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1. OBIIAA XAPAKTEPUCTHUKA PABOYEMN ITPOI'PAMMBI YYEBHOM
JUCIUITJINHBI

1.1. O6nacTy npumMeHeHns pado4eil mporpaMMbl

OOmeobpa3zoBarenbHas — JUCHMIUIMHA — «XUMUS»  ABIsSeTcd  00s3aTeNbHOM  4acTbio
o01eo0pa3oBaTeIbHOTO MHKIIAa 00pa3oBaTesbHON nporpammsl B cootBeTcTBHM ¢ PI'OC CIIO no
cnernuanbHocTH 09.02.11 «Pa3paboTka u yrpaBiaeHHe IPOrpaMMHBIM 00ECIIeYCHUEM)

1.2. lleab u JIaHMpPYeMble pPe3yJIbTAThI 0CBOEHHS JTMCIUTLINHBI

Copneprxanue mporpammbl 001e00pa3oBaTeIbHON JAUCHUILTUHBI «XUMHsL» HAIpaBICHO Ha
JOCTHXKEHHE cieayronel meaum: (GopMHUpOBaHUE Y CTYIACHTOB MPEJICTaBICHUS O XUMHUYECKOM
COCTABJISIIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MUPa KaK OCHOBBI IIPUHSTHS PELICHUN B )KU3HEHHBIX
Y MIPOU3BOJCTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O IIOBEACHUS B IPUPOJHON cpee.

3amauu QUCHUTIJIHHBI

® C(bOpMI/IpOBaTB IIOHUMAaHUEC 3aKOHOM€pHOCT€I>'I IMPOTCKAHUA XHUMHUUYCCKUX IPOHCCCOB U
SIBJICHUH B OKPYXAIOLICH Cpejie, LEJIOCTHOW HAyYyHOHl KapTUHBI MHpPa, B3aHUMOCBSI3H U
B3aUMO3aBUCHMOCTH €CTECTBCHHBIX HAYK;

* pa3BUThb YMEHHs COCTaBJSATH (OPMYNBI HEOPraHMYECKHMX KM OPraHMYEeCKHX BEILICCTB,
YpaBHEHUSI XUMHUYECKHX DPEAKIUIl, OOBSICHATh UX CMBICI, MHTEPIPETHUPOBATH PE3YIbTAThI
XUMHYECKUX IKCIIEPUMEHTOB;

® C(bOpMI/IpOBaTB HaBbIKM IIPOBCACHUA HpOCTefIIHHX XUMHUYCCKUX OKCIICPHUMCHTAJIBbHBIX
UCCIIEIOBaHUI C COONIOJICHHMEM TpaBWi OE30IMacHOr0 OOpAlICHUs] C BELIECTBAMH H
1a00paTOPHBIM 000PYIOBAaHHEM;

*  Ppa3BUTh yMEHHS HCIOJIB30BaTh HWH(POPMAIMIO XMMHYECKOTO XapakTepa W3 Pa3InYHBIX
HCTOYHHKOB,

* chopmMupoBaTh yMEHUsI MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIBHOCTH U XUMHUYECKUX
MIPUPOIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB;

* chopmupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHKCHUH XUMHUUECKON HAYKH U TEXHOJIOTUH ISt
Pa3BHUTHUS COIMAIBLHON M IPOU3BOACTBEHHOM cdep.

B pamkax mnporpammbl yueOHOM IUCHUIUIMHBI OOYYaroIIMMMCS OCBAauMBAIOTCS YMEHUS U
3HaHUs, GOPMUPYIOTCS 00LIHE KOMIIETEHIMH:

OK 01. BeiGupath crocoObl penieHus 3aaad npopeccuoHaIbHON IesSTeIbHOCTH NMPUMEHUTENBHO
K pa3IM4HbIM KOHTEKCTaM.

OK 02. Mcnonbs30BaTh COBpEMEHHBIE CpEICTBA MOMCKA, aHAJIM3a U MHTEPNpEeTaluu UH(OpMAIIH,
¥ MH(OpPMAIIMOHHBIE TEXHOJIOTUH JUIS BBIMOJHEHHS 3a7ad NMpo(ecCHOHANIBHON JesSTeIbHOCTH.
OK 04. DddexTnBHO B3aMMOCHCTBOBATh U PabOTAaTh B KOJUICKTHBE W KOMAaHJIE.

OK 07. CopneiicTBOBaTh COXpPAaHEHMIO OKpYXaloIled Cpelbl, pecypcocOepexeHnto, MPUMEHATh
3HaHUA 00 W3MEHEHUM KJIMMaTa, MPUHIMIBI OepeXIMBOTO MPOU3BOACTBA, 3()PEKTUBHO
JIeiCTBOBATh B UPE3BBIYAIHBIX CUTYaIIUSX.

1.2.1. Inanupyembie pe3yJbTaThbl OCBOEHUSI 001Ie00pPa30BaTE/IbHOI  JHCHMIUIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Oco0oe 3HaueHne TUCIUILINHA UMeeT IpH (popmupoBanuu u pazsutuu OK:



Kon n
HauMeHOBaHHE
(popmupyembIx
KOMIIeTeHIu i

I[InanupyeMble pe3yabTAThl OCBOECHUS AUCHUIITITUHBI

Oo0mme

JAucuMmiinHapHbIie

OK 01. BeiOupats
CIOCOOBI peleHus
3ama4y
npodeccHoHaTbHOM
JeATeTbHOCTH
PUMEHHUTEIHHO K
Pa3IMIHBIM
KOHTEKCTaM

B gactu Tpy10BOro BOCUMTaHUM:

- TOTOBHOCTb K TPY/y, OCO3HAaHUE LIEHHOCTH
MacTepcTBa, TPYI0T00HE;

- TOTOBHOCTh K AKTHBHOM JAEATEIHLHOCTH

TEXHOJIOTHYSCKOI Hu COLIMAJILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHUIMUPOBATD, IJIAHUPOBATh Hu
CaMOCTOATEILHO BBIITIOIHATE TaKyo
JICSITEIIbHOCTD;

- HHTEpeC K pa3iuuyHbIM  cepam

po¢eCCUOHAIBHON IeATETHHOCTH,

OBnazneHne yHUBEPCAIbHBIMH Yy4e€OHBIMU

IIO3HAaBATCIIbHBIMHN HeﬁCTBHﬂMHI

a) 6a30BbIC JIOTHUYECKUE ACHCTBHUS:

dbopmynupoBath U
npo0Oiemy,

- CaMOCTOSITEIHLHO
aKTyaIu3upoBaTh
paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHaBIIMBATh CYIICCTBCHHBIN IMPHU3HAK
TUTS
KIaccupuKauy U 0000IIEHHS;

nim OCHOBAHHEC CpaBHCHMU,
- onpeaciATh LEIN ACATCIBbHOCTH, 3aaad

mapaMETPhI U KATCTOPUH U3 TOCTUKCHUA,

- BBIABJIATH 3aKOHOMCPHOCTH n
MIPOTHUBOPCUMNA B paccMaTpruBaCMbIX
SIBJICHUAX

- BJIaJCTh CHCTEMOM XMMHYECKUX 3HaHPII>i, KOTOpas BKIKOYACT:
OCHOBOIIOJIararomue IIOHATUA (XI/IMI/ILICCKI/Iﬁ JJICMCHT, SJICKTpOHHAas
000510YKa aroma, S-, p-, d'3J'ICKTpOHHbIe Op6I/ITaJ'II/I aTOMOB, HOH, MOJICKYJIA,

aTom,

BAJICHTHOCTD, DJICKTPOOTPUIATCIIbHOCTDb, CTCTICHD OKUCJICHUS, XUMHUYCCKaA
CBsA3b MOJIb
q)YHKI_II/IOHaHBHaH rpyia, paaukall, U3o0Mepus, N30MEphI, TOMOJIOTHYECKUH pAAa,

MOJISIpHAsi Macca, MOJIApDHBIH 0O0BEM, YIJIEpOJHBIA  CKEJeT,
TOMOJIOTH, YIJIEBOJIOPOJIbl, KUCIOPOJI- U @30TCOIEPrKAILUE COSTUHEHMS,
OMOJIOTMYECKH aKTHUBHbIE BEIIECTBA (YIIIEBOAbI, XKHUPHI, OEIKH), MOHOMED,
IIOJIUMED, CTPYKTYpPHOE

KpuCTaJlIn4eCKasd peuIcCTKa,

3BCHO, BBICOKOMOJICKYJIAPHBIC COCAUMHCHUS,

TUIBl XUMMUYECKUX peakuud (OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE, 3K30-U HHAOTEPMHUUYECKHE, PEAKIUU HOHHOIO OOMeEHa),
pacTBop,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOM pEaKIUU, XUMHUYECKOE
pPaBHOBECHE) TEOPUU U 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOCHHS OPTaHUYECKUX

BeniectB  A.M. bymiepoBa, Teopus 3NEKTPOIUTUYECKOU

zakon J[.M. Menneneena,

QJICKTPOJIUTBI, HEIJICKTPOJIUTHI, JJICKTPOIUTHYCCKAA AUCCOLMalus,

Jucconualnuu,

MIEPUOTUYECKUI 3aKOH COXPAaHEHHs Macchl),
3aKOHOMEPHOCTH, CAMBOJIMYECKHUH SI3bIK XUMUH, (PAaKTOJIOIMUECKHUE CBEICHUS O
CBOIICTBax, coCTaBe, MOJYyYEHHH U O€30IaCHOM HCIOIb30BAaHUM BaKHEHIINX
HEOPraHMYECKUX U OPTaHUYECKUX BEUIECTB B OBITY U IPAKTHUECKOMN JeSITeIbHOCTH
YEIJI0BEKA;

- YMETh BBIABIATH XapaKTEPHbIC IPU3HAKH U B3aUMOCBS3b U3YUYECHHBIX MOHSATHUH,
IIPUMEHATH COOTBETCTBYIOIIME NOHSATHSA IPU ONWCAHWHA CTPOEHHUS M CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U UX IIPEBPALLECHUN; BIABIIATD
B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C MTOHATUSMHU U IIPEICTABICHUSIMU IPYTUX

CCTCCTBCHHOHAYYHBIX ITPEIMETOB,




-BHOCUTb KOPPEKTHBBI B ACATCIIBHOCTD,
OLICHUBAThb

OLCHUBATbL PHUCKHU HOCJ'ICI[CTBI/Iﬁ

COOTBETCTBHE  PE3YyJIbTaTOB
LIEJISIM,
JIEeATENbHOCTH;

- pa3BHBaTh KPEaTHUBHOE MBIIUICHUE MPU
pENICHNH KU3HEHHBIX TPOOIEM

0) 6a30BbIE HCCIICIOBATEIBCKHIE ICHCTBU:

- BJIQJIETh HaBbIKaMU yuebHo-
HCCIIEN0BATENBbCKON u IIPOEKTHOM
NESTEIbHOCTH, HABbIKAMU  pa3pelICHUs
npooeM;

- BBIBJIATD HPUYIUMHHO-CIICACTBCHHBIC CBA3H
U aKTyaJIM3upoBaThb 3a4ayvy,
THUIIOTE3Y €C

BBI/IBUTaTh
pellIeHusl,  HaXOIUTb
apryMEeHThI
YTBEPKJICHH,

KPUTEpUU PELICHHUS;

UL J10Ka3aTelabCTBa CBOMX
3aaBaTh IMapamMeTpbl U
- aHaJIM3UpOBATh IIOJyYEHHBIE B XOJI€
peleHust 3a7auu pe3yabTaThl, KPUTUUECKU

OILICHUBATH 150'¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHUE B  HOBBIX
YCJIOBHSIX;

- YMeTh  MEPEHOCUTh  3HAHUS B

MO3HABATENBHYIO U MIPAKTHUECKYIO 00IacTu
KHU3HEIEATETbHOCTH;

- YMCTb UHTCTPUPOBATh 3HAHHA W3 PA3HBIX
MPEAMETHBIX 00J1aCTeH;

- BBIIBUT'aTb HOBBIC HWACHU, IPEAJIaraTb
OPUTMHAJIBHBIC IMMOAXOAbI 1 PCHICHUA,

- YMETb UCI0JIb30BaTh HAMMEHOBAHMSI XUMUYECKUX COCTUHEHUI
MEXIYHApOJAHOIO COI03a TEOPETUYECKOM U MPHUKIATHON XUMUHN U TPUBUAIIbHBIC
BAOKHEUIIMX BEIIECTB (STWJIEH, aUeTWIeH, [NHULIEpUH, (EHO,
dbopManbaerua, ykCcycHas KUCJIOTa, TJIMIMH, YrapHbIM ra3, YrJIeKHCIbIA ras,

Ha3BaHHA

aMMUaK, raimcHas U3BC€CTh, HETallICHasdA U3BECTh, IIMTHCBAA COAa U l[pyl“I/IX),
COCTaBJIATH q)OpMyJILI HCOPraHN4YCCKUX U OPraHNYCCKUX BCUICCTB, YPABHCHUA
XUMHYCCKUX peaKum”I, 06’b$ICHSITb HX CMBICJI; IOATBCPIKIATh XapaKTCPHLIC
XUMHYECKHE CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMU SKCIICPUMCHTAMHU U
3aMUCAMU YPABHEHUH XUMUYECKUX PEaKIUit;

- YMETh YCTaHABIMBATh MPUHAICKHOCTh U3YUEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONPECICHHBIM KJIaccaM U IpyIaM COSIUHEHHH,
XapaKkTepu30BaTh UX COCTaB U BAKHEUIIINE CBOWCTBA; ONPEACISATh BUIbI
XUMHUYECKUX CBSi3el (KOBaJIGHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS),
TUTIBI KPUCTAJTINIMYCCKHUX PCIICTOK BCIICCTB, KJIaCCI/I(i)I/IIII/IpOBaTB XUMHUYCCKUEC
‘peakiuuu;

- chopmMupoBaTh MPEACTABICHUS: O XUMUUECKOW COCTABIISIONICH
CCTGCTBGHHOHay‘-IHOI\/'I KapTUHBI MUpa, POJIM XUMHHU B ITIO3HAHUN SIBJICHUH
IPUPO/IbI, B POPMUPOBAHUU MBILUIEHUS U KYJIbTYPhl TUUYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOAUMOM TSI pelIeHUs MPAKTUYECKUX
3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOAHOMU Cpelie;

- YMETb MIPOBOAUTH PacueThl IO XUMUUYECKUM (OpMyJiaM U YpPaBHEHUSIM
XUMHYECKUX PeaKIHi ¢ UCTIOIh30BaHNEM (PU3UUYECKHIX BEIHUMH,
XapaKTEepU3YIOIINUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIB30BATh
CUCTEMHBIC XUMUUYCCKNE 3HAHUA NJI IPUHATHA pemeHnﬁ B KOHKPETHBIX
KN3HCHHBIX CUTYyallHUAX, CBA3AHHBIX C BEIIECCTBAMU U UX IPUMCHCHUEM




-CIIOCOOHOCTh MX MCIOJBb30BAHUSA B
[I03HABATEIBHOMN U COLMAIBHOM MTPAKTUKE

OK.02. Ucmionp30BaTh
COBPEMEHHBIC
CpelCcTBa MOUCKa,
aHaIM3a u
UHTEPIPETAINH,
uHpopMaLUU 1
UHPOPMAIIOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHHMS 33124
npodeccuoHaTbHON
JIeATEIbHOCTH

B o0nacTu IeHHOCTH HAyYHOT'O ITO3HAHMSL:

- copMHPOBAaHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HayKH U OOIIECTBEHHOMN
MPAaKTUKH, OCHOBAHHOTO — Ha JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HaHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE  S3BIKOBOH U
YUTATENIbCKOM KyJIbTYpbl Kak CpeicTBa
B3aUMOJICHCTBUSL ~ MEXAY JIIOJBMH U
MO3HAHUS MHPA;

- OCO3HAaHUE LIEHHOCTHU Hay4HOU
JesITeTbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO u UCCIIEI0BATEILCKYIO
JesTeIbHOCTh MHAMBUAYAILHO U B TPYIIIIE;
OBnazieHne YHHMBEpPCAIbHBIMU YUEOHBIMU
M03HABATEIbHBIMU JEUCTBUSIMMU:

B) pabota ¢ uHpopmamuei:

- BIaJeTb  HaBBIKAMH  TOJIyYEHHS
uHbOpMAllUM U3 HMCTOYHUKOB  Pa3HbIX
TUIIOB, CaMOCTOSITEJIbHO  OCYIIECTBIIATH
MOUCK,  aHaju3, CUCTeMaTH3alHi0 U
MHTEPHpETalMi0 MH(POPMAIMK PA3IUYHBIX
BUJIOB U ()OPM TIPEICTABIICHHS,

- CO3/IaBaTh TEKCTHI B PA3IMYHBIX (hopMaTax
C Y4YeTOM Ha3Ha4YeHHs HHPOpMAIUU U

LIEJICBOM ayJIUTOPHH, BbIOMpas

- YMETh IUIAHUPOBATH U BBIMOJHATH XUMHUYECKUNA SKCIIEPUMEHT (IIpeBpaICHUS
OpPraHMYECKUX BEIIECTB NPU HArpeBaHUU, MOITYYCHHE ATHIIEHA U HW3YYEHHUE €ro
CBOICTB, KaUECTBEHHbIE PEAKLUU Ha aJIbJETU]Ibl, KpaXMajl, YKCYCHYIO KHUCIIOTY:
JeHarypanus OelKOB NMpU HArpeBaHWHU, [BETHBIC PEAKLUUU OENKOB; MPOBOIUTH
peaKIMy HOHHOTO OOMEHA, ONPEEIIATh CPeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE
peaknuu Ha cynb¢aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KATHOH

aMMOHHUS;, peIIaTh SKCIEPUMEHTANIbHBIE 3amayu 1o TemaMm "Mertamisl" u
"HemeTannpl") B COOTBETCTBHM C NPaBUJIAMU TEXHUKH O€30MacHOCTU IpH
oOpallleHHH C BEIIeCTBaMU U JIabopaTOPHBIM 000pyA0BaHUEM; IIPEJICTABIIATh
pe3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hOpMe 3amrcy ypaBHEHUH
COOTBETCTBYIOIINX peakuii U pOpPMyIUPOBATH BEIBOJIBI HA OCHOBE 3THX
pE3yJIbTATOB;

- YMETh aHAIU3UPOBATh XUMUUECKYIO0 HH(POPMAIUIO, TOTYIaeMYIO U3 Pa3HbIX
UCTOYHHUKOB (CpesICTB MaccoBO MH(popMaruu, cetb IHTepHeT u 1pyrue);

- BJIaIETh OCHOBHBIMH METOIaM1 HaY4YHOT'O MIO3HAHUS BEIIECTB U XUMUYECKUX
ABJICHU (HaOJIt0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE);

- YMeTh NIPOBOJIUTH PACUETh 10 XUMUYECKUM (OpMYIIaM U ypaBHEHUIM
XUMHUYECKHUX PEAKIMH C UCIIOJIb30BaHUEM (PU3NYECKUX BEJTUUMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJibHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEILIECTBA; UCIIOIb30BATh

CHUCTEMHbIE XUMUYECKHUE 3HAHUS JJIs IPUHATUS PELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEHIECTBAMU U UX IPUMEHEHUEM




ONTUMaJbHYI0 (OpMYy IMpEACTaBICHUS U
BU3YaJIN3alUu;

- OLICHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh
nH(pOpMaIINU, €€ COOTBETCTBUE MPABOBBIM U
MOpaJIbHO-ITUYECKUM HOpPMaM;
- UCIOJIb30BaTh
MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PpEIIEHUUd KOTHUTUBHBIX,

cpencTaa

KOMMYHUKATHUBHBIX W OPraHU3allMOHHBIX

3ama4 = ¢ coOmrojeHueM — TpeOoBaHUM
3PrOHOMHUKH, TEXHUKH 0€30IaCHOCTH,
THTHUCHBI, PECypcoOCOEepPEeKEHUs, MPABOBBIX
Y 9TUYECKUX HOPM, HOPM UH(POPMAITMOHHOM
0€301acHOCTH;

- BIIAJIETh

3auThl  UHQOpMAIK, UHPOPMAIMOHHOM

HaBbIKaMMW pPACIIO3HAHUC H

0C30IMaCHOCTH JTUYHOCTH;

OK.04. O¢pdexTruBHO
B3aUMO/ICHCTBOBATH U
paboTath B
KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K
CaMOCTOSITETLHOCTH M CaMOOTIPEIEICHUIO;
yuebHo-

CaMOpa3BUTHIO,
- OBJIAJICHUE HaBBIKAMHU
HCCIIEN0BATENBCKON MIPOEKTHOMN u
COIMATLHOU JIeSTeIbHOCTH,

OBnanenue

KOMMYHUKATHBHBIMU JIENCTBUSAMMU:

YHUBEPCATbHBIMA

0) coBMeCTHas JIeATCIIbHOCTD:

- YMeTh IUTAHUPOBATh WM BBIMOIHATH XUMHUECKUN SKCIIEPUMEHT (IIpEeBpALCHUS
OpraHWYECKUX BELIECTB MpPHU HArpeBaHUM, MOJYUEHUE STUIIEHA U U3YYCHHUE €ro
CBOMCTB, KaUYECTBEHHbBIC PEAKIIUU HA aJbJETHIbI, KpaxMaj, YKCYCHYIO KHCJIOTY;
JieHaTypanusi OCJKOB MPU HArpEeBaHHM, IIBETHHIE PEaKIUU OETKOB; MPOBOIUTH
peakIy HOHHOTO OOMEHa, OTNIPEACNIATh CPEly BOAHBIX PACTBOPOB, KAUYECTBEHHBIE
peakiuu Ha cyiab(dat-, kKapOoHAT- U XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHUS;, PEIIaTh
SKCIIEpUMEHTANIbHbIE 3a7aun 1o Ttemam "Metaiel” u  "Hemeramisl") B
COOTBETCTBUU C TMpaBWJIAMHU TEXHHUKH O€30MacHOCTH Tpu oOpamieHuu C

BEIIECTBAMH M J1a0OpPaTOPHBIM OOOPYAOBAaHHEM; TPEACTABIATh pE3yIbTaThI




- IOHUMATh U UCMOJb30BATh IPEUMYILECTBA
KOMaHJIHOW ¥ UHJIMBUyaIbHOU pabOThI;

- MIPUHUMATh (7t COBMECTHOMN
NEeSATEIbHOCTH, OpraHU30BbIBATH u
KOOpAMHUPOBATH  JEHUCTBUSA MO €€
JOCTIDKCHHIO: COCTAaB/ISATh ILIAH JICHCTBHI,
pacrpenenarb poJii € Yy4ETOM MHEHUU
YYaCTHUKOB,  OOCYXJaThb  pe3yibTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATh U BBIIUIOHATH paboTy B
YCIIOBUSIX pEaJIbHOr0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIISATh MO3UTUBHOE
CTpPaTErnYeCcKoe IOBEICHUE B Pa3JIMYHbBIX
CUTyalHUsIX, IMPOSBIATb TBOPYECTBO U
BooOpakeHue, ObITh MHUITUATUBHBIM
OBnanenue YHUBEPCAJIbHBIMU
PETYJISITABHBIMU JACHCTBUSIMH:

T) IpUHSITHE CeOs U APYTUX JIOJCH:

- IPUHUMAaTh MOTUBBI U APTYMEHTHI JIPYTUX
JIOAEH  IpU  aHaIM3€  pe3yJIbTaToB
JEATEIbHOCTH;

- MPU3HABaTh CBOE IIPABO U IIPABO JAPYIHUX
JIFOJIEH Ha OIIUOKY,

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C
MO3ULUHU IPYroro 4eaoBeEKa

XUMHUYECKOT0 IKCIEPUMEHTa B (pOopMe 3alUCH YpaBHEHUN COOTBETCTBYIOIIUX
peaxuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB




OK.07.
CopnelicTBoBaTh
COXpaHEHHIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHHIO,
MIPUMEHSITh 3HAaHUS 00
M3MEHEHUU KIIMMara,
MIPUHLIUTIBI
OCpEKITMBOTO
MIPOM3BOICTBA,

3¢ deKTUBHO

JIECTBOBAThH B

Ype3BbIYANHBIX
CUTYAIHSIX

B o0nacTtu 5K010rMuecKoro BOCIUTAHUS:

- chOpPMHUPOBAHHOCTh  JKOJOTHYECKOU
KYJIbTYpHI, IIOHUMaHHE BIIUSIHUS
COLIMAJIBHO-3KOHOMUYECKHUX IPOLIECCOB Ha
COCTOSIHUE€ TIPUPOJHOM W  COLMAIBHOMN
Cpenbl, 0OCO3HAaHUE TI00ATBFHOI0 XapaKkTepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAaHUE U  OCYLIECTBIIEHUE
JEUCTBUN B OKPYKAIOLIEH Cpeie Ha OCHOBE
3HaHUS LeJedl yCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE HEIPUHSATUE JIEHCTBHI,
MPUHOCSIIMX BPE OKPYKAOIIEN CPENE;

- YMEHHE IIPOrHO3UPOBATh
HeOJIaronpusITHbIE JKOJIOTHYECKHE
MOCTICICTBUS MIpEeANPUHUMAEMBIX

JNENCTBUMN, TPEAOTBPALATh UX;

- pacllMpeHue OmbITa  JAEATEIBHOCTH
JKOJIOTMYECKOW HAIIPaBIECHHOCTH;

- OBJIaJicHUE HaBBIKAMH yueOHo-
HCCIIEI0BATEIHLCKOM MIPOEKTHOMN u
COITHAJIbHOM JeITeIIbHOCTH

- chopmupoBath mpencTaBicHus: © XUMUYECKON COCTABIISIOIICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMUH B [IO3HAHUU SIBJICHUM
IPUPOJBI, B POPMUPOBAHUH MBIIUICHUS U KYJIbTYPhI TUUYHOCTH, €€
(GyHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOAUMOM ISl pellieHUs] MPAKTUYECKUX
3aj71a4 ¥ 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;

- yMeTh COOJI0IaTh MPaBUIIa SKOJIOTUYECKH 11e7IeCO00Pa3HOTo MOBEICHUS B
OBITY M TPYIOBOM JESATEIHLHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpYKarollel IPUPOIHOM Cpe/ibl; YIUTHIBATh OMACHOCTh BO3JCHCTBHS HA KUBBIE
OpraHU3Mbl ONPEIEIICHHBIX BEIIECTB, TOHMUMAs CMBICII ITOKa3aTesl MpeAeNbHOMI
JOTYCTUMON KOHIIEHTPAIIUU
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2. CTPYKTYPA U COAEPKAHUE JUCIUIIVIMHBI

2.1. O6beM yueOHOM TMCUMILIMHBI M BUAbI Y4eOHOI padoThl

Bup yueOHoii padoTbl O0bem yacos
MakcumajibHas yueOHas Harpy3Ka (Bcero) 72
B T.4.
TeopeTHYeCcKoe 00yueHue 40
MIPaKTUYECKHUE 3aHATUSL 32
IMpomesxyTounas aTrecTanusi B popMe HTOrOBOii OIIEHKH / 3a4€T ¢ OLeHKO#i
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2.2. TemaTH4YecKHii IJIaH U COIePKAHUE THCIIUTIIHHBI

dDopmupyemMble
HaumeHoBaHue pa3aesioB U Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHblie U NPaKTHYECKUe O0bém o0ume u
TEeM padoThl, MHAMBUAYAJIbHBIN MPOEKT (eCJIU MPeayCMOTPEHbI) 4acoB npogeccuoHaIbLHbIE
KOMIIETeHIIUH
1 2 3 4
OcHoBHOE coepxaHue
Pa3nesnt 1. OcHOBBI cTpOeHMS BellecTBA
Teopernueckoe oOyueHnue
CoBpeMeHHass MoJenb CTpoeHus aroMa. CHMBOJMYECKUH $3bIK XHMUHU.
XUMHUECKUH IeMeHT. DNeKTpoHHas KoHpuryparus aroma. Kiaccudukarys
XUMHYECKUX 3JEMEHTOB (S-, P-, - s;memeHTh). BaneHTHBbIE 2JIEKTPOHBI. 9
BaneHntHocTs. OneKTpoHHas pupoaa XUMHAYECKON CBSI3U.
DNeKTpOOTpULATENILHOCTh. BUabl XMMHUUYECKOH CBSA3M (KOBaJIEHTHAsI, HIOHHAS,
Tema 1.1. CTpoenne aToM0B | METAJUIMYECKAs], BOJAOPO/IHAs) U CIIOCOOBI €€ 00pa3oBaHus
XMMHYECKHX dJ1eMeHToB u | [IpakTnyeckue 3anaTus OK 01
NpUpoaa XUMHYECKOM cBsi3u | Pellenne 3a1anuii Ha MCIIOIb30BAaHUE XMMUYECKOM CUMBOIMKM U Ha3BaHWM
COEMHEHHUI 10 HOMEHKJIAType MEXIYHapOAHOI'O COK3a TEOPETUYECKOW U
MPUKJIATHON XUMHUHU ¥ TPUBUAIIbHBIX HAa3BAaHUH JIJIs1 COCTABIICHUSI XUMUYECKHUX
(GbopMyI 1ByXaTOMHBIX CO€TMHEHUH (OKCHI0B, CyNlb(UI0B, THIPUIOB U T.I1.) 9

U JPYTUX HEOPTaHMYECKUX COEUMHEHUI OTIEIbHBIX KJIACCOB.

[IpakTHueckue 3a7aHusl Ha YCTaHOBJIEHUE CBSA3U MEXAY CTPOCHHUEM aTOMOB
XUMHAYECKUX  DJIEMEHTOB M  [EPUOJMYECKUM  HM3MEHEHUEM  CBOWCTB
XUMHUYECKUM DJIEMEHTOB M UX COCJIMHEHUM B COOTBETCTBUH C IMOJIOKECHHUEM
[Teproanueckoit CUCTEMBI.
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Tema 1.2. [lepuoauyeckuid
3aKkoH u Tadauna J.U.
MennesieeBa

Teoperuueckoe oOyueHue

Ilepnonnueckas cucremMa xumudeckux 3vieMeHtoB J[.M. Menneneesa.
@usnueckuit  cmbicn  Ilepuogmyeckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX AJIEMEHTOB, 00pa3yeMbIX
HMH TPOCTBIX M CIIOXHBIX BEIIECTB B COOTBETCTBUM C IIOJOKCHUEM
XHMHUYECKOTo 3jeMeHTa B [lepunoandeckoi cucreme. MupoBo33peHYECKOE U
HayyHoe 3HaueHue llepmoamueckoro 3akona /.M. Menneneesa. [Iporuossl
.. MenneneeBa. OTKpbITUE HOBBIX XUMHUYECKHUX d3JEMEHTOB. Pemienue
MPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HA XapaKTEPU3ALMIO
XHMHYECKHUX JJIEMEHTOB «MeTauinyeckue / HeMETaUIMYeCKHe CBOICTBaA,
3JIEKTPOOTPULATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUU C HX
3JIEKTPOHHBIM CTPOCHHEM M TIOJOKEHUEM B TNEPUOJAUYECKONW CHUCTEME
xuMudeckux aneMeHToB .M. MeHnnaeneeBa»

OK 01
OK 02

Pa3nen 2. XumuyecKkue peakuun

Tema 2.1. TUIILI XUMHYECKHUX
peakumi

Teopernueckoe oOyueHue

Knaccudukanys u THIBI XUMUYECKUX PEaKIUi C y9acTHEM HEOPTaHUYECKUX
BeulecTB. CocTaBleHHE YypaBHEHHUI peakluil COEAMHEHHUS, Pa3lIOoKEHus,
3aMeleHus, 0OMeHa, B T.4. peaKIHil TOpeHus, OKUCICHUSI-BOCCTAHOBIJICHUS.
VYpaBHEeHUsI OKHCIEHUI-BOcCcTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINTEND
1 BOCCTAaHOBUTEIIb.

CocraBneHrue U ypaBHHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI
METOAOM  3JIEKTpOHHOro OamaHca. OKHCIUTETHbHO-BOCCTAHOBUTEIBHBIE
peakuuu B IpUPOJIE, MPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH
OpPraHHU3MOB

OK 01
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[IpakTrueckue 3aHaThst

KonnuecTBeHHbIE OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI
B XMMHUM M pacyeTbl MO YpPaBHEHHMSIM XHMHMUYECKMX peakuuid. Moib Kak
€AMHULA KOJMYeCTBa BemlecTBa. MossipHas macca. 3aKOHbI COXpaHEHUs
Maccel ¥ DJHepruu. 3akoH ABoragapo. MomspHbeIE  00BEM  Ta30B.
OtHOCUTENbHAS TUIOTHOCTH Ta30B. PacdeTsl MmO ypaBHEHUSM XUMHUYECKHX
peaKkiuii ¢ UCHOJIB30BaHUEM MacCChl, 00beMa (HOpMaJIbHBIE YCJIOBHS) ra30B,
KOJIMYECTBA BEIIECTBA

Teoperuueckoe oOyueHue

Teopus  2IEKTPOIUTHYECKON  gaucconuanuu. HoHBL.  DJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI. Peakinu nonHoro oomena, CoctaBieHUE peakiiuii HOHHOTO

Tema 2.2.
oOMeHa IyTeM COCTABJICHHS MX MOJTHBIX M COKPAILICHHBIX HOHHBIX YPaBHECHHI.
DJIEKTPOINTHYECKAS .
. Kucnotno-ocHOBHBIE peakIuu. 3aJaHus Ha COCTABIICHUE MOHHBIX PEAKITHI OK 01
AUCCONMAIMS U MOHHBIH
[IpakTrueckue 3aHATHSL OK 04
o0MeH | o
JIaboparopHas padota "Turbl XUMHUYECKHX peakiuii'.
HccnenoBanue THIOB (110 COCTAaBY U KOTMYECTBY UCXOHBIX U 00pa3YIOIINXCS
BEIIECTB) M MPU3HAKOB XUMHUUYECKUX peakiuii. [[poBeneHne peakiiniit HOHHOTO
oOMeHa, ompe/ieNieHne Cpebl BOAHBIX PACTBOPOB. 3aJaHUs Ha COCTaBJICHUE
MOHHBIX PEaKIIHii
Pa3nen 3. CTpoeHne 1 CBOIMCTBA HEOPraHUYECKHX BEIIECTB
Teopernueckoe oOyueHue
Tema 3.1. Knacenduxauns IIpenmer Heopranmveckoil xumuu. Kiaccudukanus HeOpraHHYeCKUX
HOMEHKJIATYPA M CTPOCHME | perectB. [IpocThie W ciiokHbIe BemiecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX OK 01
HEOpPraHu4eCcKuX BeUeCTB BelleCTB  (OKCHABI, THUAPOKCHIBI, KHCIOTBL, COJHM). BzaumocBsi3b OK 02

HEOPraHWYeCKHX  BEIIECTB.  ATrperaTHble  COCTOSHHS  BEIIECTBA.
Kpucrannmaeckue n amop¢HbIe BemecTsa.
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Tunbl KpHCTaNIMYECKUX PELIETOK (ATOMHas, MOJEKYJsipHas, HWOHHas,
MeTaJuIn4yecKas). 3aBUCUMOCTb (DU3MYECKMX CBOMCTB BelIeCTBA OT THIIA
KPUCTAIJINYECKON pEeIETKH. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEIIECTB
OT BUJA XMMHUYECKON CBS3M M TUIIA KPUCTAUIMYECKOW pelieTku. [IpuanHbl
MHOT000pa3us BEIIECTB

IIpakTuyeckue 3aHATUSA

Homenknarypa HeoOpraHMuecKrx BEIIECTB: Ha3BaHHUE BELIECTBA UCXO/S U3 UX
XUMHAYECKOH (POPMYJIBI MIIM COCTAaBIICHUE XMMUYECKOH (POpMYITBI UCXOns U3
Ha3BaHMs BemiectBa 1o MexayHapogHoi (MIOITAK) wnu tpuBHanbHON
HOMEHKJIaType.

Pemienne mnpakTHuecKux 3aJaHMi HO KiaccU(UKALMU, HOMEHKIAType M
XUMHUYECKMM (OpMyJiaM HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB
(yrapsblil ra3, yrjiaekucibelidi Tra3, aMMHaK, TraileHas M3BECTb, HeraleHas
W3BECTh, NMUTHhEBAs COJA M JAPYTUX): HA3bIBaTh M COCTABIATH (OPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTh K KJIACcCy.

Hctounuku xumuueckoil nH@opmanuu (CpeicTB MaccoBOM HH(pOpMalUH,
cetb Uurepuer wu gapyrue). Ilouck wuHpOpManuu 1O Ha3BaHUAM,
UJEHTHPUKATOpPaM, CTPYKTYPHBIM (opMyiaMm

Tema 3.2. dusuko-
XHUMHU4YEeCKHe CBOMCTBA
HEOPraHN4YeCKHUX BellecTB

Teopernueckoe oOyueHue

Mertannsl. OOume pusnveckre u XuMU4Yeckue cBoicTBa MetamuioB. CriocoObl
IIOJIyY€HUsl. 3HAYEHHE METAUIOB M HEMETAJUIOB B  INPUPOJE U
KHU3HEIEATEIIBHOCTH 4Y€JIOBEKa M OpraHu3MoB. Koppo3us MeTaaoB: BUIBI
KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3UH

Hemeramnpl. OOmue (u3MuecKkue W XUMHUYECKHE CBOMCTBA HEMETAJLIOB.
Tunuuneie cBoiictBa HemetauioB [V- VII rpynn. Knaccuduxamus u
HOMEHKJIAaTypa COEIMHEHUN HeMmeTauioB. KpyroBopoTbl OHMOTE€HHBIX
3JIEMEHTOB B MPUPOJIE

XUMUYECKHE CBOICTBA OCHOBHBIX KJIacCCOB HEOPTraHMYECKHX BEIECTB
(OKCHAOB, THAPOKCHUIIOB, KHCJIOT, COJied | Jp.). 3aKOHOMEPHOCTH B

OK 01
OK 02
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HN3MEHEHHUH CBOMCTB IIPOCTBIX BEIIECTB, BOAOPOAHBIX CoeHHHCHHﬁ, BBICHINX
OKCHUJIOB U THAPOKCHIOB

[IpakTrueckue 3aHaThs

CocraBiieHHE YpPaBHEHMM XMMHMUYECKHX PEAKLUI C Y4acTUEM IpOCTBIX U
CIIO)KHBIX HEOPraHWYECKMX BELIECTB:METAJUIOB M HEMETAJJIOB; OKCHJIIOB
METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX AJIEMEHTOB; HEOPTAaHUYECKHUX KUCIIOT,
OCHOBaHMN U aM@OTEpHBIX THUJPOKCHUIOB; HEOPraHUUYECKUX COJIEH,
XapaKTEPU3YIOLUX UX CBOMCTBA.

PemeHne nNpakTUKO-OPMEHTHPOBAHHBIX TEOPETUYECKHX  3aJaHUM  Ha
CBOWCTBa, COCTaB, MOJyYeHHE M O€30MacHOe MCIOJIb30BaHHE Ba)KHEHIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOM JEATEIbHOCTH YEJIOBEeKa

Teopernueckoe oOyuenne. CBOMCTBA HEOPraHUIECKUX BEIIECTB

[IpakTHyeckue 3aHATUSA
JIaGopartopHas pabota «neHTudukanus HeOPraHM4eCKUX BEIIECTBY.
Pemenne skcriepuMeHTaNbHBIX 3a/1a4 110 XMMHUYECKUM CBOMCTBAM METAJIJIOB

Tema 3.3. B OK 01
¥ HEMETAJIOB, M0 PACIIO3HABAaHUIO M TIOJTYYCHHUIO COCIMHEHUH METalIOB H
NnenTuduramust Sy i OK 02
HEMETaJJIOB.
HEOPraHU4eCKHUX BelecTB OK 04
WnenTudukaniss HEOpraHMIECKUX BEIIECTB C UCTIOIB30BAHUEM UX (DU3HKO-
XMMHUYECKHX CBOMCTB, XapaKTepHBIX Kaue€CTBEHHBIX peakiuil. KauecTBeHHbIE
peaknuu Ha cynb(aT-, KapOOHAT- U XJIOPU/I-aHHOHBI, Ha KATHOH aMMOHHSI
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB
Tema 4.1. Teopetuueckoe oOyueHue OK 01
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Knaccupukauus, crpoeHue u
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

[losiBneHne W pa3BUTHE OPraHMYECKOM XUMHUU Kak Hayku. IIpeamer
OpraHN4YeCcKOM XUMHHU. MeCcTO M 3Ha4eHUE OPraHMYEeCKOM XMMHHU B CUCTEME
€CTECTBEHHBIX HaYK.

XUMHUYECKOE CTPOCHHE KaK TMOPSJOK COCAMHEHUS AaTOMOB B MOJIEKYJIE
COrJacHO WX BaJleHTHOCTH. OCHOBHBIC TOJOKEHHUS TECOPUU XUMHUUYECKOTO
CTpOEHMs Oprannyeckux coenuHenuil A.M. bytnepoBa. YriepoaHslii ckener
OpraHN4YeCKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO
CTPOEHHUS MOJIEKYIL.

N3omepus u u3omepsl.

[Tonstue o pynkunonansHoit rpymme. Pagukan. [Ipuniuns! kiaccupukanuu
OpraHWYEeCKUX COeIUHEHHU. MexayHapoaHas HOMEHKJIATypa W IMPUHIUIIBI
HOMEHKJIATYphl OpraHndeckux coefauHeHuil. [lonarue o6 azoTcomepskammx
COCMHEHMSIX, OMOJOTMYECKH AaKTUBHBIX BelecTBax (yrieBojax, >XUpax,
Oenmkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COCIUHEHUSX (MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO)

[IpakTrueckue 3aHsITUS

HomeHnknatypa  OpraHM4YecKMX  COE€OUHEHMM  OTHENBHBIX  KJIAcCOB
(HachILIEHHbIE, HEHACHIIIEHHbIE U APOMATHUECKUE YTIIEBOJOPO/Ibl, CIIUPTHI,
(eHoJIbI, albAETH/Ibl, KETOHBI, KAPOOHOBBIE KMCIOTHI U JIp.)

CocraBiieHre NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYIT OpraHMueCKHX
BELIECTB OTJENbHBIX KJIACCOB, UCIOJIb3YSl UX Ha3BaHMS IO CUCTEMaTHYECKON
U TPUBHAIBHON HOMEHKJIaType (3TWJIEH, aleTW/ieH, TJUUEpUH, (eHo,
dopmanpaeru, YKCycHas KHUCJIOTa, TIUIMH). Pacuersl mpocTteiimeit
(OpMyJTBI OPraHUYeCKON MOJIEKYJIBI, UCXO/Is 3 AIIEMEHTHOTo coctana (B %)

Tema 4.2.
CBolicTBa OPraHM4ecKux
COeIUHEHUI

Teopernueckoe oOyueHue

OU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUU OTAEIbHBIX
KJ1IaccOB (0COOEHHOCTH

OK 01
OK 02
OK 04
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KJaccupUKalud ¥ HOMEHKIIATyphl BHYTPU KJacca; TOMOJIOTHYECKUI psia U
obmias popmyna; usomepusi; Gpu3NUECKUE CBOWCTBA; XMMHUECKHE CBOMCTBA;
CHOCOOBI TIOYyUYEHUS):

- Ipe/IeNIbHBIE YIIIEBOJOPO/IbI (AJIKaHbl U LIMKJIOAJIKaHbl). 'opeHne MeTaHa Kak
OJHH U3 OCHOBHBIX HCTOYHUKOB TCIIJIa B IPOMBINIJICHHOCTH 1 6LITy. CsolicTBa
IMPUPOAHBIX YTJICBOAOPOAOB, HAXOXIACHHUEC B IPUPOAC W TPHUMCHCHUC
aJIKaHOB,

- HempeneibHble (QJKEHbI, aTKUHbI M aJKaJUeHbl) M apOMaTUYECKUE
yriaeBoiopoabl. ['opeHne aneTuneHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHHU JUIS CBAPKU U PE3KU METAJIOB

- KHCJOPOJCOJEpKaie COoequHeHUS (CIUpThl M (DEHOJIBI, KapOOHOBBIC
KHUCJIOTHI U 3(UPBI, alIbJETUABI U KETOHBI, )KUPBI, YIIeBosl). [IpakTniyeckoe
MPUMEHCHHE  OTWJICHTIIMKONS,  rmnepuHa, (¢enoma.  [IpumeHeHwue
dbopmanpaeruia, aneTanbIeTHAA, YKCYCHOH KHCIOTHL. MbUIa Kak COJU
BBICIIMX KapOOHOBBIX KHCIOT. MoroIye CBOCTBa MbLiIa

- a3oTcojepkallde COeNMHEHUs (aMUHBI W aMHUHOKHCIOTHI, OENKH).
BricokoMonekynsipHble COeIMHEHUs (CHHTETHYECKHEe M OHOJIOTHYeCcKH-
aKTUBHBIE). MoOHOMEp, NOJIHUMEp, CTPYKTypHOe 3BeHO. llomumepuzanus
ATWJIEHAa KaK OCHOBHOE HaIlpaBJICHHWE €ro MCMojb3oBaHMs. ['eHeTnueckas
CBSI3b MEXKIY KJIACCAMU OPTaHUYECKHUX COCTMHEHUN

HpaKTI/I‘leCKI/IC 3aHATHUA

CaolicTBa OpraHMYECKUX COECTUHEHUUN OTIENbHBIX KJIACCOB (TpUBHUAIbHAS U
MEXIyHapoAHas  HOMEHKJIATypa, XHWMHYECKHE CBOWCTBA,  CIIOCOOBI
IIOJIy4YEHUs1): TpeAeibHble (aJKaHbl M IUKJIOAIKaHbI), HENpPEAEIbHbIE
(ayKeHbI, aJIKMHBI U ATKaAUEHbI) U apOMaTUYECKHUE YTIIEBOJAOPObI, CIUPTHI U
(beHobl, KapOOHOBBIE KUCIOTHI M (UPHI, abAETHIbl U KETOHbI, aMUHBI U
AMUHOKHCIIOTBI,  BBICOKOMOJIEKYJISIDHBIE ~ COEQUHEHUWs.  3aJaHus  Ha
COCTABJICHHE YPAaBHEHHM XMMHYECKHX PEaKIHU C y4acTHEM OPraHHYECKHUX
BEILIECTB HA OCHOBAHMM UX COCTaBa U CTpOeHMs COCTaBIEHUE CXEM PEAKIUI
(B TOM uucie O MPENJIOKEHHBIM  LIENOYKaM  IpEeBpalleHHi),

18




XapaKkTePU3YIOIUX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUU
OTJIETbHBIX KJIACCOB, CIIOCOOBI WX TIOJYYCHHsS M Ha3BaHHE OPTaHMYECKUX
COCIMHEHUM 10 TPUBUAIBHOM WJIM MEXKIYHAPOAHOU CHUCTEMATH4YECKON
HOMEHKJIaType. PellleHne MpaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHUX
3aJlaHU Ha CBOMCTBA OPraHUYECKUX COEMHEHUI OTIEIbHBIX KJIACCOB

HpaKTH‘lGCKI/Ie 3aHATHA

JlaGopatopnass pabora '"lIpeBpaimieHuss OpraHMYECKHX BEIIECTB IPH
HarpeBanuu'". [lonydyeHue s3TuiieHa U U3y4eHue ero cBOMCTB. MoienupoBanue
MOJIEKYJ1 W XHMHUYECKUX TMPEBpalleHU Ha MpUMEpe 53TaHa, STHIICHA,
alieTUJIeHa 1 JIp.

Tema 4.3.
HNpentudpuxanus
OpPraHuYecKUuX BellecTB, UX
3HaYeHHe U IPUMHUPEHUe B
OBITOBOI1 U MPOU3BOHOIM
JeITeJJbHOCTH YeJI0BeKa

TeOpeTI/I‘leCKOG 06yquI/Ie

buoopranunueckue coenuHenus. IlpumeHenue u Ouojoruyeckas poiib
yraeBooB. OKUCIEHHE YITIEBOAOB - HCTOYHHUK YHEPTHH JKUBBIX OPraHU3MOB.
OOsacTi TpUMEHEHUsT aMUHOKUCIOT. llpeBpamieHus OenKoB NUIIM B
opranusme. buonoruueckue ¢yHknuu OenkoB. buonormueckue GyHKIUN
KHUpoB. Poib oOpraHmyeckol XHWMUM B pELIEHMHM MpoOJIeM MHILEBOU
0e30macHOCTH

Ponp opranmyeckoii XUMUU B pEIIEHUH MPoOJIEeM SHEPreTUYecKou
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUH HOBBIX MaTEPHUAIOB, HOBBIX
HMCTOYHUKOB PHEPruM (albTepHATUBHBIE MCTOYHUKH SHEpruu). OmacHOCTh
BO3JICUCTBUSI HAa JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIECTB OTAEIbHBIX
KJIacCOB (yrneBomopoibl, CIIUPTHI, (heHoNBI,  XJOPOPTaHUYECKUE
MPOU3BOIHBIC, AJTBJIETHIBI U JIP. ), CMBICI ITOKA3aTeNs MIPEACIIBHO TOTTYCTUMOM
KOHIIEHTPAIUH

OK 01
OK 02
OK 04
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[IpakTrueckue 3aHaThst

JlaGopaTopHass pabota: "HMnmeHTudukamuss OpraHUYECKUX COCIUHCHHUM
OTAEJIbHBIX KJIaCCOB"

Wnentudukanuss opraHM4ecKMX COEAMHEHUH OTAENbHBIX KJIaccoB (Ha
MpUMepe albJIETUAOB, KpaxMala, YKCYCHOM KHCIOTBI, OCJIKOB W T.I.) C
UCIOJIb30BaHUEM WX (U3MKO-XMMHUYECKHX CBOWCTB U  XapaKTEPHBIX
KaueCTBEHHBIX peaknuid. JleHaryparnus Oenka mpu HarpeBaHuu. L[BeTHBIC
peakiuu 0enKoB. BO3HUKHOBEHUE aHATUTUYCCKOTO CUTHAIA C TOYKU 3PCHUS
XUMUYECKUX IMPOLIECCOB IMpPU NPOTEKAaHUU KAueCTBEHHOM peakuuw,
MO3BOJISIIOIIEH HICHTU(UIIUPOBATH MPEJI0KEHHbIE OPTaHHYECKHE BEIIECTBA

HpaKTI/IquKI/IC 3aHATHA

KonTponbnas pabota 3. CTpyKTypa 1 CBOHCTBA OPraHUYECKUX BEILIECTB

Pa3znen 5. KuneTuueckue u TEPMOAUHAMHUYECCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECCKHUX peammifl

Teopetnueckoe oOyueHue

CkopocTh peakIiiy, ee 3aBUCUMOCTh OT Pa3lMUYHBbIX (DaKTOPOB: MPHPOJIBI
pearupyromux  BEIIECTB, KOHILEHTpPAUUMUW  pearupyrollux  BELIECTB,
TEMIIEPATyphl U MJIOMAAN PEAKIIMOHHON MOBEPXHOCTH. TeruoBbie dhdexTs
XUMHUYECKHUX peakiuil. JK30- U IHAOTEpMUUYECKUE, peakiuu. OOpaTUMOCTh
peakuuii. XWMHYECKOE€ pPABHOBECHME M €ro CMEIIEHUWE TNOoJa JCHCTBUEM
pa3nUyHBIX (PAKTOPOB (KOHIEHTpAIUsl PEareHTOB WJIM MPOJYKTOB PEAKIUH,
JaBJIEHUE, TEMIIepaTypa) AJisi CO3AaHMs ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
XuMHu4uecKkux npoueccon. [Ipunmun Jle [atense

[IpakTrueckue 3aHsITUS

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3a/JaHUK Ha aHanu3 (HaKTOpoB,
BIIMSIOIIMX HAa U3MEHEHUE CKOPOCTU XUMHUYECKOW PEAKLIUH, B T.Y. C MIO3ULIUN
OKOJIOTUYECKH  I€JIECOO0Pa3HOTO TOBENECHUS B OBITY W TPYAOBOU
NEATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbSI M OKPYXKaroLEh

MIPUPOTHOMN CpPENBI.

OK 01
OK 02
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Pemienue npakTHKO-OpUEHTUPOBAHHBIX 33JaHUH Ha NMPUMEHEHUE NPUHLUIA
Jle Illarenbe uIsi HaXOXIEHUS HAIPABICHMS CMELICHUS paBHOBECHUS
XUMHAYECKOH peakuud M aHaiu3 (AKTOPOB, BIMSIOIMIMX HA CMEIICHHE
XUMHUYECKOI'O paBHOBECHS

Pa3nen 6. PacTtBopbl

Teopetuueckoe oOyueHue

PactBopenne kak Qusuko-xumuueckuii mporecc. PactBopbl. CriocoObl
MIPUTOTOBIIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBas 10111 pacCTBOPEHHOTO
BemiecTBa. CMBICI MOKa3aTess MPeAeIbHO TOMyCTUMOM KOHIIEHTPAIIMHU U €ro
WCIOJIb30BAaHWE B OILGHKE JKoJormdeckoi OezomacHoctu. [lpaBmita
9KOJIOTUYECKH IE€JECO00pa3HOTO TMOBEIEHUS B OBITY W TPYHOBOU
NESTEIbHOCTH B LENSIX COXPAaHEHUS CBOETO 3/10pOBbS U OKpYKarollen
MPUPOJHON Cpelbl; OMacHOCTh BO3JACWUCTBUS Ha KHUBBIE OPTaHU3MBI
OTpeieNICHHBIX BellecTB. Pelienne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3aJlaHuil Ha PACTBOPBI, HCIOJb3yeMble B OBITOBOM U MPON3BOJICTBEHHOMN
NEeSATEIbHOCTH YEJIOBEKA

HpaKTI/I‘leCKI/IC 3aHATHUA

JIaGoparopnast pabora «IIpuroroBnenue pactBopoB». IIpuroronnenue
pacTBOpOB  3aJaHHOM (MaccoBoil, %) KOHIEHTpauuu (C NPaKTUKO-
OPUEHTUPOBAHHBIMH BOIIPOCAMH) U ONpEAETICHUE CPebl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBJIEHNE PACTBOPOB

OK 01
OK 02

Pa3nes 7. Xumus B ObITY ¥ IPO

H3BOJACTBEHHOM JeSITEJIbHOCTH YeJI0BEKA

TeopCTI/I‘-ICCKOC O6y‘-ICHI/IC

Hogeitmme noCcTuXeHUs XUMUYECKOW HAyKM U XMMHYECKOM TEXHOJOTHH.
Ponp xumuu B obecrnieueHUH SKOJIOTHYECKOM, SHEPreTUUecKO U MUILEBOU
0€30MacHOCTH, pa3BUTUU MeauuuHbBL [IpaBuna moucka W aHaIM3a

21




XUMHAYECKON MH(OPMAIMK U3 PA3TUYHbIX HCTOUHUKOB (Hay4Has M yueOHO-
Hay4yHas JIMTepaTypa, CpeacTBa MaccoBoi nHdopmanuu, cetb IHTEepHET)

[TpakTHueckue 3aHATHS
[Touck 1 aHATU3 KEHCOB O MPUMEHEHUH XMMHUYECKUX BEIICCTB M TEXHOJIOTUI
C yderoM Oynymed npopecCHOHANBHON JEATEIBHOCTH 10 TeMaM:

BAKHEUILINE CTPOMUTENIbHBIE MaTEpHUAlIbl, KOHCTPYKIMOHHBIE MAaTEpHUaJIbl, gi 8;
KpacKH, CTEKJIO, KepaMHKa, MaTepHUabl Ul IEKTPOHUKH, HAHOMAaTepUabl, 2 OK 04
TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU SHEPTUU, OpraHNYeCKUe U MUHEPAJIbHbIC OK 07
yIoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.
3ammra: [lpencraBienne pe3ynbTaToB pelIeHHs KelcoB B (opme MHHU-
JIOKJIaJla C MPE3CHTALMEN

IIpome:xkyTouHasi atTecTanus B (pOpMe HTOrOBOM OLIEHKH / 3a4eT ¢ OLEHKOM

Bcero: 72
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3. YCJIOBHUS PEAJIM3ALIUU ITPOT'PAMMBI IUCHUITIMHBI

3.1. MaTepuajibHO-TeXHHYeCKOe o0ecreyeHune

OcBoeHue nporpamMmbl yueOHOW TUCHUIUIMHBI «XUMUS» MPEAyCMaTpPUBAET HAJIUYME B
npodeccuoHanbHOM  00pa30BaTENbHON  OpraHM3alllM, peaju3ylollei  00pa3oBaTENbHYIO
nporpaMMmy cpenHero oomero oOpasoBanusi B mpenenax ocBoeHuss OIIOIT CIIO na 0Gase
OCHOBHOTO 00111ero 00pa3oBaHus, y4eOHBIX KAOMHETOB 0 (PU3HKE, XMMHH, OMOJIOTHH, B KOTOPBIX
MUMEETCSl BO3MOXKHOCTh 00€CTIeYnTh CBOOOIHBIN AOCTYH B IHTEpHET BO BpeMs y4eOHOTO 3aHATHS
U B IIEPHOJ BHEYYEOHOM eI TeIHbHOCTH 00yYarOIINUXCS.

[Tomemenuss KaOWMHETOB  XMMHU  yJOBICTBOPSIOT  TpeboBanusMm  CaHUTapHO-
snueMuonorundeckux npasuia 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02),0cHaiieHbl THITOBBIM
o0opy/soBaHUEM, YKa3aHHBIM B HACTOALIMX TPeOOBAaHUSIX, B TOM YHUCIE CHEIUAIU3HUPOBAHHON
yueOHOM MeOenblo M CcpelcTBaMU OOY4EHHUS, JOCTATOYHBIMH JIsI BBIIIOJIHEHUS TpeOOBaHHM K
YPOBHIO TMOATOTOBKM oOydaromuxcs .B kaOuHeTax ecTb MyIbTUMeAMKHOE 000pyIOBaHUE,
MOCPEJICTBOM KOTOPOTO YYaCTHHUKM 00pa30BaTENbHOTO TpoIecca MOTYT IPOCMAaTPUBAThH
BU3YaAJIbHYIO HH(POPMAIINIO, CO3/IaBaTh MPE3CHTAINH, BUACOMATEPHAIIBI  T.II.

B cocraB y4eOHO-METOAMYECKOTO H  MAaTEpUATBHO-TEXHUYECKOTO  OOeCreueHHs
POrPaMMBbl YI€OHOM TUCITUTUIMHBI « XUMUS BXOJIAT:

e MHOTO()YHKIIMOHAIBHBIN KOMIUICKC MTPEIIO1aBaTelIs;

® HarBIIHBIE TOCOOMs (KOMIUIGKTHI y4eOHBIX TaOJNMIl, TIUIAKaToB, MOPTPETHI
BBIJIAIOIINXCS YUEHBIX B 00J1aCTH €CTECTBO3HAHUS H T.I.);

¢ HH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPEICTBA;

® SKpPaHHO-3BYKOBBIE IOCOOMS;

® KOMILJIEKT JIEKTPOCHAOKEHUSI KAOUHETOB;

® TEXHUYECKHE CPE/ICTBA OOYUCHHUS;

® JIGMOHCTpAllMOHHOE O00OOpyJIoBaHWE (00IIer0o Ha3HAYCHUS W TEMaTUYECKUE
Ha0opHI);

e nabopaTopHoe o0opynoBaHME (OOIIET0 Ha3HAYEHMs M TeMaTW4YecKue HaOopbl, B
TOM 4YHCIIE Il TIOCTAaHOBKH JEMOHCTPAIMOHHOTO M YYEHHYECKOTO JKCIEPUMEHTA,
peaKkTHBbI);

® CTaTHYeCKHe, JWHAMHYECKHE, JEMOHCTPALMOHHBIE M pa3/JIaTOYHbIE MOJEINH,
BKJTIOYAsl HATYPaJIbHBIC OOBEKTHI;

e BCIIOMOTaTeIbHOE 000PYOBaHUE;

® KOMIUIEKT TEXHHUYECKOH TOKyMEHTAllnd, B TOM YHCIIE MMAcIopTa Ha CpeICTBa
00y4deHus, THCTPYKIIUH TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

e OubmuoTeuHsbli GoH.

B 6ubnmoreunsiii GpoHa BXOAAT yueOHUKH, yueOHO-MeToanueckue KoMiekTol (YMK),
o0OecreunBarOINe OCBOCHUE YUYeOHOW JUCHUIUTMHBI «XHUMHs», PEKOMEHJOBAHHBIC WU
JOTYIIIEHHBIE IS WCIOJB30BaHUSA B TMPO(QECCHOHATBHBIX 00pa30BaTENbHBIX OpPTaHU3aIMIX,
peanu3yronmx 00pa3oBaTeNbHYI0 TPOrpamMMy CpeaHero obmero oOpa3oBaHHS B TIpeaesax
ocsoernust OITOIT CITO na 6a3ze 0CHOBHOTO 00IIIero 00pa3oBaHusI.
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bubnuoTteunsiii GoHI MOXKET OBITH JOMOTHEH (PU3UUECKUMH SHIMKIIONCIUSIMH, aTIaCaMH,
CJIOBapsIMH, CIPABOYHUKAMHU TI0 XHMHH, OWOJIOTHMH, OOINECTBO3HAHUIO HAYYHOHW M HAy4dHO-
MOMYJISIPHOM  JINTEPaTypod eCTECTBEHHO-HAYYHOrO COJep)KaHusA. B  mporecce OCBOCHHS
IPOrPaMMbl YI€OHOM TUCIMILIMHBI « XHMHSI» CTYICHTBI JJOJDKHBI UIMETh BO3MOXKHOCTD JIOCTYIA K
AJIGKTPOHHBIM YYEOHBIM MaTepHallaM I10 EeCTECTBO3HAHMIO, BKIIOYAs XHMHIO, OWOJIOTHIO,
00IIECTBO3HAHKME UMEIOIIMMCS B CBOOOTHOM JOCTYIE B ceTh MIHTEepHET (3MEKTPOHHBIM KHUTAM,
IIPaKTUKyMaM, TecTam, MaTtepuanam EI'D u np.).

3.2. UndopmannonHoe odecrieyeHue 00yueHus

Jns peanuzanuu mporpaMMmbl OUOIMOTEYHBINH (OHA YKOMIUIEKTOBAH TMEYAaTHBIMU H
3IEKTPOHHBIMU 00pa30BaTeNbHBIMU U HH(OPMALIMOHHBIMU PeCypcaMu, PEKOMEHI0BAHHBIMHU IS
HCIIOJIb30BaHUs B 00pa3oBaTeIbHOM Ipoliecce.

OcCHOBHBIC HCTOYHHKH:

1. Taopuensn, O. C. Xumus: 10-i kinacc: 6a30Bblit ypoBeHb : yueOuuk / O. C. 'adbpuensu, U. T,
Octpoymos, C. A. CnagkoB. — 5-e uzja., crep. — Mockaa : [IpocBenienue, 2023. — 128 c.
— ISBN 978-5-09-107222-8. — Texkcr : aneKkTpoHHbIH // JIaHb : 3JeKTPOHHO-0MOIHOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/335039.

2. Tabpuensn, O. C. Xumus: 11-ii kinacc: 6a30Bbiii ypoBeHb : yueOnuk / O. C. 'abpuensn, U. T'.
Octpoymos, C. A. CnagkoB. — 5-e uzja., crep. — Mocksa : [IpocBenienue, 2023. — 127 c.
— ISBN 978-5-09-103623-7. — Tekcr : aneKTpoHHbIH // JIaHb : 3JeKTPOHHO-0MOIHOTeUHAs
cuctema. — URL.: https://e.lanbook.com/book/335036.

I[OHO.]IHI/ITCJIBHLIG HCTOYHHUKMU:

1. Kusses, [I. A. Heopranuueckas xumus ans arpapueB. B 2 u. Yacte 1. Teopernueckue
OCHOBBI | Y4eOHHMK Ui cpeiHero mnpodeccuoHansbHoro obpaszoBanus / J. A. Kusses,
C. H. Cmappirun. — 5-e u3., nepepab. u non. — Mocksa : U3narensctBo HOpaiit, 2024, —
253 ¢. — (IlpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-11760-8. — Texkcr :
anekTpoHHbd  //  OOpazoBarenpHass  1uiatgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537977.

2. Kusses, [I. A. Heopranmueckast xumus 1t arpapueB. B 2 4. Yacts 2. XUMHS SIIEMEHTOB :
yuyeOHUK Ul cpenHero  mpodeccuoHanbHoro — oOpaszoBanus/ [l A. Kuszes,
C. H. Cmapsirun. — 5-e u3., nepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2024, —
357 ¢. — (Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-11743-1. — Texkcr :
anekTpoHHBId  //  OOpazoBatenpHass  1uatrgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/537978.

3. Timmeka, H. JI. O0mas xumus. 3a1aqu ¥ yIIpaXKHSHHS : yIeOHO-TTPaAKTHIECKOE TOco0re JIst
cpennero  mpodeccuoHampHOro  obOpasoBanusi/  H.JI. ['nmuuka; mox — penmakuuei
B. A. IlonikoBa, A. B. babkoBa. — 14-e u3a. — Mocksa : U3gatensctBo HOpaiit, 2024, —
236 c¢. — (Ilpodeccuonanpuoe obOpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :
anekTpoHHBId  //  OOpazoBatenpHass  1uatrgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNHuTepHeT-pecypcebl:

1. www.pvg.mKk.ru (ommmmuana «Ilokopu BopoObeBBI TOpBD»).

2. www.hemi.wallst.ru (OOpa3oBarebHbIi CANT IS IIKOJLHUKOB «XUMHUS).
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https://e.lanbook.com/book/335036
https://urait.ru/bcode/537977
https://urait.ru/bcode/537978
https://urait.ru/bcode/537141
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/

O N kW

www.alhimikov.net (O6pa3oBaTenbHbII CAlT IS IKOJTBHUKOB).

WWW.chem.msu.su (DaekTpoHHast OnOIMOTEKA IO XUMUH).

WWW.enauki.ru (MHTepHeT-u31aHue i yuuTeneid « ECTeCTBCHHbBIC HAYKN).
www.1september.ru (meroanueckast razera «IlepBoe CeHTIOps»).

Www.hvsh.ru (xypaan «Xumus B mKose»). WWW.hij.ru (kypHai «XuMHUsL 1 KHU3HBY).
www.chemistry-chemists.com (351eKTpOHHBIH KypHaT «XUMHKH U XUMHS).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHHUIIJINHbI

KoHTponb u oueHka pe3ynbTaToB OOy4YEHHUS OCYILIECTBISIETCA IPENoAaBaTeieM B
npoliecce MPOBEACHUS MPAKTUUYECKUX 3aHATHH U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, A TAKKeE
BBITOJIHEHHS 00yYarOIIMMUCS MHAWBUIYAIBHBIX 3a/IJaHHUH, IPOEKTOB, MCCIeI0BaHUN. Pe3ynbTaThl
00y4YeHHsI OIPEIEIISAIOT, YTO 00yYaromuecs: AOJDKHBI 3HaTh, MOHUMATh M JIEMOHCTPUPOBATH 10

3aBCPUICHUHA U3YUYCHUA NJUCLUITIIIMHBI.

Jnst popmMupoBaHus, KOHTPOJIS U OLEHKU PEe3yIbTaTOB OCBOCHUS YU€OHOH MUCIMITIIUHBI
UCTIOJIB3YEeTCS CHCTEMA OLIEHOYHBIX MEPOIPUATHH, MPEACTABIISAONIAs COO0OH KOMIUIEKC YUeOHBIX
MEpOTPHUATHIA, COTJIACOBAaHHBIX C pe3ylbTaTaMu OO0y4deHHs U Cc(HOPMYTHMPOBAHHBIX C YYETOM

OI'OC COO (npeametHsbie pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

Tunst
CemecTp OK MopnyJsb/pa3aes/tema Pe3yabTaT 00y4yeHus OLICHOYHBIX
MeponpUATHH
1 OcHoBHoOeE coaepkaHue
1 Paznen 1. OcHoBBI dopmynupoBaTh 6a3oBbIE
CTPOEHHSI BEILIECTBA HOHSITUS U 3aKOHBI XUMUU
CrpoeHue aToMOB CocraBnary xumuueckue | KontposnbHas
XUMHUYECKUX COOTBETCTBUU co | pabora
OK 01 3JIEMEHTOB CTEIEHBIO okucienus | TectupoBanue
u IPUPOJA | XUMHYECKUX DIIEMEHTOB,
XUMHUYECKOH CBSI3U UCXOZs U3 BaJCHTHOCTH U
3ETKPOOTPHULATEIILHOCTH
Ilepnonnueckuil 3akoH | XapakTepru3oBaTh KoHnTtponpHas
U XapaKTepU30BaTh XMUMHUYECKHE 3JIeMEHTHI B | paboTta
OK 01 tabmuy J[.1. COOTBETCTBUU ¢ ux | TectupoBanue
OK 02 Menzeneesa HIOJIOKEHUEM ) B
NEPUOJIUYECKON CHUCTEME
XUMHUYECKUX  3JIEMEHTOB
J.N. Menneneena
Paznen 2. Xumndeckne | XapakTepu3oBaTh — THITBI
1 peaxkuu XUMHYECKHUX PEAKIINN
Turbt xuMHuueckux | CocTaBIsATh peakuu | KoHTposibHas
peaxiui COEIMHEHMUS, pabora
OK 01 pasnoxKeHus, obmeHa, | TectupoBanue
OK 04 3aMeIleHus,
OKHUCJIUTEIBHO-
BOCCTaHOBHUTEJIbHBIC
peaxuu
OK 01 ONEKTPOIUTHUYECKAS CocraBnate  ypaBHeHus | KoHtposibHas
OK 04 JUCCOIMALUS 1| XUMHUYECKUX peakuuu | pabota
MOHHBINA 0OMeH HOHHOT'O oomena ¢ | TectupoBanue
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y4acTHEM
HEOPraHUYECKUX BELIECTB

Paznen 3. Ctpoenne u

HCCJ’ICI{OB&TB CTPOCHHUEC U

CBOMCTBA CBOMCTBA
HEOPraHUYECKUX HEOPraHUYECKHUX BEIIECTB
BEIIECTB
Knaccudukanus, Knaccuduiuposarsb Konrtposnbnas
HOMEHKJIaTypa U | HEOpPraHMYECKHe pabora
OK 01 CTpOeHHUE BElIECTBa B COOTBETCTBUU | TecTupoBaHue
HEOPraHUYECKUX C UX CTPOEHUEM
BEIIECTB
OU3HKO-XUMHYECKUE YcraHaBiuBaTh KonrtposnbHas
CBOIICTBa 3aBHCHUMOCTh ¢duzuko- | pabora
HEOPraHUYECKUX XAMUYECKHAX cBoiicTB | TectupoBanue
OK 01 BEIIIECTB HEOPraHWYECKUX BEIECTB
OK 04 OT CTPOCHHS AaTOMOB U
MOJICKYJI, & TaKXe THUIIa
KPUCTAIITNYECKON
pelIeTKH
OK 01 Wnentudukanus HccnenoBath KonTponsnas
OK 02 HEOPTaHMYECKUX KayecTBEHHbIE  peakiuu | pabora
OK 04 BEILIECTB HEopraHu4ecKkux Bemects | TectupoBaHue
Paznen 4. Ctpoenue u | HccrnenoBarh cTpoeHUE U
CBOICTBa CBOMCTBA OpPraHUYECKHUX
OpPraHMYECKUX BEUIECTB | BEIIECTB
Knaccuduxanus, Knaccuduuuponatb KonTtponbHas
OK 01 CTpOEHHUE U | OpraHMuYecKue BelecTna | padboTa
HOMEHKJIaTypa B COOTBETCTBUH C HX | TecTUpOBaHHE
OpPTaHMYECKUX BEIIECTB | CTPOCHUEM
CaoiicTBa YcranaBnuBarth KoHnTponsHas
OK 01 OpPTaHNYECKHUX 3aBUCUMOCTH ¢usuko- | pabora
OK 02 COEIMHEHNN XUMHYECKHX cBoiicTB | TectrpoBanue
OK 04 OpTraHWYECKUX  BEIIECTB
OT CTPOEHUSI MOJIEKYJI
Wnentudukarms Uccnenosath KonTponbHas
OpPTaHHYECKHUX KAueCTBEHHBIE  PEaKIMM | paboTta
OK 01 BEIIIECTB, X 3HAYCHHUE | OPraHMUYECKUX TectupoBanue
OK 02 51 MIPUMEHEHNE B | COEIUHEHNH OTHEIBLHBIX
OK 04 OBITOBOM U | KJIACCOB
MIPOU3BOJICTBEHHOM
JIeSITEIbHOCTH
YenoBeKa
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Paznen 5. Kunetnueckue u Ttepmommnamuueckue | KoHTpombHas
1 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUYECKUX PEakIuii | pabora
TectupoBanue
CKOpOCTh XUMHYECKUX | XapaKTepHU30BaTh KontposnbHas
peakiuun BJIMSHUE KOHIICHTpAIMK | paboTa
XuMudeckoe pearupyromux BemecTs U | TectupoBanue
paBHOBeECHE TEeMIIepaTypbl Ha
CKOPOCTh XUMHUYCCKHX
OK 01 peakumit
OK 02 XapakTepu3oBaTh
BIIMSTHHC H3MCHCHUS
KOHIIEHTpPAllUX BEIIECTB,
peakiuu Cpelbl "
TEeMIIEpaTypbl Ha
CMEIIEHHE XHMHUYECKOTO
paBHOBECHUSI
1 Paznen 6. PactBopsl
OK 01 [Tonsitue o pactBopax | Paznuuars uctunubie | KontponbsHas
OK 02 pacTBOPBI pabota
TectupoBanue
OK 01 HccaenoBanue cBoiictB | McciemoBaThb ¢usuko- | KonrponapHas
OK 04 pacTBOpPOB XAUMHUYECKHE CBOICTBa | pabora
HMCTHUHHBIX PaCTBOPOB TectupoBanue
5 [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COJIepKaHKe (CoIep:KaHne MIPUKIATHOTO
MOTYJIsT)
Paznen 7. Xumus B | OnenuBath mnocnenctsus | KontponbHas
ObITY u | ObITOBOM u | pabora
IIPOU3BOJICTBEHHOU IIPOU3BOICTBEHHOU TectupoBanue
JIeSITCIbHOCTH JIeSITeIIbHOCTH YeJIOBEKa C
YeJIoBeKa MO3UIUK  DKOJOTHYSCKOM
Oe3omacHOCTH
Xumusi B Obity U | OuenuBath mnocneactsus | KontponsHas
OK 01 MIPOU3BO/ICTBEHHOM OBITOBOM u | pabora
OK 02 eI TEILHOCTU MIPOU3BOJCTBEHHOM TectupoBanue
OK 04 yeJI0BeKa NEITEILHOCTH YEJIOBEKA C
OK 07 MO3UIUN DKOJOTHYECKOU
Oe3omacHOCTH

5. BOIPOCHI AJIsSI MIPOMEXYTOYHOM ATTECTAIIUM IO JUCHUILIMHE

DopMOli TPOMEKYTOUHOM aTTECTALMU MO JUCLUIUIMHE SIBISETCS UTOTOBas OLEHKA H

muddepeHIIMPOBaHHBIN 3a4eT.
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Bonpocsr:
| cemecTp O0mas xummus:

JlaTp onpeneneHue aromy.

JlaTpb onpeneneHrue MoJeKylie.

[Ipocroe BemiecTBo. Kakoe cTpoeHre UMEIOT IPOCTHIE BEIIECTBA (IPUMEPHI).
DOMipuyueckas u cTpyktypHas popmyssl. [IpuBectu mpumepsl.

N3omeps! u romosioru. [IpuBectu nmpumepsl.

JlaTh onpezenenyie KOBaleHTHOU cBs3u. [IpuBecTu npumMepsl.

JlaTb onpenenenre HOHHOM cBs3u. [IpuBecTtr mpumepsl.

JlaTe onpezesenre BOOOPOAHOM cBs3u. [IpuBecTy npuMepsl.

© o N R WDNRE

JlaTh omnpezeiieHre MeTaJuIM4eckoi cBs3u. [IpuBectu npumepsl.

[ERY
o

. Jdate onpenenenue 6 u m cBsA3u. [IpuBenuTe npumepsl.

[
[

. Uro Takoe BasieHTHOCTb? IIprMepbl 371EMEHTOB € IOCTOSIHHOW BaJIEHTHOCTBIO.

=
N

. Ctpoenue Tabnuipl Menzeneea.

. CTtpoeHue siapa.

. CtpoeHue >1eKTPOHHOM 000JI0UKH aToMa.

. Oxcupel. Knaccudukaius 1 HOMEHKIATypa OKCHJIOB.

e vl el
o Ul AW

. I'mnpokcunbl. Kinaccudukaiys 1 HOMEHKIATypa THAPOKCHIIOB.

[
\‘

. Comu. Knaccudukanus 1 HOMEHKIIATypa CoJei.

=
[00]

. Kucnoter. Kitaccudukanus 1 HOMEHKIIaTypa KUCIIOT.

=
©

. Kimaccudukanus XuMA4eCKUX peaKiui.

N
o

. OBpatuMble 1 HEOOPATUMBIE XUMHUECKUE PEAKLIUH.
. CKOpOCTbh XMMHUECKOHN pEAKINH.
. Xumuueckoe pasHosecue. [Ipunnun Jle Ilarense.

NN
N

Heopranuyeckasi xumus:

["anmorensl: ciocoObl MOTYYEHHS, XUMUYECKHE CBOMCTBA, TPUMEHEHHE.

Kucnopon: criocoOs! noinydeHus, XMMUYECKHE CBOMCTBA, TPUMEHEHHE.

Bognopon u ero coequHeHus: ciocoObl MOTY4YEeHUs, XUMUYECKHE CBOMCTBA, IPUMEHEHHE.
Cepa u ee coeTMHEHMS: CIOCOOBI OTYUYEHUs, XHMUUECKHE CBOMCTBA, IPUMEHEHHE.
VYrneposa u ero CoOeAMHEHUsI: CIIOCOOBI MOJIyUYEHUsI, XHMUYECKHE CBONCTBA, IPUMEHEHHUE.
A30T U ero COeAMHEHUS: CIOCOOBI MOTyYeHUs, XUMUUECKUE CBOICTBA, MPUMEHEHUE.
[Ilenounble MeTAIBL: CIOCOOBI MOTYYEHHUs, XUMHUUECKUE CBOMCTBA, IPUMEHEHUE.
[IlenoyHo3eMeNbHbIE ~ METAJUIBL:  CIOCOOBI  IMOJMYYEHHs, XUMHMYECKHE CBOMCTBA,

NG~ WdNRE

MIpUMEHEHHE.

9. AMIOMUHMA M €ro COEIMHEHHUS: CHOCOOBl TMOJYYEHHs, XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE.

10. XKene30 1 ero COeMHEHUS: CIIOCOOBI TTOTYYeHUs, XHMUIECKHE CBOWCTBA, TPUMEHEHHE.

Il cemecTp Oprannyeckasi XuMusi:

1. Ankanbl: crocoObl TMOMY4YEHHs, HOMEHKIATypa, H30Mepus, XMMHUYECKHE CBOIICTBa,
IIPUMEHEHHE.
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2. AnKeHbBI: crocOObl TONy4YeHHUS, HOMEHKJIATypa, M30Mepus, XMMHUYECKHE CBOICTBa,

IIPUMEHEHHE.

3. AJKHHBI: CIOCOOBI IIOJIY4Y€HHsA, HOMCHKJIaTypa, HU30MCpUA, XUMUUYCCKHE CBOﬁCTBa,
IIPUMCHCHHUCE.

4. OpnHOATOMHBIE CIUPTHI: CHOCOOBI MOJTYYEHMs, HOMEHKJIATypa, U30MEpUsl, XUMUYECKUE

CBOﬁCTBa, IIPUMCHCHUC.

5. Aunbpaerujpl U KETOHBI: CIIOCOOBI MOJIy4EHHUsl, HOMEHKJIATypa, U30MEpHs, XUMUYECKHE

CBOMCTBA, IPUMEHEHUE.

6. KapOoHOBBIE KHCIOTBI: CIIOCOOBI MONYYEHUs,, HOMEHKJIATypa, U30Mepus, XUMHUYECKHIE

CBOMCTBA, IPUMEHEHUE.

7. CnoxHble >(UpHI:

CIIOCOOBI

IIPUMCHCHUCE.

8. Kupsl, npumeneHue.

9. Vruesonsl.

Knaccudukanms

YIJIEBOJIOB.

IMOJIy4YCHU,

XUMHNYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC.

HOMEHKJIATypa,

Croco0sI

MOJTYyYEHUS

10. AMMHOKHCIIOTBI: CIIOCOOBI ITOJTyYEHHMsI, HA3BaHUsI, XUMHUYECKHE CBOMCTBA.
11. benku. X poiib B )KU3HU KHUBOTO.

5.1. Onucanue MIKAJ OLleHHBaHUSA

XHUMHUYCCKUC CBOﬁCTBa,

MOHOCAXapu/I0B,

NupukaTopsl | Heyl10BJIeTBOPH | YAOBJIETBOPUTEJb
XOpo1Io OTJIMYHO
KOMIIeTeHIMHU TeJbHO HO
YpoBeHb 3HaHUU
YpoBeHb
. B 00BeME, .
YpoBeHb 3HaHUU 3HAaHUU B
MuHUManbHO COOTBETCTBYIOLLIE
HIDKE . 00BeME,
JIOTTYCTUMBIN M MporpaMme
IHosHoTa MHUHHUMAaJIBHBIX . COOTBETCTBYIO
. . YPOBEHb  3HAHMIl. | MOATOTOBKH.
3HAHUI TpeOOBaHUH. eM
Honymeno MHoro | JlomnyiieHo
Nmenn MECTO MporpaMme
HETpYOBIX OMMOKHU. | HECKOJIBKO
rpyObie OIIMOKH. MIOJITOTOBKH,
HerpyobIX
6e3 omuooK.
(911150
IIponemoncrpupo | IlponemoncTpu
BaHbI BCE | pOBaHBI BCE
[IpoieMOHCTPUPOB | OCHOBHBIE OCHOBHBIE
IIpu  pemenun
aHbI OCHOBHBIE | yMeHHUs. PemieHsl | ymeHus,
CTaHIApPTHBIX
ymenus.  Pemensl | Bce OCHOBHBIE | PEIIEHBI BCE
3a1a4 HE
TUIIOBBIE 33Ja4M C | 33Ja4d C | OCHOBHBIE
Hanuuue MPOAEMOHCTPUPO
. HErpyobIMU HerpyobIMu 3aJ1a4n c
YMeHU i BaHbl OCHOBHBIE
OLIMOKaMH. OITMOKAMH. OTJICTbHBIMU
YMEHHUS.
BrimonseHsl BCE | BhIMosMHEHBI BCE | HECYIIECTBEHH
Nmenn MECTO
3alaHMs, HO HE B | 3aJlaHus, B | BIM
rpyOble OIITMOKH.
MIOJTHOM 00BbeMeE. MOJIHOM 00beMe, | HeJIoUeTaMH,
HO HEKOTOpBIE C | BBIIOJHEHBI BCE
HE04YETaMH. 3a/1aHus B
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ITIOJIHOM

oObeme.
CdhopmupoBaHHO
CTh KOMIICTCHIIUN
CdopmupoBanHOCT
B uenom | CpopmupoBanH
b KOMIIETEHIINH
COOTBETCTBYET OCTb
COOTBETCTBYET
Komnerenmust B TpeOOBaHUSAM, HO | KOMIIETECHIIUU
. MUHHMaJIbHBIM
MOJIHOM Mepe He €CTh  HEJIOYETHl. | MOJHOCTHIO
TpeOOBaHUSIM.
chopmHpoBaHa. Nmerommxcs COOTBETCTBYET
Nwmeronmuxcs . .
Nwmeromuxcst . . | 3HaAHMH, yMeHHi, | TpeOOBaHUSIM.
. . | 3HAHWH,  YMCHHIA,
3HAHUU, YMEHHH, HABBIKOB u | Nmerormmxcs
HaBBIKOB B IEJIOM .
XapakTepucTH | HaBBIKOB MOTHUBAITUU B | 3HAHUH,
JIOCTAaTOYHO TUISt .
Ka copMH- | HEIOCTATOYHO 1EeJIOM YMEHWUIA,
peleHus
POBAHHOCTH TUIst peleHHs JOCTAaTOYHO JUIS | HABBIKOB u
MPaKTUYECKUX
KOMIIETEHIMH | IPAKTHYECKUX pereHus MOTUBAllM B
(mpodeccruoHaIbHBI .
(mpoceccronab MIPAKTHYCCKHUX MOJIHOM ~ Mepe
X) 3a7ad4, HO
HBIX) 3ajad. 5 (mpoeccuonanb | JOCTATOYHO JUIS
Tpebyercs
TpeOyercs peby HBIX) 3a7a4, HO | pEIICHUs
JOTIOJTHUTEhHAS
IIOBTOPHOE Tpebyercs CJIOKHBIX
NpaKTHUKa 1o
o0yJeHue JOTIOJTHUTETIbHAS | TIPAKTUICCKUX
OOJIBIIMHCTBY
NpaKTHUKa no | (mpodeccronan
MPaKTUYECKUX
HEKOTOPBIM BHBIX) 3a7a4.
3aau.
npoeccroHabH
BIM 3a/1a4aM.
Yposennb
chopmu- . . .
(bop Huszkuit Hwuxe cpennero Cpennnii Bricoknii
POBAHHOCTH
KOMIEeTEeH Ui
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