MYHULNMANBHOE
ABTOHOMHOE
OBLIEOBPA3OBATENBHOE
YYPEXOEHWE "CPEAHAA
OBLLEOBPA30OBATEJIbHAA
LUKOMA Ne 12 . NUMMA"

numnansbHoe aBTOHOMHOe obpasoBaTernbHoe yupexaeHne «CpeaHssa obleobpasobaTtenbHas wkona Ne12 r. Mwnmay

PACCMOTPEHO COIrMACOBAHO YTBEPXOAIO
Ha 3acegaHum LLIMO EML 3amecTtutens gupektopa no YBP Oupektop MAOY COLU Ne12 r. Mwmnma
Mpotokon Ne _4 ot «28»_aBrycta 2023r. Bennmenko U.H. Crapukosa C.B.
Pykosogutens LLIMO «28» aBrycta 2023 r. Mpuka3 Ne480/1 ot «01» ceHTA6ps 2023 r.

/  T.KO. MaxoBa

Pabouyas nporpamma
no xumuu 11 Knacc
2023-2024 y4ebHbIn rog,

yynTens Guonorum n xsmummm
MaTaweBon AneHbl [eHHaabeBHBbI

IInanupyemblie pe3yJbTaThl 0CBOCHHUSI y4eOHOIO MpeaMeTa, Kypca



VV ¥V VY

A\

VV VVY 'V

YV V

JIn4YHOCTHBIE pPe3yJbTAThl 0CBOCHUS NPOTPAMMBbI

MOCTETNIEHHO BBICTPaNBaTh COOCTBEHHOE [EJIOCTHOE MUPOBO33PEHUE!

0CO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHHUS, OOILECTBEHHBIX, PEIMTHO3HBIX, AaTEUCTUYECKUX, KYJIBTYPHBIX TPaIULIM,
KOTOPBIE ONPEACTSAIOT pa3Hble 00BSICHEHUS IPOUCXOASIIETO B MUPE;

C Y4€TOM 3TOr0 MHOT000pa3us MOCTENEHHO BbIPaOAThIBaTh CBOU COOCTBEHHBIE OTBETHI HA OCHOBHBIE )KM3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT
JIMYHBIN ’KU3HEHHBIN OIIBIT;

YUUTBCSI IPU3HABATH IPOTUBOPEYMBOCTh U HE3aBEPLIEHHOCTh CBOMX B3IJIS10B HA MUP, BO3MOXHOCTh X U3MEHEHMS.

YYUTHCS HCIIOIB30BATh CBOU B3TJIAIBI HA MUD JUIA OOBSICHEHUS PAa3IMUHBIX CUTYAIUH, pelIeHUs BO3HUKAIOMINUX MPOOJIEM 1 N3BIICUCHUS
KHU3HEHHBIX YPOKOB.

0CO3HABaTh CBOM MHTEPECHI, HAXOAUThH U U3Yy4aTh B yUeOHMKAX MO PA3HBIM MpeIMETaM MaTepHall (U3 MaKCMMyMa), UMEIOIUI OTHOIIEHHE K
CBOUM MHTEpECcaM.

UCIIOJIb30BaTh CBOM MHTEPECHI JJIsl BRIOOpa MHAMBHYyaIbHON 00pa30BaTeIbHON TPACKTOPUH, IOTEHIMANBHON OyayIiel npodeccuu u
COOTBETCTBYIOIIETO MPO(HUILHOTO 00pa30BaHUSI.

nproOpeTaTh ONBIT YYaCTHUS B JIeNaxX, MPUHOCSIIUX HOIb3Y JIOISM.

YUUTBCSI CAMOCTOATENBHO BBIOMPATh CTHIIb TIOBEACHNUS, IPUBBIYKH, 0OeCIIeunBarone 0e30nacHbIi 00pa3 )KU3HU U COXPAHEHUE 310POBbS —
CBOETO, a TaKXXe OJM3KHX JII0JIeH U OKPYKAIOIUX.

YUUTBCSI CAMOCTOATENBHO IPOTUBOCTOSITh CUTYALUSIM, IPOBOLMPYIOIINUM Ha MOCTYINKH, KOTOPBIE YTPOXKAIOT O€30MaCHOCTH U 3J0POBBIO.
BBIOMPATH MOCTYIKH, HAllEJIEHHBIE HA COXpaHEHHE U OepexHOe OTHOUICHUE K MPUPO/IE, OCOOCHHO KUBOM, N30erast IPOTUBOIOIOKHBIX
MOCTYIKOB, IIOCTETIEHHO y4ach U OCBAaUBasi CTPATETHIO PALlHOHAILHOTO IPUPOIONOIB30BAHHUS.

YUUTBCSI YOEXKIaTh IPYTUX JIFOJeH B HEOOXOAMMOCTH OBJIAJI€HHsI CTpaTerneil paliOHaIbHOTO IPUPOAONOIb30BAHHUS.

UCIIO0JIb30BaTh 3KOJIOTMYECKOE MBIIIJICHHE JJIS BBIOOPA CTpAaTerul COOCTBEHHOTO TIOBEICHUS B KAUECTBE OHOM U3 IEHHOCTHBIX YCTaHOBOK.
CPEACTBOM pa3BUTHS JIMYHOCTHBIX PE3yJIbTaTOB CIyXaT yueOHbII MaTepuall U MPOyKTUBHBIE 3aJaHHsl yUeOHUKA, HAllEJICHHbIE Ha 6-10 JTMHUIO
Pa3BUTHs YMEHUE OLIEHUBATH NIOBEJCHUE YEJIOBEKA C TOUKH 3PEHHSI XUMUYECKOH 0€30MacHOCTH TI0 OTHOILICHMIO K YEeJIOBEKY U MPHUPOJIE.

MeTtanpenmeTHble pe3y/ibTaThbl 0CBOEHHS IPOrPaMMBbl

Pezynamusnvie YV/I:

>
>
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CaMOCTOSITENIbHO OOHApYKUBATh U (HOPMYIUPOBATH MPOOIEMY B KJIACCHON U MHIWBUIYaTbHOU yueOHOM NesSTEIbHOCTH.

BBIJIBUTATh BEPCUH PEIICHUS MPOOIIEMBI, 0CO3HABATh KOHEUHBIN pe3yNabTaT, BRIOMPATh U3 MPEJIOKEHHBIX U UCKAaTh CAMOCTOSTEIBHO CPEICTBA
JOCTUKEHHUS LIEITH.

COCTABJIATH (MHAMBHIYaJIbHO WU B TPYIIE) IUIAH PEIIeHHs MPOOIeMbl (BHIIOTHEHUS IPOCKTA).

nmoa0UpaTh K Kaxa01 mpodseme (3a7a4de) aJeKBaTHYIO €l TEOPETUIECKYIO MOJICITb.

paboTas 1o mpeIoKeHHOMY U CaMOCTOSITENTFHO COCTaBIEHHOMY IUIaHy, UCIOJIb30BaTh HApSAy C OCHOBHBIMHU U JIOTIOJIHUTENILHBIE CPEICTBA
(cipaBouHas TUTEPATYpa, CIOKHBIE TPUOOPHI, KOMIIBIOTED ).

IUTAHUPOBATh CBOIO MHIMBHUIYAJIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO.



A\

YV VVVY

pa6OTaTB 10 CaMOCTOSATCIIBHO COCTABJICHHOMY IIJIaHY, CBECPAACH C HUM U LEJIBIO ACATCIIbHOCTH, UCIIPABIIAA OI_HI/I6KI/I, HCIIOJIB3YA CaMOCTOATCIBHO
nmogoOpaHHbIe cpeACcTBa (B TOM uucie u MIHTepHeT).

CBOGOI[HO IIO0JIBb30BaThCA BblpaGOTaHHBIMI/I KPpUTCPUAMU OLICHKU U CAMOOLICHKH, UCXO U3 LECJIN U UMCIOIINUXCA KPUTCPHUCB, pa3jindyas pe3yjibTaT
U CIOCOOBI IEeHCTBUN.

B XOZ€ MPECACTABJICHUA IPOCKTA AaBaTh OLICHKY €0 pEe3yJibTaTaM.

CaMOCTOSITENIbHO OCO3HABATh MMPHYMHBI CBOETO YCIeXa MM HeycleXa U HaXOIUTh CITOCOOBI BRIX0/Ia M3 CHTYalluu HEeycIexa.

YMETh OLIEHUThH CTENEHb YCIEIHOCTH CBOSH MHINBHIYaJIbHON 00pa30BaTeIbHON AEATEIbHOCTH.

JIaBaTh OIIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM M YepTaM XapakTepa («KaKOB si»), OTPENENISITh HAPABICHUS! CBOETO Pa3BUTHS («KAKUM s XOUY
CTaThy, «4TO MHE JIJISI 3TOTO HAJIO CIIEIAThHY).

cpeacTBoM (popMUpOBaHUS PeryIATUBHBIX Y Y /[ CiTy’KaT TEXHOIOTHS POOJIEMHOTO JUajiora Ha dTare H3y4eHUss HOBOTO MaTepuana u
TEXHOJIOTHUS OLIEHUBaHUs 00pa30BaTeNbHBIX JOCTHKCHU (YU4EOHBIX YCTIEXOB).

To3znasamenvuvie YVJI:

VVVY VVVVVY
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aHaJM3UPOBaTh, CPABHUBATH, KJIACCU(PULIMPOBATH U 000OIIATH MTOHATHS:

JIaBaTh OIpEJICICHNE MOHATHIM Ha OCHOBE M3yYCHHOTO Ha Pa3IMYHBIX MPeIMeTax y9eOHOro MaTepuaa;

OCYILECTBIISATh JIOTHYECKYIO ONEPAINIO YCTAHOBJICHUS PO/I0-BUIOBBIX OTHOILICHMIA;

000011aTh MOHSTHS — OCYIIECTBIISATH JJOTUYECKYIO OMEPAIHIO IePeX0/ia OT MOHATHS C MEHBIIIMM 00BEMOM K TTOHATHIO ¢ OOJIBITUM 00BEMOM;
CTPOUTBH JIOTUYECKOE pacCyXICHHE, BKIIOYAIOLIEe YCTAHOBICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH;

CO3/1aBaTh MOJICIH C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, IMPEOOPa3OBBIBATH MOJICIH C LIENBIO BBISIBICHUS OOIIUX 3aKOHOB,
OTIPENIENIAIONINX JAHHYIO MTPEIMETHYIO 00J1aCTh;

MIPEACTABISITH HH(GOPMAITHIO B BHI€ KOHCIIEKTOB, TaOIUII, CXeM, TPapUKOB;

npeoOpa3oBbIBaTh HH(GOPMALIKIO U3 OJTHOTO BUA B APYrod M BEIOMPATh ynoOHYI0 Ui ceds hopMy (hUKcaluu U npeacTaBiIeHus HHPOPMAaLNK;
NpEeCTaBIATh HH(OPMAIIHIO B ONITUMAIIbHOM (hOpME B 3aBHCUMOCTH OT aJipecaTta;

MOHUMas TTO3UIHIO IPYTOT0, Pa3inyaTh B €r0 peuu: MHEHUE (TOUYKY 3pEHHsI), T0KA3aTeILCTBO (ApPTyMEHTHI), (PaKThl; THIIOTE3bl, AaKCHOMBI,
TeopuH. JlJIs 3TOr0 caMOCTOSATENBHO HCIIOIB30BATh PA3IMYHbIC BUBI YTEHHS (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMHUTEIILHOE, TIOUCKOBOE),
MIPUEMBI CITYIIIAHUS;

caMoMYy CO3/1aBaTh HCTOYHUKH HH()OPMAIMH PA3HOTO THIIA M [T PA3HBIX ayAUTOPUH, COOI0IaTh HH()OPMAITMOHHYIO THTHEHY M TTPAaBHIIa
nH(pOpMaMOHHOM 6€30MacHOCTH;

YMETh HCII0JIb30BaTh KOMITBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT JUISl TOCTH)KEHUS CBOUX IIEJIeH;

YMETh BBIOMpATh aJIeKBaTHBIE 3a/1a4e¢ HHCTPYMEHTAIbHBIE IIPOTPaMMHO-AIIapaTHbIe CPEACTBA U CEPBUCHI.

CpenctBoM dopMHpOBaHUs TO3HABATENBHBIX Y Y/l cimyxaT ydeOHBINH MaTepual U MPOAYKTUBHBIEC 3a/1aHUs yueOHMKa, HalleeHHbIe Ha 1—4-if mTuHun
pa3BUTHA:

- OCO3HaHue poJiu BewecTs (1-s TMHUS pa3BUTHUS);

- PaCCMOTPEHHE XUMUYECKUX MTPOLECCOB (2-51 TMHUS PA3BUTHA);

- UCTIOJIb30BAHNE XUMHUUECKUX 3HAHUH B OBITY (3-51 TMHUSA PA3BUTHA);

- 00BsICHEHE MUpPA C TOYKH 3PCHUS XUMUH (4-51 THHUS Pa3BUTHS ),

- OBJIaJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHUS (O-51 TMHUS Pa3BUTHS).

Kommynuxamusnvie YV/{:



OTCTanBasi CBOIO TOUYKY 3PCHHUSI, IPUBOIUTH ApTYMEHTBI, TOATBEPK1ast uX (hakTamu;
B JINCKYCCHU YMETh BBIABUHYTh KOHTPAPTyMEHTHI, IIepepa3upoBaTh CBOIO MBICIb (BJIaZICHHE MEXaHH3MOM SKBUBAICHTHBIX 3aMEH);
YUUTHCS KPUTUIHO OTHOCHTHCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM MPU3HABATH OMMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U
KOPPEKTHPOBATH €T0;

» TOHHWMAas MIO3UIIMIO IPYTOTo, pa3indyarh B €0 Peur: MHEHUE (TOUKY 3pEHHS ), JOKA3aTEIbCTBO (apTyMEHTHI), (PaKThl; TUTIOTE3bI, aKCHOMBI,

TEOpHH;
» yMETh B3TJIIHYTh HAa CUTYAIIUIO C MHOW MO3UIIMU U IOTOBAPUBATHCS C JTFOJABMH MHBIX MTO3UIUH;
» cpenctBoM (GOPMUPOBAHUS KOMMYHHKATUBHBIX Y'Y J] CITy’kaT TEXHOIOTHS MPOOJIEMHOT0 JUaiora (TT00YKAAOIIMA U TTOIBOASIINAN JHAJIOT) |
paboTa B MaJIbIX TPYIINAX, TAKKE UCIOJIL30BAHNE HA YPOKAX AJIEMEHTOB TEXHOJIOTUHU MPOAYKTUBHOTO YTCHUS;

» TpPeIMETHBIMHU Pe3yJIbTaTaMH U3YUEHHUs MpeaMeTa « XUMUSD SBIISIOTCS CISIYIONNEe YMCHHUS:
-1 TMHMS pa3BUTHS — OCO3HAHKE POJIU BEIIECTB:
— 0OBSACHATH QYHKIIUU BEIIECTB B CBSI3HM C MX CTPOCHHUEM.
2-s1 TMHUS PA3BUTHSI — PACCMOTPEHUE XUMHUYECKUX MTPOIIECCOB:
— XapaKTepPH30BaTh XUMHUUECKUE PEAKITHH,
— 00BSACHATH pa3IMYHbIE CIIOCOOBI KIACCU(PUKAIIMN XUMUYECKUX PEaKIUil.
— MPUBOJUTH MTPUMEPHI PA3HBIX TUTIOB XUMHYECKHX PEAKITUH.
3-s1 TUHUS PA3BUTHUS — UCTIOJIH30BAaHHE XUMUYECKHUX 3HAHUH B OBITY:
— MCIIOJIb30BAaTh 3HAHUS 110 XUMHH TSI ONITUMAIILHON OpTraHu3au 00pbhObl ¢ HH()EKIIMOHHBIME 3a00JIC€BaHUSIMH, BPEAUTEISIMU JIOMAITHETO U
npuycaneOHOro X03sicTBa;
— MOJIB30BaThCSI 3HAHUSIMU 110 XUMHH [TPH UCTIOIH30BAHUU CPEJICTB OBITOBOW XMMUHU.
4-s1 TUHUS PA3BUTHS — OOBSICHITH MUP C TOUYKH 3PCHUS XUMHUH:
— HaXxOJUTh B TIPUPOIE OOIINE CBOWCTBA BEUIECTB U OOBSCHATH HX;
— XapaKTepHU30BaTh OCHOBHBIE YPOBHU OpraHU3aIMN XUMHUYECKUX BEIECTB.
5-s1 TUHUS pa3BUTHS — OBJIaJICHHE OCHOBAMH METOJIOB TTO3HAHUS, XapaKTEPHBIX ISl €CTECTBCHHBIX HAYK:
— MIOHUMATh POJIb XUMHYECKHUX MPOIECCOB, MPOTEKAIOIIUX B MIPUPOJIC;
— YMETh MIPOBOJIUTH MPOCTEHINTNE XUMHIECKHE SKCIICPUMEHTHI.
6-51 THHUSI PA3BUTHS — YMEHUE OLIEHUBAThH TIOBEJICHUE YEJIOBEKA C TOUKH 3PECHUS XMMHYECKOH 0€30MacCHOCTH M0 OTHOIIEHUIO K YEIIOBEKY U MPUPOJIE:
— XapaKTEePH30BaTh KOJIOTHYECKHIE MTPOOIIEMBI, CTOSIIIE MTEPE]] YEIIOBEUESCTBOM;
— HaXOJUTh IPOTUBOPEUHS MEXKY ACSITEILHOCTHIO YeJIOBEKa U MPUPOIOH U MpeJiarath CiocoObl yCTPAHEHUS 3TUX MPOTHUBOPEUHIA;
— OOBSCHATH M JIOKa3bIBaTh HEOOXOAMMOCTh OEPEKHOTO OTHOIICHHS K IPUPOJIE;
— MPUMEHSATh XUMHYECKUE 3HAHUS JJI1 OPTaHU3AINH U IUIAHUPOBAHKS COOCTBEHHOTO 3/JOPOBOTO 00pasa ,U3HU U IeATEIHHOCTH, OJIaromoaydusi CBoeH
CEMBbU U OJIArONPHUATHOU Cpeibl OOMTAHUS YEIOBEUECTRA.

IIpenmeTHbIe pe3yabTaThbl 0CBOEHHS IPOrPAMMBI

» yMeHHe 0003HaYaTh XUMUYECKHE DJIEMEHTHI, HAa3bIBaTh X M XapaKTePH30BaTh HA OCHOBE MOJIOKEHUS B eproandeckoit cucteme /1. U.

Menneneena;

YV VYV
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bopMyarpoBaHUE U3YUEHHBIX MOHATHIA: BEIIECTBO, XMMUYECKHH JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IPOCTOE H CIOKHOE BEIIECTBO,
XUMHUECKas peaklus, BUIbl XUMHUUECKUX PEaKIUil U T. I1.;

orpeesieHue 1o (popMmynaM coctaBa HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB, BAJIGHTHOCTH aTOMOB XMMUYECKUX AJIEMEHTOB WM CTETIEHU
UX OKHUCIICHUS;

MOHUMaHKe HHPOPMAITIH, KOTOPYIO HECYT XUMUUYECKUE 3HAKH, (POPMYIBI U ypaBHEHUS;

yYMEHHE KIacCU(UIMPOBATh MPOCTHIE (METAJIbI, HEMETAJIbI, OJ1arOpOAHBIC Ta3bl) U CIIOKHBIE (OMHAPHBIE COCTUHEHHUSI, B TOM YHCIIE U OKCHUJIBI,
a TaKKe TUIPOKCHIBI —KHUCIIOTHI, OCHOBaHUS, aM(OTEPHBIE TUAPOKCUIBI —H COJIM) BEIIECTBA;

bopMmynupoBaHKe MEPUOANUECKOTO 3aKOHA, 00bICHEHUE CTPYKTYPbl M1 HHPOPMALIUU, KOTOPYIO HECET MEePHOANYECKas CUCTEMAa XUMUYECKUX
anemeHToB /. . MeHeneeBa, paCKphITUE 3HAUECHHS TIEPUOIUYECKOTO 3aKOHA;

YMEHHE XapaKTepU30BaTh CTPOEHUE BEIIECTBA —BU/Ibl XUMHUUECKHUX CBSA3EH U TUIBI KPUCTAIITHYECKUX PEIIETOK;

OIMCAHHUE CTPOCHHS AaTOMOB XUMHUYECKHX 3JIEMEHTOB C MOPAIKOBEIMUA HoMepamu 1—20 u 26, 0ToOpaskeHHe UX € TIOMOIIBIO CXEM;
cocTapiieHue GopMyIl OKCHI0B XUMHUYECKHUX AJIEMEHTOB U COOTBETCTBYIOIINX UM THIPOKCHUIIOB;

HAIMCaHUe CTPYKTYPHBIX (DOPMYIT MOJICKYIISIPHBIX COSTUHEHHUH U (HOPMYITBHBIX SIUHUI] HOHHBIX COCTUHEHHI 10 BAJIECHTHOCTH, CTETICHH
OKHCJICHUS WM 3apsy HOHOB;

yMeHHue (popMynupoBaTh OCHOBHBIE 3aKOHBI XMMHHU: IOCTOSHCTBA COCTABa BEIIECTB MOJIEKYISIPHOTO CTPOSHHS, COXpPAHEHHUSI MACChl BEIIECTB,
3aKOH ABOrajapo;

yMeHue (popMynupoBaTh OCHOBHBIE TOJI0KEHUS aTOMHO-MOJIEKY/ISIPHOTO YYEHHS U TEOPUU IEKTPOIUTUYECKOM TUCCOIMALINY;

orpesieNieHNe MPU3HAKOB, YCIOBUN MPOTEKaHUs U MPEKPAIleHUs] XUMUUYECKUX PEaKIIHii;

COCTaBJICHHE MOJICKYJISIPHBIX YPaBHEHHH XMMUYECKUX PEAKIIUMN, IIOITBEPKAAIOUINX O0IINE XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKHUX BEIIECTB U OTPAXKAIOUINX CBSA3HM MEXAY KjlaccaMH COEIUHEHUN;

COCTaBJICHNE YPaBHEHUH peakIfii ¢ yyacTHeM 3JIEKTPOJIMTOB TAKKe B MOHHOH (popme;

orpesieNieHHe M0 XUMUYECKUM YPaBHEHUSIM MPUHAJIKHOCTH PEaKLUi K ONpeeIEHHOMY THITY WJIU BUILY;

COCTaBJICHNE YPABHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C TIOMOIIBIO METO/Ia HJIEKTPOHHOTO OanlaHca;

MPUMEHEHHE MOHITUIH «OKHCIEHUE) U «BOCCTAHOBIICHUEY ISl XapaKTEPUCTUKU XUMUYECKUX CBOWCTB BEIIECTB;

oIpe/iesIeHIe ¢ TIOMOIIbIO Ka9YeCTBEHHBIX PEaKIUil XJIOpua-, CyIb(ar-u KapOOHAT-aHWMOHOB M KaTHOHA aMMOHHS B PacTBOPE;

00BsICHEHHE BIUSHUS PA3INYHBIX (PAKTOPOB HAa CKOPOCTh XUMUUECKUX PEaKInii;

YMEHHE XapaKTepH30BaTh MOJI0KEHNE METAIJIOB U HEMETAJIOB B IEPUOINYECKON CUCTEME IEMEHTOB, CTPOCHHUE UX aTOMOB M KPUCTAJLIOB,
obmmue ¢pu3nIecKre 1 XUMHYECKUE CBONCTBA;

00bsICHEHHE MHOT000pa3Hsl MPOCTHIX BELIECTB SBJICHUEM aJUIOTPONHH C YKa3aHUEM e€ MPUUHH;

YCTAHOBJICHHE PA3TUYUN TUIPO-, TUPO-H ANEKTPOMETAIUTYPIHH HUJLTIOCTPUPOBAHHE ITUX PA3IMYUM MPUMEpaMy MPOMBIIUIEHHBIX CIIOCO00B
MOJTy4YEHUS] METAIIJIOB;

YMEHHUE JaBaTh 00Ty XapakTepucTuky anmemeHToB I, II, VIIA rpymm, a Takke Bomopo/a, KHCIOpoaa, a3oTa, cepsl, pocdopa, yriepona,
KpeMHUS U 00pa30BaHHBIX UMH MPOCTHIX BEIIECTB U BAXKHEUILINX COEAMHEHUH (CTpOCHHE, HAX0XKICHHUE B IPUPOJIE, MOTyYeHue, Gu3niecKue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE);

YMEHHE OMKCHIBATh KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE;

YMEHHE IPOU3BOAUTH XUMHUUECKHE PACU€Thl C UCIIOIb30BAaHUEM MTOHATHI «MaccoBas J0J1s BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBAY,
«MOJIAPHBIN 00BEM» 1O POpMyZIaM U YpaBHEHUSIM PEaKIIHii;



» OIUCaHUE CBOMCTB U MPAKTHYECKOTO 3HAYCHUSI U3YUCHHBIX OPraHUUECKUX BELIECTB;
> BBINOJTHEHNE 0003HAYEHHBIX B TPOTPaMMe HKCIIEPUMEHTOB, PAaCIIO3HABAHNE HEOPIaHNYECKUX BEIIECTB MO COOTBETCTBYIOIINM ITPH3HAKAM;
» co0moeHue npasuil 0e30MacHoi paboThl B XMMUYECKOM KabuHeTe (J1abopaTtopui).

Conepskanue y4eOHOI0 npeamMera, Kypca

Temal. Ctpoenne BemectBa (124.)

AtoMm — cnioxkHast yactuia. CoCTOsSTHUE 3JIEKTPOHOB B aTOME. PazBuTune npeacrasieHuit o cTpoeHuu aroma. Mozaenu ctpoeHus aroma. Sapo u
ANIEKTPOHHAsE 000I04Ka. DIeMEHTapHbIE YaCTHIIBI: IIPOTOHBI, HEUTPOHBI, JEKTPOHBI. V30TOMBI. DIeKTpOoHHAsE 000I0YKa aToMa.
DNeKTPOHHBIACIION(9HEpreTHIeCKUiypoBeHb ). OpouTas,anekTpoHHbIe001aka. OcoOEHHOCTH CTPOCHUE IEKTPOHHBIX 000s04uek aroMoB. [lopsiiok
3aIIOJTHEHHUS HIICKTPOHAMH SHEPreTUYECKUX YPOBHEH M MOTypPOBHEH. DIEKTPOHHbBIE KOH(PUTYpaLlUK aTOMOB XUMHUYECKUX JIIEMEHTOB.

[lepuoanueckuii 3akoH U cTpoeHue aroma. buorpadus JI.M.Menneneesa. Otkpritue [lepronndyeckoro 3akoHa M CO3/1aHUE
Ilepuonnueckoit cucremsl. [lepuonnueckuit 3akoH U nepuoandeckas cucreMa Jl.11.Menneneesa B cBeTe y4eHUsSI O CTPOCHUU aTOMa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB aTOMOB B IIEpUOJIaX U Ipymnmax (MIaBHBIX NoArpymnnax). 3Hauenue Ilepuonnueckoro 3akoHa u
ITepunonnueckoit cucremsl .M. Menneneesa.

Xumuueckas cBs3b. braroposnsie ra3el, 0co00eHHOCTH CTpOEHUS X aroMoB. [Iporieccsl BoccTaHOBIEHUS M OKUCIIeHUs. KaTHoHbI
aHMOHBI. MloHHas xuMudeckas cBsi3b. CxeMbl 00pa30BaHMs BELUIECTB ¢ HOHHOW XMMHUYECKO CBsi3bt0. Kpucrannuueckue pemerku. MonHsie
KpUCTaJUIMYeCcKre pemeTku. [IpruMepsl BelecTB ¢ MOHHBIMU KPUCTANTMYECKUMHU PelIeTKaMu U uX cBoiicTBa. Kiaccudukanus HOHOB: 1O COCTaBYy
(IpOCTBIE U CIIOKHBIE), 110 3HAKY 3apsiia (KaTUOHBI U aHUOHBI).

KoBanenrtnas xumuueckas cBsi3b. KoBasieHTHas xuMuueckas cBsizb. CxeMbl 00pa30BaHMs KOBAJICHTHOM XMMHUYECKOM CBS3H.
OnekTpooTpunarebHoCThb. [longpHast u HemosipHast KoBaleHTHBIE cBsi3H. umnons. [TonspHocTs Monekynn. MexaHn3Mbl 00pa3oBaHUs
KOBAJICHTHOW XMMHYECKOH CBsI3U. MOJIEKY/ISIpHBIE U aTOMHBIE KpUCTANINYECKUE pelIeTKU. [IpuMepsl BelmecTB ¢ MOJIEKYIPHBIMU U aTOMHBIMU
KPUCTAJNINYECKUMU PELIETKAaMH U UX CBONCTBA.

Meramnyeckast XuMuueckas cB3b. OCOOCHHOCTH CTPOSHHSI aTOMOB METAJUIOB. MeTaluinyecKkasi KpUucTaJlIMuecKkas pemierka, pusnueckue
CBOMCTBa METAJIJIOB: IUIACTUYHOCTD, 3JIEKTPO U TETJIONPOBOIHOCTh, METAITMUECKUH Oneck. MeTayuindeckue cruiaBbl(OpoH3a, YyTr'yH, CTalb,

TIOPATIOMUHU).



Bonoponnas cBsizb. MexanusMm o0pa3oBaHus BOJOPOAHOM CBA3U. BHYTpUMOIEKyIIpHas U MEKMOJIEKYIISIpHAst BOIOPOIAHAS CBS3b.
Bonoponnas cBsi3b B 6e1Kax M HYKJIEWHOBBIX KACIOTAaX.

[Homumeps! opranndeckue U Heopranndeckue. [lomumepst. [Inacrmaccesl. Knaccudukanus moauMepoB M0 IPOUCXOKICHUIO
(Omoronmumepsl, HICKYCCTBEHHBIE U CHHTETHUYECKHUE TTOJIMMEPHI) U 110 OTHOIIEHUIO K HATPEBAHUIO (TEPMOILIACTHI U TEPMOPEAKTOIIIACTHI).
ITpumeps! nnactmacce. BosnokHa. [IpupoaHsie BoIOKHA (JKUBOTHBIE, PACTUTEIbHBIE U MUHEPAJIbHBIE), XUMUYECKUE BOJIOKHA(MCKYCCTBEHHBIE U
cuHTeTHuYeckue). Heoprannueckne noammepsl.

ArperarHble COCTOSIHUS BEIIECTB (ra3000pa3Hoe, KHUAKOE U TBepaoe). 3akoH ABoraapo. MomnsipHblii 00beM ra3oB. Bo3myx u mpupoaHbIi
ra3 — NpupoIHbIe Ta3000paszubie cmecu. Bomopoa. Kucnopon u 030H. Kucnorasie moxmau. [TapaukoBsiii apdext. Yrnekucnpiii ra3. AMMHak.
OTuUseH.

XKunkue Bemectsa. Bona, ee 6uonorndeckas posnb. KpyroBopot Bonsl B mpupozae. [Ipumenenue Bosibl B IPOMBIIIIIIEHHOCTH, CEIbCKOM
x03s1iicTBe U ObITY. JKecTkocTh Bobl. BpeMeHHast M MOCTOsIHHAS ’KEeCTKOCTh BOABI M CIIOCOOBI ee ycTpaneHus. Kucnbie conn. MuHepaibHbIE BOJIBL.
Kujkne KpucTaiisl, UX UCIOJIb30BaHUE.

Tepasie BemectBa. Kpucrammyeckue u amopdHusie BemecTsa. [Ipumenenne aMop(HBIX BEIECTB.

Hucnepcusie cuctemsl. JlucnepcronHas cpefa u qucnepceHas ¢aza. Knaccudukanus AUcrnepcHbIX CUCTEM 0 arperaTHOMY COCTOSIHHIO.
Kiaccudukanmst tucrepcHbIX CUCTEM 0 pazMepy 9acTHil ¢asbl. OMynbenn. CycrieH3uu. A3pO30IIH.

Cocras BermecTBa. 3aKOH MMOCTOSTHCTBA CocTaBa BeniecTsa. Hpopmalus, KoTopyro MOKHO MOTYYUTh U3 MOJICKYISIPHON (DOPMYITHI
(popmynbHO# enuuuIel). CMecu. MaccoBasi 1 00beMHas 0151 KOMIIOHEHTa cMecu. MaccoBasi 10Jisi paCTBOPEHHOTO BellecTBa. MaccoBasi OIS

npuMeceil. MaccoBas 10J1 IPOAyKTa peakuuu. MoJisipHast TKOHLEHTpaLusl.

Tema 2. Xumuveckue peakuuu(94.)

XUMHUECKHE peakUuH, WIN XuMHuueckue spieHus. Kiaccupukanus XMMUYECKMX peakiuil. Peakuum coeaMHeHMs, pa3iokKeHus,
3aMelleHuss W OOMEHa, YCIIOBHSI HMX TMPOTEKaHHA. K30 M DSHIOTEpPMHUYECKHE peakiuH. TernoBod 3(deKkT XUMHYECKOH peakiuu.
TepmoxuMuueckoe ypaBHEHUE. | OMOTE€HHBIE U I€TEPOrEHHBIE PEAKIINH.

CkopocTb XUMUYeCKO# peakiuu. DakTopsl, BIUAIONIME HA CKOPOCTh XUMUUeckoi peakuuu. [Ipasuino Bant-IT'odpda. DepmMeHTHI.
Wuruburopsl. O6parumocts XuMu4eckoi peakuuu. Heobparumbie u oOparumsble peakuuu. Xumudeckoe papHoBecue. [lpuniun Jlelllarense.

VYcnoBust CMEeHHs PAaBHOBECHS B PEaKIK CHHTE3a aMMHUaKa. BbIOOp ONTUMAaNbHBIX YCIOBUH.



Ponb BOzbI B XMMHYECKUX peakuusax. PacTBopeHne Kak GU3NKO-XUMHUECKUH Tporecc. DNeKTpoinuThl. CTeneHb 371eKTPOIUTHIECKOM
nucconranui. CUIIbHBIE U ClIa0ble 2IeKTPOIUTHI. KHUCIOTHI, OCHOBAaHUS U COJIH B CBETE AIIEKTPOJIMTHUECKON Aucconraniy. BonopoaHbii
noka3zareins (pH) pactBopa. Peakuun rugparanuu. ['uapoan3 B OpraHuuecKkol 1 HEOPraHUYECKOW XUMHUH.

OKHCIUTENBHO-BOCCTaHOBUTENBbHBIE peakini. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTENb, OKMCIEHUE U BOCCTAHOBIICHUE.
DNeKTPOHHBIN OajaHc. DNEeKTPoNn3. DIEKTPOIN3 paciijiaBa U pacTBopa xyopuaa Harpus. [lonydenue amomunus. [Ipumenenne snexTponusa B

MPOMBIINIJICHHOCTH.

JladoparopHbiii onbIT Nel: «Peakiuu, uaymnme ¢ oOpa3oBaHHEM 0CaJKa, Ta3a WiIN BOIbI»

JladoparopHbiii onbIT Ne2: «llonmydeHue Kuciopoja pasioK€HHEM MEepOKCHUIa BOAOpOJa ¢ MmoMollbio okcujaa mapranua(lV) u karamasbl chlporo
KapToQesi».

Jlaboparopublii onbIT Ne3: «Pa3nuuHble ciayyau rUapoIn3a Coen»

Konrpoabnas padoraNel: «TeopeTnueckrne 0CHOBBI XUMUW))

Tema 3. BemectBa u ux cBorcTBa(94.)

Mertaimubl. XMMHYECKHE CBOMCTBA METAIIJIOB: B3aMMOJICCTBUE C HEMETAIIJIAMH, BOJIOM, paCTBOpaMU KUCIIOT U COJIEH, METaJNIOTEPMHUS.
DNEeKTPOXUMUYECKHN psill HarpsbKeHH MeTaiioB. OOmme crniocoOsl moiaydeHus MeTauioB. Kopposus MetamioB. XumMudeckas u
ANEKTPOXUMHUECcKasi Koppo3ust. CriocoObI 3aIUTHI OT KOPPO3HH.

Hemerannbl. OKMCINTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA TUIMYHBIX HEMETAJJIOB. BomopoaHble coeqMHEHNs] HEMETAIOB.

Kucnorsl. Kinaccudukanus u xummuueckue cBoiicTBa KuciaoT. OCOOEHHOCTH B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM CEPHOI KHCIOTHI U

a30THOW KUCIJIOTHI JIIOOOH KOHIIEHTpaluu ¢ MeTaiaMu. KayecTBeHHbIE peaKkIMyi Ha aHUOHBI KUCIIOT.

OcnoBanus. Knaccugukaryst ocHOBaHUI. XUMHUECKUE CBOICTBA OCHOBAHHIA.
Comu. Knaccudukarus coneit 1 BaxxHenme npeactaBuTend. KauecTBeHHbIE peakIiiy Ha KAaTHOHBI.
I'eneTHueCKasACBA3BMEXKTYKIACCAMUHEOPTaHNYECKUXMOPTaHNYECKUX BEIIeCTB. | eHeTHUeCKUepsIbIMETaJUIOBUHEMETAINIOB. ] €HeTHYeCKUEPSIIBIOPT

AHNYECKUXCOEIMHEHNH.

JlaGoparopHsblii onbIT Ne4 «VcnibiTanue pacTBOPOB cosieil. OCHOBAHUH U KMCJIOT UHAMKATOPAMM.

JlaGopaTopHblii onbIT NeS «Peakiiuu oOMeHa B pacTBOpax CoJei»

IIpakTuyeckasi pa6ora Nel «[lomyuenue, coOrpanne 1 pacrio3HaBaHHUE Ta30B)

IIpakTuyeckas padora Ne2 «PemieHne sKCIepIMEHTAIBHBIX 33/1a4 Ha UICHTU(UKAIIMIO OPTaHMYECKUX U HEOPTraHUYECKUX COCIMHEHUI
Kontpoabnasi paboraNe2 «Heoprannueckasi Xumus»



TeMaTnuyeckoe MIIAHKPOBAHUE, B TOM YHCJIE C y4eTOM padoueil mporpaMMbl BOCTIMTAHUS
€ YKa3aHMeM KOJIUYeCTBA YaC0B, 0TBOJAMMBIX HA OCBOCHHUE KAKI0H TeMBbI.

Ne Paznen KoangecTBo
YpPOKa Tema ypoka 4acoB
CTpoeHue BelecTBa 12
1 OCHOBHBIE CBEJICHHS O CTPOCHUU aTOMA. 1
2 Ilepuonrueckuil 3aK0H U CTPOEHUE aToMa. BXOasI11Mii KOHTPOJIb 1
3 WonHnas xumuyeckast CBsi3b 1
4 KoBaJleHTHast XUMHUYECKasl CBA3b 1
5 Meraunueckast XMMUYeCKasi CBSI3b 1
6 Bonopoanas xumuyeckas CBsI3b 1
7 [Tonumepst 1
8 I'a3000pa3Hble BemecTBa 1
9 Kunkue BemecTa 1
10 TBepable BelecTBa 1
11 JlucriepcHbIle CHCTEMBI 1
12 Cocras BeniectBa. CmecH. 1
XuMHYeCKHe peakuum 12
13 [Tonarue xummuueckor peakuuu. Peakuuu unynie 6e3 M3MEHEHUs COCTaBa BEIIECTBA. 1
14 Knaccudukanys XuMuuecKuxX peakiii, MpOTEKAIOMNX C I3MEHEHHEM COCTaBa BEIECTRA. 1
15 Peakmun nonnoro oomeHa. 1
JlaGoparopuslii onbIT Nel «Peakiuu, naymue ¢ 00pa3oBaHUEM 0CAJIKa, Ta3a WIK BOIB»
16 CKOpOCTh XMMUYECKOW PEAKIUH. 1
17 Jlaboparopublii onbIT Ne2 «[lonydeHue KUCI0poia pas3iokeHUEM IEPOKCHIa BOJOPO/A C MOMOIIBI0 okcuaa Maprania(IV) u 1
KaTaJia3bl ChIPOTO KapTodems»
18 OOpaTuMOCTh XUMUYECKOHM peakMi. XMMHUYECKOE paBHOBECHE U CLIOCOOBI €10 CMEUICHHUs 1
19 Posnb BOIBI B XUMUYECKUX PEAKIIUSX. 1
20 I'nponn3 OpraHuyecKux U HEOPraHM4EeCKUX COCIUHEHUMN. 1
21 JlaboparopHblii onbIT Ne3 «Pa3znuuHble ciyyau ruapoIn3a coyen» 1
22 OKUCIUTENbHO-BOCCTAHOBUTEJIBHBIE PEAKIIMU. DIECKTPOIIU3. 1
23 O6o006u1eHne 3Hanmii o Teme «TeopeTnueckre OCHOBBI XMMHUN 1
24 KonTpoabnas pa6oraNel 1
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‘ ((TeOpeTI/I‘{eCKI/IC OCHOBBI XUMHUU»

BemecrBa u MX CBOHCTBA 10
25 MeTaibl. DIEKTPOXUMUYECKUN Psii HAIPSKEHUI METAIIOB 1
26 Hemeranel 1 ux cBOMCTBA. 1
27 Kucnorsl. 1
28 OcHoBaHu4. 1
29 Conu. Jlaboparopubiii onbIT Ned «McnibiTaHue pacTBOpoB cosieil. OCHOBaHUN U KUCIOT MHAUKATOPaAMI). 1
30 JlaGoparopuslii onbIT NeS «Peakiin oOMeHa B pacTBOpax CoJei» 1
31 I'eneTnueckas CBsI3b MEXKy KJlacCaMy OPTaHUYECKUX COEAUHEHMIA. 1
32 IpakTuyeckasi padora Nel «[lonydenne, coOnpanne u pacrio3HaBaHHE Ta30B) 1
33 IIpakTnyeckas padora Ne2 «PemieHne sKCriepuMEHTAIBHBIX 33/1a4 Ha UACHTU(UKAIIMIO OPTaHUYECKUX U HEOPTaHUYECKUX 1

COCTUHEHUN )

34 O0o01IeHne U cucTeMaTu3alus 3HaHuH 1

Konrpouabnasi paboraNe2 «Heoprannueckasi Xumus»

Ipuiioxenne Kk padoyeil mporpaMmMe 1Mo XuMHH
VYuutens: Matsamesa A. I

Knacc: 11

KonnyectBo yueOHbIX YacoB: 34

KonnyecTBo yueOHBIX 4acoB B HeAemO: 1

[TmaHupoBaHME COCTaBICHO HA OCHOBE:
1. Tlpuka3 Munucrepcta oopazoBanus PO ot 05.03.2004 Ne 1089 «O6 yrBepxaeHnn BeaepaibHOro KOMIIOHEHTA TOCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB HAYALHOTO O0IIEr0, OCHOBHOTO OOIIEro U CPETHETO (ITOTHOTO) 00111ero 0opazoBaHusi(B peJaKiliy OT
07.06.2017r.).

2. TIporpaMMbl Kypca XUMHUH I ydarmmxcs 11 kiraccoB 00pa3oBaTelIbHBIX YUPEKICHHIH aBTOpa aBTOpa




VYuebuuk buonorus: 11 knacc: yaeGHUK 1715 ydarmxcsi o0pa3oBaTeIbHbIX opranu3aiuii, aBrop ['abpuensu O.C.

Ne Paznen Tema ypoka KonnuecTso Tun ypoka XapaKTepucTuKa OCHOBHBIX BUJIOB Hara
YPOK 4acoB NEeSITeIbHOCTH 00Yy4arOIIUXCst
a
1 Crpoenue OcCHOBHEBIE CBEJIEHNS O 1 OcBoenne P. IlnanupyroT cBOM JEWUCTBUA B
BellecTBa CTPOEHHUHU aToMa. HOBBIX 3HAQHUU | CBSI3UM C IIOCTABJICHHOM 3amauedl u
12 yacoB YCIOBUSIMU ee pElLIeHHUS;
2 [leproauueckuii 3aK0H U 1 [IpumeneHne | OCYLIECTBIISIOT MOLIArOBbIA u
CTpoeHue aroma. Bxomsuii 3HAHUU UTOTOBBIN KOHTPOJIb IO PE3YJIbTaTy
KOHTPOJIb II. CraBaT u GopMynupyroT Lenu u
3 Honnas xuMmu4eckas CBs3b 1 KoMOuuupoBan| IpoOIeMBbI YpOKa; NPOBOJAT
HBII CpaBHEHHE U KJIacCHU(PHUKAIUIO TIO
4 KoBanenTHas xumuueckas 1 OcBoeHne | 3alaHHBIM  KPUTEPHUSAM;  CTPOAT
CBI3b HOBBIX 3HAHUUN PEUYCBOC BBLICKA3BIBAHHEC B yCTHOI71 n
5 Meramindeckas XUMUAYeCcKas 1 KomOunupoBan MUCbMEHHON (popme
CBS3b HBI K. AnekBaTHO HUCTIONB3YIOT peUYEeBbIE
6 Bonoponnas xumuyeckas 1 [Ipumenenue | CPCACTBA AT s¢ppexTrBHOrO
CBSI3h SHAHHIT pelieHuss KOMMYHUKATUBHBIX 3a]1ay;
7 IMonumepsr 1 KomGuHHpoBan| HAXOMAT oOliee pelieHne yueOHoH
HBIH 3a71a4u
8 I'a3o00pa3Hble BemecTsa 1 Ocsoenme | JI- POPMHUPYIOT MOTHBALIHIO yebHo-
HOBEIX 3HARMH MMO3HABATENILHOM JIeSITEIbHOCTH;
9 Kunkue Bemecra 1 Komb6uHupoBan
HBIN
10 TBepable BemecTBa 1 Komb6uHupoBan
HBIN
11 JlucniepcHbIE CUCTEMBI 1 IIpumeHeHue
3HaHUI
12 CocrasB BemectBa. CMecH. 1 KomOunmnpoBan
HBIN
13 Xumuyeckue [ToHsITHE XMMUYECKON peaKkuu. 1 OcBoenue | P.  OcylecTBisitoT  MOIIAroBBIN
peakuumn Peakuuu naymme 6e3 HOBBIX 3HaHUM | KOHTPOJIb MO pe3yabTary. CTaBiT U
12 gacos VM3MEHEHUS COCTaBa BEIIECTBA. bopMynupyloT 1enu U NpoOIeMbl
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14 Knaccudukanus xumuaeckux Komb6unupoBan
peaKuuii, MPOTEKAIOIINX C HBIN
M3MEHEHUEM COCTaBa BEIIECTBA
15 Peakiinm nossoro oomMexa. [Ipumenenue
JladoparopHbiii onbIT Nel 3HAHUU
«Peakuuu, uayume ¢
o0pa3oBaHHEM OCajKa, ra3a WiH
BOJIBI»
16 CKopoCTh XUMHUYECKON OcBoenue
peaKuum. HOBBIX 3HAHUU
17 JlaGoparopHblii onbIT Ne2 IIpumeHeHue
«Tonmyyenue kucmopoaa 3HAHUU
pa3IoXKEeHUEM NIEPOKCHIA
BOJIOPO/IA C TIOMOIIBIO0 OKCH/IA
mapranna(IV) u karanazbl
CBIPOTO KapTodes
18 O6paruMoCcTh XUMUYECKOH Komb6unupoBan
peakuun. XuMHYECKOE HBIN
paBHOBECHE U CIIOCOOBI €r0
CMeIlleHUs
19 Ponb BOIBI B XUMHUYECKUX OcBoeHue
peakuusx. HOBBIX 3HAHUI
20 I'maponus opraHudecKux u Komb6uHupoBan
HEOPraHUYECKUX COCAUHEHMII. HBIN
21 JlaboparopHblii onbIT Ne3 IIpumeHeHue
«Paznuyunble ciiydau rUaposIr3a 3HAHUU
coJIei»
22 OKucnuTenbHO- KomOunmnpoBan
BOCCTaHOBUTEJIbHBIE PEAKIIMH. HBII
DJIEKTPOJIN3.
23 O060011eHre 3HAHUI 110 TeMe Komb6unupoBan
«TeopeTnueckue 0OCHOBBI HBIN

XUMUN»

ypokKa
II. CtposiT peueBoe BbICKAa3bIBAHUE B

YCTHOH ¥  TNHUChMEHHOW  (dopme
Paznuuaror mpeaMeTbl  M3ydYeHHS
€CTECTBCHHBIX HayK.

K. ®opmynupyror  coOCTBEeHHOE
MHEHHE U TIO3WIIHIO; YYHUTHIBAIOT
pasHble MHEHHS W CTpeMsTCsi K
KOOpJMHAIINY PA3TUYHBIX MMO3UIUHN B

COTPY/ZHUYECTBE. AJIeKBaTHO
HCIIOJIB3YIOT PCUYCBBIC CPCACTBA IJIA
3¢ dexTuBHOTO petieHus

KOMMYHUKATHUBHBIX 3a/1a4

JI. ®opmupyroT cnocoOHOCTH
CaMOOLICHKH CBOMX JICMCTBUI
DopMUPYIOT aICKBaTHYIO
MOTHBAIIUIO YI€OHOU e TEIBHOCTH,
MOHMMAaHNE 3HaYeHUS 3HAHUU I
YyeJoBeKa.




24 Kontponbnas padoraNel IIposepka
«TeopeTnuecknue 0OCHOBBI 3HAHUU
XUMUI)
25 | BemecTrBa M UX Merannisl. [Ipumenenne | P. YuutsiBaroT MPaBUIIO B
cBoiicTtBa 10 yacos DNEKTPOXUMUYECKUHN PSIIT 3HaHUHN IUITAaHUPOBAaHUM M KOHTpOJIE criocoba
HaNpsHKEHUN METaJlIoB pelIeHus; OCYILIECTBIISIOT
26 Hewmeramnsl 1 X CBOMCTBA. [IpuMmeHeHne | IOIIATOBbIM M HUTOTOBBIM KOHTPOJIb
3HAHUU 10 pe3yJIbTaTy
27 Kucnotsr. [Tpumenenne | IL Hcnonb3yror HIOHMCK
3HaHUI HeoOXxoaumor  mHbOpPMAMK  JJIS
28 OcuoBauus. P [Tpumenenue | BBIIOIHCHHUS Y4eOHBIX 3aJaHuil ¢
3HAHUI HCITOJTh30BaHUEM yaeOHOMH
29 Comnu. JlabopaTopHbIH ONIBIT KomOunmpoBan| TMTECPaTyphl; CTpOAT pelcBoC
Ne4 «McnpiTanue pacTBOpoB HBIN BbICKa3bIBAHUC B YCTHOIA 1
coJIeil, OCHOBaHHI M KUCIIOT NMCbMEHHOU (opme
VHAUKaTOpaMu». K. KonTponupyror neicTBue
30 JlaGoparopHblii onbIT N5 KoMmOunuposan| [1apTHEpa;  YUUTHIBAIOT  PAa3HBIC
«Peaki oOMeHa B pacTBopax HBIN MHCHUA u CTPEMSATHCA 5 K
corteiiy KOOpJMHAIIMY PA3TUYHBIX MMO3UIUHN B
31 I'eneTnueckas CBSI3b MEKIY [Mpumenenne | COTPKYAHHUIECTBE
KJIACCaMH OPTaHHYECKUX 3HaHUI JI. ©opmupyroT CHOCO§HOCTH
COeIMHEHNIA. OCO3HaHMSI TPYIHOCTEH U
32 IIpakTnyeckasi padora Nel KomOunuposan| CTPEMIICHHS UX HPCOLOJICTH
«[lony4yenue, coOupanue u HBII
pacrno3HaBaHKe ra3oB»
33 IIpakTHyeckas padora Ne2 Komb6uHupoBan
«Perienne 3kCepruMeHTaIbHBIX HBII
3a/1a4 Ha UICHTU(UKALIHIIO
OpPraHUYECKHUX U
HEOPraHUYECKUX COCOUHECHUIN»
34 O0001IeHNEe U CUCTEMATHU3 AL [Ipumenenne
3HAHUU 3HAHUU

KonTtpoabnasi padGoraNe2

«Heoprannyeckas XxuMus»

Ko/sim4ecTBO KOHTPOJILHBIX padoT, NPAKTHYECKAsA YaCTh
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1 yeTBepTH 2 4eTBepTh 3 yeTBepTh 4 4yeTBepTh Ton
JlaGopaTtopHbie pabOTHI. 1 2 2 5
Temarnueckuil KOHTPOJIb 1 1 2
[IpakTuyeckue paboThI 2 2
I'padpuk KOHTPOJIBLHBIX PadoOT aara
1. TeopeTnyeckre OCHOBBI XUMUH IVIAH dakr
2. Heoprannueckas xumust
I'paduk npakTuyecknx pador aara
1. [TonydyeHnue, cobupaHue 1 pacro3HaBaHUE T'a30B IVIAH (paxr
2. Pemenne oSKkcrepuMEHTaIbHBIX 3a7ad Ha UWACHTU(DHUKAIMIO OPraHUYeCKUX W
HEOPraHWYECKUX COCTMHEHUN
I'padux nadoparopHbIx pador aara
1. Peaxiuu, naynme ¢ oOpazoBaHreM OCajKa, ra3a Uiu BOJIbI IJIaH dakr
2. ITomyueHne Kucnopopa pas3jIoKEHHEM IEpOKCHAAa BOAOpOAAa C IIOMOINBIO OKCHAA
Mapranna(IV) u karanassel CeIporo kaprodens
3. PasnuuHble ciyyau ruiposmsa couei
4. Wcnbitanue pactBopoB cosieil. OCHOBaHMM U KUCJIOT MHANKATOpaMu
5. Peaxiiun oOMeHa B pacTBOpax cosei
PernoHaibHbIH KOMIIOHEHT
No ypoka Tema ypoxka Bpewmst (MuH.)
1 Hayunsie MeTo/1b1 TO3HAHUS BEIIECTB. 15
11 JlucriepcHbIE CUCTEMBI. 10




12 CocrasB BemectBa. CMecH. 25
26 Hemerannel 1 uX cBOMCTBA. 15
27 KucaoTsl. 15
28 OcHoBaHU4. 15
29 Comnmn. 15
27 Peakiiuu oOMeHa B pacTBOpax COJEH. 15
28 I'eneTnyeckas cBsI3b MEKYy KIaCCaMU OPraHUYECKUX COCAUHEHUM. 20
29 [Tomyuenue, cobupanue 1 pacrio3HaBaHKE ra3oB. 10
30 Pemenne skcriepuMeHTaNbHBIX 3a7a4 HAa UACHTHU(PUKAIIMIO OPTaHUIECKUX U HEOPTaHWYECKUX COSAMHEHUH. 25
Hroro 180 muH (44)
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