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1. O0mas xapakTepucTUKA padouyeid mporpaMMbl 001e00pa3oBaTeIbHOM
AUCUMUILTHMHBI « XUMUD)
1.1. MecT0 aUCUMIUVIMHBI B CTPYKTYpe OCHOBHOW NpPogecCHoOHAIbHOM
o0pa3oBaTeJbHON MPOrPaMMBbI
Ob1eoOpazoBarenbHasi JUCIUILIMH « XUMUS» SBISIETCS 003aTeIbHON YacCThIO
00111e00pa3oBaTeIbHOrO UKJIAa 00pa3oBarebHOM nporpaMMel B cootBeTcTBUM ¢ DT'OC
CIIO mno cneuunansHocTH 08.02.01 «CTpOWTENBCTBO M 3KCIUIyaTalMs 3JaHUN U

COOPYKECHU N

1.2. e ¥ muIaHUpyeMble Pe3yJIbTAThl 0CBOCHUS JUCIHUIIIMHBI
1.2.1. llean m 3aga4y JTUCHUILIMHBI

@opMUPOBaHUE Yy CTYACHTOB MPEIACTABICHUS O XHMHMYECKOW COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KAK OCHOBBI IIPUHATHS PEILICHUN B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALUsAX, OTBETCTBEHHOTO ITIOBEICHMS B IPUPOJIHOU Cpele.

3ajaun AUCLUIUIMHBL

1) cdopmupoBarh MNOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOUIEH Cpefe, LEIOCTHOW HAaydyHOW KapTHUHBI MUpA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHS COCTaBIATh (DOPMYJIbl HEOPraHMYECKHMX M OPraHMYECKUX
BELIECTB, YPABHEHUSI XUMUYECKUX PEAKLIUNA, OOBSACHATh UX CMBICI, UHTEPIPETUPOBATH
pPE3yIbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHUS  NPOCTEHIINX  XUMHUYECKUX
HKCIEPUMEHTAIbHBIX UCCIIE0BAHUI € COONIIOIEHNEM IPaBUIl 0€3011aCHOr0 0OpalleHus
C BEIIECTBAMU U JIaOOPATOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMALMIO XUMHUYECKOTO Xapakrepa W3
Pa3JINYHBIX UCTOYHHUKOB;

5) copmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHSI CBOEH NIEATEIBHOCTH U
XMUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX IPOLIECCOB;

6) chopMupoOBaTh MOHMMAHUE 3HAYUMOCTU AOCTHKEHHM XMMHYECKOW HAyKH U

TEXHOJIOTHH JIJIsl pa3BUTHS COITUATBHON U TTPOU3BOACTBEHHOU cep.



1.2.2. Il;ianupyemMblie pe3y/abTaThbl 0CBOEHHA 001e00pa30BaTe/bHOM JMcHUILIHHBI B c00TBeTcTBHHU ¢ PI'OC CIIO n Ha

ocHoBe ®I'OC COO

Kon n
A Ilnannpyemble pe3yibTaThl OCBOCHUS JUCHUIIMHBI
HAMMEHOBaHHUE
dopmupyembIx 06
KOMIIeTeHIHIA mue JAucuunianHapHbie
B yacT Tpy10BOro BOCIIUTAHUS: - BIAAECTh CHUCTEMOM XUMHYECKMX 3HAHUW, KOTOpas  BKJIKOYACT:

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3agaq
npodecCHoHATBLHOM
JeSITeTbHOCTH
MNPUMCHUTCIIBHO K
pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TpYay,
MacTepCTBa, TPYI0JI00ue;
-  TOTOBHOCTb K AaKTHUBHOH  JI€ATEIBHOCTH
TEXHOJIOTHYECKOM U COLMAIIbHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJIHATH TaKyIO JACSTEIbHOCTD;
- IHTEPEC K Pa3IuIHbIM cepam mpodeccruoHaTbHON
JIeSITCIIEHOCTH,

OBaagenue YHHMBepCaJIbHbIMH
NMO3HABaTeJbHBLIMH JAeliCTBUSIMM:
a) 0a3oBble JOrHvYecKue AeiicTBUA:

OCO3HAaHUEC IICHHOCTH

yueOHbIMU

- CaMOCTOSITENTEHO dbopmynupoBaTh "
aKTyaJIH3MpoOBaTh MPOOJIEMy, paccMaTpuBaTh ce
BCECTOPOHHE;

- yCTaHaBJIWBATh CYIICCTBEHHBIM MPH3HAK WU
OCHOBAaHHUA dJId CpaBHeHI/IH, KHaCCI/Iq)I/IKaI_II/II/I nu
00001IeHNS;

- OHpeI[eJ'DITI: neian ACATCIIbHOCTH,
mapaMeTpsl ¥ KPUTEPUU MX JOCTHIKCHHS,
- BBIABJIATH 3aKOHOM€pHOCTI/I nu HpOTI/IBOpe‘II/IH B
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTD, OLICHUBATDH
COOTBETCTBUE PpE3YJIbTATOB IIEJISIM, OIICHHBAThH
pI/ICKI/I HOCHQI[CTBI/Iﬁ JACATCIIbHOCTH,

3aJ4aBaTb

OCHOBOIIOJIATAIONINE TMOHATUS (XUMHUECKUI 3JIEMEHT, aToM, 3JIEKTPOHHAs
o0oJyouka aroma, s-, p-, d-3JIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTb, CTENEHb OKHCIEHUS, XUMHYecKas
CBSI3b, MOJIb, MOJIIDHAs Macca, MOJISIPHBIM OO0BEM, YIJICpOJIHBIA CKeleT,
GbyHKIIMOHAIbHAS TPyNNa, pajuKall, U30Mepusi, U30MEPhl, TOMOJOTUYECKUI
psia, TOMOJIOTH, YIJII€BOJOPOAbI, KUCIOPOI- U a30TCOAEPIKAIINE COESAUHEHMS,
OMOJIOTMYECKH aKTUBHBIC BeliecTBa (yrieBOIbI, >KHPBI, OCIKH), MOHOMED,
[IOJIUMEP,  CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,
KpUCTAJIJIMYECKAsl pelIeTKa, TUIbl XUMHYECKHX peakuuid (OKHUCIUTEIbHO-
BOCCTAaHOBUTEINIbHBIC, 9K30-U SHAOTEPMUYECKUE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOIUTHYECKAsT AUCCOIHAIINS,
OKHUCJIUTEb, BOCCTAHOBUTEND, CKOPOCTh XMMHUYECKON pEaKLUu, XMMHUECKOE
paBHOBECHE), TEOPUUM U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS
opranvueckux BemiectB A.M. byrtinepoBa, Teopus 3IIEKTPOJUTHYECKON
nuccouuanuu, nepuoandeckuii 3akod .M. MenneneeBa, 3aKOH COXpaHEHHUS
Macchbl), 3aKOHOMEPHOCTH, CUMBOJHYECKUH S3bIK XMMHUH, (PaKTOJIOTHMUYECKHE
CBEJICHMSI O CBOMCTBAaX, COCTaBe, MOJTYYECHUH U OE30MacCHOM HCIOJIb30BAHUU
BRXHEHIIMX HEOPraHWYECKUX M OpPraHMYECKHUX BEUIECTB B ObITY H
MPAKTUYECKOHN JESITeIbHOCTH YeJIOBEKa;

- YMETb BBISBIATH XapaKTEpHblE MPHU3HAKKM M B3aMMOCBS3b H3YUCHHBIX
MOHITHUM, MPUMEHSATh COOTBETCTBYIOIINE MOHATHS MPH OMUCAHUU CTPOCHUS U
CBOMCTB HEOpPraHMYECKUX W OPraHUYECKUX BELIECTB M UX IPEBPALLEHUM;
BBISIBJISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUH C TOHATUSMHU U MPECTABICHUIMU
JPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMeTb HCHOJb30BaTh  HAaWMEHOBAHUS

XHUMHUYCCKUX COCI[I/IHCHI/Iﬁ
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- pa3BHUBATL KPEATUBHOE MBIIUICHHUE IIPU PELICHUN
YKU3HEHHBIX TTPOOJIEM

0) 0a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

- BJIaJIETh HABBIKAMU Y4€OHO-UCCIIEIOBATEIBCKON H
HpOGKTHOI\/'I ACATCIIbHOCTU, HABBIKAMH PAa3PCHICHUSA
npo0Jem;

- BBIBJIITL TMPUYUHHO-CIICACTBCHHBIC CBA3U U
aKTyaJIM3UpOBaTh 3a/lavy, BBIJABHTATh THUIIOTE3Y €€
peuicHud, HaXoJUThb APTYMCHTBI JJISL
JIOKa3aTelbCTBa CBOUX YTBEPXKICHWH, 3a/aBaTh
apaMeTpsl U KPUTEPUHU PELICHNUS,

- aHaNM3MPOBATH IIOJNYYCHHBIE B XOJE PEIICHHS
3ala4i Ppe3yJIbTaTbl, KPUTHYCCKU OLOCHHUBATHL UX
JIOCTOBEPHOCTh, TPOTHO3MPOBATh HW3MEHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh TEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO H

MPAKTUYECKYIO 00JaCTH KUZHEIEATEIILHOCTH,

- yMEThb WHTCTPUPOBATH 3HAHHWSA W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIABHTaTb  HOBBIE  HJEH, npeJyiaraTh

OPUTMHAJILHBIE MIOXO0bI U PELICHUS;
- CIIOCOOHOCTb UX UCIOJIb30BAHUS B
IIO3HABATEJILHON U COLUAIbHOW IPAKTUKE

MEXIYHAPOAHOIO COK03a TEOPETUYECKOM W IMPUKIAJAHOM XUMHUU U
TpPUBHAJIbHBIC Ha3BaHUS BaXKHEUIINX BEUIECTB (ITUJIEH, alleTUJIECH, MIULEPHH,
denon, popmanpaerun, ykCycHas KUCIO0Ta, TIIUIUH, YTapHBINA Ta3, YTICKUCITBIT
ra3, aMMHaK, raieHasi U3BeCTh, HeralleHasi H3BeCTh, IUThEBAas COJIa U JPYTHUX),
COCTaBIATH (DOPMYITBI HEOPTaHMYECKUX U OPTaHUYECKHUX BEIECTB, YPaBHEHUS
XUMHYECKHX DPEaKIHi, OOBSACHATh MX CMBICI; MOATBEPkKAATh XapaKTepHbIE
XMMHYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLIUMH OSKCIIEPUMEHTaMH U
3alMCAMHU YPABHEHUN XUMUYECKUX PEAKIINI;

- YMETh YCTaHaBIIMBAaTh MNPUHAJICKHOCTb H3YUCHHBIX HEOPTraHUYECKUX U
OpraHWYECKHUX BEIIECTB K OINpPEACIICHHBIM KJlaccaM M IpYIIaM COEIMHEHUH,
XapaKkTepU30BaTh MX COCTAaB M BAXXHEHIINE CBOWCTBA; OMNPEIEISATh BHJIbI
XUMHYECKHX CBsi3ei (KOBaJICHTHAs, MOHHAs, METaJUIMuecKas, BOJOPOAHAs),
TUTBI KPUCTAJUNIMYECKUX PEIICTOK BEUIECTB; KIACCH(PUIIMPOBATH XUMHUECKUE
peakiuu;

- chopMUpOBaTh TPEACTABICHUS: O XUMHYECKOH  COCTaBISIOIIEH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpa, POJIM XUMUU B IO3HAHWM SIBJICHUHN
npupoabl, B (QOPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPhl JIHYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM JUIsl PElIeHUs] MPAKTUYECKUX
3aJa4 U SKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOJHON Cpenie;

- YyMETh MPOBOAWTH PACUETHI MO XUMHUYECKUM (QOopMylIaM U ypaBHEHUSIM
XUMHYECKMX  peakuuid ¢  HUCHOJb30BaHHEM  (PU3MYECKMX  BEJIWYHH,
XapaKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpManpHBIE yCJIOBHS) Ta30B, KOJMYECTBA BEIECTBA; MCIIOIb30BATh
CHUCTEMHbIE XMUMHUYECKUE 3HAHUS MJIS TMPUHATUS PEUICHUNM B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE

CpEIICTBA TIOUCKA,
aHaIu3a u
UHTEPIIpETalnu
uHbopMaUU U

B 00J1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKM U OOLIECTBEHHOW NPaKTUKHU,
OCHOBaHHOT'O Ha Jasore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAaHMIO CBOEr0 MecTa B
HOJHUKYJIBTYPHOM MHUDE;

- YMETb IUIaHUPOBATh U BBINOJIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEBPALLCHHS
OpPraHMYECKHX BELECTB IIPU HArPEBAHUH, NTOJIy4YE€HHUE STHIICHA U U3yYCHHE €T0
CBOICTB, KAYECTBEHHBIE PEAKIINH HA AJIbJIETH/Ibl, KpaXMaJl, yKCYCHYIO KHCIIOTY;
JieHaTypalnus OelKOB IPH HarpeBaHUM, LIBETHbIE PEAKIIMU O€JIKOB; IPOBOIUTH
peaki HOHHOrO OOMEHa, ONpEeNeNsATh Cpely BOJIHBIX PpacTBOPOB,
Ka4eCTBEHHbIE PEAKIINU Ha CyNb(]aT-, KapOOHAT- U XJIOPUA-aHHUOHBI, HA KATHOH
aMMOHMSI; pellaTh SKCIIEpUMEHTAIbHbIE 3ahauu 1o TeMaMm "Meramibl" u




nH(pOPMaILMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodecCHOHATBHON
JeSITeIbHOCTH

- COBEPULIEHCTBOBAHUE SI3IKOBOM M YHUTATEIBCKOU
KyJbTYphl KakK CpEICTBA B3aUMOJCHCTBHUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTU HAy4YHOW MAESATEIbHOCTH,
TOTOBHOCTh OCYILIECTBIIATH MPOCKTHYIO u
HCCIIEIOBATENIbCKYIO ACSTEIbHOCTh HHINBUIYAIBHO
U B TPYIIIIE;

OgBjaaenue YHUBEPCAJIbHBIMHU
NMO3HABaTeJbHBLIMH JAeliCTBUSIMM:
B) pabora ¢ uHpopmanueii:

- BJAJIETh HaBBIKAMHU TMONYYCHHS WH(GOpMAIUU U3
WCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOATEIIbHO
OCYILECTBJISATh NOUCK, aHAJIU3, CUCTEMATU3ALMIO U
WHTEpIpeTauio HHOOpMAIUK pa3IuIHBIX BUIIOB U
dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCThl B pa3lW4HBIX (dopmaTax cC
y4eTOM Ha3HaueHUss HWHPOpMAIUH U IIEJIeBOI

yueOHbIMU

ayIUTOPUH, BBIOMpas  ONTUMAIbHYIO  (OpMYy
MPCACTABJIICHUA U BU3yalIn3alluu,

- OIICHHMBAaTh  JIOCTOBEPHOCTh, JIETUTUMHOCTB
uHpOpMallUK, €€ COOTBETCTBHUE IIPABOBBIM H

MOpPaIbHO-3THYECKUM HOPMaM;
- HCHOJB30BaTh CpPEACTBa HH(POPMALMOHHBIX H

KOMMYHHUKAIIHOHHBIX ~TEXHOJOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHW3allMOHHBIX  3a7a4  C  COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
THUTUCHBI, PECYpCOCOEpekKECHHUs, TPABOBBIX U
THUYECKHX  HOPM, HOpPM  HHGPOPMAIMOHHOMN
0€30MacHOCTH;

- BJIaICTh HABBIKAMU PACIIO3HABAHUA W 3allIUThI
nHpopmaruu, nHOOPMAITMOHHOW 0€301TaCHOCTH
JIMYHOCTH,

"Hemeramnbl") B COOTBETCTBUU C IpaBUJIAMHM TEXHUKH OE30MACHOCTH NpHU
oOpaleHun ¢ BEIEeCTBAMH M JIA0OPATOPHBIM 00OPYIOBAHHEM; TIPEICTABIIATH
pe3yabTaThl XUMHUYECKOrO OHKCHEpUMEHTa B (opMe 3amucu ypaBHEHHUU
COOTBETCTBYIOIIUX peakuuii U (OpMyIupOBaTh BHIBOJBI Ha OCHOBE ATHX
pe3yIabTaToB;

- YMETh aHAJIM3UPOBATh XUMHUECKYIO0 HH(POPMAIIUIO, TOIYy4aeMyI0 U3 Pa3HbIX
UCTOYHHUKOB (CpelCTB MaccoBOi MH(popmMaruu, cetb UHTepHET u apyrue);

- BJIaZIETh OCHOBHBIMU METOJIaMU HAyYHOTO MMO3HAHUS BEIIECTB U XUMHUYECKHUX
sABIeHUH (HaOMI0IeHNe, U3MEPEHUE, SKCIEPUMEHT, MOJICITUPOBAHHE);

- yMeTh NPOBOAMTH pPACUEThl MO XHUMHUYECKUM (QopMyjaM U ypaBHEHUSIM

XUMHUYECKHX  pEaKluid ¢  HUCHOJNb30BaHWEM  (DU3UYECKMX  BEIWYHH,
XapaKTepU3YIONIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 0ObeMa
(HOpManbHBIE yCIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOIH30BAThH

CUCTEMHBIC XWUMHYCCKUC 3HAHUA IJI1 IPUHATHUA peI_HCHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHLBIX CUTYyalUsX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM




OK 04.

D¢ dexTuBHO
B3aHlMOJCUCTBOBATh
1 paboTath B
KOJUIEKTUBE U
KOMAaHJIe

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOTIPEJICIICHHIO;

-OBJIa/ICHHE HaBBIKAMH y4EOHO-UCCIIE0BATEILCKOM,
MPOEKTHOM M COIMATILHOM JIEATEIbHOCTH;
OBJaageHue YHHBEPCAJbHbIMHA
KOMMYHUKATHBHBIMHU J1eHCTBUSIMM:

0) COBMeCTHAsA JIeSITeJIbHOCTD:

- TIOHMMaTh W WCIOJb30BaTh TMPEUMYIIECTBA
KOMaHHOW M UHAMBUIYaTbHOIN paboThI;

- TpUHUMATh 1EJIM COBMECTHOM JESITEIBHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 1O €€
JOCTHKEHHIO: COCTaBIAThL  TJIaH  JICMCTBHIA,
pacrpeaeniarTb pojau ¢ y4eTOM MHEHHUM y4aCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSIX
peagbHOTO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYHIIECTBJISTH TO3UTHBHOE CTPATETUYECKOE
MOBEJCHUE B Pa3IUYHBIX CHUTYalUsX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBj1aieHHe YHHBEPCAJbHBIMH PeryisiTUBHbIMH
NeHCTBUSAMU:

) NPUHATHE ce0s M APYTUX JI0Jei:

- MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JTIOJCH
MIpU aHAJIU3€ PE3yJIbTATOB JAEATEIBLHOCTH;

- MpU3HABATh CBOE MPABO M MPABO APYTHUX JIIOICH Ha
OIIMOKH;

- pa3BUBATh CIIOCOOHOCTh ITOHUMATh MHD C
MO3ULIMU JIPYTOro YeI0BEKa;

- YMETb IUTaHUPOBATh U BBINOJIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEBPALLICHHS
OpPraHMYECKHX BELECTB IIPU HArPEBAHUH, NTOJIy4YE€HUE STHIICHA U U3yYEHHE €T0
CBOICTB, KAUECTBEHHBIE PEAKIIUH Ha aJIbJIETU/Ibl, KpaXMaJl, YKCYCHYIO KHCIIOTY;
JieHaTypanus OelKOB IPH HarpeBaHUM, LIBETHbIE PEAKIIMU O€JIKOB; IPOBOIUTh
peakiy HOHHOrO OOMEHa, ONpEeNeNsiTh Cpely BOJIHBIX PpacTBOPOB,
Ka4eCTBEHHbIE PEAKIIMU Ha CyNb(]aT-, KapOOHAT- U XJIOPUA-aHHUOHBI, HA KAaTHOH
aMMOHMSI; pellaTh SKCIIEpUMEHTAIbHbIE 3ahauud o TemMaMm "Meramibsl" u
"Hemeramisl") B COOTBETCTBUU C TMpaBWJIaMU TEXHUKH O€30MacHOCTH IpHU
0OpalIeHny C BEIECTBAaMU M J1aOOPaTOPHBIM 000PYIOBAaHHEM; MPEACTABIAT
pe3yapTaThl XUMHUYECKOrO OHKCHEpUMEHTa B (opMe 3alucu ypaBHEHHH
COOTBETCTBYIOLIIMX pPEaKUUid H (OPMYIMPOBATH BBIBOJABI HAa OCHOBE 3THX
pe3yabTaToB

OK 07.
ConeiicTBOBaThH
COXPaHEHHUIO
OKpYy>Karolen

B 001acTH 3K0J10r14€CKOTr0 BOCIIMTAHUSA:

- c(hOpMHPOBAHHOCTh 3KOJOTUYECKOU KYIbTYpHI,
IMOHMMAaHUE BIUSHUSA COIUATbHO-DKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHON

- chopmMupoBaTh  MpEACTABICHUSA: O XUMHUYECKOH  COCTaBISAIONICH
GCTGCTBGHHOHaquOﬁ KapTUHBI MHpaA, POJIM XUMHU B TO3HAHUH SIBJICHUN
npupoabl, B (QOPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIMOHATIBHON I'PaMOTHOCTH, HEOOXOIMMON JUISl PELICHUs MPAKTHUYECKUX
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cpensl,
pecypcocOepekeHn
10, IPUMEHSATh
3HaHUS 00
W3MEHEHUU
KJIMMAaTa, MPUHIUIIBI
OepexKIIUBOTO
MIPOU3BOJICTBA,
3P PEeKTUBHO
JNIENCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUsAX

CpeIbpl, OCO3HAaHHE  TJI00ATBLHOTO
9KOJIOTUYECKHUX MPOOIIEM;

- IUIAHUPOBAaHHUE U OCYILIECTBICHUE JIEUCTBUN B
OKpYKalolllell cpele Ha OCHOBE 3HAHUS Iesei
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HEMPUSATUE IEUCTBUIA, MPUHOCSIINX BPE
OKpYXKaroIleH Cpese;

- YMEHHE TPOTHO3UPOBATH HEOJATONMPHUATHBIE
HKOJOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAILIATH HX;

- pacuIMpeHue OMbITa ACSITEIIbHOCTA SKOJIOTUYECKON
HaIpaBJICHHOCTH;

- OBJIQJICHUE HaBBIKAMHU yU4eOHO-UCCIIET0BATEILCKOM,
MIPOEKTHOM U COLIMAIIBHOM JIESITEIbHOCTH;

Xapakrepa

3aJa4 U SKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOJHON Cpelie;

- YyMETh COOJIOJaTh MpaBUiIa HKOJOTHYECKU IIeIeCOO0Pa3HOTo MOBEACHUS B
OBITY M TPYIOBOM NEATEIHHOCTU B LEISIX COXPAaHEHUS CBOETO 370POBbS U
OKpYXKarollel NPUPOJHOW CpEeIbl; YUYHUTHIBATh ONACHOCTH BO3JCHCTBUSA HA
JKUBBIE OPraHHU3Mbl ONPEIEICHHBIX BEIIECTB, NOHUMAs CMBICI IOKA3aTeNs
IIPEAEIBHON JOIYCTUMOM KOHLIEHTpaLuu

I1IK 2.4. [IpoBOaUTH
OIEPATUBHBIN y4ET
00BEMOB
BBITIOJIHSIEMBIX
paboT u pacxoioB
MaTepUaTbHBIX

pecypcoB

paciupCHUEC oOmnbITa ACATCIbHOCTHU 9KOJIOTHYECKOM
HAITpaBJICHHOCTHU

BJIaJICTh OCHOBHBIMH METOJIaMH HAay4YHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX
sIBIICHUH (HaOII0/IeHHEe, U3MEPEHHE, SKCIIEPUMEHT, MOJISTTHPOBAHUE )




2. CTpyKTypa U coaepxkaHue 001e00pa3oBaTeIbHOM TUCHUIIIMHBI

2.1. O0beM JUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Bua yueOHoii padoThI Obrer b
yacax

O0bém o0pa3oBaTeIbHON NPOrPaMMbl JHCHUIINHBI 72
OcHOBHOe coep:kaHue 64
BT. U..
TEOPETUYECKUE 3aHATUS 36
[IPAaKTUYECKUE 3aHATUS 18
ab0paTOPHBIE 3aHITHS 6
KOHTPOJIbHBIE pabOTHI 4
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlePKAHUE (COAepKaAHMe 3
NMPUKJIATHOTO MOTYJIs)
BT. U..
TEOPETUYECKUE 3aHATUS 4
MPAKTUYECKUE 3aHATUS 4
IIpomexyTounas arrectaums (IuddepeHIIpOBaHHBIN 3a4ET) 2
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE U CIUTIIHHBI

HaumenoBanme Conep:xanue yuye0HOro marepuasa (0CHOBHOE M MPodecCHOHAJILHO OPHUEeHTHPOBaHHOe), | O0béM | DopmupyeMble
pa3esnoB M TeM JIa0opaTopHbIEe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOYJIb 4acoB | KOMIETEHIIUH
1 2 3 4
Pasznea 1. Teopernueckue 0CHOBbI XUMUM 16
Coaep:xaHue yueOHOro MaTepuaJia 2
XUMHYECKHUH dJIeMEHT. ATOM. SIapo aToma, U30TOIbI. DIEKTPOHHAS 000JI0UKA. DHEPTETUUECKIE
YpOBHH, TIOYPOBHU. ATOMHEIE OpOHTany, s-, p-, d- anemMeHThl. OCOOCHHOCTH pacIpeeIeHIs |
Tema 1.1. AJIEKTPOHOB MO OpOUTANSAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
OcHoBHBIE KoH(uryparus atroMmoB. OCHOBHBIE XUMUYECKUE 3aKOHBI
xumudeckue noHATus |[pakTuyeckue 3aHATHS OK 01
1 3aKOHEI, cTpoeHue  |[Ipaktudeckas pabora Nel. «OcCHOBHBIC KOJNHYECTBEHHBIC 3aKOHBI B XHUMHHU W PACUETHI IO
aTOMOB XMMHMYECKHX |ypaBHEHUSM XUMHUUYECKHUX PEAKIIAI.
3JIEMECHTOB OTHocuTENbHBIE aTOMHAsI U MOJIEKYJIsIpHasg mMacchl. MoisipHas Macca. KonuuecTBo BemiecTsa. 1
MaccoBas nosst BemiecTBa. 3akoH ABoraapo. MomsipHblid 00beM Ta30B. OTHOCHTENIbHAS
IJIOTHOCTH ra3oB. PacueTsl mo YPaBHCHHUAM XUMHUYCCKUX peaKI_[I/Iﬁ C UCHOJIL30BaHUEM MacCOBOU
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJMYECTBA BENIECTBA
Coaep:xaHue yueOHOIro MaTepuaJia 2
IIpakTHYecKHe 3aHATHSA
[Tpaktrueckas padota No2. «3ydeHne nepruoInIecKux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO
Tema 1.2. CTPOEHHEM aTOMOBY.
[Tepuoanueckuit [lepuonuueckas cucrema xumuyeckux siaeMeHToB /.M. MenneneeBa. CBsi3b MEpHOIAYECKOTO
3aKOH U 3akoHa U [lepuoanueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOM Teopuel CTPOCHUS
[lepuoanueckas aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB, 00pazyeMbIX HMH OK 01
CUCTEMA XMMUYECKUX |MPOCTHIX U CJIOKHBIX BEIIECTB IO IpynnaMm u nepuogam llepumonnueckoid cuctembl. 3HAaUCHUE OK 02
3JIEMEHTOB MEePUOINYECKOr0 3aKOHA U CHUCTEMbl XuMudeckux siemeHToB JI.M1. MenjeneeBa B pa3BUTHU 2 1K 2.4

JI.11. MenaeneeBa, ux
CBSI3b C COBPEMEHHOMU
TEOPUEU CTPOCHUS
aTOMOB

HayKHU.
VYcTaHOBIEHUE CBA3UM MEXKIAY CTPOCHUEM aTOMOB XUMHUYECKHUX JJIEMEHTOB M NEPHUOINYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUU C MOJOKEHUEM
[Tepuonuueckoit cucremsl. Pemenne nmpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA
XapaKTepU3ali0 XUMUYECKHX JJEMEHTOB «Meraummueckue / HEeMeTaNIMYecKHue CBOMCTBa
XUMHUYECKHX DJIEMEHTOB B COOTBETCTBHM C MX JJIEKTPOHHBIM CTPOCHHEM M IOJOKEHHEM B
MEPUOINYECKOMN cucTeMe XuMU4Yeckux 3semeHToB JI.1. MeneneeBa»

11



Tema 1.3.
CtpoeHue BelecTBa u
IPUPOJA XUMUYECKON
cBs3u. MHOTOOOpasue

BELIECTB

Conep:kanue y4eOHOro MaTepuasa

Crpoenue BeniecTBa. XUMUYECKast CBSA3b. BUbl XUMUUECKOH CBs3M (KOBaJICHTHAs! HEMOJIIpHAs
W TIOJISIpHAs, MOHHAS, MeTayuinueckas). MexaHnu3mMbl 00pa30BaHUs KOBAJCHTHON XHMMHYECKOMN
cBsi3u  (OOMEHHBII M  JOHOPHO-aKIEeNTOpHBIH). Bomopongnas cBsa3b.  BaneHTHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTeneHb OKUCIeHUsI. IOHBI: KaTHOHBI 1 aHHOHBI

IIpakTHYecKHe 3aHATHSA

[TpakTrueckas padota Ne3. «CTpoeHue BemIeCcTBa M MPUPOIa XUMUUECKON CBSZH».
JleMoHCTpanus Mofenell KPUCTAUIMYECKUX PEHIETOK: MOHHOM (XJIOpHI HATpHsi), aTOMHOM
(rpadut u anmas), MOJEKYISIPHOU (YTIECKHUCIBIN Ta3, HOJ), METAJUTMYECKON (HaTpuid, MarHui,
Menb). Pemenne mpakTHYecKuX 3aJaHuii Ha COCTABIIEHUE AIIEKTPOHHO-Tpaduieckux (Gpopmyin
3J1eMEHTOB 1—4 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanus, n
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuasia

Knaccudukanus HeopraHmdeckux BemiecTB. HoMeHkiIaTypa HEOPraHMYECKHUX BEIIECTB
(OKCcHIbI, THAPOKCHUIBI, KHCIOTHI, COJM). BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO
CTpoeHus. ArperaTHble COCTOSIHUS BeniecTBa. Kpuctanmudyeckue u amop@HbIe BenecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTAJUIMYECKUX PEIICTOK (aTOMHasi, MOJIEKYJIsIpHas,
MOHHAsl, MeTaJUTMYecKas). 3aBUCMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAITHYECKON PErIETKI

IIpakTuyeckue 3aHATHS

[TpakTuyeckas padora Ne4. «HomeHki1aTypa HEOPraHUUYECKUX BEILIECTBY.

Pemenne mnpakTHuecKuX 3aJaHMi IO KIAacCHU(UKALMU, HOMEHKIAType W XHMHUYECKUM
¢dbopMynaM HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIACCOB (yrapHbI ra3, YIJICKHCIBIA ras,
aMMHMaK, rameHasi U3BeCTbh, HeralleHas U3BeCThb, IMThEBas COJIa U APYIUX): HA3BaHUs BEILECTB
no mexayHaponHoi (MIOITAK) mnu TpuBHanbHOW HOMEHKIIATYPE M COCTaBJICHHE (OPMYIIBI
XMMHUYECKUX BEILIECTB, ONpEJeNeHUe NMPHUHAUIEKHOCTH K Kiaccy. Ilouck mHbopmanuu mno
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (opMyinaM. AHAIN3 XUMUYECKOH HH(pOpMaIny,
MOJTy4aeMOM M3 Pa3HbIX HCTOYHUKOB (CPEICTB MaccoBoW MHQopManuu, ceTh MHTEepHET u

Apyrue)

OK 01
OK 02

Tema 1.5.
TUIBl XUMHYECKUX
peakuuii

Conep:kanue y4eOHOro MaTepuasa

Xumuueckass peakius. Knaccupukanuss XUMHUYECKHMX pPEaKUMH B HEOPraHUYECKOW U
OpPraHMYECKOM XUMHUH. 3aKOHBI COXPAaHEHHUS MACChl BEIECTBA, COXPAHEHMS W IPEBPAICHHUSA
SHEPIUU MPU XUMUYECKHUX peakiusax. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE Peakuu (YpaBHEHUS
OKHUCJICHUA-BOCCTAHOBJICHMSI,  CTENEHb  OKUCIICHHSA, OKUCIMTEIb M  BOCCTAaHOBUTEID,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIUU B IPUPOJE, IPOU3BOACTBEHHBIX IIPOLECCaX H
AKHU3HEIEATEIIbHOCTH OPraHU3MOB)

OK 01
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Conep:kanue y4eOHOro MaTepuasa 2
CKOpOoCTh peakIuy, €€ 3aBHCHUMOCTh OT PAa3JIMYHBIX (PAKTOPOB: MPUPOIBI PEarupyIOLTUX
BEILIECTB, KOHLUEHTPALMU PEArupyrolux BEUIECTB, TEMIEPATYPbl M IUIOMIAAA PEAKLIUOHHOMN
noBepxHOCTU. TermoBsie A3PHEKTH XUMUIECKUX PEAKITHI: 9K30- U DHIOTEPMUIECKUE PEaKIIUH. 1
OOparumble peaknuu. XUMHYECKOoe paBHOBecue. DakTopbl, BIMSIONIME HA COCTOSHHE
XUMHUYECKOTO paBHOBeCHs (KOHILIGHTpAllMs PEareHTOB WJIM MPOJYKTOB pPEaKlUH, TaBJICHUE,

Tema 1.6. temmneparypa). [Tpuamnun Jle [llaTense OK 01
Ckopoctb xumudecknx | [IpakTudeckune 3aHsATHS OK 02
peakumid. Xumudeckoe | [Ipakruueckas padora NeS. «BnusHue pasnudHbix (AaKTOPOB HAa CKOPOCTh XHMHUYCCKON K 2.4

paBHOBecCHE peaKIm.
Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUil Ha aHaiu3 (HAKTOpOB, BIMSIONIMX Ha
M3MEHEHUE CKOPOCTH XUMHUYECKON peakluu. 3aBUCUMOCTh CKOPOCTU XUMUUYECKOU pEaKIuu OT 1
MPUCYTCTBUSL KaTajln3aTopa Ha NPUMEPE pa3sIoKEHUs NEpPOKCHAa BOJOPOJA C IMOMOIIBIO
JUOKCUJIa MapraHila W KaTanasbl. PerieHue MNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHeHne npuHnuna Jle-Illatenbe ayig HaXOKAEHUST HANPABICHUS CMELICHUS PABHOBECHS
XUMHYECKON peakiny v aHau3 (aKTOPOB, BIUSIONIUX HA CMEIICHHE XUMUYECKOTO PABHOBECHSI
Conep:kanue y4eOHOro MaTepuasa 4
PactBopel. Buael pacTBOpoB IO COACPKAHUIO DPACTBOPEHHOIO BeEIleCTBA. PacTBOPUMOCTB.
[lonsiTne o nucnepcHbIX cucTteMax. VICTHHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBas [0 )
BelecTBa B pacTBope. [lonsaTue o BogopoaHoM mokasarene (pH) pactBopa. DneKkTpoauTiHaeckas
Tema 1.7. mucconuanus. CuibHbIE U ca0ble 3JIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakiiuu noHHOro oomMeHa OK 01
PactBopsl, Teopus OK 02
AJIEKTPOTUTUYECKON JIaGoparopnrie sansiTus OK 04
ACCOLUALIAH 1 Jlaboparopuas pabota Nel «HpI/IFOTOvBJIeHI/Ie paSTBOpOP>>. OK 07
OHHEI 06MEH [IpuroroBnenue pacTBOpOB 3aJaHHON MAacCOBOW JOJIE PACTBOPEHHOI'O BEIECTBA, IPOBEICHHE 1K 2.4
peakiuii HMOHHOTO OOMEHa, OIpeAeNieHHue Cpeabl PAacTBOPOB BEIIECTB C IMOMOIIBIO 2
YHUBEPCAJIbHOTO MHJWKaTOpa (Kucias, HEeWTpajbHas, IeJoyHas). 3aJaHus Ha COCTaBlICHUE
HMOHHBIX peakuuil. PelieHne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PAacTBOPHI,
HCIOJIb3yeMbI€ B OBITOBOM 1 MMPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa
KonTposbnas padora
1 CrtpoeHue BeliecTBa U XMMUYECKUE peakuuu (1o pasaeny 1) 1
Pa3nes 2. Heopranunyeckasi Xumust 10
Tema 2.1. Conepxanue y4eOHOro MaTepuaJjia 8 OK 01
Ousuko-xumuueckue |Metamnel. Ilonoxxkenne wmetaioB B Ilepuoanueckoil cucTeMe XHMHYECKHUX JJIEMEHTOB. ) OK 02
CBOMCTBA OCOOEHHOCTH CTPOCHHUsI DJICKTPOHHBIX O0O0JI0YEK aToMOB MeTauioB. OOmme Qusnyeckue OK 04
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HCOPTraHNYCCKUX
BC€IICCTB

cBoricTBa MeTajuioB. CrutaBbl METAJUIOB. DJIEKTPOXUMHYECKHN PSAJ HANpsHKEHUA METaJuIoB.
XUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATPUM, Kaduid, KalblMi, MAaTHUH, aTIOMUHUH,
IIUHK, XpOM, XKeJe30, MeIb) M HMX coenuHeHuid. OOmuye crmocoObl IMOMYyYEeHUsS METaIIOB.
[TpuMeHeHre METAIITIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxxenne HemetamwioB B [lepuoanyueckoit cuctremMe XuMuideckux sinemeHTon J1.1.
MenzaeneeBa M OCOOCHHOCTH CTpOEHHUSI aromMoB. @Du3WYECKHE CBONCTBA HEMETAILIOB.
AnoTponus HEMETAIOB (Ha IpUMEPE KUCIOPoa, cepbl, pocdopa u yriepoaa). XuMUUECKHE
CBOICTBA U MPUMEHEHNE BAXKHEUIITNX HEMETAIIOB (TaJlOT€HOB, CEphI, a30Ta, Gocdopa, yriepona
U KpPEMHHUS) M HUX COCAUHEHUU (OKCHAOB, KHUCIOPOICOJACPKAIIMX KHUCIOT, BOIOPOJIHBIX
coenuHenuil). [I[puMeHeHne BaXXHENIINX HEMETAJUIOB U UX COETMHEHHI

XUMUUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojieil u I[p) I'eneTnyeckas CBS3b HCOPTaHUYCCKUX BCIICCTB, IMPUHAJICKAIINUX K
Pa3IMYHBIM KJ1acCaM. 3aKOHOMepHOCTI/I B U3MCHCHUH CBOMCTB IMPOCTBIX BEHICCTB, BOJOPOAHBIX
COGHHHGHHﬁ, BBICHIMX OKCUAOB U THIPOKCUIOB

IIpakTnyeckue 3aHATHS

[TpakTuyeckas pabora Ne6. « DU3NKO-XUMUYECKHE CBOMHCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBieHrue ypaBHEHHH XUMHYECKUX PpEAKIUM ¢ Y4acTUEM TMPOCThIX U  CIIOKHBIX
HEOPraHUYECKUX BEIIECTB: METAUIOB M HEMETAIIOB; OKCHUIOB METAJJIOB, HEMETAJNIOB U
aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAHUN U aM(OTEPHBIX THAPOKCH]IOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOUCTBA.

Pacuérsl Macchl BemecTBa WM 00bEMa ra30B 10 N3BECTHOMY KOJMUYECTBY BEIIECTBA, MAaCcCe WU
00bEMY OJTHOTO M3 YYaCTBYIOLIMX B PEAKIMH BELIECTB, pacu€Thl Macchl (00bEMa, KOJIMUECTBA
BEIIECTBA) NMPOJYKTOB PEAKLUU, €CIM OJAHO U3 BEIECTB MUMEET NMpUMecU. Perienne npakThko-
OpPHEHTUPOBAHHBIX 3aJlaHUI Ha CBOWCTBA, COCTaB, MOJy4YeHHE M OE30IMIaCHOE HCIIOJIb30BAaHHE
BRXHEHIIMX HEOPIraHUYECKHX BEILECTB B OBITY U MPO(ECCHOHANBHOM NeSITEIbHOCTH YEJIOBEKA

IIK 2.4

Tema 2.2.
Nnentndukanus
HEOPTaHUYECKUX

BEILIECTB

Conep:xaHue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

Jlaboparopnas pabota Ne2 «neHTudukaiyss HEOPraHUIECKUX BEIIECTBY.

Penrenune skcriepuMeHTAIBHBIX 3334 10 XMMUYECKHM CBOMCTBAM METaNIOB U HEMETAJUIOB, IO
pacrlo3HaBaHWIO M TIONYYEHUIO COSAMHEHHA METAIUIOB W HEMETalIoB (B3aMMOJICHCTBUE
THIIPOKCHUIA AFOMUHUS C PACTBOpaMH KHCJIOT M IeNoueH,). MneHTndukanus HeopraHnIecKux
BEIIECTB C HCIIOJIb30BAHHEM HMX (U3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KadeCTBEHHBIX
peaknmii. KauecTBeHHBIE peaknuu Ha cynbdar-, KapOOHAT- W XJIOPHUI-aHUOHBI, Ha KaTHOHBI
METAJIJIOB ¥ KATHOH aMMOHUS

OK 01
OK 02
OK 04
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KonTpoasnas padora

) CBoiicTBa HEOpraHMYECKUX BeUIECTB (10 paznaeny 2) 1
Pa3nen 3. Teopernueckue 0OCHOBBI OPraHN4YeCKOH XUMHUH 4
Coaep:xaHue y4eOHOro MaTepuaJia 4
[Ipenmer opranuyeckoil XMMHUHU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B MOJIyYEHHUH HOBBIX
BEUIECTB M MaTepuasnoB. Teopusi cTpoeHHsl opraHuyeckux coequHeHuit A.M. BbyrtnepoBa, eé
OCHOBHBIE N0J10KeHUsA. CTPYKTypHbIE (OPMYJIbl OPIraHUYECKHUX BEIIEeCTB. [ 'oMoorus, n3omMepusi.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSX: KPATHBIE CBSI3U, G- U T-CBSA3H. 2
[IpencraBnenue o kiaccuuKanuu OpraHUYECKUX BemlecTB. HoMmeHKIaTypa oOpraHm4ecKkux
T COeIMHEHUI (cucTeMaTHyeckas) ¥ TpPUBHAIbHBIC HA3BaHUS BAXKHEHIIMX TpeACTaBUTENCH
ema 3.1, KJIACCOB OPTaHWYECKHUX BEIIECTB
Knaccudukanms,
CTpOCHHE B IIpakTnyeckue 3aHATHS OK 01
HOMEHKJIATYDA [TpakTuyeckas padora Ne7. «HomeHKI1aTypa OpraHMYeCKHX BEILIECTBY.
OPTAHHUCCKHX BOICCTS Os3HakomiieHHEe C oOpa3llaMM OpraHMYECKUX BEIIEeCTB M MaTepuajaMM Ha HX OCHOBE,
MOJICIMPOBAaHUE  MOJIGKYJI ~ OpPraHMYEeCKMX  BEIIeCTB, HAOMIOJEHHWE M ONKCaHUE
J€MOHCTPALlMOHHBIX OIBITOB IO IPEBPAILEHUI0 OPraHMYECKHX BELIECTB IPH HarpeBaHUU )
(nnaBneHue, oOyrimBanue u ropenue). CocTaBieHHE MOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GopMy1 OpraHMYECKMX BEIIECTB OTIENbHBIX KJIACCOB, HCIONB3Ysd MX Ha3BaHWUs 110
CHCTEMaTU4YeCKOH M TPUBUAIBHOM HOMEHKJIAaType (3TWUJICH, aleTWIEH, TIUIEepuH, (eHod,
dbopmanibieTu, YKCyCHasi KUCJIOTa, TIUIKH). Pacdersl mpocreimeii (opMysIsl OpraHuYecKou
MOJIEKYJIbI, HICXOJIsl U3 3JIEMEHTHOTO cocTana (B %)
Pasnes 4. YriieBoaopoabl 10
Conep:xanue yueOHOIro MaTepuasa 8
IIpenenbHbIE YyII€BOAOPOBI (aJIKaHBI): COCTAB U CTPOEHUE, TOMOJIOTUUECKUH psifl. MeTaH u 3TaH:
COCTaB, CTPOCHHE, (PU3NYECKHE M XMMHUUYECKHE CBOWCTBA (PEAKIMU 3aMEIIECHUS W TOPCHHS), 2
II0JIyYE€HUE U IPUMEHEHHE. OK 01
Tema 4.1. HenpenenbHble yrieBogopo bl (aIKeHbl, alKaJAueHbl, aJKUHBI). OK 02
VYTIeBOJOPOIbI M UX | AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHI Psijl. DTUIICH W TIPOIUIICH: COCTaB, CTPOCHHE, OK 04
IPUPOJHBIC HCTOYHUKH | (pU3HUECKUE U XMMUYECKHE CBOWCTBA (PEaKIMK MMIPUPOBAHUS, FaJIOT€HUPOBAHUS, THpaTalllH, MK 2.4
OKHCJIEHUS U TIOJMMEPU3ALINN) TIOJTyYEHUE U IPUMEHEHHUE. 4

Ankanuensl: Oyraaues-1,3 u mermiOyranuen-1,3, XUMHUYECKOE CTPOCHHUE, CBOMCTBA (peaKiius
MOJUMEpHU3aliK), TpUMEHEHHEe (A CHUHTE3a TMPHUPOJHOTO M CHUHTETHYECKOTO Kaydyka |

PE3HHBI).
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AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psa. AIETHUIIEH: COCTaB,
XMMHUYECKOE CTpOCHHE, (U3NYECKHMEe M XWUMHUUYECKHE CBOWCTBA (peaklUuu THIPUPOBAHUS,
TQJIOTCHUPOBAHMS, THUIpaTalldd  TOPEHWs), TOJY4YeHHE ¢  TNPUMEHEHHE (MCTOYHHUK
BBICOKOTEMIEPATYPHOT'O TJIAMEHU AJIs1 CBAPKU M PE3KH METAJJIOB)

ApomaThdecKue yriieBoJIoposl (apeHbl). beHzon u Tomyour: cocraB, cTpoeHue, pusnyeckue u
XMMHUYECKHE CBOWMCTBA (peaKlMy raJoreHUpOBaHMsI U HUTPOBAHUSA), IOJyYEHUE U IIPUMEHEHHE.
TOKCHYHOCTH apeHOB (BIUsSHUE OCH30J1a Ha OPTaHU3M 4YesoBeka). [ eHeTHdeckast CBS3b MEXIY
YIJIEBOAOPOAAMH, IIPUHAIIEIKAIIUME K Pa3IMNYHBIM KI1acCaM.

[TpupoHbIe HCTOYHUKH YTIE€BOAOPOIOB. [IpupoaHblii Ta3 u momyTHbIe HeTsHBIC Ta3bl. HedTh 2
u e¢ npoucxoxaeHue. CriocoObl mepepaboTK He(TH: MEeperoHkKa, KPEeKUHT (TePMUYECKHUH,
KaTaIuTUueckuii), mwmponaus. [Ipoaykrel mepepaboTku HedTH, UX TNPUMCHEHHE B
MIPOMBILIIIEHHOCTH
1 B ObITy. KaMeHHBIH yroib U MPOJYKTHI €ro nepepaboTKu
Coaep:xaHue y4eOHOIro MaTepuaJia 2
Tenma 4.2. JlaboparopHble 3aHATHSA _
DUBHKO-X IMIICCKIC Jlaboparopuas pabota Ne3 «CBoiCTBa yriIeBOAOPOIOBY. § OK 02
CBONCTRA TpuBuanbHas U MeXIyHapoJIHas HOMEHKIATYpa, XUMH'ECKHE CBOHCTBA, CHOCOOBI MOJTy4YeHUs ) OK 04
YITIEBONIOPOOB YIJIEBOIOPOOB. HOJIY‘-IGHI:IG ATUJIEHA M M3YyYE€HHUE €ro CBOMCTB. MonaenupoBaHUE MOJIEKYNT U
XUMHUYECKHUX MpPEeBpalleHU YIIeBOJOPOAOB (Ha MpUMepe dTaHa, STUIICHA, alleTHIIeHa U JAp.) U
raJIOr€HONPOU3BOIHBIX
Pasznea 5. Kucaopomoconepxammye oprannyecKkie coeIuHeHus 12
Coaep:xaHue y4eOHOro MaTepuaJia 2
[IpenenpHBIC OTHOATOMHBIC CIUPTHI (METAHOJ M 3TAHOI): CTPOCHUE, (PU3NUYECKUE M XUMUIECKIE
CBOMCTBA (peaklMU C aKTUBHBIMH MeTaJlJIlaMH, TaJOT€HOBOJOPOIaMH, TOPEHHE), TPUMEHEHHE.
Bonopoansie cBsI3M MeXIy MOJEKYJaMH CHHUPTOB. PU3HOJIIOTMYECKOE AEHCTBUE METAHOJIA U
Tema 5.1. izaHona Ha OpPraHU3M YeJIOBeKa. . OK 01
Crnprat, ®eron HOrOAaTOMHbIE CIIUPTHI (3TUIICHTIIMKOIb U TIUIEPUH): CTPOCHHE, (PU3MUECKUE U XUMUICCKUE ) OK 07
CBOMCTBa (B3aMMOJEHCTBUE CO IIEJIOYHBIMH MeETalJlaMH, KadeCTBEHHAs peakluus Ha
MHOT'0aTOMHBIE CHUPTHI). PUBHOIOTUYECKOE JEHCTBUE Ha OpraHu3M uenoBeka. [IpumeHnenue
TIIMLEPUHA U ATUJICHTIIUKOJISL.
®enon. CtpoeHne MOIEKYNbl, (pU3NYECKHE W XWUMHUYECKHe CBOWcTBa (hpeHoma. TOKCHYHOCTH
(dheHomna, ero GU3MOIOTHIECKOE ICUCTBUE HA OpraHu3M uesioBeka. [[pumenenue henomna
Tema 5.2. Coaeprxanue yueOHOro MaTepuaa 4 OK 01
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ANLOErune.
Kap6oHOBbIE KHCIOTHI.
CnoxHbIe 3(UpbI

Anpaeruipl M KETOHBI ((popManbIerua, arneTaldbJCeTH/l, aleTOH): CTpPOeHHe, (U3HYECKHUE M
XUMHYECKHE CBOMCTBA (pPEaKIMU OKHCICHUS M BOCCTAHOBIICHUS, KAYECTBEHHBIC PEaKIUH),
MOJIy4eHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TMpeAeNbHbIE KApOOHOBBIC KHUCIOTHI (MypaBbMHAas W YKCYCHasi KHUCJIOTHI):
cTpoeHue, (U3MYECKUe W XUMHUYECKHE CBOHCTBa (00OmIME CBOWCTBA KHCJIOT, PEaKIUS
strepudukanmu), momydyeHue u mnpuMeHeHue. (CTeapuHOBas W OJEHMHOBAs KHCIOTHI Kak
MPEICTaBUTENN BBICIIUX KAPOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIEE ACHUCTBHE.

CrnosxHble 2QUpbl Kak MPON3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cnoxHbIX 3¢upos. Kupsl.
I'mpponus xupos. [IpuMenenune xupos. buosornueckas posib :KUPOB

OK 02
OK 04

Tema 5.3.
YrneBoanl

Conep:kanue y4eOHOro MaTepuasa

YrneBoapl: cocTaB, Kiaccu(HKaIus YrieBoaoB (MOHO-, IU- W Toiucaxapuiabl). [mokoza —
MPOCTEHIINI MOHOCaxapHa: OCOOCHHOCTH CTPOEHHSI MOJIEKYNbI, (pU3MUYEeCKHe U XUMHYECKHE
CBOMCTBa TIIOKO3bI (B3auMozeiicTBue ¢ ruapokcuaom menu (II), okucienne amMmmuayHbIM
pactBopoM okcuja cepedpa (I), BoccranoBieHne, OpoKeHHE TITIOKO3bI), HAX0XICHUE B IPUPOJIE,
MPUMEHEHHE TJIOKO3bI, OWMOJIOTMYECKash POJIb B IKU3HEICATCILHOCTH OpPraHM3Ma YelIOBeKa.
®doTtocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

Caxapo3a — TpeaCcTaBUTENb IUCAXapPHUI0B, THIPOJIHN3 Caxapo3bl, HAXOXKJCHHUE B TMPUPOJIC H
MIPUMEHEHHUE.

[Monucaxapuapl: KpaxMana U IEJUTI0N03a KaK MPHUPOAHbIE monuMepbl. CTpoeHHe Kpaxmayia |
LEJUTI0N03bI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA Kpaxmaia (TUIpOJIn3, KaueCTBEHHAs peaKIIUsl
C UOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYESCKHE
CBOMCTBA
KHCJIOPO0COIEPIKALIUX
OpraHUYECKUX
COCTUHEHUN

Conep:kanue y4eOHOIro MaTepuasa

IIpakTHYecKHe 3aHATHSA

[Ipaktnueckass pabora Ne8. «HomeHkmaTtypa KHCIOPOIOCOIEPKAIMMX  OPTraHUYECKUX
COEAUHEHUIN».

TpuBunanbHas U MeXIyHapoaHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYYECHHUS
CHUPTOB U (PEHOIOB, KAPOOHOBBIX KUCIOT U A3PUPOB, albIACTUIOB U KeTOHOB. COCTaBIIEHHE CXEM
peakuuii (B TOM 4YHUCIE MO MPEAJOKEHHBIM IENOYKaM IPEBpaIleHHi), XapaKTepU3yIOIuX
XUMHUYECKHUE CBOMCTBA KUCIOPOAOCOACPKAITUX OPTaHMUECKUX COSTUHEHUN

[IpakTrueckas pabora Ne9. «Xumuueckne W (U3UYECKHE CBOMCTBA KHUCIOPOIAOCOICPKAITUX
OpraHUYECKUX COCTUHEHUSI.

[IpoBenenue, HaOMIOACHHE W OMNHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KAueCTBEHHBIC PEaKIMU OJHOATOMHBIX CHHPTOB (OKHcIeHWe dTaHona okcuaoM menu (1)),

OK 01
OK 02
OK 04
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MHOT'OaTOMHBIX CIIUPTOB (B3aUMOJIEHCTBUE TyMIiepruHa ¢ Tuapokcuaom meau (1)), ampaerumaos
(oxucneHne amMMHayHbBIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu (D),
B3aUMOJICHCTBHE KpaxMaa ¢ HOJI0M), N3y4eHHE CBOMCTB PACTBOPA YKCYCHON KHCIIOTHI

Pa3nes 6. A3oTcoaepskaniue OpraHnyecKue coeJUHEeHHUsI

Conep:kanue y4eOHOIro MaTepuasa

AMUHBI: METUJIAMUH — MPOCTEHIINI MPEICTaBUTENIb AMUHOB: COCTaB, XMMHUYECKOE CTPOEHUE,
¢bu3nuecKkre U XUMHUYECKHE CBOMCTBA, HAXOXKIEHUE B IPUPOJIE.

AMUHOKHCIIOTBl KaK aM(OTepHble OpraHuYecKue COeqUHEHUs. DPU3MUECKUe M XUMHUYECKUE
CBOMCTBa aMMHOKHUCIOT (Ha mHpuMepe TInuiuHa). buonormueckoe 3HaYeHHME AMHHOKHCIIOT.

Tema 6.1. [lenrtunpr. OK 01
AMUHBL.
AMIHOKHCIIOTLL benku kax mpuponnbie monumepsl. [lepBuuHas, BTopuyHas M TpeTHUYHAs CTPYKTypa OENKOB. OK 02
5 XUMHUYECKHE CBOMCTBA OEIIKOB: THAPOJIN3, ICHATYpAIUs], KAUECTBEHHBIE PeaKIIUU Ha OeNKu OK 04
T IIpakTuyeckue 3aHATHS
[Tpaktuyeckas padora NelQ. «CBoiicTBa a30TOCOAEPKALIMX OPTAaHUUYECKUX COCTUHEHUI».
Ouznyeckue MW XUMUYECKHE CBOICTBA aMUHOB (pEeakIUU C KUCIOTaMU U TOPEHHUS) H
aMMHOKHUCIIOT (Ha mpuMepe riauuuHa). HabGmronenue u onucanue A1eMOHCTPALMOHHBIX OIBITOB:
JieHaTypalnus OeJKOB NPU HAarpeBaHUH, IBETHbIE PEaKIuu OEIKOB
Pa3znes 7. BbicokOMOJIEKY/JISIPHBIE COEIMHEHUS
Coaep:xaHue yueOHOIro MaTepuaJia
IIpakTnyeckue 3aHATHS
[Ipaktuyeckas pabora Nell. «CuHTe3, aHanu3 M KiIacCU(UKAIUS BBHICOKOMOJIEKYISIPHBIX
COCTUHEHUN)
Tema 7.1. OCHOBHbBIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMEpP, IIOJUMED, OK 01
TIMaCTMACCEL CTPYKTYPHOE 3BEHO, CTEMCHb MONMMEPU3ALWH, CPENHAL MONEKYIApHAs Macca. OcHOBHBIE OK 02
Kayuykn. BonokHa METO/bl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COETMHEHUM — OJIMMEpHU3aIis U MOJUKOH ICHCALIUS. OK 04
O3HakomiIeHHE C 00pa3laMy MPUPOTHBIX W MCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, Kay4yKOB: [IK 2.4

MJIACTMACCHI (TTOJIMATUIICH, TTOJIUIIPOIIUIICH, TOTMBHHIIXIIOPU, TIOJUCTHPOI); HATYPAIbHBIA H
CUHTETHYECKHE Kaydyku (OyTaaueHOBBIN, XJIOPOMPEHOBBIH M W30MPEHOBBIN); BOJIOKHA
(HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHbIE (ALIETATHOE BOJIOKHO, BUCKO3a),
CUHTETHYECKHE (KApOH U JIABCaH)

KonTposbnas padora
3

CrpyKTypa 1 CBOMCTBa OpraHM4YECKUX BEUIECTB (110 pazaenam 3-7)

IIpodeccnonabHO OPHEHTHPOBAHHOE COJEePKAHME (COMEPKAHUE TPUKJIATHOTO MOMYJIs1)
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Pasznea 8. Xumus B ObITY M IPON3BOJICTBEHHOM 1eITEJIbLHOCTH YeJI0BeKa

=]

Tema 8.1.
XuMHueckue
TEXHOJIOTHH B

MMOBCEAHEBHOM U
npo¢eCcCuOHATBHON
JIeSITEILHOCTH YeJIOBEKa

Coaep:xaHue yueOHOIro MaTepuaJia

[IpaBuna HKOJIOTHYECKU 1I€TIECO00PA3HOT0 MOBEACHUS B OBITY M TPYIOBOM JCSITEIBHOCTU B
LESAX COXpPaHEHUsI CBOEro 3J0pOBbSI M OKpYXKalolled MPUPOJHOM Cpelbl, OMacHOCTb
BO3JCHCTBUSI Ha JKUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTIEIBHBIX KJIACCOB
(YyrneBomopobl, CHHUPTHI, (DEHOIBI, XJIOPOPTaHUYECKHE MPOU3BOMHBIC, ANBIETHIBI U Ap.),
MOKa3areyb MPeAeIbHO T0MYCTUMOM KOHIEHTPALIMHU U €r0 UCI0JIb30BAHUE.

Ponp xumum B o0OecriedeHUM SKOJOTHYECKON, SHEPreTUYeCKOW U TMHINEBOH 0e30MmacHOCTH,
Pa3BUTUU  MEIUIIMHBI, CO3JaHMM HOBBIX MaTepHalioB (B 3aBUCHUMOCTH OT BHJA
npodeccHoHaABEHOM AeITeTbHOCTH ), HOBBIX HICTOYHHKOB YHEPTHH (aJIbTEPHATUBHBIC HCTOYHUKHI
sHeprum). [loHSATHE O Hay4HBIX METOJaxX TO3HAHUS BEIIECTB W XHUMHYECKUX PEaKITUil.
[IpencraBiennst 00 OOIIMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO MOMYYEHHUS BaKHEUIINX
BEIECTB (Ha MpUMEpax MPOU3BOJICTBA aMMHUAKa, CEPHON KHCIIOThI, METAHOJIA).

XuMHsST U 3I0pOBbE YENOBEKAa: MpaBHiia OE30MACHOTO WCIOIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, OLITOBOM XUMHUU B IMOBCETHEBHON KU3HHU

IIpakTHYecKHe 3aHATHSA

[Ipaktrueckas pabora Nel2. «[IpuMeHeHHME XMMHUYECKHX BEIIECTB W TEXHOJOTUH C Y4ETOM
Oymyiei npodecCHOHATBHON ACSITETEHOCTI.

Pemenne keiic-3a1ay mo TeMaM: MHUIIEBbIE MPOAYKTHL, OCHOBBI PAllMOHAIBHOIO MHUTaHUS,
BAKHEUIIINE CTPOUTENbHBIE M KOHCTPYKLIMOHHBIE MAaTepUaibl, CEJIbCKOXO3SIMCTBEHHOE
MIPOM3BOJICTBO, KPAaCKH, CTEKJIO, KepaMHKa, MaTepUaybl AJs AJIEKTPOHUKH, HaHOMAaTepuabl,
TCKCTUJIBHBIC BOJIOKHA, HMCTOYHHUKU OSHCPIruMv, OPraHUYCCKHC U MHHCPAJIBbHBIC YI[OGPGHI/I}I,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, ObITOBAs XUMUS, MaTEPUAIIbl U3 UCKYCCTBEHHBIX
1 CUHTETHYCCKHUX BOJIOKOH.

3ammra: IlpeacraBineHue pe3ynbTaTOB peEIICHUS Kekc-3amad B GopMe MHUHH-TOKJIaaa
(tormyckaeTcs UCIOJIb30BaHUE rPaUIECKUX M MTPE3CHTAIIMOHHBIX MAaTEPUAIIOB)

OK 01
OK 02
OK 04
OK 07
IIK 2.4

IIpome:xxyTouHasi aTTecTamusi mo gucuumianue (quddepeHnnpoBaHHbIN 3a4eT)

Bcero
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3. YcioBus peaju3alnuu NporpaMmMbl 00111€00pa3oBaTeIbLHON JUCIHUILIHHbBI
3.1. TpeOoBaHUsI K MUHUMAJbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4yeHu1o
Jns peanuzauuyd MpOrpaMMbl JIUCUUIUTMHBI JIOJDKHBI OBITH MPEyCMOTPEHBI
CJIeIyIOUIUE CIelUalbHbIe MOMEUIECHUS: yUeOHbII KAOMHET XUMHUH.

O6opynoBanne yuyeOHOro Ka0uHeTa (HAIJIAJAHbIE TOCOOMS): HAOOPHI
IaPOCTEPIKHEBBIX MOJEIIEH MOJIEKYJI, MOJIETN KPUCTALNIMYECKUX PELIETOK, KOJJIEKIIUU
IPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJUICKIIMHM IMOJMMEPOB; KOJUICKIIHSI TOPHBIX
nopoJ M MHUHEpaJoB, Tabmuua MeHeneeBa, ydeOHbIe (QMIBMBI, LU(POBBIE
00pa3oBaTebHBIC PECYPCHI.

Texnudyeckue cpeacTtBa  o00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOU3BEAEHNUSA 3BYKA, IPUHTEDP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

OobOopynoBanue Jjadoparopuu M padoYux MeCT JA0OPATOPHUHU: MEH3YPKH,
NUIETKU-KaNeIbHUIbI, TEPMOMETPBI, MUKPOCKOI, JIyIbl, IPEAMETHBIE U MOKPOBHBIE
CTEKJIa, MUIAHIIETHI I KalelbHbIX peakiuil, GuabTpoBanbHas Oymara, IpOMbBIBAIIKH,
CTEKJISTHHbIE TPOOUPKHU, PE3UHOBBIE MTPOOKU, HAOOP PEaKTUBOB, CTEKIISIHHBIC MMaJIOYKH,
IITATUBBL JUIsI MPOOUPOK; MEPHbIE IWJIMHIPBI, BOPOHKH CTEKJISIHHBbIC, BOPOHKHU
nenuTtenbHble nunuHapudeckue (50-100 M), cTynku ¢ nectTukoM, papPopoBbie YAIIKH,
NUHIETH, (QUIbTpbl OyMakHble, BaTa, Mapis, YacoOBbIE CTEKJA, AJIEKTPOIUIUTKH,
Jab0paTOpHbIE MITATUBBI, CIIUPTOBBIE TOPEJIKH, CIIMYKHU, TPUOOP AJI MOJYyYEHHUS ra30B
(unmu mpoOupKa ¢ ra300TBOJHON TpyOKOif), nepKaTenu A MPOOUPOK, CKISHKU JJIs
XpaHEHUs PEaKTUBOB, pa3AaTOUHbIC JIOTKH; XuMudeckue ctakansl (50, 100 u 200 mu);
HInaTeNn; MUHLEThI; CEeKYHIOMEphI (Taiimepbl), MepHblie mpoOupku (Ha 10-20 mn) u
MepHble KojOber (25, 50, 100 m 200 mi), BoasHas OaHs, CTCKISHHBIC ITAJIOYKH,
KOHMYECKHE KOJObl jyuisi TuTpoBaHus (50 u 100 Mi1); MHAMKATOPHBIE MOJOCKH IS
onpenenenus pH u craHmapTHas MHAMKATOPHAS IIKala; YHUBEPCAIbHBIA HUHIUKATOD;
nunetky Ha 1, 10, 50 mu (unu no3atopsl Ha 1, 5 u 10 mi), maboparopubie Bechl, pH-

METpBI, U JIp. JabopaTOpHOE 00OPYI0BAHHUE.
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3.2. UndopMmanmoHHoe odecrieyeHHe peau3aluy MporpaMmsl

1. Jna peanuzanuu NOporpamMmbl  OMOIMoTeuHBIM (HOHI  0OpazoBaTEILHOM
OpraHM3ali JOJKEH HMETh II€YaTHBbIE W/WJIHM 3JIEKTPOHHBIE OOpa3oBaTEeNbHBIE U
WHPOPMAIIMOHHBIE  PECYPChl,  PEKOMEHJOBAHHBIE Ui  HWCIOJB30BAaHUS B
o0pa30BaTebHOM TMpoIiecce, He CTapIle MATH JIET C MOMEHTA M3/IaHus.

2.  Pexomenayemble meuyaTHbIe HM3JaHUS 1O peaiu3aluu o0eo0pa3oBaTeIbHON
JTUCIMIUIMHBL TIPEACTABICHBl B METOJAMYECKAX PEKOMEHIAIMIX [0 OpraHu3alvu

oOyJeHwus.
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4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTATOB OCBOEHHS 00111e00pa30BaTeIbHOM
AMCUMUILTHMHBI

KoHTposib ¥  oleHKa pe3ylbTaToOB OCBOCHHS  00I1€00pa3oBaTENbHON
JUCLUUIUIMHBI PACKPBIBAIOTCA Y€pe3 JUCUUILUIMHAPHBIE PE3YJIbTaThl, HAIIPABJICHHbBIC HA
dbopmupoBaHue oOUMX W NpPodecCHOHANBHBIX KOMIETEHIMH 10 pasjaeiiaMm

U TEMaM COJIep KaHMsI yueOHOro MaTepHaa.

Oomasi/npodeccuoHanbHast Tun oeHoYHbIX

Pa3zpnen/Tema .
KOMIIETE€HIHUSA MeponpUsITHI
Tema 1.1-1.7
Tema 2.1, 2.2
OK 01. Beibupath criocoOsbI Tewma 3.1

pemenus 3amad npodeccuonanbuoi | Tema 4.1
JEATEIIbHOCTH ITPUMEHUTEIBHO K Tema 5.1-5.4

Pa3INYHBIM KOHTEKCTaM Tema 6.1 TectupoBanue
Tema 7.1 VYcTHbIl onpoc
Tema 8.1 Pemrenne pacu€THbIx 3a1a4
Tema 1.2,14,1.6,1.7 HaGmronenue 3a xoqom
OK 02. Hcnosib30BaTh COBPEMEHHBIE PSP 5 8
Tema 2.1, 2.2 BBITIOJTHEHUS TPAKTUKO-
CpEICTBa IOMCKA, aHAJIN3a U .
e W — Tema 4.1, 4.2 OPHEHTHUPOBAHHBIX 3aJaHUN
’ Tema 5.2-54 [IpencraBnenue
UH(POPMALIMOHHbIE TEXHOJIOTHH JIS
Tema 6.1 pe3yabTaToB
BBITIOJTHEHUS 33134
N Tema 7.1 MPAKTUYECKUX U
npodeccHoHABHOM 1eATEeIPHOCTH
Tema 8.1 na0opaTOpHBIX paboT
Tema 1.7 [IpoBenenne XMMHUYECKOTO
Tema 2.1,2.2 JKCIIEPUMEHTA
OK 04. DddexrusHo Tema 4.1, 4.2 Brmonuaenue
B3aMMO/JICHCTBOBATh U paboTaTh B | Tema 5.2-5.4 KOHTPOJIBHBIX
KOJIJIEKTHBE U KOMaHJIe Tema 6.1 pabot o
Tema 7.1 paszaenam JUCLUILIHBI
Tema 8.1 O1LieHKa CaMOCTOITEILHO
OK 07. CopeiicTBOBaTb COXPAHEHUIO BBITNIOJTHEHHBIX 3aaHUN
OKpY>KaloIleu cpebl, 3ammra penieHus Kec-

pecypcocOepereHuI0, TPUMEHSTh 3amad (¢ yuaeToM Oymymieit

Tema 1.7 o
3HaHUS 00 N3MEHEHUH KIIMMaTa, Tena 5.1 npodeccroHanbHOM
MPUHIIUAIIEI OEPEKITUBOTO Tena 8.1 NesITeTbHOCTH)
MpOU3BOCTBA, 3P (HEKTUBHO ’ Beinonnenue 3aganui
JIEICTBOBATH B UPE3BbIYaNHBIX IIPOMEKYTOUHOU
CUTYaIUsIX aTTecTaluu
IIK 2.4. IIpoBoANTb ONIEpAaTUBHBIM %ZEZ ;?’ 1.6, 1.7
y4eT 00HEMOB BBITIOJHIEMBIX PabOT Tena 4'1’
U pacXoJ0B MaTePHUaJIbHBIX o
P ”pecypcog Tema 7.1
Tema 8.1
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