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1. HACIHOPT IPOI'PAMMBbI YYEBHOM JUCHHAIIJINHBI
Xumus

1.1. O0aacTh NpMMeHeHHUs IPOrPaMMBbI:

Pabouvas nporpamma AMCLUIUIMHEL SBJISETCS 4aCThI0 OCHOBHOW NpodeccoHalIbHOW 00pa3oBa-
tenbHOU nporpammel B cootBercTBUU ¢ PI'OC no cnenumansHoctu CIIO 13.02.11 TexHuueckas sKc-
IUTyaTauust U 0OCIY)KMBAaHUE 3JIEKTPUYECKOTO M IEKTPOMEXaHMYECKOro obopynoBaHus (MO oTpac-
JI5IM)

1.1. MecTo nMCHUILVIMHBI B CTPYKTYpe npodeccHoHAJIbHOI 00pa30oBaTeibHOIl Nporpam-
mbl CIIO:

O6meoOpa3oBaTenbHas JUCIUILINHA «XUMHUS» SBISETCS 0053aTeIbHON YacThio 00I1e00pa3o-
BaTENBbHOIO IMKJIa oOpa3oBareiabHO mporpammbl B cooTrBeTcTBUU ¢ PI'OC13.02.11 Texnuueckas
SKCIUTyaTalusi U OOCIy)KHBaHHE 3JICKTPUUECKOTO M 3JIEKTPOMEXaHMYECKOro o0opynoBaHuUs (MO OT-
pacisim).

1.2. Hean u 321244 JUCHUNIAHBI
eap TMCHMILIAHBI:

@®opMuUpOBaHUE Yy CTYAECHTOB MPEACTABIECHUS O XMMHUYECKOW COCTaBISIOLIEH €CTECTBEHHO-
HAy4YHOW KapTHHBI MUPA KaK OCHOBBI IIPUHATHUS PEIICHUI B )KU3HEHHBIX U ITPOU3BOJICTBEHHBIX CUTYa-
11X, OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOJIHOM cperie.

3agauu AMCUMIINHBIL:

1) cpopmMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUYECKUX MPOLIECCOB U SIBJIE-
HUH B OKpYXKaloUleH cpefie, LIeJOCTHOM HayYHOU KapTUHBI MUpa, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUS COCTABIATH (POPMYJIBI HEOPTaHUYECKUX U OPraHMYECKUX BEIECTB, ypaBHe-
HUSL XUMHUYECKUX PEAKIHH, 0OOBICHATh UX CMBIC], HUHTEPIPETUPOBATH PE3YIbTaThl XMMHUECKUX IKC-
[IEPUMEHTOB,

3) copMHupoBaTh HaBBIKH MPOBENEHUS MPOCTEHIINX XUMUUYECKUX IKCIEPUMEHTAIbHbBIX HCCIe-
JIOBaHU ¢ cCOOJIIOICHNEM MpaBUl OE30MACHOIO OOpAIlleHHUs ¢ BEIIECTBAMH U J1aOOpaTOpHBIM 000pY-
JIOBaHUEM;

4) pa3BUTh YMEHMs MCIOJB30BaTh MH(POPMALMIO XMMHUYECKOTO XapakTepa M3 pa3jIMyHbIX HC-
TOYHUKOB;

5) chopmMupoBaTh YMEHHsI IPOTHO3MPOBATH MOCIEACTBUS CBOEH AEATENIBHOCTH U XUMHUYECKUX
MIPUPOHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHKEHMH XMMHUYECKONM HAyKH M TEXHOJIOTMH
JUIS pa3BUTHUS COLIMATILHON U IPOU3BOJICTBEHHOM cep.

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHME NPOTrPAMMBbI M CHMILINHBI:

13.02.11 TexHuueckas SKCIUTyaTalus U 0OCIyKUBAHHE AJIEKTPUUYECKOTO M IJIEKTPOMEXaHUuYe-
CKOTO 00opyoBaHMs (110 OTpacisiM): MaKCUMalbHasl yueOHas Harpy3ka - 72 yaca, oOsi3aTesibHas ay-
IUTOpHAs yueOHast Harpy3ka - 58 yacoB; caMOCTOsTeNIbHAs paboTa - 14 yacos.



1.5. IlnanupyemMble pe3yabTaThl 0CBOeHHS 001eo0pa3oBaTe/ibHOM AucHUIIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHOBe
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0KO1. Beibuparh crmocoOsl
pemieHus 3a1a4 npodeccro-
HAJIbHOW JeSITeIIbHOCTH
NPUMECHHUTEIHPHO K pa3iind-
HBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTb K TpYyHy, OCO3HaHHME IIEHHOCTU
MacTepcTBa, TPYLOoIr00ue;

- TOTOBHOCTb K AKTUBHOM N€ATEIbHOCTU TEX-
HOJIOTMYECKOM M COLMAJIbHOM HaIpaBJIECHHOCTH,
CIIOCOOHOCTh MHUIMUPOBATh, IUIAHUPOBATh U Ca-
MOCTOSITEJIbHO BBIIOJIHSTH TaKYIO AESITEIbHOCTD;
-MHTEPEC K pa3inyHbIM chepaM ImpodeccuoHa b-
HOM JeATeNbHOCTH.

OsgiaieHHe YHHBEPCAJIbLHBIMU Y4e¢OHBIMH I10-
3HaABaTeJIbHbIMU J1eHCTBUSAMM:

a) 6a30BBIC JJOTUYECKHUE ICHCTBUS:

- CaMOCTOATEIbHO (OPMYJINPOBATH U AKTyaJIU3H-
poBaTh MpodsieMy, paccMaTpuBaTh €€ BCECTOPOH-
HE;

- YCTaHaBJIMBAaTh CYLIECTBEHHBIM MpHU3HAK WIN
OCHOBAaHMS JUId CpPaBHEHUs, KiIacCUPUKAMH U
00001IeHHS;

- ONpEAeIATh 1NN IeATEIbHOCTH, 3a/1aBaTh Ia-
paMeTpbl U KPUTEPUH UX JOCTHKEHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHBOPEYUS B
paccMaTpUBAEMBIX SIBJICHUSIX;

- BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHU-
BaTh COOTBETCTBHE PE3YJIbTATOB LIEJSM, OLEHU-
BaTh PUCKH MOCJIEICTBUMN N€ATEIBHOCTH;

- BJIaJIETh CUCTEMOW XUMUYECKMX 3HAHUH, KOTOPasi BKIIOYAET: OCHO-
BOIOJIArarouue NOHITHs (XUMUYECKHI 2JIEMEHT, aTOM, SJIEKTPOHHAs
o0oJi0uKa aToMa, s-, p-, d-dJIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH, MO-
JIeKyJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHCIIE-
HUS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHbINA 00beEM,
YTJIEPOIHBIN CKeNeT, (QYHKIHMOHABbHAS TPYIINa, PaguKal, H30Mepus,
U30MEPbI, TOMOJIOTUYECKUHN PsiJl, TOMOJIOTH, YTJIEBOAOPOAbI, KUCIIO-
POJI- U a30TCO/IEPIKALIUE COEANHEHUSI, OMOJIOTUYECKH aKTHUBHBIE BE-
niectBa (yrJieBObI, KUPBI, OEIKU), MOHOMEp, MOJUMEpP, CTPYKTYp-
HO€ 3BEHO, BBICOKOMOJEKYJSPHBIE COCIWHEHUS, KPUCTALIMYECcKas
pemieTka,  THUOBl  XUMHYECKUX  peakuuid  (OKHCIUTENbHO-
BOCCTAaHOBUTEINIBHBIE, JK30-U HIOTEPMHUYECKHE, PEAKIIMM HOHHOIO
oOMeHa), pacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIHUTHI, ICKTPOIUTHIE-
CKasl JAMCCOLMAINsl, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMHU-
YECKOW peakIuu, XUMHYECKOe PaBHOBECHE), TCOPUHU M 3aKOHBI (TE€O-
pUsi XUMHUYECKOTO CTPOEHMsI oprannyeckux Beuiects A.M. bytiepo-
Ba, TEOPUsI DJIEKTPOIUTUYECKON JUCCOLMALMH, NIEPUOJUUECKUN 3a-
koH J[.M. MenneneeBa, 3aKOH COXpAaHEHHs MAaccChl), 3aKOHOMEPHO-
CTH, CUMBOJIMYECKUN SI3BIK XUMUH, (PAKTOJOTHUECKUE CBEACHUS O
CBOWCTBaX, COCTaBe, IOJIyYeHHH U O€30MacHOM HCIOJIb30BaHUH
BAKHEHIINX HEOPraHUYECKUX M OPraHMYEeCKUX BELIECTB B OBITY U
MPaKTUYECKON JAESITETbHOCTU YEJIOBEKa;

- YMETb BBISBIISITH XapaKTE€pHbIE NMPU3HAKU M B3aUMOCBS3b U3y4eH-
HBIX TOHSATUH, MPUMEHSITh COOTBETCTBYIOIIME MOHATUS MPU OMHUCA-

HHUU CTPOCHUSA U CBOMCTB HCOPTaHUYCCKUX U OPTaHNYCCKUX BCUICCTB
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- pa3BUBaTh KPEAaTHBHOE MBIIUIEHUE IIpU pelie-
HUU J)KU3HEHHBIX MPo0sieM

6) 6a30Bble HCCIEA0BATEIbCKUE ICHCTBUS:

- BJIJIETh HAaBBIKAMU Y4eOHO-HCCIIEI0BATENbCKOM
U IPOEKTHOM JEATEIbHOCTH, HAaBBIKAMHU pa3pe-
HIeHust Tpo0IeM;

- BBIBJISTH TNPUUYUHHO-CIICJCTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€
pelIeHus], HaXOAUTh apryMEHTBI JUIsl 10Ka3aTelb-
CTBa CBOUX YTBEPKJICHMI, 3a71aBaTh MapaMeTPhl U
KPUTEPUU PELLICHHUS;

- AHAJIU3UPOBATH IOJYYEHHBIE B 33Ja4M PE3YJIb-
TaThl, KPUTUYECKU JIOCTOBEPHOCTh, MPOTHO3HPO-
BaTh HOBBIX YCJIOBHSIX;

- YMETh IIEPEHOCUTD 3HAHU B ITI03HABATEIbHYIO U
MPAKTUYECKYIO 001aCTH KUZHEACATEIbHOCTH;

- yMETh WHTErPUPOBATh 3HAHMUS W3 Pa3HBIX
HpPEIMETHBIX 00JIacTel;

-BBIJIBUTaTh HOBBIE WJEH, MpeIiaraTb OpUTH-
HaJIbHbIE MOIXO/IbI U PEUICHUS;

XOJI€ PELIEHHS OLIEHUBATh UX U3MEHEHUE B

- CIIOCOOHOCTD X MCMOJIb30BAHUS B 03HABA-
TEJIbHOUW M COLIMaIbHON MTPAKTUKE.

U UX MPEBPAILICHUH; BBISBISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
HNOHATUSAMU W MPEACTABICHUSMU JPYIMX €CTECTBEHHOHAYYHBIX
IIPEMETOB;

YMETh MCIOJIb30BaTh HAUMEHOBAaHUS XUMUYECKUX COCIUHEHHUN Me-
KIYHAPOJHOIO CO03a TEOPETUUECKON U MPUKIATHON XUMUU U TPU-
BHAJIbHBIC HAa3BaHUS BAXHEUIIMX BEIIECTB (3THIICH, alleTWIICH, [JIU-
nepuH, ¢heHol, GopManbIerul, YKCYCHask KHUCI0Ta, TIUIUH, YTapHbINA
ra3, yrieKuclbli Ta3, aMMHUaK, raiieHas HM3BECTb, HEraiieHas W3-
BECTh, TUTHEBASI COJA M IPYTHX ), COCTABIATH (POPMYJIIBI HEOpPTraHUIEC-
CKMX W OpPraHMYECKUX BEIIECTB, YPAaBHEHUS XUMUYECKUX PEAKLUU,
OOBSCHATh UX CMBICI; IMOATBEPXKAATh XapaKTepHbIe XHUMHUYECKUE
CBOMCTBA BEILECTB COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMHU U 3aIKCH-
MU YpaBHEHUI XUMUYECKUX PEaKIIUil;

- YMEThb yCTaHABJIMBATh MPUHAJICKHOCTh U3YUCHHBIX HEOpPraHHYe-
CKMX M OPTraHWYECKHUX BEIIECTB K OMpPENEJICHHBIM KJIacCaM U TPYII-
1aM COEAUHEHHH, XapaKTepru30BaTh UX COCTaB M BaKHEWIIHNE CBOM-
CTBa; OMPEEIATh BUIbl XUMHUYECKUX CBsI3el (KOBAJICHTHAs, HOHHAS,
METaJlInuecKasi, BOJOPOJIHASA), THUIbl KPUCTALIMYECKUX PEIIETOK
BEIIECTB; KJIaCCU(DUIIUPOBATH XUMHUUECKHUE PEAKIUH;

chopMHUpPOBATh MPEACTABICHUSI: O XUMHUYECKONH COCTaBISIONICH ec-
TECTBEHHOHAY4YHOW KapTHUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SBIIE-
HUW NPUPOABI, B POPMUPOBAHUYN MBIIIIECHUS U KYIbTYPhl TUYHOCTH,
ee (PyHKIIMOHAIHHOW TPAMOTHOCTH, HEOOXOIMMOW IJis peUIeHUs
MPaKTHYECKUX 3371a4 U DKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIIICHUS K
CBOEMY 37I0POBBIO M IIPUPOTHOM CpeJIe;

YMETh MPOBOJUTH PACUETHI TT0 XUMUYECKUM (HOpMYyJIaM U ypaBHECHHU-
SIM XUMHUYECKHX PEaKIHi C MCIMOIb30BaHUEM (PH3UYECKUX BEIHYUH,
XapaKTEepPU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl,
o0bemMa (HOpMallbHBIE YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HC-
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MOJIb30BAaTh CUCTCMHLBIC XUMHWYCCKUC 3HAHUA JIA IMPUHATUA PCIIC-
HUH B KOHKPCTHBIX JKU3HCHHBIX CHUTYalUsAX, CBA3aHHBIX C BCIICCT-
BaMH 1 UX IIPUMECHCHHUEM

OK 02. Ucnonp30BaTth cO-
BpPEMEHHBIE CPEJICTBA MTOUC-
Ka, aHaJiu3a U UHTEpIIpeTa-
uuu nHpopmaIuu, u uH-
dbopMaImOHHbIE TEXHOJIOTUN
JIUIA BBIITOJIHEHUS 3a1a4
npodecCHOHAIbHOM es-
TENHHOCTH

B o6nacT ieHHOCTH Hay4yHOTrO O3HAHUS:

- c(OpMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBET-
CTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HAyK{ U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha JUajore KyJabTyp, CIOCOOCTBYIOIETO OCO3HA-
HUIO CBOET'0 MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEpPILICHCTBOBAHHE S3BIKOBOM M 4YMTaTElb-
CKOM KyJbTYpbl Kak CpeJICTBa B3aUMOJCHCTBHUS
MEXY JIIOJIbMU U [TO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTH HAayYHOU JEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISITh TMPOEKTHYIO U HCCIe-
JIOBATEIIbCKYIO JICATENIEHOCTh MHANBUAYAILHO U B
rpymre.

ORajieHre yHUBEPCATbHBIMH Y4€OHBIMH MTO3HA-
BaTeNbHBIMU JIEHCTBUSMU:

pabota ¢ uH(popMaIHei:

- BJIQIETh HaBBIKAMHU TOJYYEHHUS HHPOpPMALUH
U3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISATh TOWCK, aHAJIHM3, CHCTEMAaTH3aINIO
W MHTEPIIPETANI0 WHOOPMAIIMHA PA3TUIHBIX BU-
JI0B ¥ (hOPM TIPEICTABIICHNS,

- BIaJIeTh HABBIKAMU DPACMO3HABAHUS M 3aIUTHI
uHpopManuy, UHPOPMALMOHHON O0€30MacHOCTH
JUYHOCTH CO3/1aBaTh TEKCThl B PAa3JIMYHBIX (op-
MaTax C y4eTOM Ha3HadeHus MHPOpMaluu U Iie-
JIeBOM ayIUTOPHUHU, BBHIOMpAst ONTUMAIbHYIO (op-

- YMETh IJIAHUPOBATH U BBINOJIHATH XUMHUUYECKUNA SKCIIEPUMEHT
(mpeBpallieHrst OPraHUYeCKUX BEIIECTB MPU HArPEBaHUH, MOJTyUYEHUE
STUJICHA ¥ U3YUYE€HHE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU Ha aJlbJie-
TUBI, KpaxMaJl, YKCYCHYIO KHCIIOTY;

JeHarypanus OSlIKOB NpPH HArPeBaHWH, [BETHBIC PEaKIUU OCIIKOB,
IPOBOJNUTH PEaKUMU MOHHOTO OOMEHa, OMpeAeNsiTh CPeAy BOJHBIX
pacTBOPOB, KAUECTBEHHBIC PEaKIMU Ha cynbdar-, KapOOHAT- U XJIO-
PHUI-aHUOHBI, HA KAaTHOH aMMOHHUS; pelaTh YKCIIEepUMEHTaIbHbIC 3a-
naun 1o TeMaM "Metamisl" u "Hemetaisl'") B COOTBETCTBUU C TIpa-
BUJIAaMU TEXHUKH O€30MAaCHOCTU MPU OOpAIlEHHUU C BEIIECTBAMHU U
71a00paTOPHBIM 00OPYIOBAHHUEM; TPEACTABIATh PE3YIbTaThl XUMHU-
YECKOT0 IKCIEpUMEHTa B (popme 3arucu ypaBHEHUN COOTBETCTBYIO-
IUX peakuuii ¥ (OpMyTUPOBATh BHIBOJBI HA OCHOBE ITUX PE3YJIbTa-
TOB;

- yMETh aHaIM3UPOBATh XUMHUYECKYI0 WH(OPMAINIO, MOTy4aeMyIO
U3 pa3HbIX UCTOYHUKOB (CPEICTB MaccoBoi mHopMmaiuu, cetb WH-
TEpHET U JAPYyTHUe);

- BJIJIETh OCHOBHBIMM METOJIAMHM HAyYHOTO MO3HAaHHUS BEIIECTB U
XUMUYECKUX SIBIEHUH (HaOII0/IeHrne, N3MEepEeHne, IKCIIEPUMEHT, MO-
JIeTUPOBAHNE);

YMETh TPOBOJIUTH PACUETHI IO XUMHUUECKUM (HOpMysiaM U ypaBHEHH-
SIM XUMHYECKUX PEAKIIMHA C UCIIOIb30BaHHEM (PU3HUECKUX BEJIMUWH,
XapaKTEePU3YIOLIUX BEIIECTBA C KOJIMUYECTBEHHOU CTOPOHBI: MACChl,
o0BbemMa (HopMasbHBIE YCIOBHS) Ta30B, KOJTUYECTBA BEIIECTBA; HC-
M0JIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IJIs1 IPUHSATHUS pellie-
HUM B KOHKPETHBIX )KU3HEHHBIX CUTYalUIX, CBA3aHHBIX C BELIECT-
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My MPEICTaBICHUS ¥ BU3yalU3alllu;
- OIICHUBAaTh JIOCTOBEPHOCTbH, JIETHTUMHOCTh
UH(POPMAIINHU, €€ COOTBETCTBHE MPABOBBIM U MO-
PaTbHO-3TUYECKUM HOPMaM;

- HCIOJB30BaTh CPEICTBA MH(POPMAIMOHHBIX H
KOMMYHHKAITIOHHBIX TEXHOJOTUH B pEHICHUU
KOTHUTHBHBIX,KOMMYHHUKATUBHBIX U OpraHH3aI[1-
OHHBIX 33/1a4 C COOJIIOZICHUEM TPEOOBAHHI IPro-
HOMHKH, TCXHUKH O€30MacHOCTH, THTHEHBI, pe-
CypcocOepeKeHusl, IPABOBBIX M 3TUYECKUX HOPM,
HOPM HH(}OPMAIIMOHHOHN 0€301aCHOCTH;

BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€301aCHOCTH
JTUYIHOCTH

BaMH U UX MPUMCHCHUCM

OK 04. 3ddexTuBHO B3au-
MOJIECTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaH e

-TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOATEIIBHO-
CTH U CAMOOIIPEIETICHUIO;

-OBJIa/ICHNE HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKON IPOEKTHOM U COLMAIIBHOU
JeATEIbHOCTH;

OBnageHue yHUBEpCaIbHIMU KOMMYHHUKATHB-
HBIMU JICUCTBUSIMU:

0) cCOBMECTHasI IeITEILHOCT:

MMOHUMAaTh W HCMOJIb30BATh MPEUMYIIECTBA KO-
MaHJAHON ¥ UHJIMBUYaIbHOU paboThI;
MPUHUMATh LA COBMECTHOW JEATEIIBHOCTH, Op-
TaHU30BBIBATh M KOOPAMHUPOBATH JEUCTBUS IO
€€ JOCTIKEHUIO: COCTaBJLATh IUIAH JCHCTBUH,
pacupenensiTb pojid ¢ y4eTOM MHEHMH y4acTHU-
KOB 00CYXJaTh pe3ybTaThl COBMECTHON pabOTHI;

- yYMEThb IUIAHUPOBAaTh M BBINOJHATH XUMHUYECKHH SKCIEPUMEHT
(mpeBpallleHrsl OPraHU4YEeCKUX BELIECTB IPU HarpeBaHUM, MOTYYECHHE
JTUJIEHA Y U3YYEHUE €ro CBOMCTB, KAUECTBEHHBIEC PEAKI[UU Ha ajble-
THJIBI, KpaxMaj, YKCYCHYIO KHUCJIOTY; JIeHaTypalus OelKoB MpH Ha-
I'peBaHMM, I[BETHBIE PEAKIMU OEIKOB; MPOBOAUTH PEAKLIUU MOHHOTO
oOMeHa, OmpeensTh Cpely BOJHBIX pacTBOPOB, KaUyeCTBEHHBIE pe-
aKIUM Ha cynb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMO-
HUSI; penaTh 3KCIEPUMEHTAIbHBIE 33aa4u 10 Temam "Meramibl" u
"HemeTtanibl") B COOTBETCTBUHU C ITPaBUJIaMU TEXHUKH 0€30MaCHOCTH
Mpu O0paIIeHnH C BEMIECTBAMH M JTAOOPATOPHBIM O0OpPYAOBaHHUEM;
MIPEICTaBIATh PE3YIbTaThl XUMHUUECKOI0 dKCIIEpUMEHTa B (hopme 3a-
MUCH YpaBHEHHUH COOTBETCTBYIOLIMX peakuuil U (opMyIHpoBaTh
BBIBOJIBI HA OCHOBE 9THX PE3YJIbTaTOB




O01mue KOMIETEeHINHU

IInanupyemsle pe3yjbTaTbl 00y4eHHS

Oomue

I[I/ICIII/II[J'[I/IHapHLIe

- KOOPJIMHUPOBATh U BHIMIOIHATH PabOTy B YCIIO-
BUSIX PEAbHOTO, BUPTYaJbHOTO M KOMOWHHPO-
BAHHOT'O B3aMMOJECHCTBHS;

OCYIIECTBIISATH MMO3UTUBHOE CTPATETHUECKOE I10-
BEJICHUE B PA3JIMYHBIX CUTYAIUIX, POSBIISATH
TBOPUYECTBO U BOOOpakeHUE, OBITh HHUIIUATUB-
HbIM. OBJIa/ICHUE YHUBEPCATBHBIMU PETYIISTHB-
HBIMH JICHCTBUSIMU

T) IPUHATHE ce0s U IPYTUX JIOACH:

-TIPUHUMATh MOTHBBI U apTyMEHTBl JPYTHUX JIO-
Jieil py aHallu3e Pe3yabTaTOB JIEeATEIbHOCTH;

- IPYU3HABaTh CBOE MPABO U MPABO APYTUX TOJEH
Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TO3H-
AU JPYTOro YeJIOBEKa

OK 07. CopneiicTBOBaTh CO-
XPAHEHHIO OKPYKAIOIIEH
Cpelsl, pecypcocoepexe-
HUIO, IPUMEHATH 3HaHUA 00
W3MEHEHUU KIMMaTta, MpuH-
IIUTIBI OEPEKITUBOTO MTPOU3-
BOJICTBA, Y(P(HEKTUBHO JICH-
CTBOBATh B UPE3BBIUANHBIX
CUTYaITUSIX

HC IPUHUMATDb I[CﬁCTBI/IfI, MMPUHOCAIIINE BPEI OK-
pyXarolieu cpene;

YMETh HPOTHO3UPOBATh 3KOJIOTMYECKUE TOCIIE/I-
CTBUS JIEMCTBHM, MPENOTBpPAILATh UX; - paCUIU-
PUTh ONBIT JEATEILHOCTH HKOJOTHYECKON Ha-
MPaBJIECHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI C yUue-
TOM aHajin3da HMCIOIUXCA MAaTCPHAJIBHBIX W HE-
MaTEepHUaAIIbHBIX PECYPCOB;

- OCYIIIECTBIISATh IICJICHANPABIICHHBIN TTOUCK Tepe-
HOCA CPEICTB M CIIOCOOOB NEHCTBHS B Hpodec-
CHOHAJIBHYIO CpENY;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEILHOCTH;

chopMHUpPOBaTh MPEJCTABICHUS: O XUMHUUYECKOU COCTaBJISIONIECH ecC-
TECTBEHHOHAayYHOH KapTHHBI MUpa, POJIM XUMHUHU B MO3HAHUU SIBJIE-
HUH MPUPOBI, B (OPMUPOBAHUH MBINUICHHUS U KyJIbTYPbI JUYHOCTH,
ee (YHKUMOHAIbHON TPaMOTHOCTH, HEOOXOAUMOW [UI pelieHHs
NPaKTUYECKUX 3aJ]ad U SKOJIOTHYECKH 0OOCHOBAHHOTO OTHOUICHHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpeEE;

- YMETh COOIOJIaTh TPAaBHIIA YKOJIOTHYECKU IEIeCO00pa3HOTO MOBe-
NeHus! B ObITY M TPYJIOBOM JESATENHOCTH B LIEISX COXPAHEHUsS CBO-
€ro 3/I0POBbSl U OKPYXKAIOIIEH MTPUPOJHON Cpeabl; YYUTHIBATh OIAC-
HOCTb BO3JICHCTBUS Ha KUBbIE OPraHU3MBbI OINPE/ICIICHHBIX BEUIECTB,
MIOHMMasl CMBICII TOKa3aTels NPEAeNbHON JTOMYyCTUMOM KOHLEHTpa-
1007011
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- TIpeljaratb HOBBIE NMPOEKTHI, OIIEHUBATH UCH C
MO3UIUN HOBH3HBI, OPUTMHAIIBHOCTH, MpaKTUYe-
CKOM 3HaYMMOCTH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTB KOP-
PEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCT-
BUE PE3YJIbTATOB LENSIM




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA30OBATEJLHOM

JUCHUIIIAHBI

2.1. O0beM JUCUUILIMHBI U BUbI Y4e0HO# padoThl

Bup yueGHo# paboThI Obrem
B yacax

O6beM 00pa3oBaTeNbHOM MPOTPAMMBbI TUCHUTITHHBI 72
B T.4.
OCHOBHOE COJIep>KaHUE 58
B T.4.:
TEOPETUIECKOE 00yUEeHHE 34
IIPAaKTUYECKHUE 3aHATUSA 14
nabopaToOpHbIC 3aHATUS 10
CamocTtosiTenbHas paboTa 14

[IpomexyTtounas arrectauus (AM¢PpepeHIUPOBAHHBIN 3a4€eT)
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3. TEMATUYECKHUM IIJIAH U COAEPKAHUE TUCIUILINHBI

O6bem | Popmupyembie
HaumeHoBaHue pa3iesioB U TeM Conep:xanue yueOHOro MaTepuasia
4acoB KOMIIETEHLINU
1 2 3 4
OcHoOBHOE co/iep:KaHue
Pa3zgea 1. OcHOBBI CTPOEHUS BelIeCTBA 4
Tema 1.1. Ctpoenue atoMoB xu- | OCHOBHOe cOlepKAHUE 4
MUYECKHX DJIEMEHTOB U Ipupona | Teoperudeckoe odyueHue 2
XMMHYECKUX CBSA3EH. CoBpeMeHHast Mozienb cTpoeHus: aromMa. CHUMBOJIMYECKUM SI3bIK XUMHUHU. XUMHUYECKUN
Ilepuopnyeckuii 3aKkOH U TabiaMIa | smeMeHT. DIeKTPOHHAs KOH(Urypauusi atoma. Kiaccudukarms XMMAYECKUX 3JIEMEH-
J.W. Menneneesa TOB (s-, p-, d-onemeHTH1). BanenTHblie 31eKTpoHbl. BaneHTHOCTh. DNeKTpOoHHAs TPUPOIa
XUMHUYECKON CBSI3H. DIEKTPOOTPULIATEIHHOCTh. BUabl XUMHUUYecKoil cBsi3U (KOBAJICHT-
Has, MIOHHAs, METAJUTMYECKasi, BOJIOPOIHAS) M CIIOCOOBI €e 00pa3oBaHus
[MpakTu4yeckue 3aHATHSA 2
Pemenue 3amannii Ha MCHOJIB30BAHUE XMMUYECKOW CHUMBOJIMKH M HA3BaHUM COE/IMHE-
HHUM [0 HOMEHKJIATYPE MEXIYHAPOIHOIO COK3a TEOPETUUYECKON M MPUKIATHON XUMHUHU
Y TPUBHMAIBHBIX HA3BaHMI IS COCTABJICHUS XMMHMYECKUX (DOPMYJ JBYXaTOMHBIX CO- OK 01, OK 02

eIUHEeHUN (OKCUAOB, Cynb(UI0B, TUAPUIOB U T.I1.) U APYTUX HEOPTaHUYECKUX COEIH-
HEHMI OTACIbHBIX KIaCCOB.

[IpakTueckue 3a1aHus HA YCTAHOBJIEHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XHMHUYeE-
CKHMX DJIEMEHTOB M MEPUOJNYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX
COEMHEHHI B COOTBETCTBUU C MOJ0KEHUEM [leprnoandeckoi CUCTEMBI.
[Tepuonnueckas cucrtemMa xumudeckux sjemeHTOB [[.M. MenneneeBa. ®dusnyeckuit
cmbicnt [lepuoanueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEUIECTB B
COOTBETCTBHUHU C MOJIOKEHUEM XUMHUYECKOro AiemMeHTa B [lepuonnueckon cucreme. Mu-
pOBO33peHUecKoe M HaydyHoe 3HaueHue llepumommueckoro 3akona /.M. Menneneesa.
[Iporuossr JI.MI. MenneneeBa. OTKphITHE HOBBIX XHUMHYECKHX JJIEMEHTOB. Pemienue
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[IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl HAa XapaKTepU3alMI0 XUMUYe-
CKHX 3JIEMEHTOB «MeTauinueckue / HeMEeTalJIMUeCKUe CBOICTBA, AIEKTPOOTPHULIATENb-
HOCTb XUMHUUYECKUX JIEMEHTOB B COOTBETCTBUU C UX AIEKTPOHHBIM CTPOEHUEM U I10JI0-
JKEHUEM B [IEPUOJANYECKON CHCTEME XUMHUUYeCKUX aemMeHToB J[.M. Menneneesa»

CamocrositenbHas paboTa 2
Pemenue 3amay, paboTa ¢ y4eOHMKOM.
Paznesn 2. Xumndeckue peaknuu 8
Tema 2.1. Tunbsl xumuueckux pe- | OcCHOBHOe colepKaAHUE 4
aKmuit Teopernyeckoe odyueHue 2
Knaccudukanus 1 THUIIBI XMMUYECKHX PEaKIUi ¢ yyacTMEM HEOPraHMYECKUX BEILECTB.
CocraBieHue ypaBHEHUH peaklUil COCUHEHUs, pa3lioKeHUs, 3aMelIeHus, OOMEHa, B
T.4. peakluil TOpeHUs], OKUCIICHUS- BOCCTAHOBJICHUS.
VYpaBHEHUSI OKUCIIEHUA-BOCCTaHOBIEHUs. CTeneHb okuciieHus. OKHUCIUTENb U BOCCTa-
HOBUTENb. COCTaBIEHUE U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKLUi
METOJIOM 3JIEKTPOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B IIPU-
poJie, MPON3BOACTBEHHBIX MTPOLIECCaX U KU3HEAEITEIbHOCTH OPraHU3MOB
IIpakTnyeckune 3aHATHSA 2
KonnyectBeHHble OTHOIIEHUS! B XUMHHU. OCHOBHBIE KOJMUYECTBEHHbIE 3aKOHBI B XUMUHU OK 01. OK 04
U pacueTsl 0 YPaBHEHUSM XMMHMUYECKUX peakuuil. Moib Kak eMHUIAa KOJIMYEeCTBa Be- ’
miecTBa. MomsipHasi Macca. 3aKOHBI COXpPaHEHUsI MAcChl U DHEPTrUU. 3aKOH ABOTAIPO.
Mounsipabiii 06beM razoB. OTHOCHUTEIbHAS TUIOTHOCTH ra3oB. PacdeTsl o ypaBHEHUSIM
XUMHUYECKUX pEeaKlui C MCIOIb30BaHUEM MAacChl, 00beMa (HOPMaJIbHBIE YCJIOBUS) ra-
30B, KOJIMYECTBA BEILIECTBA
CamocrosrenbHas pabora 2
Pemenue 3aau, paboTta ¢ yueOHUKOM.
Tema 2.2. DOnexrponutnueckas | OcCHOBHOe cofepiKaHUe 4
JUCCOLMAIMS U MIOHHBI 00MeH Teoperuyeckoe o0yueHue 2

Teopus anmekTpoIUTHYECKON nucconuanni. MoHbl. DNeKTpOIUThI, HEANEKTPOJIUTHL. Pe-
aKIM MOHHOro oomeHa. CocTaBieHHEe peaklUii HOHHOTO OOMeHa MyTeM COCTaBJICHHUS
UX TIOJIHBIX U COKPAILlEHHBIX HOHHBIX ypaBHEeHUMN. KHCIOTHO-OCHOBHBIE peaklMy. 3aaa-




HHUA Ha COCTABJICHUEC MOHHBIX peaKHI/If/'I

JlabopaTopHble 3aHATHSA

JIaGoparopnas paboTa "THITBI XUMUYECKHX peaKIuii".

Hccnenoanue THIOB (II0 COCTaBY U KOJIMYECTBY MCXOIHBIX H O0Pa3YIOIIMXCS BELISCTB)
U TPH3HAKOB XUMHYECKUX peakuuii. [IpoBeneHue peakuuii HOHHOrO OOMeHa, ompese-
JICHHE Cpe/Ibl BOIHBIX PACTBOPOB. 3a/IaHMsI HA COCTABJICHUE HOHHBIX PEAKIMi

Pa3nes 3. CTpoeHue U cBOiicTBAa HEOPraHNYeCKUX BellecTB
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Tema 3.1. Knaccudukamnus, Ho-
MEHKJIaTypa M CTPOCHHE Heopra-
HHUYCCKUX BCUICCTB

OcHoBHOE€ CoACpKaAHUEC

TeopeaneCKoe oﬁyqe}me

[Ipenmer neoprannueckoi xumun. Kiaccudukanus Heopranmdyeckux semiecTB. IIpo-
CTBIC U CIIOXKHBIE BeriecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHIbI, THAPOKCHU-
IIbl, KACJIOTHI, COJIM). B3aMOCBS3b HEOPraHMYECKHUX BEIIECTB. ATperaTHble COCTOSHUS
BemecTBa. Kpucramummueckue u amMmopdHbIe BemecTBa. THITBI KPUCTALTHICCKUX pelie-
TOK (QTOMHAs, MOJICKYJISIpHAs, MOHHAs, METALIMYECKas). 3aBUCHUMOCTh (PU3UYICCKHX
CBOMCTB BEIIECTBA OT THIA KPUCTALIIMYECKON PEIIECTKU. 3aBUCUMOCTh XUMHUYECKON aK-
TUBHOCTH BEIIECTB OT BHJa XMUMHYECKOW CBSI3M U THIMA KPUCTAJUTMUYECKOW PEIIETKH.
[IprurHbI MHOrOOOpa3us BEIECTB

IIpakTHYecKkue 3aHATHA

HomeHknatypa HEOpraHMUeCKHX BEIIECTB: HAa3BaHME BELIECTBA UCXOJS U3 UX XUMHUYE-
CKOI (hOpMYIIBI UM COCTABIIEHUE XUMUYECKONH (POPMYJIIbI MCXO/s U3 Ha3BaHUS BEILECT-
Ba o mexayHapoaHoi (MFOITAK) niu TpuBuanbHON HOMEHKIIATYpeE.

Pemenne nmpakTuueckux 3ajaHuil 1o kiaccuuKaluy, HOMEHKJIAType U XUMUYECKUM
(dbopMysiaM HEOpraHMYECKHX BELIECTB PA3JIMYHBIX KJIaccoB (yrapHbId ra3, YIrJIEKHCIbIHA
ra3, aMMHaK, TraiieHas U3BeCTh, HerauleHas U3BeCTh, MUThEBasl COJa M JAPYTUX): Ha3bl-
BaTh M COCTAaBJIATH (OPMYJIBl XMMHUYECKHUX BEILIECTB, ONMPEICNATh NMPUHAIEHKHOCTh K
KJ1accy.

Hctounnku xuMudeckoit nadopMmaimu (cpeactB MaccoBoit nH(popmarum, cetb MHTep-
HeT u apyrue). [louck nHGOpMauy Mo Ha3BaHUAM, UICHTU(UKATOPAM, CTPYKTYPHBIM
dhopmynam

CamocrosiTenbHas paboTa

OK 01, OK 02,
OK 04




Pemenue 3aia4, pabora ¢ yueOHHUKOM.

Tema 3.2. ®DuU3UKO-XUMHYECKHE
CBOMCTBA HEOPraHUYECKUX Be-
IIECTB

OcHoBHOe cogepkaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

=)

Meramipl. O0mue Gu3nueckrue ¥ XUMHIECKUEe CBOMCTBAa MeTauioB. CriocoObl mosyde-
HUA. 3HaYeHHE METAJJIOB U HEMETAJUIOB B MPHUPOJIE U KU3HENEATEIBHOCTH YelIOBeKa U
opranu3moB. Koppo3usi MeTaiioB: BUABI KOPPO3HH, CHOCOOBI 3aIlUThl METAIIOB OT
KOppo3uu

Hemeramner. O0mue ¢u3nueckne M XUMHUYSCKUE CBOWCTBA HEMETAIIOB. THIUYHBIC
cBorictBa HemetaiwioB [V- VII rpynn. Knaccudukanus u HOMEHKIIaTypa COEIWHEHHHA
HemeTaoB. KpyroBopoTsl OMOTEHHBIX AJIEMEHTOB B IIPHPOJIE

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCHIOB, IMJIPO-
KCUJIOB, KUCIIOT, cojieil U Jp.). 3aKOHOMEPHOCTH B U3MEHEHMU CBOMCTB IPOCTBIX Be-
LIECTB, BOAOPOJHBIX COEUHEHUH, BBICIINX OKCHJOB U THAPOKCUIOB

OKM 1. CBoiicTBa HeOpraHn4ecKNx BelecTB

HpaKanecmle 3aHATHUSA

CocraBieHne ypaBHEHUN XMMHUYECKHUX PEAKIIMH ¢ yYaCTHEM MPOCTHIX U CIOKHBIX HEOP-
FaHUYECKUX BEILECTB: METAJIJIOB U HEMETAJUIOB; OKCUIOB METAJIOB, HEMETAJIIOB U aM-
(OTEepHBIX TE€MEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAaHUHM M aM(OTEPHBIX THIPOKCHU-
JI0B; HEOPraHWYECKUX COJIEH, XapaKTepU3YIOIIMX HX CBOWCTBA. PellleHue mpakTHKO-
OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3a/laHUil Ha CBOMCTBA, COCTaB, MOJy4yeHHE U 0e30-
MIACHOE HCII0JIb30BAHUE BAYKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY U IMPAKTHUECKOM
JESTEIIbHOCTH YEJIOBEKA

Tema 3.3. Unentudukamnus Heop-
TaHWUYECKHUX BEIICCTB

OcHoBHOE€ CoACpKAHUEC

JlabopaTopHble 3aHATHSA

JIaGoparopHas pabota «neHTH(HKausg HEOPraHMUECKUX BEIIECTB.

Perienue skcreprMEHTAIbHBIX 337a4 MO XMMHUYECKUM CBOMCTBAM METAJUIOB M HEMe-
TaJUIOB, MO PACIO3HABAHUIO M MOJTYYEHHIO COSANHEHNH METAaJUIOB U HEMETAIJIOB.
WneHTudukanist HEOPraHWYECKHX BEIIECTB C  HCIOIB30BaHMEM UX  (PHU3HKO-
XUMHAYECKHX CBOWCTB, XapaKTEPHBIX KaUECTBEHHBIX peakinii. KauecTBeHHbIE peakInu
Ha cyibdaT-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHUSI




Pa3znen 4. CTpoeHHe M CBOMCTBA OpPraHn4YeCKHUuX BEIIECTB

22

Tema 4.1. Krnaccudukanus,
CTpOEHME M HOMEHKJATypa opra-
HUYECKHX BEIIECTB

OcHoBHOe cogepkaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

IlosiBneHue u pa3BUTHE OPraHMYECKON XMMHUHU Kak Hayku. [Ipenmer opranndeckon xu-
MUHU. MecTo 1 3HaueHUe OPraHn4eCKOM XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
XUMUYECKOE CTPOCHHE KaK MOPSAJOK COCAMHEHUs aTOMOB B MOJIEKYJIE COIVIACHO HX Ba-
JeHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUUECKOI'O CTPOEHUSI OPraHMUYECKUX CO-
enuHeHuit A.M. BytiepoBa. YrieposHblil cKejleT OpraHMYecKOdl MOJIEKYJIbl. 3aBUCH-
MOCTb CBOMCTB BEILIECTB OT XMMHUYECKOT0 CTPOEHUS MOJIEKYJI. Vi30Mepus U H30MEPBL.
[Tonsatue o ¢pynknmoHansHOU rpymme. Pagukan. [IpuHnmne! knaccuukanum opraHude-
CKUX coeluHeHu. MexyHapoiHas HOMEHKIIATypa U IPUHLMIIBI HOMEHKIATYPbI Opra-
HUYecKuX coeauHeHuil. IloHsTre 00 a3zoTconepKallluX COEAMHEHHSX, OMOJIOIMYEeCKH
aKTUBHBIX BellecTBax (yrieBojax, >KHpax, OelIkax W Jp.), BBICOKOMOJEKYIISPHBIX CO-
eIMHEHMSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATHUSA

HOMeHKHaTypa OpraHu4eCKux COC)II/IHGHI/Iﬁ OTACJIBbHBIX KJIACCOB (HaCI)IHIGHHBIC, HEHa-
CBIONICHHBIC WU apOMATHYCCKUC YTJICBOAOPOAbI, CIIMPTHI, (i)eHOJ'II)I, aJIbJACTU1bl, KETOHHI,
KapOOHOBbIe KHUCIOTHI M 1p.) CocTaBiieHHE IMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMysT OpraHM4eCKHUX BELIECTB OT/AEIbHBIX KIACCOB, UCIOJIB3YS X HA3BaHUS IO CHUC-
TeMaTU4YeCKOH M TPUBHAIBHONM HOMEHKJIAType (3TWJIEH, alleTWJIEeH, IIHLEpUH, (eHou,
(dbopmanpaerua, YKCycHas KUCIIOTa, IIMLIKH). PacueTsl npocteiimeil popmyssl opraHu-
YeCKOM MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOI'0 cocTana (B %)

CamocrosiTenbHas paboTa

Pemenue 3amaq, pabota ¢ yaeOHHUKOM.

Tema 4.2. CpoiicTBa Opranuue-
CKUX COECIMHEHUN

OcHoBHOe cogepkaHue

10

Teopernueckoe odyuenune

OU3NKO-XMMHUYECKHE CBOMCTBAa OPraHMYECKHX COCIWHEHHH OTIEIBHBIX KIIACCOB (0CO-
OCEHHOCTH KJIaCCH(HUKAIMYA ¥ HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYECKHH PsIIl |
obmas dhopmyna; uzoMepus; GU3NIECKUE CBONCTBA; XUMUYECKHUE CBOMCTBA; CITOCOOBI
MOJIy4EHUs):

OK 01, OK 02,
OK 04




- TpEeJeNbHbIE YIVIEBOAOPO/Ibl (aIKaHbl U LIUKJIOAJIKaHb). ['opeHne MeTaHa Kak OIMH U3
OCHOBHBIX MCTOYHHUKOB TEIJIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBA NPUPOJHBIX YI-
JIEBOJIOPOJIOB, HAX0XK/IEHUE B IIPUPOJIE U IPUMEHEHHE AJTKAHOB;

HelpeJelbHbIe (AJIKEHbI, aJIKUHbl U AJIKaJMEHbl) U apOMaTHYECKHUE YIiIeBoaopoabl. [ o-
pEeHHE alleTUIICHA KaK UCTOYHUK BBICOKOTEMIIEPATypHOIO IJIAMEHU Il CBAPKU U PE3KH
METaJIOB

KHCJIOPOJICOACPIKAIINE COCTUHEHUSI (CTTUPTHI U (PEHOIIBI, KApOOHOBBIC KUCIIOTHI U d(DU-
PBI, albJErUAbl U KETOHBI, KUPHI, YriieBobl). [IpakTuueckoe mpuMEHEHUE YTUIICHTIIN-
KoJIs, mmiepuHa, Genona. [lpumenenune » dopManbaeruaa, areraibieruia, yKCyc-
HOM KUCIOTHI. MbllIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MOIOIIHME CBOMCTBA MbLja

- a30TCo/epIKaIlINe COCTUHEHHS (aMUHBI U aMUHOKHCIIOTHI, Oenku). BricokoMoieky-
JSIpHBIE COENUHEHUS (CHHTETHYECKHE W OHMOJIOTMYECKH-aKTHUBHBIE). MOHOMEp, MOJH-
Mep, CTPYKTypHOe 3BeHO. Ilonmmmepusanus 3TuieHa Kak OCHOBHOE HAIpaBICHHE €ro
UCIIOJIb30BAHUSL.

['eneTnyeckas cBsA3b MEKAY KlIaCCAMH OPTaHHUYECKUX COCIMHEHHN

HpaKanecmle 3aHATHUSA

CBoiicTBa OpraHUYECKUX COCAMHEHUH OTIENBHBIX KJIACCOB (TpUBUAIbHAS U MEXKIyHa-
poJiHas HOMEHKJIATypa, XMMHUUECKHE CBOMCTBA, CIIOCOOBI MOJyueHus): peiebHbIe (al-
KaHbl U IMKJIOAJIKAHBbI), HEMpeAeIbHbIe (AIKEHbI, AIKMHBI U aJIKaJJUEeHbl) U apoMaTHue-
CKHUE YTJIEBOJIOPOJIbl, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, alTbACTH/IBI U
KETOHBI, aMUHBI 1 AMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHbIE COeIMHEHMS. 3aJlaHusl Ha CO-
CTaBJICHHE ypaBHEHUH XMMHYECKHUX PEaKIHi C y4acTHEM OpraHMYEeCKHX BEIIEeCTB Ha
OCHOBAHMU MX COCTaBa U CTPOCHUSI.

CocraBieHrEe CXeM peaknuid (B TOM YHCIE 10 TPEIOKESHHBIM IEeNOYKaM IpeBparie-
HUH ),XapaKTepU3yIOIUX XUMHUECKIE CBOHCTBA OPraHMUECKUX COCTUHEHUN OTIEeITbHBIX
KJIaCCOB, CIOCOOBI WX TOJMYYCHHS M Ha3BaHWE OPTaHMYECKHX COCJAWHEHHWH MO TPUBH-
AJIbHOM WJIM MEXIYHApOIHOW CUCTEeMaTHYECKOH HOMEHKIIATYpe.

Perienne nmpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOWMCTBA OpPraHU-
YECKUX COCIMHEHUH OTIENbHBIX KJIACCOB

JlabopaTopHble 3aHATHSA

JlabopatopHass pabGorta "lIpeBpamieHusi OpraHMYeCKHMX BEHIECTB TMpPU HarpeBa-




Hun".IlonydyeHne 3TuIEeHa U U3y4EHHE €ro CBOWCTB. MoenupoBaHue MOJIEKYN U XUMHU-
YECKUX IIPEBPALLCHH HA IpUMEpE 3TaHa, TUJICHA, AlleTWICHA U 1.

Tema 4.3. Unentudukamnus opra-
HUYECKUX BEIIECTB, MX 3HAYCHUE
U PUMCHEHUE B OBITOBOH M TPO-
U3BOJICTBEHHOM JeSITeIIbHOCTH
YeoBeKa

OcHOBHOE coJepKaHue

Teopernueckoe o0yueHue

=

buoopranuueckue coenunenus. IIpuMeHeHHe W OHOIOTHYECKash pOJIb YIIIEBOJIOB.
OKHCIIEHHE YIIEBOIOB - HCTOYHUK SHEPTUHU KUBBIX OpraHu3MoB. O0IacTH MPUMEHEHHS
amMuHOKHUCIOT. [IpeBpamienusi OenkoB MUINM B opraHu3me. buonorndeckue (QyHKINH
6enxoB. buonornyeckue GpyHKIMM KUPOB. Poib OpraHndeckoil XMMUM B PELICHUHU MPO-
OJ1eM MUIIEBOI 0€30IIaCHOCTH

Ponb opraHuueckoil XMMUHM B pEIIEHUU MPOOJEM SHEPreTHuecKod 0e30IacHOCTH, B
Pa3BUTHM MEIUILMHBL, CO3/1aHUM HOBBIX MaT€pHaOB, HOBBIX HCTOYHUKOB SHEPIUHU (AJIb-
TEepPHAaTUBHbIE UICTOUHUKH 3HEpruu). OnacHOCTh BO3JACHCTBUS Ha JKUBbIE OPraHU3MBbI Op-
TaHUYECKUX BEILECTB OTAEIbHBIX KJIACCOB (YIJIEBOJOPO/bI, CIIUPTHI, (PEHOJIBI, XJIOPOP-
raHWYeCKHEe NMPOU3BOHbIC, allbJACTH/IbI U JP.), CMBICI ITOKa3aTells NMpeieabHO JOMYCTH-
MOM KOHLIEHTpaluu

JlabopaTopHble 3aHATHUS

JlaGoparopHas padota: "MnenTudukanys opraHn4eckiuX COeIMHEHNN OT/IENbHBIX Kiac-
coB" MnenTuduxanms opraHMYecKHMX COCIUHEHUH OTIENBHBIX KJIAacCOB (HAa IpUMeEpe
aJIbJIETU/I0B, KpaxMaja, YKCYCHOM KHCIOThI, OEJIKOB U T.I.) C MCIOJIb30BaHUEM HX (u-
3MKO-XMMHYECKUX CBOMCTB M XapaKTEPHbIX KaUeCTBEHHbIX peakiui. JleHaTypauus 6en-
Ka Mpu HarpeBaHuU. L[BeTHbIe peakiuu 6e1KoB. BO3HMKHOBEHUE aHATUTHUYECKOTO CHUT-
HaJla CTOYKHU 3pCHUA XUMHUYCCKUX MMPOUCCCOB IMPHU MPOTCKAHUN Ka4eCTBEHHOM pc€akuuu,
HO3BOJ'I$[I-OHI€I>1 I/I)ICHTI/I(i)I/IHI/IpOBaTI) MPEATOKCHHBIC OPraHNYCCKHUE BCIICCTBA

OKM2. CtpyKTypa 1 CBOWCTBA OPraHUYECKUX BEIIECTB

Pa3nes 5. Kunernueckne 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHX pPeaKIui

Tema 5.1. CKOpOCTh XUMUYECKUX
peakuuii. XUMHUUYECKOE pPaBHOBE-

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

N AR

OK 01, OK 02




CHUC

CKOpOCTh peakiiu, ee 3aBUCHMOCTb OT PAa3IUYHBIX (PaKTOPOB: MPHPOJIBI PEArHPyIOIIUX
BEILECTB, KOHLEHTPALMU PEArUPYIOIIUX BELIECTB, TEMIIEPATypPhl U ILIOIIANA PEAKI[UOH-
HOM moBepXHOCTU. TernoBbie 23PPEeKTHl XUMUUECKUX pEaKIfid. IK30- U SHIOTEpPMUYEC-
CKHE, pEaKLIiH.

OOparuMocTh peakiuil. XMMHUYECKOE PaBHOBECHUE U €ro CMELIEHHE I0J ACHCTBUEM
pa3nuyHbIX (PAKTOPOB (KOHLEHTpALMs peareéHTOB WM MPOIYKTOB PEaKLUH, JaBJIECHHUE,
TeMmIepaTypa) 1Jis CO3AaHUs ONTUMAaIbHbBIX YCIOBHM MPOTEKaHUS XMMUYECKHUX IPOLeC-
coB. [Ipuniun Jle-llarense

IIpakTnyeckue 3aHATHSA 2
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 3aJIaHUN HA aHAIM3 (PAKTOPOB, BIUSIONIUX Ha
M3MEHEHHE CKOPOCTU XMMUYECKOM peakluy, B T.4. C MO3ULUN IKOJIOTUYECKHU LIEIECO00-
pa3HOro MOBeNEHUs B OBITY M TPYAOBOW NEATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO
3JI0pOBbSl U OKpY>Kalollell MpupoaHON cpensl. PerieHne mpakTHKO-OPUEHTHPOBAHHBIX
3ajaHuil Ha npuMeHeHue npuHimna Jle-llaTenbe 1uis HaxXOXKIEHHs HAMPABICHUS CMe-
IICHHs] PAaBHOBECUS] XMMUYECKOM peakluu U aHaiu3 (akTOpoB, BIMSIOMIUX Ha CMeIle-
HHUC XUMHUYCCKOI'0 paBHOBECUA
CamocrosiTenbHas paboTa 2
Pemenue 3amau, pabota ¢ yaeOHUKOM.
Pa3nen 6. PacTBopnl 4
Tewma 6.1. ITonsTue o pactBopax OcHoBHOE coaep:xaHue 2
Teopernueckoe odyuenue 2

PactBopenne kak gusnko-xumuueckuil mpouecc. PactBopsl. CriocoObl MPUTOTOBIEHUS
pacTtBopoB. PacTBopuMocTs. MaccoBas 1107151 paCTBOPEHHOr0 BeniectBa. CMBbICH MOKa3a-
TeJs MPEeAETbHO AOMYCTUMON KOHLIEHTPALUU U €r0 MCIOIb30BaHUE B OLIEHKE IKOJIOTH-
4eCKOH 0€30IaCHOCTH.

[IpaBuia 5KOJIOTHYECKH LIEIecO00pa3HOro MOBEIEHHS B OBITY U TPYAOBOW JesTEIbHO-
CTH B LIEJSAX COXPAHEHUs CBOETrO 370POBbSl U OKPYXAIOIIEW IMPUPOIHON Cpelbl; omac-
HOCTb BO3JICHCTBUS Ha JKUBBIE OPraHU3MBbI OIIPE/IETICHHBIX BEILIECTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HAa PacTBOPBI, UCIIOJIb3Ye-
MbI€ B OBITOBOM U MPOU3BOJICTBEHHON NEATEILHOCTH YEJIOBEKA

OK 01, OK 02,
OK 04, OK 07




CamocrosrenbHas pabora 4
Pemenwue 3amay, pabota ¢ y4eOHUKOM.
Tema 6.2. ccnenoBanue cBoiicTB | OCHOBHOE coiepiKaAHUE 2
pacTBOpPOB JlaGopaTopHble 3aHATUSA 2
JlaboparopHas padota «lIpuroroBienue pacTBOPOBY.
[IpuroroBnenue pacTBOpPOB 3a7aHHOM (MaccoBOil, %) KOHILEHTpauuu (C MPAKTUKO-
OpPUEHTUPOBAHHBIMU BOTIPOCAMH) U OIPEJICTICHUE CPEIbl BOIHBIX PacTBOPOB. Perienue
3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnonaibHO-0PHMEHTUPOBAHHOE COIEP:KAHUE
Pa3zpnen 7. Xumus B ObITY U IPON3BOJACTBEHHOM /1eATEJIbHOCTH YeJIOBEKA 2
Tema 7.1. Xumus B ObiTy U npo- | OCHOBHOE coepKaHHE 2
U3BOJICTBEHHOMN nearenbHOCTH | TeopeTuveckoe o0yueHHe 2
qeJIoBeEKa Hogeitmme 10CTHKEHUST XUMUYECKON HAYKH U XUMHYECKON TEXHOJOTHH. POl XuMun B OK 01, OK 02,
00eCreYeHNN JKOJOTHYECKOH, YHEPreTHUSCKON M MUIICBOM 0e30MacHOCTH, Pa3BUTUHU OK 04, OK 07
MeauuHbl. [IpaBuiia morncka U aHanu3a XUMAYECKOW MH(DOPMAIMK U3 Pa3IUYHBIX HC-
TOYHUKOB (Hay4Has U y4eOHO-Hay4Has JUTepaTypa, CPeiCTBa MaccoBOil MH(OpMAIIHH,
ceTb IHTEpHET)
IIpomexyTouyHas aTTecTanMsa MO AUCHUILVINHE (1M epeHIUPOBAHHBIN 324€T)
Bcero: 58




4. YCJIOBUSI PEAJTU3AIIAU ITPOTPAMMBI OBIIEOBPA3OBATEJBLHOM
JUCHUIIIAHBI

4.1. Tpe6oBaHHusI K MUHUMAJILHOMY MaTepUaJbHO-TeXHHYECKOMY obec-
Nne4YeHHu 1o

Jlns peasivzaiiu mporpamMMbl TUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIHNE CIEeIU-
aJbHBIC TIOMEIICHUS: YUeOHBIM KAOMHET XUMUU U YIeOHON XMMHUECKOU TabopaTOpHUU.

OO0opynoBanue y4eOHOro kaOmHera (HArJsiAHbIE MOCOOMA): HAOOPHI IIAPO-
CTEPXKHEBBIX MOJEIIEH MOJICKYJ, MOJICTH KPUCTAIUTMUECKUX PEIIETOK, KOJUIEKIIUU TP O-
CTBIX U CJIOXHBIX BEIICCTB W/WIH KOJIJICKIIUHU MOJIMMEPOB; KOJIJIEKIIUS TOPHBIX MOPO U
MUHEpaioB, Tabnuia MeHaeneeBa, yueOHbIe (UIbMBI, UGPOBBIE 00pa3oBaTEIbHbBIC

pECYpCHI.

TexHuveckue cpeacTBa 00y4eHHUs: KOMIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BE/IE-
HUS 3ByKa, IPUHTEP, MyJIbTUMEANA-TIPOCKTOP C SKPAHOM.

Oo6opynoBanue jadoparopun u pado4nMx MecT Ja0OPATOPUM:MEH3YpPKHU, IMH-
METKU-KANeIbHUIBI, TEPMOMETPbI, MHUKPOCKOI, JYIbl, MPEIMETHbIE W TOKPOBHBIE
CTEKJIa, TUIAHIIIETHI IS KaleJdbHbIX peakiuil, GuibTpoBajibHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKHU, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKJISH-
HbIE NAJIOYKHU, IITATUBBI JJI1 MPOOUPOK; MEPHBIE ITUIUHAPHI, BOPOHKU CTEKJISTHHBIE, BO-
POHKH JienuTenbHble muuHapuaeckue (50-100 mit), cTynku ¢ nectukoM, Gapdopossie
YaliKy, TUHIETHI, GUIBTPBI OyMakHbIC, BaTa, MapJisi, YACOBBIC CTEKJIA, DICKTPOILIUTKH,
71a00paTOpPHBIE IITATUBBI, CIIUPTOBBIE TOPEJIKH, CIIMYKH, TPUOOP JJIsl TIOTYyUYEHHUS Ta30B
(wu mpoOupKa ¢ ra300TBOJHON TPYOKOH), AepKaTenu sl TPOOUPOK, CKISTHKUA JUIs
XpaHEHUs PEaKTHUBOB, Pa3/laTOYHBIC JIOTKH; XUMHYeckue crakanbl (50, 100 u 200 mi);
IITATENN; TUHIETHI, TUTEIbHBIE MIUIIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIE TTPOOUPKHU
(ma 10-20 mu) u mepHbie ko661 (25, 50, 100 u 200 mut), BoasHas 6aHs (MU TEPMO-
CTaT), CTEKJISIHHbIC TIAJIOYKH;, KOHMYECKUue KoyObI aiist TutpoBanus (50 u 100 mi); uH-
JIMKATOPHBIC TIOJIOCKU JUIsl ompenesienus pH u cranmapTHas WHIMKATOPHAS IIKAJa;
YHUBEpCaIbHbIN UHIMKaTOpP; iumneTku Ha 1, 10, 50 mu (wnm no3zaropst Ha 1, 5 u 10 mi),
OIOpeTKH JUIsi TUTPOBaAHUs, MeauiuHckue mmpuikl Ha 100-150 mn, maGopatopHbie
W/WNY aHAJIMTUYECKHUe Bechl, pH-MeTphl, cymmibHbIN 1Kad, u 1p. mabopaTopHoe 000-
pyZlOBaHUE.

4.2. MudopmaniuoHHoe odecniedeHre peau3alu NporpaMmmMbl

OCHOBHBIE UCTOUYHUKU:
MeToandeckue peKOMeH 1alluu:

I[OHOJ'IHI/ITGJ'IBHI)IC HNCTOYHHUKMU:

22



1. UaTepHeT-pecypchl: DIEKTpOHHBIE 00pa3oBaTelbHbIe pecypcehl JocTym K
pecypcy ObC «KoHCcynpTaHT cryaeHTa»https://www.studentlibrary.ru/
http://www.medcollegelib.ru/ Jloctyn HeorpanudeH (Mocyie aBTOpHU3AIHH)

2.93BC "HOpaut" https://urait.ru/ Jloctyn HeorpaHuueH (Imocje aBTOpU3a-
1197079

3. DnexkTpoHHas 6ubnauorexa Pa3I' MY https://lib.rzgmu.ru/ Jloctyn Heorpa-
HUYEeH (TIocjie aBTOpHU3aIiH)

4. 9BbC IPRbookshttps://www.iprbookshop.ru/ Jloctyn HeorpanuueH (I1o-
CJIe aBTOPH3AIIHH)

5. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHMUA
OBHIEOBPA3OBATEJBbHOU JUCIHUITJINHBI

KoHTponb u onieHKa pe3ynbTaToB 00y4eHHs] OCYLIECTBIIAETCS MPENOIaBaTEIeEM B
Mpoliecce MPOBEACHHS MPAKTHUYECKUX 3aHATHH U J1a00paTOPHBIX padOT, TECTUPOBAHUS,
a TaKXKe BBIMOJIHEHUs 00yUYaIOUMMUC] UHAUBUIYAJIbHBIX 331aHUN, IPOEKTOB, UCCIIE0-
BaHMU. Pe3ynbrarel 00ydeHUs: ONpeesstoT, YTO 00yJaromuecs T0KHbI 3HATh, MIOHH-
MaTh U JEMOHCTPHUPOBATH IO 3aBEPIICHUH U3yUEHHUs JUCLUTIIINHBL.

s popmupoBaHusi, KOHTPOJIS U OLEHKU PE3yJIbTaTOB OCBOEHHUS Y4eOHOU auc-
LUIJTMHBI UCIIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPONPUATHIA, MPEACTaBIsAtomas co0oi
KOMILJIEKC Y4eOHBIX MEPOMPHUATHH, COTJIACOBAHHBIX C Pe3yJibTaTaMu 00y4eHUs U cPop-
MysupoBaHHbIX ¢ yuetoM OI'OC COO (nmpeameTHble pe3yJbTaThl M0 JTUCUUIUIMHE) U

dI'OC CIIO.

Tunbl OlleHOYHBIX

Ne | OK/IIK Pa3nen/Tema PesyabTaT 00yuenus .
MeponpusTHii

I OcHoBHOE coaepkaHue

1 Paznen 1. OcnoBbl | DopMynupoBath 6a30Bble

CTPOCHUS BCUICCTBA | IOHATHUA U 3aKOHBI XUMHHU

1. |OKOl. [Crpoenne  aromoB|CocraBusate xumuueckue |1. Tect«CTpoeHHMEaTOMOB — XUMHUYe-
1 XAMUYECKHUX a7e- | GOpMyJIbl COCTMHEHUM B |CKHUX DJEMEHTOB M TPHUPOJA XUMH-
MEHTOB W TMPUPOJIA | COOTBETCTBUMU CO CTEIMe- | YECKOM CBSZM.

XAMUYECKOM CBSA3HM | HBIO OKHCJICHHS XMMHUe- |2.3aJaud Ha COCTaBJIEHHE XHMHUe-
CKHX DJIEMEHTOB, UCXOJ | CKUX (OPMYN JABYXaTOMHBIX COEIIU-
W3 BAJIGHTHOCTU W DJJIEK- | HeHWH (OKCHUIOB, CyIb(UIOB, THI-
TPOOTPHULIATEIHHOCTH PHUIOB H T.I.).

3.3amaHus Ha UCIOJb30BAaHUE XUMHU-
YeCKON CHMBOJIMKM M Ha3BaHUMU CO-
EAMHEHUN TI0 HOMEHKJIAType MEXK-
JIYHApOJHOTO COK03a TEOPETHYECKON
W TPUKIAIHOW XMMUU U TPUBHUAIb-



https://www.studentlibrary.ru/%20http:/www.medcollegelib.ru/
https://www.studentlibrary.ru/%20http:/www.medcollegelib.ru/
https://urait.ru/
https://lib.rzgmu.ru/
https://www.iprbookshop.ru/

OK/IK

Paznen/Tema

PesynabTaT 00yuenust

THunbl OeHOYHBIX
MeponpuATHI

HBIX Ha3BaHWI I COCTABIECHHUSA XHU-
MHYECKUX (DOPMYIT JIBYXaTOMHBIX
COCTMHEHUHN (OKCUIOB, CYJIb(HUIOB,
THJIPUIOB M T.I.) U APYTHX Heopra-
HUYECKHUX COEIMHEHUN OTIEIbHBIX
KJIACCOB

OK 01,
OK 02

Ilepnonnueckunn 3a-
KOH u Tabnuna J[.H.
MenneneeBa

XapakTepu3oBaTh XHUMHU-
YEeCKHE DJIEMEHTHI B COOT-
BETICTBUHU C HX IIOJOXKeE-
HHEM B IEPUOJUYECKOMN
CHCTEME XUMHYSCKHX
anemenToB J[.JM. Menne-

JICCBA

1. Tectr «Meraunueckue / Heme-
TAJUIMYECKUE CBOMCTBA, 3JEKTPOOT-
pHULIATEIBHOCTh U CPOJCTBO K DJIEK-
TPOHY XMMHYECKHX JIEMEHTOB B CO-
OTBETCTBUE C MX DIECKTPOHHBIM
CTPOCHHMEM H TIOJIO’)KCHHEM B IEPUO-
JUYECKOH  CHCTEeME  XUMHYECKUX
anemenToB .M. Menaeneenay.

2. IlpakTrueckue 3amaHus Ha ycTa-
HOBJICHUC CBiA3HM MCKAY CTPOCHHEM
dTOMOB XHWMHWYCCKHUX DJJIEMCHTOB H
MIePUOTUYECKIM

CBOMCTB XMMMYECKHX DJJIEMEHTOB H

HU3MCHCHUECM

HX COCIVMHEHWH B COOTBETCTBHU C
nosioxkenueMm llepuoguueckon cuc-
TEME.

3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHUE 3a/IaHUSI HA XapaKTe-
pU3alMI0 XHUMUYECKUX DJIEMEHTOB:
«MeTamnnueckre/ HEeMETaUTMYECKHE
CBOWCTBA, JJIEKTPOOTPULIATEIBHOCTH
U CPOACTBO K DJJIEKTPOHY XUMHYE-
CKHX DJIEMEHTOB B COOTBETCTBHE C
MX DJIEKTPOHHBIM CTPOCHHUEM M IIO-
JIO)KEHUEM B NEPUOANYECKON CUCTE-
Me XuMHYecKux a3nemeHToB J[.H.
Mennaenaeenay

Pasgen 2. Xumnue-
CKHE peaKInu

XapaKTCpI/ISOBaTL THIIBI

XUMHUYCCKUX peaKuHﬁ

KonrponsHast pabora «CtpoeHue
BEUIECTBA U XUMUYECKHE PEAKIIN

OK 01
OK 04

Tumel XUMHUYECKHUX

peakuui

CocTaBnaTh peakiuu Co-
€IUHEHUS, Pa3NIOKEHUs,
oOMeHa, 3aMeleHuS,
OKHCIUTEIBHO-  BOCCTa-

HOBUTCJIBHBIC PCAKIINN

1. 3a1aun Ha COCTABIIEHHUE ypaBHE-
HUW PEaKLUn:

- COEAVHEHUs, 3aMEIEHUs, pasJio-
YKeHHs1, oOMeHa;
- OKHCIIUTEIBHO- BOCCTaHOBHUTEIb-
HBIX pEaKUUH C HCIOIb30BAHUEM
METO/a IEKTPOHHOTO OajaHca.

2. 3aJja4M Ha pacyeT Macchbl BELIECT-
Ba WM 00bEMa

ra3oB 1O HU3BCCTHOMY KOJHUYCCTBY




OK/IK

Pa3zpgen/Tema

PesynabTaT 00yuenust

Tunsl oeHOYHBIX
MeponpuATHI

BEIIIECTBA, Macce Wih 00BEMY OIHO-
ro M3 YY4acTBYIOUIMX B PEaKIMH Be-
mecTB; pacdy€Tel Macchl (00BEMa,
KOJINYECTBA BEIIECTBA) IPOIYKTOB
peaKiyMu, €CI OJHO W3 BEIIECTB
UMEET MPUMECH

DNeKTpoNIUTHYECKAs
JUCCOLIAITUS u
HOHHBIN 0OMEH

CocraBndTh  ypaBHEHUS

XUMHUYECKUX peakuuii
WOHHOTO O0OMeHa ¢ yda-
CTUEM  HEOPraHUYEeCKHUX

BEILIECTB

1.3a1aHus HAa COCTABIIEHUE MOJIEKY-
JSPHBIX U MOHHBIX pEaklHuil C yda-
CTHEM KHCIIOT, OCHOBAaHHUM H COJICHi,
YCTaHOBJICHHE H3MEHEHHUS KHUCIOT-
HOCTHU CPEJIbI

2. Jlabopartopnast pabora "Tunsr xu-
MHUYECKUX peakiui"

Paznen 3. Crpoenue
U CBOKWCTBa Heopra-
HHUYCCKHUX BCUICCTB

HccnenoBats cTpoeHue u
CBOMCTBA  HEOpPraHU4e-

CKHX BCILICCTB

Kontponbnast pabora «CBoiicTBa

HCOPTraHNYCCKUX BCIICCTB»

OK 01

Knaccudukanms,
HOMEHKJIATypa u
CTPOCHHE HEOPTraHM-
YECKHX BEIIECTB

Knaccudunuposars
OpraHMYECKHEe BeIeCTBa
B COOTBETCTBUU C HX

HC-

CTPOCHUEM

1. Tect «HomeHknaTypa u Ha3BaHue
HEOPraHWYECKHUX BEIECTB UCXOS U3
UX XUMHYECKOH (OopMyIbl WM CO-
CTaBJICHHE XUMHUYECKOW (POpMYIIBI
HUCXOAs W3 Ha3BaHUs BEILECTBA IO
MEXIYHAPOAHOW WM TPUBUAIBLHON
HOMEHKJIAType».

2.3amayn Ha pacueT MacCOBOW JIOJIH
(Macchl)  XMMHYECKOTO
Ta(COeIMHEHMSI )B MOJIEKYJIE (CMECH).
3. [IpakTnueckue 3amaHusi Mo Kiac-
cuuKaluyu, HOMEHKIAType U XUMHU-

QJICMCH-

yeckuM (hopMysnaM HEOPraHWYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB.
Knaccudukanus, HOMEHKIaTypa H
CTpPOEHHE HEOPraHNYECKHUX BEIIECTB
4. ITpakTHueckue 3ajjaHusl Ha OIpe-
JICJICHNE XUMHUYECKOW aKTHBHOCTH
BELIECTB B 3aBUCUMOCTHU BHJla XUMU-
YeCKOW CBSI3M M TUIIA KpHUCTajuInye-
CKOU pEeLIeTKU

OK 01,
OK 02

duzuko-
XUMHUYECKUE  CBOIi-
CTBa  HEOpraHudye-

CKHX BCIICCTB

VYcraHaBnMBaTh  3aBHUCH-
MOCTh (DU3HKO- XHMHUYe-
CKMX CBOMCTB HEOPraHH-
YECKUX

BCIICCTB oT

CTPOCHUA aTOMOB U MO-

JEeKyJ, a TaKXe THIa
KPUCTAIUIMYECKOMN pe-
HIETKH

1. Tect «OCOOEHHOCTH XMUMHUYECKUX
CBOMCTB OKCHJOB, KHCJOT, OCHOBAa-
HUM, amM(pOTEepHBIX TUIPOKCUIOB H
coJIeh».

2.3a1aHus Ha COCTaBJICHHUE ypaBHeE-
HUW XMMHWYECKUX PEAKLUHN C y4acCTH-
€M IPOCTHIX U CIIOXKHBIX HEOpraHU-
YECKUX BEIIECTB: OKCHIOB MeTal-




OK/IK

Paznen/Tema

PesynabTaT 00yuenust

THunbl OeHOYHBIX
MeponpuATHI

JIOB, HEMETAIOB M aM{QOTEPHBIX
AIIEMEHTOB; HEOPraHUYECKUX KHU-
CIIOT, OCHOBaHUH U aM(OTEPHBIX
THJIPOKCHIOB, HEOPTaHUYECKUX CO-
JIeH, XapaKTEPU3YIOIIMX HX CBOMCT-
Ba M CIIOCOOBI MOJTy4eHHUSL.

3. IIpakTUKO-OPUEHTUPOBAHHBIC
TEOPETUUYECKUE 3aJjaHUs Ha CBOMCTBA
U IOJIyueHUE HEOPraHWYECKUX Be-
IIECTB

OK 01,
OK 02,
OK 04

WNnentudukanus He-
OpPraHHYECKUX
IECTB

BC-

HCCJ’IGI{OB&TB Ka4CCTBCH-
HBIC PCAKIHMHN HCOPIraHU-
YCCKHUX BCIICCTB

1. [IpakTUKO-OPHEHTUPOBAHHBIE 3a-
JAHUS 10 COCTABJICHUIO XUMHUYECKUX
peakiuii ¢ ydacTUEM HeOpraHuue-
CKHX BEIIECTB, MCIOJIB3YEMbIX IS
WX UACHTU(DHUKAIHH.

2. Jlaboparopnast pabora: "UnenTtu-
(uKaus HeOpraHMYECKUX BeuecTB"

Paznen 4. Ctpoenue
U CBOWCTBAa OpraHu-
YECKHUX BEILECTB

Hccnenosath CTPOCHUC U
CBOMCTBA OPraHu4YCCKux
BCIICCTB

Kontponbnas pabora «CtpoeHue u
CBOICTBa OPraHUYECKHUX BEIIECTB)

OK 01

Knaccudukanus,

CTPOEHHUE U HOMEHK-
maTypa
CKHX BCIIICCTB

opraHuye-

Knaccudumuposars  op-
TaHWYECKHE BEIIECTBA B
COOTBETCTBUM  C  HX

CTPOCHHEM

1.3aaHusl Ha COCTaBJICHUE Ha3Ba-
HUWA OPraHUYECKUX COCIUHEHUH IO
TPUBUAIBHON WM MEXIYHApOIHOMN
CUCTEMaTUYECKON HOMEHKJIaType.
2.3aaHNsA HAa COCTABJICHHUE IIOJIHBIX
U COKpAIIEHHBIX CTPYKTYpPHBIX (op-
MyJl OpraHM4eCKMX BEILECTB OT-
JIEJIBHBIX KJIACCOB.

3. 3amaun Ha OMNpEJENICHHE TMpo-
creifimeil (opMysbl  OpraHUYECcKOM
MOJIEKYJbI, UCXO/i1 U3 AJIEMEHTHOTO
cocrana (B %)

OK 01,
OK 02,
OK 04

CaoiicTBa opraHuye-
CKHUX COEIUHEHUN

YcranaBnuBaTh
MOCTh (DU3HKO- XHUMHYe-
CKMX CBOWCTB OpraHuye-

3aBHCH-

CKHX BEILIECTB OT CTpOe-
HUSI MOJIEKYIT

1. 3ajaHus Ha COCTABJICHHE YypaBHE-
HUW XUMHWYECKUX PEAKLUN C y4acCTHU-
€M OpPraHMYEeCKHUX BEIIECTB HA OCHO-
BAHUU UX COCTaBa U CTPOCHMUS.

2. 3ajaHusl HA COCTaBJICHUE YpaBHe-
HUM XUMUYECKUX PEaKIHil, UILTFOCT-
PUPYIOIINX XWUMHYECKHE CBOMCTBA C
YYETOM MEXAHW3MOB MPOTEKAHUS
JIAHHBIX pEaKUUMi MU TE€HETHYECKOH
CBSI3M OPraHUWYECKUX BELIECTB pas3-
HBIX KJIACCOB.

3.PacueTHble 3a1a4M 110 YPaBHEHUAM
peakuuii ¢ y4aCTUEM OpPraHUYECKHUX




THunbl OeHOYHBIX

Ne | OK/IIK Pa3znea/Tema PesynabTaT 00yuenust .
MeponpusTHi
BELIECTB.
4.JIabopatopHass pabora "IIpeBpa-
IIEHUs] OPraHUYECKUX BELIECTB IPU
HarpeBaHuu"
4. |OK 01, |Hpentuduxauus op-|MccnenoBats kadecTBeH-|1. IIpakTHKO-OpHEHTHpPOBAHHBIE 3a-
3 |OK 02, |raHmyeckux BE- | HbIE DPEAKLMM OpraHuye- | JaHUs 110 COCTABICHUIO XUMUYECKUX
OK 04 |mecTB, UX 3HAUEHUE |CKUX COEAMHEHMH OT-|peakuui C y4acTHEM OpPraHMYECKUX
U MIPUMEHEHHE B ObI- | IEBbHBIX KJIaCCOB BEUIECTB, B T.4Y. UCIIOJIb3YEMBIX IS
TOBOM U TPOU3BOJI- X HJICHTU(PUKANUU B OBITY W TPO-
CTBEHHOM  JiesiTeNb- MBILIUIEHHOCTH.
HOCTH YeJI0BeKa 2. Jlaboparophasipabota: «MaeHTu-
(buKaiys opraHMYeCK1X COeUHEHUM
OTJEJIbHBIX KJIACCOB)»
5 Pasgen 5. Kuneru-| XapakrepusoBaTb BiIMS-
YeCKHe W TEePMOJU- | HH€ pa3IUYHBIX (PaKTo-
HAaMUYECKHE  3aKO-|pOB Ha paBHOBECHE W
HOMEPHOCTH IpPOTe- | CKOPOCTh  XHMHUYECKUX
KaHUS XUMHYECKUX | peaKIuii
peakuuii
5. |OK 01, [Ckopocts xumuue-| Xapakrepus3oBaTb BiHs- |1. [IpakTHKO-OpHEHTHUPOBAHHbBIE
1 |OKO02 |ckux peakuuil. Xu-|HHE KOHLEHTpPALUU pea- [TEOPETUUECKUE 3a/laHusl Ha aHalIu3
MHUYECKOE pPABHOBE- | TUPYIOLUIMX BEIIECTB U [(paKTOPOB, BIMSIOIMIMX HA U3MEHEHUE
cue TEMIEPAaTypbl Ha CKO- |[CKOPOCTH XMMHYECKON PEaKIIUHU.
pOCTh XMMHUYECKHX peak- 2. IIpakTuko- OpUEHTUPOBAHHbBIE
Ui 3alaHusl Ha IPUMEHEHUE IpPHUHIINIIA
Xapakrtepuszosarb Bius- |Jle-lllaTense a1 HaxOXAEHHUA Ha-
HUE W3MEHEHHs KOHIICH- [IPaBJICHUS CMELICHUS PaBHOBECHS
TPallMU BEILIECTB, pEaK- XUMHUECKOW peakluu U aHamu3 ¢ak-
LMK Cpellbl U TeMIepaTy- [TOPOB, BIUSIOUIMX HA CMEUICHUE XU-
pBl Ha CMEIIEHHE XUMH- [MUYECKOI'O PaBHOBECHS
YECKOT0 paBHOBECHS
6 Paznen 6. PactBopsl | MccrenoBaTh UCTHUHHBIC
pacTBOpsl C 3aJaHHBIMU
XapaKTepUCTUKaMU
6. |OKO0l, |Ilonarue o pactBo-|Paznnuars UCTUHHBIE | . 3amauM Ha NPUTOTOBJIEHHME pac-
I |OK04 |pax pacTBOpPHI TBOPOB.
2. [IpakTuKoO-OpuEeHTHPOBAHHbBIE
pacueTHbIe 3aJ]aHHsl Ha JIUCIIEPCHbBIE
CUCTEMBI, UCIIOJIb3yeMbIE B OBITOBOM
U [IPOU3BOJCTBEHHON JEATEIBHOCTH
4esI0BeKa
6. |OK 01, |HUccnenoBanue UccnenoBath  Qusuko- | Jlaboparopnas pabora "[Ipuroros-
2 |OK 04 |cBOICTB paCTBOPOB |XHMHUYECKHME  CBOWCTBA |JIEHUE PacTBOPOB"
HCTUHHBIX PaCTBOPOB
IT |IIpodeccrnonambHO-OpPUEHTHPOBAHHOE COEPKaHUE (COMEpKAHUE TTPUKIIATHOTO MOJTYJIS )




THunbl OoEeHOYHBIX

CTH 4YCJIIOBCKA

JACATCIbHOCTHU
YJeJIOBEKa C ITO3UIUH KO-
JIOTHYECKOH 0Oe30macHo-
CTH

Ne | OK/IIK Pa3znea/Tema PesynabTaT 00yuenust .
MeponpusTHI
7 Pazmen 7. Xumus B|OueHuBaTh TOCIEACTBHSA (3alIuTa Keiica (¢ yueToM Oyayiieit
OBITY U MPOU3BOJCT- | OBITOBOM U MPOU3BOJCT- pogeccHoHaIbHOI
BEHHOI JeATeIbHO- | BEeHHOM JIeSTENLHOCTH)

OK 01,
OK 02,
OK 04,
OK 07

Xumusi B OBITY W
IIPOU3BOJCTBEHHON
JEATEIbHOCTH 4eJIo-
BEKa

O11eHUBATh IIOCJEACTBHS
OBITOBOM W TIPOM3BOJCT-
BEHHOM JIESITEIbHOCTU
yeJjIoBeKa C MO3HIHHN dKO-
JIOTUYECKOH 0Oe30macHo-

CTH

Keiic (c yuerom Oymymieit mpodec-
CHOHAILHOM JIeATeTbHOCTH) Bo3Moxk-
HbBIEC TEMbI KEHCOB:

1. Iloremnenue KiMMaTa U BBICBOOO-
PKICHUE Ta30BBIX THIPATOB CO [HA
OKEaHa.

2. bynymue marepuaisl 115 aBua-,
MaIllMHO- U TPUOOPOCTPOCHHUS.

3. HoBele maTepuainsl 1is COJIHEY-
HBIX OaTapei.

4., JlexapcTBa Ha OCHOBE pacTH-

TCJIIbHBIX ITPCIIapaTOB




6. CAMOCTOSATEJIbHASA PABOTA

Tema Bun pabotet Komusecrso
4acoB

Tema 1.1. CTpoeHre aTOMOB XMMHUYECKUX AJIEMEHTOB U | pelIeHHe 3a/1a4, paboTa ¢ 2

IPUPOJIA XMMHYECKUX cBsi3eil. [leproamueckuii 3aKoH 1| YICOHNKOM

tabmuma /.M. Menaeneena

Tema 2.1. Tunbsl XUMUYECKUX PEAKIIUMA peuieHue 3aaay, pabora ¢ 2
y4eOHUKOM

Tema 3.1. Knaccudukamusi, HOMEHKIIATypa U CTPOCHHE| pelIcHHE 3a/1a4, paboTa ¢ 2

HEOPraHMYECKUX BEIIECTB y4eOHUKOM

Tema 4.1. Knaccudukanus, CTpoeHHe 1 HOMEHKJIATypa pelleHue 3aaad, padora ¢ 2

OpPraHUYECKUX BEIIECTB yu4eOHUKOM

Tema 5.1. CkopocTh XMMHYECKMX peakuMid. XUMHYe- pelieHue 3aj1ad, padoTa ¢ 2

CKOE paBHOBECHE y4eOHUKOM

Tema 6.1. [TonsiTue o pacTBopax pelieHue 3aaa4, pabora ¢ 4

y4eOHUKOM

29
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