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PabGouyaa nporpamma no kypcy «Xumus». 9 kaacc. ®I'OC 000
[HosicHuTe IbHAS 3aNMCKA.

Pabouast mporpamma 1o XuMHHM AJisi OCHOBHOH IIKOJIBI COCTaBJI€HA Ha OCHOBE PyHIAMEHTANIBHOTO siipa conepskanus oduiero odpasosanus n TpedoBanuii K
pe3yJbTaTaM OCHOBHOTO 00IIero odpa3oBaHUs, MPEACTaBICHHBIX B DemepalibHbIM TOCYJapCTBEHHOM OOpa3oBaTENIbHOM CTaHAapTe oO0Inero oOpa3oBaHUs U
[Ipukasze MunuctepcTBa odpa3oBanusi u Hayku PD ot 31.12. 2015 Ne 1577 «O BHeceHMH M3MEHEeHHH B (emepasbHbI rOCyIapCTBEHHBIN 00pa3oBaTeNbHBIN
CTaHIApPT OCHOBHOrO o0Imero oOpa3oBaHUs, yTBEPXKIEHHBIH NMPUKa3oM MuHucTepcTBa oOpasoBanus W Hayku oT 17.12.2010r. Nel897» (3apeructpupoBaH B
Munrocte Poccun 02.12.2016r Ne40936). B He#l yunTBIBAIOTCS] OCHOBHBIE WAEU TOJOXKEHUS MPOTrPaMMbl Pa3BUTHA U (POPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX
nercTBui st OCHOBHOT'O o0rmrero o0OpazoBaHwMsI.
XuMmusl, KaKk OHa U3 OCHOBOMOJAratoInuX 00JacTel €CTECTBO3HAHUS, SBJISETCS HEOTHEMJIEMOH HacThbiO O0pa30BaHMs MIKOJIBHUKOB. KaXkablil 4eNOBeK KUBET B
MUpE BEIIECTB, MIO3TOMY OH JOJUKEH MMETh OCHOBBI (PYHIAMEHTAJIBHBIX 3HAHUH MO XMMUHU (XUMHYECKasi CHMBOJIUKA, XUMHUYECKUE TIOHATHS, (DaKThl, OCHOBHBIE
3aKOHBbI M TEOPHH), TIO3BOJIIFOLINE BBIPA0OTATh MPEACTABICHHUS O COCTABE BELIECTB, UX CTPOCHUH, MPEBPAIICHUAX, MPAKTUIECKOM HCIIOJIb30BAHUH, a TaKke 00
OMAaCHOCTH, KOTOPYIO OHHU MOTYT NpeACTaBiATb. M3yuas XuMHIO, ydaluuecs Y3HAIOT O MaTepHalbHOM €IUHCTBE BCEX BEILECTB OKPYIKAIOLIEro MHpa,
00yCIIOBJIEHHOCTH CBOICTB BEIECTB MX COCTABOM M CTPOCHHEM, NMO3HABAEMOCTH U MPEACKAa3yeMOCTH XUMHUECKUX sIBICHHUH. 3yueHne CBOICTB BEIIECTB U UX
NPEeBPAIEHHUH CITIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHHS, a MpakTu4Ieckast padboTa ¢ BemecTsaMu (JJaOOpaTOpPHBIE OMBITHI) — TPYIOIOOHIO, aKKYPATHOCTH
u codpanHocTu. Ha mpumepe xumuu, ydamuecst OJIy4ar0T MPEACTABICHHISI O METOJAX IMO3HAHMS, XapaKTEPHBIX Uil €CTECTBEHHBIX HayK (IKCIEPUMEHTATIBHOM U
TeopernyeckoM). Pabodass mporpamma y4ue0HOro Kypca mo XumMuu st 9 kiaacca paspadoraHa Ha ocHoBe @I'OC HOBOro nokojeHus, Ha 0a3e MporpaMMbl
OCHOBHOTO 00mero oOpa3oBanusi o xumun (0a30BbI ypoBeHb) U paboueil mporpammbl mox asTopctBoM [opa H. H. ®I'OC. Xumus. IlpenverHas jguHMS
yueOnukoB I'. E. Pymsuruca, ®@. I'. @enpamana. 8-9 knaccel. [Ipoceemenue. JlaHHas nmporpaMma KOHKPETU3HPYET COAEpIKaHUE CTAaHAApTa, HaéT pacrpeneacHue
y4eOHBIX YacoB MO pa3fesiaM Kypca, MOCIeNOBaTeIbHOCTh M3YUYEHUS TEM M Pa3/eioB C YUETOM MeEKNPeIMEeTHBIX H MpeIMeTHBIX CBfA3el, JOrHKH y4eOHOro
npoIiecca, BO3PACTHBIX OCOOEHHOCTEH yUaIIuXcs.

IIporpamma paccuutraHa Ha 68 uacoB - 2 waca B Henmemo. Jlnsa peanusanuu PaOoueil mporpamMmbl HCHONB3YETCS YYEOHO-METOAMYECKHHA KOMILIEKT,
BKJIFOYAFO LU

<> I''E Pymsuruc, @ I'. ®enmpaman Xumust 9 xiace. YueObHuk mnsg o0meoOpa3oBaTeNbHBIX YUPEKACHUN, C MPHJIOKEHUEM HA 3JIEKTPOHHOM HOCHUTENE —
M. :IIpocsewenue, 2019

<> A M. Paneuxuii. Xumus [{unaktudecknii matepuan 8-9 knaccel — M: [lpoda 2013. Yuebroe nocobue mist 001meodpa3oBaTebHbIX YUPEIKISHHH.

<> Xummst. Pabouee mporpammbl nox asropcteoM ['apa H. H. @I'OC. Xumwust. [Ipenvernas nunus yuebuukos I'. E. Pymsuruca, @. I @enpamana. 8-9

kyaceol IIpoceemenue. 2013r.;

OcHoBHbIE LeIN U 3aAa4H:

- CO3/1aTh YCJIOBUS JUJISl MPOSIBJICHUS U PA3BUTHSI CIIOCOOHOCTEH U MHTEPECOB peOeHKa,

- c¢hOpMHUPOBATH XKEJNAaHUE U YMEHHE YUUTBCS U Ha 3TOH OCHOBE O0ECTIEYHTh Pa3BUTHE Y peOeHKa YyBCTBA COOCTBEHHOTO JOCTOMHCTBA,
- MOTHBHPOBATh MHTEPEC K 3HAHMSIM U CAMOTIO3HAHUIO,

- OKa3aThb MOMOIIb B MPHOOPETEHUH OMbITa OOLIEHHS U COTPYTHUYECTBA,

- c(popMHUpPOBATh MEPBbIC HABBIKUA TBOPYECTBA;

- obecneunTh TOCTATOYHO MPOYHYI0 0a3HUCHYI0 001eo0pa3oBaTeIbHy O MOATOTOBKY .



- o0ecrneynTh MOJNy4YEeHHE BBITyCKHUKAMHM KaueCTBEHHOTO O0Opa30BaHUs, MOATBEPIKIAEMOro pe3yJbTaTaMH He3aBUCHMOH skcnepTm3bl EI'D, pesynmpratamu
NOCTYIUICHHUS B TIPECTHKHBIE YIeOHBIE 3aBEIEHHS BBICIIETO M CPEIHETO MPOpECCHOHATBHOIO 00pa3oBaHUs

- obecneunTh pa3BUTHE TEOPETUIECKOTO MBIIIJICHHUSI U BBICOKHIA YPOBEHb OOIIEKYJIBTYPHOTO Pa3BUTHS,

Hsydenne xuMuM B OCHOBHOH LIKOJIE HAMIPABJIEHO:

* Ha OCBOEHHE BAXKHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHH, XUMHUYECKOH CUMBOIIUKY,

* Ha OBJIA/ICHUE YMEHUsIMH HaOJIOaTh XUMHUUYECKUE SIBJICHUS, MPOBOIUTh XUMHUUECKUH 3KCIEPUMEHT, MPOM3BOAUTH PACUeThl HA OCHOBE XMMUYECKHX (HOpMYJT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKLUH,

* Ha Pa3BUTHE IO3HABATEIBHBIX MHTEPECOB M WHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B MpOIecce MPOBEICHUS XUMHUYECKOTO 3KCIIEPHMEHTA, CaMOCTOSITEIbHOrO
npUoOpeTEeHNsI 3HAHUH B COOTBETCTBHHU C BO3HUKAIOLIMMHU KHU3HEHHBIMHU MTOTPEOHOCTSIMUY,

* Ha BOCIIUTAHHUE OTHOLICHMS K XMMUHU KaK K OJHOMY U3 (YHIAMEHTAJIbHbIX KOMIIOHEHTOB €CTECTBO3HAHMS U 3JIEMEHTY OOIIEeUeIOBEUECKON KYJIbTYPH,

* Ha NMPUMEHEHHE MOJYUYSHHBIX 3HAHUN W YMEHHH A 6€30MacHOr0 MCIIONb30BAHMS BEUIECTB U MATEPUAJIOB B OBITY, CEJIBCKOM XO3SHCTBE M Ha NMPOU3BOJCTBE,
pelleHus MPakTUYECKUX 3aa4 B OBCEIHEBHOM JKU3HU, IPEeAyIpeXIeHNs ABJIEHUHN, HAHOCSIIHUX Bpel] 3J0POBBIO UeJIoBeKa U OKpY Karoleil cpene.

3anayu U3yueHust XUMHUU.

DopMHUPOBaHUE Y YYAILIMXCS 3HAHUS OCHOB XMMHUUYECKOW HAyKH: BAXXHEHIINX (DAaKTOPOB, MOHATHUH, XUMHUYECKUX 3aKOHOB U TEOPHH, S3bIKA HAYKH, JOCTYITHBIX
00001meHnit MUPOBO33PEHUECKOTO XapakTepa.

PazBurne ymenmii HabmoAaTh 1 OOBACHITh XUMUYECKHE SIBJICHUS, IPOUCXOASIINE B IPUPOJE, Ta0OPATOPUH, B MOBCETHEBHON JKU3HU.

DopMHUpOBaHUE CIIELUATBHBIX YMEHHUN: OOpaInaThCsi C BEIECTBAMH, BBINNOJHSATH HECJIOXKHBIE HKCIEPUMEHTHI, COOMIONasl MPABWIM TEXHUKH O€30MacHOCTH,
rpPaMOTHO IPUMEHSATh XUMUYECKHE 3HAHMSI B OOIIIEHNH C MTPUPOJOH U B TOBCEHEBHOMN JKU3HU.

PackpriTHEe I'YMaHHCTHYECKOH HANPaBICHHOCTH XMMHUH, €€ BO3PACTAIOIIEH POJM B PEIICHUH TJIABHBIX NMPOOJEM, CTOSIIUX TEepel YelIOBEYEeCTBOM, U BKJIAJa B
Hay4YHYIO0 KapTUHY MHpa.

PazBurne nuyHOCTH OOYyYarOIMXCS: UX HHTEJUIEKTYaJbHOE M HPABCTBEHHOE COBEPIIEHCTBOBaHUE, (POPMHUPOBAHME Yy HHUX T'YMAaHHCTHMYECKHX OTHOLICHUH H
SKOJIOTUYECKH LeJ1ecO00pa3HOro MOBEACHUS B OBITY M B IIPOLIECCE TPYIOBOH EATEIBHOCTH.

IHNJIAHUPYEMBIE PE3YJIBTATHI OBYUEHMUSI.
JIMYHOCTHBIMH Pe3yJbTATAMH U3YUECHUS NPeaMeTa « XUMUsD ABJISIOTCS CAEAYIOLINE YMEHMUS:
ITocTeneHHO BBICTpaNBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHHE:
— OCO3HABaTh COBPEMEHHOE MHOTO00pa3ne TUIIOB MUPOBO33PEHHUSI, OOIECTBEHHBIX, PEIUTHO3HBIX, ATEUCTHYECKHUX, KYJIbTYPHBIX TPATULUHN, KOTOPBIE OMPENesIOT
pa3Hble O0BICHEHUS TIPOUCXOMSIIETO B MUPE;
— ¢ y4€TOM 3TOr0 MHOrooOpasusi MOCTENEHHO BbIpadaThiBaThb CBOU COOCTBEHHBIE OTBETHI Ha OCHOBHBIE >KH3HEHHBIC BOIPOCHI, KOTOpPBIE CTABUT JIMYHBIN
JKU3HEHHBIN OTIBIT,
— YUYUTBHCA NPU3HABATH MPOTUBOPEUMBOCTD U HE3ABEPLIEHHOCTh CBOMX B3IVIAIOB HA MUP, BO3MOKHOCTb UX U3MEHEHUS.
Y4YuThCS HCMOJIB30BATh CBOH B3MJISIIBI HA MUP ISl OOBSICHEHUS PA3JIMYHBIX CUTYAIHH, PEIIeHUs] BO3HUKAIOMNX MPOOJIeM U U3BJICYCHHSI JKU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM MHTEPECHL, HAXOAUTh M U3y4aTh B y4eOHUKAX MO Pa3HbIM MpeaMeTaM Matepua (M3 MaKCUMyMa), UMEFOIIHI OTHOILICHHE K CBOUM UHTEPECaM.
Hcnonb30oBaTh CBOM WHTEPECHI ISl BHIOOpA WHIUBHIYAJTBHOU 0O0pa3OBaTENbHON TPAaeKTOPHH, MOTEHUUANTBHOW Oyaymed mpodeccCur W COOTBETCTBYIOIIETO
poUILHOTO 0Opa30BaHUSI.
[TpuobpeTaTh ONBIT yUaCTHS B [IEJIaX, TPUHOCSIIUX MOJb3Y JIFOISIM.
Y4UuThcst CaMOCTOSITENIbHO BBIOMPATh CTUJIb MOBEACHHUSI, PUBBIYKH, oOecreynBaromie 0e30macHbli 00pas *KU3HU M COXPAaHEHUE 3J0POBbsl — CBOETO, a TaKXKe
ONU3KUX JIFOAEH U OKPYKAFOIIHX.



YYHUTBCST CAMOCTOSITEIPHO POTUBOCTOSITH CUTYALHSIM, IPOBOLIUPYIOIIUM Ha MOCTYIKH, KOTOPbIE YTPOXKAOT O€30MaCHOCTH U 310POBBIO.

Beibupars mocTynky, HalleleHHbIE HAa COXpaHeHHe U Oepe’KHOe OTHOIIEHHE K NMPUPOAE, OCOOEHHO JKUBOMH, n30erast MPOTHBOMOJIOKHBIX IMOCTYTKOB, TIOCTEIIEHHO
y4ach U OCBauBas CTPATETHIO PALMOHAIBHOIO MPUPOAONOIb30BAHMS.

YuuThcs yOe:KAaTh APYTHX JIFOAEH B HEOOXOIUMOCTH OBJIAIEHHS CTpaTeTnell paliOHAIbHOTO MPHUPOAOIIOIb30BAHNS.

Hcnonp30BaTh HKOJOrHUECKOE MBILIUIEHHE JUIsl BBIOOpA CTPATErny COOCTBEHHOIO NMOBEACHHS B KAYECTBE OJJHON M3 LIEHHOCTHBIX YCTAHOBOK.

Cpedcmeom pazeumusi TUIHOCTHBIX PE3yJIbTATOB CIy’KaT y4eOHBI Marepuaj W MPOAYKTHBHBbIC 3aJaHUSl YYeOHHKA, HALECJICHHbIE HA 6-10 JIMHUIO PA3BUTHS —
yYMEHHE OLIEHUBATh MTOBECHHUE YEJIOBEKA C TOUKH 3PEHHs XUMHYECKOH 0€30MacHOCTH MO OTHOLIEHUIO K YEJIOBEKY U MPHUPOJIE.

MeTtanpeaAMeTHBIMH PE3yJIbTATAMU U3YUEHHSI Kypca « XUMUs» SBIsIETCS POPMHUPOBAHNE YHUBEPCANIbHBIX yueOHbIX neiictuii (YY)

Peeynamuenvie YV

CamocTtosTe1pHO OOHAPYKUBaATh U (popMyupoBaTh MPodIeMy B KJIIACCHOW U WHIMBHUIYAJIbHOH y4eOHOU NesATEbHOCTH.

BeiaBurars Bepcuu peteHus: mpodieMbl, 0CO3HABATh KOHEUHBIH Pe3yJIbTaT, BHIOUPATh U3 MPEAJIOKEHHBIX U HCKATh CAMOCTOSITEIIbHO CPEACTBA TOCTHKESHHUS LIENH.
CocrtaBnsTh (MHIUBUAYAIBHO WIH B TPYIINE) IUTAH PELISHUS IPOOJIEMBbI (BBITIOJIHEHHS ITPOEKTA).

IMonbupats k kaxnoit npodneme (3anade) aAeKBATHYIO € TEOPETUIECKYIO MOEITb.

Pabortas mo mpeanoXeHHOMY U CaMOCTOSTEIBHO COCTABJICHHOMY IUIAHY, HCIIONBb30BaTh HAPSIy C OCHOBHBIMH W AOTOJHHUTENBHBbIE CPEACTBA (CIpaBOYHAS
JUTEPATYPa, CIOXKHBIE MPHOOPHI, KOMITBIOTED).

[TnarnpoBaTh CBOK MHIWBUAYAIBbHYIO 00pa30BaTEIBHYIO TPASKTOPHIO.

PaboTtaTth Mo caMOCTOATENBHO COCTABICHHOMY ITUIAHY, CBEPSISICh C HUM U LEJBIO ESTEIbHOCTH, UCTIPABIIS OIIUOKH, UCIIONB3YSl CAMOCTOSITENIbHO TOAOOpaHHbIE
cpeacrtsa (B TOM umucie u MHTepHeT).

CB0oOOAHO MONB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMH OLIGHKH M CAMOOLIGHKH, MCXOASl M3 LENH U MMEIOLINXCS KPUTEPUEB, pa3sindas pe3ysbTaT U CIIOCOOBI
TENUCTBH.

B xopne npencraBieHust IpoeKTa 1aBaTh OLEHKY €ro pe3yJbTaTam.

CaMocTosATeIPHO OCO3HABATDH PUYMHBI CBOETO YCIIEXa MIIM HEyCIeXxa U HaXOIUTh CIIOCOOBI BBIXO/AA U3 CUTYallUH HEyCIexa.

YMeThb OLIEHUTh CTEMEHb YCIEeITHOCTA CBOSH HHAUBUAY AJTbHOM 00pa30BaTENIbHOM EATEIHHOCTH.

JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM Ka4e€CTBaM U YepPTaM XapakTepa («KakOB s1»), ONPENessIiTh HANpaBJIEHHs CBOCTO Pa3BUTHS (KKAKUM s XOUY CTaTh», «YTO MHE
IUTSI TOTO HAZO CAENATHY ).

Cpeocmeom hopmuposanus peryasTuBHeIX Y'Y ] ciyKaT TEXHOJIOrHs MPOOIEMHOr0 THaJIora Ha 3Tane U3yueHHss HOBOTO MaTepualia U TEXHOJIOTHS OLICHUBAHUS
00pa3oBaTeNbHBIX JOCTI)KEHUH (YUeOHBIX yCIIEXOB).

Hoznasamenvuvie YYJI:

AHanM3upoBaTh, CPABHUBAT, KJIACCH(PULMPOBATH 1 0000INATH MTOHSITHS:

- JaBaTh ONpENEICHNE TIOHSITUAM Ha OCHOBE M3YYEHHOT'O Ha PA3JIMUHBIX MPEeIMeTax y4eOHOro Marepuana;

- OCYIIECTBIIATD JOTHYECKYIO ONEPALNIO YCTAHOBICHUS POAO - BUAOBBIX OTHOLICHUH,

- 000011aTh MOHATHUS — OCYLIECTBIISTh JIOTHUECKYIO OMEPALHIO MEPEX0a OT MOHSTHS C MEHBIIUM O0BEMOM K MOHSTHIO C OOJBIINM OOBEMOM.

CTpoutb JOrHyYecKoe PacCy KACHUE, BKIIIOYAIOIIEe yCTAHOBJICHHE TPHYNHHO-CIIEICTBEHHBIX CBS3EH.

Co3pmaBaTh MOIENH C BBIACNEHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa, MpeoOpa3oBBIBATH MOJEIH C LIENbI0 BBIBICHHS OOLINMX 3aKOHOB, OMPEIEIISIOLINX
JAHHYIO MPEIMETHYI0 001acTh.

[IpencraBnaTe HHGOPMALIUIO B BHE KOHCIIEKTOB, TAOINLL, CXeM, IPa(pUKOB.

IIpeobpazoBriBaTh MH(POPMALIMIO U3 OJHOTO BHAA B IPyroi W BeIOMpaTh yHnoOHYIO s ceOst popMy ukcanmu u npencraBienus nHpopmanmu. llpeacrasisaTs
UH(pOpPMaLHUIO B ONTUMAIIBHON (OpPME B 3aBUCUMOCTH OT aapecara.




[ToHnMas MO3ULMIO IPYTOro, pasinyaTh B €ro pe4yr:. MHEHHE (TOUKY 3PEHHs), TOKAa3aTeNbCTBO (apryMeHThI), (aKThl, TUNOTE3bl, aKCHOMBI, Teopur. s sToro
CaMOCTOSITENIbHO UCTIONBb30BATh PA3JIMUHBIC BU/IbI YTCHUS (M3yYaroliee, MPOCMOTPOBOE, O3HAKOMHTENIBHOE, TIOUCKOBOE), IPUEMBbI CITy LIIAHUS.

CamMomMy co3naBaTh MUCTOYHMKHA MH(OPMALMH PAa3HOTO THMA M JIJsl Pa3HBIX ayAUTOPHUH, coOmoaaTh MHGOPMALMOHHYIO TMTHEHY M TNpaBwia MHPOPMAIMOHHON
6e30macHOCTH.

YMeTb HCIONIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHUKALIHOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT Ul TOCTHIKEHHUSI CBOMX Liesiell. YMeTh BBIOMpATh aIeKBaTHBIC 3aa4e
UHCTPYMEHTAJIbHBIE IPOrPAMMHO-AIIAPATHBIE CPEACTBA U CEPBHCHL

Cpeocmeom hopmupoeanusi mo3HaBatenpHbIX Y'Y [ ciyskaT yueOHbII MaTepran U MPOAYyKTUBHBIC 3a1aHNs yueOHMKa, HaLleleHHbIE Ha |—4-1 TIUHUH Pa3BUTHA:

- OCO3HaHHE PoJH BerecTs (1-s1 TMHUSA pa3BUTHA),

- PaCCMOTPEHHE XUMUYECKUX TPOLIECCOB (2-51 TUHHS Pa3BUTHA),

- ICTIOJIb30BAHNE XUMHUYUECKNX 3HAHUH B OBITY (3-51 TUHUS Pa3BUTHSA);

- 00BSICHEHNE MHpPA C TOYKHU 3PEHUS] XUMHH (4-51 TIUHUSI Pa3BUTHSA);

- OBJIAZICHHE OCHOBAMHU METO/IOB €CTECTBO3HAHUS (6-51 JIMHUS PA3BUTHSI).

Kommynuxamuenvie YYJI:

OtcrauBasi CBOIO TOUKY 3PEHHsI, IPUBOIUTD aPTYMEHTBL, IOATBEPKAast UX (PaKTaMu.

B nmuckyccuu ymMeTh BBIIBUHYTh KOHTPAPTyMEHTHI, IepedhpasupoBaTh CBOK MBICIb (BIIaAeHIE MEXaHU3MOM 3KBUBAJICHTHBIX 3aMEH).

YYHUTBCS KPUTHYHO OTHOCHTBCSI K CBOEMY MHEHHIO, C TOCTOMHCTBOM MPHU3HABATH OIMOOYHOCTH CBOETO MHEHHS (€CJIH OHO TAKOBO) M KOPPEKTHPOBATH €TO.
IToHrMast MO3ULIMEO APYTOTro, Pa3MyaTh B €r0 peUn: MHEHHE (TOUKY 3PEHHS), JOKA3aTENbCTBO (ApryMEHTHI), (PaKThl, TUIIOTE3bI, AaKCHOMBI, TEOPHH.

YMeTh B3MIISIHY Th HA CHTYALMIO C HHOM MO3WIUK U JOTOBAPUBATHCS C JIFOABMH WHBIX MO3ULIUHN.

Cpeodcmeom hopmupoeansi KOMMYyHHUKAaTUBHBIX Y'Y J1 ciy»KaT T€XHOJIOTHs MpoOiIeMHoro auainora (moOy KAaIuil 1 MOABOMAIINN AWAJor) U paboTa B MajbIX
rpymIax, TAKKe UCIIONIb30BAHIE HA YPOKAX 3JIEMEHTOB TEXHOJOTHU NMPOIYKTHBHOTO YTCHHUSI.

JIeBATHKJIACCHUK HAYYHTCS:

* OOBACHSTH CyTh XMMUYECKHUX IPOLIECCOB U UX NMPUHIMITHAIBHOE OTINYUE OT (PH3HUECKUX;

* Ha3bIBATh IIPU3HAKH U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIN;

* YCTaHABJIMBATH MPHHAIJIE)KHOCTb XUMHYECKONW PEaKIMU K ONMpPENeNEHHOMY THUIy MO OJHOMY M3 KJIACCH(HKAIMOHHBIX NMPH3HAKOB: 1) MO YHCIY M COCTaBy
UCXOIHBIX BEIIECTB U MPOAYKTOB PEeaKUUH (PEeaKLUN COCAMHEHUs, PA3JIOKEHHs, 3aMEIIIeHNsI U OOMEHa); 2) MO BBIACJIEHHUIO WIN MOTJIOMIEHUIO TETUIOThI (PeaKIiu
SK30TEPMUYECKHE U SHAOTEPMUYECKHE); 3) IO U3MEHEHUIO CTETeHEH OKHCICHUS XUMHYECKHX 3JIEMEHTOB (PEaKLMHU OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE), 4) O
obpatumocTu nporiecca (peakuu odpaTUMbIEe U HEOOPATUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CKOPOCTh XUMHUYECKUX PEaKLHH,

* Ha3bIBaTh (DAKTOPBI, BIMSIOIINE HA CMELICHHE XUMHUIECKOTO PAaBHOBECHST,

* COCTaBJISITh YPABHEHUSI SJIEKTPOJMTHUECKON TUCCOIIMALINN KUCIIOT, LIEJIOYeH, COJEHl; MOHbIe U COKPAIEHHBIE HOHHBIC YPAaBHEHHS peakiuii oOOMeHa, ypaBHEHHUS
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIN,

* MPOTHO3UPOBATh MPOAYKTHI XUMHYECKUX PEeaKknuid 1Mo GopMysiaM/Ha3BaHUAM HMCXOMHBIX BEIIECTB, ONMPENENATh UCXOIHBIE BEINECTBA 1O (hopMyJIam/Ha3BaHUSIM
NPOAYKTOB PEAKIIHY;

* COCTaBJISITh YPABHEHHSI PEAKIIHIA, COOTBETCTBYIOLIHNX ITOCIECAOBATENILHOCTH (KIIETIOUKE) ) MPEBPAILEHII HEOPTaHMUECKHUX BEIIECTB PA3IUUHBIX KJIACCOB;

* BBISIBJISITH B IIPOIIECCE SKCIIEPUMEHTA MPU3HAKH, CBUIETENILCTBYIOLINE O MPOTEKAHINH XUMUYECKOH Peakium;

* IPUTOTOBJIATHL PACTBOPHI C ONPENEIEHHON MACCOBOM 10JIEH paCTBOPEHHOIO BELIECTBA,

* ONPEAEISTh XapaKkTep CPeabl BOMAHBIX PACTBOPOB KUCIIOT U LIEJIOUEH 10 MI3MEHEHHIO OKPACKH MHAMKATOPOB,

* MPOBOANTH KAUECTBEHHBIE PEAKLIMH, TIOATBEPKAAIOINNE HATMUNE B BOAHBIX PACTBOPAX BEIIECTB OTAEIbHBIX KATHOHOB U AHHOHOB.

* ONPEAEISATh MPUHAIIE)KHOCTh HEOPTAHMUECKHX BEIIECTB K OJJHOMY U3 M3YUEHHBIX KJIACCOB/TPYIIIT: METAJUIbI U HEMETAJUIBI, OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIH,




* COCTaBJISITH (DOPMYJIBI BEIIECTB MO UX HA3BAHMSM,

* ONPENENATh BAJICHTHOCTD U CTENIEHb OKUCJICHHSI SJIEMEHTOB B BEIECTBAX,

* COCTaBJISITh (POPMYJIBI HEOPTaHUYECKUX COCIMHEHUH M0 BAJICHTHOCTSIM M CTETIEHSM OKHCIIEHHs 3JIEMEHTOB, a TaKXKe 3apsaaM HOHOB, YKa3aHHBIM B TaOJuie
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUN U COJIEH,

* OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI (PM3MYECKUX W XHUMHYECKHMX CBOMCTB MPOCTBIX BEINECTB (METANJIOB W HEMETAIJIOB) M MX BBICIIUX OKCHIOB,
00pa30BaHHBIX 3JEMEHTAMH BTOPOTO M TPETHETO MEPHOAOB,;

* Ha3bIBaTh OOLINE XUMUIECKHE CBOMCTBA, XapaKTePHBIC AJISI TPYIII OKCUIOB: KUCJIOTHBIX, OCHOBHBIX, aM(pOTEPHBIX;

* Ha3bIBaTh OOLINE XNMUYECKHE CBOMCTBA, XapaKTePHBIE AJIsT KAKJOr0 U3 KJIACCOB HEOPTaHUYECKUX BEIECTB: KHCIIOT, OCHOBAHHIA, CONEH,

* IPUBOJNUTH MPUMEPHI PEAKLIUH, MOATBEPKAAIOIINX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BELIECTB. OKCUAOB, KUCIOT, OCHOBAHUH U COJIEH;

* ONPENENATh BELECTBO-OKUCINTEINb U BEIECTBO-BOCCTAHOBUTEND B OKUCIUTENIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUSAX;

* COCTaBJISITh OKHUCIINTENIbHO-BOCCTAHOBUTENBbHBIN OallaHC (IJIs1 U3YYEHHBIX PEAKLHiA) TIO PEASIOKEHHBIM CXeMaM PeakLuii;

* MPOBOAMTB JJAOOPATOPHBIE OIBITHI, TOATBEPIKAAOIINE XUMHUIECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB,

* IPOBOAUTE JTAOOPATOPHBIE OMBITHI IO MOJYYEHHUI0 U COOMPAHMIO ra3000pa3HBIX BEIIECTB: BONOPOAA, KHUCIOPOAA, YIJIEKHCIIOrO ra3a, aMMHAaKa, COCTABJIAThH
YPaBHEHHUsI COOTBETCTBYIOIUX PEAKLUH.

HEeBSATHKJIACCHHK MOJYYHUT BO3MOKHOCTb HAYYHUTBLCS:

* COCTAaBJISITh MOJIEKYJISIPHBIE U [TOJIHBIE HOHHBIE YPABHEHHUS 110 COKPAIEHHBIM HOHHBIM YPAaBHEHUSAM,

* IPUBOJUTH MPUMEPBI PEAKLIUH, MOATBEPKAAIOIINX CyIIECTBOBAHNE B3aUMOCBSI3H MKy OCHOBHBIMHU KJIACCAMU HEOPTAHMYECKUX BEILECTB,

* MPOTHO3UPOBATH PE3YJIbTATHI BO3AEHCTBUS PA3TUYHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUUECKOHN PeaKiny;

* MPOTHO3UPOBATH PE3YJIbTATHI BO3AEHCTBUS PA3IUUHBIX (PAKTOPOB Ha CMEIEHIE XMMUYECKOTO PABHOBECHSI.

* IPOrHO3UPOBATh XMMHUYECKHE CBONCTBA BEIECTB HA OCHOBE UX COCTaBa U CTPOEHUS,

* MPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSIBIISITh OKUCIUTENbHBIC MITH BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTETICHEH OKUCIIEHHS 3JIEMEHTOB, BXOISLINX
B €0 COCTaB,;

* BBISBJIAATD CYIIIECTBOBAHUE N€HETHUECKON B3aUMOCBS3U MEXKAY BEIECTBAMHU B Psily . MPOCTOE BEIIECTBO — OKCUJ — FMAPOKCUJ — COJIb,

* XapaKTepH30BaTh OCOOBIC CBONCTBA KOHLIEHTPHPOBAHHBIX CEPHON M a30THOH KHCIIOT,

* IPUBOIUTD MIPUMEPHI YPABHEHUH PEaKIIMA, JIEXKAILTNX B OCHOBE MPOMBIIIJICHHBIX CIIOCOOO0B MOJYYeHHsI aMMHAaKa, CEPHON KUCIIOTBI, YyTYHA U CTaJIH,

* ONUCHIBATh (PU3MUECKHE U XUMUUECKHE TIPOLIECCHI, SBJISIOLINECS YaCThIO KPyTOBOPOTA BEIIECTB B IIPUPOE;

* OPraHU30BbIBATH, IPOBOJUTH YUEHUYECKUE IPOEKTHI IO UCCIENOBAHUIO CBOMCTB BELIECTB, UMEIOIINUX BA’KHOE MPAKTUYECKOE 3HAUCHHE.

II. COAEP)KAHUE YYEBHOI'O KYPCA
XUMMUA 9 kaace 6a30BbIid ypoBeHb (68 uacoB)
IloBTOopenue kypca xumuu 8 kiaacca (5 4). [lepuoauuecknii 3akoH U nepuoauyueckas cucreMa xuM. snemeHToB [l 1. MeHzneneeBa B cBeTe CTPOEHHUS aTOMOB.
Xumuueckasi ¢Bsa3b. CTpoenue BemiecTBa. OCHOBHBIE KJIaCChl HEOPraHMYECKHX COCIMHEHUH: MX cOCTaB, kiaccupukanusi. OCHOBHBIE KJIACChl HEOPTaHHYECKHX
COEMHEHUN: UX CBOMCTBA. PacuéThl MO XUMHUYECKUM YPAaBHEHUSM.
Hemonctpaunu. Tabmuna «Bunb! csazei». Tabmina « TUNBI KPUCTAIUTMYECKUX PELIETOK»

Paszaen 1. MHoroo0pasue xumu4yeckux peaxkuuii (18 u).
Tema 1. Knaccuduranms XUMUIECKHX peakiuii (6 1)



Knaccnpukanms XUMHUUECKUX PeaKkHi, Peakuu COSIUHEHUS, Pa3JIOKEHUs, 3aMeleHns, oOMeHa. OKHUCIUTENBbHO - BOCCTAHOBUTENbHBIE peakiuy. OKUCIUTEb,
BOCCTAQHOBUTEJIb, TPOLIECCHl OKHCICHUS, BOCCTaHOBJEHUs. COCTaBlIeHHE YpPaBHEHMH OKHCIHTEIBHO - BOCCTAHOBUTEJBHBIX PEAKIMH C IMOMOINBI0 METOAA
3JIEKTPOHHOTO DajaHca.

TemnoBble 3¢ eKTh XUMUYECKHX PEAKIHA. JK30TEPMUIECKHE 1 SHAOTEPMHUUECKUE PEAKIIHH.

Tepmoxummdeckre ypaBHeHUs1. CKOPOCTh XUMHUYECKHX peakiuil. PakTophl, BIUAIOMINE HA CKOPOCTh XUMHYECKUX peakiuil. [lepBoHaYambHbIE MPEICTABICHHUS O
KaTajmse.

Jemoncmpayuu. /lemoncmpayus onvimos, 8bisACHAIOWUX 3A6UCUMOCHb CKOPOCHIU XUMUYECKUX PeaKyuil Om pasiuyHsIx haKxmopoe.

Taonuyer « Obpamumveie peakyuuy, « Xumuueckoe pasnoeecuey, « CKOpocns XUMUYECKOH peaKyuuy.

Pacuemnuvie 3a0ayu. Pacuemst no mepmMoxumuyecKum ypasHeHusIM.

Ilpaxmuueckas paboma Nel. H3yuenue 61usAnus yclo6uil nNPoseOenus XuMu4ecKoil peakyuu Ha eé cKopocmp.

Ob6parumbie peakunu. [ToHsITHE O XMMUYECKOM PaBHOBECHH.

Tema 2. Dnexrponutudeckas nucconuanus (12 1)

XUMHUUECKHE PEaKIiH, UAyIIHEe B BOAHBIX PACTBOPAxX. DNEKTPOIHUTHI U HedJeKTpoauTbl. Monel. KaTHoHB! 1 aHnOHBI. | MapaTHast TEOpHsI pacTBOPOB.
DNEKTPONUTHYECKAs] TUCCOLMALNS KUCIIOT, OCHOBaHMH, cosell. Crnadble U cribHBIE 31eKTPoNuThl. CTeneHb aucconmanui. Peakimn HOHHOTO oOMeHa. Y ClIoBUs
NPOTEKaHUS peakimii OoOMeHa 1O KOHLA. XHMHYECKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX COCOMHEHHWH B CBETE MPEACTaBIeHHH 00
3JIEKTPOIUTUIECKON TUCCOLHUAIINH U OKUCIUTEIBHO — BOCCTAHOBUTEIIBHBIX PEAKLINSX.

[TonsTHe O rUAPOU3E CONEH.

Pacyémur no ypasnenusm xum. peaxyuii, eciu 0OHO U3 6eupecms OaHo 6 uU30bImKe.

Jemoncmpayuu. Hensimanue pacmeopos eeujecms Ha 91eKmpuyecKyio nposoouMochmy. J[6udicenue uoHos 6 d1eKmpuieckom nove.

Jlabopamopuvie onvimsi. Peakyuu obmena meocoy pacmeopamiu d1eKmpoaumoes.

Ilpaxmuueckasn paboma No2. Peutenue sxcnepumenmaiviolx 3a0a4 no meme «Ceoicmea Kucjiom, OCHOBARUIL U COLEll KAK I1eKmMPOUMO6).

Koumponvnan paboma Ne 1 no meman «Knaccupuxayun xumuueckux peaxyuii» u « /1eKmporumuieckan OUCCOUUayusy.

Paspaen 2. MHoroo0pa3sue Bemects. (384.)

Tema 3. Tanorensl (4 1)

Hewmeramnbl. I'anorensl. IlonoxxeHne B nepuoaMYecKO CUCTEME XUMHYECKHX 3JIEMEHTOB, CTPOeHHE UX aToMOB. Haxoxxaenue B mpupoae.

Du3nyecKkre 1 XMMUYECKHe CBOMCTBA rajgoreHoB. [lonyyenne u npumeHeHne rajioreHoB. Xiop. Puszndueckrue U XuMHIecKue cBoicTBa xyopa. [Ipumenenue xmnopa.
Xnoposogopon. ®usnyeckue cpoiicTBa. llomyuenue. ConsHast kucnora u ee conu. KauecTBeHHast peakiuusi Ha XJIOpUJ — HOHBI. Pacno3HaBaHHe XJIOPUIOB,
OpOMUIOB, HOIUIOB.

HHemoncmpayuu. Qusuveckue ceoticmea eanoeenos. llonyuenue X10po6odopooa u pacmeopenie e2o 6 600e.

Jlabopamopnvie onvimsl. Pacnosnasanie consanoil Kuciomst, X10puooe, 0pomuoos, uooudos u iood.

Ilpaxmuueckas paboma Ne 3. [lonyuenue consanoil Kucilomsl U usydenue eé ceocme.

Tema 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. Ilonoxenue B nepuoandeckoil cuicreMe XUMHUYECKUX 3JIEMEHTOB, CTpoeHHe ux atomoB. Cepa. Anorponus cepel. Puznueckue U XUMHYECKUE
csoiictBa. Haxoxnenue B mpupone. IIpumenenne ceper. Ceposonopon. CepoBonoponnast kucuora u ee coiau. KauecTBeHHas peakuus Ha Cyiabdua- nonel. Oxcun
cepsl (IV).

Cepnas kucioTa. XUMHUUYECKHE CBOWCTBA pa30aBieHHOH M KOHLIEHTPUPOBAHHON cepHON KucioThl. KauecTBeHHas peakuusi Ha cynb(dar- HOHBL XHUMHUYECKHE
peaxiuy, Jexalue B OCHOBE MOIyUYeHHs] CEpHOM KHUCJIOTHI B IPOMBILIUIEHHOCTH. [IprMeHeHne cepHOIl KUCIIOThI.



Jemoncmpayuu. Annomponus kuciopooa u cepet. 3HaKkoOMcmeo ¢ 00pasyamu NPUPOOHsIX CyIbhuo08, cyrbehamoe.
Jlabopamopnvie onvimsi. Pacnosnasanue cynvuo-, cyisum- u cyishpam-uonos 6 pacmeope
lIpaxmuueckasn paboma. Pewenue skcnepumenmanshuix saday no meme « Kucaopoo u cepay.

Tema 5. Azor u pocdop (9 u)

Aszot u pocdop. Ilonoxenne B mepuoanIeckoi CUCTEMe XUMUYECKUX 3JIEMEHTOB, CTPOEHHE MX aTOMOB. A30T, (PH3HUECKHe U XUMUYECKHUE CBOMCTBA, MOJTYyYCHNE
u npumeHenne. Kpyrosoport azora B npupone. AMMuak. @usnueckue 1 XUMHUUECKUE CBOWMCTBA, TOTydeHue, npuMeneHne. Conu aMMOHUS. A30THAs1 KUCJIOTA H €€
coiictBa. OKHCIUTENbHBIE CBOHCTBA a30THOH KUCIOTHI. [lonmyueHne a30THON KUCIOTHI B abopaTopuu. XUMHYECKHE PEaKINH, JIEKAIHUE B OCHOBE IMOJYUYESHUS
a30THOM KHUCJIOTHI B IpoMbIieHHOCTH. [Ipumenenue. Conu. A30THBIE yAOOpEHMS.

Docdop. Amnorponus. Pusndeckue n xummdeckre csoiictsa. Oxenn pocdopa (V). @PochopHas KucioTa, €e COIN U yA0OpeHUs.

Hemoncmpayuu. Ionyuenue ammuara u e2o pacmeopenue 6 6ode. O3HakxomaeHue ¢ 00pasyamu NPpUpoOHsIxX HUMpAamos, ochamoa.

Jlabopamopnvie onvimsl. B3aumooeiicmeue coneit ammonus co ujenovamu. O3HaKomaenue ¢ azomusimiu U Qochopusimu yooopeHusMU.

Ilpaxmuueckas paboma Ne3. Ilonyuenue ammuaka u uzyuenue e2o c6oUCms.

Pewenue 3a0au na onpeoenenue maccogoii (06vEMHOIL) O0NU 8bIXO0A NPOOYKMA PeaKyull Om meopemuieck 603MONCHOZO.

Tema 6. Yrnepon u kpeMHHUH (8 1)

VYrnepon u kpemHuil. IlonoxkeHne B mepUOAMYECKON CHUCTEME, CTpPOEHHE aTOMOB. Yriepond. Aiuorponus. Pusndeckue U XUMHUUECKHE CBOMCTBA yIyiepoia.
Ancopbuwst. YrapHblii ra3. YIeKucblil ra3. YTonbHasi KHCIIOTa U ee coti. KauecTBeHHas peakuus Ha kapOoHAT — noHbl. KpyroBopoT B nmpupoze.

Kpemumii. Oxcun kpemuus (1V). Kpemanesast kuciora u ee Couu.

Crexio. Llemenr.

Jemoncmpayuu. Kpucmannuueckue peutemxu anmasza u epaguma. 3HAKOMCMEO ¢ 00pasyamiu NpupoOHvix KApOOHamos u curuxamos. (O3Hakominenue ¢
pasnunsimu suoamu monausd. O3HaKoMIeHue ¢ UOaMu CIekid.

Jlabopamopnvie oneimul. O3naKomaeHue co ceolCmMeamu U 63auUMONpespaeHuAMU KapooHamoes u cuopokapbonamos. Kavecmeennvie peakyuu na kapoouam- u
CUNUKAM-UOHDI.

Ilpaxmuueckan paboma Ne6. Ilonyuenue oxcuoa yzinepooa (IV) u uzyuenue ezo ceoiicms. Pacno3nasanue kapoonamoe.

Pewenue 3a0au na eviuucnenue maccot uiu 06vEMa NPOOYKMA peaxyuut RO U36eCMHOMN Macce uil 00bEMY UCXOOHO20 BeUeCMEd, COOEPHCAUIe20 NPUMECH.
Koumponvnan paboma Ne2 no meme «Hememaintory.

Tema 7. O6mue cotictBa Metayos (11 u)

Metamnsl. [lonoxkeHne B mepHOAUYECKON CHCTEME, CTPOEHHE aTOMOB. Metamnnueckas CBs3b. Pu3NuUeCKHe CBOMCTBA. Psii aKTMBHOCTH METAJJIOB. CBOMCTBA
metaiuioB. Obmue criocods! monyueHusi. CrijiaBbl METAJLIOB.

IIlenounele metanel. [lonoxkeHue B nepuoOANYECKON CUCTEME, CTPOCHHUE aTOMOB. Dusnueckne u xumudeckne cpoiictea. Ilpumenenne. Haxoxxnenue B npupone.
[lenouno3eMenbHble MeTaIIbL. [lo0KEHNE B NEPUOANYECKON CUCTEME, CTPOCHUE aTOMOB. Pu3nyeckue U XxuMuueckue cBorctea. lIpumenenue. Haxoxaenue B
npupoae. MarHuii 1 KanbLul, UX BaKHEHUIINE COeANHEHUs. JKeCTKOCTh BOABI U CITOCOOBI €€ YCTPaHSHHSI.

Amomunnii. TlonokeHue B MEepUONMYECKOM CHCTEMeE, CTpoeHHe aToMoB. Dusmueckue W Xumudeckue cpoiictBa. llpumenenue. Haxoxnenue B mpupone.
AM}OTEpHOCTh OKCHIIA M THIPOKCUIA ATFOMHUHUS.

Keneso. IlonoxxeHne B nepuoOANUECKON CUCTEME, CTPOEeHHE aTOMOB. dusndeckue u xumuueckue csoictea. lIpumenenue. Haxoxnenue B npupone. Baxkueiimue
COEIMHEHUS JKeJie3a; OKCUbI, ruapokcuabl U coyu kenesa (1) u xkenesa (I11). KauecTBeHHast peakiusi HA UOHBI.



Jemoncmpayuu. 3nakomcmeo ¢ odpazyamu 6AjNCHEHUUX CONel HAMPUS, KATUA, HPUPOOHBIX COeOUHEeHUT KATblyusl, PyOamu Jicenes3d, coeOUuHeHUsAMU QNIOMUHU.
Bsaumooeiicmeue wenounsix, wenouno3emensHuIx MeEMAuIos U anomMunus ¢ 6000H. Coicueanue jicene3d 6 KUciopooe i Xaope.

Jlabopamopnvie onvimer. Ilonyuenue 2uopokcuda anomunus u e3aumooeticmeue e2o ¢ kuciomamu u wenovyamu. onyuenue eudpoxcuooe sucenesza(ll) u (I11) u
83AUMOOCTICMEGUE UX C KUCTOMAMU U UJeTOYAMI.

Ilpaxmuueckasn paboma Ne7. Peutenue sxcnepumenmaibHolx 3a0a4 no meme «Memanivt u ux coeOuHenusn».

Koumponvnan paboma Ne3 no meme «Qbugue ceoticmea memaiioe»

Paspaen 3. Kparkuii 0030p BakHeHIINX OpraHM4YecKux BemecTs. (7 4.)

[IpenmveT oprannueckoit xumun. Heopranndecknue U OpraHiYeCKre COETUHEHUs. Y TIIepOl — OCHOBA JKU3HHU Ha 3emiie. OCOOEHHOCTH CTPOEHHs aToMa yIJieposia B
OpPraHUYECKUX COEANHEHUSX.

Yrnesogoponel. llpenenvHele yrieBomoponbl. Metan, 3Tan, mnpomnad. CrTpykrypHble (opMynbl yrieBogopomnoB. ['oMonormueckuil psii MpenesbHBIX
yraesoaopoaoB. ['omonorn. dusnyueckue U XMMHYECKHE CBOWMCTBA MPENESbHBIX YIJIEBOAOPOAOB. Peakuuu ropeHue u 3ameunieHus. HaxokaeHue B MPUPOXE.
IIpumenenue.

HenpenenpHele yrieBomopoAbl. DTUJIEHOBBIN psAl HEMpeNenbHbIX YIVIEBOAOPOAOB. OTHiieH. PDusnueckue M XHUMUYECKHE CBOMCTBa OTujeHa. Peakius
npucoenuHenus. Kauecrsennsle peakuuu. Peakuus nonumepusannn. [Tonustunen. Ilpumenenue stunexa.

ALeTUIIEHOBBIN psiAl HETIpeebHbIX yIiieBoaopoaos. AueruieH. CBolicTsa atierunena. [lpumenenue.

IIpoussonsblie yraesonaoponos. Kpatkuii 0030p OpraHMYecKNX COSAMHEHHI: OJHOATOMHBIE CITUPTHI, MHOTrOaTOMHBIE CITUPTHI, KAPOOHOBBIE KUCIOTHI, CIIOXKHBIE
3(UpBL, XKUPBI, YIIIEBOIbL, aMHHOKHUCIIOTHI, Oenku. Pojb OenkoB B opraHusme.

ITonsiTe O BBICOKOMOJEKYJSAPHBIX BellecTBax. CTpyKTypa MHOJIMMEPOB. MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, cTeneHb nonumMepusauuu. Ilonustunes,
MOJIUIPONUIIEH, TOJUBUHUIXJIOPU.

Hemoncmpayuu. Mooenu monexyn opeanuueckux coeounenuti, cxemuol, maoauybol.

L'openue y2ne6000po0oe u o6Hapyicere NPOOYKMO8 UX 20PEHUSL.

Obpazysr nedhmu 1 NPOOYKMos ux nepepadbomxi.

Buoeoonsimsr no ceoiicmeam 0CHOGHbIX KIACCOB GeUjeC.

Pacuemnvie 3a0ayu. Yemanoenenue npocmeiiuteti hopmyinst 6eugecmsa no Macco8uim OOMAM 2NEMEHMOB.

1. TEMATHYECKOE IINTAHUPOBAHMUE (no pa3aesnam)

Ne/m HaumenoBanmue Koauuectso KonauuectBo KonTtpoabnsbie IIpakTHueck
pa3aesa 4acoB Mo 4acoB B padoTbI ue padoTbl
nporpamMmme padoueii
nporpamme
1. IloBTOpPEHME KYypCca 3 5

xumuHu 8 KJacca

2. MHoroo0pa3ue 13 18 1 2
XHUMHYECCKHX




peaxkumi

MHoroo0pa3zue 41 38
BelecTB

Kpartkuii 0630p 10 7
BAKHEHIINX
OpPraHHuYecKHX
BElIECTB

Hroro 68 68

I'paduik BoINoJIHeHUSI MPAKTHYECKOH YaCTH MO XUMHHU B 9-XKjaccax

Hata 9 a Hata 9 6
IInan daxTr I1nan ()
aK
T

[pakTuueckas padora Nel. U3yueHue BiausiHusA
YCJIOBHUI1 NPOBEAEHUSA XMMUYECKOI Peakuum Ha eé
CKOpOCTB.

JL.O. N [. Peakyuu obmena medicoy pacmeopamu
NEKMPONUMOB

IIpakTnyeckas padora Ne2. Pemenue
IKCMEePUMEHTAJBHBIX 3aJa4 1o Teme «CBoiicTBa
KHCJIOT, OCHOBAHHII U COJIell KaK 2JIEKTPOJIHTOBY.

Konrpoabnas padora Ne 1 mo remam «Knaccuduxanus
XHMHYECKHX Peakuuin» H « JJIeKTPOJIHTHYECKAs
AHUCCOLHALHSIY.

J1. Q. No 2. 3naxomcmeo ¢ obpasyamu npupooHuix
coeOuHenuli HeMemannos (Xaiopuoamu, cynvpuoamu
cynshamamu, HUMpamami)

JL.O. Ne 3. Kauecmeennas peakyusi Ha X10puo-uon

IIpakTnueckasn padora Ne3. IlonydyeHue costHOM
KHCJI0TBI H H3y4eHHe eé CBOHCTB.

JLO. No 4




— HEKOMOopble XUM. C60UCMEA CEPHOT KUCTIOM b,
- KaQuecmeeHHAs peaxyus Ha cyibham-uon

9 IIpakTnyeckas padora Ne4. Pemienue
JKCNEePUMEHTAJIbHBIX 3a1a4 no Teme «Kucaopoa u
cepa».

10 IIpakTuueckasn padora NeS. [lonyyeHue aMmmuaka u
H3Y4YEHHE €ro CBONCTB.

11 J_0. No 5. Pacnosnasanue kamuoHos aMMOHUSL.

12 J._ Q. No 6. 3nakomcmeo ¢ munepansHuiMu yOoOpeHusimu

13 JL 0. Ne 7. Pacno3naeanue kapbonam - UOHOB.

14 IIpakTnyeckas padora Ne6. IlonydyeHue okcuaa
yraepoaa (IV) u usyuenue ero cpoiicts. PacnozHaBanue
KapOOHATOB.

15 JI. 0. No 8. Ilpupoonvie cunuxanot

16 KontpoabHas padora Ne2 no teme «Hemeranib».

17 JI. Q. No 9. 3naxkomcmeo ¢ obpasyamu Memannos u
CHIIaB08 (padboma ¢ KOMNeKYusmMu)

18 JI. O. No 0. Beimecnenue 001020 Memania opyeum u3
pacmeopa conu

19 JI_ Q. No 1. 3nakomcmeo ¢ coeOunenusimu amoMunusl

20 JI. O. Ne 12. 3naxomcmeo ¢ pyOamu dicenesa

21 IIpakTnyeckas padora Ne7. Pemenue
JIKCNEPHUMEHTAJIBbHBIX 32124 M0 TeMe «MeTanIbl U HX
COeHMHEHHUSs».

22 KontpoabHas pabora Ne3 no teme «O0mue cpoiictea
MeTAJLJIOBY

23 . O. No 13. 3nakomemeo ¢ yeném, negmuio, npooykmamu
nepepabomxu

24 HTorosas koHTpoJIbHas1 padoTa Ne 4,

KPUTEPUHN OINEHKHN OBPA3OBATEJIBHBIX PE3YJIBTATOB OBYUAKOIIIUXCA
o XuMHMN.
PesynbraTel 00yUueHHs XMMUHU TOJKHBI COOTBETCTBOBAThH OOIMM 3a/1auaM IpeaMeTa 1 TpeOOBaHUSIM K €r0 YCBOSHHIO.
PesynbraTel 00yUueHHsT OLEHUBAIOTCS 10 MATHOATUIBHON crcTeMe. 1Ipu OLieHKe yUUTBHIBAIOTCS CIIEAYIONINE Ka4eCTBEHHbBIE TIOKA3aTEeNId OTBETOB!
- rIyOuHa (COOTBETCTBUE U3YUEHHBIM TEOPETUIECKUM O0OOIICHUsIM);
- OCO3HAHHOCTb (COOTBETCTBUE TPEOyEeMbIM B MPOrPaMMe YMEHUSIM MPUMEHSTH IOy YEHHYO HHPOPMALHIO),
- MOJTHOTA (COOTBETCTBHE OOBEMY NMPOrpaMMbl U HHPOPMALTMU YIEOHUKA).



[Ipu oLIeHKE YUHUTBIBAIOTCS YHCIO U XapakTep OLIMOOK (CyIIeCTBEHHbIE MM HecyInecTBeHHbIe). CyIecTBEHHbIE OMTHOKH CBSI3aHBI C HEAOCTATOYHON IITyOMHON U
OCO3HAHHOCTBIO OTBETa (HAMPHMEpP, YYCHHUK HEMPAaBHJIBHO yKa3aj OCHOBHbBIE NMPU3HAKU TOHSTUH, SBICHUH, XapakTepHbIE CBOICTBA BEIIECTB, HEMPABUIBHO
copMyIHpPOBaN 3aKOH, NMPABWIO U T.II. WJIM YYEHHK HE CMOI NPUMEHUTh TEOPETHUYECKHE 3HAHMA A1 OOBSICHEHUS M MPENCKA3aHUS SIBIICHHUH, yCTaHOBJICHUS
NPUYMHHO-CJIECTBEHHBIX CBSI3eH, CPAaBHEHHs M KJIACCU(PUKAIMU sBJIEHUHA U T. 1.). HecylnecTBeHHbIE OUTHOKHM ONMPEAEISIFOTCS HETOJHOTOH OTBeTa (Hampumep,
yIOyLIeHWEe U3 BUAa KaKOro-JuOO HEXapakTepHOro (akTa MpU OMMCAHWHU BEIIECTBa, mporecca). K HIM MOXXHO OTHECTH OTOBOPKH, OMHCKH, JOMYIIEHHBIE IO
HEBHHMATEJIbHOCTH (HAIpuUMep, Ha 1Ba 1 OoJiee ypaBHEHUS PeaKLUil B MOJIHOM HOHHOM BHZIE JOMYIIEHa O/1HA OIIMOKa B 00OO3HAUYEHUH 3apsiaa NOHA).
PesynbraTel 00yueHHsT MPOBEPSIOTCS B MPOLIECCE YCTHBIX M MUChMEHHBIX OTBETOB YUAIIUXCS, & TAKXKE MMPH BBITOJIHEHUH UMH XUMHYECKOTO SKCIIEPUMEHTA.
Ouenka TeopeTH4YecKHX 3HAHHH
Ommemra «3»:
OTBET NOJHBIA U NPABWIbHBIM HA OCHOBAHUM W3YUYEHHBIX TEOPWI, MaTepuaj M3JI0KEH B ONPENEICHHOW JOTMYeCKON MOCIEAOBATENBHOCTH, JIUTEPATYPHBIM
SI3BIKOM;, OTBET CaMOCTOSITEJIbHBIMN.
Ommemra «4»:
OTBET MOJIHBIA U NPAaBUIbHBIA HA OCHOBAHUM N3Yy4YE€HHBIX TEOPUI, MaTepHal U3JIOKEH B ONPEAEIEHHOM JIOrHYE€CKON NOCAeA0BATENbHOCTH, TPU 5TOM AOMY LIIEHBI
IBE-TPH HECYIIECTBEHHBIE OIINOKH, UCIIPABIICHHBIE 110 TPEOOBAHUIO YUUTEIISL.
Ommemra «3»:
OTBET MOJHBIH, HO TIPU 3TOM AOIYLIEHA CYIECTBEHHAs OIIMOKA MJTH OTBET HETIOHBIH, HECBSI3HBIH.
Ommemra «2»:
npu OTBETE OOHAPYKEHO HENMOHUMAHHE YUaIIUMCsI OCHOBHOTO COAEp KaHMs yueOHOro MaTepualia i TOMyIIeHb! CYLIeCTBEHHbIE OIIMOKH, KOTOPBIE YUaITUiCs He
MOJKET UCTPABUTh MPH HABOMSIINX BOIPOCAx yuuTemst. Ommemra « [ »: OTCYTCTBHE OTBETA.

OueHka IKCNePpUMEHTAJIbHBIX YMEHUH
OnueHka CTaBUTCS HA OCHOBAHMH HAOJFOACHNUS 32 YYALINMCS U IMCbMEHHOTO OTYeTa 3a padoTy.
Ommemra «3»:
paboTa BBIMOJIHEHA MTOJIHOCTHIO U MPABUIIBHO, C/IEIaHbI IPABUIIbHBIC HAOIIOEHUS M BBIBOJIBL, SKCIIEPUMEHT MPOBEACH IO TUIAHY C YYETOM TEXHHKH O€301MacHOCTH
U TpaBHJI pabOTHI ¢ BEIECTBAMU M 00OPYAOBAaHHEM; MPOSIBICHBI OPraHNU3aLMOHHO-TPYIOBbIE YMEeHNUs (MTOIAEPIKUBAIOTCS YHCTOTA paboyuero Mecta u MOpsiIOK Ha
CTOJIE, 5KOHOMHO HCTIOJIB3YIOTCSl PEAKTUBBI).
Ommemra «4»:
paboTa BBIMIONHEHA NPABHIIBHO, CHEJAaHbl IMPAaBHJbHBbIE HAOMIOAEHHWS M BBIBOABL, HO IPH 3TOM JKCIEPUMEHT NPOBENEH HE MOJHOCTBIO WM JIOMYIICHBI
HECYyIIeCTBEHHbIE OINOKH B padoTe ¢ BelecTBaMu U 000pyTOBAaHHEM.
Ommemra «3»:
paboTa BBINONIHEHA MPABHJIBHO HE MEHEe YeM HAIOJIOBHHY HJIM OMyIIEHA CYLIeCTBEHHAst OIMOKa B XO/I€ SKCIIEPUMEHTa, B OOBSICHEHUH, B OOpMIIEHUH paboThl,
B COOJIIOZICHNU MPABUJI TEXHUKN 0€30MacHOCTH NpU paboTe ¢ BeIecTBaMH U 00OPYAOBaHUEM, KOTOPAsl UCTIPABIIACTCS 10 TPEOOBAHUIO YUUTEIIS.
Ommemra «2»:
nonyIeHs! ase (1 6osee) CyIeCTBeHHbIE OITHOKH B XO/I€ SKCIIEPUMEHTa, B 00bsiCHeHHH, B opopmiieHnn paboThl, B COONIOIEHHUH MPAaBUII TEXHUKH O€30MacHOCTH
npu paboTe ¢ BeuecTBaMu 1 000pyI0BAaHUEM, KOTOPBIC YHAIIUICS HE MOKET UCIPABUTH JaXe Mo TpeOOBaHUIO yuuTensi. Omuemka « I »: padoTa He BBITIOIHEHA, Y
yYaIIerocst OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMEHHUSI.
OueHka yMeHHI pelmaTh IKCNePUMEHTAJIbHbIE 3a1a91
Ommemra «3»:
TUTAH PELICHHUs] COCTABIIEH MPABIIIBHO; MPABUIBHO OCYLIECTBIIECH MOA00P XMMUYECKHX PEAKTHBOB U O0OPYIOBAHUS;, TaHO MOJHOE OOBSICHEHNE U CIENaHbl BEIBOABI.
Ommemra «4»:




IUIAaH PEIIEeHUs] COCTABJICH IMPAaBUJIBHO, NMPABHJIBHO OCYINECTBJIEH MOAOOP XUMHUYECKHX PEAKTUBOB M OOOPYIOBaHHUS, NMPH 3TOM IOMYyIIEHO He Oojiee OBYX
HECYIIECTBEHHBIX OLTHOOK B OOBSCHEHHH U BBIBOJIAX.
Ommemra «3»:
IUTAaH PELICHUS COCTABJIEH NMPABWIIbHO, MPABHJIBHO OCYINECTBJIEH MOAOOP XUMHUYECKHUX PEaKTHBOB M OOOPYAOBaHHs, HO IOMYILIEHA CYLIECTBEHHAs OMMOKa B
OOBSICHEHUH U BHIBOAAX.
Ommemra «2»:
JOMyLIeHs! 1Be (1 60Jee) CyIIecCTBEHHbIE OIINOKH B IIJIAHE PELICHUs, B MOA00PE XMMHIECKIX PEAKTHBOB U 00OPYAOBaHUs, B OOBSICHEHUH U BBIBOZAX.
Ommemxa «1»:
3a/1a4a He pelleHa.
Ouenka ymeHHii peliaTb pacyeTHble 3a1a4H1
Ommemra «5». B TOTHUECKOM PACCY’KACHUN M PEIISHUH HET OIINOOK, 3a/1a4a peleHa paiuoHaIbHbBIM CIIOCOOOM.
Omumemra «4»: B TOTHIECKOM PAaCCY’KICHUU U PEIIEHNH HET CYINECTBEHHBIX OIMMOOK, HO 3a/a4a PelIeHa HepalnOHAJIbHBIM CIIOCOOOM HMJTH IOMyIIEHO He Oosee
IBYX HECYIECTBEHHBIX OIINOOK.
Omumemxa «3». B TOTHYECKOM PACCY>KACHUU HET CYIECTBEHHBIX OIIUOOK, HO IOMYINeHa CyIIEeCTBEHHAs OLUIMOKA B MATEMAaTHYECKUX pacdeTax.
Ommemxa «2». AMEIOTCSI CyIIECTBEHHbIE OIIUOKH B JIOTHYECKOM PACCYKACHUU U PELICHUU.
Omumemra «1»: 3amada He pelueHa.
OueHka NUCbMEHHBIX KOHTPOJIBHBIX padoT
Ommemxa «5». OTBET MOJHBIN U MPAaBHIbHBIN, BO3MOKHA HECYLIIECTBEHHAsI OIINOKA.
Ommemxa «4». OTBET HETIOJHBIM UIIH JOMYILIEHO He OoJiee ABYX HECYILIECTBEHHBIX OIHOOK.
Omumemra «3». paboTa BHIIIOJIHEHA HE MEHEE Ye€M HAIlOJIOBHHY, JOMYIEHa O/IHA CYIIEeCTBEHHAsI OIINOKA U IBE-TPH HECYIECTBEHHBIE.
Omumemra «2»: paboTa BHIIOJHEHA MEHEE YeM HATIOJOBUHY WIJIM COAEPIKHUT HECKOJIBKO CYLIECTBEHHBIX OIINOOK.
Omumemra «1»: paboTa He BBITIOJTHEHA.
[Ipu oLleHKE BBIMOIHEHHS TUCBMEHHON KOHTPOJIBHON paboThl HEOOXOMUMO YUUTHIBATh TPEOOBAHUS €AUHOTO Oopdorpadpuueckoro pexxuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PadOTy KOPPEKTUPYET MPEAIIECTBYOIINE OTMETKH 38 YETBEPTh, MOJIYTOAUE, TO/.
Ouenka pedepara.
Pedepar oueHuBaercs o CleayOMUM KPUTEPHSM:
* cobmoeHne TpeOOBaHU K ero 0pOPMIICHHUIO,
* HeOOXOAMMOCTb U IOCTATOYHOCTb JUISl PACKPBITHS TEMbI IIPUBEAEHHON B TEKCTE pedepaTa nHPOpMALNY;
* yMeHHe 00y4aroIerocsi CBOOOAHO M3J1aratb OCHOBHBIE HIEH, OTPaKEHHbIE B pedepare;
* crtocOOHOCTh 00YHArOIIErocsl MOHSATh CYTh 33J1aBAEMbIX WICHAMH aTTECTALIMOHHON KOMHUCCHU BOMIPOCOB U CPOPMYJIMPOBATH TOYHBIE OTBETHI HA HUX.




