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1. ITIOSICHUTEJIBHAS 3AIIUCKA

Pabouas mporpamMma IUCHMIUIMHBI «XUMHS» MpEeIHA3HAYCHA [UId M3y4eHHS B

WNupycrpuansaom uactutyte (CI1O), peanusyroiiero o0pa3oBaTe/ibHYyI0 IPOrpaMMy CPEIHETo

obmiero oOpa3oBaHUs B Tpelenax OCBOeHUsi oOpasoBarenbHOU mporpammbl CIIO Ha 0Gasze

OCHOBHOT'O 00IIIero 00pa3oBaHMs MPU PEATH3AINN TIPOTPAMM CIICIIUAIMCTOB CPEAHETO 3BEHA.
[Iporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero odiiero oopa3oBaHus,

NPEIBIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3YJIbTaTaM OCBOCHUS JUCIUTUTHHBI «XHUMUS», C

y4€TOM NPUMEPHONW OCHOBHOW 00Opa30BaTeIbHON MPOTPaMMBbI CpeaHero odiiero oOpa3oBaHMS,

onobpennoit ®YMO no o61emy obpazoBanuio (mpotokon ot 28.06.2016Ne 2/163).
Copepxanne pabodeld mporpaMMbl JUCITUTUIMHBI «XUMUS» HAPABICHO HA JOCTHUKCHHE

CIEAYIOLIUX LEIICH:

dbopMupoBaHue y 00y4aromuxcsi yMEHUs OLIEHUBATh 3HAUUMOCTh XMMHYECKOT0 3HAHUS
JUTSL KQXKJTOTO YeJIOBEKa;

dbopMupoBaHue y 00y4aromuxcs eTOCTHOTO NPECTABICHUS O MUPE U POJIU XUMHH B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTUHBI MUPA,

YMEHHSI OOBICHATH OOBEKTHI W MPOLECChl OKpYXKAaroulel J1edCTBUTENbHOCTH:
MPUPOAHON, COIMATIBLHOM, KYJIbTYPHOU, TEXHUYECKON CPEIbl, - UCIOb3Ys ISl 3TOrO
XUMHUYECKHE 3HAHUS;

pa3BuTHEe Yy OOydYaromuxcs yYMEHHIl pa3nuuaTh (akThl M OLIEHKH, CpPaBHUBATH
OILICHOYHbIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTIPENICTICHHOM CUCTEMOW IIEHHOCTEH, (popMyIupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

npuoOpeTeHne OOyYarOIIMMUCS OIbITa Pa3HOOOPA3HOW ACSITEIBHOCTH, TO3HAHUS U
CaMOIIO3HaHUS;

an06peTeHHe KJIIFOYCBBIX HABBIKOB, HWMCHONIUX YHHUBCPCAJIILHOC 3HAUYCHHUC IJIA
Pa3IMYHBIX BHUJIOB JCATCIBHOCTH (HABBIKOB pEICHHsS MPOOIeM, MPUHATHS PELICHUH,
MOMCKa, aHaln3a U 00paboTku MH(OpMaLUK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEpPEHMl, COTpyAHMYECTBa, Oe30macHOro oOpalleHus C BEllecTBaMU B
MIOBCEIHEBHOM JKU3HN).

MecTo IUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMBbl. AUCHUIUINHA «XUMHUSI»
ABISICTCS MPOGUIBHOM TUCHMIUIMHOM H3ydaeTcss B 00mieoOpa3oBaTelbHOM LMKIE Ha Oase
OCHOBHOT'0 00111ero 00pa3oBaHus C MOJIyUYEeHUEM CpeHero ooduiero o0pa3oBaHus

KosmyecTBO 4acoB Ha 0CBOEHHE MPOrPAMMBI M CHUIINHBI

MaKCUMaJIbHOM y4eOHOM Harpy3ku oOydaromerocs 1624aca, B TOM 4ucie:

1JIS 04HO GopMbI 00yUeHMS:
00s13aTeIbHON ayUTOPHOHN yueOHOM Harpy3ku oOyuatomerocs: 144 qaca;
KOHCYJbTaIMu oOy4aromierocs: 12 gyacos.



2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS 11O JUCHUIIJIMHE
«<XUMMUSA»

B pamkax ocBoeHUs cOAep)KaHMs NUCIHUIUIMHBI «XHUMHUS» 00ECIICUUBACTCS JTOCTHKEHHUE
00yJaronMMHUCS CIEAYIOIINX PE3yIbTaTOB:
¢ JIMYHOCTHBIX:

POCCHHCKYIO TPa)XTaHCKYIO MJIEHTUYHOCTh, MAaTPUOTHU3M, YBRKEHHE K CBOEMY HApo.y,
YyBCTBa OTBETCTBEHHOCTH mepen PoawHoil, ropmoctu 3a cBoMl kpail, cBoro Poauny,
OpoUUIOE M HACTOsAIEe MHOTOHAIMOHANBbHOTO  Hapona Poccuu,  yBakeHue
rOCyIapCTBEHHBIX CUMBOJIOB (rep0, duiar, TuMH);

c(OpMHUPOBAHHOCTh OCHOB CaMOpa3BUTHUA U CAaMOBOCIHUTAaHUS B COOTBETCTBUU C
o011eueI0BeYeCKUMHU IEHHOCTSAMU U HIeajaMH IPaKIaHCKOTo 00IecTBa,

TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEJIbHOM, TBOPYECKOH M OTBETCTBEHHOMH
NEeSITeNIbHOCTH;

HABBIKM COTPYJHUYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B 00pa3oBaTEIbHOMH,
OOIIECTBEHHO TOJIE3HOW, y4eOHO-MCCIeA0BaTEeIbCKOM, MPOEKTHOH M APYTrUX BHIAX
NEeSITeNIbHOCTH;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEU KU3HU;

CO3HATENIbHOE OTHOIICHHWE K HENpPEepPHIBHOMY OOPAa30BAHHMIO KAK YCIOBHUIO YCHEIIHOM
po(hecCHOHANBEHOM U OOIIIECTBEHHON S TeTbHOCTH,;

OPUHATHE W pealu3alMio LIEHHOCTeM 30poBOro M 0e30macHoOro obpasza KHU3HH,
NOTPEOHOCTH B (PU3UYECKOM  CaMOCOBEPIICHCTBOBAHWH, 3aHITHUSIX CIOPTHBHO-
03JIOPOBUTENILHON  JI€ATEIbHOCTHIO, HENPUATHE BPEAHBIX MPHUBBIUEK. KypEHHUf,
yrmoTpeOIeHUS alKOrojs, HAPKOTHKOB,

OepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (u3nueckoMy U
MICUXOJIOTHYECKOMY 370pPOBbIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIOACH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIb,

OCO3HAHHBIN BBIOOp Oymymiei mpodeccuu U BO3MOXHOCTEH peann3aluu COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIICHHE K TPO(ECCUOHATLHOM EATEIBHOCTH KaK BO3MOXHOCTH
y4acTusl B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIMOHATBLHBIX
npooiiem,;

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOTO MBIIUICHHS, MOHMMAHUS BIUSHUS COLHUAIBHO-
SKOHOMHUYECKHUX TMPOLIECCOB HA COCTOSTHUE TMPUPOJHONM M COLMAIBHOW CpEeabl;
NPHOOPETEHUE OIBITA YKOJIOTO-HAMPABICHHON JeSITENLHOCTH;

XUMHYECKH T'PaMOTHOE IMOBEACHHE B MPOPECCHOHATBHON NEATEIbHOCTH U B OBITY MpHU
oOpalleHuy ¢ XMMUYECKUMU BEIIeCTBAMU, MaTepUATIAMU U TIPOIIECCAMH;

TOTOBHOCTb K MPOJOKEHUIO 00pa30BaHMsI U MOBBIIIEHUS KBANU(PUKAIUK B W30paHHON
npoecCuOHANBbHON NIeATENbHOCTH M OOBEKTUBHOE OCO3HAHHE POJIM XUMHUYECKHX
KOMIIECTCHIIUH B 3TOM,

YMEHHE HCMOJIb30BaTh JOCTUKEHHSI COBPEMEHHOM XMMHUYECKOM HAYKM M XHUMHUYECKHX
TEXHOJIOTHH /17151 HOBBIIIEHHUSI COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO PAa3BUTHS B BHIOPAHHOMN
po(hecCHOHANBEHOM e TEILHOCTH;

* MeTanpeaMETHBIX:



— YMEHHE CaMOCTOSITEJIbHO OMNPENENsATh ILeJU JACSITEIbHOCTU U COCTaBISATh IUIAHBI
NEeSITeNIbHOCTH;

— CaMOCTOATENbHO OCYILECTBIIATh, KOHTPOJIUPOBATh M KOPPEKTUPOBATH JIE€ATEIbHOCTD;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHl AJISl JOCTHMIKEHHS! TOCTaBJICHHBIX MLeNed |
peanu3aiyy mIaHoB JeATEIbHOCTH,

— yMEHHE TMPOIYKTUBHO OOMATBCS H B3aMMOJCHCTBOBATH B TIPOIECCE COBMECTHOU
NESTENIbHOCTH, YYUTHIBATH TMO3UIUU APYTUX YYACTHUKOB IEATEIBHOCTH, dP(HEKTUBHO
paspemath KOH(JIUKTHI;

— BIIAJICHHNEC HaBBIKAMHU I[103HABATEIbHOW, Yy4eOHO-UCCIENOBATEIBCKON H IMPOCKTHOM
NESITEIbHOCTH, HaBBIKAMU Pa3pelieHus mpodiem;

— CIOCOOHOCT M TOTOBHOCTH K CAaMOCTOSITETLHOMY TIOMCKY METOJOB peIleHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B [TO3HAHMUS,

— TOTOBHOCTb U CIHOCOOHOCTh K CaMOCTOSITENIbHOM HH(POPMAIIMOHHO-TI03HABATEIHHOM
JESTENIbHOCTH, BJIa/ICHUE HaBBIKAMU TOJTY4YCeHHsI He0OX0IMMOU HH(POpMAIIUU U3 cIoBapeit
pPa3HBIX THUIIOB, YMEHHE OPHEHTHUPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HH(OpMammu,
KPUTHYECKH OI[EHUBATh M HHTEPIPETUPOBATH HHPOPMAITHIO, TIONYYAEMYIO U3 PA3TMYHBIX
MCTOYHHKOB,

— yMEHHE HCIOJIb30BaTh CPEICTBA HHPOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
(manee - UKT) B perieHnu KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 33]1a4
C coOmoneHueM TpeOOBaHUN JPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHEHHI,
pecypcocOepekeHusi, NpPaBOBbIX W ATHUYECKUX HOPM, HOPM HH(POPMALMOHHON
0€30I1aCHOCTH;

— YMEHHE CaMOCTOSTEJIbHO OLIEHUBATh U IPUHUMATh PEUICHUs, ONPEIETAIONINE CTPATErHIO
MOBEJICHUS, C YUYETOM I'PaXAAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

— BIIaJICHHE HaBBIKAMH [IO3HABATEIBHONH peQIeKCHH KaK OCO3HAaHUS COBEPIIAEMbIX
JEUCTBUM U MBICIUTENbHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPaHUI] CBOETO
3HAHUS U HE3HAHMS, HOBBIX MIO3HABATEIbHBIX 33/1a4 U CPEJICTB UX JOCTHKECHHUS,

— HCIOJIb30BaHUE pA3JIMYHBIX BHUJOB I[I03HABATEIBHOW JESITEIBHOCTU M OCHOBHBIX
UHTEJUICKTYaJIbHBIX omnepaliuii (mocTaHOBKH 3a1aun, (hOPMYIHUPOBAHUS THIIOTE3, aHATHM3a
U CHHTE3a, CpaBHEHUs, OO0OOIICHHsS, CHUCTEeMATHU3AllMH, BBISBICHUS MPUYUHHO-
CJICZICTBEHHBIX CBsI3¢H, MOUCKAa aHAJIOroB, ()OPMYITMPOBAHHUS BBIBOAOB) Ul PCIICHHUSI
MIOCTABJICHHOW 3a7a4d, NPUMCHEHHE OCHOBHBIX METOJOB IMO3HaHMs (HAOJIIOICHNS,
HAYYHOT'O JKCIEPUMEHTA) JUIS U3YyYCHHUS PA3IMYHBIX CTOPOH XMMHYECKHUX OOBEKTOB W
MPOLIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOIUMOCTh CTAJIKUBATHCA B MPO(ecCnoHaNIbHOM
chepe;

— HCIOJIb30BAHME PA3JIMYHBIX HCTOYHUKOB JUISI TOJYyYEHHUS XUMHYECKOH HHQOpMaIuH,
YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh [UIsl JIOCTHXKEHHUS XOPOILIMX pe3yJlbTaTOB B
npodeccuoHabHOU cdepe;

* IpeIMEeTHBIX:

— chOpPMHPOBAHHOCTh MPEJCTABICHUNA O MECT€ XMMHH B COBPEMEHHOW HAYYHOW KapTHHE
MUpa; TOHMMAaHHE pOJIM XUMUU B (OPMHUPOBAHHUU KpYyrozopa M (yHKIHOHAIBHOMN
IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs MPAaKTUYECKUX 3a/1ay;



BJIAACHUEC OCHOBOIIOJIAralOIMMMHU XHUMHUYCCKUMU ITIOHSATUAMU, TGOpI/I}IMI/I, 3aKOHaMUu H"
3aKOHOMEPHOCTSIMH;  YBEPEHHOE IIOJb30BAaHME XHUMHUYECKOH TEPMHUHOJIOTHEH U
CHUMBOJIUKOH,

BJIaACHUC OCHOBHBIMHU MECTOJaMHU Haquoro IIO3HAHUA, I/ICHO.HBBYCMBIMI/I B XHMUHU:
HaOIoZIcHUE, ONMUCaHue, U3MEpPEHNe, SKCIIEPUMEHT, YMEHHE 00padaThiBaTh, OOBSICHATH
pe3yabTaThl TPOBEICHHBIX OIBITOB W JIeJaTh BBIBOJBI, TOTOBHOCTh M CIOCOOHOCTH
MIPUMEHSATHh METOIbI IO3HAHUS TIPH PEIICHUN TPAKTUYECKUX 3a]1a4,

c(hOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJUYCCTBEHHBIC OIEHKH U MTPOBOJUTH PAcUETHI MO
XUMUYECKUM (POpMyJiaM B YpaBHEHUSIM;

BJIAICHUC HpaBI/I.HaMI/I TCXHUKU 6630HaCHOCTI/I HpH HCIIOJBb30BAHUU XUMHWUYCCKHX BCIICCTB,
c(hOpMUPOBAHHOCTH COOCTBEHHOM MO3HIIMH MO OTHOIICHHIO K XUMUYECKOI HH(OpMaIIny,
HOHy‘I&GMOﬁ nu3 paBHBIX HNCTOYHUKOB,

c(hOpMUPOBAHHOCTh CHUCTEMBI 3HAaHUKW 00 OOMUX XHUMHYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TCOPHSIX;

c(hOpMUPOBAHHOCTh YMEHHUM HCCIE0BaTh CBOMCTBA HEOPTaHUYECKHX U OPTaHUYECKHX
BCIIECTB, OOBSACHATH  3aKOHOMEPHOCTH  MPOTEKAHWUS  XHUMHYECKHUX  PEaKIIHi,
HpOI‘HOBI/IpOBaTB BO3MOXHOCTH UX OC}’H.IGCTBJIGHI/IH;

BIIQJICHUE yYMEHHUSIMU BBIJBUTaTh THUIOTE3bl HA OCHOBE 3HAHWW O COCTAaBE, CTPOCHUU
BCIIECTBA M OCHOBHBIX XHUMHYECKHX 3aKOHAax, MPOBEPATh HMX JKCIIEPUMEHTAILHO,
bopMyIupys 1IEeTb UCCISIOBaHUS,

BIIQJICHUE METOJaMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W TPOBEICHUS XUMHUUYECKHX
SKCTIEPUMEHTOB C COOJIIOJICHUEM TpaBmil 0e30MacHOW paboOThl C BEHIECTBAMH U
nabopaTopHbIM 000OpyIOBaHHEM; C(HOPMHUPOBAHHOCTH YMEHHMM OIMCAHUS, aHalW3a H
OIICHKH JIOCTOBEPHOCTHU MOTyYEHHOTO PE3YIIbTaTa,

c(hOpMUPOBAHHOCTh YMEHHUH MPOTHO3UPOBAThH, aHAJTM3UPOBATh M OIICHUBATH C MO3UIIUN
9KOJIOTUYECKOW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM ¥ IIPOM3BOACTBEHHOMN
JeSATeTLHOCTH YeJI0OBEKa, CBSI3aHHOMW ¢ TIepepabOTKOM BEIIECTB.



3. TEMATUYECKHUM IUVIAH U COJIEP)KAHUE PABOYE ITPOT'PAMMBI

JUCHHUIIJINHBI «XUMUSA»
Maxkcuma KonnyecTBo ayIuTOpHBIX YacoB
11\/&;1 HaumeHnoBanue pa3feinoB 1 TeM apHast | Bcero | Teoper. | Ilpaxt. | JIaGop.
Harpyska oOydeHue | paboThl | pabOTHI
Pa3nen 1. OcHoOBBI OpraHnyecKoit 78 78 50 13 15
XHMHH
1 | IlosBnenue U pa3BuUTHE 2 2 2
OpraHUYECKOM XMMHMM KaK HAYKH.
[IpenMeTr opraHu4YeCcKO XUMUU.
2 | Teopust CTpOCHHSI OPraHUYECKUX 2 2 2
coequuennit A.M. bytneposa.
3 | 3omepus u ee BUABI. 2 2 2
4 | Knaccuduxanus OpPraHUYECKUX 2 2 2
COEMHECHUM. [TonsTne 0
(GYHKUIMOHATIHHOMN TPYTIIIHI.
5 | MexnayHapoaHas HOMEHKJIATypa | 2 2 2
INPUHLIMIIBI 00pa30BaHUs Ha3BaHUM
OpraHMYECKUX BEIIECTB.
6 | Ilpakmuueckan padoma Ne 1. 2 2 2
HomeHnxiarypa OpraHNuYeCKUX
BEIIIECTB.
7 | Kimaccudukanuss u  0COOEHHOCTH 2 2 2
OpraHNYeCKHUX peaKkuuid.
[lepBoHavanbHbIe MOHATHSA O TUIAX
U MEXaHHW3Max  OpPraHUYEeCKUX
pEaKLHiA.
8 | Ilpakmuueckan padoma Ne 2. 1 1 1
Ocobennoctu OKHCIIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEaKkUuil B
OPTraHNYEeCKON XUMHH.
9 | Jlabopamopuas paboma Ne 1. 1 1 1
KoncTtpyupoBanue
LIaPOCTEPIKHEBBIX MOZEeIIeH
OpPTraHUYECKUX BEIIECTB.
10 | Jlabopamopuass paboma Ne 2. 2 2 2
KauectBeHHOE omnpeaeneHue
yriepojaa, BOJOpOJa M XJopa B
OpPraHMYECKUX BEIIEeCTBaX.
11 | AnxaHsl. 2 2 2
12 | ukmoasikaHbI. 2 2 2
13 | Ipaxmuueckana paboma Ne 3. 2 2 2
[IpenenbHbIe yriIeBOAOPOIBI.




14 | AnkeHsl. 2 2 2

15 | Jlabopamopuass paboma Ne 3. 2 2 2
[Tonydyenue HsTuUICHA W H3yYCHUE
€ro CBOMCTB.

16 | Ankaguensl. Kayuyku u pe3una. 2 2 2

17 | Ankunsl. 2 2 2

18 | Ipakmuueckaa paboma Ne 4. 2 2 2
HenpenenpHbie yrieBoI0pOIbI.

19 | ApomaTtuueckue yrieBo0pPO/IbI. 2 2 2

20 | Ilpakmuueckaa paboma Ne 5. 2 2 2
['eneTnueckas CBA3b
TOMOJIOTHYECKUX psIoB
YTIIEBOIOPO/IOB.

21 | Ilpakmuyeckan paooma Ne 6. 2 2 2
Haxoxnenne MOJIEKYJIIPHOU
bopMyITBI OpraHUYEeCKOro
BEIIIECTBA.

22 | O000meHne W CHUCTEMaTH3ALNS 2 2 2
3HAHUU 1O TeMe «YTJIEBOJOPOIbI 1
UX MPUPOIHBIC HCTOYHHKHU.

23 | Cruprtsl. 2 2 2

24 | Jlabopamopnas paboma Ne 4. 2 2 2
CaoiicTBa OJTHOATOMHEIX U
MHOTOATOMHBIX CITUPTOB.

25 | deHounsl. 2 2 2

26 | Aabaeruipl ¥ KETOHBI. 2 2 2

27 | Jlabopamopnas paboma Ne 5. 2 2 2
XUMHUYECKUE CBOMCTBA aJIbJETUI0B.

28 | [IpenenbHbIC OJITHOOCHOBHEIE 2 2 2
KapOOHOBBIC KHCIIOTHI.

29 | Jlabopamopuas paboma Ne 6. 2 2 2
HccnenoBanue CBOKCTB
KapOOHOBBIX KHCIIOT.

Hmozo | cemecmp 56 56 34 11 11

30 | HempenenbHbple W apoOMaTHYECKHE 2 2 2
KapOOHOBBIC KHCIIOTHI.

31 | Cnoxnbie 3¢upsbl. XKuphbl. 2 2 2

32 | YrieBobl. 2 2 2

33 | Jlabopamopnas paboma Ne 7. 2 2 2
YrneBoapl.

34 | Ilpakmuueckas paboma Ne 7. 2 2 2

I'ereTmueckas CBA3b MECXKOY
Ki1acCaMHt OpraHu4eCKux

COCTUHEHU.




35

O0001EeHrEe ¥ cucTeEMaTU3alus 110
TEME «Kwucnopocoaepkaiime
OpPraHUYECKUEC COCTUHCHHUSIY.

36

AMUHEL

37

AMHHOKUCIIOTEI U OEJIKMU.

N

N

N

38

['eTepouMKINYecKue OpraHu4YeCcKHe
COCIMHEHUSI. HyxknennoBbie

KHCJIOTHI.

39

BricokOMoOneKysipHbIE
COCIMHECHUS.

40

Jlabopamopnass paboma Ne 8.
HUccnenosanue CBOICTB
BBICOKOMOJICKYIISIPHBIX
coequHeHuil (OeIKOB, ILIacTMAace,
BOJIOKOH).

Paznen 2. Teoperumueckue OCHOBBI

XUMHUH.

30

30

20

41

CoBpeMeHHasi MOJIelb CTPOCHUS
aToMa. KBanToBrie qycia.
OcHoBHOE u BO30YKJICHHOE

COCTOsIHHEC aToMa.

42

[lepuonnueckuii 3axkon J. U
Menneneesa. IIepuoanueckas

CUCTEMA XUMHNYCCKHUX JJICMCHTOB.

43

XUMUYECKUE CBA3U. DJIEKTPOHHAs
npupoAa  XMUMHUYECKOM  CBS3M.
DJIEKTPOOTPUIIATETBLHOCTb.

44

Kpucrammmyeckue u amopgHbie
BEIIECTBA. THIBI KPUCTATUIMYECKUX
PELIETOK. CoBpemeHHbIE
IpeCTaBICHUS 0 CTPOCHUU
TBEPJBIX, JKUAKUX U ra3000pa3HbIX

BE€IICCTB.

45

Ilpakmuueckaa paboma Ne 8.
Pacuersl  MaccoBoif, 00BEMHOI
JIOTTH (maccnl, o0bema)

XUMHUYCCKOIro COCAMHCHHUA B CMCCH.

46

XUMHYECKHE peaKInH.
['oMoreHHble W TETEPOTCHHBIC
peakmuu. [ToHsiTHe 00 SHTANBIIUU U

SHTPOIUH.

a7

TennoBbie  3¢ddexTsr  peakuuu.
Ouneprust ['m66ca. 3akon I'ecca u
CJICZICTBUS U3 HETO.
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48

CKOpOCTh XHMMHUYECKOW pEeaKInu.
Karanuzatopsl u KaTaJlnu3.
OOpaTuMOCTh. XuMuieckoe

paBHOBECHE.

49

Jlabopamopnass paboma Ne 9.
HccnenoBaHue BIUSHUS pa3TUIHBIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOM
peaKuu.

50

HucnepcHbie CHCTEMBI.
Konnounnsie pactBopbl. cTuHHBIE
pacTBOPBHI.

51

Peakuuu B pacTBopax
3JIEKTPOJIUTOB. HNounoe
Mpou3BeJeHUE BOJbI. BogopoaHbIil
MoKa3aTesb pacTBOpa.

52

IIpakTnyeckass padora Ne O.
Pacuertnl MacCoOBOM JI0JIN
pacTBOPEHHOTO BCIICCTBA,

BOJIOPOJTHOTO ITOKA3aTeJIsl.

53

Jlabopamopnass paboma Ne 10.
I'maponus colieit pa3IuyHOrO THUIIA.

54

OKHCIMTEIBHO-
BOCCTAHOBUTECIIbLHEIC peaKIuu.
TI"anpBannueckuit DJICMEHT.
DNEeKTPOIU3.

55

IIpakTuyeckass padora Ne 10.
DIIEKTPOXUMHUSI.

Paznen 3. OcHOBbI HeOpraHUYecKOM

XUMHUH.

18

18

14

56

OO1m1ast XxapakTepUCTUKA JIEMEHTOB
IA-IIl A-rpymm.

57

Meramnsr IB-VIIB- rpynn (mens,
IIUHK, XpOM, MapraHeir).

58

OOw1ast XxapakTepUCTHKA 3JIEMEHTOB
IVA-rpynmsl.

59

OO0m1ast XxapakTepUCTUKA JIEMEHTOB
VA-rpynisl.

60

OOmast xapaKTepUCTUKa JIEMEHTOB
VIA- rpynisl.

61

OOw1ast XxapakTepUCTUKa 3JIEMEHTOB
VIIA- rpynmsi.

62

bnaroponnsie rassl.
WNnentndukanus HEOPraHHYECKUX
BEILIECTB U UOHOB.
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63 | Jlabopamopnasa paboma Ne 11. 2 2 2
WNnentndukanus HEOPraHHYECKUX
COEMHECHUM.
64 | Jlabopamopuas paboma Ne 12. 2 2 2
Pemrenune AKCIIEPUMEHTAITBHBIX
3agad 1o TeMe <« eHeTHuYecKas
CBSI3b MEXTY KJ1accaMu
HEOPraHUYECKUX COCIUHEHUI».
Pasznen 4. XuMuo ¥ :KM3Hb. 18 18 16 2 0
65 | Hayunple MeTonmbl TIO3HAHHS B 2 2 2
XUMHUHA. XUMHWYECKHUH  aHaJIW3,
CHHTE3, MO/JICIIUPOBAHUE
XUMHYECKHX TPOIIECCOB.
66 | Xumus u 310pOBEKE. 2 2 2
67 | Xumusi B TIOBCEAHEBHON YKH3HHU. 2 2 2
68 | Xumust 1 CenbCKOE X03SICTBO. 2 2 2
69 | XuMusi B IPOMBIIIIIEHHOCTH. 2 2 2
70 | IlpakTuueckasi padora Ne 11. 2 2 2
Pacuetsl MaccoBoil min 00bEMHOM
JIOJTM BBIXOJ1a IPOAYKTA PEAKIIUU OT
TEOPETUIECKH BO3MOXHOTO.
71 | XuMHusl ¥ SHEPreTHKA. 2 2 2
72 | XuMHUsl B CTPOUTEIHCTBE. 2 2 2
73 | XuMHsI ¥ SKOJIOTHS. 2 2 2
Hmozo || cemecmp 88 88 66 10 12
74 | Koucynbranus 12
75 | IIpomescymounas ammecmayus 6
Bcero 162 144 100 21 23

OcBoeHre NUCHHUIUIMHBI MOXET OBITh PEATH30BaHO C TPUMEHEHHEM SJIEKTPOHHOTO
00y4eHUs1, TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTHH B COOTBETCTBHM ¢ [lonoxeHuem o

IPUMEHEHUH 3JIEKTPOHHOTO OOYy4YeHHMs, AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH IpH

peanm3anu  00pa3oBaTENbHBIX MPOTpaMMaM CpeIHEro mpogecCHOHAIBLHOTO 00pa3oBaHMs,

yTBepKJIeHHOTO npeacenarenem yueHoro copera ®I'bOY BO «YI'TVY».

12




4. YCJIOBUS PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI JUCITATIIMHBI
«XUMMUSA»

4.1. Tpe6oBaHHMSA K MUHUMAJIBHOMY MAaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Peanmzanus paboveid mporpaMMbl JTUCHMIUIMHBI TpeOyeT Haauuusi ydyeOHOro kaOuHeTa
XUMHUYECKHUX JUCIUTLIINH; Ta00paTOpHH XUMUH.

OcHanieHHOCTh y4eOHOro KaOWHEeTa XUMHUYECKUX TUCIUIUIMH: TIOCAJ0YHbIC MecTa s
oOydJaronuxcsi, paboyee MeCTO TpenojaaBaTelisi, IPOSKTOp, HHTEPAKTUBHAS JOCKA, HOYTOYKH,
CTIPaBOYHBIC CTECH/IBI, YI€OHO-METOINYECKast JOKYMEHTAIIHS.

OCHaIIEeHHOCTD JIAOOPATOPUH XUMHHU: MOCATOYHBIC MECTA JIJIsl 00YJaIOIIMXCS, BEITSDKHBIC
mKagbl, MWKapbl A PEareHTOB C BHITSDKKOW, KA CTEKISHHBIA JJIi XUMUYECKOW TOCYIBI U
JIOKYMEHTOB, CTOJIBI OCTPOBHBIE, CTOJIBI MPHUCTEHHBIE, CTOJN TPEIoaaBaress, CTON IJiS BECOB,
MOWKH, HOYTOyK, Ja0opaTopHas Tmocyna, NpoOUpkH, Oymara HHIWKAaTOpHas, Oymara
bunbpTpoBaNbHALA, cinuky, [lepuoaudeckas cuctema xumudeckux 3nemeHToB J[. . Menpeneesa,
TabJIMIIAa PACTBOPUMOCTH, INTATUB I IPOOUPOK, KOJIICKIHS BOJIOKOH, KOJIICKIIHS IJIacTMAcC,
IUTATKA AJIeKTprueckas, pH-merp, nmpubop uis M3y4eHHUsT CKOPOCTH PEaKIMH, BOAsSHas OaHs,
MBI, HePTH chipasi, Kouiekius <« IpomaykTel HedTenepepaboTKu», KoJuteKuus «KaMmeHHBIH
yroJib», CTEKJISIHHBIC IMajJOYKH, Ta300TBOIHAS TPyOKa CO CTEKISHHBIM HAaKOHEYHHKOM, KOJIOa
Bropia, xoi0bl KOHMYECKHE, HITaTHB Ja0OPAaTOPHBIA, PEaKTHBBI: HA0Op MeTawioB (Kemneso,
MarHuii, aJlOMHUHHN, IMHK), COJdM  (Cyiab(arbl, HUTPAThl, KapOOHATHI, XJIOPHUIBI, OPOMHUJIBI,
Cyb(ubI, CyIbOUTHI, HOAUIBI, HOChaThl, alleTaThl, IEPMaHTaHAT, IUXPOMAT), CIIUPT ITHIOBBIH,
cepa aJIeMEHTapHasl, pacTBOpP #o0ja, MEPEKUCh BOJAOPOAA, KHCIOThI (CepHasi, a30THasi, COJIsHas,
yKCycCHast), OCHOBaHHs (IICTIOYH W HEPACTBOPHUMBIC OCHOBAaHHUA), OKCHIBI,  yd4eOHO —
MeToAnYecKast JOKYMEHTAITHSI.

JlumeH3noHHOE TPOrpaMMHOE oOOecredeHue: KOMITBIOTEPHAsT CIIPaBOYHAs IPaBOBas
cucrema «Koncynprantllntoc».

4.2. UndopmanuonHoe odecriedeHne 00yueHust

OcHoBHas1 JiuTEpaTypa:

* bBoromornosa, U. B. Heopranuueckas xumus : yaeoHoe nocooue / 1.B. Boromosnoa. —MockBa
: THOPA-M, 2020. — 336&. : uin. — (IPO®Uns). — ISBN 978-5-98281-187-5. Fekcer :
3JIEKTPOHHBIN. —Peskum moctyma: https://znanium.com/read?id=356146

o Jlyneiiko, T.T. Xumus : yueonuk aius CI1O / T. T'. JIyneiiko, O. B. 1516710, E. A. Perernukosa.

— Caparos, Mocksa : [IpodoOpaszoBanue, Ait [Tu Ap Meaua, 2020. — 308 c. — ISBN 978-5-

4488-0433-5, 978-5-4497-0395-8. — Texkcr : 3JICKTPOHHBIN. —  Pexum
nocryma: https://www.iprbookshop.ru/epd-reader?publicaticiddi217
https://profspo.ru/webreader/web/viewer.php?pubbedd=books/94217

* bonaeipesa, O. U. Xumus : 3anaunuk s CI1O / O. U. Bongsipesa, O. [1. Kymnapesa, I1. A.

[Tonomapesa. — Capatos : [Ipodo6pazoBanue, 2020. — 140 c. — ISBN 978-5-4488-0595-0. —

Tekcr : omekTpoHHBI. — Pexwmm  goctyma:  https://www.iprbookshop.ru/epd-
reader?publicationld=92199
https://profspo.ru/webreader/web/viewer.php?pubbedd=books/92199

*  Jlpo3nos, A. A. Xumus : yueOHoe mocodue mist CITO / A. A. Ipoznos, M. B. [Ipo3nosa. —
Caparos : Hayunas kuaura, 2019. — 317 c. — ISBN 978-5-9758-1900-TexcT : 371€KTPOHHBIH.
— Pexxum nocryna: https://www.iprbookshop.ru/epd-reader?publicatisi®d083
https://profspo.ru/webreader/web/viewer.php?pubbedd=books/87083

*  Xwumus : yueOHoe nmocodue s CI1O / cocraButenu I'. FO. Boctpukosa, E. A. Xopoxopauna.
— CaparoB : IIpodobpazoBanue, 2019. — 91 c. — ISBN 978-5-4488-0369-7.TexcT :
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IIEKTPOHHBIH. — Pexum JOCTyIa: https://www.iprbookshop.ru/epd-
reader?publicationld=87280
https://profspo.ru/webreader/web/viewer.php?pubbedd=books/87280

Ackaposa, JI. X. Xumus : yueoHoe nocobue mist CITO / JI. X. Ackaposa ; moj pemakmueii JI.

A. baiikoBoii. — 2¢ u3a. — Caparos, ExarepunOypr : IIpodoOpazoBanue, Ypanbckuit
denepanbubIil yausepcuret, 2019. — 79 c. — ISBN 978-5-4488-0382-6, 978-5672917-5. —
Tekcr : onekrpoHsbelii. — Pexum  pgoctyma:  https://www.iprbookshop.ru/epd-

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

[Tennna, B. . Oprannueckas xumus : yaeonoe mocodue mus CIIO / B. . [lenuna, O. 1O.
Adanacwesa, O. B. JlaBpentbeBa. — Caparos : [Ipodobpazoanue, 2021. — 136 c. — ISBN
978-5-4488-1241-5. - Teker : AJIEKTPOHHBIH. - Pexum
noctyma: https://www.iprbookshop.ru/epd-reader?publicatierild6839

Opranunueckas xumus : npaktukyMm aist CIT1O / cocrautenu T. A. Ponuna, 10. A. T'yxens. —
CapatoB : IIpodobOpazoBanue, 2021. — 67 c. — ISBN 978-5-4488-1141-8. Tekcr :
9JIEKTPOHHBIH. - Pexum JOCTYyTIA! https://www.iprbookshop.ru/epd-
reader?publicationld=105147

BpeitkoBa, A. JI. Obmas u Heoprauudeckas xumus . npaktukym uist CITO / A. 1. Bpeitkosa.

— CaparoB : IIpodobpazoBanune, 2020.— 124 c.— ISBN 978-5-4488-0687-2- Tekcr :
IIEKTPOHHBIH. - Pexum JoCTyma: https://www.iprbookshop.ru/epd-
reader?publicationld=92126
https://profspo.ru/webreader/web/viewer.php?pubbedd=books/92126

Xumus ; yueonoe nmocobue mst CITO / M. I'. UBanos, JI. A. Bbaiikoa, O. A. Hesonuna, M. A.
Kocapesa ; mox penmakumeit M. M. Kanuawuuenko. — 2 uza. — CaparoB, ExaTepunOypr :
[IpodobpazoBanue, Ypansckuii deaepanpubiii yausepcurer, 2019.— 106 c.— ISBN 978-5-
4488-0387-1, 978-5-7996-2918-2- Texkcr : omekTpoHHBIH. — Pexum pocryna:
https://www.iprbookshop.ru/epd-reader?publicatiei®d902

I[OHOJIHHTCJILHLIG HCTOYHHUKMH.

Baiitrep, B. B. Xumus : yueonoe nocooue mis CITO / B. B. Baiithep ; moa penakiueit M. K.
WNBanoBa. — 2-¢ m3a. — Caparos, ExarepunOypr : IlpodoOpazoBanue, VYpanbckuit
denepanbubiit ynusepcuret, 2019.—90 c.— ISBN 978-5-4488-0386-4, 978-5-7996-2916-8.
Tekct : anexkTpoHHbIN // SHeKTpOHHHﬁ pecypc mudpoBoit odpazoBarenpHoOU cpenst CITO
PROFo6pa3oBanue. Pexum JOCTyTA!
https://profspo. ru/webreader/web/wewer php?pubbedd=books/87900

CrenanoBa, A. K. O6mias u Heopranuueckast Xxumus. Oprannyeckasi XUMHUs . METOJIUYCCKHE
yKazaHus K 1abopaTopHbiM paboTtam / Anekcanapa KoncrantuaoBHa CTemanoBa | Y XTHHCKHIN
TOCY/JIapCTBEHHBI TEXHUYECKUH yHHBepcuTeT, VHAycTpualbHBI HWHCTUTYT (CpemHero
npodeCCHOHATBHOTO 00pa3oBaHus). - YxTa . M34-BO YXTHHCKOTO TOCYIapCTBEHHOI'O
TeXHU4eckoro ynusepcureta, 2019. —/lnsg cpenHero npodeccuoHanbHOrO 00pa3oBaHUS. —
TekcT : ameKTpoHHbIH | 0.11. — TekcT (BU3yallbHBIH) ;| HEMOCPEACTBEHHBIN. — PexkuM qocTyma:
http://lib.ugtu.net/book/41340/

CrenanoBa, A. K. Xumusa. OOmas u HeopraHudeckas Xxumus. OpraHudeckass XUMUS IS
CHEIHMAIbHOCTEH TEXHUYECKOro MNpoduias : METOAMYECKHE YKa3aHHs K J1abopaTOpHBIM
paboram / Amnekcannpa KoncrantmHoBHa CremaHoBa ; YXTHHCKHH TOCYIApCTBEHHBIN
TEXHUYECKHH YHHBepCHTET, MHIycTpHaabHBIH WHCTUTYT (CpeaHero mpodecCHOHAIbLHOTO
obOpaszoBanus). — VYxrta : M3a-B0 VYXTHHCKOrO TOCYJapCTBEHHOTO TEXHHYECKOTO
yauBepcutera, 2021. — Jlna cpemHero mnpodeccuoHabHOTO 00pa3oBaHUs. — O.10. —
DJekTpoHHas mporpaMMma (BU3yasibHas). DJICKTPOHHBIC JaHHBIC : AJIEKTPOHHBIC. — Pexum
noctyma: http:/lib.ugtu.net/book/41729/
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5.XAPAKTEPUCTHUKA U KOHTPO.JIb OCHOBHBLIX BUJIOB YUEBHOM

AEATEJIBHOCTH 110 JUCHUIIJIMHE «XUMMWA»

Conep:xanue XapakTepucTHKAa OCHOBHBIX @DopMbI 1 METOAbI KOHTPOJIS U
o0yueHus BU/I0B 1eATeJbHOCTH OlIeHKH pe3yJbTAaTOB
o0yyaromuxcst o0y4eHus

(Ha ypoBHe Y4eOHBIX JAeiiCTBHIA)

Baxxueiiniue YMeHue gaBath ONpENENCHHE W | IKcnepmHas OueHKa

XUMHUYECKHE OTIepupPOBAThH CIICAYIOIIUMU | NPOBEOCHUS — NPOMENHCYMOUHOL

MIOHSTHS XUMHYECKHUMH MOHATHAMH: | ammecmayuu (IK3ameH).
BELIECTBO, XMMMUECKUH 3JIEMEHT, | Oyenka nucbMeHHo20 onpoca.
aToM, MOJEKyNa, OTHOCUTENbHbIE | Oyenka pe3yiemamos
aTOMHass M MOJEKYJspHas Macchl, | mecmupo8aHus.
WOH, aJIOTPOIIHS, u3otonsl, | Oyenka pe3yiomamos
XUMHUYECKast CBSI3b, | NpaKmuueckux pabom:
3JIEKTPOOTPHUIIATETHLHOCTD, [IpakTuueckass pabora Ne 2.
BaJICHTHOCTh, CTENEHb OKHcIeHus, | OCOOEHHOCTH  OKUCIUTEIhHO-
MOJIb, MOJIIPHAs Macca, MOJSPHBIN | BOCCTAHOBUTEIBHBIX DPEAKINA B
0o0beM  Ta3000pa3HBIX  BEIIECTB, | OPraHMYECKOW XMMUH.
BELIECTBA MOJIEKYJISIPHOTO u | Ilpaktuueckass paGora Ne O.
HEMOJIEKYJISIPHOTO crpoenus, | Pacuersl MacCOBOM O
pacTBOPBHI, JIEKTPOJIUT U | pPaCTBOPEHHOIO BEIIECTBA,
HERJIEKTPOJIUT, AJIEKTPOJIIUTUYECKAs | BOJIOPOAHOIO MOKA3aTesl.
JCcCcoLMalus, OKHUCJIUTENb u | Oyenka pe3yiomamos
BOCCTAHOBUTENb,  OKHUCIIEHUE U | 1abOpamopHuix pabom:
BOCCTaHOBJIeHHE, TeruioBoi 3¢ddekt | JlabopaTtopHas pabora Ne 9.
peakuu, CKOpOCTh XxuMmuueckoil | MccnenoBanue BJIUSHUSA
peakuuu, KaTalu3, XHUMHYECKOE | pa3UYHBIX dakTopoB Ha
paBHOBECHE, YIJIEPOJHBIA CKEJIET, | CKOPOCTh XUMHUYECKOH peaKInu.
GbyHKIIMOHAIbHAS TPYIIA, U30MEpHS,
TOMOJIOTHS.

OCHOBHBIE DopmylIHpoOBaHUE 3aKOHOB | DKCnepmHasi OYeHKa

3aKOHBI XUMUHU COXpPAaHEHMSI MacChl BEILIECTB U | NPOGEOEHUs  NPOMENCYMOUYHOU

IIOCTOSIHCTBA COCTaBa BELIECTB.

YcraHOBKa IPUYUHHO-CIIEICTBEHHON
CBSA3M MEXAY COJEpKaHUEM 3THUX
3aKOHOB M HaIlMCAaHUEM XMMHUYECKHX
dbopMyn W ypaBHEHHH. ¥YcCTaHOBKa

3BOIIOIIMOHHOMN CYIIHOCTH
MEHJICJICEBCKOM W COBPEMEHHOM
(bopMyITUPOBOK MEPUOINYECKOTO
3aKOHAa J1. . Menpeneena.

OObsicHeHHe (U3UYECKOTO CMBICTA
CHUMBOJIMKHA MIEPUOINYECKOMN
TaOJIUIIBI XUMHYECKHUX JIEMEHTOB /.

. MennaeneeBa (HOMEPOB DIIEMEHTA,

ammecmayuu (9K3amen).
Oyenka nUCbMeHHO20 ONpocd.
Oyenka Pe3yIbmamos
mecmuposanusl.
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Neproaa, TPYIIbI) M YCTAaHOBKA

IIPUYMHHO-CIIEACTBEHHON CBA3U
MEXIY atoma #

3aKOHOMEPHOCTSAMU

CTPOEHUEM
H3MEHEHMS
CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX
MMM BEUIECTB B EPUOAX U rpymnnax.
XapakTepuCTUKa SJIEMEHTOB MaJIbIX
U OOJIBIIMX TIEPUOJOB MO HX
MOJIOKEHUIO B
cucteme /1. 1. Menaeneena.

[Tepuonnueckon

OCHOBHEBIE
TeOpI/II/I XHUMHUHU

DopmyIHpOBKa OCHOBHBIX

IIOJIOXKEHUN TEOpUHU
JNEKTPONIMTUYECKON TUCCOLMALNN U
XapaKTEPUCTHKA B CBETE 3TOM TEOPUU
CBOICTB

OCHOBHBIX KJI1aCCOB

HEOPraHUYECKHUX COEIMHEHMI.
DopmyIHpOBKa OCHOBHBIX
MOJIOKEHUH TEOPUU XUMHUYECKOTO
CTPOCHUS OpraHUYeCcKUxX
COCIMHECHUHN, M XapaKTEpUCTHKA B
CBETE€ OJTOM  TEOpUH  CBOWCTB
OCHOBHBIX KJIACCOB OPTraHUYECKHX
COCTUHEHU.

VYcraHOBKa 3aBUCHMOCTH  CBOMCTB
XUMUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yronx ux
XUMUYECKHUX AJIEMEHTOB.
XapakTepuCTUKa BAKHEUIINX TUIIOB
XUMHYECKHUX CBA3EH "
OTHOCHUTEIIBHOCTH 3TOW TUIIOJIOTHHU.
OObsicHEeHHE 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS

KPUCTAIIMYECKHUX PEUIETOK.

Dkcnepmuast oyeHKa
NPOBEOCHUsl  NPOMENCYMOYHO
ammecmayuu (3K3amen).
Oyenka nucbMenHo20 onpoca.
Oyenka Pe3VIbmamos

mecmupoearusl.

Baxxneiinue
BEILIECTBA
MaTepUalIbl

XapakTeprCTHKa COCTaBa, CTPOCHHS,
CBOMCTB, IIOJIy4CHHUS U NPUMECHEHUS
BOKHEHIINX KJIACCOB YIIIEBOIOPOIOB
(ayTkaHOB, IMKJIOAIKAHOB, AaJKEHOB,
QJIKMHOB, apeHOB) W WX HaubOoee

3HAYUMBIX B HAPOJAHOXO3AMCTBEHHOM
IJ1aHe MPEICTaBUTENEN.
AHajnoru4Has XapaKkTepUCTUKA

BOKHEUILUX MPEICTABUTEIIEH IPYTUX
KJIACCOB OPTaHUYECKUX COCIUHECHUM!
METaHoja H

9TaHOJa, CJOXHBIX

Dkcnepmuast oyeHKa
NPOBEOCHUsL  NPOMENCYMOYHO
ammecmayuu (3K3aMmen).
Oyenka nucbMenHo20 onpoca.

Oyenka pe3yibmamos
mecmupoBaHus.

Oyenka pe3yiemamos
APAKmuyecKux pabom:

[Ipaktuuyeckass pabora Ne 3.
[IpenenbHbIC YIIEBOAOPOIBI.
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3(HPOB, XUPOB, MBUI, aJbICTUIOB
(bopMasibIeTHIOB U alleTaTbACTHIA),
KETOHOB  (ameroHa), KapOOHOBBIX
KUCIIOT (YKCYCHOM KHCIIOTBI, ISt
€CTECTBEHHO-HAYYHOT'O npoduist
NpE/ICTABUTENICH JPYTMX  KJIACCOB

KHCJIOT), MOHOCaXapu0B (TJII0KO3bI),

JFCaxapuoB (caxapo3si),
HOJICAaXxapuI0B (kpaxmana u
1[CJLTIOJI035I), AHWJINHA,
aMUHOKHCIIOT, 0eInKoB,

UCKYCCTBEHHBIX M CHHTETUYCCKHUX
BOJIOKOH, Kay9yKOB, IJIaCTMAcC.
XapakTepHucTHKa COCTaBa, CTPOCHUS,
CBOWCTB, TOJyYSHHSI U MPUMECHEHUS
BakHedmmx wmerawioB (IA u llA
IpyII, ATIOMHUHHS, JXele3a) M HUX
COEMHECHUM.

XapakTepuCTUKa COCTaBa, CTPOCHU,
CBOWCTB, MOJyYCHHS] U MPUMCHCHUS
BaxkHeimux Hemerawios (VIIA, VIA
TpyI, a Takxke azora u ¢ocdopa,
yIrJIepo/ia ¥ KpEeMHHUsI, BOJIOPO/Ia) U UX
COCTUHEHU.

[Ipaktuueckass pabora Ne 4.
HenpenenbHble yrieBOIOPOIBI.
[Ipaktuuyeckass pabora Ne 5.

I'eneTnueckasa CBSI3b
TOMOJIOTHYECKHUX pAIIOB
YTJIEBOAOPOIOB.

[IpakTuueckass pabora Ne 7.

[eHeTnveckas CBSI3b  MEXKIY
KJ1accaMu OpPraHUYECKUX
COCIMHECHUM.

Oyenka pe3yIbmamos
1abopamopHuixX pabom:

JlaGopaTopnast pabora Ne 3.
[Toryuenue »THIIEHA U U3YYEHUE
€ro CBOMCTB.

JlaGopatopnast pabora Ne 5.
XUMHYECKUE CBONCTBa
QJTBJICTUJIOB.

JlaGopatopnass pabora Ne 6.
HccnenoBanue CBOWCTB
KapOOHOBBIX KHCIIOT.
JlaGopatopnast pabora Ne 7.
VYTIieBoanl.

JlaGopatopnast pabora Ne 8.

HUccnenosanue CBOICTB
BBICOKOMOJIEKYIIAPHBIX
COEIUHEHUI (6enkoB,

IaCTMACC, BOJIOKOH).
JlaGopatopnass pabora Ne 11.
Nnentndukanus
HEOPraHMYECKUX COCTUHECHUH.
JlaGopaTopnass pabora Ne 12.
Pemrenne sKcriepuMeHTAIBHBIX
3amad mo Teme «l eHeTHueckas
CBSI3b

MCKIY KJIaCCaMu

HEOPraHUYECKUX COCIUHEHUI».

XUMHUYECKUN
SI3BIK U1 CHMBOJINKA

Ucnonp3oBanne B  y4yeOHOU U
npodecCHOHANBHON  AEATEIBHOCTH
XUMHYECKIX TEPMHHOB "
CHMBOJIHKH.

Ha3BaHue W3ydeHHBIX BEUIECTB 10
TPUBHUAIBHON WM MEXIYHAPOIHOU
HOMEHKJIAType U OTPa)XKEHHUE COCTaBa
COCMHEHUN C

9THUX IIOMOIIBIO

XUMHYECKHX (OPMYII.

Oxcnepmmuas oyeHxa
NPOMENCYMOUHOU

ammecmayuu (3K3amen).

nposedeHus

OueHKa NUCOMEHHO20 onpocda.

Oyenka pe3yiomamos
mecmupo8anusl.

Oyenka pe3yiemamos
APAKmMuyecKux pabom:
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OTtpakeHne XMMHUYECKHUX IPOLIECCOB
C IOMOLIbIO YPAaBHEHUN XMMHUECKHUX
pEaKLHii.

[Ipaktuuyeckass pabora Ne 1.
HomeHxmarypa  opraHuyeckux
BEIIIECTB.

[Ipaktuuyeckass pabora Ne 2.
OCOOEHHOCTH ~ OKHCIIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIUN B
OPraHNYEeCKON XUMHH.
[IpakTuueckass pabora Ne 3.
[IpenenbHbIe yriIeBOIOPOIBI.
[Ipaktuueckass pabora Ne 4.
HenpenenbHble yrieBOIOPOIBI.
[Ipaktuueckass pabora Ne 5.

I'eneTnueckas CBSI3b
TOMOJIOTHYECKHAX PAIOB
YTJIEBOJIOPOIOB.

[IpakTuueckass pabora Ne 7.
[eneTnueckass CBS3b  MEXKIY

KJIaccaMu OpraHNYeCcKuX
COCIMHECHU.

[Ipaktuueckass pabora Ne 10.
DNEKTPOXUMHUSL.

Oyenka pe3yiomamos
1abopamopHulx pabom:
JlaGopatopnast pabora Ne 1.
KoncTtpyupoBanue
LIaPOCTEPIKHEBBIX MOZeIIeH

OpPTaHMYECKUX BEIIECTB.
JlaGopatopHast pabora Ne 2.
KauectBennoe OmpeAcIcHue
yriaepojaa, BOAOpPOJa U XJiopa B
OpraHMYECKUX BEIIEeCTBaX.
JlaGopatopnast pabora Ne 3.
[Toryuenue »THIIEHA U U3YYEHUE
€ro CBOMCTB.

Jlabopatopnass pabora Ne 4.
CaoiicTBAa  OJHOATOMHBIX U
MHOTOATOMHBIX CIIHPTOB.
JlaGopatopnast pabora Ne 5.

Xumudaeckue CBOMCTBA
aJIbIETUOB.

JlaGopatopnast pabora Ne 6.
HUccnenosanue CBOICTB

KapOOHOBBIX KHCIIOT.
Jlabopatopnass pabGora Ne 7.

YrneBoanl.
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Jlabopatopnass pabora Ne 8.

Hccnenosanue CBOIICTB
BBICOKOMOJIEKYIISIPHBIX
COEIUHEHUI (6enkoB,

ITACTMACC, BOJIOKOH).
JlaGopatopnass pabora Ne 10.
I'maponus conelt  pa3IMYHOrO
TUIIA.

JlaGopatopnass pabora Ne 11.
Nnentudukanus
HEOPraHUYECKUX COCIMHEHUN.
JlaGopatopnass pabora Neo 12.
Pemenne skcrnepuMeHTATbHBIX
3agady mo teme «l eHeruyeckas
CBSI3b MEXy
HEOPraHUYECKUX COCAMHEHUN.

KJ1acCaMu

XuMHUECKue OOBsicCHEHHE CYIIHOCTH XUMUYECKUX | DKcnepmmas oyeHKa

peaxkuuu IPOIIECCOB. Knaccudukanuus | nposedenus  npomesrcymounotl
XMUMHUYECKUX PEaKIUi M0 pa3iudHbIM | ammecmayuu (9x3amen).
npu3HaKaM: 4Hucily U cocTaBy | OyeHka nucbMeHHO20 onpocd.
IPOJYKTOB U peareHToB, TeroBoMy | Oyenka pe3yiomamos
adhdexty, HampamieHuto, dase, | mecmuposansl.
HAJIMYUIO KaTalln3aropa, usMeHeHuo | Oyenka pe3yiomamos
CTETICHEH OKHUCIIEHUS JJIEMEHTOB, | NPAKMUYECKUX pabom:
00pa3yIoIINX BEIIECTBA. [Ipaktuuyeckass pabora Ne 2.
YcraHoBka mpu3HaKoB o00mero u | OcOOGHHOCTH — OKHCIUTEIBHO-
pa3IMYHOTO B THIIOJIOTUU PEAKIHMH | BOCCTAHOBUTENIBHBIX PEaKIMid B
TUIst HEOPraHUYeCKOM U | OpraHUYECKON XUMUU.
OpraHUYEeCKOU xumun. | [Ipaktuaeckass padora Ne 10.
Knaccudukamms BEILIECTB U | DIEKTPOXUMHUSI.
IpoLeccoB ¢  Touku  3peHus | Oyenka pe3yibmamos
OKHCJICHUS-BOCCTAHOBJICHHUS. 1abopamopHuix pabom:
CocraBnenue ypaBHeHHH peakuuii ¢ | JlaboparopHas pabora Ne 9.
NOMOIIIBI0  MeToia 3JieKTpoHHoro | MccienoBanue BITUSTHUS
Oananca. Ppa3IUYHbIX ¢daxTopoB Ha
OOBsicHEeHHE 3aBUCMOCTH CKOPOCTH | CKOPOCTh XUMHUYECKOW PEaKLUH.
XUMHUYECKON peakluu U TMOJIOKEHUs
XUMHUYECKOTO paBHOBECHS oT
pa3IUYHBIX (PaKTOPOB.

XUMUYECKUI Brinosinenue xumuyeckoro | Oyenka pe3yIbmamos

HKCIEPUMEHT IKCIIEpUMEHTA B HIOJTHOM | 1aO0pamopusix pabom:
COOTBETCTBUU c npaBuiamu | Jlaboparopnass pabora Ne 2.
0€30IacCHOCTH. KauectBennoe orpenieNieHne
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Habmronenue, ¢pukcanus u omnucanue
pE3yIbTaToOB MIPOBEJICHHOTO

HKCIIEPUMEHTA.

yriaepojaa, BOAOpPOJaa U XJIopa B
OpPTaHMYECKUX BEIIeCTBAX.
JlaGopatopnass pabora Ne 3.
[TonydeHue sTUIICHA U U3YYCHUE
€ro CBOMCTB.

JlaGopatopnast pabora Ne 4.
CBoiicTBa  OJHOATOMHEIX |
MHOTOaTOMHBIX CIIUPTOB.
JlaGopatopnass pabora Ne 5.
XUMHUYECKUE CBOIICTBa
QJTBJICTHJIOB.

JlaGopatopnass pabora Ne 6.
HUccnenosanue CBOICTB
KapOOHOBBIX KHUCIIOT.
JlaGopatopnast pabora Ne 7.
VYTIieBoanl.

JlaGopatopnast pabora Ne 8.
HccnenoBanue CBOWCTB
BBICOKOMOJIEKYIISIPHBIX
COEUHEHUI (6enkoB,
IaCTMACC, BOJOKOH).
JlaGopatopnast pabora Ne 9.
HUccnenosanue
Ppa3IUYHBIX bakTopoB Ha
CKOPOCTh XUMHUYECKOU PEaKIiu.

JlaGopatopnass pabora Ne 10.

BIIMAHUSA

I'mpponus comeil  pas3IMUHOIO
THUIA.

JlaGopatopnass pabora Ne 11.
Nnentndukanus
HEOPraHMYECKUX COCTUHEHUH.
JlaGopaTopnass pabora Ne 12.
Pemienne skcrepuMeHTAIbHBIX
3amad 1o Teme <« eHeTHuYecKas
CBSI3b

MCKIY KJIaCCaMu

HEOPraHUYECKUX COCIUHEHUI».

XumMmuyeckas
nHpopManus

IIpoBenenue CaMOCTOATEIBHOTO
Moucka XMMHUYECKON MH(pOpMaIUu C
HCIIOJIb30BaHHEM Ppa3IUYHbIX
(HayIHO-TTOMYIIIPHBIX
KOMITBIOTEPHBIX ~ 0a3
pecypcoB
Hcnonb3oBanue

HCTOYHUKOB
U3JaHuH,
JIAHHBIX, WutepHera).
KOMITBFOTEPHBIX
TEXHOJIOTUH i1 00paboTKu U

nepeaayr XUMUIeCcKoi nHpopMauu

Dkcnepmuast oyeHKa
NPOBEOCHUSL  NPOMENCYMOUHOI
ammecmayuu (3K3amen).
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H €C NpCACTAaBJICHUSA B Pa3JIAYHBIX
dopmax.

Pacuetnl o
XAMHYECKUM
dbopmynam u
YpaBHEHUSAM

YcraHOBKa  3aBUCHMOCTH — MEXIY
KaueCTBEHHOM M KOJHMYECTBEHHOM
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
MPOIECCOB.

3aa4 M0 XUMUYeCKuM (popmyrnam u

Pemienue pacueTHbIX

YPaBHEHUSIM.

Dkcnepmuast oyeHKa
NPOBEOCHUSL  NPOMENCYMOUHOI
ammecmayuu (3K3amen).
Oyenka nucbMenHo20 onpoca.
Oyenka Pe3VIbmamos
NpaKmuyeckux pabom:

[Ipaktuuyeckass pabora Ne 6.

Haxoxnenne MOJIEKYJIIPHOU
bopMyITBI OpraHUYecKOro
BEIECTBA.

[IpakTuueckass pabora Ne 8.
Pacuersr MaccoBo#, 00BeMHOM

JIOJA (maccsr, o0bema)
XUMHYECKOTO COCIUHEHHS B
CMECH.

[Ipaktuuyeckass pabora Ne 9.

PacueTnl MacCOBOM IO

pacTBOPEHHOTO BEILIECTBA,

BOJIOPOTHOTO ITOKA3aTeJIsl.

[Ipaktuueckass pabora Ne 10.
DIIEKTPOXUMHUSI.
[IpakTtnueckass pabora Ne 11.
Pacuersl MacCOBOM 1581051
00BEMHOIT JTOJIA BBIXOJ1a
MPOJIyKTa peakuuu oT
TEOPETHUYECKU BO3ZMOMKHOTO.
[IpopunpHoe  u | OOBACHEHHE XWMHUUYECKHUX SIBJICHHH, | Dkcnepmuas OYeHKa
npo(ecCHOHANBHO | MPOUCXOA[IIUX B MPHUPOJE, OBITY U | NPOBEOeHUs.  NPOMENCYMOUHOU
3HAYUMOE Ha MPOU3BOCTBE. ammecmayuu (3K3ameH).
coaepKaHue Onpenenenne BO3MOXHOCTEN | OyeHKa nUCbMeHHO20 Onpoca.
MPOTEKAHUS XUMUYEeCKUX | Oyenka pe3yiemamos
MpeBpaICHHIA B Pa3IUYHbIX | MeCmupo8anusl.
YCIIOBHSIX. Oyenka pe3yiemamos
CobntoneHne mpaBuil KOJOTHUECKH | 1aOOpamopubix pabom:

rPaMOTHOTO MOBE/ICHUS B
OKpYKarolleu cpee.
OneHka  BIUSHUS ~ XMUMHYECKOTO

3arpsi3HEHUS] OKPYXKAOIIEH cpebl Ha
OpTraHu3M YCJIOBCKA U JPYTUC KUBBIC

opranusMel. CoOirofieHue MpaBHIl
6e301macHoro oOparieHus c
TOprOYnMHn u TOKCHUYHbBIMU
BEIIIECTBAMH, 1a60paTOPHBIM

JlaGopatopnast pabora Ne 2.
KauectBeHHOE omnpeaeneHue
yriaepojaa, BOAOpoOJa U XJiopa B
OpraHMYECKUX BEIIEeCTBaX.
JlaGopatopnast pabora Ne 3.
[TonydeHue STUIICHA U U3YYCHUE
€ro CBOMCTB.
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00opy/IOBaHUEM. [MoaroroBka
pPacTBOPOB 3aJIaHHOW KOHIICHTPAIMH

B OBITY M Ha POU3BO/ICTBE.

Kputnueckas OIlCHKA
JIOCTOBEPHOCTH XUMHUYECKOU
uHpopManuy, MOCTyHaromen w3

Pa3HbIX HCTOYHHUKOB.

JlaGopatopnass pabora Ne 4.
CBoiicTBAa  OJHOATOMHBIX U
MHOT'OAQTOMHBIX CITUPTOB.
JlaGopatopnass pabora Ne 5.
XnuMuyeckue CBOMCTBa
aNbJIETU/IOB.

JlaGopatopnast pabora Ne 6.
HUccnenosanue CBOICTB
KapOOHOBBIX KHCIIOT.
JlaGopatopnass pabora Ne 7.
YrneBopl.

JlaGopatopnass pabGora Ne 8.

HUccnenosanue CBOICTB
BBICOKOMOJICKYJISIPHBIX
COEIMHEHU I (6enkos,

ITACTMACC, BOJIOKOH).

JlaGopatopnast pabora Ne 9.
WccnenoBanue BIIUSTHUS
¢daxTopoB
CKOpPOCTb XUMHYECKOW PEAKIUH.

JlaGopatopnass pabora Ne 10.

PA3INIHBIX Ha

I'maponus conell  pa3IMYHOrO
TUIIA.

JlaGopatopnass pabora Ne 11.
Nnentndukanus

HEOPraHUYECKUX COCTMHEHUN.

JlaGopatopnass pabora Ne 12.
Pemienne 3kcnepuMEHTalIbHBIX
3ama4 1o Teme «l'eHeTHuyeckas
CBSI3b

MCXKOY KJ1accaMu

HEOPTaHUYCCKUX COCIUHECHUIT.
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