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IINIAHUPYEMBIE PE3YJIbTATBI

CrangaptT ycTraHaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OOYYArOIIHMHUCS
OCHOBHOUM 00pa3oBaTeIbHOM MPOrPaMMBbI:

JUYHOCTHBIM, BKTFOYAIOIAM TOTOBHOCTH U CTIOCOOHOCTH 00YUaIOIUXCS K CAMOPA3BUTHIO
U JUYHOCTHOMY CaMOOTIPEICIICHUI0, C(HOPMHPOBAHHOCTh WX MOTHBAIMU K OOYYCHHIO U
HeHeHaHpaBHCHHOﬁ MM03HABATEIILHON ACATCIBbHOCTH, CHCTEMBI 3HAYUMMbIX COIHMAJIbHBIX H
MCEKIIMYHOCTHBIX OTHOHIGHI/Ifl, HNECHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTpaKaromuX JJUMYHOCTHBIC U
IpaXXJaHCKUC MMO3UIHU B ACATCIbHOCTHU, aHTUKOPPYIIITHUOHHOC MHUPOBO33PCHUC, ITPABOCO3HAHUC,
9KOJIOTUYECKYIO KYJIbTYpPY, CHOCOOHOCTh CTaBUTh 1€MW W CTPOUTHh IKU3HEHHBIC ILJIAHBI,
CIOCOOHOCTh K OCO3HAHUIO POCCHICKOM TPaKIaHCKOH HWACHTHYHOCTH B MOJIUKYJIBTYPHOM
COLIMYME;

MCTAINPCAMETHBIM, BKITFOYAIOIUM OCBOCHHBIC 06y‘~IaI-OHII/IMI/IC${ MCKIIPCIMETHBIC ITOHATHA
U yHUBEpcaJlbHble yuyeOHbIe NEHCTBUS (pEryasiTUBHBIE, [TO3HABATEIbHbIE, KOMMYHUKATUBHBIE),
COCOOHOCTP WX  HCIOJB30BAaHHMS B  TIO3HABATEIBHOW M COLMAIBHOW  TPAKTHKE,
CaMOCTOATCIIBHOCTD B IJIAHUPOBAHWU U OCYHICCTBJICHUU y‘IC6HOI>i ACATCIIBHOCTU U OpraHu3alvn
y4eOHOTO COTPYAHHYECTBA C TEJaroraMd W CBEPCTHHKAMH, CHOCOOHOCTh K TOCTPOCHHIO
UHIUBUAYAJIbHOH  00pa3oBaTeNbHONM  TPAEKTOPHH, BJIQJICHUE  HaBbIKaMU  yu4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COUAIILHOU JIEATEIIbHOCTH;

OpEeAMETHBIM, BKIHOYAOIIWM OCBOCHHBLIC O6yanOIHHMHC${ B XOJ€ U3YYCHHA y‘-Ie6HOFO
npeaMeTa yMeHHUsl, crienuuIecKue i JaHHOW MpeaIMeTHON 00IacTH, BUABI JEATEILHOCTH TI0
MOJTYYCHHUIO HOBOTO 3HAHUS B paMKaxX y4eOHOTO MPEeIMETa, €ro MpeoOpa3oBaHUI0 U MPUMEHEHHUIO
B Y4€OHBIX, y4eOHO-IIPOEKTHBIX U COIHMAIbHO-TIPOEKTHBIX CUTYalIUIX, ((OPMHUPOBAHHE HAYYHOTO
TUIIa MBIIIJICHUS, BJIaACHUC Hay‘IHOﬁ TepMI/IHOJ'IOFI/IeI\/’I, KIKOYCBBIMHU TIOHATHUAMH, MECTOOJAMH U
prUeMamH.

JIMYHOCTHBIE Pe3yJbTATHI OCBOEHHSI OCHOBHOH 00pa30BaTebHOW NPOrpamMmbl
0TPAaKaIOT:

1) poccuiickyio rpaKJaHCKYI0 HIEHTUYHOCTh, TaTPUOTHU3M, YBaXKEHHE K CBOEMY HapO.y,
YyBCTBa OTBETCTBEHHOCTHU mepesl PoauMHOM, TOpIOCTH 3a CBOM Kpal, cBol0 Poauny, nponuioe u
HaCTOsII[ee MHOTOHAIIMOHAILHOTO Hapoia Poccun, yBaxkeHHe rocyjapCTBEHHBIX CHMBOJIOB (Tep0,
(bnar, ruMH);

2) rpaxkJaHCKYI0 MO3UIMI0 KaK aKTUBHOTO W OTBETCTBEHHOTO 4J€HA POCCHIICKOTO
oOm1ecTBa, 0CO3HAIOUIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa M 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MPaBOMOPSIOK,  OOJIaJaloIero  YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
MIPUHUMAIOIIETO TPAaJAWLIUOHHbIE HAIlMOHAJbHbIE M OO0IIeYelOBEYeCKe T'YMAHUCTUYECKUE U
JIEeMOKpaTU4YeCKHe [IEHHOCTH;

3) rOTOBHOCTB K ciaykeHHt0 OTeYecTBy, €ro 3aluTe;

4) chopMHpPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOTO Ha JHANOre KyJabTyp, a TaKkKe
pa3nu4HbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;

5) cpopMUPOBAHHOCTH OCHOB CaMOPA3BUTHUS W CAMOBOCHHUTAHHUS B COOTBETCTBUU C
oOlIeYeIOBEeUeCKUMU [ICHHOCTSIMU W HJIeaJlaMd  TPaKJIAHCKOTrO OOIIEeCTBa; TOTOBHOCTh H
CIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM JIESTEIBHOCTH;

6) ToJepaHTHOE CO3HAHHWE U TOBEJCHHE B TMOJUKYIHTYPHOM MHpE, TOTOBHOCTh H
CIOCOOHOCTH BECTH AUAJIOT C APYTUMHU JIIOJAbMHU, JOCTUTATh B HEM B3aUMOTIOHUMAaHMsI, HAXOIUTh
oOmue 1menu U COTPYAHHYAThH U UX JOCTHIKEHUS, CIIOCOOHOCTh MPOTHUBOCTOSTH HICOJOTUU
IKCTpEeMH3Ma, HAlMOHANU3Ma, KCeHO(POOUH, MUCKPUMUHAIIMU 1O COLUUANBHBIM, PEIUTHO3HBIM,
pacoBbIM, HAITMOHAJIbHBIM MIPU3HAKaM U APYTUM HETaTUBHBIM COLMAIbHBIM SIBICHUSIM;

7) HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMU, NETHMU MIIQIIETO BO3PACTa, B3POCIBIMH
B 00pa30BaTENbHOM, OOIIECTBEHHO MOJIE3HOH, yUeOHO-UCCIIeI0BATENBCKON, TPOSKTHON U IPYTHX
BHJIaX JIE€ATEIIbHOCTH;

8) HpPaBCTBEHHOE CO3HAHWE M TIOBEJICHHE Ha OCHOBE YCBOCHHS OOIIECUYEIOBEYECKUX
IIEHHOCTEI;



9) rOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHUCIIE CaMOOOpa30BaHHUIO, HA
MPOTSHKEHUU BCEM JKU3HU; CO3HATEIBbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICITHOW MPOo(ecCHOoHATEHOM 1 0OIIIECTBEHHOM NeSATEIbHOCTH,

10) ocreTHyeckoe OTHOLIEHHE K MHpPY, BKJIIOUash ACTETHKY ObITa, HAy4yHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOLLICHUH;

11) npuHSATHE W pealM3alyi0 IIEHHOCTEH 370pPOBOTO W 0Oe30macHOTO oOpasza >KHW3HH,
NOoTPeOHOCTH B (PM3UYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATUSIX CIOPTHBHO-03/I0POBHTEIBHOM
NESITEIbHOCTbIO, HENPUSTHE BPEIHBIX IPUBBIUEK: KYpEHHUs, YHNOTPEOJIEHUs aJIKoroJs,
HapKOTHUKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHWE K (QH3HYECKOMY H
IICUXOJIOTMYECKOMY 3/I0pPOBbIO, KAK COOCTBEHHOMY, TaK U JAPYrUX JIIOJEH, YMEHHE OKa3bIBAThb
MIEPBYIO OMOIIb;

13) oco3nanHbIi BBIOOP Oyaytiei mpodeccuu 1 BO3MOXKHOCTEH peain3aliuu COOCTBEHHBIX
YKU3HEHHBIX [UIAHOB; OTHOLLIEHHE K MPO(PECCHOHANBHOM JeSITENbHOCTH KaK BO3MOXHOCTH Y4acTHsI
B PEIIECHUH JIMYHBIX, 00IIECTBEHHBIX, FOCY/IapCTBEHHBIX, 00IIEHAIIMOHAIBHBIX TPOOIIEM;

14) chopMUPOBAHHOCTH 3KOJOTUYECKOTO MBIIIJICHHS, TOHUMAHUS BIUSHUS COLUAIIBHO -
SKOHOMMUYECKUX IPOLECCOB Ha COCTOSHUE MPUPOJAHON U COLMAIBHOM Cpenbl; MpHoOpeTeHue
OTIbITa 3KOJIOTO-HAIIPABJIEHHOM 1€ TEIILHOCTH;

15) oTBETCTBEHHOE OTHOLIEHHE K CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHATHS
LIEHHOCTEN CEMEWHOM )KU3HU.

MeTtanpeaMeTHble pe3yJibTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/ibHOM NMPOrpaMMbl
O0TPAaKAIOT:

1) ymMeHHe CaMOCTOSITEIbHO ONPENENATh LEIN JAEATEIbHOCTH M COCTaBJISATh IUIAHBI
NEeSITeIbHOCTH;  CaMOCTOSITEIbHO ~ OCYLIECTBIISITh, KOHTPOJMPOBAaTH U  KOPPEKTHPOBATH
NesITeNIbHOCTD; UCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTHKEHUS TOCTAaBICHHBIX LeJel U
peain3aluy IJIaHOB e TEIbHOCTH; BHIOMPATh YCHEIIHbIE CTPATETUH B PA3INYHBIX CUTYALIUAX;

2) yMeHHE MPOAYKTHBHO OOIIAThCS M B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3ULIUHU APYTHX YYACTHUKOB ACSATEIBHOCTH, 3(pPEeKTUBHO pa3pemiaTh
KOH(JIMKTHI;

3) BiajeHHWE HaBBIKAMH TIO3HABATEIBHOHM, Y4eOHO-HCCIEOBATEILCKON W TPOCKTHOU
NEeSTeNbHOCTH, HAaBBIKAMHU  pa3pelleHuss MpolsieM; CcrnocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB pEIICHUs MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3InYHbIX
METO/I0B NIO3HAHMS,

4) TOTOBHOCTh U CIIOCOOHOCTb K CaMOCTOSTEIBHON HH(OPMAalMOHHO-II03HABATEIHHON
NesITeNIbHOCTH, BJIaJIeHHE HaBbIKAMHU IOTY4E€HUS HEOOX0AMMON HH(OPMALIUKY U3 CIIOBapel pa3HbIX
TUIIOB, YMEHHE OPHUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HH(MOpMaIMMU, KPUTHUECKU
OILICHUBATh U UHTEPIIPETUPOBATH HH(DOPMALINIO, TTOJIYYAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

5) yMeHHEe UCHOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX
texnojoruit (nanee - UKT) B perieHrr KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3aI[MOHHBIX
3amau ¢ coOmoneHueM TpeOOBaHUN HAPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM O€30TaCHOCTH;

6) yMeHUE ONpeeNaTh Ha3HaYeHHEe U (YHKIIMH PA3TUYHBIX COLUATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITENIbHO OIEHUBaTh M MPUHUMATH PELICHUS, OMpPEIeISIonne
CTPATETrHIO MOBEJIEHUS, C YUETOM IPAKJAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

8) BiIaZieHue SI3BIKOBBIMU CPEICTBAMH - YMEHME SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pEHMS, UCIIOJIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPEJCTBA,

9) BiajeHue HaBbIKAMM IIO3HABATENBbHOW pe(diIeKCHH Kak OCO3HAaHUS COBEpLIaeMbIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YNIbTATOB U OCHOBAHMI, I'PAHUL] CBOETO 3HAHUS U
HE3HAHHUs, HOBBIX ITI03HABATEIIbHBIX 3a/1a4 U CPEACTB UX JTOCTHIKEHUS.



IpeamerHbIe

"Xumus" (0a30BbIi ypoBEHb) - TpeOOBaHHS K MPEIMETHBIM pE3yJbTaTaM OCBOCHHUS
0a30BOro Kypca XUMHUH OTPAXKAIOT:

1) chopMHUPOBAaHHOCTH MPEACTABICHUI O MECTE XUMHUHU B COBPEMEHHON HAy4YHOU KapTHUHE
MUpa; TOHUMaHUE POJIM XUMHHU B (POPMUPOBAHUM KPYTr0o30pa U (PyHKIIMOHAIBHOW TPAMOTHOCTH
YeJI0BEKa Ul PEIICHUs IPAKTUUECKUX 3a/1a4;

2) BJIQJCHUE OCHOBOIOJAraroUUMH XUMUYECKHUMH IMOHSATHSAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BiaJeHUWE OCHOBHBIMH METOJAaMU HAy4YHOI'O IO3HAHMS, HCIOJIb3YEMbIMH B XUMUHU:
HaOJro/IeHNe, ONKMCAaHWEe, W3MEPEHHEe, OSKCIEPUMEHT, yMEHHue oO0padaTbiBaTh, OOBICHATH
pe3yJbTaThl IPOBEJEHHBIX OINBITOB U JENaTh BBIBOJbBI; TOTOBHOCTh M CHOCOOHOCTH IMPUMEHSTH
METO/1bI IO3HAHUS IPU PEIICHUHU MPAaKTUYECKUX 3a/1a4;

4) copMuUpPOBaHHOCTH YMEHHS AaBaTh KOJUYECTBEHHbIE OLICHKH U MPOBOJIUTH PacueThl 10
XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;

5) BiajgeHue MNpaBUIAMH TEXHUKH O€30IaCHOCTH IPH HUCHOJb30BAHUM XHMHUYECKUX
BEIIECTB;

6) chopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH TT0 OTHOIIEHUIO K XUMUYECKOU HH(POpMATIUH,
ITOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB.

B pe3yJibTaTe u3yueHus: yueOHOro npeamera «XuMus» Ha YPOBHE CpeHero 0011ero
0o0pa3oBaHuM:

BbinmycKHUK HA 0230BOM YPOBHE HAYYHUTCS:

—  pacKpbIBaTh Ha MpUMEpPax poJib XUMUU B (GOPMUPOBAHUN COBPEMEHHON HAYYHOUN KapTHUHBI
MHpa U B IPAKTUUYECKON JAESITETbHOCTH YEJIOBEKa;

—  JIeMOHCTPHUPOBATh Ha IPUMEpaxX B3aUMOCBS3b MEXKIY XUMHUEH U APYTUMU €CTECTBEHHBIMU
HayKaMH;

—  pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUU XUMUUECKOTO cTpoeHust A.M. bytiepona;

— mnoHuMarh ¢usndeckuii cmbica [lepuoamdeckoro 3akona JI.M. MeHneneeBa U Ha €ro
OCHOBE O0OBSICHITH 3aBUCUMOCTh CBOMCTB XMMHUECKUX JIEMEHTOB 1 00pa30BaHHBIX UMU BEILIECTB
OT AJIEKTPOHHOTO CTPOEHUSI AaTOMOB;

—  OOBACHATH NMPUUMHBI MHOTOOOpa3us BEHIECTB HA OCHOBE OOIIMX MPEICTABICHUN 00 UX
COCTaBE€ U CTPOCHHH;

— TOPUMEHSTH MpaBUIa CHCTEMATHYECKOW MEXIYHApOIHONW HOMEHKIATYphl KaK CpeICTBa
pasnuyeHus U UACHTU(UKAIIMY BEIIECTB IO UX COCTaBY U CTPOECHHUIO;

—  COCTaBIISITb MOJIEKYJISIPHbIE U CTPYKTYpHble (OPMYNBI OpPraHMYEeCKHX BEIIEeCTB Kak
HOocUTeNned uH(OpMalMM O CTPOCHHHM BEIIECTBA, €ro CBONCTBAX M MPHUHAIICKHOCTH K
OTpeIeIecHHOMY KJIacCcy COeTUHEHUII;

—  XapakTepu3oBaTh OpraHMYecKHe BEIIeCTBA IO COCTaBy, CTPOCHHUIO U CBOICTBaM,
yCTaHABIUBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y TaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

—  TPUBOJIUTH MPUMEPHl XUMHUYECKHX DPEaKIIMi, pacKpHIBAIOIIUX XapaKTepHBbIE CBOMCTBA
TUMAYHBIX TPEICTaBUTENEH KIACCOB OPraHMYECKHX BELIECTB C IENbI0 MX UIACHTHUQHUKAIUN U
00BsiICHEHUS 00JIaCTH TPUMEHEHUS;

—  TNPOTHO3UPOBATH BO3MOXHOCTh NMPOTEKAHUS XUMUYECKUX PEaKLMi Ha OCHOBE 3HAHHM O
TUTAX XMMUYECKON CBS3U B MOJIEKYJIaX PEareéHTOB M UX PEeaKIIMOHHOW CIIOCOOHOCTH;

—  HCIOJNB30BaTh 3HAHUS O COCTaBe, CTPOCHMM U XUMUYECKUX CBOMCTBaX BEIIECTB MJIf
0€30MacHOTO MPUMEHEHUS B IPAKTUUECKOH JeATeNbHOCTH;

—  TPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOIb30BaHUS MPOIYKTOB MepepadoTKu HehTH U
MIPUPOTHOTO T'a3a, BHICOKOMOJIEKYIISIPHBIX COSIMHEHUH (MOMATHIICHA, CHHTETUYECKOTO KaydyKa,
aIleTaTHOTO BOJIOKHA);



—  IPOBOAMUTH OIMBITHI [0 PACHO3HABAHUIO OPraHUYECKUX BELIECTB: INIMLEPHHA, YKCYCHOU
KHCJIOTBI, HENPEAEIbHBIX )KMPOB, TIIFOKO3bI, Kpaxmalla, 0EJIKOB — B COCTaBE MUILEBBIX IPOIYKTOB
U KOCMETHYECKUX CPE/CTB;

—  BJAJAETh IpPaBUJIAMHU U IpueMaMu 0e301acHOW pabdOThl ¢ XMMUYECKHMMH BEILIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHUEM;

—  yCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW peakluu U CMEIICHUS XUMUYECKOTO
PaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IEIBIO ONPEACICHUS ONITUMAIIBHBIX YCIOBUN MPOTEKAHMUS
XMUMHMUYECKUX MPOLECCOB;

—  IPUBOJUTH MPUMEPHI THJIPOIN3a COJIEH B IOBCETHEBHON KU3HU YEJIOBEKA;

— TPUBOJIUTH TNPHUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKIHid B TPHUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATEIIbHOCTH OPraHu3MOB;

— TPUBOJIUTH NTPUMEPHl XUMHUYECKUX PpEaKIi, pPacKPHIBAIOMIMX OOIIME XUMHUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAJLJIOB;

— TOPOBOAMTH pacyeThl Ha HaxO0XACHHE MOJEKYJIIpHOW QOopMynbl YriaeBoAOpoJa IIOo
MPOJyKTaM CrOpaHHsl U MO €ro OTHOCUTEIbHOM IJIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB,
BXOJILIINX B €r0 COCTaB;

— BJaJAETh IpaBWIaMU O€30MacHOr0 OOpallleHHs C €AKUMH, TOPIOYMMHU U TOKCHUHBIMH
BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUMU;

—  OCYIIECTBJIATh TMOWCK XWMHYECKOW WH(POpPMAIWU IO HA3BaHUAM, HACHTHPHKATOPAM,
CTPYKTYpPHBIM (pOpMYyJiaM BEIIECTB;

— KpUTHYECKHM  OIIGHWBaTh W  HMHTEPIPETHPOBATh  XUMHUYECKYIO  HH(pOpMaIuio,
COJIEpKAIYIOCS B COOOIIEHHSIX CPEACTB MaccoBoi MHpopMmaimu, pecypcax MHTepHeTa, HayuHO-
TIOTTYJISIPHBIX CTAThSX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTHU B IIEJSIX BBISIBIICHHSI
OLIMOOYHBIX CYXJIeHUH U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

—  MPEACTaBIIATh IYTH PELICHUs INIOOANbHBIX MPOOIEM, CTOAIIMX Mepes YeJIOBEUECTBOM:
9KOJIOTUYECKUX, FHEPTE€TUYECKUX, CBIPHEBBIX, U POJIb XUMHUH B PEIICHUH ITUX NTPOOIIEM.
BbinyckHHK Ha 62a30BOM YPOBHE NMOJIYYHMT BO3MOKHOCTh HAYYUThCS:

—  WIIIOCMPUpOBAmMb HA NPUMEPAX CMAHOBIEHUe U IBOTIOYUIO OPSAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTNOPUYECKUX DMANAX ee PA38Umusl;

—  UCNONb306aMb MemoObl HAYYHO2O NO3HAHUS NPU 6bINOTHEHUU HNPOEeKmo8 U Y4eOHO-
UCCe008AMENbCKUX 3a0ad NO UZYYEHUIO CBOLUCMS, CHOCOO08 NONYYEeHUs U PACHO3HABAHUS
OP2AHUYECKUX BeUjeCm8,

—  00VACHAMbL NpUPoOOy U Cnocobbl 00PA30BAHUS XUMUYECKOU CB8A3U: KOBANEHMHOLUL
(NONAPHOU, HENOAAPHOU), UOHHOU, MEMALIUYECKOU, B000POOHOU — C Yelblo OnpedeieHus
XUMUYECKOU AKMUBHOCTU BeU eCs;

—  YCMAHABIUBAMb 2EHEMUYECKYI0 CB3b MeNHCOY KIACCaMU OPeaHUYecKUux eeujecme OJis
000CHOBAHUS NPUHYUNUATLHOU 8O3MONCHOCMIU NOTYYEHUS. OP2AHUYECKUX COCOUHEHUL 3A0aAHHO20
coCmasa u cmpoenusi;

—  YCMAaHAasIUu8amv 83aUMOCEA3U MeNCOY hakmamu u meopuetl, NPUYUHOL U CIe0CmEUeM npu
aHanuze npooIeMHbIX CUmMyayutl U 000CHOBAHUU NPUHUMAECMBIX PEUEHUIl HAd OCHOBE XUMUYECKUX
3HAHUIL.

COLEPXKXAHUE KYPCA XUMMHUHU B 10 KITACCE
Bgenenue (1)

Memoowvr  nayunoco nosnanus. HaOmonenuwe, mnpennojoxeHue, rumnore3a. Ilouck
3aKkOHOMepHOcTel. HaydHbIl skcriepuMeHT. BoiBog.

JemoncTpanuu. BuneodparmeHTsl, crnaiiipl ¢ U300pakeHUSIMH XUMHUYECKON J1ab0paTOpuH,
MIPOBEACHUSA XUMUYECKOTO IKCIIEPUMEHTA.

Tema 1. Teopusi cTpoeHHs1 OpraHuYecKux coemHeHni(3)



Teopusi cmpoenus opeanuueckux coeourenuu. Ilpeamer opranuueckoil xumuu. Mecto u
3HAYEHHUE OPraHUYEeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX HAyK. BaleHTHOCTh. XUMHUECKOE
ctpoenre. OCHOBHBIE TMOJIOKEHUSI TEOPUHM CTPOCHUSI OPraHUYeCKUX coenuHeHuit. M3omepus u
H30MEpHI.

Jemouncrpanuu. [lnaBnenne, oOyriiMBaHHEe W TOPEHHE OPTaHUYECKUX BelecTB. Mojaenu
MOJIEKYJI TPEACTABUTENCH Pa3IMUHBIX KIIACCOB OPraHMYECKUX COCAMHEHUH.

JlabopaTopHble onbIThI. 1. OnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKUX COCMHEHUH.
2. UzroroBnenne Mojeliel MOJIEKYJl OPraHUYECKUX COCTUHECHUI.

Tema 2. YrieBoaopoas! U MX NPUPOJIHbIE HCTOYHUKHU(9)

Anxanwl. TlpupoaHbIii Ta3, €ro0 COCTaB ¥ MPUMEHEHNE KaK HCTOYHUKA SHEPTHH U XUMUYECKOTO
CBIpbsi. ['OMOIOrHYECKU# psT MPEaSTbHBIX YTIIEBOI0POI0B. M30Mepust 1 HOMEHKIIaTypa aJIkKaHOB.
MertaH 1 3TaH Kak MpeICTaBUTENN adkaHOB. CBOMCTBa (TOpPEHUE, PEAKIIUU 3aMEIICHUS, TTHPOJIH3,
neruapupoBanue). [Ipumenenue.

Ankenvi. JTUIEH KaK MPEJCTAaBUTENh alKeHOB. [losiydeHue 3THIIEHa B TMPOMBIILICHHOCTH
(merumpupoBaHue 5TaHa) W B Jjabopatopuu (Aermaparanusi 3taHojna). CoiicTBa (TopeHmHe,
OpoMHpOBaHUE, TUAPATAINS, TTOJIMMEpU3aIus, okucienne pactBopom KMnO4) u npuMeHeHne
stuiieHa. [TommaTunen. OCHOBHBIE MOHITHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COeIMHEeHNH. Peakiinu
MTOJIMMEPH3AITUH.

Jluenvr. bByragueH W W30MpeH Kak MPEACTaBUTENN AWCHOB. Peakiuu mpucoeauHEHUus c
y4acTUEM CONpPsDKEHHBIX JUeHOB (OpoMupoBaHue, moiumepusanus). HartypanpHbiii u
CUHTETUYECKNN Kayuyku. Pe3una.

Anxumsl. AUeTUIIEH KaK MpeAcTaBUTENb ankuHOB. [lomyueHue aneruneHa KapOUIHBIM U
MeTaHOBBIM criocoOamu. CBoiicTBa (TopeHue, OpoMHUpOBaHWE, THUApPATALMS, TpPUMEpU3aIMsi) U
MIPUMEHEHHE alleTHIICHA.

Apenvl. beH3on kak mpencraBuTenb apeHoB. CBolicTBa OeH30J1a (TOpeHHE, HUTpPOBAHUE,
OpOMHpOBAHUE) M €TO IPUMECHECHHE.

Hegpmov u cnocoowvr ee nepepabomru. CocraB HedTu. Ilepepaborka HedTH: meperonka u
KPEKHUHT.

JemoncTpanun. ['openne Mmerana, sTuieHa, aneruiieHa. OTHOIIEHHWE MeTaHa, ITHJICHA,
arieTusieHa U OeH30J1a K pacTBOpaM IMepMaHraHaTa kKajaus u OpomHoii Boze. [lonydenue sTunena
peaknuei aeruapaTalii 3TaHOJA, alleTUiIeHa [J Tuapoiu3oM kKapounga kanblus. Pasnoxkenue
KaydyKa IpU HarpeBaHHU, UCIIBITAHUE MPOIYKTOB PA3JIOKEHHs Ha HempeaenbHOCTh. Koekius
00pa31oB HePTH U HEPTEIPOTYKTOB.

JlabopaTopHble onbIThl. 3. O3Hakomienue c¢ Kosuekuued «Hedptb u mpoaykThl ee
nepepabotku». 4. OOHapyXeHUEe HEMpeeNbHbIX COSAMHEHUN B KUAKUX HedTenpoaykrax. 4.
[TosmyueHue u CBOWCTBA allETUIICHA.

Tema 3. Kucisiopoacoaep:kamue opranndeckue coequnenus (8)

Cnupmei. MeTaHON M 3TAaHON Kak MpPEICTaBUTENN MpPENeNbHBbIX OJHOATOMHBIX CIUPTOB.
CBoiicTBa 3TaHONA (TOpEHUE, OKUCICHHUE B albAerus, neruapartanus). [lomydenue (OpoxeHnem
TJIFOKO3Bl U THIpAaTalluel STUJIEHA) U IPUMEHEHHE ATaHO A, DTUIICHTIIMKOIb. [ TMIIeprH Kak ene
OJIMH IPEJICTaBUTENIb MHOTOAaTOMHBIX CHMPTOB. KaudecTBeHHas peakiuss Ha MHOTIOATOMHBIE
CIHPTBHI.

@enon. Ilonydyenue (eHona U3 KaMeHHOro yris. KaMeHHBIN yrojib U €ro UCHOJIb30BaHHE.
KokcoBaHne KaME€HHOIO yrisi, BaXHEHIIWE TMPOIYKTbl KOKCOXMMHUYECKOIO IPOU3BOJICTBA.



B3aumHoe BiMsHHE aTOMOB B MoJieKyine QeHona (B3auMojeicTBue ¢ OpOMHON BOAOH U
rupokcuioM Hatpus). [Tonydenue u npuMeHeHne QpeHoa.

Anvoecudvi. GopManbIeru] U aneTalbJIeTHA KaKk NpPeICTaBUTENN anbaerunoB. CBoHCTBa
(peakiusi OKHCIIEHHS B KHCJIOTY M BOCCTAHOBJICHUSI B CHHUPT, PEAKIHUs TOJUKOHICHCAIIUU
¢dopmanbaeruaa ¢ penosiom). [lonydenue (OKHCICHUEM CIUPTOB) U MPUMEHEHHE (hOpMabACTUAA
1 aueranpaeruaa. @eHosiohopmaibIeruIHbIE IACTMACCHI.

Kapbonosvie kucnomei. YKCyCHasi KHCIOTa KaK IPEACTABUTEIb MPEICTbHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. CBOMCTBA YKCYCHOU KHCIIOTHI (B3aUMOJICHCTBUE C METaNIaMU, OKCHJIaMHU
METAJUIOB, THIPOKCHIAMHU METAJIOB U COJISIMH; peakius dtepudukamnymn). [[pumeHeHne ykCycHOU
KHCIIOTHI.

Cnootcuvie a¢hupwr u srcupol. Cinoxubie dQUPHI KaK MPOJAYKTH B3aUMOJEUCTBHS KUCIOT CO
cnupTamMu. 3HAUYEHUE CIOXKHBIX d(PUPOB B MPUPOJIC W KU3HHU uejoBeka. JKUpBI Kak CIOKHbBIC
3(UpPHI TIIUIIEPUHA U )KUPHBIX KAPOOHOBBIX KUCIIOT. PacTUTEIbHBIE U )KUBOTHBIE JKUPHI, UX COCTAB.
[M'uaponus uam oMbUIeHHE )KUPOB. Mbla.

Venesoowi. Ilonsitue 06 yrneBoaax. I'moko3a kak npeacTaBuTeNb MOHOcaxapuoB. [lonsrue
O JBOMCTBEHHOW (DYHKIIMM OpPraHUYECKOTO COCIWHEHHS Ha NMPUMEpPE CBOWCTB TIIFOKO3bI KaK
aNbJeTUIa ¥ MHOTOATOMHOTO crupTa [ ampaerupocnupTa. bpoxkeHue TIIOKO3bl. 3HaYeHUE U
MpUMeHeHHe I1roKo3bl. Caxaposa Kak npeacTaBuTeNsb qucaxapuioB. Kpaxman u nemtono3a Kak
MpeACTaBUTENM TosicaxapuioB. CpaBHEHHE UX CBOWCTB W OWosiornueckast poiib. [Ipumenenue
ATUX MOJUCAXAPUIOB.

Jdemoncrpauuu. Okucienue cnupTa B anpaerua. KauecTBeHHbIE peaKIIii Ha MHOTOATOMHBIE
ciupthl. Komnekuust «KamenHbld  yroaby. KoJekimus MOpOIyKTOB KOKCOXMMHYECKOTO
npou3BojicTBa. PactBopumocTs (eHoa B BOJe MpH OOBIYHON TemIepaType U IpU HarpeBaHUU.
KauectBennsle peakunu Ha (eHon Peakuus cepeOpsHOTO 3epkajia aabIETUIOB U TIIOKO3BI.
OxkwucrieHne aabJAeTHI0B U TITIOKO3BI B KUCIIOTY ¢ moMotibio ruapokcuaa meau (I1). KauecrBennas
peakiusi Ha kpaxmai. Komnekuus sdupHbix macen. Komnekuus mimactMace U U3A€IUil U3 HUX.
Kosnnexunst HCKycCTBEHHBIX BOJIOKOH M M3/EJIUM U3 HUX.

JlaGoparopHble ombITbl. 6. CBoiicTBa 3THUIIOBOrO cruprta. 7. CBOHCTBa IIIMUEpPUHA. 8.
CpoiictBa ¢dopmanpaeruga. 9. CpoiictBa ykcycHou kuciotel. 10. CpoiictBa >xmupoB. 11.
CpaBHEHHE CBOWCTB pAacTBOPOB MbLIa M CTUpaIbHOro mnopoiika. 12. CBoWCTBa IiItOKO3bI. 13.
CaolicTBa Kpaxmarna.

Tema 4. A3oTcoaep:xamue opranudeckue coeqnnenus (8)

Amunbl. MeTUnaMMH Kak MpeACTaBUTENb alu(aTHUECKUX aMHUHOB W aHWIMH [J Kak
apomatHuecknx. OCHOBHOCTh AMHHOB B CPABHEHHH C OCHOBHBIMH CBOHCTBAMH aMMHAKA. AHHIINH
U €ro cBOicTBa (B3aUMOJEHCTBUE C COJITHOW KUCIOTON M OpoMHOI Bojoi). [lonydyeHue anunnHa
no peakuuu H. H. 3ununa. [IlpuMenenne anunmHa.

Amunoxuciomol. ' TMLIIMH U aTaHUH KaK IPEICTaBUTENIN IIPUPOJHBIX aMUHOKUCIIOT. CBOMCTBA
aAMHHOKHUCIIOT KaK aM(OTEpHBIX OPraHMYECKUX COCIUHEHUH (B3aUMOJAEHCTBHE CO IIEI0YaMH U
kucinotamu). OOpa3oBaHHE MOJMIENTHAOB. AMHUHOKAIPOHOBAs KUCJIOTAa KaK MpPEJCTaBUTEINb
CUHTETUYECKUX aMUHOKUCIIOT. [IoHATHE O CUHTETUYECKUX BOJIOKHAX HAa IPUMEPE KalpoHa.

benxu. benku xak nomunentuabl. CTpykTypa OenkoBbIX Mousiekyda. CBoiicTBa OelKOB
(ropenue, TUAPOIIU3, IIBETHBIE peaklnn). buonoruueckas poyib 6EIKOB.

Hyxneunosvie «kuciomwei. HykinenmHOBbIE KHCIOTBI Kak MOJUHYKIeOTHABl. CTpoeHue
nykieotuaa. PHK u JIHK B cpaBHeHun. VX ponp B XpaHEeHUHM M NepeAade HacleICTBEHHOMU
uHpOpMaIuu.



I'enemuueckas c6:13b MenHcoy Kiaccamu opeanuyeckux coeourenuti. [IoHITHE 0 TeHETUYECKON
CBS3U U T€HETUYECKUX psaax.

JdemMoHcTpanuu. B3aumoneicTBue amMMHaka M aHUIMHA C COJISTHOM KHMCIOTOW. Peaknms
aHuIMHa ¢ OpoMHOHN BOJOH. JlokazarenbcTBO Hanmuuust (PyHKIMOHAIBHBIX TPYNI B PacTBOpax
aMHHOKHUCIIOT. PacTBopenue u ocaxaenue 6enkoB. L{BeTHbIe peakiuu 6e1KoB. [ opeHne nTuabero
nepa u mwepctasHo Huth. Mogens monekynsl JHK. Ilepexonmsl: 3tanon [ 3tunen [
STWJIEHIVIUKOJb [ aTruieHrmukonsaT Meau (I1); stanon [J ataHanb [] 3TaHOBast KUCIIOTA.

JladopaTopHble onbIThl. 14. CBOlicTBa OEIKOB.

IpakTuyeckas padora Ne 1. Pemienue >KCriepMMEHTAIBHBIX 33734 1O HICHTH(DUKAUU
OPraHU4YEeCKUX COCTUMHECHUMU.

Tema 5. Xumus u ku3ub (4)
buonozuuecku akmuenvie eeujecmea

Depmenmuol. DepMEHTHI KaK OMOJIOTUYECKUE KaTaTu3aTopbl OenkoBor nmpupoasl. [lonarue o
pH cpensi. OcoGeHHOCTH CTpOEHUS B CBOUCTB (CEIEKTUBHOCTh U 3((PEKTUBHOCTD, 3aBUCUMOCTD
neiictBust oT Temmeparypsl W pH cpemsl pacTtBopa) (QEepMEHTOB 1O CpaBHEHUIO C
HEOPraHMYeCKUMU KaTayim3aTopamu. Pois pepMeHTOB B )KM3HEIEATETLHOCTH KUBBIX OPTaHI3MOB
Y TIPOU3BOJICTRBE.

Bumamunwr. Tlonatue o BuTamMmuHax. Bumasl BuTaMuHHON HemocTatouHocTH. Kiaccudukanus
BUTaMHUHOB. Butamun C Kak TPeJICTaBUTENIb BOJOPACTBOPUMBIX BUTAMHHOB M BUTAaMHH A Kak
MPEACTaBUTENH )KUPOPACTBOPHUMBIX BUTAMUHOB.

T'opmonwi. TloHSITHE O TOPMOHAX KaK OMOJIOTMYECKH aKTHMBHBIX BEIIECTBAX, BBHITTOTHSIONINX
SHIOKPUHHYIO PETYJISAINIO KU3HEACATEIHHOCTH OpraHu3MoB. BakHelmre cBoicTBa TOPMOHOB:
BBICOKass (PU3HUOOTHYECKAs aKTHBHOCTH, NHWCTAHIIMOHHOE JCUCTBHE, OBICTpOE pa3pylICHHE B
TKaHsAX. OTaenpHbIE TPEACTaBUTEIM TOPMOHOB: HMHCYIMH U ajpeHanuH. [Ipodumaktuka
caxapHOro auaoera.

Jlexapcmea. JlekapcTBeHHAs XUMUS: OT SITPOXUMHH B (papMaKOTEPaNUK JI0 XUMHUOTEPAITHH.
AnTuOnoTnkn W nucbakrepno3. Hapkormdeckue BemectBa. Hapkomanus, Goprba ¢ HEW u
npoduIaKkTUKa.

chyccmseuubte u cunmemuuecKue opanuuecKkue COeOuHeHUA

IInacmmaccol u 6onoxua. Ilomamepusanus U MOJUKOHICHCANUS KaK CHOCOOBI MOJTyYCHUS
CHHTETHYECKUX  BBICOKOMOJICKYISIDHBIX  coeiauHeHHWi.  [lomydyeHHe  HMCKYCCTBEHHBIX
BBICOKOMOJICKYJIIPHBIX COCTUHCHUN XUMHUYECKOW MOAM(pUKAIMEeH TPUPOIHBIX MOJHMMEPOB.
CtpoeHre TOJIMMEPOB: JIMHEHHOE, MPOCTPAHCTBEHHOE, cerdaroe. [loHsATHE O IIacTMaccax.
TepMomuacTuyHbIe U TEPMOPEAKTHUBHBIC TOTUMEPBI. OTAEeNbHbIE TPEICTABUTEIN CHHTETHUECKUX
Y MCKYCCTBEHHBIX MOJIUMEPOB: (PEHOIOPOPMAIIBACTUIHBIE CMOJIBI, TIOJIMBUHUIXJIOPU, TE(IIOH,
nesntynoua. [lIoHsTre 0 XUMUYECKHX BOJIOKHAX. HaTypaibHble, CHHTETUYECKUE U HCKYCCTBCHHBIC
BoJiokHAa. Kiaccuukanuss W OTHEIbHBIC IPEICTABUTEIM XUMHUYECKUX BOJIOKOH: alleTaTHOE
BOJIOKHO (TpHAIETaTHBIN MIEJNK).

Pewenue 3a0au no opeanuuecxoti xumuu. Perenue 3agad Ha BIBOJ (OPMYIIbI OpraHUIECKUX
BEIECTB MO MPOIYKTaM CTOpPaHHs U MaCCOBBIM JIOJISIM DJIEMEHTOB.

Jemoncrpanun. Kolsekius miacTMacc, CHUHTETHYECKUX BOJIOKOH WM W3JENHA M3 HHX.
Pa3noxxenue mepokcuaa BOJOPOAa C MOMOIIBIO MPUPOJHBIX OOBEKTOB, COJAEPIKAIIUX Karaia3y
(ceIpoe wmsico, ceipoit kapTtodens). Komnekuus CMC, conepskammx 3H3UMBL. VcnbITanue cpeibl
pactBopa CMC wunmukaropHoit Oymaroil. Koimekius BUTaMHHHBIX mpenaparoB. McmbiTanue
Cpelsl pacTBOpa acKOPOMHOBOHM KHCIOTHI WHAWKATOPHOW Oymaroil. McmbITaHue anmTedHOTO
npernapaTa HHCYyJIMHA Ha OeJoK.



JlaGopaTopHble onbIThI. 15. 3HaKOMCTBO B 00pa3IiaMu I1acTMace, BOJIOKOH U Kay4yKOB.
IIpakTnueckas padora Ne 2. Pacnio3HaBaHue I1aCTMAcC U BOJIOKOH.

COILEPXKXAHHUE KYPCA XUMMUMU B 11 KJIACCE
Tema 1. [lepuoanuecknii 3aK0H U cCTpoeHHne aTtoma (4)

Cmpoenue amoma. Atom [ cinoxHas yactuua. S1apo atoma: IpoTOHBI M HEUTPOHBI. M30TOMBI.
DIEKTPOHBI. DIEKTPOHHAs 000JI0UKa. DHEPreTUUeCKuii yposeHb. Opoutanu: S u p, d-opbumanu.
Pacnipenenenue 5JEKTPOHOB IO HSHEPIETUYECKAM YPOBHSAM U OPOHTANSAM. OJIEKTPOHHBIC
KOH(UTypauyu aTOMOB XUMHUYECKHX JIEMEHTOB. BaeHTHBIE BO3MOXXHOCTH aTOMOB XHMHYECKHIX
3JIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. COBpeMEHHOE TIOHATHE XUMHYECKOT0 JIEMEHTA.
CoBpemeHHast popMyIHpPOBKA MEPUOINYECKOTO 3aKoHa. [IpuurHa MepruoJMYHOCTH B U3MEHEHU T
CBOMCTB XHUMHUYECKHX 3JeMEHTOB. OCOOEHHOCTH 3allOJIHEHUS JHEPreTUYECKHX YpPOBHEH B
AIIEKTPOHHBIX 000JI0YKaX aTOMOB MEPEXOAHBIX AIIEMEHTOB. DJIEKTPOHHbIE CEMENCTBA 3JIEMEHTOB:
S- u p-onemenmol; d- u f-onemenmeoi.

Omxkpoimue /[ U. Menoeneesvim Ilepuoouueckoeo 3axona. BaxHeWne MOHSATHS XUMHU:
aToOM, OTHOCHTENIbHAs aToMHas M MoJjekyisipHas Maccel. Otkpeitne [l M. MenneneeBbim
[Tepunoamuaeckoro 3akona. [lepuonnuecknii 3akoH B popmynuposke /1. 1. Menneneena.

Ilepuoouuecxas cucmema /]. U. Menoeneesa. Ilepnonnueckas cuctema JI. 1. Menneneena
Kak rpaduueckoe oToopakeHne NepuoauIecKoro 3akoHa. Pa3nuyHbie BapuaHThl IEPUOINUYECKON
cucteMbl. [lepuonpl v rpynmbl. 3HaU€HUE MEPUOIUNIECKOTO 3aKOHA U MIEPUOINYECKOM CUCTEMBI.

Jemoncrpanun. Paznuunsie popmsl [lepuonnyeckoit cucremsr 1. . Menneneena.

Tema 2. Ctpoenue Bemecrna (11)

Kosanenmnas xumuueckas céasw. Ilonatue o koBajieHTHOU cBs3u. OO11as 3JIeKTPOHHAs Hapa.
KpatHOoCTh KOBa€EHTHOW CBA3U. ODJIEKTPOOTPUIIATEIBHOCTh. KoOBalieHTHass TmonsipHas |
KOBaJICHTHAas! HETIOJIIpHasi XuMudeckue cBsizu. OOMEHHBIN U JOHOPHO -aKLIETITOPHBIM MEXaHU3MBI
o0pa3oBaHHUsl KOBAJIEHTHOM CBs3u. BeriecTBa MOJIEKYJISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUS.
3aKOH MMOCTOSIHCTBA COCTABA JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOECHUSI.

Honnasa xumuueckas césazv. Karnonsl u annoHbl. MoHHas cBs3b U ee cBolcTBa. MloHHAs CBS3b
Kak KpallHUM cily4all KOBaJE€HTHOM MOJISIPHOM CBSI3HU.

Memannuyeckas xumuyeckasn ceazv. O0UMe Gusnueckue cBoicTBa MeTayioB. CIiiaBbl.

Booopoonas xumuueckas césasb. BogopoaHast cBsi3b Kak 0COOBIN CiIydail MEXMOJIEKYISIPHOTO
B3auMoOJIeicTBUSl. MexaHu3Mm ee 00pa3oBaHUS M BIUSHUE HA CBOICTBAa BELIECTB (Ha IpUMEpe
BOJIBI).

Aepecammuvie cocmoanus eewjecmsa. 1'a3pl. 3akoH ABOraapo i ra30B. MoJspHBINH 00beM
ra3o00pa3HbIX BellecTB (pu #. y.). Kuakoctu.

Tunvr kpucmannuueckux pewemox. Kpucrainuyeckas pemerka. MloHHble, MeTauIM4yecKue,
ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAITNYECKHE pElIeTKH. AJUIoTpomnusi. AMOp¢HbIE BElIeCTBa.

Yucmovie eewecmea u cmecu. CMECM U XUMUYECKHE COEIMHEHMs. ['OMOTEHHbIE H
reTeporeHHbie cMecu. MaccoBas M oObeMHas JIOJIM KOMIIOHEHTOB B cMecd. MaccoBasi Joiist
npuMecei. Pemenune 3a1a4 Ha MacCOBYIO JIOJIO TPUMECEH.

Hucnepcnvie cucmemoi. Ilonstue nucnepcHoil cucremsl. JlucnepcHas (aza v qucrepcuoHHas
cpena. Kiaccudukanus quciepcHbIX CHCTEM.

JemouncTpanun. Moienb KpUCTAJUTMUECKOH pelIeTKy Xnopuaa HaTpus. OO0pasibl MUHEPAJIoB
C MOHHOM KPHUCTAJIMYECKOM PEIIeTKOM: KalbLUTa, TanuTa. MoAenu KpUCTaNIMYECKUX PEIIETOK
«CyXxoTo JbJa» (Wiu oaa), anMasa, rpaduta (Wi kBapia). Mojenb MoJIIpHOTO 00bema ra3os.
Tpu arperaTHbIX COCTOSIHUS BOJIBI.



JlaGopaTopubie onbIThl. 1. OnpeerneHrne CBOMCTB HEKOTOPHIX BEHISCTB HA OCHOBE THUIIA
KPUCTANTUNIECKOH pemeTku. 2. O3HaKOMIIEHHE ¢ KOJUIEKIIUEH MOJIMMEPOB, IJIACTMACC U BOJIOKOH
u maenud u3 Hux. 3. XKecTkocTh BOJbI. YCTpaHEHHE KECTKOCTH BOJbL. 4. O3HAKOMJICHUE C
MUHCPAJIbHBIMHU BOJaMH. 5. O3HaKOMJIEHHE C AUCTICPCHBIMU CUCTECMaMHU.

Tema 3. DaexTpoanTuydeckas auccouunamnus (7)

Pacmeopwvi. PacTBOopbl Kak TOMOTE€HHBIE CHUCTEMBI, COCTOSIIIME M3 YacCTHI] PAaCTBOPUTEIIS,
PacTBOPEHHOTO BEIIECTBAa W IMPOJYKTOB MX B3aMMOJEWUCTBHs. MaccoBasi J0Jsi PaCTBOPEHHOTO
BENIECTBA. THIbI pACTBOPOB.

Teopusi snexmporumuyeckol ouccoyuayuu. DIEKTPOJHUTHI W HEINEKTPOJUThl. CTeneHb
ANEKTPOJUTUYECKOW  auccormanui. CuibHble W cia0ble  DJIEKTPOIUTHL.  YPaBHEHUS
ANEKTPOJIUTUYECKON JUCCOIHAITIH.

Kucnomwr B cBeTe TEOpUM DIEKTPOIMTHUECKOW muccommaruu. OOme CBOMCTBa
HEOPraHMYECKHX U OPraHNYECKUX KUCIIOT. Y CIOBUS TEUCHHS PEAKIIHI MEK Ty DJIEKTPOIUTAMHU JI0
KOHIIA.

OcHosaHus B CBETE TEOPHUH DIICKTPOTUTHIECCKON AUCCONMAINN, UX KITacCH(PUKAIIHS U 00Ire
CBOICTBA.

Conu B CBETE€ TEOPUHU DJICKTPOJUTHUECKON ITUCCOIMAIMHU, WX KiIacCUpUKAIUsI U OOIIme
CBOMCTBA. ODJIEKTPOXUMHUYECKHI psii HANPSHKEHUA METAUIOB W €r0  HCHOJIb30BAHUE A
XapaKTEPUCTHKN BOCCTAHOBUTEIBHBIX CBOMCTB METAJIJIOB.

Tuoponuz. Cnydau ruaponusa cojieil. Peakius cpensr (pH) B pacTBopax ruapoM3yIOIMIHXCS
COJIEH.

JemoncTpanuu. VcnbiTaHue pacTBOPOB DJEKTPOJIUTOB M HEINIEKTPOJIUTOB Ha MPEIMET
JMCCOLMAIMU. 3aBUCUMOCTD CTEIIEHU 3JIEKTPOIUTUYECKON JUCCOIUAIMN YKCYCHOM KHCIOTHI OT
pazbaBiieHus pacTBopa. [Ipumepsl peakiuii FOHHOTO 0OMEHa, UAYITUX ¢ 00pa30BaHUEM OCaJIKa,
ra3za Wil BoJbl. XUMHUYECKHE CBOICTBA KUCJIOT: B3aUMOJICHCTBUE C METaJlJIJaMH, OCHOBHBIMHU U
aMm(bOTepHbIMH OKCHUJAMH, OCHOBAHHSIMH (IIEJIOYaMU W HEPACTBOPHUMBIMU B BOJE), COJISIMHU.
BsauMonelicTBue a30THON KUCIOTEI C MEOBIO.

JlaGopaTropHble onbIThI. 6. O3HaKOMIIEHHE C KOJUIEKIMEeH KucioT. 7. [lomydeHnue u cBoicTBa
HEpPAaCTBOPUMBIX OCHOBaHUM. 8. O3HAKOMJIEHHE C KOJUICKIMEH ocHOBaHMM. 9. O3HaKOMIIEHHUE C
KOJUIEKIIMEe MUHEpaJoB, cojepkamux cojd. 10. McnbiTanrue pacTBOPOB KUCIOT, OCHOBaHUN U
conedt uHaukaropamu. 11. Paznmuusble ciydam ruzgposnusa cosieil. 12. I'maponus XJIOpUAOB U
alleTaToOB IIEIOYHBIX METAIIIOB.

Tema 4. Xumudeckue peakuuu (11)

Knaccugpuxayus xumuueckux peaxyuii. Peakuuu, uaymue 0e3 U3MEHEHUs1 COCTaBa BEIECTB.
Knaccugukanus no 4yucily U cocTaBy pearupyrolux BeIIeCTB U MPOAYKTOB peakuuu. Peakuun
pa3NoKeHus, COCIMHEHMs, 3aMelleHuss M oOMeHa B HEOpraHm4eckoil xumuu. Peaxiuu
IIPUCOEUHEHMS, OTILEIICHNS, 3aMEILEHUs] ¥ N30MEpPU3aLlUM B OpPraHM4ecKoN XuMuu. Peakuun
MOJIMMEPHU3ALMH KaK YacTHBIN ciiydail peakuui IpUCOEIUHEHHUS.

Tennosoti  s¢hghexm  xumuueckux peakyuu. IK30- U DHIOTEPMUYECKHE DPEAKLHUU.
TepMmoxnmuueckue ypaBHeHus. PacueT koJimyecTBa TEIIOTHI IO TEPMOXUMUYECKUM YPaBHEHUSM.

Cropocmo xumuueckux peaxyuii. [IoHATHE O CKOPOCTH XUMHUYECKUX PEAKLINN, AaHATUTHYECKOE
BBIpAKEHUE. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT KOHLEHTpPALWH, IABJICHUS, TEMIIEpPaTypBhl,
IIPUPO/IbI PEArMPYIOIINX BEIIECTB, IO UX COTPUKOCHOBEHHU. 3aKOH JEMCTBYIOIINX Macc.



Kamanuz. Karammsaropel. Kartaimms.  [lpumepsl  KaTalMTUYECKUX  IIPOLIECCOB B
MPOMBILIJICHHOCTH, TEXHUKE, ObITy. @OepMEeHTbl M UX OTIHYUA OT HEOPraHUYECKUX
Karanu3aTopoB. [[puMeHeHe KaTaanu3aTopoB U PePMEHTOB.

Xumuueckoe pasnosecue. O0paTUMBbIC U HEOOpPATUMBIE peaKIIMH. XUMUIECKOE PaBHOBECHE U
CIIOCOOBI €r0 CMEIIEHUS Ha MPUMEPE MOTyYSHHS aMMHUAaKa.

OKuciumenbHo-60CCMAanO8UMENbHbIE  NPOYECCHI. OKHUCIUTEIIBHO-BOCCTAaHOBUTEIIHHBIC
peakuuu. OKuCIUTENb W BOccTaHoBUTENb. OkuciaeHue u BoccTaHoBieHHe. CocTaBiieHUE
YpaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM METOIOM JIEKTPOHHOTO OaJiaHca.

Obwue ceolicmea memannog. XWMHUYECKHE CBOMCTBA METAUIOB KaK BOCCTAaHOBHUTEJICH.
B3aumoseiicTBue MeTalsIoOB ¢ HEMeTaUlaMH, BOJOM, KHUCIOTaMH W PacTBOpPaMH COJICH.
Meraorepmusi.

Kopposus memannos xak OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN mporiecc. CrocoObl 3aiuThl
METaJUIOB OT KOPPO3HH.

Obwue ceolicmea Hememannog. XAMHUYECKHE CBOMCTBA HEMETAJJIOB KaK OKHCIUTEICH.
B3aumoseiicTBre ¢ MeTamuiaMu, BOAOPOIOM U APYrUMHU HeMeTaiaMu. CBOMCTBAa HEMETAIIJIOB KaK
BOCCTaHOBHUTEINICH. B3auMoJelcTBUE C MPOCTBIMA M CJIOKHBIMH BEIIECTBAMH-OKUCIUTEIISIMU.
OO61ast xapakTepUCTHKA FaJOTeHOB.

Onexmponuz. O0mue crnocoObl MOTYYEHNUS METAJUIOB U HEMETAJUIOB. DJIEKTPOJIN3 PaCTBOPOB
W PpacIjlaBOB dJIEKTPOJIMTOB HAa TPHUMEpPE XJIOpUAa HATpHsl. DIJIEKTPOJIUTHYECKOE TOJydeHUe
amromunus. [IpakTrdeckoe 3HaYEHUE IIEKTPOIH3a. [ albBaHOIIIIACTHKA U TATBBAHOCTETHSL.

3axnrouenue. TlepCIeKTUBBI Pa3BUTHS XUMHUYECKOW HAYKH U XMMHUUYECKOTO IMPOHM3BOJCTBA.
Xumus ¥ IpoOsieMa OXpaHbl OKPYKAIOIIEH CpeIbl.

JdeMoHcTpanuu. DK30TEPMUUECKHE U SHIOTEPMHUUECKHE XUMUUYECKUE PEAKIUU. TerioBbie
SIBJICHUSI TIPU PACTBOPEHUU CEPHOM KHUCIOTHl U AMMHUAYHOM CEIUTPBI. 3aBUCUMOCTh CKOPOCTH
peakuuMu OT MPUPOIbl BEUIECTB HA MPUMEPE B3aUMOJICUCTBUSI PACTBOPOB PA3IUYHBIX KHUCIOT
OJIMHAKOBOM KOHIIGHTPAllUM C OJIMHAKOBBIMH KyCOYKaMHu (TpaHylamMH) IIMHKA W OJUHAKOBBIX
KYCOYKOB pa3HBIX METAUIOB (Mar"us, IMHKA, »eje3a) C pPacTBOPOM COJITHOW KHCIIOTHI.
B3anMopelicTBue pacTBOpOB CEpHOM KHCJIOTHI C pacTBOpaMU THOCYNb(aTra HATPHsS pa3IAndHOMN
KOHIEHTpAIMK U TeMrepaTypbl. Mojenb Kumnsiero cios. PasioxkeHue nepokcuaa BOIOPoOIa €
oMok Heoprannueckux katanmuzatopoB (FeCly, KI) u mpupoaHbix 00BEKTOB, COACpKAITUX
Karanasy (ceIpoe Msico, kaptodens). [Ipocrelinme OKuCIUTEIbHO-BOCCTAHOBUTEIIHHBIC PEAKIINH:
B3aMMOJICHCTBHE IIMHKA C COJISTHOM KHCJIOTOW W ’kene3a ¢ cyinbparom memu (II). Monens
aeKTpoau3epa. Moenb 3JeKTPOJIM3HON BaHHBI JJISl TTOJTYyYEHHUS aTFOMUHUA.

JlaGoparopublie onbIThL. 13. [losydeHue kucinopoia paszyioKeHUEM MEepoKCHIa BOAOpOIa C
MTOMOIIIBIO JUOKCHA MapraHila U Karajias3bl cbIporo kaprodens. 14. Peakmus 3aMmelnieHus Meau
xene3oM B pactBope cyabdata meau (II). 15. INomyuenne Bogopoaa B3auMOAEHCTBUEM KHCIOTHI
¢ nuHKoM. 16. O3HakoMieHHEe C KoJuleknueidl MetainioB. 17. O3HakoMIIeHHE C KOJUIEKIHel
HEMETaJIOB.

IIpakTnuyeckune padorwl. 1. [lomyyenue, cobupanue u pacno3HaBaHue razon. 2. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 Ha WACHTU(DUKAIINIO HEOPTAHUYECKUX U OPraHUYECKUX COCTUHCHHHM.



YYEBHO-TEMATHYECKHH IVIAH 10 KJIACC

Pasznen Tema Ko:1-Bo yacoB B mporpamme
aBTOpCKas [paboyas
@da3a 3amycka (COBMeCTHOE NPOeKTHPOBaHMeE U IUIAHUPOBaHUE Y4eOHOr0 rojia)
[ Beenenue 1 1
I Teopust CTpoeHUsT OPraHNYECKUX COCTMHEHUH 3 3
@da3a NOCTAHOBKH W pPellIeHHs] CUCTeMbI YYeOHBIX 32124
i YT71€BOOPO/Ibl U UX IPUPOIHBIE HCTOUHUKH 9 9
v Kucnopoacoaepxkaiiie OpraHnuecKue COeTMHEHS 8 8
\Y/ A30TCO/IepKaIe OPTaHUICCKIE COCAMHCHHUS 8 8
PepanexcuBHas ¢aza
VI XUMUS U )KU3Hb. 4 5
Peseps 1 0
HToro 34 34
YYEBHO-TEMATHYECKHH IIJIAH 11 KJIACC
Pazzen Tema Kom-Bo 9acoB B mporpamme
aBTOpCKast aBTOpCKast
®a3a 3anycka (COBMeCTHOE NPOEKTHPOBAHME U IVIAHUPOBAHME YUeOHOI0 rojaa)
| [leprnoaudeckuii 3aKOH U CTPOCHHUE aTOMa 4 4
®a3a MOCTAHOBKM U pPelIeHHUs CHCTEMbI Y4eOHbIX 3a/1a4
I CtpoeHnue BemecTa 11 11
i DIEKTPOTUTHIECKAS JUCCOIHAITIS 7 7
v XHUMHYECKUE PEAKIUH. 11 11
PeduexcuBnas ¢asza
Pesepe HTorosoe H?BTOpeHHe. JleMOHCTpanus JTNIHBIX 1 1
JOCTYDKEHUH ydarmuxcst
Hroro 34 34
COI'JTACOBAHO COI'JTACOBAHO

HpOTOKOJ'I 3acCaaHuA

METOAUYICCKOI'O O6’LC,[[I/IHCHI/IH

qu/ITeneﬁ C€CTCCTBCHHO-

MAaTEMAaTUYCCKOT'O HAIIPpaBJICHUA

MAOY COII Ne 34

oT

2019 roma Ne 1

3amecturens nupekropa no HMP
MAOY COULI Ne 34 r. HoBopoccuiicka
['mymenxo H.A.
2019 ron






TemaTrnueckoe mianuposanue 10 kiacc

Paznen | Kon | Conepxanue K- | OcHOBHBIE BUIBI I€ATEIBHOCTH
.qac BO
OB qac
Ha OB
pas Ha
I(SA) | TEM
Beegenune | 1 [Ipenmer opra- 1 CpaBHHUBaTh NPEAMETHI OPTAaHUUECKON 1
HUYECKOW XMMUHU. HEOPTraHMYECKOW XUMUH. Y CTAHABJIMBATH B3aUMOCBSI3U
Mecto u poib OpPTraHUYCCKOW XMMHUHU B CHCTEME CCTCCTBCHHBIX HAYK U
OpPTaHUYCCKOW XHUMUHU ec poJib B KU3HU OOIIIECTBA
B CUCTEME HayK O
TPUPOJIE
Teopus 3 Teopus cTpoeHUsI 1 OOBSCHSITH U3YYCHHBIC ITOJIOKCHHS TCOPHU
CTpoeHHS! OpraHHYEeCKHX XMMHI4ECKOro cTpoenus A. M. byriepoa.
opramuie coeauHeHU A. M. OTtpaxath Ha MUCbME 3aBUCHUMOCTb CBOMCTB
bytneposa OpPTaHHYECKUX COEIUHEHUH OT UX CTPOCHHUS Ha
CKHUX IpUMepe H30MEPOB.
coeJUHEH
uii
Kraccudukanus 1 OOBACHATH U3y4EHHBIE MOJIOKEHUS TEOPHU
OpTraHUYECKUX XUMHU4YecKkoro crpoenust A. M. bytiepoga.
COEIMHEHUI OTpaxxaTh Ha MCbME 3aBUCHIMOCTh CBOMCTB
OpPTaHHUYECKUX COCIMHEHUH OT UX CTPOCHHUS Ha
nmprMepe N30MepoB.3HATh OCHOBHBIC IPHHIIUIIBI
Kiaccu(UKalMsl OPraHUYECKUX COCIMHEHUI
OCHOBHI 1 Ha3piBaTh opraHnueckie COeJUHEHUS B COOTBETCTBUU
HOMEHKJIATYpPhI ¢ npasuiiamu HoMeHknaTypsl MIOITAK. Haxoauthb
OPTaHHUYECKUX CHHOHHMMBI TPUBHAJIBHBIX HA3BaHUI OPraHUYEeCKUX
COEMHEHUI COEIMHEHU I
Yranesoznop | 9 1 XapakTepu30BaTh COCTaB U OCHOBHBIE HAIIPABIICHHS
OIIbl H HX UCIIOJIb30BaHUS U NepepaboTKu He)TH, TIPUPOTHOTO
Ipuponnsie rasa ¥ KAMEHHOT'O YIJisl. Y CTaHaBJIMBATh 3aBUCUMOCTh
TIPUPOIHBI UCTOYHUKHU MEXIy 00beMaMHM JTOOBIYH YIIIEBOIOPO/I-
e YIJIEBOLOPOJIOB. HOro CoIpbsi B PD u Gromkerom. ITpasuia
HCTOUHMKH Hedts, mpuponHbrii 9KOJIOTHUYECKH TPaMOTHOT'0 TTOBEICHUS 1 O€3011aCHOTO
ra3, KaMeHHBIN oOpaiteHus ¢ HepTENPOAYKTaAMHU 1 T'a30M B OBITY M Ha
yTOJib TIPOU3BOJICTBE
1 Paznnuate MOHATHS «H30MEP» U «TOMOJIOT». 3AIHCHI-
BaTh (POPMYIBI H30MEPOB U TOMOJIOTOB AJTKAHOB U
Ha3bIBaTh UX. XapaKTEPH30BaTh IIPOMBIIUICHHEBIE U
11a00paTOPHBIE CITOCOOBI MOJYUCHHUS aJIKAHOB.
AJKaHBI IIpoBoauTh, HAOMIOAATH U OIMKMCHIBATH XMMUYCCKUI
SKCIEPUMEHT C TIOMOIIBIO0 POITHOTO S3BIKA U SI3BIKA
XUMHH
ANKEHbI: 1 O0006111aTh 3HAHUS U JI€JIaTh BBIBOBI O
3aKOHOMEPHOCTSIX CTPOCHUA U XapaKTepe U3MEHEHUS
(hM3UIECKUX CBOMCTB B TOMOJIOTHIECKOM PSIAY
ANKEeHOB. Pa3nn4aTh MOHATHS «A30MEP» U KTOMOJIOTY.
3anuceBaTh (HOPMYIIBI H30MEPOB U TOMOJIOTOB
AJIKCHOB W HAa3bIBAaTh MX. XapaKTePU30BATh
MIPOMBITIITICHHBIE U TA00PATOPHBIE CTIOCOOBI TTOTYICHHUS
AJIKEHOB.
IIpoBoaNTH, HAOMIOAATH U ONMUCHIBATH XUMHUYCSCKUI
9KCIEPUMEHT C TIOMOIIBI0 POITHOTO S3BIKA U SI3BIKA
XUMHH
AnKaIneHsl. 1 O000111aTh 3HAHUS U JI€JIATh BBIBOIBI O

3aKOHOMECPHOCTAX CTPOCHHUA U XapaKTCPC NU3MECHCHUA
C])I/I3I/I‘ICCKI/IX CBOMCTB B TOMOJIOTHICCKOM pany
AJIKAOMCHOB. Pasznuyats monsTHs KHU30MEP» U




«TOMOJIOTY. 3aIUCHIBATh (DOPMYITBI H30MEPOB M TOMO-
JIOTOB aJIKaJMCHOB M HAa3bIBATh UX. XapaKTEPU30BaTh
MIPOMBITITICHHBIC U TA00OPATOPHEIC CIIOCOOBI TTOTYICHUS
aJIKaJICHOB.

Habmronats ¥ onucHIBaTE XUMHUYE CKUI SKCIICPUMEHT C
TTOMOIIbIO POJTHOTO S3BIKA U S3bIKA XUMHUH
IIporao3upoBaTh XMMHUYECKHE CBOMCTBA AJIKAUEHOB
Ha OCHOBE 0COOEHHOCTeH uX cTpoenus. IlonTBepkaaTh
9TH TPOTHO3bI XaPaKTEPUCTUKON OOIINX M 0COOCHHBIX
CBOMCTB BaXKHEUIINX MPe/ICTABUTENIEN alKaJHUEeHOB
COOTBETCTBYIOIUIUMH YPaBHEHUSIMH peakiuid. OTHO-
CHUTP WX K TOW WU HHOH KJIacCU(UKAITMOHHON TPYIIIIE
peakuuil. Y cTaHaBIMBaTh 3aBUCUMOCTh MEXKIY
CBOMCTBaMU allKaJIMEHOB U UX MPUMEHEHHUEM.

Ha6J’IIOJIaTL M OIKCBHIBATH XUMHYECKHI OKCIICPUMCHT C
IMMOMOLIBIO POAHOI'O A3bIKa U A3bIKa XUMHWHU

ANKHUHEL

O0001aTh 3HaHUA U I€J1aTh BBIBOJBI O
3aKOHOMEPHOCTSIX CTPOEHHS MOJIEKYJIBI alleTHIeHa U
XapakTepe U3MEHeHHsI (PU3UUECKUX CBOUCTB B
TOMOJIOTHYECKOM PSITy aJIKHHOB. Pa3inyaTh MOHSTHS
«H30MEP» M «TOMOJIOTY. 3aMUChIBATH (hOPMYITBI
HN30MEPOB U TOMOJIOTOB AJIKWHOB M HA3BIBATD HX.
XapakTepr30BaTh IPOMBIILIEHHbBIE U TaOOPaTOPHbIE
CIOCOOBI ONYYEHHUS aJIKHHOB. MOIETUPOBATh
MOJIEKYJIBI AJIKHHOB.

[IpoBoaUTh, HAOIIOAATH M OMUCHIBATH XUMHUYUCCKHUIA
9KCIIEPUMEHT C TIOMOIIIBIO POIHOTO A3bIKA U SI3bIKA
XUMHUHU

ApeHBI

O0001aTh 3HAHUA U IEJ1aTh BBIBOBI O
3aKOHOMEPHOCTSIX CTPOEHHUS U XapaKTepe W3MEHEHMUS
(hM3UIECKHUX CBOMCTB B TOMOJIOTUYECKOM DSy apEHOB.
XapakTepu3oBaTh 0COOEHHOCTH JJIEKTPOHHOTO
CTPOCHMS MOJIEKYJIBI OEH30/Ia B apOMATHIECKOM CBS3H.
VcranaBauBaTh 3aBUCUMOCTE MEX Y OOKOBOM LIEMBIO
Y HapyILICHUEM 3JICKTPOHHOM TUIOTHOCTH COIpPS-
JKEHHOT'0 J/c-00J1aKa B MOJIEKYJIax TOMOJIOroB OeH30i1a
Ha IpuMepe ToJyoa.

3anuceBaTh (HOPMYJIBI H30MEPOB K TOMOJIOTOB apPEHOB
Y Ha3bIBaTh UX. XapaKTCPU30BATh MPOMBIILICHHBIC 1
J1a00paTOPHBIC CITOCOOBI MOJTYUCHUS aJIKCHOB.
[TpoBoaNTh, HAOJIIOIATH U OMUCHIBATH XUMUYECKHIA
SKCHEPUMEHT C TIOMOIIBIO POAHOIO S3bIKA U S3bIKA
XUMHH. MOJCIMPOBATh MOJICKYJIBI ApEHOB

Hedts 1 ciocobsI ee
nepepaboTKH

XapakTepu30BaTh COCTAB U OCHOBHbIE HAIIPABIICHHS
UCIOJIB30BaHUS U nepepaboTku Hedty,. Ycra-
HABJIMBAaTh 3aBUCUMOCTb MEXIy 00beMaMH JOOBIYH
YIIIEBOIOPOLI-

HOro CoIpbsi B PD u Gromkerom. ITpasuia
9KOJIOTHYECKH TPaMOTHOT'O MTOBEJIEHHUSI U 0€301acCHOT0
oOpaiteHus ¢ HepTEeNMPOAYKTAMHU U T'a30M B OBITY M Ha
IPOHM3BOJICTBE

O0001IeHNE 1

XapaKTepu3oBaTh COCTaB M OCHOBHBIE HAIIPABIICHHS
HCIIONB30BaHMS U TiepepaboTKu HedTH,. YCTa-
HABIIUBATh 3aBUCHMOCTh MEXIY 00beMaMu 100U
YTIEBOIOPOI-

HOTO ChIpbs B PD u Oromkerom. Ilpasuia

CHCTeMaTH3aIIHs 9KOJIOTHYECKU TPAMOTHOTO TTOBEICHISI ¥ O€30ITacHOTO
3HAHUH 110 TeEMeE oOparieHns ¢ HeTenPOIyKTaMHt M Ta30M B OBITY U Ha
«YTIIeBOIOP OIBI» TIPOM3BOJICTBE

KontponbHas IIpoBoguTh pedekchio coOOCTBEHHBIX JOCTIKEHHIN B
pabota Ne 1 TIO3HAHUM KIIaCCU()UKAIIIH YTICBOAOPOIOB, HX

10 TeMe HOMEHKJIATYPHI, M30MEPHH, CBOMCTB, TOITYdCHHM,

«YTIIeBOOPOBI U
WX TIPUPOTHBIC

npumeHeHnd. [IpoBOUTE pacueTh 1iisl BHIBOJA
hopMyn yriIeBogopoaoB. AHATIM3UPOBATH PE3YIBTATHI

UCTOYHUKN)) KOHTpOHLHOﬁ pa60TI>I " BBICTpaWBaTh IIyTH
JIOCTIDKEHHS JKETAeMOr0 YPOBHS YCTICIITHOCTH
Kucnopo CITUPTHI OrpeensiTh TPUHAIEKHOCTh OPTaHHIECKOTO
COEIMHEHUS K KJIACCY CITUPTOB U KOHKPETHON X
ACOLEpKA rpymie. [Iporuo3upoBats GhU3HYecKUue CBONUCTBA
e CIIMPTOB Ha OCHOBE BOIOPOIHON CBSI3H.

O606IIIaTL 3HaHUA U J€JIaThb BBIBOJEBI O
3aKOHOMEPHOCTAX CTPOCHHUS U XaPAKTCPE U3MCHCHUA




COCIUHCH
nuda

d)I/I3H1{€CKI/IX CBOMCTB B TOMOJIOTHYCCKOM pany
AJIKaHOJIOB.

Ha6n}0z[aT}, M OIKCHIBATh XUMHYECKHI OKCIICPUMCHT C
TNOMOLIBIO POAHOIO A3bIKA U A3bIKA XUMUH

deHombl.

Paznuuats criupTel 1 eHONBI. [IporHO3UpOBaTH
XUMHIYECKHE CBOMCTBA (h)eHOIAa HA OCHOBE 0OCO-
OCHHOCTEH CTPOCHHUS €ro MOJICKYJIBI M B3aUMHOT'O
BIIMSIHAS aTOMOB B Hel. [ToATBepkIaTh 3TH MPOTHO3EI
XapaKTEPUCTHKOHN OOIIIX U OCOOCHHBIX CBOICTB
(heHOMA COOTBETCTBYIONTUMHE YPABHCHUSAMU PEAKITHIA.

AnbIeruas.

OnpenensaTh TPUHAAIICKHOCTh OPraHUIECKOTO
COCIMHEHUS K KJIacCy ajibJIETHJIOB MW KETOHOB.
O06001IaTE 3HAaHUA U JIelaTh BEIBOILI O
3aKOHOMEPHOCTSX CTPOCHHS U XapaKTepe U3MEHEHUS
(hU3UUECKHUX CBOWCTB B TOMOJIOTHYECKOM PSIY
anpAeruioB. MoJienupoBaTh CTpOEHUE MOJIEKYIT
aJIbJIETHJIOB U KETOHOB.

HabmromaTh ¥ OMUCHIBATh XUMUYECKHH SKCITIEPUMEHT C
TTOMOIIbIO POJTHOTO S3BIKA U A3bIKA XUMHUH
[Tporuo3upoBaTh XUMHUYECKHE CBOMCTBA aJIbJICTHJIOB U
KETOHOB Ha OCHOBE OCOOEHHOCTEH UX CTPOEHUS.
[ToaTBepx1aTh 3TH MPOTHO3BI XapaKTEPUCTHKON
OOIIMX U 0OCOOEHHBIX CBOMCTB (hOpMaNbAETHIa U €ro
TOMOJIOTOB COOTBETCTBYIOIIMMH YPaBHEHUSIMHU
peakiuii. OTHOCHTD MX K TOW WJIM MHOM
KIIACCU(UKAIMOHHON TPYITIE PeaKIHii. Y cTaHABIMBATh
3aBUCUMOCTb MEKy CBOMCTBAMH albJACTUIOB U
KETOHOB M MX ITPUMCHEHUEM.

Kap6oHoBbie
KHUCJIOTBI,

OnpenensTb NPUHAIEKHOCTh OPIraHUYECKOTO
COEIMHEHUsI K KJIacCy M ONPE/ICIIEHHON TpyIIie
KapOOHOBBIX KHCIIOT. Y CTaHAaBIIUBATh 3aBUCUMOCTh
(hu3nueckuX CBOMCTB KapOOHOBBIX KHCIIOT OT CTPOSHHS
UX MOJICKYIL.

O06001aTh 3HAaHUA U AEIATh BBIBOIBI O
3aKOHOMEPHOCTSAX CTPOCHHS M XapaKTepe N3MEHEHHS
(hM3HYECKHX CBOMCTB B TOMOJIOTHYECKOM

Cnoxubie d(hu-
peL.XKupsr

Ha ocHoBe peakiwn sTepuduka- UM XapaKTepU30BaTh
COCTaB, CBOMCTBA M 00J1aCTH MPUMEHEHHS CIIOKHBIX
a¢upos. HaseiBath cioxkubie 3¢upshl. [Ipeamarats co-
COOBI CMEIIECHHS 00PAaTUMOM PEaKIUU dTEPUPUKALINH.
[TpoBoaAWTh pacdeThl HA ONMpeeNieHHE BBIX0Ia
MPOIYKTA; YCTAHOBJICHHUE (DOPMYIIbI M CTPOCHUS
BEIIECTBA 110 MPOAYKTaM €TI0 CropaHus (Win
ruaponu3a). HabGmoaaTh, OoMuchIBaTh M IPOBOIUTH
XUMHUECKHH dKcriepuMeHT. CoOI0aTh MpaBHiia
9KOJIOTHYECKH TPAMOTHOrO 1 0€30I1aCHOr0 00paIlCHHs
C TOPIOYMMH Y TOKCHYHBIMH BEIIECTBAMH B OBITY U
OKpYIKarollei cpee XapakTepu30BaTh 0COOEHHOCTH
CBOWCTB JKUPOB Ha OCHOBE CTPOCHUS X MOJIEKYII, a
TaKKe KIACCH(DUKAIIUK KUPOB 10 UX COCTABY U
MIPOUCXOXKICHUIO U TTPOU3BOACTBO TBEP/BIX KUPOB Ha
OCHOBE PACTHUTEIIbHBIX MAcell.

VYrieBonpl.

XapakTepr30BaTh COCTaB yIIIEBOIOB U X
KITACCU(HUKAITIIO HA OCHOBE CITOCOOHOCTH K THAPOIIH-
3y. YcTaHaBIUBATh MEXKIIPEIMETHBIE CBSI3U XUMUH U
OHMOIOTHM Ha OCHOBE PACKPBITHS OHOJIOTHYECKON pOTH
Y XUMHUYECKUX CBOMCTB Ba)KHEHUIIMX MpEACTaBUTENEH
MOHO-, Ii- 1 TlonucaxapunoB. HabmronaTe, onuceiBaTh
1 TIPOBOJIUTh XUMHUUECKUIA SKCIEPUMEHT

VYrieBonsl.
Mounocaxapuapl.
JlabopaTopHBIH OIBIT
«CBoiicTBa
TITFOKO3BDY

XapakTepr30BaTh COCTaB yIIIEBOJIOB H UX
KITACCU(HUKAITIIO HA OCHOBE CITOCOOHOCTH K THAPOIIH-
3y. YCTaHaBIIMBATh MEXIPEAMETHBIC CBA3HU XUMHH H
OMOIOTMM Ha OCHOBE PACKPBITHS OMOJIOTHYECKON pOITH
Y XUMHUYECKUX CBOMCTB BaXKHEHIIIHMX MPEACTaBUTENCH
MOHO-, TU- ¥ MoJIncaxapuaoB. HaOmonaTe, onmiceBaTh
Y IPOBOJINTh XMMHUYECKHN IKCIEPHUMEHT

O0001IEHNE 1
CHCTEMATH3AIS
3HAHHH T10 TEMEe
«Kucnopoaconepxa
e OPTaHMYIECKUE

TIpoBoauTh pedaekchio COOCTBEHHBIX JOCTHYKCHHH B
W3y4YCHUH CTPOCHHUS, CBOWCTB, MOIYUCHUS U
TMIPUMEHEHUS KapOOHOBBIX KHUCIIOT U UX MPOU3BOIHBIX.
AHanm3upoBaTh Pe3yIbTaThl KOHTPOIBHOW PabOTHI U
BBICTPAaWBATh MYTH JOCTIKCHHS KEJIAEMOT0 YPOBHS




COCAUHCHU

YCIIENTHOCTH

Azotcone AMMHBL. AHUITMH XapakTepu30BaTh CTPOECHUE, KIIACCH(UKALIHIO,
W30MEPHI0 U HOMEHKIIATYPY aMHHOB. B3aIMHOTO BJIHISI-
pKarme HUS aTOMOB B MOJICKYJIe. Y CTAHABIINBATh IPUMCHEHUE
COCAUHEH aMUHOB KaK (DYHKITHIO UX CBOHCTB. PacKphITh poih
st JUYHOCTH B HCTOPHUH XUMUH HA TIPUMEPE PEaKIIH
3uHnHa. HabmronaTh v OMUCHIBATH XUMHUYCECKUHA
JKCIICPUMEHT C TIOMOIIIBIO POJTHOTO SI3bIKA U SI3BIKA
XUMHH. MOJIeTHPOBaTh CTPOCHHUE MOJICKYJI AMHUHOB
AMUHOKHUCITOTEI. XapaKTepu3oBaTh COCTaB U CTPOESHUE MOJIEKYJ
AMUHOKHUCIIOT. [IpOrHO3UPOBAThH PA3TUUHBIC THITHI
M30MEPUH Y COeIMHEHUH 3TOro Kiacca u
MOATBEPIKIIATh UX COOTBETCTBYIOITUMHE MOJICIISIMHU:
rpadpudeckuMu ((hopMysIaMH) U MaTepUaTbHBIMU.
OnuchiBaTh XUMUIECKHE CBOMCTBA aMUHOKHUCIIOT KaK
opraHuYeckux aM(oTepHBIX coenuHeHuid. CpaBHUBATH
UX C HEOPTaHUYECKUMHU aM(DOTEPHBIMH COCIMHECHUSIMHU.
XapakTepu30BaTh IPUMCHEHHE aMUHOKHUCIIOT KaK
(hYHKIIMIO UX CBOWCTB. PacKkphIBaTh pojib aMHUHOKUCIIOT
B (hopMupoBaHUN OEITKOBOM XHI3HH Ha TUIAHETE.
HaOnronaTh v OMMCHIBATE XUMUYECKHUI SKCIIEPUMEHT C
MIOMOIIHIO POJTHOTO SA3bIKA M S3bIKA XUMHUH
benku XapakTepu30BaTh CTPOCHUE (CTPYKTYPHI OCIKOBBIX
MOJICKYIT), XUMUYECKUE 1 OMOJIOTHUECKUE CBONCTBA
OCIIKOB Ha OCHOBE MEKIPEAMETHBIX CBSI3CH ¢ OMOII0-
rueil. PackpbiBaTh
coziepKaHue MpoOJIeMbl OSJIKOBOT'O TOJIOJIaHUS Ha
IUTAHETE U MpeiaraTh MyTH €€ PEIICHHUS.
HabntonaTh 1 onMChIBaTh XUMUUECKUN SKCIIEPUMEHT C
IIOMOLIBIO POAHOI'O A3bIKA U A3bIKa XUMHWHU
HyknenHoBsle PackpbIBaTh poiib HYKJIEMHOBBIX KHACJIOT B IIPOLIECCax
KUCJIOTBI HACJIEJICTBEHHOCTH U M3MeHYMBOCTH. CpaBHUBATH
CTPYKTYPBI O€IIKOB M HYKJIEHHOBBIX KHCIIOT.
PackpbiBaTh CyTh U 3HaUYE€HHE T€HHON WHKEHEPUH U
OHMOTEXHOJIOTUU. APryMEHTHPOBATh CBOIO MO3HUIIUIO 10
BOIPOCY 6€30MaCHOCTH MPUMEHEHHUS TPAHCTEHHBIX
npoaykroB nutanus (I'MQO)
I'enetnyeckas cBs3b
0O06001aTh U CHCTEMAaTU3UPOBATH CBEIEHUS O
MEXTy KlacCaMu o
CTPOEHHH, CBOMCTBAX, MPUMEHEHNH U 3HAYCHUN
OpPTaHHYECKUX o
s YIJIEBOAOB U a30TCOACPIKALINX COCTUHCHUH.
COCTMHEHUI
IIpaxTnueckas
pabota Ne 1 mo 0O06001aTh U CHCTEMAaTHU3UPOBATH CBEIEHUS O
TeMe CTPOEHHNH, CBONCTBAX, MPUMEHEHUN U 3HAYCHUH
«M neHTHh KA YTIIEBOMIOB 1 a30TCOAEPKAIINUX COSTHHE-
OpPraHUYECKUX Huil.IIpoBonnUTE XUMHUUYECKUI SKCIIEPUMEHT
COEUHEHUIN
O0001IeHNE 1
0O06001aTh U CHCTEMAaTHU3UPOBATH CBEIEHUS O
CHUCTEeMAaTH3aIUs o
v CTPOEHHH, CBONCTBAX, MPUMEHEHNH U 3HAYCHUH
3HAHWH 110 yTJIe- N
YTIIEBOOB 1 a30TCOACPKAIINX COSTMHCHHH.
BOZIAM U a30TCO- N
BrIONHATE yIIpa)KHEHUS B COCTABIICHUH PEaKITHi ¢
JlepALIIM y4acTHEM MpPEACTaBUTENEH YIIIEBOIOB
COCTMHEHUSIM
KonTponpuas IIpoBoauTh pedieKcr0 COOCTBEHHBIX HOCTHKCHHH B
pabora Ne 2 o W3Y4YCHUN CTPOCHHS, CBOMCTB, MOJIYUCHHUS U IIPH-
TeMeaM MEHEHHS YTJIEBOJOB M a30TCOICPKAIIMX COCTUHEHHM.
«Kucmopoaconepixka AHaTM3UPOBATh PE3YAbTATHl KOHTPOJIBHOW paOOTHI 1
e OpraHuIecKue BBICTPANBATh MYTH JOCTIKCHHUS )KETTAEMOT0 YPOBHS
COCTUHEHUS . YCTICITHOCTH
«A3oTocoaepKanu
€ OpTaHUYICCKUE
COCITUHEHUS
XuMUs i DepMEeHTHI. XapakTepr3oBaTh GEPMEHTHI KaK OHOIOTHIECKHE
KH3HD KaTanxm3aTopsl 0enKoBoi mpupoasl. CpaBHUBATE Qep-

MEHTBI C HEOPTaHMYECKUMU KaTaIn3aTOPaMH.
PackpbiBaTh UX POJib B OMOJIOTUU U TIPUMEHEHUE B
mpoMBbIIIeHHOCTH. KimaccndurmpoBats GepMeHTHI.
YcraHaBIUBaTh 3aBUCUMOCTh aKTUBHOCTH (DepMeHTa
oT TemrrepaTypsl 1 pH cpensr.




Butamunsl,
TOPMOHBI, JIEKapCTBa,
MHHEpaJIbHBIE BOJbI

Ha ocHOBe MeXITpeIMETHBIX CBS3EH ¢ OnoIoruen u
9KOJIOTHEN XapaKTepru30BaTh POJIb BUTAMUHOB JJIS
COXPAaHEHHUSA U TOJJEPKAHUS 3JOPOBbs UEIOBEKA.
KnaccuduimpoBats BUTAMIHEI 110 TIPU3HAKY UX
OTHOILICHHUS K BOZE WK >kupaM. OnHChIBaTh
ABUTAMIHO3BI U HX MPOPUIAKTHKY XapaKTepHu30BaTh
TOPMOHBI KaK OMOJIOTHYECKU aKTHBHBIC BEIICCTRA,
BBITIOTHSIIOIINE SHAOKPUHHYIO PETYISITUIO
JKU3HEJESITENIbHOCTH OpraHM3MOB. XapaKTepu30BaTh
TIPUMEHEHHE JICKapCTB B (hapMaKOTepaIiy U
xumuoTepanuu. @opMUpoBaTh BHyTpEHHEE YOSKICHHE
0 HEMIPUEMJIEMOCTH JIa)Ke OTHOKPATHOT'O MIPUMEHEHHUS
HapKOTHYECKHX BEIECTB.XapaKTepU30BaTh 110 COCTaBY
OMHHEPAJIbHBIE BOJIBI.

I/ICKyCCTBeHHHe u

CUHTETUYECKHE XapakTepu3oBaTh HCKYCCTBEHHBIE H CHHTETUIECKHE
OpraHHYECKHe OpraHMYecKre BelecTBa. XapakTepu3oBaTh U
BEILECTBA pacmo3HaBaTh IJIACTMACCHI M BOJIOKHA
IIpakTnueckas
pabora 2
«Pacno3naBanue
[IaCTMAacC U 3aKpenuTh NPAKTUYCCKUEC HABBIKH MTPOBEACHUS
BOJIOKOH)Y JKCIIEPUMEHTA
O00011IEHNE U
cHCTemaT3aIS KOH630CGCI;1MTL Y cucTeMaTH3anus 3HaHus 3a Kype 10
3HAHUIN

TemaTnueckoe miaannposanue 11 kiace

pazzaen K | Conepxanue K- | OcHOBHBIE BUIBI I€ATEITHHOCTH
0J1 BO
49 qac
ac OB
OB Ha
pa TE
30 My
CJI
Tepuoandecku XapakTtepu3zoBaTh IIyTH CTAaHOBJIEHHUS Hay4YHOU
. Otkpsitue /1. U. Teopuu Ha mpumepe OTKpwITHs [lepuoguueckoro
1 3aKOH U 4 MenneneessiM 3aKOHA. Y CTaHABJIMBATH 3aBUCUMOCTD
CTpOEHHUE Ilepuoguaeckoro MEX/1y KOJIMYECTBEHHON XapaKTepUCTUKON
3aKoHa XUMHYECKOT'0 3JIEMEHTA U €r0 MOJI0KEHUEM B
aToMa tabmuue JI. . Menpeneesa
Ilepuonudaeckas OrnpeneneHne BUIOB
CUCTEMA XUMUYICCKUX KiIaccu(HuKaIu. Belmonnenme IpSIMOro
snementos JI. 1. JIeyKTHBHOTO JJOKA3aTelbCTBA
MenneneeBa
Ctpoenune atoma AprymMeHTHpOBaTh IOHUMAaHHUE CIIOKHOTO
CTPOEHUS aTOMa U COCTOSTEITFHOCTH PA3THIHBIX
MOJIeNe, OTPaXKaIOIINX 3TO CTPOCHHE.
XapakTepu3oBaTh KOPIIYCKYIISIPHOBOIHOBOM
JTyaTl3M 4acTul] Mukpomupa. Habmronats u
OIMMCBHIBATh XUMUIECKUH SKCIIEPUMEHT C TIOMO-
IIHIO POIHOTO SI3BIKA U SI3BIKA XUMHU
Tlepuognueckuii XapaKkTepu3oBaTh pa3BUTUE HAYYHOW TEOPUU HA
3aKOH M CTPOCHHE pUMepe YyTOUYHEHUs (OPMYITHPOBOK
aToMa Tlepuognaeckoro 3akoHa. Y CTaHABINBATh
3aBUCHMOCTh MEXKIY CTPOCHHEM aToMa XH-
MHYECKOTO JIEMEHTa 1 eT0 TOJIOKEHUEM B
TICXD . N. MenneneeBa. OnmiceIBaTh Ie-
pHOANYECKOE M3MEHEHNE CBOICTB DIIEMEHTOB!
paanyca aToma, JIEKTPOOTPHIIATETFHOCTH
CTp OCHHE 1 KoBanenTras XapakTepu30BaTh KOBAJIEHTHYIO XUMHUUECKYIO
XUMUYECKast cBs13b. KimaccnunupoBaTh 3TOT THIT CBSA3U IO
BeCIIIECCTBAa 1 CBS3b Ppa3HBIM OCHOBAHUSAM:

—II0 JICKTPOOTPULATCIbHOCTH,




— 110 crIoco0y MepeKPBIBAHUS IJICKTPOHHBIX
opOuraei;

— 110 KPaTHOCTH;
— I10 MeXaHu3My 00pa3oBaHus. Ycmanagiueams
3a8UCUMOCTb MeHCOY NOTAPHOCTNBIO MOJIEKYIIbL U
ee ceomempuei

Honnas xumudeckas
CBA3b

XapakTepu3oBaTb XUMUYECKYIO CBA3b KaK
MPOIECC B3aUMO/IEHCTBUS AaTOMOB C
00pa3oBaHHEM MOJICKYJ, AOHOB M PaJIUKAJIOB.
KnaccuhuimpoBaTh XUMHUYECKHE CBSI3H.
YcraHaBIuBaTh 3aBUCUMOCTb MEKTY THITOM
XUMUYECKON CBSI3M U TUTIOM KPUCTAJUTMUECKON
PEIIETKH.

XapakTepu30BaTh HOHHYI) XUMHUYECKYIO CBS3b.
[Iporuo3upoBaTh CBOKCTBA BEUIECTB C HOHHOM
KpHUCTaJLUTHUeCKor pernietkoil. Kimaccudurmposars
WOHBI 110 Pa3JIMYHBIM NPH3HAKaM

Meramisl ¥ CIUIaBEI .
Mertannnueckas
XUMUYECKas CBA3h

XapakTepu3oBaTh METAJUNIMYECKYIO XUMUYECKYIO
CBSI3b. Y CTAHABIIMBATh 3aBUCUMOCTh MEXY
(hM3MYECKUMU CBOMCTBAMH METAJJIOB U METaJLITU-
YECKOW KPUCTAUTUYECKON PelIeTKOM

ArperaTHble
COCTOSIHUS BEILIECTBA
.BonoponHas cBs3b.

XapakTepu30BaTh BOJOPOIHYIO XUMUYECKYIO
cBs13b. KimaccnuunpoBaTh 3TOT THII CBSI3H.
PackpbIBaTh OMOIOTHUECKYIO POJIb BOIOPOIHOM
CBSI3M B OPTaHU3AIMH CTPYKTYP OUOMOIMMEPOB.
Xapaxmepuzoseanms 0OCHOGHbIE MUNbL
MENCMONEKYIAPHO20 83AUMOOCUCINGUSL

Tuner
KPUCTaJITMYECKUX
peueTox

KnaccudurimpoBats TBeppie BEleCTBA Ha
KPHUCTAJUTHUECKUE U aMOP(HbIC. Y CTAHABIUBATD
3aBUCHUMOCTb MEXIY TUIIOM XUMUYECKOH CBS3U U
TUTIOM KPHUCTAJUIMYECKON PEIIeTKU

Yuctele BeliecTBa U
CMECH.

XapakTepr30BaTh YHCThIE BEIIECTBA U CMECH.
KnaccudunupoBaTh XUMHYECKHE BELIECTBA 110
YHCTOTE PACTBOPOB B 3aBUCHMOCTH OT COCTOSIHUS
PAcTBOPEHHOI0 BeIeCTBa (MOJIEKY/ISPHEIE,
MOJICKYJISIPHOMOHHBIE, HOHHBIE). OnIepupoBaTh
KOJIMYECTBEHHBIMU XapaKTEePHUCTHKAMH
COZIep>KaHUS PACTBOPEHHOTO BEIIECTBA

Pemenue 3amau

Pemate 3agad Ha HaXOXKIECHUE
Macchl(00beMa)KOMIIOHEHTa B CMECH ,MaCChI
YHCTOTO BEIIECTBA B 00pa3lie,MacCOBOM JOIU
puMecen

JucnepcHeIx cucre-
MBI

XapaKTepu30BaTh AUCTIEPCHBIE CHCTEMBI.
Knaccudummpoats ux. PackpbeiBath ponb
JICIIEPCHBIX CHCTEM B IPUPO/IE, Ha
IPOM3BOJCTBE U B ObITY. [IpoBOoaNTS, HAOMIONATD
Y ONHUCHIBATh XUMHUYECKHUIT SKCTIepH-

IIpaktrnyeckas
pabota 1
«ITomyuenne,codupan
W€ 1 pacro3HaBaHNUe
ra30B:BOJOPOJA.KHUCI
0pO/a.yTIIEKHUCIIOTO
ra3a.aMMHaKa»

[IpoBOANTE.HAOIIOOATH U OMUCHIBATD
XHUMHYECKHH SKCIIEPUMEHT T10

MOy 4EHHIO,COOMPAaHHIO H PAaCIIO3HABAHHIO
ra3oB. CoOiroaTh mpaBuiia TEXHUKA 0e3-
OIACHOCTH TIpH paboTe ¢ 1ab0opaTOpHBIM
000pyZOBaHNEM U HarpeBaTelIbHBIMH
pHOOpaMy, a TAKKe XMMHYECKUMH PEaKTHBAMH,
9KOHOMHO ¥ 9KOJIOTHYECKU TPaMOTHO
obOpamiatbes ¢ HUMH. VcenenoBaTh XUMHYECKUE
00beKThl. DUKCHPOBATH PE3YIIbTATHl HAOIIOICHUIN
1 GopMyIHUpPOBATH BEIBOJBI Ha MX OCHOBE

O0001IEHE 1
CHCTEMATH3ALIUS
3HAHUU

00600mIaTh ¥ CHCTEMaTU3UPOBATH CBEACHUS O
THUIIOJOIrMY XUMHUYECKHUX CBI3EH U
KPHCTAJTUYECKOM CTPOCHHHU BEIIECTBA, O YUCThIX
BEILIECTBAX U CMECIX

Kontponsras pabora
Ne 1 mo remam
«Ilepuoguyeckuii
3aKOH M CTpPOeHHe

IIpoBoauTh pedexcuio cOOCTBEHHBIX JOCTIKCHHUN
B U3YYEHHNHN CTPOCHUS BEIIECTBA, YUCTHIX BEIIECTB
U CMECEH.




aroma» «CtpoeHue
BEIIIECTBA.)»

DJIeKTpoJuTHYeC
Kasl JUCCOLHMALMSA

PactBOps!

KnaccuuuupoBath BeliecTBa no NpuHIUIY
pactBopuMocTU.OTpakaTh COCTaB pacTBopa

DNEeKTPOIUTEI U
HEJIEKTP OJIUTHI

OrnpenensiT NOHSATHS «3IEKTPOIUTHD,
«HEIJIEKTPOJIUTHDY, «IIIEKTPOTUTHYECKAS
nucconyanusy. opMylnupoBaTh OCHOBHEIE
MOJIOXKEHUS TEOPUH DIIEKTPOTUTHYECKON JHC-
colpanyy. XapakTepu30BaTh CIOCOOHOCTD
3JIEKTPONNTA K AUCCOLALIMN Ha OCHOBE CTETIEHU
3JIEKTPOIUTUYECKON JUCCOLMAINN U CpEny
pacTBopa Ha ocHoBe noHsTus pH. 3anuceiBaTh
YpaBHEHUS AJIEKTPOIIUTUIECKOM TUCCOLTUAIIH.
HaOnronaTh v OMMCHIBATE IEMOHCTPAIMOHHBIH
XUMHUYECKUM IKCTIEPUMEHT

Kucnote! B cBeTe
SJIEKJIEKTP OJIUTUIECKO
W OuccoLraIus

XapakTepu3oBaTb KHCJIOThl B CBETE TEOPUU
ANEKTPONUTUIECKON Auccoruaiy. Pazmuuats
XUMHUYECKHE CBOUCTBA KUCIIOT.3HATh YCIOBHUS _

BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX PEAKITHI
MEXAY YJIEKTPOJIUTAMH

OcHoOBaaHHUs B CBETE
3IEKJIEKTPOTUTHIECKO
W aucconmanus

XapakTepu3oBaTb OCHOBAaHHUSI B CBETE TEOPUU
ANEKTPOIUTUIECKON Auccoruaiim. Pazmuuats
XUMHUYECKHE CBOMCTBA OCHOBaHMI .3HATH YCIOBUS
BO3MOYXHOCTH MPOTEKAHUSI XUMUIECKIX

peaKIUN MEXIY ISKTPOIUTAMH

Conu B cBeTe
3JIEKJIEKTPOTUTHIECKO
W aucconmanus

XapakTepu3oBaTh COIU B CBETE TEOPUH
ANEKTPOIUTUIECKON Auccoruanum. Pa3zmnuats
XMMHYECKHE CBOMCTBA cojiel .3HaTh yCIOBHS

BO3MOXHOCTU NIPOTCKAHUA XUMHUYCCKUX
pEaKIUN MEXIY ISKTPOIUTAMH

I'maponus XapakTepu3oBaTh THAPOIIU3 KaKk 0OMEHHOE
B3aMMOJIEHCTBHE BEIIECTB C BOIOK. 3alUChIBATH
YpaBHEHHS PEaKLUi THAPOIN3a Pa3IHIHbIX
cosnel. Paznuyate ruponamn3 1o KaTHOHY U
annonyHaOmroaTe ¥ OMMCHIBaTh XMMUYECKUI
AKCTIIEPUMEHT C MTOMOILBIO POIHOTO S3bIKA
SI3bIKA XUMHUHU

[TpakTudecKas Co0uro1aTh paBuJla TEXHUKK O€30IIACHOCTH [IPU

paGora Ne pabote ¢ 1abopaTopHEIM 000PYIOBAHKEM U Harpe-

2« PelIoHIe BaTEJIbHBIMU IIPHOOpaMHU, a TAKKE XUMHYECKUMU

pEeaKTHBaMH, S3KOHOMHO M SKOJIOTHYECKH TPAMOTHO

SKCIEPUMEHTAJIbHBIX obOpainatbes ¢ HUMU. VcenenoBaTh XUMHYECKUE

3a7a4 Ha 00BeKThI. DUKCHPOBATH PE3YABTATH HAOTFOJCHHI

I/ILICHTI/I(I)I/IKaI_II/I u (‘I)OpMyHI/IpOBaTL BBIBOJIBI HA NX OCHOBEC

HEOpTraHMYEeCKUXH

OpTaHHUYECKUX

COEMHEHUI

XUMHUYECKH Knaccuguxanus XapaKTE:pgsoBaTb MIPU3HAKH XUMUYIECKUX
XHMHHECKHX PeaKIuit peakrmii. OTarYaTh UX OT AOCPHBIX.
€ peakIun Xapaxmepuzogams s0epHvle peakyuu u

ompasxicams My XapaKxmepucmuxy Ha nucome ¢
nomowwio ypasnenuii. Knaccuduimponatb
XUMHIYECKHE PEAKIMH 110 YUCITy U COCTaBY pea-
THUPYIONINX BEIIECTB U APYTHM IIPH3HAKAM.
YcTanaBnuBaTh 00IIee W PA3IUIHOE IS JAHHON
KJIacCU(UKAIIH B OPTraHUIECKOH 1 Heopra-
HUYecKkoi xumuu.IIpoBonnTs, HAOMIOOATE U
OIMMCHIBATh XUMUIECKUHN SKCIIEPUMEHT C
TTOMOIITHIO POTHOTO SI3BIKA M S3BIKA XUMUH

CkopocTtb
XUMHYECKON

peaxiym

XapakTepu3oBaTh CKOPOCTh XUMHUECKOM
peaKiK ¥ YCTaHABIMBAThH 3aBUCHMOCTD MEXIY
9TOHM BEMTMYWHON U Pa3ITNIHBIMU (PaKTOPaAMHU:
MPUPOJIA PEATUPYIOLINX BEIIECTB, KOHIIEHTPALIHS,
TeMIIepaTypa, MOBEPXHOCTh COMPUKOCHOBEHHS
BEIIeCTB. M3ydaTh 3aBUCHMOCTH CKOPOCTH
XMUMHYECKOH PEaKIiK OT 3THX (PaKTOPOB ITyTeM
HaOJIFOIeHUS

Karam3

XapaKTepI/BOBaTL KaTaJIn3 U KaTaJIN3aTOPbI KaK
CITIOCOOBI YIipaBJCHUA CKOPOCTBIO XAMIYECKOM




pcakuu. Onucwieams MeXaHusm 20MO2EHHO20,
cemepoceHnoco u qbepfweﬂmamueHoeo Kamanus3oe.
HpOBOI[I/ITI), Ha6J’IIOZ[aTL U OIMMCHIBATH
XHUMHAYECKUH OKCIICPUMEHT C MOMOIIBIO POAHOTO
A3bIKA U A3bIKaA XUMUN

OObpatumMocTb XapakTepr30BaTh XUMHUYECKOE paBHOBECHE U
XMMHYECKHX PEaKIHit MIPOTHO3MPOBATH CIIOCOOBI €0 CMEIICHUS.
-Xummueckoe HaOnronaTh ¥ OMKCHIBATE XUMUAYECKUH
paBHOBecHe 9KCIIEPUMEHT C TIOMOIIBIO POJJHOTO SI3bIKA U
SI3BIKA XUMUH
OKuCIUTENbHO- XapakTepu30BaTh OKUCIUTENBHO-
BOCCTaHOBUTEJbHBIE BoccTaHOBUTENbHBIE peakuuu (OBP).
peakuuu Knaccudurmmposare OBP. CoctaBnsts
YpaBHEHHS OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakLuii METOZIOM 3JIEKTPOHHOTO OanaHca u
Memoodom nonypeaxyuil. Habmonate u
OIMMCHIBATH XUMUYECKHUIT SKCIICPUMEHT C
MOMOIIBIO POJTHOTO S3BIKA U SI3BIKA XUMUH
OnexTponu3 XapakTepu30BaTh JEKTPOIU3 KaK

OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIN MpoILIecc.
[Ipenckas3piBaTh KaTOJAHBIE U AaHOIHBIE MPOIIECCHI
C MHEPTHBIMU U aKTUBHBIMH 3JIEKTPOJAAMU U
OTpaXXaTb UX Ha MUCbME JJId pacCilyiaBOB U BOAHBIX
pacTBOPOB 3JIEKTPOIUTOB. PackpbiBaTh
[IPaKTUYECKOE 3HaueHueanekTponnsa.lIposoaurs,
HaOJIFOJATh U ONKMCHIBATh XUMHUUYECKUI
OKCIHCPUMEHT C IOMOIIBIO POAHOI'O A3bIKAa U
SA3bIKa XUMHHU

OO01111e CBOMCTBA
METAJIJIOB

XapakTepHu3oBaTh MOJIOKEHNE METANJIOB B
[Tepuonnueckoit cucreme /1. 1. Menneneesa.
OOBSICHITh 0OCOOCHHOCTH (PH3MUYECKUX CBOMCTB
METaJIJIOB Ha OCHOBE OCOOEHHOCTEH CTPOCHUS
aTOMOB M KPUCTaJJIOB XapaKTepu30BaTh 00IIUe
XMMUYECKHE CBOMCTBA METAJIOB KaK
BOCCTaHOBUTENEH Ha OCHOBE CTPOEHMS MX aTOMOB
U MOJIOXKEHUS B BJIEKTPOXUMUYIECKOM DSy Hamps-
JKeHUI MetaiuioB. MuroctpupoBaTh CBOU
BBIBOJIbI 1 apT'YMEHTBI YPaBHEHUSIMU XUMHYECKUX
peaximii 1 paccMOoTpeHneM ux B ceere 1O/ u

Koppozus
METaJlIOB

XapaKTepu30BaTh KOPPO3UIO U €€ BUABIL.
ITpennarate criocoObl 3alIUTEl METANITIOB OT
KOpPO3HHU M apTyMEHTHPOBAThH BBIOOP criocoba.
YcraHaBnuBaTh 3aBUCUMOCTb MEXAY KOPPO3UEH
METAJIJIOB ¥ YCIIOBUSAMH OKPY)KaIOIIEH cpebl

OO01Me cBOMCTBA
HEMETAILIOB

PaccmatpuBaTh 00Imye XUMHYECKHE CBOMCTBA
HeMmeTauioB VIITIOCTpupoBaTh CBOM BBIBOJBI U
apryMeHTHl YpaBHEHUAMHU XUMHUIECKHAX PEAKITHA
u paccmoTperneM ux B ceere OBP.HaGmronaTs u
OIMMCHIBATH XUMUIECKHUI SKCIIEPUMEHT C
MTOMOIIHIO POTHOTO S3bIKA U S3bIKA XUMHH

O0001IeHNE 1
CHCTEMATH3AIS
3HAHMM T10 TeMe «XH-
MHYECKHE PEaKIhm»

00600mmaTh ¥ CHCTEMAaTU3UPOBATH CBEACHUS O
KJIaCCU(UKAINH U 3aKOHOMEPHOCTSIX POTEKAHMUS
XUMUYECKHUX PEAKMH B TAKMX BAXKHEHILINX
pa3zHOBHIHOCTAX, Kak OBP u peakuun runponmza

Kontponsras pabora
Ne 3 mo teme
«XUMHYECKHE
peaxim»

IIpoBomuTh pedrekcuio cOOCTBEHHBIX
JIOCTIDKEHHH B U3YICHUH THITOIOTUH XUMHYECKIX
peakuui, TepMOIMHAMUKI U XUMHUYECKOU
KAHETHKH. AHATU3UPOBATH PE3YIIbTATHI
KOHTPOJIBHOU pabOTHI 1 BBICTPAaUBAaTh ITyTH
JTOCTIDKEHIS KETAeMOT0 YPOBHS YCIIEITHOCTH

Pe3seps

Hrorosoe TIOBTOPCHHUC.

Hrorosoe moBTopenue. [leMOHCTpanus TNIHBIX
JTOCTIDKEHUH YJaIInuX s







