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Pabouas nporpamma

1. [TosscHUTEIBHAS 3aIIHCKa

PaGouass ydeOHasi mporpaMma ajis H3ydeHHs Kypca «Xumus» ydammmucs 10-11 kmacca- 6a30BbIif
YPOBEHb COCTaBII€Ha HA OCHOBAaHUU CIEAYIOIUX HOPMATUBHO-IIPaBOBBIX JOKYMEHTOB:

1. 3axona P «O6 oOpazoBaHUNY;

2. denepanbHOr0 TOCYAApCTBEHHOIO  00pa30BaTENBFHOIO  CTaHIApTa OCHOBHOTO  OOMLIETO
obpazoBanus (PI'OC O0O0)

3. Astopckoit mporpammsl H.H. I'apa, Xumus 10-11 xmacc ®I'OC, M. «IIpoceemenuney, 2011

Yyebnoro niaana MOY CHI Ne 56

5. TpeboBanuii kK ocHamleHHIO 00pPa30BaTEIBLHOTO MpoOIlecca B COOTBETCTBHUU C COJNEPIKATEIbHBIM

&

HaloOJIHEHHEM  y4eOHBIX  INpeaAMEeTOB  (eAepajbHOr0  KOMIIOHEHTa  TIOCYIapCTBEHHOrO
00pa30BaTEIHHOIO CTAHAAPTA

6. OcHoBHOIi 00pa3oBaTENBbHON TPOrPaMMOI CpeHETO 00IIero 00pa3oBaHUs

[IporpaMma npeaHasHadeHa A7l paOOTHI IO HOBBIM yueOHHKaM XUMHH aBTOpoB [.E.
Pynsutuca u @.I'. ®ensamana, npowmenmum sxkcneprusy PAH u PAO u BomeamuM B
@denepanbHBIN EpeUCHb YICOHIKOB.

. [Iporpamma paccumtana Ha 68 4 (1 4 B Hexemo). luacB Henemo B 10kiacce u 1 9ac B
Henento B 11 kinacce. M3yyeHne XMMHUM HA YPOBHE CpeAHero odmero o0pa3oBaHusl HANPABJEHO HA
JAOCTHKEHHE CIeAYIOIIHX LeseH:

. OCBOEHHE 3HAHUN O XUMHYECKOH COCTABJISIONIEH €CTECTBEHHO - HAYYHOW KapTHHBI MUpa,
BaKHEUIINX XMMHYECKUX MOHATUAX, 3aKOHAX U TEOPUSIX;

. OBIIa/ICHUE YMEHUAMH IIPUMEHATH MOIydYEeHHbIE 3HAHUS AT 00BSICHEHH pa3HOOOPa3HBIX
XMMHYECKUX SIBIICHUI U CBOMCTB BEILECTB, OLIEHKH POJIM XMMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH U
MOJIy4E€HUH HOBBIX MaTEPHAIIOB;

. pa3BUTHE MTO3HABATENIBHBIX UHTEPECOB W MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipouecce
CaMOCTOSITETIPHOTO MPUOOPETeHHA XUMHUYECKHX 3HAHUI C MCIOIB30BAaHHMEM pAa3IMYHBIX HCTOYHHKOB
UH(OPMAIINH, B TOM YHCIJIe KOMIBIOTEPHBIX.

. BOCIIMTaHHE YOEXAEHHOCTH B IO3MTHUBHOM pOJNM XHMHH B JKU3HH COBPEMEHHOIO
o0IecTBa, HEOOXOAUMOCTH XUMHYECKH TPAMOTHOT'O OTHONICHHS K CBOEMY 3JIOPOBBIO U OKPYXKaromlew
cpexe;

. IIPUMEHEHHUE MOMYYSHHBIX 3HAaHUH U YMEHUH s 6€30I1acHOr0 MCIIOIb30BAHUS BEIIECTB
U MaTepHanoB B OBITYy, CEIbCKOM XO3SHCTBE M Ha IIPOM3BOJACTBE, PEHICHUS NPAKTHUECKHX 3a7ad B
MOBCEIHEBHOM KU3HU, IPEAYIPEKACHUS SBICHUN, HAHOCSILUX BPE] 3J0POBBIO UEIOBEKA 1 OKpYXKalollen

cpere.
OBIIAS XAPAKTEPUCTHUKA YYUEBHOI'O IIPEJIMETA

Cpennee obmiee o0pa3oBaHue — 3aKJIIOYHATENbHAS CTYIIEHb 0011ero oopasoBanus. CoaepkaHue CperHero
0011ero 00pa30BaHus HAIIPABJICHO HA PEIICHNUE CIEAYIONMX 3a1a4:

* 3aBeplIcHHE 00IIe00pa30BaTEIbHON MOJANOTOBKH B COOTBETCTBHHU ¢ 3akoHOM «O0 oOpa3oBaHuu B PDy;
e peamuzamms  npeanpodeccroHadbHOro  o0mero  oOpa3oBaHHS,  MMO3BOJISIOMIEN0  OOCCICYHTH
MPEEMCTBEHHOCTh 00MIeT0 U MPOo(heCCHOHATBLHOTO 00pa30BaHUsI.

BaxHneiimelt 3amadeii oOydeHHWs Ha JTane IOJYYCHHS CpEJHEro oOmero oOpa30BaHHs —SBISETCS
MOATOTOBKA O0ydJaIOMMXCs K OCO3HAaHHOMY BBIOOpY HaNbHEHIIero >ku3HeHHoro myTH. OOydarommecs
JOJDKHBI  CAMOCTOSITEIIBHO HCIOJIB30BaTh MPHOOPETEHHBIA B IIKOJE OMBIT JESITEIbHOCTH B PealbHOM
KHU3HU, 32 paMKaMH y4eOHOTo mporecca. [ 1aBHbIe eI CpeTHETo 00IIero oopa3oBaHms COCTOST:

* B (DOPMHPOBaHUM ILETOCTHOTO IPEACTABICHUS O MHUpPE, OCHOBAaHHOI'O0 Ha MPHOOPETEHHBIX 3HAHUSX,
YMEHHSX U CIIOCO0aX NesATeIbHOCTH;

* B MPHOOPETEHHUH OIbITA IIO3HAHUS, CAMOIIO3HAHHS, PA3HOOOPa3HOU NeATEIFHOCTH;

* B IOATOTOBKE K OCO3HAHHOMY BBIOOpY 00pa3oBaTeIbHON U PO ECCHOHANBHOW TPACKTOPHH.



Oco0eHHOCTBIO 00YUYESHHS XUMHH B CPEIHEH IIKOJIE SIBISCTCS OIOpa Ha 3HAHUSA, TONyUCHHBIC PU
M3YYCHUU XUMUU B 8—9 Kiaccax, X paclIdpeHue, yriryOJIeHHe U CHCTeMaTH3aIusl.

B u3yuennn kypca Xumuu OOJBIIAsi POJIb OTBOJAUTCS XUMHUUSCKOMY SKCIIEPUMEHTY, KOTOPBIN IPeCTaBIIeH
MPaKTHIECKUMU paboTaMu, TaGOPaTOPHBIMY OMBITAMH M JIEMOHCTPAIMOHHBIME JKcriepuMeHTaMu. OueHb
Ba)KHBIM SIBJISICTCSI COOIOACHHE TPABHII TEXHUKU O€30MAaCHOCTH MPH paboTe B XUMUUIECKOM JTabopaTOPHH.
B kauecTBe yeHHOCMHBIX OpuUeHMUPOS XMUMHUYECKOTO 00pa30BaHHUS BHICTYNAIOT OOBEKTHI, M3ydaeMble B
Kypce XMMHHU, K KOTOPBIM y 00y4Jaronuxcs GopMUPYETCs IEHHOCTHOES OTHOIICHUE.

OCHOBY no3HagamenbHbIX YeHHOCMell COCTABIAIOT HaAyYHbIEe 3HAHNS M HAyYHbIE METO/bI TO3HAHUS.
Pa3BuTHe 1O3HABAaTEJIBHBIX IICHHOCTHBIX OPHCHTAI[MM COICPXKAHHS Kypca XHUMHH IO3BOJSET
c(hOopMHUPOBATE:

* YBXKUTEIIBHOE OTHOIICHUE K CO3HIATEIBHOM, TBOPUSCKON NEATCIBHOCTH;

* MOHMMAaHUE HEOOXOAUMOCTH 3I0POBOT0 00pa3a KHU3HH;

* MOTPeOHOCT, B 0OE3yCIOBHOM BBIMOJIHEHWH MPaBHI OE30MaCHOTO HCIOJNB30BAHUS BEHISCTB B
MMOBCEIHEBHOM JKU3HU;

* CO3HATENIbHBII BBIOOP OyayIiei nmpodeccunoHanbHON AesITENbHOCTH.

Kypc xumuu obnamaer BO3MOXHOCTSAMH Uit (DOPMHUPOBAHUS KOMMYHUKAMUBHBIX YEHHOCMeU, OCHOBY
KOTOPBIX COCTABJISIFOT MPOIECC OOIIEHHS U TPaMOTHAsI peub, CIIOCOOCTBYIOIIUE:

* NpaBUJIbHOMY UCIOJIb30BAHHU IO XHUMHYECKOU TEPMUHOJIOTUH,

* Pa3BUTHIO HOTpC6HOCTI/I BE€CTU OHAJIOT, BBICIYIIMBATH MHCHUE ONIIOHCHTA, Y4aCTBOBATbh B JUCKYCCHUH

* Pa3BUTHIO CIOCOOHOCTH OTKPBITO BBIPAXaTh U apTyMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHHUS.

I[Inanupyemble pe3yJbTaThl 00yyeHus ydyeOHoro npeamera «Xumusa» 10-11 kiaace
B pesynbrate usydenus yueOHOro mpeamera « XUMEs» Ha YPOBHE CPEIHEro 00IIero oopasoBaHus:
BrInycKHUK Hay4InTCS:

*  pacKphIBaTh Ha IIPUMEPaX POIb XUMUU B (OPMHPOBAHUN COBPEMEHHOW HAyYHOW KapTUHBI MUpPA U
B MIPaKTHYECKOH JEATEIbHOCTH YEOBEKA;

*  JIEMOHCTPUpPOBaTH Ha IpPUMEpPax B3aWMOCBI3b MEXKIy XHUMHEH M [PYTHMH €CTECTBEHHBIMHU
HayKaMH;

*  pacKphIBaTh HA MPUMEpPaX MOJOKEHUSI TEOPUU XUMHUUdeckoro ctpoerus A.M. bytneposa;

* moHuMaTh (u3mdeckuii cmeica [lepuomnmueckoro 3axkona /.M. MeHneneeBa M Ha €ro OCHOBE
OOBSICHSITh 3aBHCHMOCTh CBOHCTB XHMHYECKHX JJIEMEHTOB M OOPa30BAHHBIX HUMH BEIIECTB OT
AJEKTPOHHOTO CTPOCHHS ATOMOB;

*  OOBACHATH IPUYUHBI MHOTOOOPA3HsI BENIECTB HA OCHOBE OOIWX IMpEJCTaBICHUN 00 MX COCTaBe U
CTPOCHHH;

* TMPHUMEHATH IIPaBUJA CHCTEMATHYCCKOW MEXKIYHAPOTHOW HOMEHKIATYPHl KaK CpelIcTBa
pasIYeHUs ¥ HASHTH()UKAINY BEIIECTB [0 UX COCTaBY U CTPOCHHUIO;

*  COCTaBIAITH MOJIEKYJSIDHBIE W CTPYKTYpPHBIC (POPMYIBI OpraHMYECKHX BEMIECTB KaK HOCHUTENIeH
“H(pOpPMAIINH O CTPOCHHUHU BEUIECTBA, €r0 CBOMCTBAX M MPHHAICKHOCTH K OIPEACICHHOMY KJIacCy
COCIMHEHUM,

*  XapaKTepHU30BaTh OPraHMYECKUE BEIIECCTBA IO COCTABY, CTPOSHHUIO W CBOMCTBAM, yCTaHABINBATH
MPUYUHHO-CIEICTBCHHBIE CBSI3M MEXIy TAaHHBIMH XapaKTePHUCTHKAMH BEIECTBA;

*  TPHUBOIWUTH MPUMEPHl XUMHUUYECKUX PEAKIUI, PaCKPHIBAIOIINX XapaKTEPHBIC CBOWCTBA THIMYHBIX
MpeICTaBUTENIeH KIACCOB OPTraHMYECKHX BEIIECTB C IENBI0 WX HACHTH(PUKAINH W OOLICHEHUS
00JaCcTH TPUMEHCHUS;

*  TPOTHO3WPOBAaTH BO3MOXKHOCTH IIPOTEKAHMS XHMHUYECKHX PEaKIHi Ha OCHOBE 3HAHMU O THUIAax
XUMHYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U MX PEaKIIMOHHONW CIOCOOHOCTH;

*  HWCHONB30BATh 3HAHUS O COCTaBE, CTPOSHUH U XUMHUYECKHX CBOHCTBaX BEIIECCTB JJIs 0€30MacHOTO
MPUMCHEHUS B IPAKTHUSCKON JEesTeITFHOCTH;

* TPHBOJWTH IPHUMEPHl MPAKTHYECKOTO HCIOJNB30BAaHUS MPOAYKTOB IepepaboTku HehTH
MPUPOTHOTO Ta3a, BEICOKOMOJEKYJISIPHBIX COSAMHEHUH (IIONMHMATHIICHA, CHHTETHIECKOTO KaydyKa,
aIleTaTHOTO BOJIOKHA);



*  TPOBOJAWTH OMBITH MO PACIO3HABAHUIO OPTaHMYECKUX BEIIECTB: TIUICPUHA, YKCYCHOH KHCIOTHI,
HEMpPEeIeNbHBIX JKAPOB, TJIIOKO3bI, Kpaxmalna, OEIKOB - B COCTaBE INHIIEBBIX IMPOIYKTOB U
KOCMETHYECKUX CPENICTB;

* BIaJCTh MpaBWIAMH M IpUeMaMH O€30IacHON paboThI C XUMHYECKAMH BEIISCTBAMH U
11ab0paTOpPHBIM 000PYIOBaHUEM;

*  YCTaHABIMBATH 3aBHCHUMOCTh CKOPOCTH XHMHYECKONH pEaKIUU W CMEIICHUS XHMHYECKOrO
paBHOBECHS OT Pa3MUYHBIX (PAKTOPOB C IEIBIO0 OMPEICICHUS ONTUMAIBHBIX YCIOBUI MPOTEKAHUS
XUMHYECKUX MPOIECCOB;

*  TNPHUBOJMTH MPUMEPHI THAPOIH3A COJCH B TOBCEIHEBHOW XKHU3HH YEIOBEKA;

*  TPHUBOJIMTH MPUMeEPHI OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIX peaxiuit B pHUpoIe,
MPOU3BOJICTBEHHBIX MPOIECCAX U KU3HEACATEIbHOCTH OPTaHU3MOB;

* NPHUBOJUTH INPUMEPHl XUMUYECKHX PpEaKIHH, pPaCKPBIBAIONIMX OOIIME XMMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB - METAJIJIOB U HEMETAJUIOB;

*  MPOBOAWUTH pacueThl Ha HAXOXKICHHE MOJICKYJSIPHOW (GOPMYJIBI YIIEBOJAOPOAA IO MPOAYKTaM
CropaHud U MO €ro OTHOCHUTENLHON MJIOTHOCTH U MaCCOBBIM JO0JIIM 3JIEMEHTOB, BXOOAIIHUX B €0
COCTaB;

*  BIAJCTh MpaBHJIAMU 0E30MaCHOTO OOpAIEHHS C SAKHUMHU, TOPIOYNMH ¥ TOKCHYHBIMU BEUIECTBAMU,
cpelcTBamMu ObITOBOW XUMUMU;

*  OCYIIECTBIATH MOHWCK XHMMHUYECKOW HH(OpPMAluMy 10 Ha3BaHUAM, HIACHTH(UKATOpAM,
CTPYKTYPHBIM (hOpMyJIaM BEIECTB;

* KPHUTHYECKH OIIEHWBAaTh W HHTEPIPETUPOBATH XHMHYECKYIO HH(OpMAIUIO, COAEpKAIlyICcs B
COOOIICHHUSIX CPEACTB MaccoBod wuH(poOpMaiuu, pecypcax MHTepHETa, Hay4HO-MOMYJISPHBIX
CTaThbiaX C TOYKH 3PCHUA eCTeCTBeHHO-HayLIHOﬁ KOPPEKTHOCTU B ILECJIAX BBISABJICHUA OI_HI/I60"IHI)IX
CYXJeHUH’ U HOpMHUPOBAHUS COOCTBEHHOW MO3UIINY;

* MPENCTABIATH IIYyTH pEImIeHUs TIO00ANBHBIX MpoOJieM, CTOSMIMX Iepel YeIOBEUYSCTBOM:
9KOJIOTHYECKUX, YHEPTeTUIECKUX, CHIPHEBBIX, U POJIb XUMHH B PEIICHUH 3TUX MPOOIIEM.

BEITyCKHUK MOTYYXUT BO3MOKHOCTh HAYUHTHCS:

*  JUUIIOCTPHPOBATh HAa TNPHMEpax CTAHOBIECHHE M SBOJIONUIO OPraHUYECKOH XUMHM KaK HAayKd Ha
Pa3IUYHBIX ICTOPUIECKUX 3TANaX ee pa3BUTHUS;

*  HCIIONB30BATh METOIBI HAYYHOTO IIO3HAHUS IIPH BEIIIOMHEHUH MTPOESKTOB M Y4eOHO-UCCIEIOBATEINBCKIX
3a7a4 Mo U3y9IEHHIO CBOMCTB, CIOCOOOB MOTYUEHIHSI M PacO3HABAHIS OPraHMIECKUX BEIIECTB;

*  OOBSCHITH TPUPOLYy U CIOCOOBI 00pa30BaHMsI XHMHUYECKOW CBS3M: KOBaJCHTHOH (ITOJISIPHOM,
HEMOJSAPHOW), WOHHOW, METAJUIMYEeCKOW, BOIOPOJHOH - C IIENBI0 ONpEleNiCHUs XHMHYECKON
AKTHBHOCTH BEIIECTB;

*  yCTaHaBIMBATh T'CHETUYECKYIO CBS3b MEXKIY KIIacCaMH OpPraHMYEeCKUX BEIIECTB ISl OOOCHOBAHUS
MPUHIANHATGHOH BO3MOXKHOCTH TIONYYEHHSI OpPraHMYECKUX COSNUHCHWH 3aJaHHOTO COCTaBa M
CTPOCHUS;

*  yCTaHaBIHMBATh B3aMMOCBS3M MEXIy (aKTaMH W TEOpUEH, NMPUIMHONW W CIEACTBHEM IIPU aHAJ3e
MPOOJIEMHBIX CUTYyalri 1 000CHOBAHHUY MPHHIMAEMBIX PEIICHI Ha OCHOBE XMMUYECKUX 3HAHHH.

JIMYHOCTHBIE, METAIIPE/IMETHBIE U ITPEIMETHBIE
PE3YJIbTATBI OCBOEHHUS YYEBHOI'O TIPEAMETA «XHMHA 10-11»

JIMYHOCTHBIMHU pe3yjabTaTaMi 0CBOCHUSA NpeaMeTa «XHMHUS» ABJAAIOTCS cJeayronme yMeHusd:

° OCO3HaBaTh €IUHCTBO U IECJIOCTHOCTH OKPYXKAIOMICTO MHUpPA, BOSMOXHOCTH €ro IO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JTOCTHKCHHI HAYKH,

. CTPOHUTH COOCTBEHHOE I[ETOCTHOE MHUPOBO33PCHIE HA OCHOBE N3YUCHHBIX (DaKTOB;

M OCO3HaBaThb HOTpe6HOCTL U TOTOBHOCTh K CaMOO6p8.30BaHI/IIO, B TOM YHCJIC W B paMKax,
CaMOCTOSITEIbHON NESTEILHOCTH BHE IIKOJIbI;

° OLCHUBATb MOBCACHUC C TOYKH 3PCHUA XUMHYECKOH 0€e30MacHOCTH (TCKCTLI n Sa,I[aHI/ISI) "
JKN3HCHHBIC CUTYallUU C TOYKHU 3PpCHUSA 0e30I1acHOro 06pa3a JKHU3HU U COXpaHCHUA 3J0POBbA;



° OLIEHUBAThH DKOJIOTHUECKUI pHUCK B3aMMOOTHOIIIEHUH YeloBeKa U IIpUpPOABLI.

. (hOpMUPOBATH IKOJOTHYECKOE MBINICHUE: YMEHUE OICHHBATH CBOIO NEATEIHLHOCTH U IOCTYIKH
JIPYTUX JIOJCH C TOYKU 3PCHUS COXPAHCHUS OKPYXKAIOMIEH Cpelapl - rapaHTa >XU3HH U OJaromoiydus
Jmrozei Ha 3emie;

. OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue THIIOB MHUPOBO33PEHHs, OOIECTBEHHBIX, PEIUTHO3HBIX,
ATEHCTHYECKHUX, KYJIbTYPHBIX TPaJIULUi, KOTOPBIE ONPEAEISA0T pa3Hble OOBSCHEHUS MPOUCXOMIAIIErO B
MHUDE;

° YUYUTBCA TIpU3HABATb IMPOTHUBOPCYHUBOCTD W HE3aBCPHIICHHOCTH CBOUX B3TMJIAJ0B Ha MHUD,
BO3MOXHOCTb UX UBMCHCHU A,

° YUYUTHCA HCIIOJIB30BAaTh CBOU B3IJIAAblI HA MHUP JJIs 00BICHEHUS Pa3InvIHbIX chyauHﬁ, peuieHuA
BO3HHUKAKOIIMUX HpO6JI€M 1 U3BJICYCHUA )KU3HCHHBIX YPOKOB;

. OCO3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3y4aTh B YUYEOHHKAX MO Pa3HBIM MPEAMETAM MaTepual
(13 MakcUMyMa), UMEIOIIINH OTHOIIIEHHE K CBOMM HMHTEpecaM;

. UCIOJIB30BaTh  CBOM  HWHTEpPEeChl  Jid  BeIOOpa  WHIAMBUAYalbHOH  00pa3oBaTeNIbHOMN
TPaeKTOPHH,IIOTEHIIMATIBHOU OyayIiei mpodecCuu U COOTBETCTBYIOIEro MpoduiibHOro 06pa3oBanus;

. MpHOOpPETaTh ONBIT YYACTHS B JIeJIaX, IPHHOCAIINX MOIB3Y JIOJIM;

. YYHUTHCS CAMOCTOSATEIFHO BHIOUPATh CTHIIH MIOBEICHU S, IPUBBIUKH, OOECIIeYHBAIONIIE Oe30MacHbIN
00pa3 )KU3HU U COXPaHEHHE 30POBBS - CBOCTO, a TAKXKE ONM3KUX JIOACH U OKPYKAIOIIHX;

o YUYUTBCA CaMOCTOATCIIBHO MPOTUBOCTOATH CUTyallUsAM, MPOBOUUPYIOIIHUM Ha MOCTYIKHW, KOTOPBIC
YTPOXKaKT 0E30MIaCHOCTH U 3[I0POBBIO;

. BEIOMpATh NOCTYIIKH, HaIleICHHBIEC HA COXpaHEHHE U OepekHOEe OTHOMICHUE K MPHPOJIE, OCOOCHHO
KUBOW, wm30eras MPOTHUBOMONOXKHBIX IIOCTYIIKOB, IIOCTEIIEHHO Yy4Yach W OCBamMBas CTPATETHIO
paLKOHaNIBHOIO IPUPOJONOIb30BAHMUS;

. VYHTBCS YOEKIaTh IPYTHX JIOJIEH B HEOOXOIMMOCTH OBJIAJICHUS CTpPATErHed palmuoHaIbHOTO
MIPUPOAOTIONH30BAHUS;
. HCIIOIb30BaTh DKOJIOTMYECKOE MBIIIJIEHUE JJIs BBIOOpAa CTpaTermu COOCTBEHHOT'O TOBEICHHS B

Ka4ye€CTBEC OIIHOf/'I N3 HEHHOCTHBIX YCTaHOBOK.

MeTtanpeaMeTHBIMHM pe3yJabTaTaMH H3ydeHUs: Kypca «Xumus-10» sBiasercsi (opmupoBaHue
YHUBepcaJabHbIX YueOHbIX neiicrBuii (YY ).

PervastuBuble YYJ/I:

. CaMOCTOATENbHO OOHapyXKHWBaTh M (OPMYIMPOBAThH Y4YeOHYIO MpoOIeMy, ONpeneNsiTh IIeib
y4eOHOU JeATEINHbHOCTH, BRIOUPATh TEMY ITPOCKTA;

. BEIZIBUTAaTh BEPCHH pEUICHHUS IMPOOIEMBI, OCO3HAaBaTh KOHEUHBIH pe3yibTaT, BBIOMpATh W3
MPEIJIOKEHHBIX U UCKATh CAMOCTOSATENIBHO CPEICTBA JOCTUIKEHUS LETIH;

. COCTaBIATH (MHIWBUIYATBHO WIH B TPYINIIE) TUIAH PEIICHHS MTPOOIEMBI (BHIIIOTHEHUS IPOCKTA);

. paboTas o IIaHy, CBEPATH CBOM AEHCTBUS C IENBI0 H, IPH HEOOXOIUMOCTH, CIIPABIIATH OIMINOKA
CaMOCTOSITEIIbHO;

. B THAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSTEIHHO BEIPAOOTaHHEIE KPUTEPUHN OLIEHKH;

. moadupaTh K KaXKIoi mpobieme (3aqade) aIeKBaTHYIO € TEOPETHIECKYIO MOJIEIb;

. paboTasi Mo MPeUIOKEHHOMY M CAMOCTOSITEIPHO COCTaBICHHOMY IUTaHY, HCIONB30BaTh HAPSIY C

OCHOBHBIMH U JOMOJHUTEIBbHBIC CPEACTBA (cnpaBquaﬂ JuTeparypa, CI0KHbIC HpI/I60pLI, KOMHBIOTep);
° IJIAaHUPOBATb CBOIO MHAWNBHUAYAJIbHYIO O6paSOBaTeJ’ILHy}O TPAaCKTOPHUIO,

° CBO60,I[HO OJIB30BAThLCA BBIpa6OTaHHLIMI/I KpUTEpUAMH OCHKH U CaAMOOLICHKH, UCXOAS U3 LCIIN U



HUMCIOIINXCS KPUTECPUECB, pasdjinvas pe3yjabTaT U CITOCOOBI HeﬁCTBHﬁ;
° YMETb OLICHUTH CTCIICHDb YyCIICITHOCTHU cBOEH HHI{HBHI{yaHBHOﬁ O6paBOBaTCJ’ILHOI\/'I JCATCIIBHOCTH,

° Z[aBaTI) OLICHKY CBOUM JIMYHOCTHBIM Ka4€CTBaAM M Y€pPTaM XapaKTepa (((KaKOB 5[»), OomnpeacIATb
HaITpaBJICHUS CBOCTO PA3BUTH (((KaKI/IM s X041y CTaTb», «4TO MHE IUIA 9TOr'O HA40 CI{eJ’IaTL»).

Ilo3HaBaTeabHble YVY/I:

° AHAJIN3UPOBATh, CpPaBHUBATH, KHaCCI/I(l)I/IIII/IpOBaTL u 0606H13TI) (I)aKTI)I 1 ABJICHHSA, BBIABIATH
NPUYUHBI U CIICACTBUA ITPOCTHIX HBHCHHP'I;
° OCYIICCTBJIATL CPABHCHUC , KJ'IaCCI/I(I)I/IKaHI/I}O, CaMOCTOATCIIBHO BI)I6I/Ipa$[ OCHOBAHH U KPUTCPUU

IJId YKa3aHHBIX JIOTUYCCKUX onepaunﬁ;

. CTPOUTH KJIacCU(DUKAIIUIO HA OCHOBE TUXOTOMUYECKOTO JeIeHUsI (Ha OCHOBE OTPHIIAHHMS);

. CTPOUTBH JIOTUUECKOE PACCYKJICHHUE, BKIIOYAIONIEE YCTAHOBIEHNE TPUUNHHO-CIEACTBEHHBIX
CBsI3€EH;

. CO0371aBaTh CXEMATHYECKHUE MOJICTH C BBIJICTIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTa;

COCTaBJISITh TE3UCHI, Pa3IMYHBIC BUIBI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.II.); IPEOOpPa3OBHIBATH
WH(OpPMAITNIO U3 OJHOI'0 BHJa B APYroi (TaOnMIly B TEKCT U Ip.); BEIYUTHIBATH BCE YPOBHU TEKCTOBOM

HH(pOpMaIny;

. aHaAJIM3UPOBATh, CPABHHUBATh, KIacCCH(UIMPOBATH M 0000IIATh TMOHSATHS: TaBaTh OINPEACIICHHE
MOHATHSIM Ha OCHOBE M3YyYCHHOTO HAa pPAa3NWYHBIX INIpEeAMETax y4eOHOro MaTepuana, OCYIIECTBISTH
JIOTHYECKYIO OIEePAalNI0 YCTaHOBICHUS POJO-BUAOBBIX OTHOUIEHUH, 0000LIATh MOHATHS - OCYIIECTBIATH
JIOTHYECKYIO OINEPAIHIO TePEX0Aa OT MOHATUA C MEHBIIUM 00h.MOM K ITOHATHUIO C OOIBIINM 00BEMOM;

. CTPOUTH JIOTUYECKOE PACCYKJICHHE, BKIFOYAIOIICE YCTAHOBICHUE TPUIMHHO-CIISICTBEHHBIX
CBsI3€H;
. CO371aBaTh MOJICIIU C BBIJICIICHUEM CYIECTBEHHBIX XapaKTEPUCTUK 00bEKTa, TPeoOPa30BhIBATH

MO/ISJIH C LEJIbIO BBISBJICHUS OOILIMX 3aKOHOB, OMPEIENSIOINX JAaHHYIO IPEIMETHYIO 00J1aCcTh;
. MPEACTABIATH HHPOPMAIIHIO B BUJE KOHCIIEKTOB, TA0JIUII, CXeM, Tpa(uKoB;

. npeoOpa3oBEIBaTh HHPOPMAIIMIO U3 OJHOTO BHJIA B IPYT'OM M BRIOUPATH YIOOHYIO 1Jis ce0st popMy
(buKcaIy U mpecTaBiIeHus HH(OpMaIlnH;

. MOHUMasI TO3UILIHUIO APYTOro, pa3inyaTh B €r0 pedr: MHEHHE (TOUKY 3PeHHUS), I0Ka3aTeIbCTBO
(aprymeHTHI), GaKTHI U T.JI.;

. CaMoOMy CO37aBaTh HCTOYHMKH HHPOPMAIMH PA3HOT0 TUIIA U AJSI Pa3HbIX ayJIUTOPHUiA, COOI0IATh
WH()OPMAIIMOHHYIO TUTHEHY W IIpaBHiIa HHPpOPMAIMOHHON 0€30MacHOCTH;

. YMETb HUCITOJIB30BaTh KOMITBIOTEPHBIC I KOMMYHHKAIIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT IS
JIOCTUKEHHS CBOMX I[EJIeH;

KomMmynukarusubie YY/I:

. CaMOCTOSTEIHFHO OPTaHN30BEIBATEH YIeOHOE B3aMMOACHCTBUE B TPyIIIIe (ONpeaesaTh 00IIre el ,
pacrpenenaTb poju, JOroBapuBaThCs APYT € APYrOM U T.[.);

. OTCTamBasl CBOIO TOUKY 3PEHUS, IPHBOIUTH apTyYMEHTHI, TOATBEPXKAA X (paKTaMHu;

. B IUCKYCCHU YMETh BBIIBUHYTH KOHTPAapTyYMEHTEHI, Tepedpa3upoBaTh CBOIO MBICITH (BIaeHUE
MEXaHU3MOM JKBHBAJEHTHBIX 3aMEH);

° YUTBCA KPUTUYHO OTHOCHUTHCA K CBOEMY MHCHUIO, C JOCTOMHCTBOM IIPpHU3HABATb OIINOOYHOCTH
CBOCI'O MHCHU A (eCJ’II/I OHO TaKOBO) 1 KOPPECKTUPOBATDH €TI0,

° IMOHHUMas MO3UIUI0 APYroro, pa3jinvdaTtb B €0 pe€un: MHCHHUC (TO‘IKy 3peHI/I$I), J0Ka3aTCIbCTBO



(apryMeHTsl), paxkThI U T.1.;

° YMETDH B3TJIAHYTb HAa CUTyallulO C WHOHN MO3UIIUU U JA0roBapuBaThCs C JIIOAbMHU HHBIX MMO3UITUM.

IIpenMeTHBIe pe3yabTaThl.

Tpebosanusi K ypOBHIO IIOATOTOBKM Y4YalIuxcs (BBIMYCKHUKOB) HAIpaBICHbl Ha peaU3alluio
JeSITEIbHOCTHOT 0, MPAaKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHOOPHEHTHPOBAHHOTO IOAXOIOB; OCBOCHHE
yUYallUMUCS WHTEUIEKTyaJlbHOM M MPAaKTUYECKOH HEATENbHOCTH; OBJIAJICHHE 3HAHMSIMU M yMEHUSMH,
BOCTPEOOBAHHBIMU B IIOBCEIHEBHON >KM3HU, MO3BOJISIOIIMMH OPHUEHTHPOBATHCA B OKPYKAIOLIEM MHDE,
3HAUYUMBIMH AJIS1 COXpPAaHEHMsI OKpYXarollell cpeibl 1 COOCTBEHHOT O 340POBbSI.

10 knace «Opranuyeckas xumus» (34daca,l yac Henenro)

Pa3zoen 1. Beenenue (14)

dopMupOBaHNE OPraHUYECKON XMMHUM KaK HayKu. Teopusi CTpOeHUS
opraHuudeckux coequHeHut A. M. bytnepoBa. Yrinepoansiii ckener. Paaukasi.
@OyHKIMOHAJIBHBIE TPYyNIbL. ['OMoIOrHuecKuil psa.

Paznen 2: TeopeTnueckre OCHOBBI OpraHuyeckoil xumuu (44)

l'omomnoru. CrpykrypHas nuzomepus. Homenknartypa.

DIeKTpOHHAs MPHUPO/Ia XUMUIECKUX CBS3CH B OPraHMYECKHUX COCJIUHCHHSIX.

Kitaccudukanus opraHu4eckux coelMHeHUH.

HemoncTpanuu. O0pa3ipl OpraHnIeCKUX BEIISCTB U MaTepraioB. Moenu MOJIEKYJl OPTraHHYeCKUX
BelecTB. PacTBOpUMOCTh OpraHWYECKHX BEIISCTB B BOJIE M HEBOJHBIX pacTBopHTeNsx. [LiaBienue,
00yTIIMBaHHE U TOPEHHUE OPTaHUYECKUX BEIISCTB.

Paznen 3: YIJIEBOJJOPOMBI (11 )

[IpenenbHbIC YTIAEBOAOPOABI (TKAHBI)

Ctpoenne ankaHoB. ['omonormueckuit psin. Homenkinatypa u wuzomepus. Dusnmdeckue Hu
XUMUYECKHE CBOWCTBa ankaHoB. Peakinus 3amemenus. IlonydyeHne M NOpUMEHEHHE aJIKaHOB.
IlonaTne o mUKIOATKAHAX.

Hemonctpanuu. B3peiB cMecu MeTaHa ¢ Bo3yxoM. OTHOLIEHUE aIKaHOB K KMCIIOTaM, LIeJI04YaM,
pacTBOpy IepMaHTaHaTa Kajus 1 OpOMHOH BoJIE.

JTabopatopHble OnbIThl. VI3roToBIeHNE MO/IEIel MOJIEKYII yIIIeBOIOPOAOB U TAIOr€HOMPOU3BO/IHBIX.
Pacuernbie 3amaun. HaxoxaeHne MOJIEKYISIpHON (POPMYITbI OPraHHYECKOro COSANHEHHS 10 Macce
(0OBeMyY) IPOYKTOB CrOpaHHSI.

Henpenenbuble yrneBomoponsl AnkeHbl. CtpoeHue ankeHoB. l'omonormueckuid psza. Homenknatypa.
H3omepus: yriaepomgHoOM ULenu, MNOJOXKEHUS KPaTHOW CBSI3H, yuc-, mpanc- N30Mepud. XHUMHUUYECKHUE
CBOMCTBA: peaKLUU OKUCIEHUS, IPUCOESAMHEH M, ToTuMepu3auuu. [IpumeHeHne aikeHoB.

Anxanuensl. Ctpoenue. CoiictBa, mpumeHenue. [Ipuponnslii kaydyk.

Anxunbl. Ctpoenue aneruieHa. 'omonoru u uzomepsl. Homenkinatypa. @usndyeckue 1 XUMHUECKHE
cBoiicTBa. Peakuuu npucoeanHenus u 3amernienus. [Ipumenenue.

Hemonctpanuu. [lonydenue anernieHa kapOUIHBIM criocoooM. B3aumoneiictere
alleTHIICHa C PaCTBOPOM IIepMaHTaHaTa KaJus U OpoMHOH Bojoi. ['opeHue aneruicHa.
Paznoxenue kayuyka npu HarpeBaHUM U UCIIBITAHUE ITPOAYKTOB Pa3ilOKEHHUS.



[Ipaktuueckas pabota. [lonmydeHue 3TUIeHA U N3yYEHHE €T0 CBOMCTB.
. ApomaTHuecKue yriieBoAOpOAbI (ApeHbI)

Apensbl. CtpoeHue 6eH30ma. V3oMepus u HoMeHKIaTypa. OU3ndeckue U XMMUYECKHE CBOICTBA
Oen3ona. ['omornoru 6eH3ona. I'eHeTHUecKast CBA3b apOMAaTUUECKUX YTJIEBOJOPOAOB C APYTUMH
KJIaccaMH yTJI€BOAOPOJOB.

HeMoHcTpanuu. beH301 Kak pacTBOpUTENb, ropeHue Oensona. OTHomeHne OeH301a K GpoMHOM
BOJIE M pPacTBOPY IIepMaHTaHaTa Kanus. OKUCIIeHHEe TOIyona.

IIpupoaHbIe HCTOYHUKH YITIEBOAOPOIOB

[pupoansrii raz. Hedpte u Hegrenponyktel. @usndeckue cBoiictBa. Ciocodbl mepepaboTKu
He(TH.
HemoncTparun. O3HaKoMIIeHHE ¢ 00pa3naMy IPOAYKTOB HeTenepepadoTKH.

Pasnen 4. Kucnopozcoaepskaiiue opranuueckue coequuaeHust (12 q)
OnHoaTOMHBIE IpeaenbHbIe cIUPTH. CTpoeHne MOJIEKy, QYHKIHOHAIbHAs Tpymna. BomopoaHas
cBs3b. V3oMepus u HoMeHKIaTypa. CBOiCTBa MeTaHONA (3TAHONA), TONYICHUE U IIPUMEHECHHE.
®uU3NONIOrNYECcKOoe IeUCTBUE CIIUPTOB Ha OPraHU3M YEJIOBEKA.

MHoroaToMHbIE CHUPTHL. DTUIIEHTJINKOJb, TuiepuH. CBoONCTBA, TPUMEHEHHE.

@®enonbl. CTpoeHNE MOJIEKYIIH (heHona. B3anMHoe BIMsSHEE aTOMOB B MOJIEKYJIE Ha IpEMEpe
Moutekyibl peHona. CporicTBa. TOKCHYHOCTH eHONa U eTo coenuHeHuid. [Ipumenenue gpenona.
'eneTnueckast CBsI3p CIUPTOB U (EHONA C YTIIEBOIOPOIaMH.

Hemonctpanuu. Bzaumoneticreue perona ¢ OpoMHON BOAOK U paCTBOPOM THIPOKCHIA HATPHUS.
PactBopenue rimnepuna B Bojae. Peakius rimuepuna ¢ ruapokcunom meau (I1).

Pacuernpie 3agaun. PacyeTsl mo XUMUYECKHM YPaBHEHUSM IIPU YCIOBHH, YTO OJHO U3
pearupyronux BeMecTB JaHO B N30BITKE.

AJBJEeTn b, KETOHBI, KAPOOHOBBIE KHCIIOTHI

Anpnerunpl. Kemonwt. Ctpoerune monekyn. yHknuonansHas rpynmna. 3omepus 1 HOMEHKIATYypa.
dopmanpaeru U aneTaabIeTua: CBONCTBA, MOIYICHUE U IPIMECHEHHUE.
Ayemon — npedcmagumens kemonos. Ilpumenenue.

OmnHOCOCTaBHBIE MIPEeIbHEIE KapOOHOBBIE KUCIOTHL. CTpoeHHEe MONIeKyl. DyHKITOHATbHAS
rpynmna. M3oMmepus u HoMeHKIatypa. CBoiicTBa KapOOHOBBIX KHCIOT. [IpuMeHeHue.

KpaTkue cBeneHus 0 HeMpeaenbHEIX KapOOHOBBIX KHCIIOTaX.

l'enetnueckas cBsi3b KapOOHOBBIX KUCIIOT C IPYTHMH KJIACCAMH OPTaHHYECKUX COEIMHEHHH.
Hemonctparun. [lorydenne sTaHats OKACICHUEM 3TaHONA. B3anMozeiicTBre MeTaHamus (dTaHalsA) C
aMMHa4YHBIM pacTBOpoM okcuja cepedpa(l) u runpokcuna meau(Il). PacTBopenue B aneToHe
Pa3IIMYHBIX OPTaHUIECKHUX BEIICCTB.

[IpakTraeckas padota. PemeHne skcriepuMeHTaIBHBIX 33144 Ha PacllO3HABAaHHE OPTaHMIECKUX
BCIIECTB.

Pacuernsie 3agaun. OmnpeneneHrne MacCOBOH MM 0O0BEMHOM TOJHM BRIXOAA MPOAYKTA PEAKIINH OT
TEOPETHIECKA BO3ZMOXKHOTO.

Kupsl. Haxoxxnenue B npupoze. Coiicta. [Ipumenenue.

Morowgue cpeocmea. Ilpasuna bezonacnoeo obpawenusi co cpeocmseamu ovimogoti xumuu. I'moko3a.
Crpoenne monekynbl. CoiicTBa ritoko3sl. [Ipumenenne. Caxaposa. CBolicTBa, IPUMEHEHUE.

Kpaxman u uensronao3a — npeacTaBUTENN IPUPOIHBIX MOIUMEPOB. Peakius moJuKoHaeHC caly.
duznueckue u XuMuueckue cBoiicta. Haxoxaenue B npupoje. [Ipumenenune. AuetaTHoe BOJIOKHO.

HemoncTpauuu. PacTBOpUMOCTD )XKUPOB, 10Ka3aTENbCTBO UX HEMPEAEIbHOr0 XapakTepa, OMblUIEHHE
xupoB. CpaBHEHHE CBOWCTB MblJjla U CHHTETHYECKHX MOIOLIUX CPEACTB.
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B3aumogeiicTBue rimoko3sl ¢ ruapokcuaom Meau(l1). BzaumoneiicTBre MIFOK036I ¢ aMMUAAYHBIM
pactBopoM okcuja cepedpa(l).

B3aumoeiicTBre caxapo3bl ¢ THAPOKCUIOM Kaiblisi. B3anMopelicTBre Kpaxmalia ¢ HOIOM.
Tunponus xpaxmana. O3HaKOMIIEHHE C 00pa3aMy MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

[pakTrueckas padoTa. PerneHne sKCIepUMEHTAIBHBIX 3a/1a4 Ha MOJyYEHHE U PACIO3HABAHUE
OpPTaHUYECKUX BEIIECTB.

Pasnen 5. Asorconepikaiiue opranndeckue coeuHeHus (4 1)

Ammunsbl. CTpoeHue Monekyll. AMuHorpynmna. @u3nyeckue U XUMUYECKHE CBONCTBA. AHUIIKH.
CBoiicTBa, IpUMEHEHUE.

AMuHOKHCIOTHL. V30Meprs n HOMeHKIaTypa. CoiicTBa. AMUHOKHCIIOTH Kak aM(OoTepHbIe
opraHuueckue coeauHenus. [lpumenenue.

Benku — npupoansie moauMepsl. Cocta u cTpoeHue. Ousnueckne 1 XUMHUECKHE CBOMCTBA.
IIpeBparmienne 6eIKOB B OpraHu3Me. Y CIIEXH B U3yUYEHUH U CHHTE3¢ OCIKOB.

XuMus " 310poBke yenoseka. Jlekapersa. [Ipo0Oiaemsl, CBA3aHHBIE ¢ TPUMEHEHUEM JIEKAPCTBEHHBIX
[IpenaparTos.

Hemonctpannn. Okpacka TKaHU aHUIMHOBBIM KpacuTeneM. Jloka3aTeabCTBO HAINYUS
(YHKIIMOHAIBHBIX TPYII B PACTBOPAaX aMUHOKHUCIOT. L[BeTHBIC peakium Ha Oenku (OuypeToBas u
KCAHTOIPOTEHHOBAS PEAKIUH).

Pasnen 6. CunteTnueckue moauMeps (2 1)
[TonsiTHe 0 BEICOKOMOJIEKYJISIPHBIX cOeAnHEHMX. [lommMepsl, morydaemMble B peaKIusIx
nonuMepu3anuu. Ctpoenue mosiekya. [lomudtiiien. [Momunponunen. @erongpopmanvoecuonvie cMoubl.
Cunrernueckue kayuyku. CTpoeHue, CBOWCTBA, MOJyUYECHNUE U IPUMEHEHHUE.
Cunrernueckue BonokHa. Kanpon. JlaBcaH.
Hemonctparun. OO6pa3nbl miIacTMace, CHHTETHICCKUX KaydyKOB U CHHTETUYECKUX BOJOKOH.
[Ipaktruueckas pabota. Pacro3sHaBaHue TuiacTMacc U BOJIOKOH.

OBIIAS XUMMS 11 kaace 34 u/roa (1 u/Hen.)

TEOPETUYECKHUE OCHOBbI XUMHNHU

Paznea 1. Bakneimme XuMu4ecKue MOHATHSA U 3aKOHBI 3 4
Atom. Xumuueckuii anemenT. 3otomsl. [IpocTeie v CHOXKHEBIE BETIECTBA.

3aKOH COXpaHEHHS MacChl BEILIECTB, 3aKOH COXPAHEHUS U IPEBPAILEHUS SJHEPTUH IIPU XUMUUYECKUX
peakuusx, 3aKoH IOCTOSHCTBA cOCTaBa. BemiecTBa MOJIEKYISpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Paznea 2. [lepuoanyeckuii 3aK0OH U MePUOAUYECKAs CHCTeMa XUMH4Yeckux djaemenToB /1. U.
MeneJieeBa Ha OCHOBE YYECHHUSI O CTPOCHUM aTOMOB 4 4

IIepnonuueckunil 3aKOH U IEPUOINYECKAS CHCTEMA XUMUUECKHX d1eMeHToB [[. . MeHneneeBa Ha

OCHOBE YUYEHUS O CTPOCHUH aTOMOB

Amomnvle opoumanu, S-, p-,é-u/-snexmponvt. OCOOEHHOCTH pa3MEIICHUS YIEKTPOHOB IO OPOUTATISIM B
aTOMax MaJbIX U OOJBIINX MeprooB. CBI3b MEPHOINICCKOTO 3aKOHA U MIEPHOIMIECKON CHCTEMBI
XUMHYECKUX DIIEMEHTOB C TEOPUEH CTPOCHUS aTOMOB. Kopomkuil u OnunHblil 6apuanmsl maoiuybl
Xumuyeckux snemenmog.Ilonooicenue 6 nepuoouneckol cucmeme xumudeckux snemenmos Ji. U. Menoeneesa
6000p00a, TAHMAHOUOO08, AKMUHOUOO08 U UCKYCCMBEHHO NOLYYEHHbIX I1eMEHNOB.

BajieHTHOCTB U BaJIEHTHbIE BO3MOXKHOCTH aTOMOB.

Paznen 3. Ctpoenne BemecrBa S 4
Xumuueckas cBsa13b. MonHast cBs13b. KaTuoHsl ¥ anuonbl. KoBajnenTHas HCIOJIApHAs CBA3b.
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KoBanentHas noJisipHas CBA3b. 9HCKTpOOTpI/IHaTeHBHOCTL. CrelleHb OKUCICHH. MeTaluInuecKas CBSI3b.
BO()OpO()HLZﬂ C6A13b. Hpocmpaucm@eHHoe cmpoerue MOJEKY1 HeOPpcAHUYEeCKUX U OPpcAHUYEeCKUX e ecme.

Tunsl KPUCTAJINIMICCKUX PCHICTOK U CBOMCTBa BEIIECTB.
HpI/I'-II/IHI)I MHOFOO6paSI/I$I BCIICCTB: U30MEPpUs, TOMOJIOT U, AJUIOTPOINA, U30MONUAL.

Hucnepcueie cuctembl. UcTuHHBIE pacTBOPBI. CrOCcOOBI BBIpa)KeHU KOHLIEHTPAIIMH PaCTBOPOB:
MaccoBast 10JIsl PaCTBOPEHHOTO BEILECTBA, MOLAPHAS KoHYyenmpayus. Konnouonvie pacmeopwi. 3o1u, 2enu.

HdemoncTpauu. Moeny HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX ¥ METAJUTHYCCKUX KPUCTATUTHICCKIX
pemerok. Opdext Tunaans. Moaenu MoJieKys H30MEPOB, TOMOJIOTOB.

JlaGopaTopHbie ONBITHL. [IpUrOTOBIIEHNE PACTBOPOB 3aJIAHHON MOJISPHON KOHIIEHTpAIUH.

Pacdernsie 3a1aun. Berurcienrne Macchbl (KOJTUYECTBA BelIeCTBa, 00beMa) MPOAYKTa peaKIliu, eCliu
JUUIs1 €r0 MOJIyYEHHUs 1aH pacTBOP C ONPEIEIEHHON MacCOBOM J0JIE€H HCXOAHOTO BEIIECTBA.

Pasznen 4. Xumnuyeckue peakuuu 7 4

Krnaccuduxanus XuMHUECKUX peakluii B HEOPraHMIECKOM 1 OpraHM4eCKOH XUMHH.

CKOpOCTh peakIfK, €€ 3aBHCHMOCTh OT pa3luyHbIX (akTopoB. Katamus3 W KaTaam3aTopsI.
OOpatumocTh peaknuil. Xumudeckoe paBHOBecue. CMelleHUE paBHOBECHS TI0J] JIeHCTBHEM
pasimunbix ¢aktopoB. I[lpuanun Jlelllarenbe. [Ipon3BOACTBO CEpPHOW KHCIOTHI KOHTAKTHBIM
crrocoboMm.

Onexrponutuyeckas aucconnanus. CuibHbie U ciaadbie 3nekTpoiauTsl. Cpea BOAHBIX
pacTBOPOB: KUciasi, HEUTpalbHas, NenovHast. Booopoowuiii nokazamens (pH) pacmeopa.

HemoncTparun. 3aBUCHMOCTE CKOPOCTH PEaKINU OT KOHIICHTPAIIMH U TeMIlepaTypsl. Pa3inoxenune
MEepPOKCHIa BOJOPOA B IPUCYTCTBUN KaTannu3aropa. OmnpeneneHune cpeabl pacTBOpa C MOMOIIBIO
YHUBEPCAIHHOT'0 HHANKATOPA.

JlaGopaTopHbie OnbITHL. [IpoBeneHne peakiuii HOHHOT'0 0OMEHa NI XapaKTePUCTUKH
CBOWCTB AJIEKTPOJIUTOB.

HEOPI'AHUYECKA XUMUA

Paznen 5. Meranael 7 4
MerTaiuiel

[TonoxeHne METaIIOB B MIEPUOUYECKON CHCTEME XuMHIecKux siaemeHnToB /. U.
Menneneea. O0mue CBOMCTBA METAIOB. DIEKTPOXUMUYECKUAN P HAPSHKEHUH METaJIOB.
OO61mue crmocoObl TOMYYEeHU S METAJUIOB. DIIEKTPOJIM3 PACTBOPOB M pacIliaBoB. [lonsmue o
Kkoppo3uu memannos. Cnocobwvl 3auumsl om Koppo3sui.

0030p METAIIIOB TIABHBIX MOATPYHI (A-TPYIIT) IEPUOANUSCKON CHCTEMBI XUMIIECKAX
3JIEMEHTOB.

O630p MeTa)mioB 1O0OYHBIX moArpynn (b-rpynmn) mnepHoaMYecKod CHCTEMbl XHMHYECKHX
AJIEMEHTOB (MeJlb, ITUHK, JKEJIe30).

OKCHUJIBI ¥ THAPOKCHU Bl METAIIIOB.

HemoncTpanuu. O3HaKOMIIEHHE ¢ 00pa3llaMHi METAJUIOB M X coeMHeHni. B3aumonelicrBue
IIEJIOYHBIX U IIETOYHO3EMENBHBIX METAJJIOB ¢ BOJAOW. B3anmoaelcTBre MeIH C KHCIOPOJIOM U CEPOU.
OnekTponu3 pactBopa xjgopuaa Mean(11). OneITel 1O KOPPO3UU METAJIOB U 3aLIUTE OT Hee.

JlabopaTopHbIe OIMBITEL. B3anMoneicTBIE MUHKA U JKeJe3a ¢ pACTBOPAMH KHCIOT U
uienoyeil. 3HakoMcTBO ¢ 00pa3liaMyu METaJIOB U UX pydaMH (paboTa ¢ KOJUIEKIHUAMU ).

PacyerHnie 3amaun. PacueThl Mo XUMHYECKUM YPaBHCHUAM, CBA3aHHBIC C MaccoBO# monei
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BbIXOJa MPOAYKTA p€aKuu OT TCOPETHUYICCKH BO3MOKHOIO.

Pa3znen 6. Hemeraninl 8 u

O630p CBOﬁCTB HEMETAJIJIOB. OKI/ICJ'II/ITCJ'II)HO-BOCCTaHOBI/ITeHLHLIe CBOﬁCTBa THUIIUYHBIX
HEMETAJIJIOB. OKCI/II[I)I HEMETAJJIOB U Kncnopozlcozlepmanme KU CJIIOTHI. BOI[OpOI[HI)Ie
COCIMHCHHUS HEMECTAJIJIOB.

HCMOHCTpaHI/II/I. O3HaKOMIICHUE C 06pa3uaMM HEMCTAJIJIOB. O6p33HLI OKCH 0B HEMCTAJJIOB U
KHCJIOpOACOACPIKAIUX KUCIIOT. FOpeHI/IC CEpHI, (bocq)opa, KeJjie3a, Maruust B KUCJIOPOAEC.

JlaGopaTopHbIe OMBITH. 3HAKOMCTBO ¢ 00pa3laMy HEMETAJIJIOB M UX IIPUPOAHBIMU COSINHEHUAMH
(paborta ¢ xomunekuusiMu ). PacrosHaBaHue XJI0pUIOB, Cylb(aToB, KapOOHATOB.

IIpakTnueckas padota. PereHne ka4eCTBEHHBIX U pacUeTHBIX 3a7ad.
JeHernueckas cBsi3b HEOPraHUUYECKUX M OPTaHMYECKHUX BEIECTB.

I'enetnueckas cBs3b HCOPraHNYCCKUX U OPraHnvYCCKUX BCUICCTB.

IIpakTukyM: peleHne 3KCIepuMEHTaNbHBIX 3aa4 110 HEOPraHUYECKOW XUMUH; PELLICHUE
9KCIIEPUMEHTAIBHBIX 3a]1a4 IO OpPraHNYeCKOH XUMUH; MOJIydeHHe, COOMpaHIe U paclio3HaBaHUE
ras3os..

TPEBOBAHMUS K YPOBHIO ITOAI'OTOBKU BBIITY CKHHUKA 11 KJIACCA.

B pesynomame uzyuenust xumuu Ha 6a3060M yposHe YUeHUK Q0N)CeH 3HATH/TIOHUMATh:
POJIb XUMUU 8 eCINECMBO3HANHUU, €€ CBSI3b C IPYTUMH €CTECTBCHHBIMY HAayKaMH, 3HAUCHHE B KU3HU
COBPEMEHHOTO OOIIEeCTBA;

8adCHelluUe XUMUyecKue NoHAMus. BEIeCTBO, XUMUYICCKIHA 2JIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB U
MOJIEKYII, HOH, aJNIOTPOIIHS, HYKIUIBI U U30TOIIbI, aTOMHEIE S-, p-, J-OpOUTAIH, XUMHYECKAasl CBSI3b,
3IEKTPOOTPULIATENEHOCTD, BAaJICHTHOCTD, CTEIICHb OKUCIICHHUS, IIPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJ,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00bEeM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS,
KOMIUIEKCHBIE COSANHEHUS, TUCIIEPCHBIC CUCTEMBI, HCTUHHBIE PACTBOPHI, AIMCKTPOITUTHIECKAST
IUICCOIUAIINS, KHCIOTHO-OCHOBHBIE PEAKIIH B BOJHBIX PACTBOPax, THIPONIN3, OKUCICHUE I
BOCCTAHOBJICHHE, JJIEKTPOJIN3, CKOPOCTh XUMUYECKON PEaKIiH, MEXaHU3M PEaKIINH, KaTaju3,
TeIUI0BOi 3(pPpeKT peakium, XUMHIECKOEe paBHOBECHE, OCHOBHBIE THITHI PEaKIIi B HEOPraHIMIECKOH 1
OpPTraHUYECKON XIUMUH;

OCHOBHbIE 3aKOHbL XUMUU: 3aKOH COXPAaHEHHS MacChl BEIIECTB, IEPUOANYCCKUI 3aK0OH, 3aKOH
MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo, 3aKOH JSHCTBYIOIIMX Macc;

OCHOBHbBIE MEOPUU XUMUYU: CTPOCHUS aTOMa, XUMUYECKOM CBSA3U, 3JIEKTPOJIUTUIECKOHN AMCCOLUALUY,
KHUCIIOT U OCHOBAHUM, CTPOCHUS OPTaHUYECKUX COCIUHEHU;

Kaaccugpuxayuio u HoMeHKIamypy HeOpraHnIeCKUX N OPTraHUIECKUX COCITNHEHHIA;

seecmea u mamepuaisl, WUPOKO UCNOJIb3YeMble 8 npakmiukKe. OCHOBHBIC MCTaJIJIbI U CIIJIaBBI, Fpa(l)I/IT,
KBap1, CTCKJIO, HEMCHT, MUHCPAJIbHBIC y,Z[O6peHI/I}I, MHUHECPAJIBHBIC 1 OPraHUYC€CKUE KUCIIOThI, MICJIOYH,
aMMHaK, HCKYCCTBECHHBIC BOJIOKHA, Kay4yKH, IIJIAaCTMACCHI, )KUPbI, MblJIa 1 MOIOIIUE CPCIACTBA,

ymemy:

Ha3bl6amb U3yYEHHBIE BEIIECTBA 10 «TPUBHAIBHONY» U MEXAYHAPOIHON HOMEHKIATYpaM;

onpedesimy. BAIEHTHOCTD U CTEIIECHh OKUCICHUS XUMAYECKUX DJIEMEHTOB, 3aps] HOHA, THI XUMHUIECKOH
CBSI3U, IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, TUIl KPUCTAININYECKON PeIIeTKH, XapaKTep cpelbl B
BOJHBIX PacTBOpax, OKUCIUTEIb U BOCCTAHOBUTEIb, HAIPABIIEHUE CMEILEHUSI PAaBHOBECHS IO BJIU SHUEM
Pa3IHYHBIX (PaKTOPOB, U30MEPHI H TOMOJIOTH, TPUHAISKHOCTh BEIIESCTB K PA3IMYHBIM KiIaccaM
OpPraHUYEeCKUX COSJUHEHUH, XapaKTep B3aUMHOTO BIMSIHUS aTOMOB B MOJIEKYJIaX, TUIIbl PEaKUuil B
HEOPraHW4YeCKOi U OpraHuYeCKOH XUMHUH;

xapakmepuzoeanisv. 3JICMEHTHI 11O UX IMOJOXCHHIO B HepPIOI[I/I‘IeCKOfI CUCTEMC II.H.MGHI[@J'ICCB%I; 06H.II/IC
XUMHUYECKHE CBOMCTBA MCTaAJJIOB, HEMCTAJIJIOB, OCHOBHBIX KJIACCOB HCOPraHUICCKUX COCHHHCHHﬁ;
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00BACHAMb: 3aBUCUMOCTb CBOICTB XUMHYECKOI'0 3JIEMEHTa U 00Pa30BAHHBIX UM BELIECTB OT IOJOXKEHUS B
nepuoauueckoil cucreme JI.J1. MeHneneesa; 3aBUCUMOCTb CBOMCTB HEOPIaHUUECKUX BEIIECTB OT UX
COCTaBa U CTPOCHUS; IPUPOJY U CIOCOOBI 00pa30BaHUS XUMUUECKOM CBSI3U; 3aBUCUMOCTb CKOPOCTHU
XMMHUYECKOH peaklUy OT pa3InYHbIX (paKkTOpOB;

BLINONHAMb XUMUYECKUL IKcnepumenn 1mo: paClioO3HaBaAHUTO Ba)KHEUIIMX HEOPraHn4eCKuX U OPpraHuICCKUX
BCIUICCTB; MOJYUCHNIO KOHKPETHBIX BEIIECCTB, OTHOCAIINUXCS K H3YUYCHHBIM KjlaCcCaM COGI{I/IHeHI/II\/'I;

npo6oouUmb PacueThl 10 XMMUYECKUM (OpPMYJIaM U ypaBHEHHUSIM peakIuii;
ocyujecmenams CaMOCTOSTENbHbIM MOMCK XUMUYECKON HH(POPMALIUU C HUCTIONb30BAHUEM PA3IUYHBIX
HCTOYHHUKOB (CIIPABOYHBIX, HAYYHBIX U HAyUYHO-TIOMYJISIPHBIX U3AHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,

pecypcoB MHTepHeTa); HCII0JIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JIIsI 00pabOoTKU U Mepefayn
nH(OpPMAIINK U €€ IPEACTABICHHS B Pa3IHUHBIX GopMax;

HUCIIOJIb30BaTh HpI/IO6peTeHHLIe 3HAaHHUA U YMCHUSA B HpﬁKTH‘IGCKOfI JACATCIbHOCTH U HOBCC,Z[HGBHOﬁ KHU3HU
JJI:

IMOHHUMAaHHS TI100aJbHBIX npo6neM, CTOAIIUX MEPEI YCTIOBCUECCTBOM: I KOJIOTHUICCKUX, DOHCPIETUICCKUX U
CBIPbCBLBIX;

O0BSICHEHUS XMMUUYECKUX SABJICHUH, MPOUCXOASIINX B IPUPOJE, OBITY U HAa IPOU3BOACTBE; IKOIOTUIECKH

IPaMOTHOTO TIOBEJICHUSI B OKPYXKAroIIeh cpee;

OLICHKH BIUSHIS XUMHUECKOTO 3aTPs3HEHUS OKPY’KAIOLIeH cpe/ibl Ha OPTaHn3M 4YelIoBeKa U APYTUe
KUBBIE OPTaHU3MEI;

0e3omacHoii pabOTHI C BElIeCTBAMH B JIabopaTopuu, OBITY U HA TIPOU3BOJICTBE;
OompeACICHUA BO3MOXHOCTHU MMPOTECKAHUA XUMUYCCKUX HpeBpa]lIeHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX U OLCHKH

nux HOCHGHCTBHﬁ; paciiozHaBaHUuA U I/I,Z[GHTI/I(l)I/IKaLII/II/I Ba)KHEHIITNX BE€IIECTB U MAaTCPpHAJIOB; OLICHKHU
KadecTBa MUTHEBOM BOABI U OTACIBHBIX NUIIEBLIX ITPOJYKTOB;

KPUTHYECKOH OI[EHKH JOCTOBEPHOCTH XUMHYECKOIH HH(POPMAIINH, ITOCTYNAIOMIEH U3 Pa3InIHBIX
HCTOYHUKOB.

4. KpuTepnu oueHMBaHUSI YCTHBIX OTBETOB M MUCbMEHHBIX Pa00OT M0 XMMHH.

Pe3ynbraThl 00yueHHst XUMUH TOJDKHBI COOTBETCTBOBATH OOIINM 3ajla4aM IpeMeTa U
TpeOOBaHMAM K €r0 YCBOCHHIO.

PesynbTaThl 00yueHHs OLIEHUBAIOTCS 110 MATHOAIIBHOM cucTeMe. [Ipy OlleHKe YUUTHIBAIOTCS
CIIEAYIOIIME KaueCTBeHHbIE MTOKa3aTeIH OTBETOB!

* rryOMHa (COOTBETCTBHE H3YYEHHBIM TEOPETUUCCKUM OOOOIICHHSAM);

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMbIM B IIPOrpaMMe YMEHHUSIM [IPUMEHSITh HOTYYCHHYIO
nH(DOpMaIHIO);

MTOJTHOTA (COOTBETCTBHE 00BbEMY MPOTrpaMMbl U HH(POpMAITUU yueOHUKA).

[pu olieHKe YYUTHIBAIOTCS YHCIO M XapakTep OMUOOK (CylIeCTBEHHbBIE UM HECYIECTBEHHbIE).

CyuiecTBeHHbIE OIIMOKM CBSI3aHBI C HEJAOCTATOYHON TJIyOMHOW U OCO3HAHHOCTBIO OTBETa
(HampuMmep, YYCHUK HEeMpaBHIbHO YKa3al OCHOBHbBIC MPU3HAKH MTOHSATHIA, ABJICHUH, XapaK TePHbIE CBOWCTBA
BELIECTB, HENPAaBWIBHO CHOPMYIMPOBAI 3aKOH, MPAaBWIO M T.A. HIM YYCHHK HE CMOI NPHMEHHTBH
TEOPETUYECKUE 3HAHUS M OOBSCHEHUS W MOPEACKA3aHUs SBJICHHH, YCTAHOBJICHHH MPUYUHHO-
CIIEZICTBEHHBIX CBs3€il, CpaBHEHHS U KIACCU(DUKALMH SBJICHUHN U T. II.).

HecyuiecTBeHHbIE OIIMOKH ONMPEIENSIOTCS HEMONHOTOW OTBETa (HAIpUMeEp, YIyIIEHHE W3 BUIA
KaKoro-nmubo HexapakTepHOro (akra MpH ONMHCAHWH BEIIECTBa, mpoiecca). K HAUM MOXHO OTHECTH
OrOBOPKH, OMHKCKH, JAOMYIIECHHbIE 10 HEBHUMATEIBHOCTU (HAPUMEp, Ha JBa 1 OoJiee ypaBHEHHUH peakiuii
B [IOJHOM HOHHOM BHJI€ JOMYIIEHa O/iHa OIKHOKa B 0003HAYCHUH 3apsijia HOHA).

PesynbTathl 00y4YeHUs MPOBEPSIOTCS B IPOIECCE YCTHBIX M NMHUCHMEHHBIX OTBETOB YyYaIlUXCs, a
TaK)kKe IPY BHIMTOTHEHUU HMH XHMHYECKOTO dKCIIEPIMEHTA.

OneHka yCTHOrO OTBETa
Onenka «5»:
* OTBET IMOJIHBIA U MPAaBUIBHBIN HA OCHOBAHWHU H3yUEHHBIX TCOPHIl;



* MaTEpUa U3JI0KEH B OMPEIICICHHON JIOTHYECKOM TOCIEeIOBATEIbHOCTH, IUTEPATYPHBIM S3BIKOM;
* OTBET CaMOCTOSTEIBHBIH.

OreHka «4»:
* OTBET IMOJIHBIY U PaBUIBHBIN HA OCHOBAHUHU M3yYCHHBIX TCOPHIA;
* MaTepual U3I0KEH B ONPEICICHHOW JOTMYECKON MOCIeNOBATEIBHOCTH, MPH 3TOM JOMYIIEHBI
JIBE-TPU HECYIIECTBEHHBIC OMIMOKH, UCIPABICHHBIC IO TPEOOBAHUIO YUUTEIIS.

Orenka «3»:
* OTBET MOJHBIA, HO IPH 3TOM JONYIICHA CYIIECTBEHHAas OMIMOKA WM OTBET HEMOJHBIH,
HECBSI3HBIH.

OreHKa «2»:
* MPHU OTBETE OOHAPYKEHO HEIIOHUMAHHUE YYAIUMCsI OCHOBHOT'O COJIEpXKaHMs y4eOHOTO MaTepraia
200058 JIOHyIJ_leHI:I CyHleCTBeHHI)Ie OI_HI/I6KI/I, KOTOpLIe yl{amnﬁcx HE MOXKCET I/ICHpaBI/ITL HpI/I
HaBOAAIIUX Bonpocax y‘lI/ITeJ'Ifl.

Ornenka «1»:
* OTCYTCTBHE OTBETA.

OrieHKa MUCbMEHHBIX padoT

1. Oyenxa sxcnepumenmanbuslx yMeHUu

OHGHKa CTaBHUTCI Ha OCHOBaHHH H36H}OJICHI/I$[ 3a y4alquMHUCs U TMCbMEHHOTO OTUYCTA 3a
pabory.

OrmeHka «5»:
* paboTa BEHIIOIHEHA IOTHOCTHIO M IIPAaBIIIBHO, C/IECTAHbI TPABIIIbHBIC HAOMIOCHHS U BBIBOIBI;
* OKCIIEPUMEHT OCYIIECTBIEH IO IUIAHY C YYETOM TEXHHKH O€30MacHOCTH M HpaBHI paboTHI ¢
BEII[ECTBAMH U 000pyIOBaHHEM;
* TPOSIBJICHBI OPTaHNU3ALHMOHHO-TPYIOBBIC YMEHHS (ITOAIEPKUBAIOTCS YUCTOTa pabodYero Mecra u
MOPSIOK HA CTOJIE, SKOHOMHO HCIIOJIB3YIOTCS PEaKTUBEI).

OweHka «4»:
* paboTa BBHINONHEHA IPABIJIBHO, CIEIAHBI NpPaBHIbHBIC HAONIONCHUS M BBIBOIBL, HO HPH 3TOM
9KCIIEPUMEHT IIPOBEACH HE MOJHOCTHIO WM IONYIICHH HECYIISCTBEHHBIE OMMOKH B paboTe ¢
BEII[ECTBAMU U 00OPYIOBAaHHEM

OneHka «3»:
* paboTa BEINIOJHEHA MPABIJIEHO HE MEHEE YeM HAIlOJIOBUHY WIIH JOIYIICHA CYIIECTBCHHAS OIINOKa
B XOJIe¢ JKCIICpUMEHTa, B OOBSICHCHHH, B 0DOPMIICHUH PaOOThI, B COONIOJACHUU TMPABHJI TEXHUKH
0e30macHOCTH TIpU paboTe ¢ BelmecTBAaMH H OOOpYJIOBAaHHEM, KOTOpas HCHpPaBJISACTCA II0
TPeOOBAHHIO YUUTEIN.

OweHka «2»:
* momymieHsl nBe (u Oonee) CyIIiecTBEHHBIE OMIMOKH B XOAE JKCIIEPHUMEHTa, B OOBICHEHHH, B
o opMIIeHIH pabOThI, B COOIIOJICHUH TIPABIII TEXHUKH 0€30ITaCHOCTH MPHU paboTe C BENIECTBAMU H
000pyIoBaHNEM, KOTOPHIE YUAIIHICS HE MOXKET UCIIPABUTE JaKe 110 TPEOOBAHUIO YIUTEIIS.

Onenka «1»:
* paboTa HE BBHITIOTHEHA, ¥ YYaI[erocsi OTCYTCTBYIOT SKCIIEPUMEHTANBHEIC YMEHHUS.

OrnieHka yMEeHUM peniaTh SKCIEPUMEHTAbHBIC 3aa4K

Orenka «5»:
* [UIaH PEMIEHHUS COCTABIIEH IIPABUIBHO;
* MPaBUJILHO OCYIIECTBIICH MOAOOP XUMUYCCKUX PEAKTHBOB M 000PYIOBAHHSI;
* JIaHO IOJIHOE OOBSICHEHHE U CJI€JIaHBI BEIBOJIEI.
Orenka «4»:
* IJIaH PEHICHUS COCTABJICH MTPABUIILHO;
* MPaBUILHO OCYIIECTBIICH MOA00p XMMHYECKHX PEAKTHBOM M 000PYIOBaHHUS, TP 3TOM JOMYIIECHO



He Ooyiee IBYX HECYIIECTBEHHBIX OMMOOK B OOBSICHEHUH U BHIBOJAX.
OreHka «3»:
* [UTAH PEIICHHS COCTABIICH IPABUIBHO;
*IIPaBUJIBHO OCYIISCTBICH IOJA00p XMMHYECKHMX pPEAaKTHBOB W OOOpYIOBaHUS, HO IOMYyIIEHA
CYIIECTBCHHAS OIIMOKA B OOBSICHEHUH U BEIBOJIAX.
Owenka «2»:
* qomyineHsl 1Be (M Ooyiee) OMMOKHM B IUTaHE PEIICHHUS, B MOA0OpPE XMMHUYCCKUX PEAKTHBOB U
00opyoBaHus, B 00BSICHECHUH U BBIBOJAX.
Orenka « 1 »:
* 3a]]aya He pelleHa.

OueHka yMEHUH peliarh pacyeTHbIE 3a1a4u

OreHka «5»:
* B JIOTMYECKOM PACCYXICHHH M PEIICHUH HET OMHOO0K, 3a/1a4a PelieHa pallMOHAIBHBIM CITOCOO0M.
Orenka «4»:
*B JIOTHUECKOM pACCY)XJICHHUM M PELICHHH HET CYIIECTBEHHBIX OHIMOOK, HO 3ajauda pelieHa
HEpaIMOHAILHBIM CIIOCOOOM HJTH JIOMYIIEHO He 6osiee NBYX HECYNIECTBEHHBIX OINOOK.
OneHka «3»:
*B JIOTUYCCKOM paCCy)K}leHI/II/I HET CyI]_leCTBeHHbIX O[HI/I6OK, HO zlonymeHa CyI]_[eCTBCHHaH O[HI/I6Ka B
MaTEMaTUYECKUX pacyueTax.
OrneHka «2»:
*UMCHOTCSA CyH_IeCTBeHHbIC O[HI/I6KI/I B JIOTUYCCKOM paCCy)KJIeHI/II/I U B pe[HeHI/II/I.

OneHka «1»:
*OTCYTCTBHE OTBETA HA 3aJ]aHUE.

OI_IeHKa IMMCbMCHHBIX KOHTPOJIbHBIX pa60T

Orenka «5»:
*OTBET IMOJHBIA U IPABWIBHBIN, BO3MOXHA HECYIIIECTBEHHAS OIMMOKa.
OweHka «4»:
*OTBET HEMOJIHBINA WM TONYIIEeHO He OoJiee MBYX HECYIICCTBEHHBIX OIHOOK.
OneHka «3»:
*paboTa BBIMOJHEHA HE MEHEe 4YeM HaIoJIOBUHY, JOMYyIIeHAa OJHA CYIICCTBEHHas OmMMOKa W MpHU

3TOM JIBE-TPU HECYIIeCTBCHHBIC.
OweHka «2»:

*paboTa BHIITOMIHEHA MEHBIIIE YeM HAITOJOBHHY WA CONEPKUT HECKOIBKO CYIIECTBEHHBIX OIIHUOOK.
Onenka «1»:
*paboTa HE BBHIITOJIHCHA.

[Ipu olieHKe BBIMONHEHHS MTHCHbMEHHON KOHTPOIBbHOM paboThl HEOOXOIUMO YUUTHIBATH TPEOOBAHHUSI
eIMHOTO OphorpaduIecKOro pekuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJBHYIO PaOOTy KOPPEKTHPYET MPEIIISCTBYIOINE IPH BHICTABICHUH

OTMETKH 33 YETBEPTh, MOIYyTrOue, TO/I.
1. [TepedeHs JIuTEpaTyphl U CPEACTB OOYUCHHUS

e Xwummus. 10 xmacc. (6a3oBbiil ypoBeHs). Pymsutuc I'.E., ®eapaman O.I.

e Xumus. 10 xnacc. DnekrponHoe npunoxenne (DVD) k yuebuuky Pymsutuca I'.E.,
®enpamana @I

*  Xumus. 10-11 xnaccel. Metonuueckue pexkomengauuu. ['apa H.H.

*  Xumus. 10 xnacc. «kKoHcTpykTop» Tekymero kouTpois. Kasanues H0.H.

*  Xwumwus. 10—11 knaccel. dunaktuaeckuii matepuan. Pagenkuit A.M.

e Xwumms. 10—11 kmaccel. 3agaunuk ¢ «momormHaukoM». I apa H.H., I abpycesa H.I.



Xumus. Ypoku B 10 xiacce. I'apa H.H.
Xumus. 10 xnacc. BugeogemMoHcTpanuu.

Xumus. 11 xnacce. (6a3oBslit ypoBens). Pynsutuc I'.E., @enpaman O.1.
Xumus. 11 knacc. Daekrpornoe npunoxkenne (DVD) k yuebuuky Pymsutuca I'.E.,

denpagmana O.I.

Xumus. 10-11 knaccel. Metonuueckue pexkomenganun. ['apa H.H.

Xumus. 11 xnace. «KoHcTpykTop» Tekyuiero koutpoius. Kazanmes FO.H.

Xumus. Ypoku B 11 xiacce. I'apa H.H.

Xumust. 10—11 knacceel. Auaaxtuyeckuit Mmatepuain. Pagenkuii A.M.

Xumus. 11 knace. Bugeonemoncrpanum.

TemaTtnueckoe muanupoBanue 10 kiaacc

Ne Tema Komnuec | Konrponsn | IIpakTnueck
ypoxa TBO ple pabOThl | ue paboTh
4acoB
1 [Ipeamer opranndeckoit xumun. OpraHudeckue 1
BEIIECTBA.
2 Teopust XUMHYECKOTO CTPOECHUSI OpPTaHUYECKUX 1
coeaquHeHud A. M. bytneposa.
3 KauecTBeHHO€ onpenenenne yriepoa, 1 1
BOJIOPO/JIa ¥ XJIOpa B OPraHUYECKHUX BEIIECTBAX
4 DIEeKTpOHHAs IPUPOJAa XUMHUECKUX CBSI3€EH B 1
OpraHMYECKUX BEIIeCTBaX.
5 Knaccudukanus opraHU4ecKuX COeTUHEHU. 1
[Tonsatue o GyHKIIMOHATBLHOM TPYIIIIE.
6 Ankanbl. CTpoeHHE MOJIEKYJIbl METaHA. 1
I'omonoruueckuii psaa. Homenknatypa u
n30MepHusl.
7 CaoiicTBa ankaHoB. [losryueHue, npuMeHeHue. 1
8 Huknoankansl. Pemienue 3a1au Ha HAXOKICHHE 1
MOJIEKYISIpHOH (hOpMYJIbI Fa3000pa3HOrO
yIIeBOIOPOIA.
9 Ankenbl.CTpoeHue ankeHoB. ['omosornueckuit 1
P, U30MEpHS U HOMEHKJIATypa. XUMUYECKHE
CBOJCTBA AJIKEHOB, MOJIY4YE€HNE, IPUMEHEHUE.
10 [Tonyuenue 3TUIEHA U OIIBITHI C HUM. 1 1
11 Anxanuenbl. CTpoeHue, CBOWCTBA, 1
npuMeHeHue. HaTtypaabHbI U CHHTETUYECKUI
KayuyKH.
12 Anxunsl. CTpO€HHE MOJIEKYJIBI alleTUIICHA. 1

I'omonornueckuii psan ankuHos. HomeHkiarypa,




n3oMepust. XMMUYECKUE CBOMCTBA, IPUMEHEHUE.

13

Apensbl. Ctpoenue 6enzona. Mzomepust u
HOMEHKJaTypa. Ou3nyeckre u XUMHUECKUE
cBoiicTBa Oen3zoua. [lomydenne u npumMeHeHne
OeH3oJa

14

T'omouioru 6eunsolia. ['eHeTHuecKas CBA3b
apOMaTHYECKUX YTIIEBOJIOPOIOB C IPYTUMU
KJIACCaMHU YTJIEBOJIOPOIOB.

15

KonTtponsHas padora Nel «YTieBogopoibI

16

[IpupoHBIE HCTOYHHUKH YIIIEBOIOPOIOB.
[Ipupoanslil 1 mONyTHBIN HETAHON ra3bl, UX
cocTaB u ucnoJyibzoBanue. CocraB Heptu u eé
niepepaboTka. OxpaHa OKpyKaroIiei cpeibl mpu
HedrenepepaboTke. ATbTepHATUBHBIC HCTOYHUKHU
SHEPTHH.

17

OpnHoaTOMHBIE TPEeNIbHBIE CIIUPTHI.
Knaccudukanus, HoMeHKIIaTypa, U30Mepus
cnupToB. CBOICTBAa METAaHOJIA, TAHOJIA.
[Tonyuenue, npumenenue.dusnonaoruyeckoe
JIeMCTBHE CIUPTOB HAa OPraHU3M YEJIOBEKA.

18

MmuoroatoMHEIE CIIUPTHIL: 3TUJICHTIIMKOJIb U
riauiepru. CBOMCTBA, TPUMEHEHUE

19

®enout. Ctpoenue MoJIeKyibl (peHoa.
CBolicTBa, NPUMEHEHHE.

20

I'enetnueckas cBs3b CIUPTOB (PeHOINA C
yriaeBojaopoaamu. Perenue 3agad mo
XMMHYECKUM YPaBHEHUSAM, IIPHU YCIOBUH, UTO
0JIHO M3 PEarnpyroIlux BEIIeCTB JaHO B U30BITKE.

21

Anpnerunpl. Keronsl. CTpoeHue MOJIEKYI.
OyHKIMOHaNbHas rpynna. M3omepus u
HOMeHKJIaTypa. CBOMCTBA, MOJTy4YEHHUE U
npuMeHeHue (GopMasbAerua U aleTalbIerua.
AUETOH-TIpeICTaBUTENb KETOHOB. [IpuMenenue

22

O,Z[HOOCHOBHLIC npcaAcCIbHbIC Kap6OHOBBIe
KHCJIOTBI. CBOﬁCTBa, IMPpUMCHCHHC. Bricmme
Kap6OHOBLIe KHCJIOTHI.

23

« Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha
PACIIO3HABAHHUEC OPIraHNUYCCKUX BCHICCTBY.

24

I'eneTnueckas cBs3b Kap6OHOBBIX KHCJIOT C
APYTrUMH KJIaCCaMU OPraHUYCCKUX COCIMHEHUH.
Pemienue 3amaq Ha OIIpCACIICHUC MacCoOBOM J0JIN,
WA 00BEMHOM JAO0JIKX BBIXO/Jia IMPOAYKTAa p€aKInuun
OT TCOPCTUYCCKU BO3MOIKHOTO.

25

Cnoxuble 3¢upsl, xkupsl. CBoHCTBA,
npuMmeHenue. [lonsaTre o MoroIMX CpencTBax.
IIpaBumna Ge3zomacHOro oOpaleHus CO CPEeACTBAMU
OBbITOBOM XMMHHU.

26

YrneBonpl, ux kiaccuduxamms. [nroko3a u
caxapo3sa. Haxoxnenue B npupone. Ctpoenue
MOJIEKYJIbI TJIF0K03bl. CBOMCTBA IITHOKO3bI U




Caxapo3bl, UX MPUMCHCHUC.

27 Kpaxman u nemnono3a-01oiorudeckue 1
nonmMepsl. CBOMCTBA, IPUMEHEHHUE.
buonoruyueckast poJib yriieBoJoB. ALeTaTHOE
BOJIOKHO.
28 Pemenue skcriepuMeHTaNbHBIX 3a7a4 Ha 1 1
[IOJIy4Y€HHUE U PacliO3HABaHUE OPTaHUYECKUX
BEIIECTB.
29 Awmunsbl. CTpoeHue, cBoicTBa. AHUINH- 1
[IPEJICTaBUTENb APOMATUYECKUX AMUHOB
30 AMUHOKHUCITOTHL. V30MepHs, HOMEHKJIATypa. 1
AMUHOKHUCIIOTHI, KaK aM(QOTEpHbIE OPTaHUYECKUE
coenuHenus. [lpumenenue.
31 benku-npupoansie nonumepsl. Cocras, 1
CTPOEHHE, CBOMCTBA.
32 ['eneTndeckas CBsI3b MEXKY KJIaCCaMU 1
OPraHMYEeCKUX COCTMHEHUMN. TUIIbl XUMUYECKUX
peaKkuuii B OPraHM4eCcKOM XUMHH.
33 [ToHsITHE O BBICOKOMOJIEKYISIP-HBIX 1
coenuHeHusAX. OCHOBHBIE METO/IbI CHHTE3a
nosmMepoB. [Inactmaccsl. [lonusTunex,
MOJIUTIpOTIUIIeH, (eHOI(POPMaThACTUIHBIE CMOJIBI.
CHHTETHYECKHE Kay4yKH U BOJIOKHA.
34 Kountponbnas pabora Nel no teme: 1 1
«Opranuyeckue CoeTuHEHMS.
UTOr 34 2 4
0
Tematnueckoe maanupopanue 11 kmacc
No Tema Komunuec | Konrposbn | I[lpaktuyeck
ypoka TBO ble paboThl | He paboThI
4acoB
1 AtoM. Xumuueckuii anement. M3oronsl. [IpocTsie 1
U CJIOHbBIE BEIIECTBA
2 3aK0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH 1
COXpaHEHHUsI ¥ MPEBPAILCHHS JHEPTUU MIPU
XUMUYECKUX PEAKIHIX
3 3aK0oH MOCTOSIHCTBA COCTaBa BellecTB. BemecTa 1
MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS
4 [Tepuoanueckuii 3akoH u [lepuoanueckas 1
CHUCTEMa XMMHUUYECKHUX d1eMeHToB J[. M.
MeHeneeBa. 3aKOHOMEPHOCTH B U3BMEHEHU N
CBOMCTB XUMHUUYECKHUX DJIEMEHTOB
5 CrtpoeHue 31eKTPOHHBIX 000JI04EK aTOMOB 1
XMMHUYECKHUX JIEMEHTOB
6 BanentHocts. BasieHTHBIE BO3MOXHOCTH U 1
pa3Mepbl aTOMOB XUMHUYECKUX
7 Xumunueckas cBsA3b. IOHHas U KOBaJIEHTHAA 1
XUMHYECKHUE CBSI3U. TUIBI KPUCTAINTUYECKUX
pELIETOK.
8 Merannnueckasi ¥ BOJOpoaHas cBsizu Tunsl 1




KPUCTAJUIMICCKUX PCUICTOK.

9 [IpuunHBl MHOTO00Opa3usi BEIIECTB

10 Hucnepcubie cuctembl. O000IICHE 3HAHUM 110
temaM « OcHoBHBIE 3aK0HbI xumuu. 113. T1C
JIMM, CtpoeHue BeuecTay.

11 Konrtponbnas padora Ne 1 mo Temam «
OcHoBubie 3akoHbl xumud. 113, [1IC IUM,
CtpoeHne BEIIeCTBaY.

12 Cy1HOCTh U Ki1accu(pUKaLnsg XUMUYECKUX
peakuui

13 CKOpOCTh XMMHUYECKUX peakuuil. PakTopsl,
BIIMSIFOIIME Ha CKOPOCTh XUMUYECKUX PEaKINI

14 Xumunueckoe papHosecue. [Ipuanumn Jle
[arense. [Ipon3BOACTBO CEPHON KUCIOTHI
KOHTaKTHBIM CIIOCOOOM

15 DnekTponuTudeckas aucconuarus. CUabHbIE U
crabble AIeKTPOIUTHL. BogOpoaHbIH TOKa3aTeb
(pH) pactBopa

16 I'maponu3 opraHn4ecKux 1 HEOPraHUIECKUX
BEIIECTB

17 O06o01enre u cucTeMaTu3alus 3HaHuH 10 TeMe
«XMMUYECKUE PEAKIINN»

18 KonTtpomnbnas padora Ne 2 o teme « Turbr
XUMHUUYECKUX PEAKINII»

19 [Tonoxenue metamios B [ICXD /1. U.
Menneneesa. O0IIME CBONCTBA METAJUIOB.

20 O61ue crnocoObl MOTYyYeHHSI METAJLIOB.
CrunaBbl

21 DIEKTPOJIN3 PACTBOPOB U PACILIABOB

22 [Tonsitre o koppo3uu MeTaioB. CrocoObl
3alUThI OT KOPPO3UHU

23 0O0630p MeTAIIOB IIaBHBIX MOATPYHH (A-TpyII)
MIEPUOIMUYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB

24 0630p MeTaioB nobouyHbx noarpyni (b-
TPYIII) EPUOTUIECKON CUCTEMbI XUMUYECKIX
2JIEMEHTOB (MEJ1b, IIMHK, JKEJIE30)

25 OKcuIbl ¥ TUAPOKCHUIBI METATIIOB

26 0O0630p cBoiicTB HEeMeTaI0B. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA TUITUYHBIX
HEMETAJIJIOB

27 Oxcupl HEMETAIIOB U KMCIIOPOICOAEpKAILNE
KHCI0THl BotopoiHbIe cOeMHEH s HEMETaJJIOB

28 IIpaBuna Th. Pemenne sKCriepuMeHTaIbHBIX
3aJa4 0 HEOPraHMYECKOW XUMUHU

29 IIpaBuna Th. Pemenne sKCriepuMeHTaIbHBIX
3aJ1a4 10 OPraHUYECKON XUMUU

30 [IpaBuna Th. [Tonydenue, cobupanue u
pacrio3HaBaHHe T'a30B

31 I'eneTnueckas cBsi3b HEOPraHUYECKUX U
OpraHUYeCcKUX BEIIECTB

32-33 brITOBas XuMuyeckasi r[paMOTHOCTb.




34

Wrorosas koutponbpHas padbora No3

UTOor
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