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COJAEP)KAHHUE

[TosicHuTenpHasA 3anUCKa «XUMUD)

TpeboBanus K pe3ysabTaTaM OCBOCHUS 10 AUCHUILUIUHE « XUMUS»
TemaTnueckuil miaaH M cojepxkaHue pabodell MporpaMmbl JUCLUILIUHbBI
«XuMHUA»

YcnoBus peanu3aniy padboyei mporpaMmbl TUCITUILTHHBI « XM
XapakTepucTHUKa U KOHTPOJIb OCHOBHBIX BUJOB Y4EOHOH NEATENbHOCTH IO

JUCLHHUILINHE «XHAMHUS
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1. IMOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamMma JUCHMIUIMHBI «XWUMUS» TpEJIHA3HAYCHA JUIS M3y4CHHS B
WNunycrpuansaom uHctutyTe (CI1O), peanusyroniero o6pa3oBaTelIbHYIO MPOTPaMMy CPEIHETO
obmiero oOpa3oBaHus B Tpelenax OCBOEHUs oOpasoBarenbHOU mporpammbl CIIO Ha 6aze
OCHOBHOT'O 0011Iero 00pa3oBaHMs MPU PeaTU3alUy IPOTPAMM CIIEHUAINCTOB CPEAHETO 3BEHA.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuii PI'OC cpemHero odiero oOpa3oBaHus,
NPEIBSBISIEMBIX K CTPYKTYPE, COACPIKAHUIO U PE3YJIbTaTaM OCBOCHUS AMCIUIUIUHBI « XUMHUS», C
Y4ETOM MPUMEPHON OCHOBHOW 00pa30BaTENBHONM MPOTPaMMBbl CPEIHET0 OOIIEro 0Opa3oBaHMS,
onobperHoit ®YMO 1o obmiemy o6pazoBanuto (mpoTokoit ot 28.06.2016 Ne 2/16-3).

Coneprxanue paboyeil mporpaMMbl JUCIUTUTHHBI « XHUMUs» HAIPABJICHO Ha JIOCTUIKCHUE
CIEAYIOLIUX LETICH:

— (dopmupoBaHHe y 00y4arONIMXCsl yMEHHSI OLICHUBATh 3HAYMMOCTh XHMUYECKOTO 3HAHUS
JUTSL KaXKJIOTO YeJIOBEKa,

— (dopMupoBaHHE y 00YYAIOIIUXCS IIEIIOCTHOTO MPEICTABICHHUS O MUPE M POJIU XUMUH B
CO3JIaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHPA,;

— yMeHHUS OOBSCHATH OOBEKTHI W MPOIECCHl OKPYXAIOIMEH IeHCTBUTEILHOCTH:
PUPOIHOM, COIMATLHOM, KYJIbTYPHOMH, TEXHHUECKOW CPEJIbl, UCTIONB3Ys ISl 3TOT0 XUMHUCCKUE
3HaHUS;

— pa3BUTHE Yy OOYyYarOIIUXCS YMEHHMH pa3nuyarb (akTel W OIEHKH, CPaBHUBAThH
OIICHOYHBIC BBIBOJIBI, BUJICTh UX CBS3b C KPUTEPUSMU OIICHOK U CBSI3b KPUTEPHUEB C OIPEICIICHHON
CHCTEMOM IIEHHOCTEH, OPMYJIMPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

— mpuoOpereHue OOYUYAIOMIMMUCS ONbITAa Pa3HOOOPA3HOH NESTETHHOCTH, MMO3HAHUS U
CaMOTIO3HAHUS;

— TpHOOpETeHHE KITFOUEBHIX HABBIKOB, HMMEIOIIUMX YHHBEpPCAILHOE 3HAYCHHE IS
Pa3TUYHBIX BHJIOB JCSATEIHHOCTH (HABBIKOB PEIICHUS MPOOJIEM, MPHHSITHS PENICHUN, TTOHUCKa,
aHam3a u 00paboTku WH(MOpPMAIMKA, KOMMYHHKATHBHBIX HAaBBHIKOB, HABBIKOB H3MEpPEHUH,
COTPYAHUYECTBA, 0€30MaCHOr0 OOpAIEHHs C BEIIECTBAMU B TIOBCEAHEBHOM KU3HM).

MecTo JAUCIUIUTUHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTpaMMbl: 0a30Bas TUCIMILIHHA
0011e00pa30BaTEIHLHOTO IUKIIA.

KosamyecTBo 4acoB Ha 0CBOeHHE MPOrPaAMMbI AU CHUIIIUHBI:
MaKCHMaJIbHOM yueOHOW Harpy3ku oOydaromierocs 117 gacos,

B TOM YHCIIE:

JJIs1 04HOM (popmBbI 00yUeHUS:

00s13aTeNIbHON ayJUTOPHOM yueOHOI Harpy3Kku oOydaromierocs 78 4acos;
caMOCTOSITeNIbHON paboThl o0yyarorerocst 39 yacos.



2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS 11O JTUCHUITJIMHE
«XHUMMS»

B pamkax ocBoeHMs COIEpKaHHS TUCIMILIMHBI «XUMHsD» 00€CTIeYMBACTCS JOCTHKEHHE
00y4aroIUMUCS CIEAYIOIUX PE3YIbTATOB:

e JIMYHOCTHBIX:

— POCCHUICKYIO IPaKIAHCKYIO0 UIEHTUYHOCTh, IaTPUOTHU3M, YBAKEHUE K CBOEMY Hapoay,
4yBCTBa OTBETCTBEHHOCTH nepel PoauHon, ropaoctu 3a ¢cBoW Kpai, cBoro Poauny, npouuioe u
HACTOsIIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu, yBakeHHe rocy1apcTBEHHBIX CUMBOJIOB (Tepo,
¢nar, ruMH);

— c(hOpMHPOBAHHOCTh OCHOB CAMOPA3BHTHS W CAMOBOCIIUTAHHUA B COOTBETCTBUU C
00I11e4YeTOBEYECKUMH LIEHHOCTSIMH U HJI€aJIaMH TPaXXIaHCKOTO O0IIeCTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOH, TBOPYECKOW U OTBETCTBEHHOMU
JeSITEIIbHOCTH;

— HaBBIKM COTPYIHHYECTBA CO CBEPCTHHUKAMH, B3POCIBIMH B 00pa30BaTEIbHOM,
OOIIIECTBEHHO  MOJIE3HOM, y4eOHO-UCCIIEIOBATENLCKON, TPOEKTHOM © JAPYyruxX BHAAX
JeSITEIIbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTh K 0Opa3oBaHHMIO, B TOM YHKCJIE CaMOOOPa30BaHHIO, Ha
MPOTSKEHUH BCEU KU3HU;

— CO3HATENbHOE OTHOIICHHE K HEMpPEepPhIBHOMY OOPAa30BAHMIO KAaK YCIOBHIO YCIEUTHON
npodeccuoHanbHOM U 0OLIECTBEHHON AESITeTbHOCTH;

— TPUHATHE W pEAM3alUI0 IIEHHOCTEM 370pOBOTO U 0e30MmacHoro obpasza >KW3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-030POBUTEIHHON
NIEeSTENIbHOCThIO, HETMPHUSITHE BPEIHBIX TMPUBBIUEK: KYpPEHHs, YIOTPEOJICHHUS aIKOTOIIs,
HapKOTHKOB;

— OepekHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHWE K (U3HMUecKoMy U
IICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYIMX JIIOJeH, yMEHHE OKa3bIBaTh
IIEPBYIO TOMOLIb;

— OCO3HaHHBIN BBIOOP OyayIIel npodeccuu U BO3MOXKHOCTEHN peain3aliii COOCTBEHHBIX
YKU3HEHHBIX [UIAHOB; OTHOILIEHHE K MPO(ECCHOHANBHOM 1eATeIbHOCTH KaK BO3MOXKHOCTH y4acTHs
B PELICHUH JINYHBIX, OOLIECTBEHHBIX, OCYJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX TPOOIIEM;

— c(hopMHpPOBAaHHOCTH SKOJIOTMYECKOIO MBIIIJICHUS,, TOHUMaHUsl BIUSHUSA COLMAJIbHO-
HKOHOMHMUYECKUX IPOLECCOB HAa COCTOSIHME NMPHUPOJHOW M COLMAIbHOM Cpeibl; MpuodpeTeHue
OIIBITA IKOJIOTO-HAIIPABJIEHHOM 1E€ATENbHOCTH;

— XUMHYECKH TPaMOTHOE MOBEJeHHE B TPO(HEeCCHOHATBLHON IEATENBHOCTH U B OBITY NPU
oOpallleHnu ¢ XUMUYECKUMH BEIlIeCTBaMH, MaTepualaMy U IPOLECCaMH;

— TOTOBHOCTb K IPOAOKEHHIO 00pa30BaHMs U MOBBIICHUS KBaU(UKaUY B U30paHHON
poecCHOHANBHOM JESITENTbHOCTH U OOBbEKTUBHOE OCO3HAHHUE POJIM XUMHUYECKUX KOMITETEHIUI
B ATOM;

— yMEHHE UCIOJIb30BaTh JTOCTHKEHUS COBPEMEHHONW XMMUYECKON HAyKH U XUMUYECKUX
TEXHOJIOTHI JUIsl TOBBIIIEHUS COOCTBEHHOI'O HWHTEIIEKTYaJbHOTO pa3BUTHS B BbIOpaHHOMN
poeCCHOHAIBHON JEATENHHOCTH;

*  MeTanpeaMeTHBbIX:

— YMCHHC CaMOCTOATCIBbHO ONPEACIATh HCIU ACATCIBHOCTU MW COCTABJIATH IIJIAHBI
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JESTEIIBHOCTH;

— YMEHHME CAMOCTOSATEIBHO OCYILECTBIATb, KOHTPOJHMPOBATb M KOPPEKTUPOBATH
JESATEIIBHOCTD; HUCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI IS JOCTH)KEHUS IIOCTABICHHBIX LIEICH U
pean3anyy IIaHOB JEeSTEIbHOCTH;

— YMEHHE MpPOAYKTUBHO OOLIATBCA M B3aMMOJEHCTBOBAaTh B IIPOLECCE COBMECTHOM
JeSITeIbHOCTH, YUYUTHIBATh MO3ULMU APYTUX YYaCTHUKOB JESITEIbHOCTH, 3(PPEKTUBHO pa3pelaTh
KOH(JIUKTHI,

— BJAJICHHME HABBIKAMHM IIO3HABATENIbHOM, Yy4eOHO-HCCIE0BATENbCKOM U IPOEKTHOU
NeSITeIbHOCTH, HaBBIKAMU pa3pelleHust pooiiem;

— CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELIEHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOA0B IT03HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHON HH(OPMAIIMOHHO-TIO3HABATEILHON
NeSITeTbHOCTH, BIIAJICHUE HABBIKAMH TIOJYYEHHUS HeoOXonuMmMoW WHGOpMaluu U3 CIOBapen
pa3HBIX THIIOB, yMEHHE OPHEHTUPOBATHCA B PA3IUYHBIX HCTOYHHKAX WH(POPMAINU, KPUTHYECKH
OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAILHUIO, [T0JIy4aeMYIO U3 Pa3IMUHbIX HCTOUHHKOB;

— YMEHHE UCMOJb30BATh CPEACTBA HMH(POPMALMOHHBIX H  KOMMYHHUKAIMOHHBIX
texHosoruil (nanee - UKT) B pemieHny KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3al[MOHHbIX
3ajjay ¢ CcOOJIOZeHHeM TpeOOBaHW SPrOHOMUKHM, TEXHUKHM O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€30I1aCHOCTH;

— YMEHHE CaMOCTOSITEIbHO OLEHMBAThb M IIPUHUMATH PEIICHUS, ONPEACIIONINe
CTPAaTEruio MOBEJEHUS, C yUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIECHHOCTEM;

— BJAJICHHEC HAaBBIKAMH II03HABATEIbHONH pPe(IEKCHH Kak OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, TPAHUL] CBOEIO 3HAHUS U
HE3HaHMs, HOBBIX ITO3HABATEIIBHBIX 331a4 U CPEICTB UX JOCTHKCHMS,

— HCIOJIb30BAaHUE Pa3JUYHBIX BHJIOB I03HABAaTEIbHOM JEATEIBHOCTH M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Olepaluid (MOCTAaHOBKH 3aiayd, (HOpMYJIHpPOBAHMSI THIOTE3, aHAlU3a M
CUHTE3a, CpaBHEHMs, OOOOIIEHUS, CUCTEeMaTU3allH, BBISBICHUS NPUYUHHO-CIIEJICTBEHHBIX
CBsi3el, MOMCKA aHaJoroB, (JOPMYJIMPOBAHUS BBIBOJIOB) Ul PELICHMs MOCTABICHHOM 3aaayd,
OPUMEHEHHE OCHOBHBIX METOJOB MO3HAaHUS (HAOMIOACHHS, HAyYHOrO SKCIEPUMEHTa) s
U3yYEHHs] PA3JIMYHBIX CTOPOH XMMHUYECKHMX OOBEKTOB M IPOLECCOB, ¢ KOTOPHIMU BO3HHUKAET
HE00XO0/IMMOCTh CTAJIKUBAThCs B MPo(eccuoHanbHOI chepe;

— HCMOJIb30BaHUE PA3TUYHBIX UCTOUYHUKOB JJIS MOJTYYEHUs XMMHUYECKON MH(pOpMaluy,
YMEHHME OLEHUTb €€ JOCTOBEPHOCTb JJIs JOCTHXKEHHS XOpOLIMX pe3yJbTaToB B
npodeccuoHaIbHOM chepe;

* IpeIMETHBIX:

— c(hopMHUPOBaHHOCTH MPEACTaBICHUI O MECTe XMMUU B COBPEMEHHOM HAay4yHOU KapTHHE
MUpa; IOHUMaHUE POJIM XMMUHU B (POPMUPOBAHUU KPYro3opa U (pyHKIHOHAIHHON IPaMOTHOCTH
4eJI0BEKA U1 PELIEHUS IPAKTUUECKUX 3a/1a4;

— BJIQJIEHUE OCHOBOIOJATAIOIMMU XUMHUYECKMMH TOHATUSAMHU, TEOPUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE 10JIb30BAHNE XUMHUUYECKON TEPMUHOJIOTUEN M CUMBOJIMKOM;

— BIIQJICHUE OCHOBHBIMM METOJAaMH HAY4YHOIO ITO3HAHMS, HCIIOJIB3YEMBbIMH B XHMHH:
HaOJroleHne, ONMCaHWe, W3MEpEeHHUe, HKCIEPUMEHT; YyMeHue o0pabaThiBaTh, OOBICHATH
pe3ysbTaThl MPOBEJCHHBIX OMBITOB M JIENaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSThH
METO/Ibl TO3HAHUS NIPU PELIEHUH NPAKTUYECKUX 33]1a4;



— c(OpMUPOBAHHOCTHh YMEHHUS JaBaTh KOJMUYECTBEHHBIC OLEHKH U TPOBOUTH PACUYETHI 110
XUMHUYECKUM (OopMysiaM U ypaBHEHUSIM;

— BIAJCHUE TMpaBWJIAMU TEXHUKU OE€30MAaCHOCTU IMPU HMCIOIB30BAHUM XUMHUYECKUX
BEILECTB;

— c()OPMUPOBAHHOCTh COOCTBEHHOW TMMO3WIMU TI0 OTHOIICHUI0 K XHUMHUYECKOU
uH(pOpMAaIINH, TOTYyIaeMOi U3 Pa3HBIX HCTOYHUKOB.



3. TEMATUYECKHUM IUVIAH U COJIEP’)KAHUE PABOYEN ITPOT'PAMMBI

JUCHHUIIJIMHBI «XUMMUS»
KoanuectBo ayautopubix | Camoct
HaumeHoBaHue pa3jiesioB u Maxkcuma
Ne 4acoB OAITEJIbH
o/ TeM/co/iep:KaHue y4eOHOT 0 JIbHasA Beero | Teoper. TIab. as
MaTepuaJa HArpy3ka
o0yueHnue | 3aHsaTHsl | padora
Paznen 1. OcHOBBI OpraHuyveckoi S7 36 24 12 21
XUMHH.
1 | IlosiBnenue u pa3BuUTHE 2 2 2
opranndeckord xumuu. [Ipeamer
OpraHUYECKON XUMUHU.
2 | Teopuss XUMHUYECKOTO CTPOCHHS 2 2 2
OpPTaHUYECKUX COCTUHEHHIA.
3 |UW3omepuss w ee  BHJBL 2 2 2
Knaccugukanuss opraHn4ecKux
COECIMHEHU.
4 | Cucremaruyeckas 2 2 2
MEXIyHapOAHAsE HOMEHKJIATYpa.
Bueayoumopnas 4 4
camocmosamenvHas paboma.
BelnonHenue ynpaxHEHHW 110
TeMam: «H30mepusi»,
«HomeHkaTypa OpraHm4ecKux
coenuHeHUIY, «Knaccupukanus
OpPTaHHYECKUX BEIIECTBY.
5 | AJKaHBI. 2 2 2
6 | Jlabopamopnasa paboma Ne 1. 2 2 2
KoHcTpynpoBanue
[IApOCTEPIKHEBBIX Mojenei
OpPTaHMYECKUX BEIIECTB.
7 | AJKeHBI. 2 2 2
8 | Jlabopamopnaa paboma Ne 2. 2 2 2
ITony4yenue sTUIEHA U U3yYEHUE
€ro CBOWCTB.
9 | AnkaaMeHsl U KayqyKH. 2 2 2
10 | AnkuHBL 2 2 2
11 | Apensl. [I'enernueckas CBs3b 2 2 2
MEXTY KJlaccaMu
YTJIEBOAOPO/IOB.
Bueayoumopnas 6 6
camocmosamenvHas paboma.




BeinonHenue  ynpaxHEHHU W
pelieHMe  3amad [0 TEMe
«YTIIEBOAOPOIBI.

12

Cnuptel. eHoJIbI.

13

Jlabopamopnaa paooma Ne 3.
CBolicTBa  OJHOATOMHBEIX U
MHOI'0aTOMHBIX
denona.

CIIMPTOB,

14

Jlabopamopuaa paboma Ne 4.
AJbJIeTUBI. Kap6oHoBbie

KHCJIOTBI.

15

Cnoxnbie 3¢upsbl. Kupsbl.

16

Jlabopamopnas paboma Ne 5.
YrieBoasl.

17

Jlabopamopuaa paboma Ne 6.
Pemenne sKcrepruMeHTATBHBIX
3a1a4 Ha pacrio3HaBaHHe

OpPraHu4YCCKuUX BCIICCTB.

Bueayoumopnas
camocmosamenvHas paboma.
BeinonHenue ynpaxHEHHU W
pemieHue  3agad MO TeMe
«Kucnopoaconepxaine
OpraHUYECKHUE COCANHEHUS.

Hroro I cemectp

51

34

22

12

17

18

AMHHOKHCIIOTBI U OCJIKH.

Camocmosmenvhas ~ paboma.
BrinmonHenue ynpaxHEHHH W
pelieHre 3agad 1o TeMam
«A3oTconepxaniue

OpraHHyYecKue COETUHEHUS»,
«B3anMoCBs3b MEXy KilaccaMu

OpTraHUYCCKUX COE€TUHEHUI».

Paznen 2. Teopernyeckue OCHOBBI

XHMHH.

34

26

16

10

19

Crpoenue aToma.
ITepnonnueckas cucrema
XUMUYecKnx nneMmenToB JI. U.

Meuneneesna.

20

XuMuyeckas CBSI3b.
DNIEKTPOOTPULIATENBHOCTb.

21

Kpucrannuueckue u amopgHbie
BeElIleCTBA. Tunsr
KPHUCTAJUIMYECKUX PEUIETOK.




22

XUMHYECKue peakuuu.
l'omorennble W TETEPOreHHBIE

peaKium.

23

Jlabopamopnasa padooma Ne 7.
CxopocTh
HUccnenosanue
pa3IMYHBIX

peaKkiuu.

BIIMSTHUS
(dhakTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKITUH.

24

O6parumMocTb peaxuuii.

XHUMHYECKOE PAaBHOBECHE.

25

Hucnepcusie cucrtemsl. [lonstue
0 KOJUIOMIAaX.

26

Peakuuu B pacTBopax

QJICKTPOJIMTOB.

27

Jlabopamopnas paboma Ne 8.
I'maponus cosnen.

28

Mertamibl 1 HemeTaiibl. OOmas
XapaKTepUCTHKA, CrocoObI
noytyyeHusi, coiicrsa. Kopposus

MCTAJIJIOB.

29

Jlabopamopnas paboma Ne 9.
KauectBeHHple  peakuuu  Ha
HEOpPraHUYEeCKUEe BEIleCTBA U
VOHBI.

30

Jlabopamopnas paboma Ne 10.
OKHUCIIMTENIBHO-
BOCCTAaHOBUTEIIbHBIE  CBOMCTBA
HEOPraHMYECKUX COSAMHEHUH.

31

Jlabopamopuaa paooma Ne 11.
Pemienne »KcriepuMEHTATBHBIX
3ama4 1o Teme «MeTtamisl U
HEMETaJLIbI».

Bueayoumopuas
camocmosmenvhas paboma.
BeinonHenue ynpaxHeHHU W
pemieHMe  3ajad [0 TEMe
«Teopernueckue OCHOBBI

XAMUANY".

Pa3n

eJ 3. XuMus M KU3Hb

26

16

14

10

32

HaquLIe METOJABI IIO3HAHUSA B
XHUMUH. MOI[C.HI/IPOBaHI/IC

XUMHYCCKUX ITPOLICCCOB.

33

XUMUS U 3I0POBBE.

34

XMMHS B TIOBCETHEBHOM KU3HU.
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35 | Xumus u cenbCKOe XO3SUCTBO. 2 2 2
36 | Jlabopamopnas paooma Ne 12. 2 2 2
Xumus 51 JHEPreTHKA.
[Tpupoanbie UCTOYHUKHU
YIJIEBOAOPO/IOB.
37 | Xumus B CTPOUTEIILCTBE. 2 2 2
38 | Xumus v 9KOJIOTHS. 2 2 2
Bueayoumopnas 10 10
camocmosamenvhas paboma.
Brinosinenue
UCCIICIOBATEIILCKOTO  MPOCKTA,
€ro 3aluTa Mo TeMe «XUMHS U
KHU3HBY.
39 | Augppepenyuposannviii 3auem 2 2 2
Hroro Il cemecTp 66 44 32 12 22
Bcero 117 78 54 24 39

OcBoenne JUCHUIIIIMHBI MOXCT OBITh pc€ajin30BaHO C IPHUMCHCHHUCM JJICKTPOHHOI'O
06y‘leHI/IH, JUCTaHIIMOHHBIX O6pa3OBaTeJ'II>HBIX TEXHOJIOTUM B COOTBETCTBUM ¢ IlonokeHueMm o

INPUMEHEHUU 3JIEKTPOHHOI'O OOY4EHMsI, JUCTAHLMOHHBIX O0pa30BaTENbHBIX TEXHOJOIMH IpHU

peanuzanuu 00pa30BaTENIBHBIX MPOrpaMMaM CpeAHEro mpodeccuoHaIbHOTO O00pa30BaHMs,

yTBepkAEHHOro npejaceaarenem yueHoro copera @I'bOY BO «YI'TVY».
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4. YCJIOBUA PEAJIM3AIINA PABOYEM ITPOI'PAMMBI JUCHUITINHBI
«XHUMMS»

4.1. Tpe6oBaHNsT K MUHUMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecTedyeHHI0

Peanuzanus pabodeld mporpaMMbl JUCHUIUIMHBI TpeOyeT Haauuusi ydeOHOro kaOuHeTa
XMUMHYECKUX JUCIUIUINH, JTJA00PaTOPUU XUMHUH.

OcHaleHHOCT,  KaOMHETa XUMHYECKHX JUCHMIUIMH: II0C3J0YHBIE MecTa s
oOydvarommxcs, pabodee MECTO MperojaBaTeis, J0cka ydeOHas, NMEepCOHANBHBIA KOMIIBIOTED,
IPOEKTOp, SKpaH, KOJIOHKH, TEJIeBU30p, y4deOHOoe o0opynoBaHHe, y4eOHO-METOIUYEcKast
JIOKYMEHTAILIHSI.

OcHaneHHOCTh JIAOOPAaTOPUN XMMHUU: TOCAI0OYHBIE MecTa i o0ydarommuxcs, padouee
MECTO IperojaBarelis, Jo0cka yueOHas, IepCOHaIbHBIN KOMITBIOTED, IIPOCKTOP, KPaH, KOJIOHKH,
TEJEBU30p, y4eOHOEe 00OpyIOBaHHE, XMUMUYECKUE PEAKTHBBI, JaOOpaToOpHas mocyna, ydeOHo-
METOIYEeCKast JOKyMEHTAIIHS.

Huctutyr oOecriedeH HEOOXOAMMBIM KOMIUIGKTOM JIMIICH3MOHHOTO H  CBOOOJHO
pacnpocTpaHsIeMoro IPOrPaMMHOTO oOecrieueHust (Cucrema Koncynbrant

[Troc, Windows 10, Microsoft Office, Aururarunar Bepeust 3.3, AutoCAD 2018, KOMIIAC-
3D v15).

4.2. UndopmanuonHoe odecrieyenne o0ydeHust

[lepeyeHp pexkOMEHAYEeMbIX Y4E€OHBIX H3/1aHUi, VIHTepHET-pecypcoB, MOMOIHUTEILHON
JIUTEPaTypBI

OcHOBHBIC HCTOYHUKHU:

e boromonoga, . B. Heoprannueckas xumusi: yueoHoe nocooue / 1. B. boromonosa. —
Mocksa: THOPA-M, 2021. — 336 c. : ui. — (ITPODUb). — ISBN 978-5-98281-187-5. — TekcrT:
3JIEKTPOHHBIN. — Peskum moctyma: https://znanium.com/read?id=398927

e Oprannueckass xumus: npaktukyMm mns CIIO / cocraButenmu T. A. Pomuna, 1HO. A.
I'yxens. — Caparos: IIpodobpazoBanue, 2021. — 67 c. — ISBN 978-5-4488-1141-8. — Tekcr:
DIIEKTPOHHBIA // DNEKTpOHHBIM pecypc mH(poBoil  obpazoBarensHO cpeapl  CIIO
PROFo6pa3zoBanue: [caiT]. — Pexxum JIOCTYyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/105147

e [lenuna, B. . Oprannueckas xumus: yueoHoe nmocooue s CI1O / B. U. [lenuna, O.
1O. Adanacwesa, O. B. JlaBpentseBa. — CapatoB: [Ipodobpazosanne, 2021. — 136 ¢. — ISBN
978-5-4488-1241-5. — TekcT: >NEKTPOHHBIN // DNEKTPOHHBI pecypc 1uppoBoit 00pazoBaTeIbHON
cpenbl CIIO PROFob6pazoBanue: [caiiT]. — Pexum JOCTYyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/106839

e bpritkoBa, A. JI. Obmas u Heopranuueckas xumus: npaktukym mius CIIO / A. .
BbpritkoBa. — Capatos: [TpodobOpazosanue, 2020. — 124 c¢. — ISBN 978-5-4488-0687-2. — Tekcr:
DIIEKTPOHHBIA // DNEKTpOHHBIM pecypc mH(poBoil  obpazoBarensHO cpeapl  CIIO
PROFo6pazoBanue: [caiT]. — pexuM JOCTYyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92126

e bongsipesa, O. U. Xumus: 3agaunuk 15 CI1O / O. U. bonasipesa, O. I1. Kymnapesa,
I1. A. ITonomapesa. — Caparos: [IpodoOpazosanue, 2020. — 140 c. — ISBN 978-5-4488-0595-0. —
TekcT: 2MeKTPOHHBIA // DJEKTpOHHBIM pecypc IMdpoBoit obpazoBatenbHON cpeasl CITIO
PROFo6pazoBanue: [caiT]. — Pexxum JIOCTYyTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92199
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o Jlyneiiko, T. I'. Xumus: yueOnuk mas CIIO / T. T'. Jlyneiiko, O. B. [Ig6710, E. A.
PemernukoBa. — CaparoB, Mockga: [IpodhobpazoBanue, Aii [Tu Ap Meaua, 2020. — 308 ¢. — ISBN
078-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr: 3IEKTPOHHBIM // DIEKTPOHHBIA peCypc
nudposoit obpazoparenbHor cpeasl CIIO PROFoOpaszoBanme: [caiiT]. — Pexxum pocryna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/94217

e Jlpo3nos, A. A. Xumus: yaeoHnoe nmocooue mist CITO / A. A. [Ipo3aos, M. B. [Ipo3nosa.
— CaparoB: Hayunas xuura, 2019. — 317 c. — ISBN 978-5-9758-1900-0. — TekcT: 2J1eKTpOHHBIH.
— Pexxum nocryna: https://profspo.ru/webreader/web/viewer.php?publicationld=books/87083

o Xumms: yueOHoe mocobme st CIIO / cocraButenu I'. FO. BoctpukoBa, E. A.
Xopoxopauna. — Caparos: [Ipodobpazosanue, 2019. —91 c. — ISBN 978-5-4488-0369-7. — Tekcr:
ANEKTPOHHBIN. Pexum JIOCTyTA:
https://profspo. ru/webreader/web/wewer.php?publlcatlonId—books/87280

e Ackapoga, JI. X. Xumus: yae6Hoe mocodue myist CIT1O / JI. X. AckapoBa; 1o peaaxkiuei

JI. A. BaiikoBoil. — 2-¢ m3a. — CaparoB, EkarepunOypr: IIpodoOpazoBanue, VYpanbckuii
dbenepanbublii yauBepcutet, 2019. — 79 ¢. — ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. —
Tekcer: AJIEKTPOHHBIN. n Pexxnm Jocryna:

https://profspo.ru/webreader/web/viewer.php?publicationld=books/87899

o Xumus: yueoHoe nocooue misg CI1O / M. I'. MBanos, JI. A. baiikosa, O. A. HeBonuHa,
M. A. Kocapesa; non pemakmueit 1. 1. Kanuamuenko. — 2-e¢ uzn. — CaparoB, ExarepunOypr:
[TpodobpazoBanue, Ypanbckuii henepanbabiii yauepcutet, 2019. — 106 ¢. — ISBN 978-5-4488-
0387-1, 978-5-7996-2918-2. — TekcT: 2NMEKTPOHHBIH // DNEKTPOHHBIA pecypc TUDPOBOKH
obOpazoBarenbHoii  cpeapl  CIIO  PROFoOpasoBanme: [caiiT]. — Pexum  pgocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87902

JlonoTHUTeIbHbIE HCTOYHUKH:

e ['yceBa, E. B. Xumus mis CITO. B 2 gactax. Y.1: yueOHO-MeTomnueckoe mocoowue / E.
B. T'yceBa, M. P. 3uranmmnua, JI. W. KymmkoBa. — Kazanb: Ka3zaHCKuii HammoOHaIbHBIN
MCCIIeIOBATENLCKUN TeXHONMorn4Yeckuii yuusepcutet, 2019. — 168 ¢. — ISBN 978-5-7882-2791-
7, 978-5-7882-2792-4 (u.1). — TekcT: SJEKTPOHHBIA // DIEKTPOHHBIA pecypc mHudppoBoit
obOpazoBarenbHoii  cpeapl  CIIO  PROFoOpazoBanme: [caiit]. — Pexum  gocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/109611

e Baiitaep, B. B. Xumus: yueonoe mocooue mis CITIO / B. B. BaiitHep; non pegakuuei
M. K. HBanoBa. — 2-e m3a. — CaparoB, ExarepunOypr: IlpodoOpazoBanue, VYpanbckuit
denepanpubiii yauBepeutet, 2019. — 90 c¢. — ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. —
TekcT: 2MeKTpOHHBIM // DNEeKTpoHHBIM pecypc HHUPOBoil obpazoBatenbHOl cpeabl CIIO
PROFo0Gpa3zoBanue. — Pexum JI0CTyTa:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87900

e CrenanoBa, A. K. OOmas u Heopranuueckas xumus. OpraHuueckas XUMUS:
METOMYECKHE yKa3aHus K JabopaTopHbIM pabotam / Anekcanapa KoncrantunoBHa CtenaHoBa,;
VYXTUHCKMIM TOCYJapCTBEHHBI TEXHMUYECKUM YyHUBepcuTeT, HMHAycTpuanpHbBIi HWHCTUTYT
(cpemnero mpodecCuoHAIBHOTO 00pa3oBaHus). - YXTa: M31-Bo YXTHHCKOTO rOCyJapCTBEHHOTO
TEXHUYECKOro yHuBepcureta, 2019. — [l cpennero npogeccuoHanbHOro 00pa3oBaHus. — TeKCT:
aneKTpoHHbIN: 0.1. — Tekct (BU3yalbHBIN): HENOCpeACTBEHHbIN. — Pexum pocryna:
http://lib.ugtu.net/book/41340/

e CrenanoBa, A. K. Xumus. O61mas u Heopranndeckas xumusi. OpraHudeckast XuMus J1Is
CHEIHNAIbHOCTEH TEXHUYECKOro Mpoduiisi: METOMYECKHE yKa3aHus K JabopaTopHbIM paboTam /
Anexkcanapa KoncrantuHoBHa CrenaHoBa; VYXTHHCKMM TOCYJapCTBEHHBI TEXHMUYECKUN
yHHBepcuTeT, MHAycTpuanbHblii MHCTUTYT (CpeaHero mnpogecCHOHaIbHOrO0 00pa30BaHUA). —
VYxra: M3a-BO YXTHHCKOTO TOCYJapCTBEHHOIO TEXHHUYECKOro yHuBepcurera, 2021. — [lna
cpenHero npodeccuoHanbHOro o0pa3oBaHus. — 0.11. — DJIEKTpOHHAs MporpaMMma (BuU3yasbHas).
DJeKTpOHHBIE IaHHbIE: 3JIeKTPOHHbIe. — Pexkum noctyna: http://lib.ugtu.net/book/41729/ 45 »xs3.
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5. XAPAKTEPUCTHUKA 1 KOHTPO.JIb OCHOBHBIX BUJIOB YYEBHOM
AEATEJBHOCTH 110 JUCHUIIVIMHE «XUMUSA»

Conep:xkanue XapakTepucTHKA OCHOBHBIX @®opMbI U METOIbI KOHTPOJISI U
o0y4eHuUs BU/I0B 1eAATEJbHOCTH OLICHKH pe3yJIbTATOB
o0yyaromuxcst o0yueHust
(Ha ypoBHe y4eOHBIX AelCTBHI)

Baxwueiimmue YMeHue JaBaTh OIpeneieHue u | Ikcnepmuas OYeHKa
XUMUYECKHE ONEepUPOBATH CIIEYIOIIUMU | NPOBEOCHUs  NPOMEIHCYMOYHOU

MOHATUSA XUMUYECKUMHU MOHATUSIMU: | ammecmayuu
BEIIECTBO, XHMHYECKHH 3IEMEHT, | (Quggepenyuposannuviii 3auem).

aroM, MOJIEKYJa, OTHOCUTEJIbHbIE
aTOMHAsi U MOJIEKYJISIpHAs Macchl,
HOH,

AJJIOTpOIINA, HN30TOIIbI,

XUMHUYECKast CBSI3b,
AIIEKTPOOTPHUIIATEIBHOCTB,

BAJICHTHOCTh, CTCICHb OKHUCJICHUS,
MOJIb, MOJIIpHAsi Macca, MOJIIPHBIN
ra3zo00pa3HbIX

MOJICKYJISIPHOT'O )51

00BeM BEIIECTB,
BEIIECTBA
HEMOJIEKYIISIPHOTO CTpOCHUH,
pacTBOpHI, AIIEKTPOJIAT "
HEDJICKTPOIIUT, DIIEKTPOIUTHUECKAS
JIICCOIIHALIHS, OKHCIIUTENh "
BOCCTAHOBUTENIb, ~ OKUCIIEHHE U
BOCCTaHOBJICHHE, TEIUIOBOH >PQeKT
CKOPOCTb  XMMHUYECKOH
KaTajn3, XUMHUYECKOe

YIJIEPOJHBIN  CKEJET,

peakuuu,
peakuum,
paBHOBECHE,
(GyHKIIMOHaIbHAs TpyIa, U30MepHs,
TOMOJIOTHS.

le;eHKa NUCbMEHRHO2O onpocda.

Oyenxa pe3yibmamos
Mecmupo8aHusl.
Oyenxa pe3yibmamos

nabopamopuwix pabom:
Jlaboparopnas pabora Ne 7.

CKOpOCTB PCaKIuu.
HccnenoBanue BIIUSHUA
Pa3JINIHbIX q)aKTOpOB Ha

CKOPOCTh XUMHYECKOU PEaKIIHH.
JlaGopatopnast pabora Ne 10.
OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE  CBOMCTBA
HEOPraHUYECKUX COCTMHEHUI.
Oyenka pe3yIbmamos
6HeayOUmMopHbIX
CAMOCMOAMENLHBIX pAbOm.:
BellionHeHne ynpaxHEeHUH 110
TeMaM: «H30Mepusi»,
«HoMeHkmaTypa OpraHMYECKUX
coemuHeHUY, «Knaccudukarms

OpPTraHUYCCKUX BCIICCTB.

BelnlonHenue  ynpaxHeHU U
peuieHWe  3amad [0 TeMe
«YTIeBOAOPOIBI».
BelnonHenue  ynpaxHeHuUH U
pemieHue  3amad MO TeMe
«Kucnopoaconepxamue

OpraHU4Y€CKUC COCANHCHUS.
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BelnlonHenue  ynpaxxHeHuUd U

pemieHue 3agady Mo TeMaMm
«A30TcoJIepKalne
OpraHMYecKHe COCIMHEHUS»,

«B3auMocBs3b MEXy KilaccaMu
OpPraHUYECKUX COCTUHEHUID.
BrinmonHenne  ynpakxHeHUM U

pemieHrue  3amad Mo TeMe
«Teopernueckue OCHOBBI
XHUMHARY".
OcHOBHBIE dopMmynupoBaHue 3aKOHOB | DKCnepmHast OyYeHKa
3aKOHBI XUMUH COXpAaHEHHUSI MacChl BEIIECTB U | HPOBEOEHUS  NPOMENHCYMOUHOU
IMOCTOSIHCTBA COCTaBa BEILIECTB. ammecmavuu

YcTaHOBKa NIPUYMHHO-CIIEICTBEHHOMN
CBSA3M MEXAY COJEp>KaHUEM DOTUX
3aKOHOB M HAITMCAaHHEM XHUMHUYECKUX
dbopMyn U ypaBHEHHH. YcCTaHOBKa
JBOJIFOLIUOHHOU CYILIIHOCTH
MEHJICTICEBCKO M COBPEMEHHOM
(bopMyIIHPOBOK
3aKOHa JI. . Menneneena.
OObsicHeHne (U3NYECKOTO CMBICTA
CUMBOJIUKH MEePUOANYECKON

Ta6J'II/II_[LI XHUMHUYCCKUX JJICMCHTOB I[

MEPUONYECKOTO

N. MenneneeBa (HOMEpPOB 2JIEMEHTA,
nepuoja,
IIPUYMHHO-CIIEACTBEHHON

Ipynnbl) M yCTaHOBKa
CBS3H
MEXy
3aKOHOMEPHOCTIMU WU3MEHEHHUS
CBOWCTB 3JIEMEHTOB U 00pa30BaHHBIX

CTPOCHUCM aroMa nu

MU BEILIECTB B [IEPUOJIAX U IPYIIAX.
XapakTepucTUKa 3JIEMEHTOB MaJlbIX
U OOJBIIMX TEpPUONOB TIO UX
MMOJIOKEHHUIO B
cucteme /1. 1. Menaeneena.

[Tepuoanueckoit

(Ougppepenyuposannwiii 3auem).
Oyenka nucbMenHo20 onpoca.
Oyenka DPe3VIbmamos

mecmupoearusl.

OcCHOBHBIE
TEOPUH XUMUHU

YcTaHOBKa 3aBHCHUMOCTH CBOMWCTB
XUMHUYECKUX BEIECTB OT CTPOECHUS
aTOMOB o0pa3yrommx UX
XUMHYECKHUX
XapakTepucTuKa BaKHEUILIUX TUIIOB

3JIEMEHTOB.
XUMHYECKHUX CBs3eH u
OTHOCHTEIBHOCTH STOM THUITOJIOTHH.
OO0BAcHEHHE 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS
KPHUCTAJUIMYECKUX PELIETOK.

Okcnepmuast oyenka
npogedenus

ammecmayuu

NPOMEINCYMOYHOU

(Ougppepenyuposannwiii 3auem).
OyeHnka nucbMeHHO20 Onpoca.

Oyenxa pe3yibmamos
Mecmupo8aHus.

Oyenxa pe3yibmamos
6HeayOUMoOpHbIX

CamocmoAmelbHblx pa60m N
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DopMyJIUpPOBKa OCHOBHBIX

IIOJIOKEHUN TEOpUH
ANEKTPOJUTUYECKON JUCCOLMALUU U

XapaKTEPUCTUKA B CBETE ITOU TEOPUHU

CBOICTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COETUHEHUIA.
dopmynHpoBKa OCHOBHBIX

IIOJIO)KCHUH TEOPUU XHMHUYECKOTO
CTPOCHHUS OpPraHUYECKUX
COCIMHEHUN, U XapaKTepUCTUKA B
CBET€  JTOM  TEOPUU  CBOWCTB
OCHOBHBIX KJIACCOB OpPraHUYECKUX

COCIMHEHUN.

BelltonHeHne  ynpaXHEHUH 110
TeMaM: «30mepus»,
«HomMmeHknarypa OpraHM4ecKux
coenuHeHU», «Knaccudukarus

OpraHN4Y€CKUX BCIICCTBY.

BreinmonHenne  ynpaxxHeHUM U
peumieHue  3ajad [0 TeMe
«YTeBoA0OPOBI».
BelnmonHenue  ynpaxkHeHuUd U
pelieHue  3agad [0 TEMeE
«Kucnopoaconepxarue
OpraHUYECKHUE COCTUHEHUS ).
BreinmonHenne  ynpaxxHeHU U
pemieHue 3agad [0 TeMaM
«A30TCoJepxKalue
OpraHUYecKHe COEIMHEHUS»,

«B3anMocBs3b MEXKy KilacCaMu
OPraHUYECKUX COCTUHEHUI.

BelnmonHenue  ynpaxHeHuUd U
peuieHue  3amad O TeMe
«Teopetnueckue OCHOBBI
XUMUN»".
Baxueine XapakTepucTUKa cOCTaBa, CTPOEHUs, | IKcnepmuas OyYeHKa
BEILECTBA CBOICTB, TOJIYUECHHUS U TPUMEHEHUS | NPOGeOeHUsT ~ NPOMENCYMOUHOU
MaTepHuabl BAKHEHILNX KJIACCOB YIIIEBOJOPOJOB | ammecmayuu

(ayIkaHOB, ITMKJIOAJIKAHOB, AJIKEHOB,
AJIKUHOB, apeHOB) M MX Haubolee
3HAYUMBIX B HAPOJHOXO3SICTBEHHOM
TIaHe MIpeICTaBUTENECH.
AHanoru4Has XapaKTepUCTHKA
BaXHEHUININX MPEJACTaBUTENCH APYTUX
KJIACCOB OPTaHUYECKUX COCTUHEHUI:
METaHOJla M JTaHONA, CJIOXKHBIX
3(UPOB, KHUPOB, MBUI, AIbJICTHIOB
(bopmManbaeruIoB u areTaabaeTuIa),

KETOHOB  (aleToHa), KapOOHOBBIX
KHCIIOT (YykcycHOM KHUCJIOTHI),
MOHOCaXapuJa0B (TJTFOKO3BI),
JMcaxapuioB (caxapo3bl),
MOJINCaXapUI0B (kpaxmana u
[EJUTIONIO3BI), aHWIIUHA,
aMHHOKHCIIOT, OEJIKOB,

HCKYCCTBCHHBIX W CHHTCTHUYCCKUX
BOJIOKOH, Kay4yKOB, I1acTMacc.

(Ougppepenyuposannwiii 3auem).
Oyenka nucoMenHo20 onpoca.

Oyenxa pe3yibmamos
MecmupoB8aHus.
Oyenxa pe3yibmamos

1aboOpamopHuix pabom:
JlaGopatopHass pabGotra Ne 2.
[Tony4yeHue >TUICHA U U3yYEHHE
€ro CBONCTB.

Jlabopatopnast pabGora Neo 3.

CBolicTBA  OJHOATOMHBIX H

MHOTOATOMHBIX CIIHPTOB,
¢benomna.

JlaGopatopHass pabGotra Ne 4.
Anbaeruasl. Kap6oHoBsie
KHCJIOTHI.

Jlabopatopnass pabGora Ne 5.
VYTneBopl.

JlaGopatopnast pabora Ne 6.
Pemnrenue SKCIICPUMCHTAJIbHBIX
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XapaKkTepuCTUKa COCTaBa, CTPOCHHUS,
CBOWCTB, IMOJIy4YEHHs] U NPUMEHEHUS
BaxHeimux wmerawwioB (1A u IIA
Ipymnn, ajJlOMUHHA, Kelle3a) M HX
COCIUHEHUN.

XapakTepucTuKa coCcTaBa, CTPOCHUS,
CBOICTB, IMOJIyYE€HUS U MPUMEHEHUS
BakHelmux HemeTawioB (VIIA, VIA
rpynm, a Takke aszora u Qocdopa,
yriaepojaa u KpeEMHHUS, BOJIOPOAA) U UX
COCIMHECHUM.

3aga4 Ha pacrio3HaBaHUC

OpraHUYECKHUX BEIIECTB.
Jlaboparopnass pabora Ne 9.
KauecTtBennsle  peakuun  Ha
HEOPraHWYECKHUE BEIECTBA U
VOHBI.

JlaGopatopnass pabora Ne 10.
OkuCIUTENBHO-
BOCCTAHOBUTEJIbHbIE ~ CBOWCTBA
HEOPraHWYECKUX COCAUHECHUMU.
JlaGopatopnass pabGora Ne 11.
Pemenne 3KCniepuMEHTaIBHBIX
3aja4y 1o Teme «Meramibl U
HEMETAIIIBD».
Oyenxa pe3ynbmamos
6HeayOUmopHvIX
CamocmosmenvbHbix pabom.:
BelltonHeHue ynpaxHEeHUW 110
TeMaM: «H3omepus»,
«HomeHknarypa OpraHM4ecKux
coenuHeHU», «Knaccupukanus

OPraHu4YCCKUX BCHICCTB».

BreimonHenue  ynpaxHeHMH U
pelmieHne  3agad [0 TEMeE
«YTIIEBOAOPOIBD.
BelntonHeHne  ynpaxHeHuUd U
peumieHuWe  3amad [0 TeMe
«Kucnopoaconepxaiue

OpraHUYECKHE COCAUHEHUSD.
BellionHenne  ynpaxHeHUd U
peuieHUWe 3aga4 [0 TeMaM
«A30TcoepKalne
OpraHUYeCKHe COCIMHEHUSY,
«B3anMocBa3b MEXKy KJIaCCaMH

OpTraHU4YCCKUX CO@HHH@HHﬁ)).

BelmmonHenue  ynpakxHeHUNd U
peumieHue  3amad [0 TeMe
«Teopernueckue OCHOBBI
XUMHW»".

XUMHUYECKUI Hcnonb3oBanue B  yueOHOW U | Dxcnepmmuas oyeHka
S3BIK U CHMBOJIMKA | TPO(ECCUOHATIBHON ~ JI€ATENILHOCTH | NPOBEOEHUSI  NPOMENCYMOYHOU
XUMHUYECKHUX TEPMHUHOB U | ammecmayuu

CHUMBOJIMKH. (Ougppepenyuposannwiii 3auem).

Has3Banue H3y4eHHBIX BEIIECTB IO
TPUBHUAIBHON WM MEXIYHAPOIHOU

lefeHKCl NUCOMEHRHO20 onpocda.
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HOMEHKJIAType U OTpakeHUE COCTaBa
OTUX COCIMHEHUA C TMOMOILIBIO
XUMHYECKUX POPMYIL.

OTtpakeHue XMMHUYECKUX IPOLIECCOB
C ITIOMOIIBIO YPABHEHUN XUMUYECKUX
peaKIui.

Oyenxa pe3yibmamos

MecmupoB8aHus.
Oyenxa pe3yibmamos
nabopamopuwix pabom:
Jlabopatopnas pabGora Ne 1.
KonctpyupoBanue
[IapOCTEPIKHEBBIX Mojieneit

OpraHUYECKUX BEIIECTB.
Jlaboparopnass pabora Ne 2.
ITony4yenue sTuIeHa U U3y4eHUE
€ro CBOMCTB.

Jlaboparopnass pabora Ne 3.
CpoiicTBa  OJIHOATOMHBIX  H

MHOT0aTOMHBIX CIIUPTOB,
¢deHomna.

JlaGopaTopnass pabGora Ne 4.
AJNBIEruan!. KapGoHoBsie
KHCIIOTEHI.

Jlaboparopnass pabora Ne 5.
YrieBoasl.

Jlaboparopuass pabora Ne 6.
Pemenue skcrepuMeHTaIbHBIX
3a1a4 Ha  paclio3HaBaHUE
OpPraHUYeCKHX BEIIECTB.
JlaGopatopHass pabGotra Ne 7.
CxopocTh peakIuu.
HccenenoBanue BIIMSTHUS
pa3IMYHBIX ¢dakTopoB Ha
CKOpPOCTh XUMHUYECKOH PEaKIIHH.
JlaGopatopHass pabGotra Ne 8.
I'mpponus coment.

JlaGopatopHass pabGotra Ne 9.
KadecTBeHHBIE  peakuuu  Ha
HEOpPraHMYECKHEe BEIIeCTBA W
WOHBI.

Oyenxa pe3yrbmamos
6HeayOUmopHvIX
CamocmosmensHulX pabom:
BelllonHeHne  ynpaXHEHUW 110
TeMaM: «Mzomepus»,
«HomeHknaTypa OpraHMuecKux
coeauHeHuiy, «Kaccuduxamms

OpPTraHUYCCKUX BCIICCTB.
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BelnlonHenue  ynpaxxHeHuUd U

peuieHWe  3amad O TeMe
«YTIIEBOIOPOABI.

BelnonHenue  ynpaxkHeHuUd U
pelieHue  3agad [0 TEMe

«Kucnopoacoaepxaiiue
OpraHUYECKUE COCTUHEHUS Y.
BreinmonHenne  ynpaxxHeHU U

pelieHue 3agad o TeMaM
«A30TcojIepKaIne
OpraHMyYecKue COCIMHEHUS»,

«B3aumMocBs3b MCKAY KjlacCaMU
OpTraHU4Y€CKUX COGHHHGHHﬁ)).
Breimonnenue ynpaxcHeHI/Iﬁ u

peuieHre  3aga4 Mo TeMe
«Teopernueckue OCHOBBI
XHMHARY".

Bremoanenune
HCCJIEIOBATEIIbCKOTO  MPOEKTA,

€ro 3alIuTa II0 TEME «XHUMHS U

JKU3HBY.

XuMU4ecKue OObsiCHEHHE CYIIHOCTH XUMHUECKUX | DKCnepmHuast oyeHKa

peaxkiuu MIPOLIECCOB. Knaccudukanus | nposedenus  npomescymouHou
XUMHUYECKUX PEaKUUi MO pa3Iu4HbIM | ammecmayuu

IpU3HaKaM: 4YHMCIy W COCTaBy

MPOAYKTOB U PEAreHTOB, TEILIOBOMY

s dexry, daze,
HAJIMYHIO KaTaTN3aTOPa, N3MEHEHHIO

HaIpaBJICHUIO,

CTEIIEHEM OKHCICHUS
00pa3yromux BelecTsa.
YcTaHoBKa TPU3HAKOB OOIIET0 U
pa3IMYHOrO B THUIIOJOTUU pPEAKIUN

9JICMEHTOB,

JUTSt HEOPraHU4YeCcKou u
OPraHUYeCKOu XHAMUH.
Knaccudukamms BEIIECTB u

OpPOIECCOB € TOYKH

OKHCJICHHUA-BOCCTAHOBJICHUA.

3peHHS

CocraBieHne ypaBHEHMI peakiuil ¢
IIOMOILBI0  METOAA JJIEKTPOHHOI'O
OanaHca.

OOBsicHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKIUU U MOJIOKEHUS
XUMHYECKOTO paBHOBeECHS oT

pa3anyuHbIX (PaKTOPOB.

(Ougppepenyuposannwiii 3awem).
Oyenka nucbMenHo20 onpoca.

Oyenxa pe3yibmamos
Mmecmupo6aHus.
Oyenxa pe3yibmamos

N1abopamopHbix pabom:
JlaGopatopHass pabGotra Ne 7.

Ckopoctb peaxkuuu.
Hccnenosanue BIIMSIHUS
Pa3IMYHBIX ¢dakTopoB Ha

CKOPOCTh XUMHYECKOW PEaKIIHH.
Jlabopatopnast pabora Ne 10.
OKHUCIUTETBbHO-
BOCCTAHOBUTEIbHBIC  CBOMCTBA
HEOPraHUYECKUX COCAMHEHUI.
Oyenka
6HeayOUMOPHBIX
CamMoCmosmenbHblx pabom.
Brimonnenue

pe3yibmamos

YOPAKHEHUN |

pemICHUC 3aga4 1o TEMEC

19



«Teopernueckue OCHOBBI
XUMUN»".
XUMUYECKUI Brinosinenue xumuyeckoro | Oyenka pe3yibmamos
SKCHEPUMEHT JKCIIEPUMEHTA B MOJIHOM | 1abopamopusix pabom:
COOTBETCTBUU c npaBuiamu | Jlabopatopnas pabora No 2.
0€30MacHOCTH. [Tonyyenue sTuineHa U U3y4eHue

Hab6nronenue, ¢pukcamnus u onucaHue
pe3yIbTaToB MIPOBEJICHHOTO

9KCIICPUMCHTA.

€ro CBOMCTB.
Jlaboparopnass pabora Ne 3.

CpoiicTBa  OJHOATOMHBIX H
MHOT'0aTOMHBIX CIIUPTOB,
denona.
Jlaboparopnass pabora Ne 4.
AJNBIEruan!. KapGonoBsie
KHCJIOTHI.

JlaGopatopnas pabGora Ne 5.

VYTIi1eBoIbI.
Jlaboparopuass pabora Ne 6.
Pemenne sSKcrniepuMEHTATBHBIX

3amad Ha
OpPTaHWYECKUX BEIICCTB.
JlaGopaTopnas pabGora Ne 7.

pacro3HaBaHue

CKOpOCTB PCaKIuu.
HccnenoBanue BIIUSHUA
Pa3JINIHbIX q)aKTOpOB Ha

CKOpPOCTh XUMUYECKOH PEaKIIHH.
JlaGopatopnast pabGora Ne 8.
I'mpponus comnent.

JlaGopatopnast pabGora Ne 9.
KauecTBeHHble  peakuuu  Ha
HEOpPraHMYecKue BeIllecTBa M
WOHBI.

JlaGopatopHass pabGora Ne 10.
OKHCIUTENBHO-
BOCCTAaHOBUTEIIbHBIE  CBOMCTBA
HEOPTaHMYECKUX COCTUHECHUH.
JlaGopatopnast pabora Ne 11.
Pemrenne sKkcriepuMeHTaIBHBIX

3aJa4 1o TeMe «MeTamiel u

HEMETaJIBbD».
JlaGopatopHass pabGora Ne 12.
Xumus u HHEpreTHKa.
ITpupoausie HMCTOYHUKHU
YIJIEBOAOPOAOB.
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XuMugeckas [TpoBenenue CaMoCTOSTENLHOTO | Oyenka pe3yibmamos
uH(popMaIus MOVCKa XUMHUYECKON MHPOPMAIUH C | 8HeayOUmopHbIX
WCIIOJIb30BaHUEM Pa3IUYHbIX | CAMOCMOSAMENbHBIX PAOOM.
HUCTOYHUKOB (HAYYHO-TIONMYJSPHBIX | BeIMOTHEHHE
U3JlaHu,  KOMIBIOTEPHBIX  0a3 | UCCIIEOBATEIbCKOTO  IPOEKTA,
JNaHHBIX, pecypcoB VHTepHeTa). | ero 3ammura 1no tTeMe «XuMus U
Hcnons3oBanue KOMIBIOTEPHBIX | )KU3HB.
TEXHOJIOTHMH i1 00paboTKM U
nepesayl XUMUYECKOW MHPOpMaIuu
U €€ MPEACTABICHUS B PA3IUYHBIX
dbopmax.
Pacuertst o | YcraHOBKa 3aBUCUMOCTH  MEXKIY | Dxcnepmuas oyenxa
XUMHYECKUM KAYeCTBEHHOW M KOJWYECTBEHHOU | npogedeHuss  npomedicymouHou
bopmynam U | CTOPOHAMH XMMHUYECKUX OOBEKTOB U | ammecmayuu
YpaBHEHUSIM nporieccoB. Pemienne pacuetHbIX | (Quggepenyuposannviii 3auem).

3ajjad [0 XUMHUYECKUM (hopMyiam U
YPABHEHUSM.

Oyenxa pe3ynbmamos
6HeayOUmopHvIX
CamocmosmenvbHblx pabom.:
BelltonHeHue ynpaxHEHUW 110
TeMaM: «H3omepus»,
«Homenknatypa opraHM4ecKHx
coeuHeHuiy, «Knaccupukamus

OPraHu4YCCKUX BCHICCTB».

BelnionHenne  ynpaxHeHUd U
peuieHue  3ajad [0 TeMe
«YTII€BOIOPOABDY.
BelntonHeHne  ynpaxHeHUd U
peuieHue  3amad [0 TeMe
«Kucnopoaconepxaine

OpraHUYECKHUE COCAUHEHUS.
BellionHenne  ynpaxHeHUd U

pemieHue 3agad Mo TeMaMm
«A30TcoepxKalne
OpraHUYeCcKHe COETUHEHUS,

«B3anMocCBsI3b MCXKAY KjilacCaMU
OpTraHU4YCCKUX CO@HHH@HHﬁ)).

BelltonHeHne  ynmpaxHeHUH U
pelmieHne  3agad [0 TEMeE
«Teopernueckue OCHOBBI
XUMUN»".
[IpodunsHoe  u | OOBsICHEHHE XUMUYECKUX SIBICHUH, | Dxcnepmmuas oyeHKa
po(hecCHOHANBHO | MPOUCXOA[IIUX B MPUPOJIE, OBITY U | HPOBEOCHUs.  NPOMENCYMOUHOU
3HAYUMOE Ha MPOU3BOCTBE. ammecmayuu
COJIepKaHue Onpenenenne BO3MOXHOCTEH | (Oughpepenyuposannwiii 3auem).
POTEKaHUS XUMHUECKUX | OyeHnka nucbMeHHo20 onpoca.
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MpeBpalieHui B Pa3IUYHBIX
YCIIOBHSIX.

CoOuoieHre TpaBUI IKOJIOTHICCKU
rPaMOTHOTO MOBEJICHUS B
OKpY:Kalolleu cpene.

Ouenka
3arpsi3HEHUS OKpPY’Karolel cpe/ibl Ha

OpraHu3M 4YCJIOBEKA U APYIUC KHUBBIC

BIINSAHUA XHMHUYECKOI'O

opranm3mbl. CoOOJIIOZCHUE TIPaBHII
oOpareHust c

TOKCHUYHBIMHU

0e301macHOro
TOPIOYUMHU "
BELIECTBaMH, 71a00paTOPHBIM
00opyoBaHUEM. [TonroroBka
pPacTBOPOB 3a/laHHOI KOHIIEHTPALUU
B OBITY U Ha MPOU3BOJICTBE.
Kputnueckas

JOCTOBCPHOCTH

OLIEHKa
XUMHYCCKOM
uH(popMaluy, NOCTyNarollen
Pa3HBIX HICTOYHUKOB.

nus3

Oyenxa pe3yibmamos
MecmupoB8aHus.

Oyenxa pe3yibmamos
6HeayOUMOPHbIX

CAMOCMOAMENLHBIX pabom:
Brinosninenue ynpaxHeHH 110
TEMaM: «H3omepusi»,
«HomeHknaTypa OpraHM4ecKuX
coenuHeHUy, «Knaccudukarus
OpPraHUYECKHUX BEILIECTBY.
BelnmonHenue  ynpaxkHeHuUd U
3a1a4y
«YTeBoA0OPOBI».
BelnonHenue ynpaxHeHUHd U
pelieHue  3axay

«Kucnopoaconepsxamme

pemicHuc 1o TEMC

o  TeMe
OpPraHMYECKHUE COCIUHEHUS».

BelntonHenue  ynpakHeHuUnd U
pelieHue  3aaad

«A30TcoJIepKaIme

1o TCMaM

OpPraHUYECKHE COCIMHEHU»,
«B3auMocBa3b MEXy KilaccaMu
OpPraHMYECKUX COCTUHECHUID.

BelnionHenue  ynpaxHeHUd U

pemieHue  3ajady [0 TeMe
«Teopernueckue OCHOBBI
XUMHUN»".

Brimonmaenue
HCCIIEIOBATENILCKOTO  MPOEKTA,

ero 3amura Mno TeMe «XuMus H
KU3HBY.
Oyenka pe3ynbmamos
1aboOpamopHbix pabom:
JlaGopatopnast pabGora No 2.
[Tonyyenue sTuieHa U U3y4eHUE
€ro CBOMCTB.

JlaGopatopnast pabGora Neo 3.

CBoiicTBa  OJHOATOMHBIX H
MHOT'0QTOMHBIX CIHPTOB,
¢benomna.
JlaGopatopHass pabGotra Ne 4.
Anbaeruasl. Kap6oHoBsie
KHCJIOTHI.

JlaGopatopnast pabGora Ne 5.
VTeBopl.
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JlaGopatopnass pabGotra Ne 6.
Pemenne SKCnepUMEHTAIBHBIX
3a1a4 Ha  paclo3HaBaHUE
OpPraHUYeCKUX BEIIECTB.
JlabopaTopnas pabGora Neo 7.
CkopocTb peaKIHu.
HccnenoBanue BIIMSTHUS
Pa3INYHBIX (bakTopoB Ha
CKOpPOCTh XUMUYECKOH PEeaKInu.
Jlaboparopnas pabora Ne 8.
I'mpponus coseit.

Jlaboparopnas pabora Ne O.
KadyecTBeHHBIE  peaknuu  Ha
HEOpPraHWYECKUE BEIIECTBA M
WOHBI.

Jlaboparopnas pabora Ne 10.
OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIE  CBOMCTBA
HEOPTraHMYECKUX COCTUHEHUH.
Jlaboparopnass pabora No 11.
Pemenne sKcriepuMeHTaIBHBIX
3ajad 1o Teme «MeTamibl |
HEMETaJLTBI».

JlaGopatopHass pabGora Ne 12.

Xumus u JHEpreTUKa.
IIpuponusie UCTOYHUKHU
YIJII€BOIOPOAOB.
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