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1.0BIIASI XAPAKTEPUCTUKA IIPUMEPHOM PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOMN JUCIHUILIMHBI « XHMHS»

1.1. MecTo IMCHMIIMHBI B CTPYKTYPe OCHOBHOM NMPOodecCnoHaAIbLHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

OO6mieoOpa3oBaTenbHas IUCHUILINHA «XHUMHS» SBISACTCS 00s3aTEIBHOM
4acThio 0011e00pa3oBaTeIbHOTO 1MKIa oOpazoBarenbHOM mporpammbel CIIO B
coorBercTBUM ¢ PI'OC 110 BCEM CIEUAILHOCTSIM, PEAIM3YeMbIM B KOJUIEIKE.

1.2. llesiu ¥ IUIAaHMPYeMble Pe3yJbTaThl 0CBOCHHS TUCIUIIINHBI:
1.2.1. Hean 00meo0pa3oBaTeIbHOM TN CHUNIMHBI

[lenp  AMCUMIUIMHBL:  (QOPMHpPOBAHUE y  CTYACHTOB  XHUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpPa KAaK OCHOBBI MPUHITHS
pelIeHUi B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CUTYyallUsIX, OTBETCTBEHHOTO
NOBEJICHHUS B IPUPOJIHOM cpejie.

3amaun AUCIUIUIUHBIL:

1. chopmupoBaTh TMOHHUMaHHE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SBJICHUM B OKPYXAIOWIEH Cpene, LEIOCTHOM HAYYHOM KAPTHHBI
MUPA, B3aHMOCBS3H M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh YMEHHUS TPOBOJUTH pacyeThl MO XHUMHUYECKUM QopMylIaM W
YPaBHEHUSM XWMHUYECKUX peakluid, IJIaHUPOBAaTh W HHTEPIPETUPOBATH
pe3yabTaThl XUMHUECKHUX IKCTIEPUMEHTOB,

3. copmupoBaTh HABBIKM TPOBEICHUS XUMHUYECKHX OKCIEPUMEHTAIbHBIX
HUCCIICIOBAHUM ¢  COOJIFOZICHMEM TpaBHJI  O€30MMacHOro  oOpalieHus ¢
BEI[ECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM;

4. pa3BUTb YMEHUS aHAJIU3UPOBAThH, OLICHUBATh, POBEPSITH HA JOCTOBEPHOCTH U
00001aTh HHPOPMAITUI0O XUMUYECKOTO XapaKTepa U3 Pa3INYHbIX UCTOYHUKOB;

5. chopmupoBaTh YMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH JEATEIBHOCTH U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB;

6. chopmupoBaTh MOHMMAaHHE 3HAYUMOCTU JOCTHIKCHHHA XMMHUYECKON HAayKd U
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMATIBHON 1 TPOU3BOICTBEHHOM cep.

1.2.2. Ilnanumpyemble pe3yJabTaTbl OCBOCHHHA 001Ie00pa3oBaTeJIbHOM
IUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHne AUCIUIUIMHA uMeeT rpu ¢hopmupoBanuu u pazsutun OK u T1K.



1.4. Ilnanupyemble pe3yJbTAThl 0CBOCHHUS M CHUTINHBI
PesynpTaTom ocBoeHus paboueid mporpaMmel siBsiercs popmupoBanue oomux (OK) koMneTeHnuni, TMYHOCTHBIX pe3ynbratoB (JIP):

Kon wu HaumMeHOBaHHWE
(bopMHpyEMBIX
KOMIIETCHIUN

HﬂaHI/IpyeMLIe PE3YJIbTAThl OCBOCHUA JUCIUIIIIMHBI

OOuiue

I[I/ICIII/IHJ'II/IHapHBIe

OK 01. BeiOupats
CIIOCOOBI PEICHUS
3ama4
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B wacTtu Tpy10BOTO BOCIIUTAHWS:

- TOTOBHOCTH K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBA,
Tpyaoooue;

- TOTOBHOCTH K aKTHBHOM JIEITEILHOCTH
TEXHOJIOTHYECKOM M COITMaIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IFIAHUPOBATH H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTb;

- HMHTEpeC K pa3IuvHbIM cepaM mpodhecCHOHATHLHOMI
eI TEILHOCTH,

OBnajieHe YHUBEPCATBHBIMU YICOHBIMU
MO3HABATEILHBIMU AEHCTBUSIMH:

a) 0a30BbIEC JIOTHYECKUE JCHCTBUS:

- CaMOCTOSTENbHO (POPMYITUPOBATH U aKTyaTU3UPOBATH
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATH CYIECTBEHHBIN MPU3HAK UM OCHOBAHHUS
JUTISL CpaBHEHUS, KilacCu(UKAIMU U 0000IIECHHMS;

- OMpeAeNsTh IeNU AeSITeNbHOCTH, 3a7aBaTh MapaMeTPhI
U KPUTEPUU UX JOCTHUKCHHSI,

- BBISABIATH 3aKOHOMEPHOCTHU U TIPOTHUBOPEUHS B
paccMaTpUBAEMBIX SBIICHUSX;

- BHOCHTH KOPPEKTHBBI B JCSITETLHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIHTATOB IEJISIM, OIICHHBATHh PUCKU
MTOCICACTBHI ACATECILHOCTH;

- pa3BUBATh KPEATHBHOE MBINIJICHHUE TP PEIICHUN
YKU3HEHHBIX TIPOo0IieM

0) 6a30BBIC HCCIIEIOBATEIHCKUE ICHCTBHS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIEeIOBATENECKON 1

— BJIAJIETh CUCTEMON XMMHMUYECKUX 3HAHUI, KOTOpask BKIIIOYAET:
OCHOBOIIOJIArAlOIIME NOHATHUS (XMMUYECKHH JIEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-3JIEKTPOHHBIE
opOUTaIM aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb,
NEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHHS, XMMUUYECKast
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHbII
CKeJleT, (pyHKIMOHANbHAs TPYIa, PaJuKal, H30MepHs,
U30MEPBI, TOMOJIOTMYECKHUH Psil, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPO/I- M a30TCOAEPIKAIINE COeAUHEHUS], OMOIOTNYECKH
aKTUBHBIE BEIECTBA (YIJIEBO/BI, JKUPBI, OETIKK), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJISIPHBIE
COEIMHEHMS, KpUCTANINYECKasl pelIeTKa, TUIIbI XUMHUUECKUX
peakuuii (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, IK30- U
SHIO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
ANEKTPOJIUTHI, HEAIEKTPOJIUTBI, JJIEKTPOIUTHIECKAS
JCCOLMAINS, OKMCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIuy, XHMUYEeCKOEe paBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUs XUMHUUECKOTO CTPOCHUSI OPTaHUYECKHUX
BeiectB A.M. bytnepoBa, TEOpHS 3IEKTPOIUTHUECKOM
Jqvccounanuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3aKkoH
COXPAaHEHHUs MAaccChl), 3aKOHOMEPHOCTH, CUMBOJINYECKHUH A3BIK
XUMUH, (HaKTOJIOTUUECKHUE CBEJICHHS O CBOMCTBAaX, COCTARE,
MOJTy4YeHUHU U 0€30MaCHOM UCIIOIb30BaHUH BAKHEUIITHX
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

— YMCTH BBIABJISITH XaPAKTCPHBIC IPHU3HAKN U B3aUMOCBA3b
HU3YUCHHBIX HOHﬂTHﬁ, OPUMCHATH COOTBCTCTBYIOIUC ITOHATHSA IIPH
OIMMCaHNU CTPOCHHU U CBOUMCTB HCOPraHUYCCKUX O OPTaHUYCCKUX




MPOEKTHOMN

NeSITeIbHOCTH, HaBBIKAMU pa3perieHust pooiiem;

- BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJlu3UpoBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI JIJIS I0Ka3aTeNbCTBA
CBOUX YTBEP)KIICHHH, 3371aBaTh apaMeTPbl U KPUTCPUHU
peleHus;

- aHAJIU3UPOBATh MOJIYYEHHBIE B X0JI€ PELICHUS 3a1a41
pe3yNbTaThl, KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B TO3HABATEILHYIO U
IIPAKTUYECKYIO 00J1aCTH KUZHECATEIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0OJacrei;

- BBIBUTATh HOBBIC UJCH, IIpEIaraTh OPUTHHAIILHBIC
MIOJIXO/IbI U PEUICHUS;

- CIIOCOOHOCTb X UCIOJIb30BAaHUS B 03HABATEIbHON U
COLIMAIBHON MTPAKTHUKE

BEUICCTB U UX npeBpameHHﬁ , BBIABJIANTH B3aUMOCBA3b XUMHNYCCKUX
3HAHWM ¢ TOHATHSIMH U MPEACTABJICHUAMHA OPYTUX
€CTCCTBECHHOHAYYHBIX IPEAMETOB,

— YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX
COEMHEHHUIN MEXIYHAPOIHOTO COK3a TEOPETUUECKON U
IPUKJIAJHOW XUMUHU U TPUBUAIbHBIE HA3BaHUS BAXKHEHIINX
BEIIECTB (ITHJICH, alleTUJICH, TJINLIEPHH, (DEHOIT,
(dbopManbaerus, yKCycHast KUCIIOTa, TJIMIUH, YTapHBIi ra3,
YTIIEKHUCIIBIN Ta3, aMMUaK, ralieHas N3BeCTh, HeTaleHas
U3BECTh, MUTHEBAS COJA U IPYTUX), COCTABIATH (HOPMYJIIbI
HEOPTaHWYECKUX U OPraHUYECKUX BEIICCTB, YPABHCHUS
XUMHYECKHUX PEAKIHii, 00BSCHATH UX CMBICH; TOATBEPKIATh
XapaKTepHbIE XUMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alIUCSIMU YPaBHEHUI
XUMHYECKUX PEAKIIU;

—  YMETb YCTaHaBIIMBATh NPUHAAJIEHKHOCTh U3YUYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB K ONPECICHHBIM
KJIaccaM U IpylnmnaM COeIMHEHHH, XapaKTepu30BaTh UX COCTAB
Y BOXHEWIIINE CBOMCTBA; OMPEACIATh BUABl XUMUIECKUX
CBsi3ei (KOBaJeHTHas, MOHHAs, METAJUTMUECKas, BOJAOPOIHA),
THUIIBI KPUCTAJUTMYECKHUX PEIIETOK BEIIECTB;
KJIACCHU(PUITMPOBATH XUMUYECKUE PEAKIINU;

— chopMHUPOBATH MPEICTABICHUS: O XUMHYECKOM
COCTABJISIFOLIEH €CTECTBEHHOHAYUYHOM KAPTUHBI MUPA, POJIU
XUMUU B TIO3HAHWUHY SIBJICHUH TPUPOJIBI, B (HOPMUPOBAHUH
MBIIJICHHS ¥ KYTbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOIUMOM TSl pEeIIEHUs TPAKTUIECKHIX
3a/1a4 ¥ SKOJIOTHYECKH 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

- YMETH NPOBOAUTE PACYETHI IO XUMUYCCKUM @opMynaM u
YpaBHCHUAM XUMHUUYCCKUX peaKuHﬁ C UCIIOJIb30BAHNEM (1)I/I3I/I‘ICCKI/IX
BCJIMYMH, XapaKTCPU3YIOIINX BCUHICCTBA C KOJIWYECTBESHHOM CTOPOHBI:

6




MaccChlI, o0BeMa (HOpMa.]'II)HI)Ie yCJ'IOBI/IH) ra30B, KOJIMYCCTBA
BCIICCTBA, UCIIOJIB30BAaTh CUCTCMHBIC XUMHYCCKHUEC 3HAHUA I
IIPUHATUA peH_IeHI/Iﬁ B KOHKPETHBIX )KU3HCHHBIX CUTYyalluAX,
CBS3aHHBIX C BEIICCTBAMU U UX NIPUMCHCHHUCM.

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPEICTBA
MOKCKA, aHaJN3a U
HWHTEPIIPETAIIH
nHpopManuu u
MH(POPMAIOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOM
JeSTeIILHOCTH

B o6nacTy ieHHOCTH Hay4yHOTrO O3HAHUS:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHON IPAKTUKU, OCHOBAHHOI'O Ha 1Majore
KYJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B
HOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE S3bIKOBOW U UUTATEIbCKON
KYJIbTYpPbI KaK CPE/ICTBA B3aUMOJCHCTBUS MEXKY JTHOIbMU
U TI0O3HAHMS MUDA;

OCO3HaHME LIEHHOCTU HaYy4YHOH AESITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATh MPOEKTHYIO U UCCIIE0BATENBCKYIO
NeSITeTbHOCTh WHANBUYAIBHO U B TPYIIIIE;

OBnajieHne yHUBEpCaIbHBIMHU YUE€OHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJIaJIeTh HABBIKAMU TOJTYYCHUST MHPOPMALIUH 13
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIIBHO
OCYILECTBIISATh MIOUCK, aHAJIN3, CUCTEMATH3ALMIO U
UHTEpHpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJIOB U GOpPM
IpeJICTaBICHHUS,

- CO3J1aBaTh TEKCTHI B PAa3IMYHBIX (OpMaTax ¢ y4eToM
Ha3Ha4YeHUs] UHQOpMaLMK U LEJIEeBON ayAUTOPHH,
BbIOMpas ONTUMANIbHYIO (hOpPMY MpPEACTABICHUS U
BU3YyaJIU3aIIH;

- OIIEHMBATh JIOCTOBEPHOCTh, IESTUTUMHOCTh
UH(OPMaIIK, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIBHHO-
STHYECKUM HOpMaM;

- UCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U

- YMETb IUIAaHUPOBATh U BBINOJIHATh XUMUUECKUI
9KCIIEPUMEHT (IIPEBPALLCHHSI OPraHUYECKHUX BELIECTB IIPU
HarpeBaHuy, MOJIy4eHHE ITUIICHA U U3yYEHUE ero CBOMCTB,
KayeCTBEHHbIE PEaKIIMU Ha aJIbJIETHU/Ibl, KpaxMall, YKCYCHYIO
KUCIJIOTY; JIeHaTypalus OelKOB IPU HarpeBaHUH, LIBETHbIE
peakiuu OeTKOB; MPOBOANUTH PEAKIIUN HOHHOTO OOMEHa,
OIIpeNIeNIATh CPeAY BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU
Ha cynb¢aT-, KapOOHAT- U XJIOPH/I- AHUOHBI, HA KATHOH
aMMOHMSI; pelllaTh SKCIIEPUMEHTANIbHBIE 33/1a4H 110 TeEMaM
"Metamisl" u "Hemeranisl") B COOTBETCTBUY C NIpaBUIaAMU
TEXHUKU 0€30IaCHOCTH IpU OOpAIlleHUH C BEIIECTBAaMH U
1a60paTOPHBIM 000PYI0BAHUEM; TIPEJCTABIATH PE3YJIbTATHI
XMMHUYECKOI0 KCIIEpUMEHTa B (popMe 3anicy ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U GOpMyIUPOBaTH BHIBOJIbI HA
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATH XUMHUECKYIO HH(OPMAIIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIAZIETh OCHOBHBIMU METOJaMH HAY4YHOT'O IIO3HAHMSI BEILIECTB
Y XUMUYECKUX SIBJIEHUH (HAOIII0IeHNE, U3MEPEHHE,
9KCIIEPUMEHT, MOJIETTMPOBAHUE);

- YMETh IIPOBOJIUThH PAcUeThl N0 XUMUYECKUM QopMysaM U
YPaBHEHHUAM XUMHUYECKUX PEaKIUN C UCIIOIb30BaHUEM
(U3NYECKUX BETMYNH, XapaKTePU3YIOIUX BELIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa (HOpMaibHbIE
yCIIOBUS) Fa30B, KOJIMYECTBA BELLIECTBA; UCIIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl IPUHATHS PEeLeHUN B
KOHKPETHBIX J)KH3HEHHBIX CUTYallUsX, CBSI3aHHBIX C




KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI B pELLICHUH
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPpraHU3allMOHHBIX
3ajia4 ¢ coOI0IeHuEeM TpeOOBaHUM 3PrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS], TPABOBBIX
U 3TUYECKHUX HOPM, HOPM MH(DOPMAIIMOHHON
0€30I1aCHOCTH;

- BJIaJIeTh HaBbIKAaMM PACIIO3HaBaHMs U 3aILUTHI
uHpopManuu, HHHOPMAIIMOHHOH 0€30acHOCTH
JMYHOCTH;

BEIICCTBAMU 1 UX IIPUMCHCHHUEM

OK 04. D¢ddexrTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTHBE
U KOMaH/Ie

- TOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHNE HABBIKAMH Y4EOHO-UCCIIEI0BATEIHCKOM,
MIPOEKTHOM M COLMATIBbHOMN ESTEIbHOCTH;

OBnazieHne yHUBEpPCATbHBIMA KOMMYHHKATHBHBIMU
NENCTBUSIMU:

0) cCOBMECTHasl 1€ TEIbHOCTb:

- TOHHMMATh U MCMOJIb30BATh MPEUMYIIECTBA KOMaHHOMN
Y MHIMBUIyaJIbHOM paboThI;

- IPUHUMATh LEIH COBMECTHOU E€ATEIbHOCTH,
OpTaHU30BBIBATh M KOOPAMHUPOBATH JIEUCTBHUS TI0 €€
JOCTH>KEHUIO: COCTAaBJIATH IUJIaH AEUCTBUH, paclpeaeiaTh
pOJIA ¢ YI€TOM MHEHHI YJaCTHUKOB 00CYXIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH PaOOTY B YCIOBUSAX
peabHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYIIECTBIISATh MO3UTUBHOE CTPATErMUECKOE MOBEICHNUE
B Pa3IMYHBIX CUTYAIHSX, IPOSIBISATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM

OBnasieHre yHUBEPCATHHBIMH PETYISTHBHBIMU
JEUCTBUSIMU:

T) IPUHSATHE ce0s U IPYTUX JIOACH:

YMETb IIJIAHUPOBATh U BBITOJIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpalleHuss OpraHNYeCcKUX BEIIECTB IIPU HarpeBaHUM,
IOJIyYEHUE 3TUJICHA U U3YYEHHUE €r0 CBOWCTB, KAUECTBEHHBIE
peaKIMU Ha albJeru/ibl, Kpaxmal, YKCYCHYIO KHCIIOTY;
JieHaTypalys OeJIKOB IIPU HarpeBaHUU, LIBETHBIE PEAKIIUU
0€JIKOB; MPOBOAUTH PEaKMK HOHHOTO 0OMEeHa, ONpeeNTh
Cpelly BOJHBIX paCTBOPOB, KAUECTBEHHbIE pEaKLUU Ha
cynbdar-, kapOoHAT- ¥ XJIOPUA- aHMOHBI, HA KATHOH AaMMOHMS;
pemiaTh dKCIepuMEeHTaIbHbIC 3a7auu 1Mo TemaM "MeTaisl" u
"HemeTanibl") B COOTBETCTBUH C IPABUIAMU TEXHUKHU
0€30MacHOCTH MPU 0OPAIEHUHU C BEIIECTBAMU U
1a00paTOpHBIM 000PYIOBAaHUEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOI0 IKCIIEpUMEHTa B (hopMe 3allucu ypaBHEHUI
COOTBETCTBYIOLIUX peakuuil 1 HOpMyaUpOBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;




- IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTHX JIIOACH MpH

aHaJIM3€e PE3YJbTATOB JIEATEIHHOCTH;
- IIPU3HABATh CBOE MPABO U MPABO JPYrUX JIOJCH Ha
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHMMATh MUP C MO3UITUN
JPYTOT0 YEJIOBEKA,;

OK 07. ConencTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpepl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTa,
TIPUHIIMITBI
OepexKIIMBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

B o6nacTu 5K0510rn4eckoro BOCHUTAHUA:

- ¢(OpMUPOBAHHOCTh 3KOJOTUYECKON KYIbTYpBI,
IIOHMMAHHE BIUSHUSA COLUAIBHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJIHON M COLIMATIBHOMN
cpefibl, 0CO3HaHUE II100aIbHOI0 XapaKkTepa
HKOJIOTMYECKUX MPOOIeM;

- IIJIJAHUPOBAHUE U OCYLIECTBJICHUE ACUCTBUI B
OKPY’KaIOIlleH cpefie Ha OCHOBE 3HaHUS Leei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYXKarolleu cpee;

- YMEHHE NPOTHO3UPOBATH HEOIATONPUSITHBIE
HKOJIOTMUYECKUE TIOCIIEACTBUS TPEANIPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAILIATh HX;

- paCcInpeHUC OIbITa ACATCIIBHOCTU 9KOJIOTHYECKOH

HaIIPaBJICHHOCTH,

- OBJIaACHHUC HAaBbIKaMH y‘Ie6HO'HCCHeﬂOBaTeHLCKOﬁ,

MPOEKTHOM M COLIMAIbHOMN NEATEIIbHOCTH;

- chopMupoBaTh MPEICTABICHUS: O XUMHUYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIN
XMMHUU B TIO3HAHUM SBJICHUN TPUPO/IbI, B GOPMUPOBAHUN
MBIIICHUSI U KYJIbTYpPbI IMYHOCTH, €€ (YHKLIMOHATIBHON
I'PaMOTHOCTH, HEOOXOAUMOM ISl PEeLIeHUs TPAKTUYECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpELE;

- YyMETb CO0JII0/1aTh IPAaBUJIIA SKOJOTUYECKH 1I€JIECO00Pa3HOrO
HOBE/ICHUS B OBITY U TPYZOBOM AEATEIbHOCTH B LENIAX
COXpAHEHHUsI CBOETO 370POBbs U OKPYKAOIIEW MPUPOTHON
CpC€abl; YUUTBIBATEL OITACHOCTH BOSI[CI\/IICTBI/ISI Ha )KHUBbIC
OpTraHHU3MbI OIIPEACTICHHBIX BCIICCTB, TIOHUMAasA CMBICJI
IIOKAa3aTelsl MPeIeIbHOM T0NyCTUMON KOHIIEHTPALUU

IIK




JIN4YHOCTHBIE pe3yJbTaThbl

JInyHOCTHBIE pe3yJIbTAThI
peau3anuu NporpaMMbl BOCIIUTAHUS

Koa su4HOCTHBIX
pe3yJabTaToB
peajau3amuun
NPorpamMmbl
BOCIIUTAHUSA

Oco3Haronmii ceds rpakJaHHHOM U 3aIIIUTHUKOM BEJIMKOW CTPaHbI

JP 1

IIposiBnsromui aKTUBHYIO TPAXAAHCKYIO ITO3ULIHIO, TEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTh NPUHIMUIAM YE€CTHOCTH, MOPSINOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKA AaKTMBHBIM M YYaCTBYIOIIMM B CTYJEHYECKOM U
TEPPUTOPUATIBHOM CaMOYIIPaBJICHHH, B TOM YHCJIE€ Ha YCIOBUAX
JIO0OPOBOJIBYECTBA, MPOAYKTUBHO B3aWMOJICHCTBYIONIMIA U y4aCTBYIOIIUI
B IEATEIbHOCTU OOIIECTBEHHBIX OpraHU3aIMi

JIP 2

CoOmotarouii ~ HOPMBI  MPABOMOPSIKA,  CICAYIOIIMA  UjcalaM
rpaKJIaHCKOT0 OOIIecTBa, oOeCreYeHUsl 0€30MacCHOCTH, MpaB U CBOOO
rpakaad  Poccun. JIoAnpHBIM K yCTAHOBKAM UM INPOSIBICHUSM
npencTaBuTeNied  CyOKyNnbTyp, OTIMYAIOMIMA WX OT TIpynm ¢
JNECTPYKTUBHBIM W JCBHAHTHBIM IOBEJCHUEM. JIeMOHCTPUPYIOUIHit
HENpUSTHE U MPEIyNpEekKNAOMUNA COIUAIBHO OMNAacHOE IOBEACHHE
OKPYKAFOIIHX

JIP 3

[TposiBnsromuii M JEMOHCTPUPYIOILMH YBaK€HUE K JIIOJIIM Tpy.a,
OCO3HAWOIIMKA IIEHHOCTh COOCTBEHHOro Tpyna. Crpemsuuiics K
(GOopMHpOBAaHHIO B CETEBOW cpesie JUYHOCTHO U MPO(hecCHOHAIBHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO CIEa»

JIP 4

JleMOHCTpUpYyIOIIMI ~ TIPHUBEPKEHHOCTb K POJHOM  KYJIbTYpE,
UCTOPUYECKON MaMsATH Ha OCHOBe J0OBU K PojauHe, ponHOMY Hapony,
MaJou poauHe, MIPUHSATHIO TPaJULIMOHHBIX LIEHHOCTEN
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccun

JIP 5

HpOSIBJ'[fIIOHII/II\/JI YBAXKXCHHUC K JIIOAAM CTApUICTO IMOKOJCHUA U TOTOBHOCTDH
K Y4aCTHUIO B COHH&HLHOP’I MOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX

JIP 6

Oco3Hatomuii  NPUOPUTETHYIO  LEHHOCTh  JIMYHOCTH  YEJIOBEKa;
YB@KAIOMIMKA COOCTBEHHYIO M UYXYK YHHMKAJIbHOCTH B Pa3IUYHBIX
CUTYallUsX, BO BceX opmax U BUAaX AESITEIbHOCTH.

JP 7

IIposBisromuiA ¥ JEMOHCTPUPYIOLIUN YBa)XKCHUE K IPEACTaBUTEISAM
Pa3IUYHBIX 3THOKYJIBTYPHBIX, COUAIBHBIX, KOH(PECCHOHAIBHBIX U MHBIX
rpynn. COonpuYacTHBIM K COXPAHEHHUIO, IPEYMHOKEHUIO U TPAHCIALUU
KYJIbTYPHBIX TPAIULUK U EHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHUCKOTO
rocyjapcrsa

JIP 8

CoOmromaronii ¥ mponaraHAMpYIOUIMM  OpaBuUia  3J0pOBOTO U
Oe3omacHoro oOpas3a JKM3HHM, CIOpTa; Mpexynpexaamui oo
NPEOI0JICBAIOIINN 3aBUCUMOCTH OT alIKOToJisl, Tabaka, MCUXOAKTUBHBIX
BEIECTB, a3apTHbBIX Urp © T.A. COXpaHSIONMH ICHUXOJIOTHYECKYIO
YCTOMYUBOCTh B CUTYaTUBHO CIIOKHBIX WJIM CTPEMHUTENIEHO MEHSIOLIIXCS
CUTyallusIX

JIP 9

3aboTAmumiics O 3alUTe OKpY’XKarolled cpellbl, COOCTBEHHOW M UYKOM
0€30MacHOCTH, B TOM yuciie NudpoBoi

JIP 10

[TposiBnsitonnii  yBaKeHHE K ICTETUYECKUM IIEHHOCTSIM, OOJIaIaroluit
OCHOBaMH 3CTETUYECKOU KYJIbTYpPBI

JIP 11

[IpuHUMarOmMii ceMeHbIE IIEHHOCTH, TOTOBBIM K CO3JaHHUI0 CEMbU U
BOCIIUTAHUIO JETEH; AEMOHCTPUPYIOIIMNM HENPUITHE HACUIMS B CEMbE,

JIP 12




yxoga OT pOHHTeHBCKOfI OTBECTCTBCHHOCTH, OTKa3a OT OTHONIICHUH CO
CBOMMHU JC€TbMHU U UX (1)I/IHaHCOBOF0 COZACPIKaHUA

JInyHOCTHBIE Pe3yJIbTAThI
peau3anuu NporpaMmMbl BOCIUTAHMS,

onpeacJIcHHbIC OTPACJI€BbIMHU TpGﬁOBaHHﬂMH K J1€¢JIOBBIM KadYeCTBaM JIMYHOCTH

JleMOHCTpUpYIOIIMI TOTOBHOCTD U CLIOCOOHOCTh BECTU JTUAJIOT €
JPYTHMMH JTHOJbMH, JOCTUraTh B HEM B3aMMOIIOHMMAHHUS, HAXOJUTh
o0IIMe e U COTPYAHUYATD IS MX JOCTHXKEHHS B IPOPECCHOHATHLHON
JESITEIIBHOCTH

JIP 13

[TposiBnsitonuii CO3HATETLHOE OTHOIICHUE K HEITPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIICITHOM MPO(ecCHOHATbHOMN 1
0OIIIECTBEHHON IEATEITLHOCTH

JIP 14

[TposiBsrONINil rpaXK/1aHCKOE OTHOLIECHHE K MPOpeCcCHOHATBHON
JEATEIIBHOCTH KaK K BO3MOKHOCTH JINYHOI'O y4acCTHs B PELICHUH
0O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHAIBHBIX IPOOIIEM

JIP 15

[IpuHHUMarOIM OCHOBBI 3KOJIOTMYECKOUN KYJIbTYpPbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO YKOJIOTHYECKOTO MBIILICHHUS, TPUMEHSFOIIHIA
OTIBIT KOJIOTUYECKH OPHUEHTUPOBAHHOM peIeKCHBHO-OLIEHOUHO U
MPaKTUYECKON JEATETbHOCTH B JKU3HEHHBIX CUTYAIUsIX U
poecCHOHANBHOM e TeNbHOCTH

JIP 16

[IposiBnsromuni HEHHOCTHOE OTHOILICHUE K KYJIBTYPE U UCKYCCTBY, K
KYJIbType PEUH U KyJIbTYpPE IIOBEJECHHUs, K KPaCOTE€ U TapMOHUHU

JIP 17

2. CTPYKTYPA M COJAEPXKAHUE YYEBHOM JUCIHUILINHBI

Bun yuebHol paboThl O6beM B yacax

O6beM 006pa3oBaTeIbHON MPOrpaMMbl AUCHUTUTUHBI 72

B T.4.

OCHOBHOE coJiepKaHNE 64
BT. 4.

TEOpeTUIEeCKoe 00ydeHne 30

MPAKTUYECKHUE 3aHSITUS 24

mabopaTOpPHBIE 3aHATHS 10

[TpodeccroHambHO-OPHEHTUPOBAHHOE CO/IepKaHKe (Coaep kaHue 6

[PUKIIATHOTO MOIYJIS)

B T. 4.

TEOpETHUECKOe 00yUueHne 2

MPAaKTUYECKUE 3aHATHS 4

[IpoMexxyTouHast aTTecTanus (3a4er) 2
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2.2. TemaTnyeckuii IJIaH U Co/iep:KaHNEe TUCIHHUIJIHHBI

HaunmenoBanue
pa3ziesioB U TEM

Copepxanue yueOHOro MaTepuana, 1abopaTopHble U MPaKTUYECKUE pabOThl 00yYarOIUXCs

O0BeMm
YacoB

dopmHpyeMbIe
KOMIIETCHIINU

2

4

OcHoOBHOE COJACPIKAHUC

Pa3nes 1. OcHOBBI CTPOEHHS BellecTBa

Tema 1.1. Ctpoenue
ATOMOB XUMHYECKHUX
3JIEMEHTOB M IPUpOAA
XUMHYECKOMN CBSI3U

OcHoOBHOE COACPIKAHUC

Teopernueckoe 00ydeHue

NI

CoBpeMeHHast MOJieNb CTpoeHus aroMa. CUMBOJIMYECKUM S3bIK XUMUU. XUMUYECKUN JIEMEHT.
DnekTpoHHas KoHpHrypaius atroma. Kimaccudukaruss XUMHYECKUX 3JIEMEHTOB (S-, p-, d-371eMeHTBI).
BanenTHsle 351ekTpoHbl. BasleHTHOCTh. DI€KTpOHHAs NPUPOJIa XUMUYECKON CBS3H.
DNEeKTPOOTPUIATENILHOCTD. BUIbI XuMU4eCcKol CBsA3M (KOBaJCHTHAsI, MOHHAS, METAJIJIMYeCcKasl,
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUS

HpaKTI/IquKI/IC 3aHATUA

Pemenue 3aganuii Ha KCMOJIB30BAHUE XMMUYECKOW CUMBOJIMKY M Ha3BAHUI COEMHEHHI 110 HOMEHKJIAType
MEXIYHAPOAHOTO COK3a TEOPETUUECKON U MPUKIAAHOW XMMUU U TPUBUAIBHBIX HA3BaHUM IS
COCTABJICHHS] XUMUYECKUX (POPMYJI IBYXaTOMHBIX COCTMHEHUM (OKCUIOB, CYIb()HI0B, TUAPUIOB U T.I1.) U
JPYTUX HEOPraHUYECKUX COCIMHEHNUN OTIAEIBHBIX KIIACCOB.

Pemenue 3aganuii Ha KCMOJIB30BAHUE XMMUYECKON CUMBOJIMKHA U HA3BaHUM COCIMHEHUI 10 HOMEHKJIAType
MEKIYHAPOJHOTO COK3a TEOPETUUYECKON U IPUKIIAJHONW XMMHUU U TPUBUAJIBHBIX Ha3BAHUM IS
COCTABJICHHS] XUMHUYECKUX (POPMYJT IBYXaTOMHBIX CO€TMHEHUM (OKCUJIOB, CYIb()HI0B, THAPUIOB U T.I1.) U
JPYTUX HEOPraHUYECKUX COCTMHEHNM OTJEIbHBIX KJIACCOB.

OK 01

Tema 1.2.
Ileproauueckuii 3aK0H
u tabmuma J[.U.
Menpeneesa

OcCHOBHOE coJiepKaHNe

TeopeTI/mecxoe 06yquI/Ie

[IpakTueckue 3aHsATHUS

[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICI
[Tepuonuueckoro 3akona J[.1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMHUECKOTO
aneMeHTa B [lepuoguueckoil cuctreme. MUpOBO33peHUECKOE U HaydyHOE 3HaueHue [leproanueckoro 3akoHa
J .. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB. Pelienue
MPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTePU3aLHUI0 XUMAYECKUX HIIEMEHTOB
«Metannudeckue / HeMeTaNInYeCKUE CBOMCTBA, NIEKTPOOTPULIATEIPHOCTh XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHUU C UX AJIEKTPOHHBIM CTPOEHUEM M TIOJIOKEHHEM B MIEPUOINYECKON CUCTEME XMMUYECKUX

OK 01 OK 02
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‘ anemenToB .M. MenaeneeBay

Pa3nes 2. Xumnyeckue peakiuu 10
Tema 2.1. Tunel OCHOBHOE COJIepKaHhE 4 OK 01
XAMHYECKHUX peaKUui Teopernueckoe oOyueHue 2

Knaccugukanus v TUIIBI XUMHUUYECKUX PEAKLIUI C yyacTHEM HeopraHuyeckux BemiecTB. CocTaBlieHUEe

ypaBHEHUH PeaKIMii COeTMHEHUS, Pa3JI0KEHHUS, 3aMEIICHUs, 0OMEHa, B T.4. pEaKIUi TOPCHHUSI, OKUCIICHUS-

BOCCTAHOBJICHMS. Y PaBHEHUS OKHCIECHUA-BOCCTaHOBIECHU. CTenenb okucieHus. OKUCauTens u

BOCCTaHOBHUTENb. COCTaBIEHUE U YPAaBHUBAHUE OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOA0OM 2

3JIEKTPOHHOIO OajaHca.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOU3BOJICTBEHHBIX MPOIIECCAX U

KU3HEJESATEIBHOCTH OPraHu3MOB

[IpakTueckue 3aHsATUS 2

KonunuectBeHHble OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI 110

YPaBHEHUSIM XMMHUYECKUX peakunid. Moib Kak eUHMIIA KOJIMYECTBa BemecTsa. MomspHas Macca. 3aKOHBI

COXpaHEHHS MacChl M SHEPTUU. 3aKOH ABOTaapo. MomsapHbIii 00beM ra30B. OTHOCHUTENBHAS TNIOTHOCTh

ra3oB. PacueTsl 10 ypaBHEHUSM XUMHUECKUX PEAKLUN C HCIOIb30BAHUEM MACChl, 00beMa (HOpMaJlbHbIE

YCJIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coaepKaHue 4 OK 01
DNEKTPOIUTHYECKA 5 Teopernueckoe obyueHue 2
Aucconunanus u Teopus anexTpoauTHueckoil nucconrannu. MoHsl. DneKTpoauTsl, HEANEKTPOIUTHI. Peakiiuu HOHHOTO
WOHHBI 0OMEH obmena. CocTaBlieHHE peaKIMii HOHHOTO 0OMEHA MyTeM COCTABJIEHHUS UX TOJHBIX U COKPAIEHHBIX

VOHHBIX YpaBHEHNH. KHCIOTHO-OCHOBHBIE peakllMU. 3aJaHUsI HA COCTABJICHUE HOHHBIX PEAKIUI

JlaGopaTopHble 3aHATHS 2

JIaGoparopHas pa6oTa "THIbl XMMUYECKUX peakiuii".

WccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIMXCs BEIIECTB) U IPU3HAKOB 2

XUMUYecKHX peakiuil. [IpoBenenue peakiuii HOHHOT0 0OMEHa, OIpeIeIeHUe CPe/Ibl BOJAHBIX PACTBOPOB.

3a/laHus HA COCTaBJICHHE HOHHBIX peaklui
KontponbHas padora 1 | CTpoeHHe BelecTBa U XUMUYECKHUE PEaKIIuU 2
Pa3nes 3. CTpoeHue U CBOICTBA HEOPTraHUYECKHX BellleCTB 16
Tema 3.1. OcCHOBHOE coJIep)KaHne 4 OK 01 OK 02
Knaccudukanus, Teopernueckoe oOyueHue 2
HOMEHKJIaTypa 1 [Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemiecTs. IIpocTbie U croxHbIe 5
CTPOCHHE BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHJIbI, THAPOKCUABI, KUCIOTHI, COIH). B3aumMocBs3b
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HEOPTaHUYCCKUX
BCIICCTB

HEOPraHMYEeCKUX BelIecTB. ArperaTHble COCTOSIHUA BellecTBa. Kpucramimyeckue u aMop(Hble BEIEeCTBa.
Tunsl KPUCTAIUIMUECKUX PELIETOK (aTOMHAas!, MOJIEKYJIsipHasi, HIOHHAs!, METalInYecKas). 3aBUCUMOCTh
(u3MYEeCKUX CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKON PELIETKHU. 3aBUCUMOCTb XUMHUYECKON
AKTHUBHOCTH BEIIECTB OT BUJIa XUMUYECKOM CBA3U U TUIIA KPUCTAJUINYECKOHN peleTku. [IpuunHbl
MHOI000pasusi BELIeCTB

[IpakTrueckue 3aHsATHS

Homenknatypa HeopraHmueckrx BEIIECTB: Ha3BaHHUE BELIECTBA UCXO/IS U3 UX XUMUYECKOU (DOPMYIIBI TN
COCTaBJICHHE XUMUYECKOU (DOPMYITBI MCXO/sI U3 Ha3BaHUs BemecTBa o MexayHapoaaon (MIOITAK) wim
TPUBHAJIBHOM HOMEHKJIATYpeE.

Pemenne npakTHYeCKUX 3aJJaHUH 1O KIIACCH(PUKAIIUN, HOMEHKIIATYPE U XUMHUECKUM (HOopMyITaMm
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIaccoB (yrapHbIil ras, yrieKuciblil ra3, aMMuaKx, raiieHasi u3BecTb,
HeraimeHas H3BeCTh, ITUThEBAsI CO/A U APYTUX): HA3BIBATh U COCTABIIATH POPMYIIBI XUMHUYCCKHUX BEIICCTB,
ONpeNesATh NPUHAAJICKHOCTh K KJIaccy.

HcTounnku XuMuIecKoi nHpopMaIuu (CpeIcTB MacCOBOM MH(popMaIuu, ceth MHTepHET U Ipyrue).
[Tonck nadopManuu no HazBaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM opmMyaam

Tema 3.2. dusuko-
XHMHYECKHE CBOMCTBA
HeopraHqucm/Ix
BEILIECTB

OcCHOBHOE coJiepKaHNe

TeOpeTI/I‘leCKOG O6y‘IeHI/I€

Mertambl. O6mue Guznyueckne U XuMUYECKHe CBoMCcTBa MeTAIIIOB. CITocOOBI TTOJTyYeHHS. 3HaUEHNE
METAJIJIOB U HEMETAIIJIOB B MPUPOJIE U KUZHECATENIFHOCTH YelIOBEKa U OpraHn3MoB. Koppo3ust MeTasios:
BHJIBI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJIOB OT KOPPO3HUH.

Hemerannel. O0uue ¢puzndyeckre 1 XuMHUYECKUE CBOMCTBAa HEMETaIOB. TUNHYHBIE CBOMCTBA METAIIIOB
Y- Yl rpynn. Knaccuduxanus u HomeHK1aTypa coelMHeHUu HeMeTauioB. KpyroBopoTel OMOT€HHBIX
2JIEMEHTOB B IIPUPOJIE.

OK 01 OK 02

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHINX OKCHJIOB U THAPOKCHJIOB.

[IpakTueckue 3aHsATUS

CocraBiieHnEe ypaBHEHUN XUMUYECKUX PEAKIIUI C y4aCTUEM MPOCTBIX U CIOXKHBIX HEOPTaHUYECKUX
BELIECTB: OKCHUJIOB METAJIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHMUYECKUX KUCIOT,
OCHOBAaHUHU M aM()OTEPHBIX THIPOKCHI0B, HEOPIraHUYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOICTBA.
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA U MOJIYYCHHUE
HEOPraHUYECKHUX BEILECTB.

Tema 3.3.

OcCHOBHOE coJiep>KaHHe
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Nnentuduxanys
HEOPTaHUYECKUX
BEIIECTB

JlaGoparopHble 3aHATHS

JlaboparopHas pabota «aeHTrudukamnmss HEOPraHUMIECKUX BEIICCTBY.

PeiieHre 3KCIEpUMEHTATBHBIX 3a/a4 [0 XHMHYCCKMM CBOMCTBAM METAVIOB W HEMETAJIOB, 10
pacro3HaBaHMIO U MOJYYCHUIO COCMHEHHI METAJUIOB U HEMETAJIIOB.

Wnentudukariys HEOPraHUUECKHX BEIIECTB ¢ UCIOIb30BAHUEM MX (PU3UKO-XUMHUYECKUX CBOUCTB,
XapaKTePHBIX KAUECTBEHHBIX peakinii. KauecTBeHHbBIE peakiuu Ha Cysib(daT-, KapOoHAT- ¥ XJIOPU/I-
AHHUOHBI, HA KATHOH aMMOHHS

OK 01 OK 02

KontponpsHas pabora 2

CBolicTBa HEOPTraHUYECKUX BELLECTB.

Pa3znean 4. CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelIeCTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

OcCHOBHOE coJiepKaHNe

TeOpeTI/I‘leCKOG O6y‘IeHI/I€

N

[losiBneHue n pa3BUTHE OPraHUYECKON XMMMH Kak Hayku. [IpenMer oprannueckoit xumuu. Mecro u
3HAYEHUE OPraHUYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOEHUE KaK MOPAJOK COEMHEHHSI aTOMOB B MOJIEKYJIE COTIACHO UX BAJIEHTHOCTH.
OCHOBHBbIE MOJOKEHUS TEOPUHU XMMHUECKOI0 CTPOEHUS OpraHndeckux coenunenuit A.M. byrneposa.
VYriepoaHblii CKEJIET OPraHu4eCKON MOJIEKYJIBI. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOEHUS
MoJeKyJl. U3omepust 1 u3oMephl.

[Tonsatue o pyHkumoHanbHOH rpynmne. Panukan. [puHune knaccupukanuy opraHuiuecKuX COeTUHEHUH.
MesxayHapoiHasi HOMEHKJIATypa U IPUHIUIBI HOMEHKJIATYpbl OpraHuueckux coequHeHui. [lonstue 06
a30TCOJepkKAIINUX COSIUHEHMSIX, OMOIOrMYeCKH aKTUBHBIX BellecTBax (YriieBoAax, skupax, Oenkax u zip.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHUAX (MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO)

OK 01

HpaKTI/I‘leCKI/IC 3aHATUA

Homenknarypa opraHu4ecKuX COeTUHEHNN OTAETbHBIX KIIACCOB (HACHIIICHHBIC, HEHACBIIIICHHBIC U
apoOMAaTU4eCKUE YIIIeBOIOPO/Ibl, CIUPTHI, (PEHOIIBI, allbJETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JP.)
CocraBieHre TIOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OPTaHUYECKUX BEUIECTB OTIACIBHBIX
KJIaCCOB, UCIOJIb3YsI X HAa3BaHUS MO CHCTeMaTUYecKoi HOMeHKaType. PacueTs! npocreiiiiei hopmybl
OpPraHUYECKO MOJEKYJIbl, UCXOJS U3 3JIEMEHTHOro coctasa (B %).

Tema 4.2.CBoiicTBa
OpTraHUYECKHUX
COEINHEHUN

OCHOBHOE coaepKaHuE

12

Teopernueckoe obydyeHue

OU3NKO-XUMUYECKUE CBOMCTBA OPraHMUECKUX COSAMHEHH OTAETBHBIX KI1acCOB (0COOEHHOCTH
KJIacCU(PUKAIIMKA ¥ HOMEHKJIATYPhl BHYTPH KJlacca; TOMOJIOTHYECKUHN psi v o011ast hopMyrna; H30MepHs;
(dbu3nUecKre CBOMCTBA; XUMUYECKIE CBOMCTBA; COCOOBI MOTYUYCHHS):

- IPCACIIBHBIC YITICBOAOPOAEI. FopeHHe METaHa KaK OJJMH M3 OCHOBHBIX HCTOYHHKOB TCIIJIa B

OK 01
OK 02
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MIPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIEBOIOPOAOB, HAX0XKIEHUE B IPUPOJIE U IPUMEHEHHE
AJIIKAHOB;

- HempeeabHbIe (ATKEHBI, aTKMHBI M aJIKQJIMCHBI) U apOMAaTHYECKHUE YTIIEBOIOPObl. ['opeHune aneruieHa
KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU ISl CBAPKU M PE3KU METAIOB - KUCJIOPOJACOIEPKAIINE
coenmuHEHHUS (CUPTHI W (PEHOJbI, KapOOHOBBIE KHCIOTHI U 3(UPHI, aTbIACTHIBI M KETOHBI, >KHPHI,
yrneBoabl). IIpakThdyeckoe TpUMEHEHHWE ATWJICHIVIMKONA, ThUIepuHa, ¢eHona. [Ipumenenue
dbopmanipierua, areTalbAeruaa, YKCYCHOH KHCIOThI. Mpla KakK COJM BBICIIMX KapOOHOBBIX KHCIOT.
Moroiue CBOMCTBa MbUIA - a30TCOJAEPXKAIIME COCAUHEHUS (aMUHBI M aMHHOKHUCIOTBHI, OEJKH).
BricokoMonekynsipHble COeIMHEHUs! (CMHTETUYECKUE U OHMOJIOTHYeCKH-aKTHBHBIC). MOHOMEp, MOIUMED,
CTPYKTYpHOE 3BeHO. [lonnumepu3alius STHIeHa Kak OCHOBHOE HAMPABIIEHUE €T0 UCIIOIb30BAHMS.
I'eneTnyeckas CBSI3b MEXKAY KJIaCCAMH OPTaHUYECKUX COETMHEHUI

[IpakTrueckue 3aHsATHS

CBoiicTBa OpraHMYECKUX COCTUHEHNUN OTAEIbHBIX KJIACCOB (TPUBHATIbHASA U MEKAYHAPOIHASL
HOMEHKJIATypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOTYYEHUS ): TIpEaeNIbHBIC (aJIKaHBl M IUKIIOATKAHbI),
HenpeaeabHbIe (AIKEHbI, AIKUHBI U aJIKaIUeHbI) U apOMaTHUECKUE YIIIeBOJOPO/bl, CIIUPTHI U (DEHOJIbI,
KapOOHOBBIE KUCIOTHI M (UPHI, aTbJIETUIB M KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HA COCTABJICHUE YPABHEHUH XMMUUYECKHUX PEAKIMK ¢ y4aCTHEM OpraHM4eCKHX
BEIIECTB HA OCHOBAHUM UX COCTAaBA U CTPOCHMS

CocraBieHue cxeM peakiuil (B TOM Yuciie M0 NPeAIOKEHHBIM LeoYKaM
MIPEBPALICHHH ), XapaKTePU3YIOIINX XUMUUYECKHE CBOMCTBA OPraHMUECKUX COCUHEHUH OTAEIbHBIX
KJIaCCOB, CIIOCOOBI UX MOJIyYEHHs U Ha3BaHHE OPraHNYECKUX COSIMHEHHH MO TPUBUAIBHON WIIH
MEXIyHAPOAHOU CHCTEMATHYECKOM HOMEHKIIAType. Pelenne npakTuKo-OprueHTHPOBAHHBIX
TEOPETUYECKUX 3aJaHUI HA CBOMCTBA OPraHUYECKUX COCIMHEHHUM OTIENbHBIX KIACCOB

JlaGopaTopHble 3aHATHS

JIaGoparopHas pabota "lIpeBpalieHns opraHn4ecKrux BELIECTB IPU HAarpeBaHuu'".
[Tonyuyenue sTHIeHA U U3yYEHUE €r0 CBOKMCTB. MOENMpPOBaHUE MOJIEKYJI U XUMUYECKHUX IIPEBPAILICHUN HA
IIpUMepE 3TaHA, ITUJICHA, ALETUIICHA U JP.

Tewma 4.3.
Nnentuduxanus
OpraHUYECKUX
BEIIECTB, UX 3HAYCHUE
Y IPUMEHEHHUE B
OBITOBOM U

OCHOBHOE coaepKaHNE

(o]

Teopernueckoe obydeHue

buoopranunueckue coenunenus. [lpumenenne u Guoaoruyeckas poib yriaeBoJoB. OKUCIIeHHE yIIeBOIOB -
HCTOYHUK SHEPTUH JKUBBIX opraHu3MoB. O01acTu NpUMEeHEeHNs aMUHOKHUCIIOT. [IpeBpaieHus 6eakoB
UM B opranusme. buonornueckue GpyHkiun 6enkoB. bruonornueckue GpyHkuun xupos. Ponb
OpPraHMYECKO XMMUU B pelIeHUH MPo0sIeM MUIIEBOM 6€30MacHOCTH.

OK 01
OK 02

16




HpOHSBOI[CTBCHHOﬁ
ACATCIIBHOCTH 4YCJIOBCKA

Posb oprannueckoil XMMuN B pelIeHUH podIieM 3HepreTuyeckoi 6€30MacCHOCTH, B PAa3BUTUN MEHULIMHBL,
CO3/1aHUH HOBBIX MaTE€pHaJIOB, HOBBIX HCTOUYHUKOB YHEPIHH (AIbTEPHATUBHBIE HUCTOYHUKU YHEPTHUH).
OnacHOCTh BO3JECHCTBYS HA KUBBIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTACIBHBIX KJIACCOB
(yraneBogoposl, CiupThl, (hEHOIIBI, XJIOPOPraHUYECKHE MTPOU3BOIHBIC, alTbACTHIBI U JIP.), CMBICT
IIOKa3aTessl NPeAesIbHO TOMYCTUMOM KOHLIIEHTPALuU

JlaboparopHbIe 3aHATHS

JlaGopaTopHas padora: "N neHTudukaius opraHndecKux COeTMHEHUN OTIEIbHBIX KJIacCOB"
Wnentudukarus opraHidecKuX COSTMHEHUN OTJENIbHBIX KIIACCOB (HAa MPUMEpE albJACTHAO0B, KpaxMara,
YKCYCHOM KUCIIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTePHBIX
KaueCTBEHHBIX peaknuid. JleHaTyparus Oenka mpu HarpeBaHuu. L[BeTHbIC peakiiuu OEIKOoB.
Bo3HUKHOBEHME AHAIUTUYECKOTO CUTHAJA CTOYKH 3PEHHS] XUMHUYECKHUX MPOLIECCOB MPU MPOTEKAHUU
KaueCTBEHHOW PEAKINH, MO3BOJISIIOIICH ICHTH(OHUIIMPOBATH MPEJIOKCHHBIC OPraHUYECKHIE BEIECTBA

KoHTtposbHas pabdora 3

CprKTypa M CBOMCTBa OPraHn4YCCKUX BCIICCTB.

Pa3pea 5.

Kunernueckue n TCEPMOAUHAMHUYCCKHUEC 3AKOHOMEPHOCTHU ITPOTCKAHUA XUMHYECCKHUX pealclmﬁ

Tema 5.1.

OcHoOBHOE COACPIKAHUC

OK 01 OK 02
1IK..

CKOpOCTh XMMUYECKUX
peakuuii. XuMu4eCcKoe
paBHOBECHE

TeOpeTI/I‘leCKOG O6y‘IeHI/I€

NN

CKOopoCTh peaklMM, €€ 3aBUCHUMOCTh OT pa3IUYHbIX (DAaKTOPOB: HPHUPOJbI PEArUPYIOLIUX BELIECTB,
KOHLIEHTPALlUN PEarupyolux BEMIECTB, TEMIIEPATYPHI U MJIOIAAN PEAKIIMOHHON ITOBEPXHOCTH. TernoBbie

3¢ (DHEeKTbl XUMUYECKUX peakuil. DK30- U 3HAO0TEPMHUUECKUE, PEAKIIUH.

OO6patuMocTh peakiuil. XuMHYECKOe PaBHOBECHE U €r0 CMEIEHHUE M0/1 ACHCTBUEM Pa3InYHbIX (DaKTOPOB
(KOHIIEHTpalMs peareHTOB WK IPOAYKTOB PEaKIMH, JaBIeHNE, TEMIIepaTypa) Ui CO3JaHus
ONTHMAJIbHBIX YCIOBUN NPOTEKAHUS XUMHUYECKUX NpoueccoB. [Ipunnun Jle [laTtense

[IpakTueckue 3aHsATHUS

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33/IaHUI Ha aHATN3 (PaKTOPOB, BIHSIONINX HA M3MEHEHHE CKOPOCTH
XUMUYECKON PEAKIMH, B T.4. C MO3UIUN IKOJIOTHUECKH I1€JIeCO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOM

ACATCIIBHOCTU B LCJIAX COXPAHCHUA CBOCTO 3JO0POBbBA U Oprxcanmeﬁ HpPIpOI[HOfI Cpcabl.

Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHN Ha MpuMeHeHne npuHuuna Jle-Ilatense ns HaxoxaeHus
HaIpaBIICHUs] CMEIICHUS PABHOBECUS XUMUYECKON peaKINK U aHAINU3 (PaKTOPOB, BIUSIONIUX HA CMEIICHUE

XUMHNYCCKOT'O paBHOBECUA

Pa3nes 6. PacTtBopsl

Tema 6.1.
[Tonsatue o pactBopax

OCHOBHOE cOoJIep)KaHne

TCOPCTH‘-ICCKOC O6y‘-IeHI/IC

PaCTBOpCHI/IC KakK (bl/ISI/IKO-XI/IMI/IquKI/Iﬁ rmponecc. PaCTBopBI. CnocoObl IIPUT'OTOBJICHUS PACTBOPOB.

NINN| P>

OK 01
OK 02
OK 07
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PactBopuMocTs. MaccoBas 1075 pacTBOPEHHOro BemecTBa. CMBICH MOKa3aTess NPeleabHO TOMyCTUMON
KOHIICHTPALIUHU U €r0 MCIIOJIB30BAaHHUE B OLIEHKE SKOJIOIMYECKON 6€30MacHOCTH.

[IpaBuia S5KOJOTHYECKH I1€1IeCO00pa3HOro MOBEAEHUS B OBITY U TPYIOBOM JAEATEIBHOCTH B IIEINAX
COXPAHEHUs CBOETO 3J0POBbS M OKPYXAIOWIEH HPUPOJHOM CPEAbl; ONACHOCTh BO3JAECHCTBHUS HAa JKUBBIE
OpraHu3Mbl OIIPE/ICTICHHBIX BEILIECTB.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBOH U
IIPOU3BOJICTBEHHOM JE€SATEIBHOCTH YEIOBEKA

Tema 6.2. OcHOBHOE cOJIep KaHNe 2 OK 01
Hccnenosanue cBoiicTB | JlabopaTopHble 3aHITUS 2 OK 02
pacTBOpOB JTaGoparopHas pabota «IIpUroTOBICHHE PACTBOPOBY. OK 04 IIK...

[IpuroroBneHre pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLEHTpauuu (C MPAKTUKO-OPHUEHTUPOBAHHBIMU 9

BOIIPOCaMH) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB.

Penienue 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOI0 MOLYJIsl)
Pazpnen /. Xumus B ObITY U IPOM3BOJCTBEHHO 1esITeIbHOCTH YeJIOBEKa 6
Tema 7.1. OCHOBHOE COJIep)KaHhe 6 OK 01
XuMmus B OBITY U Teopernueckoe o0yueHue 2 OK 02
IPOU3BOJICTBEHHOM Hogelimme 10CTHKEHUs] XUMUYECKON HAYKH M XUMHUYECKON TeXHOJIOTHU. Posb XumMuu B o0ecriedeHnn OK 04
ACSATEIBHOCTH 9KOJIOTHYECKOM, SHEPTETHUCCKOM M MHUIIEBON 0€30IMaCHOCTH, Pa3BUTHU MEIUIIUHEL. [IpaBuiia monucka u OK 07
YesioBeKa aHaJIM3a XUMHUYECKOW MHPOPMALIUU U3 pa3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-HayuyHas JUTeparypa, TIK...

CpeJcTBa MaccoBOi MHGopmanuu, cetb MIHTepHET)

ITpakTHyeckue 3aHsATUS 4

[Touck u aHanmu3 KEHCOB O MPUMEHEHMM XWMHUYECKHX BEIIECTB W TEXHOJOTHH C y4eToM Oymymieit

npoeCCHOHATLHON JIeITELHOCTH M0 TeMaM: BaKHEHIINE CTPOUTENbHbIE MaTepUallbl, KOHCTPYKLIMOHHBIE

MaTepuaibl, KpackH, CTEKJIO, KepaMUKa, MaTepUasbl JUIsl AJIEKTPOHHKH, HAaHOMAaTepHallbl, TEKCTHJIbHbIE

BOJIOKHA, MCTOYHUKU DHEPrHH, OPraHUYECKHe U MHHEpaJbHbIe YI0OpEeHMs, JIEKapCTBEHHBIE BEIECTBA,

OBITOBAsI XUMHUS.

3ammra: [IpencraBieHue pe3ynbTaToB pelieHns KeicoB B (hopMe MUHU-I0KIAa ¢ Ipe3eHTaluen

[IpomexyTouHas aTTecTanys o IUCHUIUIMHE (3a4eT) 2

Bcero 72
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3.YCJOBUS PEAJIN3AIIMN OBIIIEOBPA3OBATEJIBHOM JUCHUILIAHBI
3.1.TpedoBanusi K MUHUMAJIbHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecneYeHHI0.

Jlnst peanu3anuyl MPOrpaMMbl TUCIMIIMHBI JOIDKHBI OBITH MPEyCMOTPEHBI CIIEIYIOIINE
CHelMallbHble TOMEIICHUA: Y4eOHBIH KaOMHET XUMUU W/HWIK y4eOHOW XHMHUYECKOMN
1abopaTopuu.

O6opynoBanue yuyeOHOro kabuHeTa (HarJSIAHBIC MOCOOMs): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIeNIell MOJIEKYJI, MOJENH KPUCTAJUIMYECKHX PEIIeTOK, KOJUICKIIMM MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEpaioB, Tabiuua
Menpeneesa, yaeOHbie GribMbl, UPpoBBIE 00pa30BaTEILHBIC PECYPCHI.

Texnuyeckue cpeacTBa OOy4YeHHs: KOMIIBIOTED C YCTPOWCTBAMHU BOCIPOU3BENICHUS
3ByKa, NPUHTEp, MYJIbTUMEAUA-TIPOCKTOP C OHKPAHOM, MYJIbTHMEIHIHAs JOCKa, YKa3Ka-
pe3eHTep AJIs IPE3CHTALUN.

O6opynoBanue nabopaTopur M pabOUYMX MECT J1A0OpATOPUM: MEH3YpPKH, IUIETKHU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYMbl, IPEAMETHbIE U MMOKPOBHBIC CTEKJIA, TUIAHIIETHI
JUI KaleJbHBIX Ppeaknuid, (MIbTpoBaibHAs Oymara, HMpPOMBIBAIKH, CTEKIISIHHBIE MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC IaJOYKU, IITATHUBBI IS
pOoOUPOK; MEPHBIE IMIIMHAPHI, BOPOHKH CTEKIISTHHBIC, BOPOHKH JICTUTEIbHbIC [IUIHHIPUYECKHIE
(50-100 mu), cTymku ¢ TecTHKOM, GappopoBbIe YalIKH, MAHIETHI, QHUILTPHl OyMaXKHbIE, BaTa,
MapJisi, YacoBBbIE CTEKJA, JJIEKTPOIUIMTKH, JIa0OPAaTOpHBIC INTATHBBI, CHUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ui MOTYYeHHs Ta30B (MU MPOOHpKa C Ta300TBOAHON TpYOKOil), nepkaTenu
JUTSL TPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3AaTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC IIMIIIBI; CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 mur) u meprblie kKouObl (25, 50, 100 u 200 wmur), BonmsHas OaHs (WiIn
TEPMOCTAT), CTEKJSHHBIC MAaJOYKHU; KOHMYECKHe KojaObl anms tutpoBanus (50 m 100 mum);
WH/IMKATOpHBIE TOJOCKK Juis onpeaeneHns pH W cTaHgapTHas WHIUKATOpHAs IIKaa;
YHUBEpCaJIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUISL TATPOBaHUs, MeauiuHckue mmnpuibl Ha 100-150 mi, nabopaTtopHble W/WIINM aHATUTHYECKHE
Bechl, pH-MeTpbl, cymmbHbIi mkad, u ap. 1adopatropHoe 000py10BaHUE.

3.2.UndopmannoHHoe odecriedeHne 00y4eHust

[lepeueHb peKOMEHTyeMbIX Y4eOHBIX M3/IaHHM:
OcHognasa numepamypa

1. AnekcanapoBa, J. A. AHanuTtnueckas xumus. B 2 xu. Kuaura 1. Xumuueckue MeTombl
aHain3a: yueOHuk u npaktukyM ans CIIO / 3. A. Anekcannposa, H. I'. lNaiinykoBa. —
3-e u3., uctp. u non. — M. : U3natensctBo FOpaiit, 2019. — 533 c.

2. Eropos B.B. O6mas xumus: yueouuk mis CI10/ B.B.Eropos. — Caukt-IleTepOypr:Jlams,
2022. -192 c.

3. Koo, M. U. Opranmueckass xumus: y4eOHUK st By3oB / M. U. Kimonos, O. B.
[Tepmuna. — Cankr-IlerepOypr : Jlans, 2021. — 148 c.

4. Koposun H. B. O6mas xumus. Teopust u 3amaqu : yueOHoe mocobue mus crmo / H. B.
Koposun, H. B. Kynemos, O. H. I'onuapyk [u ap.] ; nox pegakuuein H. B. KopoBuna u
H. B. Kynemosa. — 2-¢ u3j., crep. — Cankr-IletepOypr : Jlanb, 2022. — 492 c.

5. Jlakuza, H. B. Ananutuueckas xumus : yde0.-meron. nmocobue / H. B. Jlakuza, C. A.
[lItur ; M-Bo Hayku u BbIcil. oOpa3zoBanus Poc. ®@enepanum, Ypar. denep. yH-T. —
ExarepunOypr : U31-Bo Ypai. yn-ta, 2019. — 139 c.

6. Tapxo K.IO. OOmias Heopranumveckas XuMus. OKHCIUTEILHO-BOCCTAHOBUTEIHHBIC
peaknuu U XuMHueckoe paBHoBecue. COOpPHUK 33/1aHUi U BapHAHTOB: yuyeOHOe mocodue
s CITO/ K.}O.Tapxos. - Cankt-Iletepoypr:Jlans, 2022. -80 c.
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Jlonoanumensnas numepamypa

R/B/Rbtycrfz/ - 9-e uzn., M.: Usnatensckuii nentp «Akagemusy», 2015. — 288 c.

A.A. UzparensctBo «Axanemusy — 2017. — 464 c.

3axapoBa T. H. Opranuyeckas xumus

bernk B.B. ®usmyeckas u komougHas xumus: yueOnmk mus CIIO/ B.B.benuk,

I'my6okoB FO.M. Ananmutuueckas xumus / ['mybokoB KO.M. u ap. Ilox pen. Nmenko

yael. JUIsl CTyH. YYPSXKACHHH cpen. mpod.

obpazoBanmus / T. H. 3axapoBa, H. A. T'onmoBmeBa. — M.: M3nmaTenbckuii 1EHTP
«Axagemus», 2012, — 400 c.

4., KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUA AUCIHUIIJIMHBI.

KoHTposb M oOleHKa pe3ylbTaTOB OCBOCHHUS O0O0IIe00pa3oBaTEIbHON TUCIUILIAHBI
pacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIMX
1 IpodeCCHOHATIBHBIX KOMIIETEHIIUH 10 pa3zesiaM U TeMaM CoJIep>KaHus yueOHOro MaTepuaia

Monyas / Pasznen /

Ne Tema Pe3yabTaT 00yuenust OueHoYHbIe MEPONIPUSITUS OK
[ OcHOBHOI MOYJb
1 ®opmyJIMPOBaTh 6a30BbIe
Pasnen 1. OcHoppl | MOHATHS M 3aKOHBI XMMHH
CTPOEHM
BellecTBa
1.1 |Crpoenne atoMoB  |COCTaBISATH XUMHIECKHC 1. Tect«CTtpoeHue aTOMOB OK 01
XUMHAYECKHX (bopMyIbl COETUHEHUH B XUMHAYECKHUX 3JIEMEHTOB U IIPUPOJA
SJIEMEHTOB U COOTBETCTBHHM CO CTENIEHBIO  [XMMHYECKOU CBAZM.
pupojia OKHCJIEHUSI XUMUYECKHIX 2. 3aa4yM Ha COCTaBJIEHUE

XUMHUYECKON CBSI3H

DIIEMEHTOB, UCXOJIS U3
BAJICHTHOCTH U
DIICKTPOOTPUIIATEIIBHOCTH

XUMHYECKUAX (POPMYIT TBYXaTOMHBIX
coelMHEHMH (OKCHIIOB, CYJIb(HUIOB,
TUIPUIOB U T.11.).

3.3amaHns Ha UCHOJIB30BaHNE
XUMHYSCKON CUMBOJIMKH 1
Ha3BaHUM COEIMHEHHI 1O
HOMEHKJIAType MEXAYHAPOJHOTO
COI03a TEOPETUUECKON U
MIPUKIIATHON XUMHUHU U TPUBUATBHBIX
Ha3BaHUU JUI COCTABJICHUS
XUMHYECKUAX (POPMYIT TBYXaTOMHBIX
CoeTMHEHMH (OKCHIIOB, CYTb(HUIOB,
TUAPUIOB U T.I1.) B IPYTHX
HEOPTraHUYECKUX COCTUHEHUIN

OTACJIBHBIX KJIaCCOB
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1.2

Tlepuoauueckuii
3aKOH M Ta0IuIa
JI.11. MenneneeBa

XapakTepru30BaTh XUMHUUYECKHUE
PIIEMEHTHI B COOTBETCTBHH C UX
[MOJIOKECHUEM B TIEPUOIUUECKON
CHCTEME XUMMHUYECKUX
biaemenToB JI.M. MenzaeneeBa

Tect «MeTtamnnueckue /
HEMETAIUIMYCCKUE CBOMCTBA,
PIEKTPOOTPULIATEILHOCTD U
CPOZCTBO K DIIEKTPOHY XUMHUYECKUX
5JIEMEHTOB B COOTBETCTBHE C MIX
PIIEKTPOHHBIM CTPOCHUEM U
[MOJIOKECHUEM B TIEPUOIUIECKOM
CHCTEME XUMUYCCKUX DJICMEHTOB
JI[.1. MenneneeBay.

2. IlpakTudeckue 3agaHus HA
YCTaHOBJICHHE CBSI3H MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKHUX
PIEMEHTOB U MEPUOIUYECKUM
M3MEHEHHEM CBOMCTB XMMHYECKHX
JICMEHTOB M X COCIUHCHHH B
COOTBETCTBUH C IOJIOKEHUEM
[Iepuonnueckoi cucreme.
[[pakTHKO-OpHUEHTHPOBAHHEIE
TEOPETHUCCKUE 3aTaHMs Ha
XapaKTEPU3AIUI0 XUMUIECKUX
bJIeMEHTOB: «MeTanueckue /
HEMETAJNIMISCKHE CBOMCTBA,
PIIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K DIIEKTPOHY XUMHUYECKUX
5JIEMEHTOB B COOTBETCTBHE C MIX
3J'I€KTpOHHI)IM CTpOGHI/ICM nu
[MOJIOKECHUEM B TIEPUOIUICCKOM
CHCTEME XMMUYCCKUX DJICMEHTOB
JI.1. MenneneeBay

OK

01

OK 02

Pasnei 2.
XHUMHYECKHE
peakiu

XapakTepu30BaTh THIbI
XHMHU4YEeCKHX peakuuii

Koutpoabhas paGora «Ctpoenne
BelIeCTBA M XUMHYECKHE
peaxkuumn»

2.1

THUmel XUMHYECKUX
[peaxkuuii

CoCTaBIIATh peaKINU
COEIMHEHUS], Pa3JIOKECHUS,
0OMeHa, 3aMeIIeHH,
OKHCITUTEIBHO-
BOCCTAHOBHUTCJIbHBIC pCaAKIINU

1. 3amaun Ha COCTaBIIEHHUE
YPaBHEHUH peaKIuii:

- COeIVHEHUS, 3aMeIICHHS,
paszioxeHwust, 0OMeHa;

- OKHCJIMTENbHO-
BOCCTAHOBUTEILHBIX PEaKIUii C
MCIIONTb30BaHHEM METO/Ia
HJICKTPOHHOT'O OajaHca.

2. 3amayn Ha pacyeT MacChl
BEIIEeCTBa WIH 00bEMA

1. Tra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MIIN
00BEMY OIHOTO U3 YUaCTBYIOLINX B
[PEaKIMU BELIECTB; PacUETHl MaCChl
(06b€Ma, KOTMIECTBA BEIIECTBA)
[IPOIYKTOB PEaKIiy, €CIH OJTHO U3
BELIECTB UMEET

OK

01

OK 04
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2.2

DIICKTPOIUTHYCCKAS
nucconuanys U
MOHHBIN 00OMEH

COCTaBJISATh YPaBHEHUS
XHUMHUYCCKUX PEAKIIMH HOHHOTO
0OMEHA C yJ4acTHEM
HEOPraHMYECKHUX BEIIECTB

1. 3apanus Ha cocTaBieHUe
MOJICKYJISIPHBIX U MOHHBIX PEaKIuii
C y4acTHEM KHUCJIOT, OCHOBaHUI U
COJIeH, yCTAaHOBJICHUE N3MCHCHUSI
KUCJIOTHOCTHU CPEJIBI.

2. Jlabopatopnas pabora «Tumsrl
XHUMHYECKUX PEaKIHiy.

OK 01

Pa3nea 3.
CTpoeHue u
CBOIiCTBa
HEOPraHUYeCcKHX

HUccnenoBarb cTpoeHNe U
CBOMCTBa
HEOPraHu4eCcKUX BellecTB

KonTpoabnasi padora «CBolicTBa
HEOPraHMYeCKHX BElIeCTBY

3.1

Kiraccudukarms,
HOMEHKJIATYpa U
CTpOcHHE
HEOPTraHUYECKUX
BCIIICCTB

KiraccudummpoBats
HEOpraHMYeCKHe BeIecTBa B
COOTBETCTBUH C UX CTPOCHUEM

1. Tect «HomeHnkatypa u
Ha3BaHHE HEOPTAHUYECKUX BEIECTB
MCXOS U3 UX XUMUYECKOH
(hOPMYJIBI UJIH COCTABICHUE
XUMHAYECKOH (HOpMYJIBI HCXOAS U3
Ha3BaHMS BEIICCTBA O
MEKIYHApOAHOW WIIM TPUBUAIBHOU
HOMCHKJTATYPE».

2. 3agavn Ha pacyeT MacCOBOM
oy (MacChl) XUMHYECKOTO
pieMeHTa (COSMHEHMSI)B MOJICKYJIE
(cmecnh).

3. [IpakTrueckue 3aaaHus 10
KJ1acCU(UKAIK, HOMEHKJIATYpe U
XAMHIYIECKUM (hopMyIaM
HEOpPraHMYECKHUX BEIICCTB
Pa3IMYHBIX KJIaCCOB.

4. TIpakTryeckue 3a1aHusl Ha
onpeIeNICHIe XUMUIECKON
AKTHUBHOCTH BCUICCTB B
3aBUCUMOCTHU BUa XUMHYECKOM
CBSI3U M THIA KPUCTAIUTNICCKOM
peIIeTKH

OK 01
[K...

3.2

DusnkoxuMHudYecKre
CBOMCTBA
HEOPTraHUYECKUX
BCIIIECTB

Y craHaBIMBaTh 3aBUCUMOCTD
(DU3UKOXMMUYECKUX CBOMCTB
HEOPraHMYECKUX BEIIECTB OT
CTPOEHHS aTOMOB U MOJIEKYJ, a
TaK>Ke THUIA KPUCTAIUNINYECKON
peneTkn

1. Tect «OcoOEHHOCTH XUMHUYECKUX
CBONCTB OKCHJIOB, KHUCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCHJIOB H COJIEI.

2. 3ajaHus Ha COCTaBIICHHE
YpPaBHEHUI XUMHUYECKHUX PEAKLUH C
Y4aCTHUEM MPOCTHIX U CIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHIOB
METaJIJIOB, HEMETAJJIOB U
aM(OTEPHBIX AIIEMEHTOB;
HEOPraHWYECKUX KHCIIOT,
OCHOBaHUH M aMPOTEPHBIX
FUIPOKCHIOB, HEOPTaHNYECKHUX
COJIEH, XapaKTEPU3YIOIUX UX
CBOIICTBA 1 CLIOCOOBI ITOTyYEHUSI.

3. IlpakTHKO-OpHEHTHPOBAHHbIE
TEOPETUYECKHE 3aJaHNs Ha
CBOICTBA U IOJIyYECHHE
HEOPraHWYECKUX BEIIECTB.

OK
OK 02

01
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3.3 |UnenTudukarms UccnenoBath kauectBeHHble 1. IIpakTuko-opuenTtupoBannbie  [(OK 01
HEOPTaHMIECKUX [peakiuy HeOpraHMIECKUX 3aJIJaHUS 110 COCTABIICHUIO OK 02
BEIIECTB BEILIECTB XUMHUYCECKUX peakiuii ¢ yyactuem |[OK 4

HEOPTaHWYECKNX BEIIECTB,
MCTIONTB3YEeMBIX JUIS UX
uacHTU(DUKAIINY.

2. JlabopaTtopHas pabora:
"UnenTrdUKaINI HEOPTaHMICSCKIX
BelecTB"

4 |Pa3nmen 4. HUcciaenoBars CTpoeHUE U Koutpoabnas padora «Ctpoenne
CTpoeHue u CBOMCTBA OPraHUYeCcKUX U CBOIICTBA OPraHMYeCcKHUX
cBoiicTBa BeleCTB BeleCTB»

OpPraHmYecKuX
BellecTB

4.1 [Knaccudukarms, KiraccudummpoBath 1. 3amaHus Ha COCTaBIICHHE OK 01
CTPOCHUE U OpraHn4YeCKue BEIECTBA B Ha3BaHUM OpPraHUYECKUX [1K ..
HOMEHKJIaTypa COOTBETCTBHH C UX CTPOCHHEM |COCTMHEHHUIA 10 TPUBHAIBLHON WITH
OpPraHUYEeCKUX MEXXIyHapOIHOM CUCTEMATHUYECKOMN
BCIIECTB HOMEHKJIAType.

2. 3a1aHus Ha COCTABJIEHUE ITOIHBIX
1 COKPAIICHHBIX CTPYKTYPHBIX
(hopMyJT OpraHNYECKIX BEIIECTB
OT/IEIBHBIX KJIaCCOB.

3. 3ajaun Ha ompeiesieHUe
MpocTeieil hopMyIIsI
OpraHU4eCKON MOJIEKYJIbI, UCXOAS
13 2JIEMEHTHOT0 coctasa (B %).

4.2 |CpoiicTBa V cranaBiIuBaTh 3aBUCUMOCTD |{ 3a1aHNS HAa COCTABIICHHE OK 01
OpraHUYEeCKUX (U3NKOXMMUYECKUX CBOWCTB YPaBHEHHH XNMHYECKHX PEAKLHIi C OK 02
COCTMHEHU OPTaHUYECKUX BEMIECTB OT  yuyacTyem OPraHUUECKHX BELIECTB 0K 04

CTPOCHHS MOJICKYI Ha OCHOBaHHMH UX COCTaBa U [K...
CTPOCHUSI.
2. 3ajaHus Ha COCTABJICHUE
YPaBHEHUIH XUMHUYECKUX PEaKIUH,
VJLTIOCTPUPYIOIIUX XUMHUYECKHE
CBOICTBA C yUETOM MEXAHU3MOB
[TPOTEKAHUS JIAHHBIX PEaKIUH 1
reHETUYECKON CBS3H OPTaHUIECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTrHble 3a1a4u 110
YPaBHEHUSIM PEAKIIUN C yIaCTHEM
OpPraHUYECKUX BEIIECTB.
4. JlJabopaTopHast paboTa
«IIpeBpaleHrss OpraHu4ecKux
BEICCTB [IPH HArPEBaHUY.

4.3 |Wnentudukanus McciteqoBaTh KaueCcTBEHHEIC OK 01
OpraHUYEeCKUX peaKky OPraHuYECKUX 1. IlpakTHKO-OpHEHTHPOBAaHHBIE OK 02
BEIIECTB, UX COCTMHECHUH OTAETBHBIX 3aJJaHUS 110 COCTABIICHUIO
3HAUYCHUE U KJIaCCOB XUMUYIECKUX PEaKIINi ¢ y9acTHeM
[IPUMEHEHUE B OpTraHUYEeCKUX BEIIECTB, B T.4.

OBITOBOM U MCTIONTB3YEMBIX JUTS UX
MTPON3BOACTBEHHOM WICHTHQHUKALINY B OBITY U
NEeSATeIbHOCTH MTPOMBITTUICHHOCTH.
JeoBeKa
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2. JIaboparopHas paboTa:
"WUneHTH(HUKAITNS OPTaHNICCKIX
COeTMHEHMI OT/IENbHBIX KJIaccoB"

5 [Pa3gex S. XapakTepu3oBaTh BIUSIHUE
KuneTruyeckue 1 [pa3iandHbIX (JaKTOPOB HA
TepMOIMHAMHUYECK [PABHOBeECHE U CKOPOCTH
ne XUMUYECKHX peakiuii
3aKOHOMEPHOCTH
MPOTEeKAHUS
XUMHYECKHUX
peakuuii
5.1 |CxopocTh XapaKkTepru30BaTh BIUSHUC 1. IIpaktuko-opuentupoBaraple  [(0KO1 OK]
XUMHYECKUX KOHIICHTPAIMK PEarupylolux (TeopeTHueckue 3aaanus Ha anamm3 |02 T1K...
peaxiuii. BEIIIECTB U TEMIIEPATyphl HA  |(DaKTOPOB, BIUSIONINX HA
XuMudecKkoe CKOPOCTh XUMHYECKUX M3MEHEHUE CKOPOCTH XUMHUIECKON
paBHOBECHE peakuuii XapakTepu30BaTh peakuuu. [IpakTuxo-
BIUSHUE U3MECHCHUS OpUEHTUPOBAHHBIC 3a/IaHUS HA
KOHIICHTPAIINH BEIIECTB, MprMeHeHue npuHimma Jle-
peaKIuu Cpeibl U [[laTenbe 1)1 HaX XK ICHUS
TEMIIEPATyphl HA CMEIIICHUE  [HANIPABJICHUS CMEIICHHS
XUMHYECKOTO paBHOBECHS [paBHOBECHS XMMHYECKOW PEAKITIH U
aHanmM3 (pakTOPOB, BIHSIOMNX HA
CMEIICHUE XUMUIECKOTO
paBHOBECHS
Paznea 6. VccnenoBaTh UCTHHHBIE
PacTBOpbBI [PacTBOPHI C 33TaHHBIMH
XapaKTePUCTHKAMH
6.1 [[lonsTue o|PaznuyaTh UCTUHHbBIE 1. 3a71a4u Ha IPUTOTOBIICHHE OK 01
pacTBOpax [PacTBOPHI PacTBOPOB. OK 02
2. TIpakTHKO-OpHEHTHpOBaHHbie  [LIK- -
pacdeTHBIC 3aJ]aHVsI Ha IUCTIEPCHEIE
CHCTEMBI, HCITOJIb3YEMbIC B
OBITOBOM M MTPOU3BOICTBEHHOMN
JIeSTEIIbHOCTH YeJIOBeKa.
6.2 |UccnemoBanue Hccnenosath d)HgI/IKO- TTaGopatopHast paGoTa: OK 01
pPacTBOPOB XMMHYECKUE CBOUCTBA - [IpUrOTOBJEHHE PACTBOPOB

HMCTHUHHBIX paCTBOPOB

I ITpuknagHo MOAYJIb

Paszngen 7. Xumus B |OueHNBaThL MOCJIEICTBUA

OBITY U OBLITOBOI 1
NMPOU3BOACTBEHHO TPOU3BOACTBEHHOM
neAaTeJIbHOCTH nesATeJILHOCTH YeI0BeKa ¢
Je0BeKA MO3UIMI IKOJOTrHIEeCKOH
0e30MmacHOCTH

3ammuTa Keiica (c yueTom
oyayuieil npodgeccuoHAIbLHOM
nesiTeJIbHOCTH)
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7.1

Xumust B OBITY H
POM3BOJCTBEHHON
NeATeIbHOCTH
YeJIoBeKa

O1lcHHBATh IOCJICACTBUS
OBITOBOM W IIPOU3BOJICTBEHHOMN
TeATCITLHOCTH YSTIOBEKA C
[MO3UIIUM SKOJIOTHUECKOM
0€30IMacHOCTH

Keiic (c yaeTom Oymymieit

Mpo(hecCUOHATBHOMN IEATEILHOCTH)

B03MOKHBIE TEMBI KEWCOB:

1. [Toremenue KIUMara u

BEICBOOOKICHHE T'a30BBIX THPATOB

CO JIHA OKeaHa.

2. Bynynyie Mmatepuaribl Ui aBua-,

MAaIlIHO- U TIPUOOPOCTPOCHYSL.

3. HoBble MaTepuasibl a1

COJTHEUHBIX OaTapet.

4. JlekapcTBa Ha OCHOBE
ACTUTEIILHBIX MPEIapaToB.

OK 01
OK 02
OK 04
OK 07
IK...
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