBOMCTBA TBEPABIX, KUIKHX, ra3000Pa3HBIX BEIIECTB, BBIIENAA UX CYIIECTBEHHBIEC TPH3HAKH,

= PacKpbIBaTbh CMBIC/T OCHOBHBIX XMUMHYECKHX MOHATHH «aToM», «MOJICKYITa», XHMHYECKHH DJIEMCHT »,
«IIPOCTOC BCIICCTBO», «CIOMHKHOC BEIIECTBOY», «BAJICHTHOCTHY», «XHMHUECKasd PEaxiys», HCIIOJIb3VA
3HAKOBYIO CHCTEMY XHUMHH;

- pacKpeIBaTb CMBIC/I 3aKOHOB COXPAHEHHMS MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOI TEOpUH;

- pas;iuyaTh XHMHYECKHE U (DU3HHUECKHE ABJICHHUS;

- Ha3bIBaTh XMMHUYECKHE JIeMEHTHI;

- OIpPEZIEIATh COCTAB BEIIECTB 110 UX dopmyniam;

- BaIEHTHOCTH aTOMa 3JIEMEHTA B COC/IHHEHUAX;

- ONpeACasATh THII XUMHYCCKUX PEaKIlHii;

- Ha3pIBaTh MPH3HAKH U YCIOBHS MPOTEKAHUS XMMHUYECKHX PEAKIIHIi;

. BBIABJIATE MPH3HAKH, CBHIAETECIILCTBYIOUIHE O MPOTCKaHHH XHMHYECKOH PCaKi MpH BBINTOJIHEHUH
XHMHYECCKOT O OIIbITA;

- COCTaBIIATL GOPMY bl OMHAPHBIX COETHHEHMII;

- COCTABJIATh YPAaBHEHHS XUMHUYECKUX PEeaKIHii;

- cobioaath npasuia 6e30nacHoi paGoTs [IpU IPOBEIEHUH OIIBITOB;

- [10/1b30BATHCA TADOPATOPHBIM 000PYAOBAHUEM U TTOCYIOM:

- BBIYMC/ISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO H MOJISPHYIO MAcchl BELECTB;

- BBIYHCIIATE MACCOBYIO JIOJIFO XHMHYECKOTO 3JIEMEHTa 10 (JOPMYJIE COCAUHEHMS;

- BBIYMCTIATE KOJIHYECTBO, O0BEM MIIM Maccy BEIIECTBA MO KOJIMYECTBY, OOBEMY, MAcce peareHToOR HiH
IIPOJIYKTOB PeaKiLHu:

- XapaKTepH30BaTh GUIUYECKHE ¥ XUMHUESCKHE CBOHCTBA IIPOCTHIX BEUIECTB: KHCIOPO/A H BOIOPOJIA;

- HoIy4aTh, COOMpaTh KHCIOPOI H BOAOPO/L;

- Pacrno3HaBaTh OMBITHBIM MYTEM ra3000pasHble BELIECTBA: KHCIOPO/I, BOJAOPOL;

% pacKpbIBaTh CMBICII 3aKOHa ABOTapo;

E PacKpbIBaTh CMBICH HOHATHH «TEII0BOI 2D (eKT peakunu», «MOJIAPHBIA 00bEM»;

B XapakTepH30BaTh (U3HUECKUE H XHMHYECKHE CBOMCTBA BOJBI;

- PaCKpbIBAThH CMBICII MIOHATHUSI «PACTBOPY:

- BBIYHCIIATE MACCOBYIO JIOJIIO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE;

- [IPUTOTOBJIATE PACTBOPHI C ONPeJICIEHHONH MacCoBOH /10.1€i pacTBOPEHHOI0 BEIIECTBA;

- Ha3bIBaTh COSAMHEHHA W3YYEHHBIX KJIACCOB HEOPraHHYECKUX BEIECTB;

- XapakTepu30BaTh GU3nYeCKue U XUMHYCCKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHHUYECKHX BEIIECTB:




OKCHJIOB, KHCJIOT, OCHOBaHUWH, coeii;

ONpeaesTh NPUHAUIEKHOCTD BELIECTB K OIIPE/IEICHHOMY KIIacCy COeIMHEeHUH;

COCTABIIATH (POPMYITEI HEOPraHHUECKUX COEMHEHUN H3yUeHHbIX KJIACCOB;

MPOBOMTH OMNBITHI, MOATBEPKIAIIIHE XUMHYECKHE CBOHCTBA M3YUYEHHBIX K/IACCOB HEOPTaHHYECKHX
BEILECTB;

PacrmosHaBaTh ONBITHBIM ITyTEM PaCTBOPbI KUCIIOT U IE104€H 110 U3MEHEHUIO OKPACKH HHIMKATOPA;
XapaKTepH30BaTh B3aUMOCBSI3b MEXK/IY KJIacCaAMH HEOPraHUYECKUX COeHHEHMH;

packpbiBaTh cMbic [lepuoanyeckoro 3akona J1.M. Menjeneesa:

OOBACHSTH (PH3MYECKHH CMBICT aTOMHOTO (TTOPSIKOBOr0) HOMEpA XMMHUYECKOTO 3MEMEHTA, HOMEPOB
rpynnsl ¥ niepuoja B nepuoauydeckoii cucteme JI.M. Menneneena;

00 BSICHATEH 3aKOHOMEPHOCTH H3MEHEHHSA CTPOCHHA aTOMOB, CBOMCTB 3JICMEHTOB B npejaciax MalbIX
IIEPHO/I0B H ITIaBHBIX [MOJTPYIIIL;

XapakTepu30BaTb XHMHYECKHE JIEMEHTHI (0T BOAOPOAA 10 KajbliHs) HAa OCHOBE MX MOJOKEHHS B
nepuoanyeckoii cucreme /.M. Menneneera u ocobeHHOCTEH CTPOESHUS MX ATOMOB;

COCTaBATE CXEMBI CTPOCHHSA aTOMOB MepBbIX 20 21eMEHTOB nepuoandeckoi cuctemst 1. 1.

MeHpeneena;

PacKpbIBATH CMbICIT OHATHH: «XUMHYECKAs CBS3bY, «3EKTPOOTPULATEILHOCTD Y;

XapaKTepH30BaTh 3aBUCHMOCTE (DH3HIECKHX CBOMCTB BELIECTB OT THIA KPUCTALTHYECKO PELIEeTKH;
ONPEJeNATh BHJI XUMHYECKOM CBA3H B HEOPraHMUYSCKUX COE/IMHEHHAX

H300paxkaTh CXEMBl CTPOECHHS MOJIEKY] BEIIECTB, OOPa30BaHHBIX PA3HBIMH BHIAMH XUMHYECKHX
CBSI3EH;

paCKprBaTb CMBICJI IOHATHH «HOH », «Ka@THOH», «aHHUOH», <(3J]eKTp0IIHTBI>>, ((HGBJ]GKT[JOI[HTI:I»,

«IIEKTPOJIMTHYCCKAd  JTUCCOLIHALIUSA », COKHCIHUTEIB», «CTCIICHb  OKHCJICHHA » «BOCCTAHOBHTEIIb Y,

«OKHUCJIICHHE», «tBOCCTAHOBIICHHE Y,

ONpE/eIATE CTENEHbL OKHCACHHS aTOMa 3JIEMEHTA B COe/TMHECHHH;
PacKpbiBaTh CMBIC]I TEOPHH 3IEKTPOIUTHYECKOH IHCCOIMAIUN;

COCTAB/IATE YPABHEHHS 3IEKTPOJUTUUECKOH IMCCOMAIAN KHCIIOT, LIEI0Yei, Coeil;

OOBACHSTH CYIIHOCTB MPOIIECEa YIeKTPOIMTHIECKOH MCCOLMATINY H PeaKIliii HOHHOTO 0OMeHa;
COCTaBJIATH [TOJIHBIC H COKPAIEHHBIE HOHHbIC YPABHEHUS PeaKiiiyu 0OMeHa;

OIpeIe/IATh BO3MOXKHOCTD IIPOTEKAHUS PEaKIii HOHHOTO 00MEHa;

NpOBOJMTE PEAKIHH, NOATBEPK/IAIOIIME KaYeCTBEHHbIH COCTaR PA3NUUYHBIX BEMIECTB; ONpPEIEIISNTh
OKHCIIHTE/Ib ¥ BOCCTAHOBHTEID;

COCTaBJIATH YPABHEHUS OKHCIINTEIBHO-BOCCTAHOBUTEILHBIX PEaKI[Hii;

HA3bIBaTh (PAKTOPBI, BAMSIONIUE HAa CKOPOCT XUMMYECKOH PEaKIHH;

KIacCH(UIHPOBATE XHMHYECKHE PEAKIUH 110 Pa3IHUHBIM [PH3HAKAM;

XapaKTEPH30BaTh B3aUMOCBA3b MEXK/Y COCTABOM, CTPOCHHEM U CBOMCTBAMM HEMETAJIIOB;

[POBOJAMTE OMBITHI 1O MOJYYECHHIO, COOMPAHUIO M H3YYEHHMIO XUMHYECKHX CBOMCTB razoo0pasHbIX
BELIECTB: YIJIEKUCIIOTrO ra3a, aMMHaKa;

pacmo3HaBaTh ONBLITHBIM IYTEM ra3000pa3Hblc BEUICCTBA: YIJICKHCIIBIN ra3 i aMMHaK;
XapaKTepH30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMH METAILIOB;

Ha3bIBaTh OpPraHUYECKHe BENIECTBA 10 WX QopMyse: MeTaH, 3TaH, JTHIEH, METaHOJ, 3TaHol,
ITAIEPHH, YKCYCHAs KMCJIOTA, aMUHOYKCYCHas KHCIIOTa, CTEAPHHOBAs KUCIIOTA, OJIEHHOBAs KHCIIOTA,
IIFOK03a;

OUEHHUBATH BIMAHHE XUMUYECKOTO 3arps3sHEHHs OKPYIKAIOIIEH cpe/ibl Ha OpraHu3M YelloBeKa;
IpaMOTHO 00pallaThCs ¢ BEIIECTBAMH B IIOBCEIHEBHOM JKH3HHU;




- OIPEeIe/IATh BO3MOKHOCTE MPOTCKaHUA pCaKHHﬁ HCKOTOPBIX HpeﬂCTaBHTeﬂeﬁ OPraHHYCCKHX BCILICCTB
C KMCJIOPOJI0M, BOJOPOJA0OM, METalJIaMH, OCHOBaHWAMH. I'dJlIOICHaMH.

Bblﬂ}’CKHHK MOJYYHT BO3MOKHOCTE HAY'IHTLCH:
= BBIIBUI'ATh M MPOBEPATh IKCIEPUMEHTAIBHO THIIOTE3bI 0 XHMHUYCCKHX CBOMCTBAX BEIIECTB HA OCHOBE

MX COCTaBa M CTPOCHUS, HX CIIOCOOHOCTH BCTYNATh B XUMHYECKHE PEaKLUH, 0 XapaKTepe H MpOoayKTax
Pa3IMYHBIX XHMHUYECKUX PEaKIHid;

- XapaKTepH30BaTh BEIIECTBA I10 COCTaBY, CTPOEHHIO M CBOWCTBaM, YCTAHABIMBATH IPUYHHHO-
CIIEJICTBEHHBIE CBA3M MEXK/1Y JAaHHBIMH XapaKTEPHCTHKAMHU BEIIECTBA;

- COCTABJISATH MOJIEKYIISIPHEIE U [TOJIHBIE HOHHBIC YPABHEHHS 110 COKPAIIEHHBIM HOHHBIM YPAaBHEHUAM; -
IIPOrHO3MPOBATHL CIIOCOOHOCTH BEIIECTBA IPOSBIATE OKUC/IHMTEIbHBIE WM BOCCTAHOBHUTE/IbHbIE
CBOMCTBA C YYETOM CTEEeHEH OKHCICHUS 3JEMEHTOB, BXOIIUX B €r0 COCTAR,

- COCTABIATH  YpaBHEHHS  peakiuif, COOTBETCTBYIOIIHX  IOC/IEA0OBATENLHOCTH  IPEBpAILCHHI
HEOPraHWYeCKUX BEILECTB Pa3TUUHBIX KJIACCOB;

- BBUIBHTATh W [POBEPATh IKCIEPHMEHTATHLHO TUIIOTe3bl O pe3yjbTaTaX BO3JACUCTBHSI PA3IMUHBIX
(hakTOpOB Ha H3MEHEHHE CKOPOCTH XHMHUECKOH peaKiuHu;

- MCTIONL30BATh NPHOOGPETEHHbIE 3HAHMUS JUIS IKOJOTHYECKH I'DAMOTHOTO MOBEACHHA B OKPYIKAOLICH
cpele;

- WCIO/L30BaTh  IIPHOOpETEHHBIE  KIIIOYEBble KOMIETEHIIMM [PH  BBIMOJHEHUH [POCKTOB H
yueOHOMCCIIE0BATEILCKUX 3a/1ad 110 M3YYEHHIO CBOMCTB, CrOCOOOB MOMYYEHHA H paclio3HaBaHHS
BEIECTB;

- 00BEKTUBHO OlIEHHBATH HH(OPMALIUIO O BEIECTBAX ¥ XMMHYECKHX ITpoLeccax;

KPUTHUECKH OTHOCHTBCS K IICeBAOHAY4HO#t MHPOpMaLuM, HEJ0OPOCOBECTHOM pekiiamMe B CpecTBax

MaccoBoii undopmanmu;

- 0CO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUH 110 XUMHH JUIs IPAKTHYECKOH [ICATCIBHOCTH YeI0BeKa: -
co3/aBaTh MOJEIM M CXEeMbl Ui pellieHds y4eOHbIX M I103HABAaTEJbHBIX 33]a4. MOHUMAThH
HeOOXO0MMOCTs COOJIIOJICHHS MPENUCAHN, MpellaraeMplX B HHCTPYKIHMSX [0 HMCIMOJIb30BAHHIO
JIeKapCTB, CPe/CcTB ObITOBOHM XMMHH H JIP.

Paznen 11
Coaepxanue yueOHOTO npeaMeTa

B cucreme ecTeCTBEHHOHAYYHOro 00pa3zoBaHMsi XMMHUS Kak y4eOHbIN NMPEIMET 3aHUMACT BAXKHOE MECTO B
MO3HAHUM 3aKOHOB NPUPO/IBL, (OPMUPOBAHMM HAYyUHOH KapTHHBI MHpPa, CO3JaHMHM OCHOBbI XHMHMHYECKHX
3HaHHH, HEOOXOIMMBIX JUIS MOBCEIHEBHOM JXKM3HM, HABBLIKOB 3JI0POBOrO M 0€30MaCHOro Ui YeloBeKa M
OKpYIKaroIeit ero cpe/ibl 00pasa JKH3HHM, a TAKKE B BOCITUTAHUH IKOJIOTHYECKOH KyIbTYPHIL.

VCHeHOCTh W3Y4YEHHs XMMHM CBS3aHA C OBIAJCHHEM XHMHUYECKHM SA3bIKOM, COOIIOJCHHEM I1paBHJI
OezonacHoi paﬁérm MIPH BBIMOJIHEHHH XHMIYECKOTO 9KCIEPHMEHTA, OCO3HAHMEM MHOTOYHCIICHHBIX CBA3eH
XMMHH C JAPYTUMHU MpeJIMeTaMH MKOJIBHOro Kypea.

I[IporpamMma BKmOHYaeT B ce0s OCHOBbI HEOPraHWYECKOH M OpraHMyeckoi xumuu. [naBHOil ujeei
[POrpaMMBl SBJISETCS CO3/1aHue 6a30BOro KOMIIIEKCa OMOPHBIX 3HAHUM [0 XMMHH, BHIPAKEHHBIX B (hopme,
COOTBETCTBYIOIIEH BO3PACTY 00yUYaArOIIUXCS.

B COOCPIKaHMH HJaHHOIo Kypca MIpeAcTaBIICHBI OCHOBONONArarmImue XUMHYECKHE TECOPETHYECKHE 3HAHHA,
BKJHOYAKMNIUMEC H3YUCHHC COCTaBa HW CTPOCHHA BCLICCTB, 3ABUCHMOCTH HX CBOHCTB OT CTPOCHHA,




MPOrHO3MPOBaHHE CBOMCTB BEIIECTB, HCCIEAOBAHHE 3aKOHOMEPHOCTEH XUMHYECKUX peBpallleHnil U myTen
YIPABJICHHA UMH B LIEJISAX [TOJyUEHHS BELISCTB H MAaTePHAJIOB.

TeopeTndeckyro OCHOBY M3y4eHHsS HEOPraHHYECKOHl XMMHH COCTABISET ATOMHO- MOJIEKYISPHOE ydEHHE,
[Tepuoauyecknit 3axon JI.1. Menzneneera ¢ KpaTkMMH CBEIEHUSMH O CTPOEHHH aTOMA, BUIAX XHMHUYECKOM
CBS3H, 3aKOHOMEPHOCTAX NPOTEKAHHA XHMMHYECKHX peaKIuii.

B wusyyeHmu Kypca 3HauMTeNbHas pOJb OTBOAMTCS XHMHYECKOMY OSKCIIEPMMEHTY: IIPOBEICHUIO
NPAKTUYECKUX U 1ab0paToOpHBIX paboT, ONMHCAHHIO PE3YILTATOB YUEHUYECKOTO

IKCIIEPUMEHTA, COOTIONCHUIO HOPM | Iparu Ge3omacHoi paboThl B XuMuueckoll nabopatopun. Peanusanus
JaHHOM nporpaMmMbel B TIpoIlecce 06}"!8‘HPI$I MMO3BOJIUT oﬁyqammﬂmca YCBOHTH KITHOYCBLIC XHMHYCCKHE
KOMIIETCHLIMH U [IOHATh PO/Ib U 3HAYEHUE XMMHUH CPEU JPYTHX HaYK O IIPHpPOJIE.

HUsyuenue npeamera «Xumua» B 4YacTH (OPMHUPOBAHUS Yy OOYYArOIIMXCS HAYYHOIO MUPOBO33PEHHS,
OCBOEHHUSA 0OIIEHAYYHBIX METONOB (HabmOIeHHe, W3MepeHHe, SKCIEPHMEHT, MOJIe/TMPOBAHHE), OCBOEHHS
NPaKTHYECKOTO MPUMEHEHHS HAaYYHBIX 3HAHMH OCHOBAHO Ha MEKIPEIMETHBIX CBA3SIX C IMPEIMETaMHU:
«buonorus», «I'eorpadpusy, «Mctopusy,

«JIuteparypa», «Maremarnka», «OCHOBBI HE30MACHOCTH KU3HEIEATENEHOCTH », «PYCCKHMH S3bIK»,
«Du3nKay, « IKOJIOrug».

ITepBoHauya/IbHbIE XHMUYECKHE MOHATHS

[Ipeamer xumun. Tena u BemecTBa. OCHOBHEIE METOIBI TIO3HAHUS: HAGIOIEHUE, U3MEPEHHE, SKCIEPHUMEHT.
Dusnyeckue ¥ xuMuyeckue apiaeHus. Uncteie BemectBa u cmecu. CriocoObl paszjesieHus cMeced. ATom.
Monekyna. Xumuyeckuii dJeMEeHT. 3HAKH XHMHYECKHX 3/1eMeHTOB. [IpocThie W CIIOXKHBIE BEIIECTBA.
BanentHocts. 3aKOH MOCTOSHCTBA cocTaBa BemiecTBa. Xumudeckue Gopmynsl. Uunexcsl. OTHOCHTEIBHAS
aroMHass W MOIEKYyIsipHas Macchl. MaccoBas /1018 XMMHYECKOro 91€MEHTa B COEAMHEHMH. 3aKOH
COXpaHeHHs Macchl BellecTs. Xumuueckue ypasnenusa. Koodduumentsr. Veaosus u npusHaky npoTreKaHus
XUMWYECKHX peakuuii. Monbs — equnmia KomuecTsa BemecTsa. MosispHas Macca.

Kucaopoa. Bogopon

Kucaopon — xumuueckuit snement u npocroe emectBo. Ozon. Cocrae Bozjyxa. ®usuueckue u
XHMHYECKHE CBOHCTBA KHCIopoja. [lonydenue u npumenenue kuciopoja. TennoBoi sdhdhext XumMudeckux
peakumii. [ToraTie 00 5K30- ¥ SHIOTEPMHYECKHX PeakKIMAX. Bogopos — XUMHYECKHI IeMEHT U POcToe
BellecTBo. DusMyeckue M XMMHYECKHEe CBOMcTBa Bojgopoja. Ilonydenue Bojopona B 1abOpaTOpHH.
[Tonyuenne Boopona B npombiiienHoctd. [IpiuMenenue Bojgopoja. 3akoH Asoranpo. MonspHblit 00beM
raszoB. KauecTsBenHbIe peakiuu Ha ra30o0pa3sHblie BEmecTsa (KHCI0po, BoAopoa). OGbeMHbIE OTHOLICHUS
rasoB IpH XUMHYECKHX peakiusx. Boga. PacTBopni

Boza B npuposie. Kpyroopot Bozibl B ipuposie. ®u3ndeckie H XHMHYECKHE CBOMCTBA BO/IbI. PacTBOpEL.
PactBopumocTs BemecTs B Boje. KoHIenTpanus pacteopoB. MaccoBast 1018 pacTBOPEHHOTO BEIECTBA B
pacTBope.

OcHOBHBIE KJIACCHI HEOPTAHHYECKHX COeTHHEHHUH

Okcuppl. Knaccuduxaums. Homenkinarypa. ®u3nueckne CBONCTBA OKCHIAOB. XHMMHYECKHE CBOMCTBA
okcuJ10B. [lomyuenue u npumenenne oxeuaoB. Ocnosanns. Knaccudukanusa. Homenkiarypa. @usnueckue
cBoiictBa ocHoBaHui. [lomydenuwe ocHoBaHmil. XWMHYECKHE CBOWcTBa OCHOBaHMH. Peakuus
neitrpanusanuu. Kucnotsl. Knaccudukamms. Homerkiarypa. ®usuyeckue cBoiicTBa kuciot. [lonyuenne u
NpUMEHEHHE KHCIO0T. XuMHYeCKHe cBoicTBa Kuciot. Muaukaropsl. M3MeHeHHEe OKpacKH WHIMKATOPOB B
pazmuuHbx cpenax. Comu. Kinaccudukamms. Homenknarypa. ®usnueckue cpoiictBa coneit. [lonyuenue u
npuMeHeHue cosiel. XuMuUuecKHe CBOHCTBA coliei. ['eHeTHyecKas CBsA3b MEX/Y KJIAcCaMi HEOPraHHYeCKuX
coepuHenuii. [Ipobiema Ge30macHOro UCIOIBL30BAHNS BEIIECTB B XHMHYECKHX

peakuuid B MOBCEIHEBHOH JKM3HM. TOKCHYHBIE., TIOpIOYHE M B3PHIBOONACHBIE BellecTBa. bbITOBas
XMMHYecKas [PAMOTHOCTb.




Crpoenne aroma. [lepHoanyecKknii 3aK0H H epHOAHYECKAs cHCcTeMa XHMHYecKHX yiemenTos /LU,
MenaeneeBa

Crpoenue aroma: sapo, sHeprerudeckuii ypoBeHb. CocTaB sijpa aroma: NpOTOHbI, HEHTpoHBI. M3oTonsI
[lepuonnueckuit 3axkon JI.M. Menneneepa. Ilepmomuueckas cuerema xumudeckux osnementos JIH.
Menneneepa. ®u3nyeckuii CMBICT aTOMHOrO (MOPAAKOBOI0) HOMEpa XHMHYECKOrO 3JIeMeHTa, Homepa
TPYINbl ¥ Nepuoja nepuojndeckoi cucreMbl. CTpoeHHE IHEPreTHMHECKMX YPOBHeH atoMoB nepBbix 20
XMMHYECKUX 2JIEMEHTOB Meprouueckoii cuctemel [ .M. Meneneesa. 3aKkOHOMEPHOCTH U3MEHEHUS! CBOICTB
aroMOB XMMHUYECKHX 3JIEMEHTOB H HX COEIMHEHHUI HAa OCHOBE NOJ0XKEHHUs B nepuoauyeckoit cucreme J1.K.
MenneneeBa u cTpoenus atoma. 3nayenue [lepuoauueckoro sakona JI.U. MeHieneesa.

Crpoenne BeniecTB. XUMHUUECKAas CBA3b

DIEKTPOOTPUIATEILHOCTE aTOMOB XHMHUECKHX 3/IEeMEHTOB. KoBajleHTHas XHMHUYecKas CBsA3b: HernolspHas
H nojsipHast. [ToHsiTHE 0 BOOPOJHOM CBSA3M M €€ BIMSHHU Ha (U3HUECKHe CBONCTBA BEILLIECTB HA MpUMEpe
Bozbl. MonHas cBsi3b. MeTtarunyeckas ¢Bsi3b. THIIbI KPUCTAIUIMYECKUX PEILETOK (aToMHAs, MOJIEKYIsApHAasl.
HOHHasA, METAUTHYECKas1). 3aBUCHMOCTE (U3NIECKUX CBOHCTB BEIIECTB OT THIA KPUCTAUIHUECKON PEIIETKH.
XuMHYecKHe peaKIHu

IToratHe 0 ckopocTH XMMHYECKOH peakiuu. Paxkropsl, BIUSIOIHE HA CKOPOCTH XHMHYECKOH peaKllHH.
Ilonstue o xarammsarope. Knaccudukanus XUMHUECKHX peaklHil MO pa3AYHBIM IPU3HAKAM: YUCIY H
COCTaBY MCXOJHBIX M MOJIYYEHHBIX BCLIECTB; W3MEHEHMIO CTENEHEH OKHCIICHMS aTOMOB XHMHYECKHX
31E€MEHTOB; MOTIOMEHHIO UM BBIACJICHUIO SHEPIrHH. DICKTPOIUTHYECKasd AMCCOLMANUs. DIEKTPOIHTHI H
HesnekTposuThl. Monsl. KaTonsl U anuonbl. Peakuuu moHHOro obMeHa. YCIIOBHS IPOTEKaHUS PeakLHu
HOHHOTO OOMeHa. DIeKTPOJIMTHYECKas JAUCCOLMAIMsS KUCIIOT, meiodeir u coseir. CTeneHb OKUCIIEHHS.
OnpejeneHue CTENEHM OKUCICHHS aTOMOB XHMHYCCKHX JIEMEHTOB B COCIHHEHUAX. OKHCIHTEIb.
BoccranoBurenb. CymHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIAMI.

Hemeramast IV — VII rpynn u ux coetnHenus

[TonokeHne HEMETAUIOB B MEpHOAMYECKOH cucTeme xumudeckux anementoB J[.U. Menzaeneesa. Obume
cBoHcTBa Hemera/uioB. [ajoredsl: Qu3svyeckue M XuUMHYecKkHe cBodcTBa. COEJMHEHHS TaJ0ICHOB:
XJIOPOBOZOPOJI, XJIOpOBOJAOpoAHas kucinota U ee conu. Cepa: (u3uYecKHe M XUMHHYECKHE CBOMCTBA.
CoennHEeHNs cepbl: CEpOBOAOPOJ, Cylbduabl, okcuabl cepbl. CepHas, CepHHCTass U CEPOBOJOPOAHAS
KHCJIOTHI M HX COMU. A30T: (u3nueckue u xummuyeckne cpoictea. AmMuak. Conu ammonus. OKkcHbl a3ora.
AzotHas kucioTa 4 ee coin. Pocdop: dusnueckue u xumuueckue crorcrsa. Coeannenus (ocdopa: okeun
dochopa (V), oprodochopHas kuciora u ee coad. YIIepoa: (PU3HYeCKHEe H  XHMHUECKHE
CBOMCTBA.AJIIIOTPONHUS yriepoja: anma3s, rpadut, kapOuH, ¢ynnepensl. CoeanHEHUs yriepojaa: OKCHIb
yraepoaa (1) u (IV), yronsnas kucinora u ee conu. KpeMHuii u ero coequHeHus.

MeTta/Libl 1 HX COEIHHEHHS

[TonoxeHne MeTalIOB B NMEPHOMUECKOI cucTeme xumudeckux snemenTor J[.M. Menaeneera. Metanibl B
npupojie ¥ obiue crnocodb! ux noiydenus. Obmume guznyeckue cBoiicTBa MeTa/uioB. O0IHE XUMHYECKHE
CBOMCTBA METAIIJIOB: PEAKIHH C HEMETAIITAMH, KUCIOTAMH, COJIIMH. DIIEKTPOXHUMUYECKHI psil HANPSKeHUH
metaioB. Hlesnounele Merauibl U ux coeauHenus. IllenounosemenbHple METaIbl U HUX COEJAMHEHMS.
Amomunnii. AmdorepHOCTh OKcuna ¥ ryjapoxcuaa amomunus. JKeneso. CoeanHeHHs kenesa H HX
CBOICTBA: OKCHIBI, THAPOKCcHABI U comm xkenesa (11 u III).

[TepBonauanbHbie cBeleHHs 00 OPraHHYEeCKHX BellecTBax

[TepBoHayanbHbIe CBEJICHMS O CTPOCHHM OPraHHYeCKHX BEINECTB. YTIIEBOJIOPOJIbl: METaH, 3TaH, STHIIEH.
WcTounuKy yrieBo10po10B: NPUPO/IHEIH ra3, HedTh, yroJsb.

Kucnopojconepkaiie COeIMHEHHS: CIOUPTHI (METAHOIN, STaHON, [JHIEPHH), KapOOHOBBIE KHCIOThI
(YKcycHas KHCIOTa, aMHHOYKCYCHas KUCIOTa, CTeaprHOBas U OJICHHOBAsA KUCIOTHI). bHOIOrHYecKH BaXKHbIe
BEILIECTBA: KUPBI, ITII0K03a, Oe/lku. XUMHYECcKOe 3arpsisHeHHe OKpY Karolleil cpelbl H ero 1nocseacTBUs.
Tunel pacdeTHLHIX 3a1a4:




BhIumc/ieHue MAacCOBOMH I0IM XUMHUYECKOT0 JIeMeHTa 1o opmylie CoeTMHEHAS.

VcranoBaenye npocteiiieit popMyITsl BEIECTBA 10 MACCOBBIM J0JIAM XHMUHECKUXIIEMEHTOB.
BeruuciieHus 110 XUMHYECKHM YpaBHCHHAM KOJIMYecTBa. 00beMa, Macchl BEUIECTBA TTOKOIHYUECTRY, 061:61\1_\’.
Macce peareHTOB UM IPOJIYKTOB PEaKIIHH.

Pacdyer MaccoBOM JI0OJIM  PAacTBOPEHHOI0  BELIECTBA B PaCTBOPE.

[IpuMepHbIe TEMbI IPAKTHYECKHX PadoT:

JlaGopatopHoe 0GopyI0oBaHHE B NPHCMBI 0OpAIICHHA ¢ HUM. [Ipasuna GezomnacHOipabOTL B XMMHUECKOH
naGoparopun. OUHCTKA 3arps3HEHHOH MOBAPEHHOM comu. [IpH3HAKM IPOTEKAHMS XHMHICCKUX peaxiui.
[Tonyyenue Kuciopona M H3ydeHHe ero cBowcTs.Ilonyuenne Bojopoza M H3yHEHHE Cro CBOMWCTB.
[IpUroTOBIIEH)E PACTBOPOB C OMpeeNeHHON MacCoBO# J101¢H PaCTBOPEHHOIO BEIIECTBA.

Penienne SKCICPHMEHTAIIbHBIX 3a/1a4 rno reme «OCHOBHBIE KJIACCHI HEOpT‘aHH'—leCKHXCOCHHHBHHﬁ>>. Peaknuu
MOHHOTrO 0OMEHa.

KavecTBeHHbIe PeaklMy Ha HOHBI B pacTBope. [lomyyenne aMMHaKa U W3yueHHE €ro cBoiicT. [lonyuenue
YITIEKUCIIOTO ra3a ¥ H3y4eHHe ero CBOHCTB.

Pelenne SKCIepUMEHTanbHBIX 3a1a4 1o teme «Hemeranaer [V — VII rpynn # uxcoeauHeHui». Penlenne
IKCIIEPUMEHTATBHBIX 33724 10 TeMe «MeTallibl B HX COETUHEHUS.



/MRBIS/[TS [ /u0ssa]pdalqns/nrnpaysary/:sdny

/MEIS/ | TG [ uOSS| A lqns I'npatysaly;: mmzﬁ_

AeIS/1TS _Eo;mm_\wum?_:mx: I'Npa“ysaly/: mnFE

RIS/ TS ::o%u_bou_ﬁ:mx:._ npa“ysai/: ma:: .

199d£50d s1amarareaosedg

(drqgoddum) uE..EECﬁ—_ 1°

0€ Ararreed o odoLy

.I,ﬁ. b “ — == = |._. bausiit
HHHIHHIF0D Xmxdohunelrdoon
I 11 922RI ITHIOHI()
N | —l — _— M —_— ~ _
XBHHEHOH)O
I gl 90 dHLBHOJ| .Eaemhoam elfog

HHIWHYX 9

1l $  BHHOIMIOHLO  JI9HHIELIILHIOY]
XBI'0d M XELOI'IHM 0 JHLBHO]|
I ¢ ‘rodorog
XBI'HINO

9

90 duLBHO[] .ﬂe;c:u:z .;ﬂmam

2
|
.ﬁi

|.—|N—.

NHUQ:H@M E:q—uar—:—ﬂ _Q.um:— _\-E.Ox_.:m—ﬂl_ QEUH_—._ 0:5—.—&:*&@ g _.a_wmmaz

19.109ed

Lﬁ u:.zuur:t.w._:_

0

BHLEHOII JUMIILHWHX Q-n:.-n:_.ﬂ_.-nm:om&u: 1 :.oqm..m&

Ehcmaa__\ |_ -

umiead sanydIRwHY L

Sl amruuimu Tl
EMNIFO0dh HLYOHII I LB
HOMIhUINedIT W BHHEHLO911)

CILIRI'00  BEHMEY & — BUWHY [

e_ama:=n_,r=ei Euoi

d400Eh Gﬁ.—loﬁ—-‘:ﬁﬁ.wﬁ

— — )

MMuwed.io

d
WOL H goirdrsed sMHRIOHIWHE

Arrarreed o Eo:\i

i
N

DOVIA 8

HUHVHOdUHVI'T HOMDAhULVINAL



/MeIS/1 TS ﬁEommm_buu_ﬁ:m‘\:&zno.ﬁmh@ma:

/MBIS/[ 7S | /u0ssa[Aaalqnsminpa ysat//:sdn

| IS/ [ 7S 1 /u0ssafA0algns /nrnparysaly;isdiy

/AIRIS/ [ 76 [ /u0ssa[adalqns/minpaysaz//:sdyy

IS/ [ 76 | /u0ssafNoalgqns/ninpa-ysal//:sdny

/uels/ | 76 [ /uossa]palqnsmunparysayy/sdny

0T :Kirarreed o 0101y

eradd semoiexAdM0 H BHWHY *f 1TER]

BHHIHHY0D

t HOUIBLOW BALINOE) JUMQ) '['€

BHHIHHII0D XM H I9UTRIIJA "€ LIVLe ]

_ ¥ Arrarreed ou 010L)

o fF 7 _  BHHIHHIDO0)
m _ " vodorri g
| XH 1 HHHRAM Y A | ‘raunuidy
F0.LHINII'E XMMOIhHWHX

; I g exnLdndariedex BRINOO t'7

1 = BHHOHHID0)

_ _ | xu u dodood ‘rocy
_ w AHAdIY A 90LHIWIE XHMIIhMIWHX

| |n“a.:EuhzunMx‘. BEMOO €7
BHHIHUYD0) 93 B edd)) “1anuidiy
| “VIA SOLHIWII'E€ XHMIIhHIWHX

[ 1 cexunrondaredex BemMo(O) 77
7 [aHI0re | TauuAdIyiiA _
| HOLHIWAINE XHMIIhHWHX

I 0 v exmnLondaniedex BEMOQ 17

BUHIHHII0) XH H MITBIIWIY 7 Iavee
L1 Krrareed on oxoLy]

xedoarded a nummyead a::uar:-gi _
S BHIEHII0OUY =nzumr=,_.=-_.=a,§o=m_. €1
! —_— - =




NNV dIOdL Ol H4OOVh
9 4 89 Og.LOTRMUIrOMN a491m90
- swada adoHadaga ]
¢ :Ararreed onl 0101
_ EMIFOIIh
1 ¢ HHLK g MUreHddLen H e911Y| [




Pasjea III. TemaTnueckoe IUIaHNPOBaHHe ¢ yKAa3aHHEM KOIHYECTBA 9ACOB, OTBOIHMBIX HA 0CBOCHHE
KaXK/10l TeMbl

8 KJIACC
Ne i/ Koa- Bollpumeuanne
Ne B Tewma ypoka 4acoB (HMCHOJIb30BaHHE
n/m [reme obopyroBanus Toukn
pocTa)
[TepBonauaIbHbIE XHMHYECKHE TOHATHS (254)
1 1 [Ipenmer xumun. Tejia u BemecTsa. 1
OcHOBHbIE METOJIbI MO3HAHMA: HabIIOACHHE,
M3MEPEHUE, IKCIIEPHMEHT.
2 P [IpakTuyeckas pabora Nel. JlaGoparoproe] | [[udporas ATOPHUS
000py/I0BaHHE H MPHEMbI OOPAIIEHNS ¢ HIM. RELEON JaTYHK
[IpaBuna GesonacHoit paboTsl B XMMHUYECKOi [ludposoii
nabopatopuu. CTpOEHHE ILIAMEHH. TEMIEPaTyphI
Cnuproska Cseua.
3 3 DOHU3HYECKHE U XUMUUYECKHE SBICHUS 1
4 4 Yuctele BemectBa M cMecH. CnocoOsi |

pa3JeNeHus cMecei

5 5 [IpakTuueckas  paGora  Ne2.  OQumcrkal 1
3arpsI3HEHHOMN IT0BAPEHHOMH COJIH.

6 6 AtoMm. Mosekyna. 1

7 7 XUMHYECKHH JIeMeHT. 3HAKH XUMAYeCKHX | |
3JIEMEHTOB

8 8 [IpocTbie H ClIOXKHEIE BEllIECTRA. 1

9 9 BanentHocth 1

10 10 3aKOH IOCTOSHCTBA COCTaBa BEIECTBA. 1

11 |11 Xumnueckue GopMynst. Magekcsr. 1

12 (12 OTHOCHTE/IbHAS ATOMHAS U MOJIEKYJIIpHAS 1

Macchl

13 |13 MaccoBast 710511 XUMHYECKOTO dMIeMeHTa B 1
COCHMHECHHUH.

14 (14 Beruucinenne maccoBod JI0JM XHMHYECKoro| 1
BIIEMEHTA 110 OPMYIIe COeIHHEHHS.

15 |15 YcTaHOBIEHHE npocreirei 1

(opMyITBI BemmecTBa o MaccoBbIM
10JIIM XUMHYECKHX DJIEMEHTOB.

16 |16 MaccoBas 10718 XUMHYECKOro J1eMeHTa B 1
COeJIMHEHUH




17 (17 3aKOH COXPaHEHHUs MACChI BEILECTB. 1 BEChl TEXHOXUMHYCCKHE HIIH
JleMOHCTPALMOHHBIA OKCIIEPHMEHT. «3aKOH 5IEeKTPOHHBIC; CBe4a; Konda
COXpaHEHHs MacChl BELIECTBY njockogoaHas 250 M, J10KKa

IS COKHATaHU s
BEUIECTB

18. [18.  [Xumuueckue ypapHenus. Kospduumentor. 2

19 |19

20 120 Venosust " [PU3HAKA ]

MpOTCKaHHA XUMHYCCKHX peaxunﬁ.

21 21 [Ipakthueckass pabora Ne3.  Tlpusnakn 1
NPOTEKAHHS XMMUYECKHUX PEaKLIHi.

22 22 Moib — €IMHHIIA KOJMYECTBA BEIIECTBA. 1
MomnsipHas macca.

23 123 Mongpnas macca. 1

24 24 KouTtposnbsHas padorta Nel no teme 1
«[TepBoHAYANEHEIE XUMWIECKHE [TOHATHS»

25 125 BbluncaeHUs N0 XHMHYECKHM ypaBHEHHsM| |
KoMM4ecTBa, 00BbEMa, MacChl BelIlECTBA 110
KOJIMYECTBY, 00beMy, Macce peareHTOB HIIH
MPOJYKTOB PEaKLHH.

Kucmopoa. Beaopoa (94)

26 |1 Kucaopos — XAMHYECKHH 3JIeMEHT H mpocToe 1
semlectBo. O30H. Cocras Bo3ayxa.

27 2 dusnyeckue u XMMHHYECKHE 1

CBOMCTBA KHCI0pOIa.

28 3 [TonyveHue u NpUMEHEHNUE KUCIIOPO/Ia. 1

29 |4 [IpakTuueckas pabora Ned. Tlomyuenue 1
KHCIOPO/1a ¥ U3YYEHUE €ro CBOMCTB.

30 5 Bo10pol — XUMHYECKHIl 37IEMEHT M TIpOoCcToe] 1
BEILIECTBO. ITonyuenue BOJ0OpO/a B
nabopatopud. llomyuenwe Bomopojaa B
NPOMBIILITIEHHOCTH.

31 6 dusnyecke W XHMHYeCcKHe  CBOHMCTBY
Bojiopoaa. [Ipumenenue Bogopoja.

KagecTBeHHBIC peakidd Ha Tra3’000pa3HBIC
BelecTBa (KHCI0po/1, BOJIOPO).

32 7 [lpakTtuueckas pabora Ne5. Tlomyuenne 1
BOJIOPO/1a ¥ H3YUEHHUE €I0 CBOMCTB.

33 8 3akoH ABorajpo. MoJispHbli 00beM rasos. 1
OObeMHBIE OTHOILIEHHS rasoB npy
XUMHYECKHX PeaKIusiX.

34 9 BoiuMcIeHHsl 10 XMMHYECKHM ypaBHeHMsM| |
KoJinyecTBa, oObeMa, MacChkl BellecTBa I10
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM
NPOAYKTOB PEaKIHH.
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Boaa. PacTBopsbl. (54)
35 |1 Boga B npupone. Kpyrosopor Boasl Bl npubop aAns  OOBITOB €
MPpHUPOJE. du3nyecKue H XHMHWYECKHE DJIEKTPHYECKHUM TOKOM;
CBOJiCTBA BO/1BI. JleMoHCTpaMOHHBIH HCTOYHMK MMOCTOSHHOTO TOKA:
OKCIIEPHUMEHT . npoGupkE  — 2wt
«PaznoxeHue BOJBI DNEKTPHUECKUM TOKOM». [IPOHYMEPOBAHHBIE; JTyMHHKA:
CIIMPTOBKA; MPOOKH — 2 1T,
MMUHLET.
36 2 PactBopbl. PacTBopuMOCTh BemiecTB B Boje. |1
Konuenrpauus pacrsopoB. Maccopas 10514
PacTBOpPCHHOIO BEIICCTBA B pacTBOPC.
37 3 Pacyer MmaccoBoif 7101 pacTBOPEHHOTO |
BEILIECTBA B PACTBOPE.
38 4 [Ipaktuyeckas pabora Neb. Ilpurorosienuel
PacTBOPOB C ONpPENCIEHHON MaccoBOil nojei
[PACTBOPEHHOTO BelIecTBa.
39 B KonTponbnas padora Ne2 o teme 1
«Kucmopoa. Bonopoa. Boaay.
OcHOBHBIE KIACCHI HEOPraHHYeCKHX coequHenuii (174)
40 |1 Oxkcnjsl. Knaccudukauns. Homenknarypa |1
41 2 du3nueckue CBOMCTBA OKCH/10B. XUMHUECKHeE| |
ICBOMCTBA OKCHJI0B.
42 3 [loayuenue ¥ npUMEHEHHE OKCHJIOB. 1
43 4 Ocuopanns. Knaccuduxanus. Homenknarypa |l
44 5 Duzuyeckne CBOHCTBA OCHOBaHHUH/ |
[lonyyeHne OCHOBaHUIA.
45 6 XAMHUYCCKHE CBOMCTBA OcHOBaHHI/ | [{uppoBass  naboparopus
JIabopaTopHBlil OnbIT . «OCHOBAHMUS . RELEON
Peaknus HeHTpaTu3amum Lupposoit pH. mraTus ¢
BKUMOM; MSTh XUMHYECKHX
CTAKAHOB (25 MI);
NpoOMbIBaJTKa.
46 |7 Kucnorel. Kiaccudukanus. Homenkiarypa.| 1
@du3nyeckue cBONCTBA KUCTIOT.
47 B [losydenne v MpUMEHEHHE KHCIIOT. 1
48 9 XHUMHYECKHEe CBOlicTBa KHCIIOT. 1
Peakuus HeHTpaausaumu.
49 110 Wupukaropsl. H3menenue OKpacku 1
WHIXKAaTOPOB B Pa3/IMYHbIX Cpeziax.
50 11 Conu. Knaccuduxanus. Homenknatypa. 1
Du3nyeckue cBoHCTBa COJICH.
51 |12 [losyuenue ¥ npUMEHEHUE COJIEH. 1
52 |13 XAMHYECKHE CBOHCTBA COJIEH. 1
53, |14, [‘eneTnueckas CBS3b  MEXAYy  Kimaccamu|2
54 15 HEOPraHUYECKUX COCAMHECHUH.




55 116 [ IpakTHYecKas padora Ne7. 1 [lupposas  aboparopHs

Pemmenye SKCIepPUMEHTATHHBIX 337124 RELEON
[0 TeMe [ludposoit pH. mraru ¢
«OCHOBHBIE  KITACCHI 3Q/KMMOM: [ITh XMMHYECKHX
HEOPraHHYECKHUX COEIMHEHHIN. CTaKaHOB (25 M)
«Onpenenenne pH pacTBOpoB KUCIOT EPOMBIBAITKR,
meno4Yen»
56 |17 Konrponsras padora Ne3 no teme |

«OCHOBHbIE  KJ14CChI

| HEOPTaHUYECKUX COEJIMHEHUI.
Crtpoenne aroma. Ilepumognmueckuil 3aKoH M NepHOIUYECKas
cuerema xumuuecknx diementon JI.LW. Menneneesa (54)

57 |1 CTpoenue aroma: SAPO, DHEPreTHYeCKHidl
ypoBens. CocTaB sgjpa aroMa: HPOTOHEL,
HeiTpoHsl. M30TOMNEL

58 2 [TeprouyecKasl CHCTEMA XHMUUECKHX 1
12

[ hnementoB JLU. MenjeneeBa. Pu3nyecKnid
CMbICT  aTOMHOroO (NOPAJAKOBOro) HOMEpa
XUMHUECKOTO 7JeMEeHTa, HOMEpa TpyIlnbl U
epHoIa HEPHOJAHYECKON CHCTEMBL.

59 3 [epuonnueckuit saxon JI.U. Menneneesa. |1

60 4 CTpoeHHE SHEPreTHHYECKHX YpOoBHEH aTomoB| 1
mepBbix 20  XHMHYECKHX  D/IE€MEHTOB
nepuoaunyeckoit cuctemst J.H.
Menneneesa.

61 |5 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB aTOMOB| |

XUMHYECKUX JNIEMEHTOB M MX COCMHEHHI HA
OCHOBE  TOJIOKEHUS B NEPUOAMYECKOH
cucteme JI.M. Menjeneera ¥ CTpPOCHUS
aToMa.

3nauenue [lepuoanyeckoro 3akona J[.H. .
Menzeneesa.

CTpoenne BemecTs. XuMudeckas cBssb (44)

62 |1 HMonnas cBsi3b. 1

63 2 DIEeKTPOOTPHIATENBEHOCTH  AaTOMOB 1
XUMHUUYECKHX 9djleMeHTOB. KoBaneHTHas
XUMHUECKAs CBSA3b: HENMONAPHAA M MOJIApHAas.
[TonsTrE O BOJIOPOJIHON CBA3H H

ee BIMAHMM Ha (U3MYECKMEe CBOHCTRA
BEILIECTB Ha IIPUMEPE BOJIbL.
64 3 MeTtaniuyeckas CBs3b. 1
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65 Tunel KpUCTAUTMYECKHX PEHIETOK (aromHast, 1 [ ludposas naﬁopaTopﬂ
MOJIEKYJISIpHas, HOHHAA, RELEON
MeTaLTHuecKas). 3aBUCUMOCTh (H3HYCCKHX [lndpoBoi 1aTINK
CBOJMCTB BEILECTB OT THIA reMrepaTyphbl IJIATHHOBBII;
KPUCTAIIMYECKOH  PEIIeTKH. aT4nK TEeMIepaTypbl

dunpancoBas rpaMOTHOCTD. TepMOIIapHbIi
JleMOHCTpaUMOHHbIN 3KCIICPUMEHT.

«Temneparypa TUIaBJICHUS
[BEILIECTB c pa3HbIMH TUIIAMH
KPHCTAUIMUECKHUX PEIETOKY

Xumuueckue peakuuu (34)

66 |l Crenenb okucienus. Onpeseienne crenenul
OKHC/IEHHS aTOMOB XHMHYECKUX JIEMECHTOB B
coeIMHEeHHSX.

67 OxucnuTtens. BoccTanoBHTENb. 1

68 3 KonTposbHas padora Ned 1o Teme 1
«Ctpoenue atoma. [leproyeckuii 3aK0H
JI.W. Menneneesa. CTpoeHHe BeLIECTBAY

MMoBTopenne (24)

69, |1,2 [[loBropeHue 2

70

KJIACC
F@ n/n Koui- so|llpumeuanne

Ne B Tema ypoka yacoB |(MCIOJIb30BAHHE

n/m [Teme obopynoBanus Toukn

pocTta)

Xumudeckne peaknun(24)

1 1 CreneHb OKHCIIEHHSL. Oxucautens, |
BoccTaHOBUTEIb

2 2 CymHOCTb ~ OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaKuui.

Kucaopoa. Bogopon (14)

3 1 Tertopoit  SGGEKT  XUMHYECKHX  peaKiwii. |1 [{udpporas naboparopus
[TorsTue 06 9K30- H SHIOTEPMUYECKUX PEAKLHIX. RELEON
JleMOHCTPAHOHHBIA  OKCIICPHMCHT. «TemnnoBo# [ludposoit JIaTYHUK
Hd(eKT pacTBOpEHNs BEIICCTB B BOJCY TeMIepaTyphl

[1J1aTHHOBBIN

Xumuueckue peakun (94)

4 1

T[OHSITHE 0 CKOpOCTH XHMHAYECKOH pEaxiHH.
peaKuu. TloHsgTHE 0 KaTaju3aTope.

pazTuuHbIX (aKTOPOB HA CKOPOCTH PEAKIHI)

akTOphl, BIMAIONIME HA CKOPOCTH XHMHUCCKOH

JleMOHCTpalMOHHBIH OTBIT. «M3ydenue BIMAHUS

—

1{udposas madoparopus
RELEON

[{ndpoBoil 1aTIMK
TeMIepaTypsl

]nnamﬂ OBBIN




5 2 Kraccuukanus  XUMHYECKHX  peakiuii 1o
pasJMYHBIM  NPH3HAKAM: YMCTy M COCTaBy
MCXOJHBIX ¥ TIOJYYEHHBIX BEIIECTB; H3MCHEHHIO
cTeneHeil  OKHCIEHHS  aTOMOB  XUMHYECKHX
SNEMEHTOB;  [OTJIOLICHHIO MW BbIICICHHIO
JYHEPruy.
6 3 DNEKTPONTUTHYECKAs JUCCOLHALIMS.
7 4 DIeKTPONMTHI U HeANeKTpoauThl. MOHBL. [{udporas naboparopus
KaTuoHb! 1 aHHOHBI. JIabopaTOpHBIil ONBIT . RELEON
«CHIIbHBIE U ¢J1a0ble J1EKTPOIHTBI [{udporoii naTumk
HIIEKTPOIPOBOIHOCTH
8 S JNEKTPOJUTHYECKAS AMCCOLHALMS KHCIIOT,
[esiodeit u CoJeH.
9 6 Peaknuu noHHOr0 0OMEHA
10 |7 VCII0BHSA TPOTEKAHHS PeaKLuil HOHHOrO OOMeHa.
11 8 [IpakTuyeckas padora Nel. Peakuni HOHHOTO [{udposas nabopartopust
obOMeHa. RELEON
Lln¢posoii JATYHK
3IEKTPOIIPOBOAHOCTH
12 9 Kontposbaas ~ pabora  Nel no  TeMe
(«XHUMHUYECKUAE PEaKIIM»,
Hemerasinsr IV — VII rpynn u ux coeanHenus (264)
13 |l [lonoxeHHe  HEMETANIOB B nepaonuqecxoﬂ‘ |
cucreMe xumudecknx snementor J[.M. |
Meneneesa. O0Iue CBONCTBA HEMETAIITIOB.
14 Q2 ["anoreHsl: pU3MUECKHE N XMMHUECKHE CBOWCTBA.
15, 3,4 |Coennnenwus raJloreHoB: XJIOPOBOIOPO/I,
16 XJIOPOBOZOPOAHASA KUC/I0TA U €€ COJIH.
17 5 Cepa: pusnyeckne i XHMHYECKHE CBOHCTBA.
18 |6 CoeIMHEHUS CEPbl:  CEPOBOJAOPO, CYIb(H/IbI,
OKCHIbI CEPBI.
19 7 CepHuCTas M CEPOBOJOPOAHAS KHCIOTHl M HX
COITH.
20, 8,9 |Cepnas kucIOTa.
21 ‘
22 |10 KonTposbhas pabora Ne2 no Teme
«Hemeranis
23 |11 A30T: (u3nYeCcKre U XMMHUIECKHE CBOHCTBA.
24 |12 AMMHUaK
25 |13 Conu amMoH#us. JIabopaTopHbIH OIBIT. [ ludposas nadoparopus
«OBpasoBaHue CONMEH aMMOHHS RELEON
[{udposoit NATYHK,
HIEKTPONPOBOIHOCTH
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26 |14 [TpakTnyeckas padora Ne2.TTonydenue ammuaka u 1
H3y4eHUE ero CBOMCTB.

27 |15 Oxcuasl a30Ta. 1

28, |16, A30THas KHCJIOTA H ee COJIH. 1

29 (17

30 |18 dochop: usHUecKUe U XUMUYECKHE cBoMicTBa. |1

31 |19 Coenunenust ¢ochopa: oxeun docpopa (V), 1
opTodocdopHas KUCIOTA U €€ COJIH.

32 20 Vrinepos: (u3MdecKne W XUMHUECKHE CBOHCTBa.(l
AJTOTponus yriepoia: anmas, rpadur, KapOuH,
(hyJuIepeHsl.

33 21 Coenunenus yriepoaa: okcunl yriiepoaa (IHu - |1
(IV).

34 22 Coe/IMHEHM YIIIepo/ia: yroibHas KHCI0Ta U €€ 1
COITH.

35 23 [paktuueckass ~ paGora  Ne3.  [lomyuenue 1
YITIEKHCIIOTO ra3a ¥ U3y4eHue ero CBOMCTB.

36 P24 Kpemuuid 0 €ro coeJuHeHUs. 1

37 25 [TpakTH4ecKas paboTta Ned. Pemenue| |
SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe
«Hemeramnner [V — VII rpynn u ux coeinHEeHU .

38 26 Konrponsnas pabora Ne3 no reme 1
«HemeTtamns»

Mera/ansl B HX coeuHenus (144)

39 | [TonoxeHue METAIVIOB B TIEPHOIMUECKON 1
cHcTeMe XUMHYECKHX 9NIEMEHTOB JAN.
Menneneepa. Odmue pu3HyeCKUe CBOHCTBA




MeTauioB. @UHaHCOBast IPAMOTHOCTD.

COC/ITMHCHHA»

40 2 MeTasisl B IPUPO/IE U 001He crocodbl UX 1
101y4EHHA.

41 3 O6IHe XMMHYECKHE CBOMCTBA METAILIOB: peaKiu| |
C HeMeTa/lJIaMH, KHCI0TaMH, COJISAMH.

42 4 J1eKTPOXUMUYECKHAI PAJl HATIPSKEHUI METAILIOB, 1

43, 5.6 [[Ilesounble METAIbI H HX COSJIHHEHHUSL. 2

44

45. [7.8 |[llenouno3eMe/bHBIE META/LIBI H HX COCAMHEHNS. |2

46

47 9 AJTFOMHHHAH. ]

48 110 AM(}OTEPHOCT OKCHJIA M THAPOKCH/[A aTIOMIHHS. 1

49 |11 Keneso. 1

50 |12 Coe/MHeHHs JKele3a M HX CBOHCTBAa: OKCHBL 1 [ ludposas aTopus|
ruapokcuasl 1 com xenesa (11 u II). RELEON aaT4au
TTaGoparopusit onbit N2 11. «Keneso. [{udpposoit K
OKHCIEHHE KeJle3a BO BJIAKHOM BO31yXe» JaBJICHHA

51 |13 [IpakTuyeckas pabota Ne5. Pemenue 1
SKCTIEPUMEHTAIBHBIX 3a71a4 1o Teme «MeTanibl K
WX COEMHEHUS Y.

52 |14 KonTpossnas pabota Ned 1o Teme «MeTa/iibl U HX 1

[lepBoHauaIbHbIe CBeIeHHs 00 OPraHHECKHX BEMECTBAX (1

53, (1,2 [lepponavanbHbie  CBEIACHHA O CTPOCHUHZ
54 OpraHuvecKuX BELIECTB.
55, 3.4 VYrieBoaoposbl: METaH, 3TaH. 2
56
57 B Y I71€BOI0PO/bL: STHIIEH. 1
58 16 VCTOUYHUKM  YIJIEBOJOPOAOB: npupoaHbIi |1
ras, He()Th, yrojb.
59 |7 Kuciopocoiepkaniue  COeIMHEHus:  CHHPTHI |
(MeTaHoJ1, 3TAHOJI, TIMLEPUH)
60, 8,9 [Kucrnopojcojaepikaiine COCINHCHHS: kapboHOBBIE?2
61 KMCIOTHI (YKCYCHAs KHCIIOTA,
cTeapHHOBas - W OJleuHOBas KHCJIOTBI,
AMHHOYKCYCHasl KMCJI0Ta).
62 |10 BHOJIOrHYECKH BAKHBIC BEILECTBA: KUPbI. 1
63 |11 BHOJOrHYeCKH BayKHBIE BEIIECTBA! TIIIOKO3a. 1
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noBCEeAHEBHON KU3HHU.
68 2 ToKCHYHBIE, rOplOYME W B3PHIBOOMACHAIC 1
BelecTBa. BHITOBasi XMMUYECKas rpamMoOTHOCTD.
IosTopenne (24)

69, |1,2 [[loBTopenue 2
70

64 |12 BHOIOrMYecKH BOKHBIE BEIICCTBA: OeNKH. 1
65 |13 KonTponbhas pabora Ne 5 «ITeponayanbhbie| 1

CBEJICHUA opraﬂﬂqecmx BEILICCTB .

66 (14 XuMuueckoe 3arps3HeHHe OKPYKalollen cpelbl H 1
| ero rocieaCTBUs.

O cHOBHbIE KJACChI HEOPraHHIeCKHX coequHeHuii (24)

67 |1 [Ipo6ema Ge30macHOr0 MCMOTB30BAHNS erecTs| 1

¥ XHMHYECKHX peaKIuii B

VYEBHO-METOAUYECKOE OBECITIEYEHUE OBPA30BATE/IBHOTO MPOLIECCA

OBSIBATEJIbHBIE YYEGHBIE MATEPHAJIbI VISl YYEHUKA 8 KJACC

Xumus. 8 knace/Ta6puensia O.C., OcTpoymMoB WU.I'.. Cnaaxos C.A., AKUHOHEPHOE o011IeCcTBO
«H31aTensCcTBO «[TpocsemeHune»,

BBeuTe CBOM BApHAHT:
9 KJJACC

Xumus. 9 knace/T'a6puensa O.C., OcTpoymMoB WU.I'., Cnaakos C.A., AKIIMOHEPHOC 001EecTBO
«U3natensctBO «IIpOCBEIICHHE, Beeaute ¢CBOU BapHaHT:
METOANYECKHUE MATEPUAIbI JIJIS1 YYUTEJISA 8 KIACC

9 KJIACC

VYMKYMK Ta6puensnl abpuensn 0.C.0.C.

IIU®POBBIE OBPA3OBATEJIbHBIE PECYPCHI U PECYPChHI CETH HUHTEPHET 8
KJACC

9 KJIACC

POIIPOII
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MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O IMPOLLECCA

HPOEKTOP, KOMINBIOTED

VUYEBHOE OGOPYJIOBAHUE

OBOPY/IOBAHME /151 TPOBE/IEHUSI MPAKTHYECKHUX PABOT

peaKTHBbL. XHMHYECKoe 000pya0BaHie
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