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Pabouas mporpamma no xumuu aist 10-11 xnaccoB pazpaboTana Ha OCHOBE TpeOOBaHMI K pe3ybTaTam
OCBOCHUSI OCHOBHOM 0011e00pa30BaTeIbHOI MporpaMMbl cpeaHero obiero oopasopanus MKOY «COII Ne3 r.

Bomaiiooy.

Pabouas nporpamma «Xumusi» aist 10-11 kaaccos paccuntana Ha 69 4aCOBB COOTBETCTBHU C YUSOHBIM

mwranoM MKOVY «COIII Ne3 r. bomaiioo»:

10 xirace - 35 gacos (1o 1 gacy B HeZeIo)
11 xmacc - 34 gacoB (1o 1 wacy B Hememo)

ABTOP/aBTOPCKHIi KOJJIEKTHB HaumeHoBaHue yueOHHKA Kuace HM3nareabcTBO
I'.E.Pym3utuc,®.I'. ®enpaman | Xumus. 1 | «IIpocBemieHue»
I'.E.Pym3utuc,®.I'. ®enpniman | Xumusl. 1 | «IIpocBemienue»

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA XUMHIU B 10-11 KITACCAX
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC Pe3ybTaThl B cepe OTHOIICHHH 00YYAIOIIUXCS K 3aKOHY, TOCYIapCTBY U K TPAXKIAHCKOMY
00I1eCTBY:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH M OOIECTBEHHOMN
MPAaKTHKW, OCHOBAaHHOE HA JHMANIOTe KYJIbTYp, a TaKKe Pa3IUYHBIX (OpPM OOIIECTBEHHOTO CO3HAHWS,
OCO3HaHWE CBOET0 MECTa B TOJUKYIBTYPHOM MHPE;

— TOTOBHOCTh OOYYarOMMXCS K KOHCTPYKTHBHOMY YYaCTHIO B MPUHITHU PEIICHUH, 3aTParuBarouX UX
npaBa M HMHTEPECh, B TOM 4HCIE B pa3InyHbIX (opMax OOIIECTBEHHOW CaMOOpPraHU3aIiH,
caMoynpaBJeHHsI, 00IIIECTBEHHO 3HAYUMOM JCITCIHHOCTH;

— TIPUBEP>KEHHOCTD UAESIM WHTEPHAIOHAIN3MA, APY>KOBI, paBEeHCTBA, B3aNMOITOMOIIIA HAPO/IOB;

— BOCHHTAaHHE YB)KHUTEIHHOTO OTHOIICHHS K HAI[MOHAIBHOMY [IOCTOMHCTBY JIOAEH, WX YyBCTBaM,
PENUTHO3HBIM YOKICHUSAM;

JIMYHOCTHBIE PE3YJILTATHI B Chepe OTHOIICHHUH 00YIAIONIUXCS ¢ OKPYKAIOIIUMH JIFOIbMH:

— pa3BUTHE KOMIICTCHIIMHA COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHbMHU MIIAJIIIETO BO3PACTa, B3POCIBIMU B
00pazoBaTeNLHOM, OOIECTBEHHO TOJE3HOHN, yu4eOHO-MCCIeA0BATECILCKON, MTPOCKTHOW M JAPYTUX BHIAX
JIESTEIILHOCTH.

JImaHOCTHBIE pe3ynbTaThl B chepe OTHOLICHUH 00yYaromuXCs K OKPYXKAIOIIeMy MHUPY, )KHUBOH TIPHUPO/IE,
XyJI0KECTBEHHOU KYJIbTYpeE:

— MHPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIAJCHHUE JOCTOBEPHOW MH(pOpMAIUEH O MepeIoBhIX
JOCTIDKEHHSX M OTKPBITHSIX MHPOBOM U OTEUECTBEHHOW HAYKH, 3AMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
00 yCcTpoHCTBE MHpa U OOIIECTBA,



— FOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha TPOTSHKCHUU BCEH
JKU3HU; CO3HATEIILHOE OTHOIICHHE K HENPEPHIBHOMY O0pa30BaHUIO KaK YCIOBUIO YCICIIHOW
npodeccuoHaILHON U 00IIECTBEHHOH NESITETLHOCTH;

— 3KOJIOTUYECKAas KYJIbTypa, OEpPeKHOE OTHOIIECHUS K POJTHOW 3eMiie, IpUPOAHbIM OoraTtcTBam Poccum u
MHUpa; TOHHUMAaHWE BIUSHHUA COIHAIBFHO-)KOHOMHUYECKHX MPOIECCOB HAa COCTOSHHE MPHUPOTHOW U
COIIMAIBHON CpeJibl, OTBETCTBEHHOCTH 32 COCTOSIHUE MIPUPOJHBIX PECYPCOB; YMEHUS U HABBIKU Pa3yMHOTO
MPUPOAOTONG30BAHUS, HETEPIUMOE OTHOIICHHE K JCHCTBUSM, MPUHOCAIIUM BpEl OSKOJOTHUU;
MPUOOpPETEHHE OTIBITa SKOJIOTO-HAIIPABIEHHON AeSITeTFHOCTH;

— 3CTETUYECKOE OTHOIICHHS K MUY, TOTOBHOCTh K 3CTETUIECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA.

JIndaHOCTHEIC pe3yjibTaTbl B cq)epe OTHOLICHUA 06yqa101unxca K Tpyay, B cq)epe COIMaJIbHO-
3KOHOMHYECKHUX OTHOIIICHHI:

— YBaXXCHUC KO BCCM (bOpMaM CO6CTB€HHOCTI/I, TOTOBHOCTb K 3alllUTE CBOCH CO6CTBCHHOCTI/I,

— OCO3HaHHBIN BBIOOP Oyymiel nmpodeccuu Kak MyTh M CIIOCO0 peain3aliui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB;

— TOTOBHOCTH OOYYAIONIMXCS K TPYAOBOH NPOPECCHOHAIBLHOW ICSITETLHOCTH KaK K BO3MOXHOCTH
y4acTHsl B PEIICHNH JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIMOHAIBHBIX TIPOOIIEM;

— MOTPeOHOCTb TPYOUTHCS, YBAXEHWE K TPyLy M JIOIIM TpPyZAa, TPYIOBBIM IOCTHXKCHHSM,
J00POCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOLICHHUE K Pa3HbIM BHJIaM TPYAOBOW JESITEIbHOCTH; —
TOTOBHOCTB K CaMOOOCITy)KUBaHHIO, BKJIIOUAsi 0Oy4eHHE U BBIIOJTHEHUE JOMAITHUX 003aHHOCTEMH.

JIndHOCTHBIE pe3ynbTaThl B chepe PU3NUSCKOro, MCUXOJIOTHYSCKOr0, COLMAIBLHOIO U aKaJeMHUECKOTO
OJtaromnorydusi 00y4aroImuxcs:

— (usmyeckoe, IMONUOHATBHO-TICHXOJOTHIECKOE, COIMAIbHOE Oaromnonyvyne oOydyarmmxcs B KH3HA
00pa3oBaTeIbHON OpraHU3aIMK, OIIYIICHHE ICTbMH OE30MAaCHOCTH W TCHXOJOTMYECKOro KoM(popTa,
HHGOPMAIMOHHOM 0€30MMacCHOCTH

METAIIPEAMETHBIE PE3VYJIbTATHI
1. PerynstuBHBIE YHUBEpCaTIbHBIE YieOHbIE NeCTBUA

BrITTyCKHUK HaydWTCS: — CaMOCTOSITENIFHO ONPEAENATh LETH, 33aJaBaTh MapaMeTphl W KPHUTEPHH, IO
KOTOPBIM MOKHO OINPEACIUTh, YTO 1IeJIb JOCTUTHYTA;

— OLIEHMBATh BO3MOYKHBIE ITOCJIEACTBHS JOCTHUKEHHS ITOCTABICHHOM IIEJIH B JAEATEILHOCTH, COOCTBEHHOM
JKU3HU 1 KU3HU OKPYKAIOIIHNX JIFOJICH, OCHOBBIBAsICh HA COOOPAKCHUAX 3TUKUA U MOPAJIH;

— CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/la4d B OOpA30BATENLHON JNEATEIHHOCTH W JKU3HEHHBIX
CUTYaIusX;

— OIIGHWBATh PECYpPCHI, B TOM YHCJIE BpPeMs M JpyrHe HeMaTepualbHbIe PeCcypchl, HEOOXOAMMBIE IS
JIOCTHKEHUS MOCTABICHHON LEIH;

- BBI6I/IpaTI> IyTb AOCTWIKCHUA LCIIHU, IJIAHUPOBATH PCHICHUEC IIOCTABJICHHBIX 3aJa4d, OITUMH3UPYA
MaTCpUaJIbHbIC U HCMATCPUAJIBHBIC 3aTPATHI;



— OpraHu30BbIBaTh 3Q(HEKTUBHBIN MOUCK PECypCOB, HEOOXOAUMBIX YISl JOCTHKECHUS MOCTABICHHON TIETIH;
— COMNOCTABIIATD MOJYYCHHBIN PE3yIbTaT ACSITEILHOCTH C MOCTABICHHOM 3apaHee LENbIO.

2. Ilo3HaBaTenvHBIE YHUBEpCATbHBIC yUeOHbIE NeHCTBHA
Brimyckauk HayduTCs:

— UCKaTh ¥ HaXOJIUTh OOOOIICHHKIC CITIOCOOBI PEIICHUS 33/1a4, B TOM YHCJIIE, OCYIIECTBIISATh Pa3BEPHYTHIN
UHQOPMAITMOHHBIH ITOUCK U CTABUTh Ha €r0 OCHOBE HOBBIC (yueOHBIE M TTO3HABATEIIHLHBIC) 3a/1a4H;

— KPUTHYECKH OICHUBATh W HHTCPIPETUPOBATH MH(OPMAIMIO C PA3HBIX TO3WIMH, paclO3HABAaTh U
(uKCUpOBaTH MPOTUBOPEUHSI B UHPOPMAITHOHHBIX UCTOUYHHKAX;

— WCIOJB30BaTh Pa3UYHbIE MOJEIbHO-CXEMAaTHIECKIE CPEACTBA Ul TPEACTABICHHS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHHH, a TAK)KE IPOTHBOPEUMH, BRISIBJICHHBIX B MHPOPMAIIMOHHBIX HCTOYHHUKAX;

— HAXOIWTh W TPHUBOAWTH KPUTHUECKHWE ApryMEHTHl B OTHOIICHWW AEUCTBUH WM CYXACHUU APYTroro;
CIIOKOWHO ¥ Pa3yMHO OTHOCHUTHCS K KPUTHUSCKUM 3aMEYaHUSM BOTHOIICHHH COOCTBEHHOTO CYXXKJICHHUS,
paccMaTpuBaTh X KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJIUTH 32 PAMKH Y4€OHOTO MPeaMeTa M OCYIISCTBIIATh IeJICHAPABICHHBINA MOMCK BO3MOMXHOCTEH
JUTSL IIIAPOKOTO TIEpEeHOCca CPEACTB U CIIOCOOOB JICHCTBHS;

— BBICTPaWBaTh MHIUBUAYAIBHYI0 00pa30BaTEIbHYI0 TPACKTOPHIO, YUUTHIBAS OTPAHUYCHHUS CO CTOPOHBI
JIPYTHUX YIaCTHUKOB M PECYPCHBIE OTpaHUYCHUS;

— MEHSTb U YIEpKUBATh pa3Hble NO3UIHNY B TIO3HABATEIBHON AEATEINBHOCTH.
3. KoMMyHHKaTHBHbBIC YHUBEPCAIbHBIC YIEOHBIE IEHCTBUS
BhinyckHUK Hay4quTCS:

— OCYIIECTBIIAITh JETOBYF0 KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU (KaK BHYTpHU
00pazoBaTeNLHON OpraHu3alii, Tak W 3a €€ TpeleiiaMH), MOoAOHpaTh MapTHEPOB IS CIIOBOM
KOMMYHUKAIIUU UCXOJIS U3 COOOPAKEHUHN Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, & HE TUYHBIX CUMITaTHH;

— TIPU OCYLIECTBICHUH TPYNIOBON paOOTHl OBITh KaK PyKOBOJIUTEEM, TaK M WICHOM KOMaHJbl B Pa3HBIX
possix (reHepaTop uaeH, KPUTHK, UCIIOTHUTENb, BEICTYNAIOIINN, SKCIEPT U T.1.);

— KOOPJMHHPOBATH M BBITIOIHATH PA0OTy B YCIOBHSIX PEaIbHOTO, BUPTYAIbHOTO U KOMOMHHPOBAHHOTO
B3aMMOCHUCTBHS,

— PAa3BCPHYTO, JJIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3PCHUA C MCIIOJIb30BAHNUCM aACKBATHBIX (YCTHI:IX
u HI/ICBMCHHI)IX) SA3BIKOBBIX CPECIACTB,

— pacrno3HaBaTh KOH()IUKTOTCHHBIC CUTYallMd M MPEAOTBPAIATh KOH(MIUKTH JO MX aKTUBHOW (Das3bl,
BBICTpPaWBaTh JCIIOBYI0O M OO0pa3oBaTEIbHYI0O KOMMYHHKAITHIO, W30eras JIMIHOCTHBIX OIICHOYHBIX
CYXKJICHUH.

IMPEJMETHBIE PE3VYJIbTATBI

BrimyckHuk Ha 6a30BOM YpOBHE HAYUUTCS:
— pacKphIBaTh Ha MpUMEpax poJib XUMUHU B (OPMHPOBAHUU COBPEMEHHON HAayYHOW KapTHUHBI
MHUDPA U B IPAKTUYECKON AEATEIbHOCTH YEIIOBEKA;



— JACMOHCTPUPOBATL Ha MPUMEPAX B3aAUMOCBIA3bL MCIKIY XUMHEN H APYTUMH CCTCCTBCHHLIMU
HayKaMH;

— pacKphIBaTh HA MIPUMEpax MOJTOKESHHS TEOPUU XUMHUECKOTO cTpoeHnst A.M. Bytneposa;

— moHuMath ¢usndeckuii cMoica Ilepuoanyeckoro 3akona J[.M. MeHneneeBa u Ha €ro OCHOBE
OOBSACHATh 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJIEMEHTOB U OOpa30BaHHBIX MMM BEILECTB OT
3IEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBSCHATH TMPHUYMHBI MHOTO00pa3Ws BEIICCTB HA OCHOBE OOIIMX MPEACTaBICHUN 00 HX
COCTaBe M CTPOCHHMH; — IPUMEHSTH MPaBUJIa CUCTEMAaTUUYECKONH MEXAYHAPOJHOM HOMEHKIIATYPhl
KaK CpCACTBA pa3JIMYCHUA U I/II[GHTI/Iq)I/IKaI_[I/II/I BCIICCTB IO UX COCTABY U CTPOCHUIO,

— COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYJTBI OpraHUYECKHX BEIIECTB KaK HOCUTENEH
UHPOpPMALlUM O CTPOEHUH BEUIECTBA, €0 CBOWCTBAX M IMPHHAJICKHOCTH K OIPEIEICHHOMY
KJIACCY COCIMHEHUN;

— XapaKTepu3oBaTh OpPraHMYECKHWE BEIIECTBA IO COCTaBy, CTPOSHUI0O M CBOWCTBaM,
YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y TaHHBIMU XapaKTepUCTUKaMU BELIECTBA;
— TOpPUBOJUTH NPUMEPHl XUMHYECKHX peakUil, pacKphIBAIOIINX XapaKTEepHbIE CBOICTBa
TUMIUYHBIX MPEACTABUTENCH KJIAacCOB OPraHMYECKHX BELIECTB C IIENbI0 MX HIACHTU(QUKAIUU U
00BICHEHUS 00JIaCTH IPUMCHECHUS;

— MPOTHO3UPOBATh BO3MOKHOCTh NMPOTEKAHUSI XUMUYECKUX PEAKIMil Ha OCHOBE 3HAHHM O THIax
XUMHUYECKOHN CBSI3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKLIMOHHOW CIIOCOOHOCTH;

— MHCIIOJIb30BAaTh 3HAHUA O COCTABC, CTPOCHUU U XUMHYCCKUX CBOHCTBax BCIICCTB [JIsd
6e3OHaCHOFO MNPUMCHCHUS B HpaKTquCKOﬁ ACATCIIbHOCTH,

— TMPHUBOJUTH NPUMEPHl MPAKTUYECKOTO HCIOIB30BaHMUA MPOAYKTOB TNepepaboTku HehTH u
IPUPOJHOTO Tra3a, BBICOKOMOJIEKYJISIPHBIX COEAUHEHMHM (TOJMATUIIEHA, CHHTETUYECKOIO
KaydyKa, alleTaTHOTO BOJIOKHA);

— TPOBOJUTH OIBITHl 0 PACHO3HABAaHUIO OPraHWYECKUX BEILIECTB: IJIMIIEPUHA, YKCYCHOMN
KHCJIOTHI, HETIpeIeTIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmaja, OEJIKOB — B COCTaBe MUILEBLIX MPOIYKTOB
U KOCMETUYECKUX CPE/ICTB;

— BJaJeTh NpaBUJIaMU M TNpuemMamu Oe3omacHOW padOThl C XMMHUYECKMMH BEIECTBAMHU U
1ab0paTOPHBIM 000PYIOBAHUEM;

— YCTaHaBJIMBAThb 3aBUCHUMOCTb CKOPOCTU XUMHUYECKOU pakiuu U CMCUICHUA XHUMUYCCKOTO
paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB C IENbI0 ONPEACNCHHUs ONTUMAIBHBIX YCIOBUN
MPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;

— IPUBOAUTH IIPUMEPHI THIPOJIN3A COJIEH B IOBCEIHEBHOM KU3HU YEJIOBEKA;

- MPpUBOJAUTH IMPUMCPBI OKHCJINTCIbHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ B npupozae,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

— MPUBOAUTH MPUMEPHl XMMHUUYECKUX pEaKlui, pacKpbIBAIOIIMX 0O0IMEe XUMUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;

— IPOBOJUTH pacueThl HA HAXOXKJEHUE MOJEKYJIIPHOU (HOPMYIbI YriIeBOJOpOIa MO MPOIYyKTaM
CTopaHuAa U 110 €ro OTHOCHUTEIBHOU IJIOTHOCTH B MAacCCOBBLIM JOJIAM 3JIEMCHTOB, BXOJAIIINX B €TI0
COCTaB;

— BJAACTh IIpaBUJIAMU 6630HaCHOFO 06paH_[eHI/I$I C CIAKHUMH, TOpHOYMMU W TOKCHYHBIMH
BCIICCTBAMMU, CPpCACTBAMU 651TOBOI>'I XUMUU,;

— OCYIIECTBJIATH IOUCK XHUMHMYECKOW HHGOpMAIMM IO Ha3BaHUSAM, HUACHTUPHUKATOPAM,
CTPYKTYpPHBIM (pOpMysIaM BEILIECTB;

— KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh XUMUYECKYI0 MH(GOPMAIUIO, COJIEPKALIYIOCs B
COOOILIEHUSAX CPENCTB MaccoBoM uHpopmanuu, pecypcax HHTepHeTa, Hay4HO-MOMYISIPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHONH KOPPEKTHOCTHU B LENSIX BBISABICHUS OMIMOOYHBIX
CYXXJIeHU 1 POopMUPOBaHUSI COOCTBEHHOM MO3HUITUH;

— TPENCTAaBIATh IYTH pPEIIeHUs TIJIOO0ATBHBIX NPOoOJieM, CTOSMIMX MeEpe] YeI0BEUECTBOM:
9KOJIOTHUYCCKUX, SHCPIrCTUICCKUX, CBIPLCBBIX, U POJIb XUMUU B PCUHICHUHN 3TUX HpOGHGM.



Bvinycknux na 6a3080m yposHe NOLYUUM BO3MONCHOCHb HAYUUMBCA:

— UWLIIOCMPUPOBAMb HA NPUMEPAX CMAHOBNEHUE U IB0TIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU
HA pA3TUYHBIX UCTOPUYECKUX d9Manax ee paszeumusi;

— UCNONb308aMb MemoObl HAYYHO20 MNO3HAHUSA NPU BbINOJIHEHUU NPOEKmo8 U Y4eOHO-
uccne0o8amenbekux 3a0aiy no U3YYeHUr0 CEOUCms, cnocob06 noiyueHus U pacno3HA8aAHUs
Op2aHU4ecKUx geuecmas,

— 00VACHAMb NPUPOOY U CNOCOOBL 0OPAZOBAHUSL XUMUHECKOU CBA3U. KOBAIEHMHOU (NOJSPHOU,
HENoNAPHOL), UOHHOU, MEMALIUYeCcKOU, B000POOHOU — C UYeNbl0 ONpedeseHUs XUMUYecKoul
AKMUSHOCMU 8eUjeCme;

— YCMAaHABIUBAMb 2eHEeMUUECKYI0 CBA3b MeNCOy KIACCAMU OpP2AHUYECKUX eewecme O
000CHOBAHUSA NPUHYUNUATLHOU 8O3MONCHOCTU NOJYYEHUs OP2AHUYECKUX COeOUHEHUN 3A0AHHO20
cocmaea u Cmpoenusl;

— YCMAaHAIu8amy 63aUMOCEA3U MeHcoy akmamu u meopueu, NPUYUHOU U Cle0cmeuem npu
aunanuze npodIemMHblX cumyayuii 4 060CHOBAHUU NPUHUMAEMBIX PeUleHUli Ha OCHO8e XUMUYECKUX
3HAHULL.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA

OPI'AHMYECKAS XUMMUSL. 10 KJTACC (354acos, 1 4 B Hepre110 )

Beenenue (1 4)

Mertoasl HayyHoOro mo3Hanusi. HaOnromenuwe, mnpeamonoxenue, rumnore3a. llouck
3akoHOMepHocTeil. Hayunblii skcmepument. BriBoa. [demoncrpamun. BuageodparmeHTsl, crnailnel c
N300paXEHUAMH XUMUYECKOM 1a00paTopuy, IPOBEIEHUS XUMUYECKOT0 SKCIIEPUMEHTA.

Tema 1. Teopusi cTpoeHNs1 OPraHUYecKUX coequHeHui (3 1)

Teopus cTpoeHus opraHuueckux coeauHeHuil. [Ipeamer opranuyeckodt xumuu. MecTo u
3HAQUCHHE OPTaHMYECKOM XMMHUHU B CUCTEME €CTECTBCHHBIX HayK. BaneHTHOCTh. XHMMHUYECKOE CTPOCHUE.
OCHOBHBIC TIOJIOKCHUSI TEOPUM CTPOCHHUS OPraHUYECKHUX COCIWHCHUU. YTIIEPOIHBIA CKeneT
opranuyeckoil moinekynbl. KpaTHocTh xumuueckod cBs3u. M3omepus u uzomepsl. [IeMoHCTpauuu.
[InaBnenue, oOyrnwBaHWE W TOPEHHE OPraHUYECKUX BEHICCTB. MoOJETN MOJCKYN MpeCTaBUTEICH
Pa3TUYHBIX KJIACCOB OPTaHUYECKHUX COSAMHEHUH. JlJabopaTopHbIC OIBITHI.

1. OmpexeneHne IEMEHTHOTO COCTaBa OPTAHMYECKIX COCTMHECHUN.
2. NzroToBiieHne MozelIeld MOJICKYJT OPTAaHMIECKUX COCTMHCHHM.

Tema 2. YriieBo1opoas! 1 X NPUPOAHbIE HCTOYHUKH (94)

Anxansl. [IpuponaHblii ra3, ero coctaB U NPUMEHEHNE KaK UCTOYHHMKA SHEPTrUU U XMMHYECKOTO
CBIpbs. ['oMoI0rHuecKuil paa NpeaeabHbIX YIIeBogopo0B. M30MepHs 1 HOMEHKIIaTypa alkaHoB. MeTan
M DOTaH Kak TNpeacTaBuTeny ankaHoB. CBoicTBa (TOpeHHE, pEakUWU 3aMeIleHHs], IHPOJIH3,
neruapupoanue). [lpumenenue. KpekuHr un usomepusaius ajJkaHoB. AJKWIbHBIC paJuKaibl. MexaHnusm
CBOOOJHOPAIUKAILHOTO TaJIOTeHUPOBAHHS AJIKAHOB.



AnkeHbl. DTWIEH KaK TpEICTaBUTENb ajKeHOB. [lomyyeHwe »THJieHa B NPOMBIIUICHHOCTH
(merugpupoBanue »dTaHa) W B JalOoparopuu (meruaparauus odtaHona). CBoiictBa (ropeHme,
OpoMupoBaHHe, TUApATALMA, TTONUMEpU3alys, okuciaeHue pactBopoMm KMn04) u npumMeHeHue STHIICHA.
Hommatunen.  Ilpomummen.  CrepeoperymsapHocTs  monuMmepa.  OCHOBHbIE — TOHATHS — XUMHHU
BBICOKOMOJIEKYIIIPHBIX COeTMHEHMH. Peakiinu monuMepu3ariim.

Juensl. byranuen u n30npeH Kak MpeACcTaBUTENH TUEHOB. Peakiny mprcoenHEeHus ¢ y9acTHEM
COTIPSDKEHHBIX JHeHOB (OpoMupoBaHWE, MOJUMEpPHU3allus, THAPOTalOTeHUPOBAHNE, THUAPHUPOBAHUE).
HarypanbHblii U CHHTETUYECKUM KaydyKu. Pe3uHa.

ANKVHBL. AUETHSIEeH Kak MpeICTaBUTeNs alkuHOB. llomydeHue ameTmiieHa KapOWAHBIM H
METaHOBBIM cmocoOamu. Ilomyuenne kapOuma kameimsa. CBoiicTBa (TopeHme, OpOMHpOBAHHUE,
TUIpaTalys, TPUMEpH3aLus) U IPIMEHEHNE alleTHIICHA.

Apensl. benson kak mpencraButens apeHoB. COBpeMEHHBIC MPEACTABICHUS O CTPOCHMH OeH307a.
CpoiictBa OeH3ona (ropeHue,HUTpoBaHUE, OpomMHupoBaHHE) W ero mpuMeHeHune. HedTs u cmocoObl ee
nepepaboTku. CoctaB Hedtu. IlepepaboTka HedTH: MEeperoHKa W KPeKUHT. PH(OpMUHT HU3KOCOPTHBIX
HedrenponykToB. [lonsatue o0 okraHoBoM uuncne. [emoncrpauun. [opeHume MeraHa, OTHIICHA,
anerunena. OTHoLIeHWE MeTaHa, STHIICHA, alleTHIeHa U O€H30J1a K PacTBOpaM MepMaHTaHaTa Kaylus U
OpomHoO#i Boze. IlomydeHne sTheHA peakmHWed METHUApATAIdd dTaHOJA, aleTHIeHa — THIPOIN30M
KapOuga kamplus. PasmojkeHme Kaydyka TpW HarpeBaHWW, WCIIBITAHWE TMPOAYKTOB pAa3lOKEHUS Ha
HerpenenbHocTh. Koyeknus o0pa3ioB HeTH U HePTepoayKToB. JJabopaTopHBIE OIBITHL.

3. O0HapyKeHHE HEIPeSIbHBIX COSIUHEHUN B )KHIKUX HeQTEIIPOAYKTaX.

4. IlomydeHre U CBOMCTBA aIleTHIICHA.

5. Osnakomitenue ¢ kojuteknued «Hedts u mpoaykTel €€ mepepadoTkn». Tema

3. Kucaopoacoaep:kamue opranniecku coeqnnenus (8 4)

Crouptel. MeTaHONT W 3TaHON KakK MPEICTABUTEIU TPEISIBHBIX OJHOATOMHBIX chupToB. CBOCTBa
JTaHona (TOPEHUE,0KUCICHUE B anbaerupa, nerunparanus). [lomydenue (OpoKEHHEM TJIIOKO3bI H
rUpaTaliueld dTWICHA) WM TMPUMEHCHHE JTaHONA. OTWICHIJIMKONbL. [JHIIEPUH Kak emle OJUH
MPEJICTABUTENhb MHOTOATOMHBIX CITUPTOB. KadecTBeHHAs peakiiys Ha MHOTOATOMHBIC CITUPTHI.

®enomn. [Tomyuenue deHona u3 kameHHOro yriist. KameHHBIH yroyb U ero ucrnojib3oBanue. KokcoBanue
KaMEHHOTO YTJIIsl, BXKHEHIIINE POYKThl KOKCOXHUMHUYECKOTO MTPOU3BOJICTBA. B3anMHOe BIHMSHUE aTOMOB
B MoJiekyne ¢eHosa (B3ammomelcTBHe ¢ OpOMHOW BOION WM THApPOKCHAOM HaTpws). llomydeHue u
MpuUMeHEeHue GeHoa.

Anpnieruapl. QopManpleTu W ameTalbJeTH]] Kak TMPEICTABUTENN allbJerHoB. [loHITHE O
keroHax. CBoiicTBa (peakiusl OKHCICHHS B KHCJIOTY M BOCCTAaHOBJICHUS B CIHUPT, pPEAKIUs
noJiuKoHAeHcauu GopMaibaeruna ¢ (enonom). IoaydeHune (OKHCICHHEM CIHPTOB) W IPUMCHCHHE
dbopmanpreruna u anetanpaeruna. DeHonohopManbIeruIHble IIACTMACCHL. TepMOIIaCTHYHOCTh W
TEPMOPEAKTHBHOCTD.

KapOoHoBBIE KHCIOTHI. YKCYCHash KHCIOTa KaK TPEJACTABUTEIb NPEICIBHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOWCTBA YKCYCHOW KHCJIOTHI (B3aUMOJCHCTBHE C METa/lIlaMU, OKCHIaMU
METAJIJIOB, THAPOKCHIAMH METAJUIOB W COJSAMH; peakiws 3tepudukarmu). [lpuMeHneHue ykcycHoOU
KHCIIOTHI.

Crnoxable 3pupbl U Kupbl. CloXHBIE 3PHUPBI KaK TPOAYKTHI B3aWMOJICHCTBHSI KHCIOT CO
CIUpTaMu. 3HAYCHUE CIOXKHBIX (UPOB B TPHUPOJIE W KU3HU denoBeka. OTAelbHBIC MPEJICTABUTEIN
KHCJIOT WHOTO CTPOCHUS: OJIGMHOBAs, JIMHOJICBAs, JIMHOJCHOBAS, aKpWIIOBas, IaBeseBas, OCH30MHas.
XKuper kak crnoxHble 3QHUPHI TIMIEPUHA W KUPHBIX KapOOHOBBIX KHUCIIOT. PacTUTENbHBIE M YKUBOTHBIC
JKHPBI, MX COCTaB. | Mapomn3 win oMbUICHHE KUPoB. Mblna. CuaTeTndeckue Mororue cpenctsa (CMC).
[MpumMeHeHne )kupoB. 3aMeHa KUPOB B TEXHUKE HEMHUIICBBIM CHIPHEM.



VYrnesogsl. Ilonstue 06 yriaeBomax. ['oko3a kak mpencTaBuTeNb MOHOCaxapunoB. [loHsTue o
JBOWCTBEHHOW (PYHKIMH OPraHUYEeCKOTr0 COSAWHEHMs HA MpPUMEpPE CBOWMCTB TIIOKO3bI KaK albJeTuaa U
MHOT0aTOMHOI'O CIIUPTa — ajib JeruaocnupTa. bposkeHue rimoko3bl. 3Ha4YeHHE U IPUMEHEHUE TIIIOKO3BI.
®pykTo3a Kak H30Mepriroko3sl. Caxapo3a Kak IpeacTaBUTENb aucaxapuaoB. IIpomsBoacTtBo caxapa.
Kpaxman u nemmono3a kak mpenctaBuUTenu noiucaxapunoB. CpaBHEHHE WX CBOWCTB M OMOJOTHYECKas
poiib. [IpuMeHeHue 3Tux noiaucaxapuaoB. JleMoHcTpaiuu.

Oxucienne crimpra B anpAerua. KauecTBeHHBIE peakiyi Ha MHOTOATOMHBIE cIUPTHL. Komnmekius
«KamMeHHEBI yromby. Kommeknust mpomayKToB KOKCOXUMHUYIECKOTO TPOM3BOJIcTBA PacTBoprMocTh (peHoIa
B BOJIc TIpM OOBIYHOW TemIiepatype W NpH HarpeBaHuu. KauecTBeHHbIe peakiuu Ha QeHon. Peakmms
cepeOpsHOTO 3epKajia aNbAeTHI0B M TMIOKO3bl. OKHCIEHWE allbJeTUIOB W TIIOKO3Bl B KHCIOTY C
nomomisio ruapokcuna meau (II). KauectBennas peakuust Ha kpaxman. Kossekuus 3QUpHBIX Macell.
Konnexkuna nnactmacc m mzaenuid U3 HUX. KoONJEKIUS MCKYCCTBEHHBIX BOJIOKOH M HM3AEIUI U3 HUX.
JlaGopaTopHbI€ OBITHI.

6. CBolicTBa 3TWJIOBOTO CITUPTA.
7. CBoCTBa IJIHMILIEpUHA.

8. CaolicTBa (hopmanbaeruia.

9. CBoiicTBa YKCYCHOM KHUCIIOTEHI.

10. CBoiicTBa XHPOB.

11. CpaBHEHHE CBOMCTB pacTBOPOB MbIJIa M CTUPAIBHOTO TTOPOIIIKA.
12. CBo#icTBa IITIOKO3HI.

13. CaoiicTBa Kpaxmaa.

Tema 4. A3oTconep:kalnue opranndeckue coequHeHus (8 1)

AmuHBL. MeTWIaMHH KakK MpeACTaBUTeNb ann(aTHUECKHX aMHHOB W aHWIMH — KaK apOMaTHYECKHX.
OCHOBHOCTb aMHHOB B CpPaBHEHHM C OCHOBHBIMHM CBOMCTBaMHM aMMHaka. AHWIMH W €ro CBOWMCTBa
(B3amMoOpEHCTBHE C COJSTHOM KHCIOTOM W OpoMHOH Bomoii). B3amMHoe BiMsSHHE aTOMOB B MOJIEKyJax
OpPraHUYECKUX COCOUHEHUH Ha mpuMepe aHwimuHa. [lomyuenme anwnmHa no peakunu H. H. 3unHuHa.
[IpumeHeHne aHwIMHA.

AMUHOKHUCIIOTHL. [TIMIMH W anaHuH Kak NpEeICTaBUTENN HPUPOIHBIX aMUHOKUCIOT. CBoiicTBa
AMUHOKHUCIIOT Kak aMQOTEpHBIX OpPraHUYECKUX COeJAMHEHHH (B3aMMOJEHCTBHE CO INEJIOYaMH U
kuciaoramu). OCOOEHHOCTH UCCOLMAIMM aMHWHOKHCIOT B BOJHBIX pPacTBOpax. DBHITONSpHBIE HOHBI
OO6pazoBaHue TMOJWIENTHIOB. AMHHOKAIIPOHOBAsS KHUCIOTa KaK TMPEACTABUTENh CHHTETUYECKHX
aMUHOKHCIOT. [IOHATHE O CHHTETHYECKHX BOJIOKHAX Ha MpUMepe KampoHa. AMHHOKHUCIOTHI B MPUPOE,
ux Oumomormyeckas poib. HesameHnMble aMUHOKHCIOTHL. benku. benku xak momumentuasl. CTpykTypa
OenkoBBIX MojieKys. CBoicTBa OenkoB (TOpEeHHE, THAPOJIN3, IMBETHBIC peakiliu).buomornyeckas poib
6enkoB . Ctpoenue Hykneotuna. PHK u

JIHK .

HyxnennoBrle kucnotel. HykienHOBBIE KHCIIOTHI Kak MOJHMHYKJICOTHABI B CpaBHeHMU. WX ponb B

XpaHEHUH U Tiepeiave HaciaeacTBeHHoW nHpopmarmu. [IoHATHE 0 TeHHOW MHKEHEPHH M OMOTEXHOJIOTHH.
I'enernyeckas cBsI3bp MEXIy KJIacCaMH OpraHUYeCcKUX coequHeHHH. [IoHsATHE 0 reHeTHnuecKoi
CBSI3M U T€HETHUECKUX pAAAX.

JlemoHCTpanuu.

B3anMopeiicTBue aMMuaka W aHWIMHA C COJSHOM KHUCJIOTOW. Peakins anmimmHa ¢ OpOMHOI BOJOM.

JlokazatenbCTBO HaNW4HMs (QYHKIMOHAIBHBIX TPYNII B pacTBOpax aMHUHOKUCIOT. PacTBopeHne u

ocaxkmeHne OenmkoB. L[BeTHBIC peakmmm OenkoB. ['opeHMEe MTHYBETO TIepa W IMIEPCTAHON HHUTH. Moneib

mozekynsl JJHK.

Ilepexompl: 3TaHON — 3THIIEH — JTWJICHTJINKONb — J3TUJICHTIIHKOIAT MEIU

(II); aTaHON — 3TAaHANIL — 3TaHOBAS KUCJIOTA.



JlaGopaTopHbIe OIBITHI.
14. CsolicTBa O€ENKOB.

IIpaktudeckas pabora Ne 1. PemreHue O3KCHEPUMEHTANBHBIX 3a7ad IO HICHTHU(PUKAIUH
OpPTaHUYECKUX COCTUHCHHIA.

Tema 5. Xumus u :Ku3Hb (4 4)

IInactmaccet 1 BomokHa. [lommMmepw3anmsa W TOJIMKOHAEHCANHA KaK CIIOCOOBI TOMYYESHHS
CHHTETHYECKUX BBICOKOMOJIEKYIISPHBIX coenHeHui. [lomyuenne ncKycCTBEHHBIX BBICOKOMOIEKYIISIPHBIX
COCIMHCHUI XUMHYECKOH MOIU(HUKAIIMCH NPUPOAHBIX MoiuMepoB. CTpoeHHE MOIUMEPOB: JIMHEHHOE,
MPOCTpaHCTBEHHOE, ceTdatoe. lloHsATHE O mIacTMaccax. TepMomacTHYHBIE W TEPMOpEaKTHUBHBIC
nonumepbl.  OTnenpHBIE  MPEICTABUTENH  CHHTETUYECKMX M HCKYCCTBEHHBIX  ITOJIMMEPOB:
(eHonopopMabIETUHBIE CMOJIBI, MOJUBUHIIXJIOPUA, TehIoH, Iemrynona. [ToHITHE 0 XUMHUYECKUX
BOJIOKHaX. HaTrypanbHble, CHHTETHUYECKHE U HMCKYCCTBEHHbIE BOJIOKHA. Kiaccudukauus W OTAEIbHBIC
OpPEACTABUTENN XHUMHUYECKUX BOJIOKOH: aleTaTHOe (TpUALeTaTHBI IIEeNK) M BHCKO3HOE BOJIOKHA,
BUHWIXJIOPUJIHBIC (XJIOPHH), TOJWHUTPWIBHBIC (HUTPOH), TMIOJIMAMUJHbIC (KalpoH, HAMJIOH),
noau3(UpHBIE (JaBcaH).

Oepmentsl. DepMeHTH Kak OMONOrHYecKre KaTaau3aTopbl OenkoBoi npuponsl. Ilonstue o pH
cpeapl. OcOOEHHOCTH CTPOEHHS U CBOWCTB (CENEKTUBHOCTD U APPEKTHUBHOCTD, 3aBUCUMOCTD JICHCTBHUS OT
Temreparypsl U pH cpensl pacTBopa) pepMEHTOB MO CPABHEHUIO C HEOPTaHMUECKUMHU KaTallU3aTOpaMHu.
Pounb epMEHTOB B )KH3HEACATENLHOCTH KHUBBIX OPraHU3MOB M TIPOU3BOJICTBE.

Buramunsl. [lonstie o BuTamMHAX. Buipl BHUTaMUHHON HemoctaTouyHOCTH. Kiaccuduxarms
BUTaMHHOB. Burammn C Kak TpeACTaBUTEIh BOJOPACTBOPHUMBIX BHTAMUHOB M BHUTAaMHH A Kak
MIPEJICTABUTEIh JKUPOPACTBOPUMBIX BUTAMIHOB.

TI'opmonsl. TloHsATHE O rOpMOHaxX Kak OHMOJOTMYECKHM AaKTHBHBIX BEIIECTBAX, BBIMOJIHSIONINX
SHIOKPUHHYIO PETYJISILUIO KU3HEISATEIbHOCTH OpraHu3MOB. BaxkHelne cBOWCTBa TOPMOHOB: BBICOKAs
¢uznonorunyeckass aKTUBHOCTb, AUCTAHLUOHHOE JCHCTBHE, OBICTpOE paspylleHrue B TKaHsAX. OTHenbHbIe
NpeACTaBUTENI TOPMOHOB:MHCYIMH W aapeHanuH. [Ipodmnaktuka caxapHoro auadera. [loHsTtue o
CTCpOUAHBIX TOPMOHAaX Ha TpPUMEpE TMOJIOBBIX T'oMOHOB. JlekapctBa. JlekapcTBeHHass XHMHUS: OT
SITPOXMMHUHM W (QapMakoTepanuyd A0 XUMUOTepanuu. AHTUOMOTHKH W AucOakTepro3. HapkoTuueckue
BemecTBa. Hapkomanus, 6ops0a ¢ Hell 1 mpoQHIaKTHKA.

Perienue 3ana4u o opranndeckoit xumuu. Perienue 3a1a4d Ha BBIBOJ (POPMYITBI OPTaHHUECKIX

BEIIECTB I10 MPOIYKTaM CTOPAHUS U MAaCCOBBIM JIOJISIM JIEMEHTOB.

JlemoHCTpanuu.

Kommekunsa mimactmacc, CHHTETHYECKHX BOJIOKOH M M3AENW U3 HUX. Pa3nokeHue mepokcuia
BOJIOpPOJIa C TTOMOIIBI0 MPUPOTHBIX 0OBEKTOB, COAEPKAIIMX KaTajasy (ChIpoe Msca, ChIpOi KapTodens).
Komnexnus CMC, coxepxammux 3H3UMBL. Mcneitanue cpensl pactBopa CMC mHAMKaTOpHOU Oymarowu.
Komneknus BuTaMUHHBIX NpenapaToB. McmbiTaHne cpeabl pacTBopa acKOpPOMHOBOM — KHCIIOTHI
MHIMKATOPHOM Oymaroil. McnplTaHne anTeyHOro Npenapara HHCYIMHa Ha OeTIoK.

JlaGopaTopHbI€ OBITHI.
15. 3HakomMcTBO B OOpaslamMM  IUIACTMACC,BOJIOKOH M KaydyKOB.
IIpakTyeckas padora Ne 2. PacriozHaBaHue I1aCTMAcC U BOJIOKOH.

OBLIASA XUMMUSI. 11 KJIACC
(34 gaca, 1 4 B HEZEIIO)

Tema 1. Ilepuoanyeckuii 3aK0H U cTpoeHHe aToMa (4 1)
Otkpeitue JI. Y. MenneneesbiM I[lepuoauueckoro 3akoHa. IlepBble ONBITKH KiacCH(DHUKALMN
XUMHYECKHX 3JI€MEHTOB. BakHele MoHATHS XUMHUH: aTOM, OTHOCUTETIbHAsI aTOMHAs U



MosekymsapHass wmaccel.  Otkpeitue I, WM.  MengeneeBsiM  Ilepuoanueckoro  3akoHa.
[epuonuueckuit 3akon B ¢Qopmynupoke . W. Menneneesa. Ilepuomnueckas cucrema M. U.
MenpeneceBa. Ilepuomuueckas cuctema J[. M. MeHneneeBa kak rpaduueckoe OTOOpaKeHHUE
MEPUOANYECKOTO 3aKOHA. Pa3nnyHple BapwaHThl MEPHUOJUYECKON CHUCTEMbI. llepHoasl W TpyIIBL
3HaueHNe MePHOANYECKOTO 3aKOHA U TIEPHOTUIECKON CHCTEMBI.

Crpoenmne atoma. AToM — cliokHas dactuna. OTKPBITHE DJIEMEHTAPHBIX YaCTHIl M CTPOCHUS
aroma. Sapo aToma: MPOTOHBI M HEUTPOHBL. M30Tombl. M30TOMBI BOmOpoaa. DIEKTPOHBL. DJIEKTPOHHASL
0b6oouka. DHepreTHUeckuii ypoBeHb. Opouranu: s u p. d-OpOurtanu. Pacmipenenenre 3JIeKTPOHOB 10
SHEPTreTHUECKUM YPOBHIM H OpOUTAISIM. DJICKTPOHHBIE KOHOUTYPAIIH AaTOMOB XUMHUYECKHX DIIEMEHTOB.
BanentHbie BO3MOXHOCTH aTOMOB XMMUYECKHUX 3JeMEHTOB. [leproandeckuii 3aKOH U CTPOCHUE aToMa.
CoBpeMEHHOE TIOHATHE XUMHUYECKOTO ieMeHTa. CoBpeMeHHas (hOpMyJIMpOBKa NIEPUOIUIECKOTO 3aKOHA.
[IpuunHa TEpUOAMYHOCTH B W3MEHEHUHM CBOWCTB XUMHUYECKUX 3JIeMEHTOB. OCOOCHHOCTH 3amOJHCHHS
SHEPTeTHYECKUX YPOBHEH B 3JIEKTPOHHBIX O0OJOYKaX aTOMOB IMEPEXOIHBIX JIEMEHTOB. DJICKTPOHHBIC
ceMeiicTBa 3JeMEHTOB: su p-aneMeHThl; d- u f-memeHthl. [lemoHcTpanuu. Pasnuunbie  ¢Qopmbl
ITepnoanueckoii cucremsl Jl. 1. Menzneneena.

Tema 2. Ctpoenue Bemectna (11 1)

KoBanentHas xumudeckas cBs3b. [loHsATHE 0 KOBajeHTHOW cBsi3u. OOImIasi >JeKTpoHHAS Tapa.
KpaTHOCTH KOBAJICHTHOH CBSI3U. DJIEKTPOOTPHUIIATEIHHOCTD. [lepekphIiBaHNe dIIEKTPOHHBIX OpOUTAICH. O-
u m-cBsi3u. KoBaneHTHas TOJsipHas W KOBAJICHTHAs HEMOJSApHAas XUMHUYecKue CBsizu. OOMEHHBIH
JIOHOPHO-aKIIETITOPHBI MEXaHU3MBbl 0Opa3oBaHUS KOBAJICHTHOW CBS3W. BemecTBa MOIEKYISAPHOTO H
HEMOJIEKYIIPHOTO CTPOCHHUS. 3aKOH MOCTOSIHCTBA COCTAaBa ISl BEIIECTB MOJIEKYIISIPHOTO CTPOSHHS.

MonHnas xumuueckast cBsa3b. KaTnoHbel U aHnoHBL. MOHHas CBs3b U ee cBoiicTBa. MloHHAs CBS3b
Kak KpalHUH ciydyait

KOBAJICHTHOUM moysipHON cBsizu. DopMmynbHas enuHuna BemiecTBa. OTHOCUTENBHOCTh JETICHUS

XUMUYECKUX CBSI3€H HA THUIIBL.
Meramnnueckass XuMudeckas CcBs3b. OOmue (Qu3nueckue CBOWCTBA METAUIOB. 3aBHUCHMOCTH
3JEKTPONPOBOIHOCTH METAIIOB OT TemmepaTypbl. CrutaBel. UepHble M I[BETHBIC CIUIABBI. ATperatHble
COCTOsTHUSI BelecTBa. ['a3pl. 3akoH ABOTapO /s Ta30B. MOJSpHEIN 00beM Ta3000pa3HbIX BEMIECTB (TIpU
H.y.). XKunkoctu. BogoponHas xumudeckas CBs3b. BomopoHas cBs3b,

KaK OCOOBIA CiIydall MEXMOJICKYJIIPHOTO B3aMMOACHCTBUA. MexaHu3Mm ee oOpa3oBaHUA U
BJIMSIHME HA CBOWCTBA BelIeCcTB (Ha mpumepe Boabl). Mcrnonp3oBanne BOABI B OBITY M Ha MPOU3BOJICTRE.
BryTtpruMonekynsapHas BOOOpOgHAas CBS3b U ee OMOJOTHYecKas posib. THITbI KPUCTAITHYECKUX PEIIETOK.
Kpucrannmueckas pemietka. VoHHBIE, MeTalJIMYeCKHWEe, aTOMHBIE M MOJIEKYJISIPHBIE KPHCTaUTMIECKHE
pemeTku. Aymotponus. AMOp(HEIE BEIIECTBA, UX OTIUYUTEIILHBIC CBOWCTBA.

UucTtele BemecTBa U cMecu. CMeCH U XMMHUYECKUE COCAMHECHHs. |'OMOTreHHBIE U TeTepOreHHBIC
cMmecu. MaccoBast 1 00beMHas JT0JIM KOMIIOHEHTOB B cMecu. MaccoBast 7o npuMeceid. Pemenue 3amas
HAa MacCOBYIO JTOJTt0 TipuMeceii. Kitaccudukanus BemecTB 1Mo CTeIEHU UX YUCTOTHL.

Hucnepcuble cuctemsbl. [lonsTre mucmnepcHoi cuctembl. JucnepcHas (aza m mucnepcHoHHAas cpena.
Knaccudukarnus nucnepcHeix cucteM. KoJulommHbIe MUCTIEPCHBIE CHCTEMBL. 30JIM W TEIU. 3HAYCHHUE
JIUCTICPCHBIX CUCTEM B MPUPOJIC U )KU3HU YETOBEKA.

JeMoncTpanun. Mojienbs KpUCTAUTMIECKOW pemeTKH XJjopuaa Hatpus. OOpas3mpl MHHEPAIOB ¢
WOHHOM KPUCTAJUIMYECKOM PEIIETKOM: KajbllUTa, TamuTa. Moleln KPpUCTAIIIMYECKUX PEIIETOK «CyXOro
npaay (WM uozda), anMasa, rpadura (WM kBapma). Mojieas MOJSIpHOTO 00beMa ra3oB. TpH arperaTHbIX
cocTostHUS BOABL. JucTmimsimust Boabl. OOpasiisl pa3InIHBIX JUCTIEPCHBIX CUCTEM: SMYIIbCHH, CYCIICH3HIA,
anspo3oiie, reneit u 3oiei. Koarymsmusa. Cunepesuc. Dbdext Tunmans.



JlaGopaTopHbIC OIBITHI.

1. OmpeneneHne CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THIA KPUCTAILUTUICCKOHN PEIICTKH
2. O3HaKOMIICHHUE C KOJIICKITUCH MMOJIMMEPOB, TIACTMACC U BOJIOKOH U M3/ICTHIA U3 HUX.

3. XKécTtkocTb BoABI. YCTpaHEHUE KECTKOCTH BOJIBI.

4. O3HaKOMIIEHHE C MUHEPATHHBIMH BOJAMH.

5. O3HaKOMJICHHE C TUCTIEPCHBIME cucTeMami. [IpakTraeckoe 3anstue No 1.

[lomyuenue u pacro3HaBaHUE ra3oB.

Tema 3. Danexkrponutudeckas nuccouuaums (7 1)

PactBopbl. PacTBOpHEI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIIME M3 YaCTHI] PACTBOPHUTENS, PACTBOPEHHOTO
BEIIIECTBA M MPOJYKTOB UX B3aUMOJICHCTBH. PacTBopeHne Kak pU3NKO-XMMHUYECKUI mpolecc. MaccoBas
JIOJIS PACTBOPEHHOTO BeIecTBa. THIbl pacTBOpoB. MolsipHasi KOHIIEHTpanus BemlecTBa. MuHepaIbHbIE
BOJBL. Teopus ANeKTPOIUTHUECKON JUCCOLIMALINH.

ONEKTPONUTHl U HEANEKTPONIUThL. CTENmeHb 3JCKTPOIUTHUYECKON auccouuanuu. CUIbHBIE U
cnalbble 3JCKTPOJIUTHL. YPaBHCHHS 3JCKTPOIMTHYCCKONW TUCCONUAIMK. MeEXaHW3M JIHUCCOIHAIINY.
Crynenyaras nuccouuanusi. Bogoponnslii nokasarensb. KucioTel B CBETE TECOPUU DIICKTPOIUTHYECKOU
nqucconuaruu. OO0Ire CBOWCTBa HEOPTaHUYECKUX W OPTaHUYCCKUX KHUCIOT. Y CIOBHS TCUCHHS pEaKIUi
MEXJIy DIICKTPOIUTAMHU 10 KOHIA. Crernuduueckue CBOMCTBAa a30THOM, KOHIICHTPUPOBAHHOW CEPHOW H
MYypaBbUHOM KHCIIOT.

OcHOBaHHS B CBETE TEOPUHM DIEKTPOIUTUUECKONW TUCCOIUAINH, WX KiIaccH(pUKalus U oOIIue
CBOIcTBa. AMUHBI, KaKk OpraHMYecKHe OCHOBaHUSA. CpaBHEHHE CBOIICTB aMMHaKa, METWJIaMHHA W
aHWINHA.

Conu B cBeTe TEOPHUH INEKTPOITUTHUECKOM TUCCOIMAINH, UX KJIACCU(PHUKAIUSI 1 00II[e CBOHCTBA.
Conu kucnpie 1 0OCHOBHbIE COJIM OPTaHUYECKUX KUCIOT. Mblia. DIEKTPOXUMUYECKUI PsiT HANPSHKEHHH
METaJIOB U €r0 UCIOJIb30BAHUE JIJIS1 XaPAKTEPUCTUKU BOCCTAHOBUTEIBHBIX CBOMCTB METAILIIOB.

Tunponus. Crmyuam rumponmsa coneil. Peakius cpensr (pH) B pacTBOpax TUAPOIU3YOIIMXCS
cosieit. ['uaponu3 opraHnyecKrx BEIIECTB, €r0 3HAUCHUE.

Hemonctpauuu. HcnblTaHue pacTBOPOB DICKTPOJUTOB U HEDJIEKTPOJIUTOB HA MPEAMET
JIUCCOIMAIMU. 3aBUCUMOCTb CTEHEHH DJIICKTPOJIUTUYECKON JTUCCOIMAIMH YKCYCHOM KHCIOTHI OT
pazbaBnenus pactBopa. [IpuMeps! peakiuii HOHHOro oOMeHa, HIyIUX ¢ 00pa30BaHUEM 0CaJIKa, Ta3a WiIn
BOJIbI. XWMHUYECKUE CBOWCTBA KHUCIOT: B3aMMOJICHCTBHE C METaJUIAMH, OCHOBHBIMH W aM()OTECPHBIMU
OKCH/IaMH{, OCHOBaHUSMH (IEI0YaMH W HEPAaCTBOPHUMBIMHU B BOJIE), COSIMH. B3ammopeiicTBre a30THOM
KHCJIOTHI ¢ Menblo. Pa3baBienne

cepHoOM KUCIO0Th. OOyTrIMBaHNEe KOHIIEHTPHUPOBAHHON CEPHOU KUCIIOTOM caxapo3bl. XUMUICCKUE
CBOMCTBa ILEJIOYEH: PEAKLUs HEUTpanu3alud, B3aUMOJACHCTBUE C KUCIOTHBIMH OKCHJIAMH, COJISIMU.
PaznoxkeHne HepacTBOPUMBIX B BOJE OCHOBAaHMM NpH HArpeBaHUM. XUMHUYECKHUE CBOMCTBA COJIEH:
B3aMMO/ICHCTBUE C METaNIAMH, KUCIIOTAMU, IIEI0YaMHU, C APYTUMH COJISIMHA. [ Maposin3 kapOuma KaabIvsl.
Wzyuenne pH pacTBOpOB THAPONH3YIONUXCS COJICH: KapOOHATOB MICIIOYHBIX METAIUIOB, XJIOpUAA H
arieTara aMMOHUs. JIabopaTopHBIEC OTBITHI.

6. O3HaKOMIJIEHHE C KOJIEKIIMEH KHUCIIOT.

7. IlonyyeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBAHUHU.

8. O3HaKOMIICHHE C KOJJIECKIIMEH OCHOBAaHUH.

9. O3HaKOMJICHHE C KOJIEKIINECH MUHEPAJIOB, CONECPIKAIINX COJIH.

10. UcmieITanme pacTBOPOB KHUCIOT, OCHOBAaHUH M COJICH HHIUKATOPaMH.
11. Pa3nmuunsie cioydan THIPOIIN3a CONCH.
12. T'uaponn3 XJIOPUAOB U alleTaTOB MISTOYHBIX METAILIOB.
[Ipaktuueckas paGora Ne 2. PemieHue SKCIEPUMEHTANBHBIX 3a7ad Ha HIACHTH()HKAIMIO
HEOPTaHWYECKNX M OPTaHUYECKUX COeTUHEHHI.



Tema 4. Xumuueckue peakuuu (11 4)

Knaccudukarus XuMUIeCKUX peaKIni.

Peaknyu, maymme Oe3 wW3MeHEHUs cocraBa BemiecTB. Kiaccudukaiuss Mo YHCIy W COCTaBY
pearupyronmx BEIIeCTB W MPOAYKTOB peakiuu. Peakunu pasioXeHHs, COCAWHEHHWS, 3aMelleHUs Hu
oOMeHa B HEOpraHWYeCKOH XUMHUH. Peakium nprcoeAnHeHus, OTIIETIICHHS, 3aMEIIeHAS U U30MEepU3allui
B OpraHMYecKor XuMuu. Peakiinm nouMepu3aliii Kak 4acTHBIA clydail peakinii NprucoeTMHEHUS.

TermoBolt  3PQPeKT XUMHUECKHUX  peakiuil. DK30- H  DHIOTEPMHUYECKHE  PEaKIIHH.
TepMmoxumudeckue ypaBHeHHs. PacyeT konryecTBa TEIUIOTHI IO TEPMOXUMUYECKUM yPAaBHEHHSIM.

CxopocTh XUMHUYECKHX peakuuid. [IoHsATHE 0 CKOPOCTH XMMHYECKHUX PEakIfil, aHAINTHIECKOe
BEIpaXCHHE. 3aBUCUMOCTh CKOPOCTH PEaKIMKM OT KOHIICHTPAIlWHU, JABJICHUS, TEMIECPATYPhl, MPUPOIBI
pearupyoIux BEIIeCTB, TUIOIMAIN UX COMPUKOCHOBEHUS. 3aKOH JISHCTBYIONMMX Macc. Perienue 3amay Ha
XUMHUYECKYIO KHHETHKY.

Karann3. Karanmuzaropsl. Kartanmns. T'oMoreHHeld M rereporeHHbld KaTtamu3. Ilpumepst
KaTaJIUTUYCCKUX TIPOIIECCOB B TPOMBIINUICHHOCTH, TEXHUKE, OBITYy. MDEpMEHTHI M WX OTIUYUSA OT
HEOPraHWYECKUX KaTaim3aTropoB. [IpuMeHeHne KaTamu3aTopoB U ()epMEHTOB. XUMHUECKOE PaBHOBECHUE.
O6partumMble 1 HEOOpAaTUMBIC PeaKIIni. XUMHIECKOE PaBHOBECHE U CTIOCOOBI €r0 CMEIIECHUS Ha MIPUMEPE
nonydeHus: ammuaka. CHHTE3 amMMuaka B TMPOMBIIUICHHOCTH. [loHATHE 00 ONTHMAJBHBIX YCIOBHUSIX
MIPOBEICHHS TEXHOJIOTHYECKOTO MPOIIecca.

OKHCIUTENFHO - BOCCTAaHOBUTENBbHBIE Tporecchl. OKUCIUTEThHO-BOCCTAHOBUTENBHBIE PEAKIINU.
Oxucnaurens © BoccraHoBHTENb. OKkucineHHWe W  BoccTaHoBieHHe. (CocTaBieHHEe ypaBHEHUH
OKHCIIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIMH METOAOM DJIEKTPOHHOTO OalaHca.

OOmue cBoicTBa MeTaIOB. XWMHYECKHE CBOMCTBA METAUIOB KaK BOCCTaHOBHUTEIICH.
B3aumoeiicTBre METaIIIOB ¢ HEMETAJUIaMU, BOAOH, KUCIIOTAMUA U PAaCcTBOpPaMH coJiell. MeTauoTepmus.
Koppo3ust MeTaoB kak OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIN Tporiecc. CocoOBI 3aIUThl METANIOB OT
KOPPO3HH.

OOmue cBoiicTBA HEMETAIOB. XHMHUYECKHE CBOWCTBA HEMETAJUIOB KaK OKHUCIUTEICH.

BzaumogpeiictBue ¢ Meramiamu, BOJOPOJOM W JIpyruMH HemeTautlaMu. CBOWCTBa HEMETAIOB Kak
BOCCTaHOBHUTENEH. B3anMoneicTBIEe C MPOCTHIMH W CIOKHBIMH BEUIECTBAMH-OKHCIUTENsIMU. OO1as
XapaKTEepPUCTHUKA TaIOTEHOB.
Onekrposm3. OOIIHe CIIOCOOBI MOTYISHUS METAIUIOB U HEMETAIUIOB. DJIEKTPOJIN3 PACTBOPOB U PACIIaBOB
3JIEKTPOJIUTOB Ha MIPUMeEPE XIJIOPUAA HATPHSL. DIEKTPOIUTUIECKOE TTONTydeHue amoMuHus. [lpakTuyeckoe
3HaYeHHE AJIEKTpoiu3a. ['ampBaHOIIACTHKA M TalbBaHOCTETHs. 3akifoueHue. [lepcreKTHBBI pa3BUTHS
XUMHYECKON HayKH 1 XUMHYECKOTO MMPOU3BOCTBA. XUMHUS U MPOoOIIeMa OXpaHbl OKPY KAIOIIEH Cpebl.

JleMoHCTpanuu. OJK30TEPMHUYECKHE W SHAOTEPMUYECKHE XHMUYECKHE pEaKIuu. TerioBbie
SIBJICHUS TIPU PACTBOPCHHUU CEPHOMN KHUCIOTHI 1 aMMUAYHOUW CETUTPHI. 3aBUCUMOCTHh CKOPOCTH PEAKIIUU OT
MPUPOJIBI  BEIISCTB HAa MPHMEPE B3aUMOJICHCTBUSI PACTBOPOB PA3IHYHBIX KHCJIOT OJMHAKOBOMN
KOHIICHTPAIIMH C OJWHAKOBBEIMH KYCOUKaMH (TpaHyllaMH) [MHKA U OJMHAKOBHIX KYCOYKOB pPa3HBIX
MeTaJIOB (MarHus, IIMHKA, JKeJe3a) C PaCTBOPOM COJISIHOUM KUCIIOTHI. B3anMoielicTBre pacTBOPOB CEPHOM
KHCIIOTHI C pacTBOpaMH THOCYJb(aTa HATPUsS Pa3IUYHON KOHIICHTpAIlMM M TeMIepaTypbl. Mojaenb
KHIISIIETO CJIos. PazmoskeHne mepokcuia BOAOPOIa ¢ MMOMOIIBI0 Heopranmdeckux katanuzatopos (FeCl2,
KI) u mpupomgHslx 00BEKTOB, coAepKammx KaTamasy (celpoe Msco, kKapTtodens). IIpocreiimue
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN: B3aWMOJICHCTBHE IIMHKA C COJITHOM KHCIIOTOH U )Kele3a C
cyaspatom Mmeau (II). Mogens smexTposusepa. Mozeib 3JIEKTPOIM3HON BaHHBI IS IMOJYyYCHHUS
AITFOMUHUSL.

JlaGopaTopHBIE OITBITHI.

13. TomyueHne KUCIOPOAA PA3TIOKEHUEM ITEPOKCHIA BOJOPOAA C TIOMOIILIO TUOKCH]IA MapraHIia
Y KaTaJIa3bl CBIPOTO KapTOQes.



14. Peaxius 3aMeIeHUs] METU JKEJIe30M B pacTBope cyibgara meau (11).

15. Iomy4enue Bogopoaa B3anMOJACHCTBHEM KHUCIIOTHI C IIMHKOM.

16. O3HaKoMIIEHHE C KOJJIEKITUEH METaIOB.

17. O3HaKoMIIeHHE C KOJIJIEKI[HEe HEMEeTalIOB.

IIpaktuaeckas pabota Ne 3 «['eHeTmueckass CBSI3b MEXIY pa3IMYHBIMU KJIACCAMH HEOPTaHUYECKUX

YYEBHO-TEMATHUYECKHNHA IIJIAH: 10 knacc

Ne Haumenosanue Bcero wacos Ypoku JlabopaTopHble KonTponbHbie
/1 paszeNoB U TeM paboThI paboThI

1 Beenenue 1 1

2 Tema 1. Teopus 3 3
CTPOCHUSA
OpPTraHUYeCcKuX
COEIMHEHN

3 Tema 2. YrieBogopoas! 1 9 8 1

WX TMPUPOIHEIC
WUCTOYHUKN

4 Tema 3.8 8
Kucnopoaconepxkaiue
OpPraHUYCCKU
COCIMHEHUS

5 Tema 4. | 8 6 1 1
A3zoTconepxamnue
OpraHUYECKHE
COCIMHCHUS

6 Tema 5. Xumus xuzus ¥ | 4 3 1

7 Peseps 2

Hroro 35 31 2 2

YYEBHO-TEMATUYECKHWM ILJIAH: 11 kaace

Ne HaumenoBanue Bcero wacos Ypoku JlabopaTopHble KonTponbsHbie
n/n pa3nenoB U TeM paboTsl paboTsl
1 Tema 1. Ilepuonuueckuii 4 4
3aKOH ¥ CTPOCHUE aTOMa
2 Tema 2. CtpoeHue 11 9 1 1
BEIIECTBA
3 Tema 3. 7 5 1 1
DIEKTPOTUTHIECKAS
JUCCOLMAIUS
4 Tema 4. Xumudeckue 11 9 1 1
peaxuuu
Peseps 1 1

Hroro 34 28 3 3




U opraHuveckux BeuiecTs» Pe3eps 1

Kpurtepun oneHuBaHUS Ha YPOKAX XUMHUH



OueHHBaHNE YCTHOTQ OTBETA

Otmerka «5»:

JlaH TOJIHBIN U MPaBUJIbHBIA OTBET Ha OCHOBAHUM MU3YYEHHBIX TCOPUH,

MaTepUal U3JI0KEH B OMPEJICIICHHOM JIOTHYECKOM MOCTIE0BATEILHOCTH, INTEPATYPHBIM S3bIKOM,
OTBET CaMOCTOSITCIbHBIN

BO3MOJKHA OJTHA HECYIIIECTBCHHAS OIINOKA.

OT1MmeTKa «4»:

- JIaH TIOJTHBIM W TPaBWJILHBIA OTBET HA OCHOBAHUY U3yUEHHBIX TCOPUH,

- MaTepuall U3J0XKEH B ONPeICIICHHON TOCIeI0BATCIBHOCTH

- OTBET CaMOCTOSITENbHBIN

JOTYIIEHBI 2-3 HECYIIEeCTBEHHBIC OIMNOKH, UCIIPABJICHHBIE TI0 TPEOOBAHUIO YUUTEIIS, W JTaH HEITOJIHBIN
Y HEYETKUH OTBET.

OtMmeTtka «3»:

-JlaH TIOJHBIN OTBET, HO MPH 3TOM JOMYIIEHa CYIIECTBEHHAs OIIMOKA WIM OTBET HETIOIHBIH, TOCTPOCH
HECBSI3HO.

OT1MmeTKa «2»:

- OTBET OOHApPYKHMBAeT HETIOHNMAHUE OCHOBHOTO COJICPKAHUS Y4eOHOTO MaTeprana,

- JIOMYIICHBI CYIIECTBEHHBIC ONMMOKYU, KOTOPBIC YUAIIUHCS HE MOXKET UCTIPABUTH NP HABOISIIUX
BOTIPOCAX YUUTEIIS.

OueHuBaHue NUCHLMEHHOI PadoThI

IIpu oneHrBaHNM OTBETA y4aIerocss HEOOXOAUMO YUUTHIBATh KAYECTBO BBITIOITHEHHUS paOOTHI 1O
3ananusM. KoHTponbHas paboTa OlleHUBAETCS B LIETIOM.

Or1meTka «5»:

JIaH TIOJTHBIM OTBET HAa OCHOBE M3YYE€HHBIX TEOPHiA, BO3MOYKHA HECYIIECTBEHHAS OIINOKA.
OtMmeTKka «4»:

JIOITyCTHMa HEKOTOPAast HEMOJTHOTAa OTBETa, MOKET OBITh He OoJiee ABYX HECYIIECTBEHHBIX OIIHNOOK.
OT1meTka «3»:

paboTa BBIIIOJIHEHA HEMIOJHO (HO HE MEHEe YeM Ha TPETh), UMEIOTCA He 0ojiee OJJHOM CylIecTBEHHOM
omnOKY U 2-3 HECYIIECTBEHHBIE.

OT1MmeTKa «2»:

paboTa BBITIOJIHEHA MEHBIIIE YeM Ha TPETh,

UMEETCSI HECKOJIBKO CYIIECTBEHHBIX OITHOOK.

BosMmokHa crienyromas cucTeMa OICHHUBAHUS KOHTPOJILHOW PadOTHl MO MATHOAIBHON CHCTeMe: Mpu
BBITIOJTHEHUU Y4eHUKOM OT 96 10 100% paboThl cTaBUTH OLIEHKY «5»; 0T 76 10 95% paboTs!

- «4»; o1 50 10 75% - «3»; ot 20 10 50% - <«2».

OlleHnBaHHE TECTOBBIX PadoT

TecTbl, COCTOSIIUE U3 TSTH BOITPOCOB MOXHO HCIIOIB30BATh MOCIIE U3YUEHHS KaXIOTO MaTepHaa
(ypoxa). Tect u3 10—15 BonpocoB ncnonb3yeTcs Ajs nepuoanieckoro Konrpost. Tect uz 20—30
BOTPOCOB HEOOXOAMMO HCIIOJIB30BATh I HTOrOBOTO KOHTpOUIs. [Ipy olleHNBaHWY HCIIONIB3YETCS
CIIeyFoINast IIKaJa: I TeCTa U3 MSATU BOPOCOB

* HET OIIMOOK- OLIEHKA «5»;

* 0JIHA OITMOKA - OLIEHKA «4»;

* IBE OIMUOKN — OIICHKA «3»;

* TPY OIIHUOKH — OIIEHKA «2.

Ecnu onenka BeicTaBisieTcs B popMe 3a4eT/He3aueT, TO 3a4eT CTAaBUTCS MPH BhImoHeHnn 70% 3ananuii.
Takast (hopma OIIEHKH HCIIONB3YETCs, €CITU TECT COJIEPKUT YIPAKHEHUSI Ha pacrio3HaBanue. Eciu tect
OIIEHMBAETCS TI0 MATHOAIITFHON CHCTEME, TO CTaHJapTHBIE KPUTEPHH OIIeHOK TakoBbI: 91-100% - orenka
«5»; 81-90% - onrenka «4»; 80-70% - orienka «3»; HIKEe 70% - OLIEHKA «2).

OlleHKa JKCNEPUMEHTAJIbHBIX YMeHWiH (B mpoliecce BbINOJHEHHs] MPAKTHYECKHX PaGoT 1o
HHCTPYKIMH)

- [IpakTudeckre pabOThI 10 XUMUH BEITIOTHSFOTCS B TETPAAX I MpakKTHYECKUX padort. [lpu

- OIICHMBAHWUYU OTYETA IO BHITIOJHCHUIO MTPAKTHUECKOH paboThl 0c000¢ BHUMAaHUE YACIISTCS




- KaueCTBY W TOJHOTE CAMOCTOSTEIILHBIX BHIBOJOB YUCHHKA.
- KonmaecTBo mpakTraeckux paboT onpeaeneHo B IporpaMme.

- B Teyenne yuebHOTO rosma TeTpaan A NPaKTHYECKUX Pa0OT XPAaHUTCA B IIKOJIE.

Or1meTka «5»:

- DKCIIepUMEHT BBITIONHEH MOJTHOCTHI0. ClenaHbl MpaBUiIbHbIE HAOIIOACHNS U BBIBOJIBI, SKCIIEPUMEHT
OCYIIECTBJIEH T10 MJIaHy, C YY€TOM TEXHUKH 0€301TacHOCTH U MPaBUI pabOTHI C BEIIECTBAMHU U
mpudopamu,

- TIPOSIBIIEHBI OPTraHU3alMOHHO-TPYAOBBIC YMEHHS (TIOAAEPKUBACTCS YHCTOTa paboyero MecTa, MOpsA0K
Ha CTOJIe, SKOHOMHO UCTIONB3YIOTCSl PEaKTHBEI).

- JHonymieHs! He Ooee IByX HECYLIECTBEHHBIX OIMOOK IMpH 0(OpMIICHHH PaOOTHI.

OT1MmeTKa «4»:

- paboTa BBITIOJTHEHA, C/ICTIaHbIl PABUIIBHEIC HAOIIOICHUS U BBIBOJIBI: SKCIIEPUMEHT BBITTOJIHEH HETIOTHO
WM HaOJIIOIAI0TCS HECYIIECTBCHHBIC OIMOKK B paboTe ¢ BEIeCTBAMHU M IIPUOOpaMHU.

OtMmeTka «3»:

- OTBET HEMOJHBIN, pab0oTa BHITOIHEHA MPABIIIEHO HE MEHEE, YeM HAIOJIOBHHY, AOIMyIIeHA
CyIIIeCTBEHHAS OITHOKA (B X0J/€ dKCIIEpUMEHTA, B O0BACHEHNH, B 0popMIIeHUH paboThl, 1o Th mpu
paboTe ¢ BelecTBaMHU U IpUOOpaMu), KOTOPYIO YUAIHICS HCTIPABIISET IO TPEOOBAHUIO YIUTEIS.
Homyckaetcs opopmiterre paboThl 0€3 3aITUCH YpaBHEHUH PEaKIThii.

- DKCIIEpUMEHT TIOJHOCTHIO BBIMIOJHEH B COOTBETCTBUU C HMHCTPYKIUSIMU H TPaBUJIAMH TEXHUKU
Oe3omacHOCTH, HO paboTa He oopMIICHA.

OT1MmeTKa «2»:

- BrImosmHEHO MeHee MOJIOBUHBI pa0OTHI,

- JIOMyIIEHHI ABE WK OoJiee CylIeCTBEHHbBIE OIIUOKH B X0JIE SKCIIEPUMEHTA, B OOBSICHEHNH, B
odopmienun padotsl, 1o Th npu paboTe ¢ BelecTBaMu U MPUOOPaMH), KOTOPbIE YUALTHICS HE MOXKET
WCTIPABUTb.

B HCKIFOUUTENBHBIX CITyYasx MPU OTCYTCTBHH YYAIIETOCS 0 YBOKUTEIBHBIM IPUYHMHAM YUUTEIb MOXKET
MPEIOCTaBUTH BO3MOXXHOCTh BBITIOJIHUTH MMPAKTUIECKYIO PadoTy.

OueHka yMeHMii peliaTh JKCNePUMeHTAJIbHbIE 321a4H

- [Ipu orieHKe 3TOTO YMEHHSA CIIEeyeT yUUTHIBATh HAOIIOACHUS YUUTENS U MIPEIbABISIEMbIE YIAIIUMCS
pe3yIBTaTHl BHITIOJIHEHUS OIMBITOB.

OTmeTKa «5»:

- [Inman pemreHus 3aga4u COCTaBIIEH MPABUIIBHO,

- OCYIIECTBIIEH MOAOOP XMMUIECKUX PEaKTHBOB U 000PYIOBaHUS,

- DKCIICPUMEHT BBITOJIHEH TOJTHOCTBIO,

- JTaHO TIOJTHOE OOBSICHEHUE U CJICIIaHbI BEIBOJIBL.

OTMeTKa «4»:

- IJIaH PEIIEeHUs] COCTABIICH MPABUIIBHO,

- OCYIICCTBIIEH MOAOOp XMMUYECKUX PEAKTHBOB U 000PYI0BaHUs,

9KCIIEPUMEHT BBITIOIHEH TOJTHOCTBIO,

- TOTMyYIIEHO He 0oJiee ABYX HECYMIECTBEHHBIX OMHMOOK (B 00BSICHEHUN U BHIBOMIAX).

Ot1meTKa «3»:

- IJIaH PEIIeHHUs] COCTABIICH MPAaBUIIBHO,

- OCYIIECTBIIEH MOAOOP XMMUIECKUX PEaKTHBOB U 000PYIOBaHUS,

- DKCIIEPVIMEHT BBITIOJIHEH HE MEHee, YeM HAIOJIOBHHY, JOMYIIIEHA CYIIECTBEHHAs OIIHOKa B
00BSCHCHHH U BBIBOJAX,

- DKCIICPUMEHT BBIMIOJIHEH TTOJIHOCTHIO, OTYET HE COCTABIICH

- JIOMYIIEHbl HAPYIICHUS TEXHUKU OC30MAaCHOCTH, JKCICPUMEHT BBIOJHECH TMOJHOCTHIO, CICIIaHbBI
HECYIICCTBCHHBIC OIUOKN B OOBSICHEHUU U BBIBOJIAX.

OTMeTKa «2»:

- IOMYIIEHBI IBE U OoJiee OMMOKH (B TUTAHE PEIICHMS, B TOA00PE XUMUUYECKUX, PCAaKTHBOB H
000opymoBaHUs, B O0BSICHEHNH M BBIBOJIAX ). JOIYIIICHBI HAPYIIICHUS TEXHUKH 0€301TaCHOCTH







