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Pabouast mporpamma yuyeOHOTO MpeaMeTa pazpaboTaHa Ha OCHOBE (enepaabHOro
roCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHJAApTa CpeAaHero oomiero oOpa3oBaHMUs,
YTBEpKACHHOTO mMpukazoM MunoOpHayku Poccum ot 17 mas 2012 1. Ne 413 «O6
yTBepKIeHHH DenepaibHOro roCyAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAAPTA CPEAHETO
oO1ero oopa3zoBanus» U eaepaibHOro TOCYIapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa
cpeaHero npodeccuoHaIbHOr0 oOpaszoBaHus 1o cnenuaibHoctu 09.02.11 Pa3zpaboTka u
yIpaBieHUE MPOTPAMMHBIM 00ECIICUCHHUEM.
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1. O6mast xapakTepucTHKa padoyeil mporpaMMbl yueOHOT0 MpeIMeTa

1.1. Mecto yueOHOTO TmpeaMETa B CTPYKType OCHOBHOW 00pa3oBaTEIHHOU
MIPOTPaMMBI

YueOupnii mpenmer OIIb. 08 Xumus sBusercs 00sS3aTedbHOM  YacThIO
001e00pa3oBaTeIbHOTO  MHKJIAa OCHOBHOW  TpodeccroHambHOW  00pa3oBaTelbHOMN
nporpammel B cootBercTBHM ¢ PI'OC CIIO no cnenmansroctr CIIO 09.02.11 Pazpabotka
Y yIpaBIICHHUE MTPOTPAMMHBIM 00ECTICYCHUEM.

1.2. llenb 1 nmaHupyeMble pe3yJbTaThl OCBOCHUS YYEOHOIO MpeaMeTa!

CopeprkaHre mporpaMMbl HapaBJIEHO Ha IOCTHKEHHUE CIICTYIOIINX LeTei:

— (hopMupoBaHUE CUCTEMbl XUMUYECKHX 3HAHUN KaK Ba)KHEUINEH COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOYEBBIC MOHATHS,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUU XHWMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIICHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C MCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

— (hopMupoBaHHEe U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJAaX IMO3HAHUS
BEIIECTB W XHMMHUYECKUX pEakluid, HEOOXOJAUMBIX HJisi TPUOOPETeHHs YMEHUU
OPUEHTHUPOBATHLCS B MUPE BEIIECTB M XUMUUYECKUX SIBIICHUN, UMEIOIUX MECTO B TIPUPOIE,
B IIPAKTUYECKON U TIOBCETHEBHOM KU3HH;

— pa3BUTHE YMEHHUH W CIOCOOOB NEATEIBHOCTH, CBA3AHHBIX C HAOIIOJCHUEM H
OOBSICHEHHEM XHMHUYECKOTO DJKCIEpUMEHTa, COOMIOJCHHEM TMpaBWiI OE30MMacHOTO
oOpallleHUsI C BEIIECTBAMM.

3amaun QUCIUIIIINHEL:

1) cdopMupoBaTh NOHUMAHHE 3aKOHOMEPHOCTECH MPOTCKAHHWS XHMHYECKUX
MPOLIECCOB U SIBIICHUM B OKPYXKAIOUIEH CPEAE, @ TAKKE UX CBSI3b C LEIOCTHON HAyYHOU
KapTUHON MUpa U IPYTUMHU €CTECTBECHHBIMU HAyKaAMU;

2) pPa3BUTh YMCHHS COCTaBISATH (OPMYJIbl HEOPTaHHUYECKHUX M OPTraHMYECKUX
BEIIECTB, YPABHCHMS] XUMUUYECKUX DPEAKIUN, OOBSCHATh UX CMBICI, UHTEPIPETHUPOBATH
PE3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  MPOBEACHHS  MPOCTEHIINX  XUMHYCCKHX
AKCTIEPUMEHTAIILHBIX UCCIICIOBAHUHN C COOJIIOICHHEM TIPaBUiI O€301acHOr0 0OpaIeHus ¢
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS HAXOJIWTh, aHAJU3UPOBATh M KCIIOJIb30BAaTh HMH(POPMAIINIO
XUMUYECKOTO XapakTepa W3 pa3IudHbIX HWH()OPMAIMOHHBIX HCTOYHHKOB, BKIIFOYAS
y4eOHYIO TUTEPATYPY, HAYUIHbIE MyOJIMKAIIMA U UHTEPHET-PECYPCHI;

5) cdopmupoBaTh yMEHHUS IPOTHO3UPOBATH MOCIIEACTBUS CBOCH JCATEIBHOCTH U
XUMUYCCKUX TIPUPOAHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX TIPOIECCOB, YUYHUTHIBAS
BO3MOJKHBIE 9KOJIOTHYECKHE U COIIMATTbHBIC BO3ICHCTBUS;

6) chopmupoBaTh MOHMMAHHWE 3HAYUMOCTH JOCTHIKCHHH XUMHUYCCKOW HAYKH M
TEXHOJIOTUM JIJISl PA3BUTHS COITUATBHON M TIPOU3BOICTBEHHOU Cep C yMEHUEM MTPUBOIUTH
MpUMEPHI UX PUMEHEHHUSI B Pa3IMUHBIX chepax KU3HU.

Oo6mue komneteniuu (panee — OK) u nmpodeccrnonanbHbie KOMIETEHITUN (ayee —
ITK) ®T'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMH, METANPEIMETHBIMU U TTPEAMETHBIMU
pesynbTatamu 00y4deHus 6asoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B
Tabauue:



Konn

[Inanupyemsle pe3yJIbTaThl

HaVMEHOBAaHUE OO6mme JlucuuninuHapHsie
bopmMupyeMbIX
KOMIIETCHIUH
OK 01. BeiOupats JInyHOCTHBIE PE3YNBTATHl JOJDKHBI | JlUuCHUIIIIMHAPHBIE pe3yibTaThl
CIOCOOBI pelIeHHs OTpa)kaTh B YaCTH: JOJIKHBI OTpaXkaTh:
3a1a4 TPYAOBOI'O BOCIIUTAHUSA: I[IP6  01. cdopmMHpPOBaHHOCTH
npoeCCHOHANBHON | — TOTOBHOCTH K TPY/Y, OCO3HAHWE | IPEACTABICHUA: O XHUMHUYECKOU
NEeSATEeIbHOCTH LIEHHOCTHU MacTepCTBa, | COCTABIAIONIEN
MPUMEHUTEIBHO K TPYIOIO0uE; €CTECTBEHHOHAY4YHOH KapTUHBI
PpasiInuHbIM — TOTOBHOCTH K AKTUBHOM | MHUpA, pPOJIX XHMMHHU B IIO3HAHUH
KOHTCKCTaM JIeITEIbHOCTH TEXHOJIOTHUECKOH | ABJICHUI IIPUPOJbI, B
Y COLIMAJIbHOM HAIPaBJICHHOCTH, (GopMHPOBaHMM  MBILUIEHHS U
CHOCOOHOCTE WHULAUPOBATE, | KYJIBTYPHI JMYHOCTH, €
MJIAaHUPOBATh U CaMOCTOSITCIIBHO (QYHKIMOHAILHON ~ IPaMOTHOCTH,
BBIIIOJIHSITH TaKyIo H606XOI[I/IMOI71 JJIsA PCUICHUA
JEATEIIbHOCTD, MPAKTUICCKUX 3aga4 n
— HHTEpeC K pasiHYHbIM cdepam | IKOIOTHYECKH 000CHOBaHHOTO
1podeCCHOHATBHOI OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
JIEATEIIbHOCTH. IIPUPOJHOU Cpesie;
MertanpeameTHbie pe3ynbTaThl 1IP6  02. BrageHne CHCTEMOM
JIOIDKHBI OTPA’KATh: XUMUYECKUX  3HAHUM, KOTOpas
Osnanenue VHHBEpCAIbHbIMU | BKIIOYACT:  OCHOBOIOJIAralomiue
y4eOHBIMU [103HABATE/IbHBIMU | HOHATHS  (XMMHYCCKHH OIICMEHT,
NEHCTBUAMM: aToOM, OJJIGKTpOHHas  00O0JI0OYKa
a) 6a30BbIC JOTUYECKHE neWcTBus: | 4TOMa,  S-, P, d-aeKTpOHHbIE
—  CaMOCTOSTEILHO opOuTaIM aTOMOB, MOH, MOJIEKYIIa,
bopmynHupoBaTh u | BAJICHTHOCTD,
aKTyaJu3upOBaTh npo6iemy, | ZTEKTPOOTPHIIATETLHOCTD, CTETICHD

paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIECTBEHHBIH
MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHMsI, KiaccU(PUKAIMN U
00001IeHNST;

—  ONpEeNeNsTh eI IeITeIbHOCTH,
3aJ1aBaTh napaMeTpsl 51
KPUTEPUU UX TOCTHKEHUS;

— BBIABIATH 3aKOHOMEPHOCTU H
TIPOTUBOPEUHS B
paccMaTpUBaeMBbIX SIBICHUSX;

— BHOCHTH KOPPEKTUBBI B
JIeATEIILHOCTD, OIICHUBATh
COOTBETCTBHE pE3yNbTaTOB
LIEJISM, OIICHUBATh pUCKH
MOCIICACTBHI JEITCILHOCTH.

0) 6azoBbIe HCCIIEI0BATEIbCKUE

JIEUCTBUS:

— BIaNeTh HaBBIKaMU Yy4eOHO-
HCCIIEN0BAaTEbCKOMN "
MIPOEKTHOMN JIeITEIIbHOCTH,

OKHUCIICHUs, XUMHUYECKas CBS3b,
MOJTb, MOJISIpHAsl Macca, MOJISIPHBIN
o0BbeM,  YITEpOAHBIH  CKETeT,
(GyHKIIMOHAIbHAS rpyImma,
pajuMKai, W30MEpHs, H30MEpHI,
TOMOJIOTUYECKUN Psifl, TOMOJIOTH,
VIIEBOJOPOABI,  KHCIOPOI- U
a30TcojepKaline COEJIMHEHUS,
OMOJIOTUYECKH aKTHUBHBIC
BelecTBa  (YIJ€BOMBI,  JKUPBI,
Oenku),  MOHOMEp,  IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC

COCJTMHEHUS, KpUCTAITHYECKas
pelreTka,  THIBI  XUMHYECKHX
peaxuuit (OKHCITUTENBHO-
BOCCTaHOBUTEJIbHBIC, 9K30-U
SHIOTEPMUYECKHE, peaxiuu
WOHHOTO  OOMEHa),  pacTBOD,
ANEKTPOJIUTHI, HEDJICKTPOIIUTHI,
AIEKTPOJIATHICCKAS JTUCCOIHAITHS,
OKHCIIUTENb, BOCCTaHOBHUTEb,




HABBIKAMU paspereHus
npo0Jem;

—  BBISBJISTH MPUYHHHO-
CJICZICTBEHHBIC CBSI3U u
aKTyaJIH3upOBaTh 3agauy,
BBIJIBUTaTh THIIOTE3Y ee
peIIeHHsI, HAXOJUTh apTyMEHTBI
JUIs  J0Ka3aTelbCTBA  CBOMX
YTBEPIKICHHIA, 3aj7aBaTh
napaMeTpsl u KpUTEPHUH
pelIeHHS;

— aHAIM3HPOBAThH IIOJIyUYCHHBIC B
Xoze peneHus 3a/1a9mn
pe3yJbTaThl, KPUTHYECKH

OLICHUBATh HX JIOCTOBEPHOCTb,
[IPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCIIOBUSIX;
YyMETb  IIEPEHOCUTH  3HAHUS B
[MO3HABATEJIbHYI0 U NPaKTHYECKYIO
o0JacTu KU3HEACSITETbHOCTH.

CKOPOCTh XHMHUYECKOW PpEAKLIHH,
XMMHUYECKOE PAaBHOBECHE), TCOPHHU
U 3aKOHBI (TEOpUs XUMHUYECKOTO
CTPOCHHSI OPraHUYECKHX BEIIECTB
AM. byrtnepoga, TEeOpUst
ANEKTPOJIUTUUECKON
JIUCCOLIMALINH, MEPUOANYECKUI
3akon JI.JI. MeHnnaeneeBa, 3aKoH
COXpAaHEHUSA Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN
S3BIK  XUMHH, (HaKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe,
MOJIy9CHUHN u 0e3ormacHoM
UCIOJIb30BaHUU BaXHEHIIINX
HEOPraHUYECKNX W OPraHUYECKUX
BELIECTB B OBITY U MPaKTHUECKON
JIeATETLHOCTH Y€JIOBEKa,

IMP6  03.  chopMHPOBAHHOCTH
YMEHHH BBISBISTH XapaKTEpHbIE
MIPU3HAKA u B3aMOCBSI3b
W3YYECHHBIX TOHSATHI, MPUMEHATH
COOTBETCTBYIOIIUE TIOHATUS TIPH
OMHMCAaHUU CTPOCHUS U CBOWCTB
HEOPraHUYECKNX W OPraHUYECKUX
BEUIECTB U UX [PEBpALICHUII;
BEISIBIISTH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUH C MOHATUSIMU
U TPEJACTaBICHUSAMHU  JPYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

I[IP6  04.  chopMHUPOBAaHHOCTH
yMEHUH UCIIOJIb30BaTh
HaVMEHOBAaHUS XUMHYECKHUX
COCIMHEHUI MEXIYHapOIHOIO
coro3a TEOPETHYECKOU 51
MIPUKJIATHOMN XUMUU u
TPUBHAIIbHBIE Ha3BaHUsA
BOXHEUIIMX  BeLeCTB  (ITHUIIEH,
alleTWIeH, TIIuIepuH,  (eHou,

dbopmanpaerua, yKCycHas KUCIoTa,
[VIMIVH, YTApHBIN T'a3, yTIEKUCIIbII
ra3, aMMHaK, ramnieHas HW3BECTb,
HEralleHast U3BECTh, INThEBast COAA
U JIPYTUX), COCTaBIATH (OPMYIIbI
HEOPraHWYECKNX M OpPraHU4EeCKUX
BEILECTB, YPaBHEHUS XMUMHYECKUX
peakuui, OOBICHATH HMX CMBICI;

MMOATBEPKIATh XapaKTEepHbIE
XUMHYECKHE CBOWMCTBA BEIIECTB
COOTBETCTBYIOLIUMHU

JKCIIEPUMEHTAMM M 3alACAMH
YPaBHEHUN XMMUYECKUX PEaKIIUil;
IIP6  05. cdopMupoBaHHOCTH




YMEHUU yCTaHaBIUBaTh
IIPUHAJICKHOCTD M3YYEHHBIX
HEOPraHUUYECKUX M OPraHMYECKUX
BELIECTB K OIIPEIEIICHHBIM KJIaccaM
u rpymnmnam COCIMHEHUH,
XapaKkTepu30oBaTh MX COCTaB U
BAKHEUIIIE CBOMCTBA; ONPENEIIATh
BH/IBI XUMHYECKHUX CBsA3EH
(xoBaseHTHas, HMOHHas,
MeTaJlJIn4ecKasi, BOJIOPOJIHAS),
TUIBl KPUCTAJUIMUECKUX PELIETOK
BELICCTB; KJIaccu(puuupoBaTh
XUMHUYECKHUE PEAKLUY;

I[IP6  07. cdopMuUpOBaHHOCTH
YMEHHUM TNPOBOJUTH PacyeThl I10
XUMHYECKUM bopmynam u
YPaBHEHUSM XUMHUYECKUX peaKuil
C HCIOJBb30BaHHEM (PUINIECKUX
BEJIMYHMH, XapaKTEePU3YIOILUX
BEIIECTBA C  KOJUYECTBEHHOM
CTOPOHBI: Maccsbl, obbemMa
(HOpMaJibHbIE ~ yCJIOBHSI)  TIa3oB,
KOJIMYECTBA BELIECTBA;
HCII0JIb30BATh CUCTEMHbIE
XUMHUYECKHUE 3HAHUS ISl IPUHATUSA
peleHuin B KOHKPETHBIX
KU3HEHHBIX CUTyalLUsX,
CBSI3aHHBIX C BEIIECTBAMHM M UX
IIPUMEHEHUEM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIE
CpEICTBa IOUCKA,
aHanusa u
HMHTEPIPETAINH
nHpopmanuy u
nH(OpMaLMOHHBIE
TEXHOJIOTHU JIJIS
BBITIOJTHEHUS 3a/1a4
npodecCuoHATBHON
NeSATETbHOCTH

JIM4HOCTHBIE PE3yJIbTaThl OOJIKHBI
OTpaXaThb B HaCTHU:
HEHHOCTHU HAYYHOTI'O ITO3HAHU:

—  c¢(hopMUPOBAHHOCTb
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayK{ "
0011eCTBEHHON MPAKTHKH,
OCHOBaHHOTO  Ha  Juaiore
KYJbTYD, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B

IIOJIMKYJIbTYPHOM MHUPE;
— COBEpIIECHCTBOBAHUE SI3BIKOBOM
U YUTATEIIbCKOM KYJIBTYPhl Kak

cpencTBa B3aUMOJICUCTBHUA
MEXJYy JIOJbMU U IIO3HAHUA
MHpA.
MeranpeameTHbie pe3yJIbTaThI
JIOJKHBI OTPaXkaTh:
OBsanenue YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HaBaTEeILHBIMU
JIEUCTBUSIMU:

JycuummHapHbele  (IPEIMETHBIE)
PE3yNbTaThl ¥ IOJIKHBI OTPaXkaTh:
ITP6 06. BnaneHMe OCHOBHBIMHU
METOJIJaMH  HAy4YyHOro IO3HAHUS
BEUIECTB M XUMHUYECKUX SIBJICHUHI
(mabnronenue, HU3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETTMPOBAHUE);

IIP6  07.  chopMHPOBAHHOCTH
YMEHHUHM TNPOBOIUTH pacyeThl IO
XUMHYECKUM bopmynam "
YpaBHEHUSM XUMHUYECKUX peaKuit
C HCIOJBb30BaHUEM (UINUYECKUX

BEJIMYMH, XapaKTepU3YIOIINX
BEUIECTBA €  KOJMYECTBEHHOM
CTOPOHBI: MaccCHI, o0beMa
(HOpMaJIbHBIE ~ yCIIOBHMS)  TIa30B,
KOJIMYECTBa BEIIECTBA;
HCII0JIb30BATh CHUCTEMHBIE
XUMHUYECKHE 3HAHUSA IS IPUHATHS
peleHni B KOHKPETHBIX
AKU3HEHHBIX CUTYalUsX,

CBA3aHHBIX C BCIICCTBAMU U HX
MMPUMCECHCHUECM,




B) paboTa ¢ uHpoOpmManuei:

— BIQJICTh HABBIKAMH IOJIyYCHHS
uHpOpMAMM U3 HMCTOYHUKOB
pasHBIX TUIIOB, CAMOCTOSTEIBHO
OCYILIECTBIIATh TIOMCK, aHAIU3,

CUCTEMATHU3ALINIO0 u
UHTEpIpeTalui0  uHbOpMauu
pa3NUYHBIX BHJIOB M (QOpM
IIPEICTABIICHHUS;

— CO3[aBaTh TEKCThI B PA3JIMYHBIX
dbopMaTax ¢ y4eToM Ha3HAYCHHS

uHpOpMaIUU u EJICBOM
ayIUTOPUH, BEIOMpast
ONTUMAITEHYIO bopmy
MIPEJICTABICHHUS u
BU3YyaJIU3aIiH;

— OIICHHMBATh JIOCTOBEPHOCTb,

JICTUTUMHOCTD I/IH(i)OpMaIII/II/I, €C

COOTBCTCTBUC IIpaBOBbBIM u

MOpPaJIbHO-3THUYCCKUM HOPMaM;
BJIaACTb HABBIKAMH PACIIO3HABAHHA

u 3alUTHI uHpOpManuy,
nHpOpPMAITMOHHOK  OE€30MacHOCTH
JTAYHOCTH.

I[MP6  08.  chopMHUPOBAHHOCTH
YMEHUI IJIaHUPOBATH u
BBINIOJIHATh XUMHYECKUN
SKCIIEPUMEHT (npeBpartteHus
OpPraHMYeCKUX  BEIIECTB  IpHU
HarpeBaHuM, NOJIyY€HHUE STUJICHA U
HU3Yy4YEHHE €ro CBOJCTB,
KaueCTBEHHbIE peakiuu Ha
anbIErubl, Kpaxmal, YKCYCHYIO

KHCIIOTY; JIeHaTypalus OelIKOB MpU
HarpeBaHWH, I[IBETHBIE PEAKIUU
OENKOB;  MPOBOJAUTH  PEAKIUHU
HOHHOIO OOMEHa, OIpenesaTh
cpeny BOJHBIX pacTBOpoOB,
KauyeCTBEHHBIC peakuuu Ha
cynabdar-, KapOOHAT- U XJIOPUI-
aHWOHBI, Ha KATHOH aMMOHHS,
pemarpb IKCIIEPUMEHTAIBHBIC
3agauyd Do temMaMm "Mertamiel" u
"Hemetainbl") B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKU 0€30I1aCHOCTH
npu oOpalieHuu C BEIIECTBAMHU H
nabopaTopHbIM  000pyAOBaHUEM;
MPEJCTABIIATh pe3yIabTaThI
XUMHUYECKOTO OKCIIEPUMEHTa B
dopme 3aIuCH ypaBHEHHA
COOTBETCTBYIOIIUX  pPEAKIHUH |
dbopMyIMpoBaTh  BBIBOJABI  Ha
OCHOBE ATHX Pe3yJbTaTOB;

I[IP6  09. cdopMupoBaHHOCTH
YMEHHUS aHATU3UPOBATH
XUMHYECKYIO uHpopmaruio,
MOJTy4aeMyto u3 pa3HbIX
HUCTOYHUKOB (CpEICTB MaccoBOM
uHpopmanuu, cetb HHTEpHET U

JPYTHE).

OK 04. JIM4HOCTHBIE PpE3yNbTAThl NOJDKHBI | JlMcHUIIMHAPHBIE (TIPEAMETHBIE)
DddexTuBHO OTpa)kaThb B YaCTH: pe3ynbTaThl U JOJKHBI OTPAXKaTh:

B3aUMOJICHICTBOBATh | IPaXKJIAHCKOTO BOCITUTAHUSA: I[MP6  08.  chopMHUPOBAHHOCTH

U paboTaTth B — TOTOBHOCTh BECTH COBMECTHYIO | YMEHUM IUTAHUPOBAThH 51

KOJIJIEKTUBE U JeATEeTbHOCTh B HMHTEpecax | BBINOJHSATH XAMUYCCKHI

KOMaH/e TPaKIaHCKOTO OOITECTBA; AKCTIEPUMEHT (mpeBparteHus

— YMEHHME B3aMMOJEHCTBOBaThH ¢ | OPraHUYCCKUX BEIIECTB npu

COLMATBHBIMU HHCTUTYTaMU B | HArpCBaHWM, TIOTYICHUC STUJICHA U

COOTBETCTBUU C MX QYHKIIUAMH U | U3YICHUE €ro CBOJCTB,

Ha3HauycHUEM. KAQUYECTBCHHBIC pe€akunu Ha

MeTanpenMeTHLIe pe3yabraTel | AIBACTHIBL, KpaxMal, YKCYCHYIO

JOJKHBI OTPaAXKaTh: KHCJIOTY, A€HaATypalusd 0O€eJIKOB npu

OBiagenue YHUBEpCAIbHbIMY | HATPCBAHWM, HBCTHBIC PCAKINH

KOMMYHUKATUBHBIMU JENCTBUSAMH: OenKoB; IIPpOBOAUTD peakuuun

6) COBMECTHAA NCATCIBHOCTD. UOHHOTO  OOMeHa, OnpeaCATh

cpeny BOJIHBIX pacTBOPOB,




— TIIOHMMAaTh ¥  HCHOJL30BaTh
MPEUMYILECTBA KOMAHJHOU H
WHIUBUTyaJIbHON PabOTHI;

— T[pUHUMATh LEJIU COBMECTHOM
JIeATETLHOCTH, OPTraHU30BBIBAThH
1 KOOPAUHUPOBATH JEHCTBUS MO
¢ JIOCTHIKCHHIO. COCTaBIIATh
IJIaH JIEUCTBUM, pacHpeneisiTh

poiM ¢ Yy4eTOM  MHEHHUM
YYaCTHUKOB o0cyXIaTh
pe3yIbTaThI COBMECTHOM
paboTHI.

OBnanenune YHUBEPCAIbHBIMU

PeryiasTUBHBIMH JI€HCTBUAMU:
I') IPUHATHE ce0sl U IPYTUX JIFOACH:

— TpUHUMATh MOTHBBI u
apryMeHTBl JAPYTUX JIOACU MpHU
aHaJIu3e pe3yIbTaToOB
JESITEIIbHOCTH;

— IIpU3HaBaTh CBOE MPABO M IIPABO
JIPYTUX JIIOIEH Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTH TOHHMATh

MHUP C TIO3UIIMU JPYTOro YeJIOBEKa.

KayeCTBEHHbBIC peaxkuuu Ha
cynbdar-, kapOoHAT- W XJIOPHUI-
aHMOHBI, HA KAaTHOH AaMMOHWS,
peuiarhb AKCIIEPUMEHTAJIbHbIE
3ajaun no Ttemam "Metamisl" u
"Hemeramisl'") B COOTBETCTBHH C
IIpaBWJIaMU TEXHUKHU 0€3011aCHOCTH
pu OOpallleHUH C BELIECTBAMHU U
71a00paTOpHBIM  000pPYIOBaHHEM;
MPEJICTaBIISATh pe3yabTaThl
XMMHUYECKOTO  JKCIIEPHMEHTa B
dbopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIMX pEAKUUUA U
dbopMynupoBaTh  BBIBOJBI  Ha
OCHOBE 3THUX PE3Y/IbTATOB.

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocoepekeHu
10, TPUMEHSITh
3HaHUs 00
W3MEHEHHUU
KJIMMAaTa, MPUHITATIBI
OepeKIMBOTO
MIPOU3BOJICTBA,
3pHEKTUBHO
JIECTBOBAThH B
Ype3BBIYAITHBIX
CUTYaITUAX

JInuHOCTHBIC pe3yIbTaTbl OOJIKHBI
OTpaXaThb B HaCTHU:
3KOJIOTHYCCKOI'O BOCIIUTAHUA:

—  c¢(hopMUPOBAHHOCTb
JKOJIOTUYECKOU KYJIBTYPBHI,
IIOHMMAaHHE BIIMSIHUS
COLIMATILHO-3KOHOMMUYECKHUX
IIPOLECCOB  HAa  COCTOSIHUE
NPUPOAHOM M COUMAIBHOU

Ccpeabl, OCO3HAHUC r100aIIbHOTO

Xapakrepa 9KOJIOTUYECKUX
npobiewm;

— IUIaHUPOBAHUE u
OCYILECTBJICHUE JEUCTBUUA B
OKpYXKalolllel cpele Ha OCHOBE
3HaHUsA LEJed  yCTOMYMBOIO

pPa3BUTHS YEJIOBEUECTBA;

— AKTHBHOE HEIpUSTHE JEUCTBUM,
MIPUHOCAIINX BpeI
OKpYXaroIlei cpeje;

— yMEHHE MPOTHO3UPOBATH
HeOIaronpusITHbIE
AKOJIOTUYECKHUE MOCTIEACTBUS
MPEAIPUHUMAEMBIX  JIEWCTBUM,
MpEeIOTBpalIaTh UX.

MeranpeameTHbie

JIOJKHBI OTPaXkaTh:

pe3yIbTaThl

JucrurnauHapHbie  (IPEIMETHEIC)
Pe3yIbTATHI M JOJDKHBI OTPAXKaTh:
I[IP6  01.  cdopMupoBaHHOCTH
MPEJICTABICHUM: O XUMHUYECKOM
COCTaBJIAIOLICH
€CTECTBEHHOHAYYHOH KapTUHBI
MHUpa, POJM XUMHUH B TO3HAHUU
SIBIICHUI NIPUPOBL, B
GOpMUPOBaHMM  MBILIUICHUS U
KYJIBTYPBI JMYHOCTH, ee
(GYHKIIMOHATBPHOW  TPaMOTHOCTH,
HEoOXOIuMOM  uid  peleHus
MPAKTHYECKUX 3amaqy u
AKOJIOTMYECKU 000CHOBaHHOTO
OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
MPUPOAHON Cpenie;

I1P6  10. c(hOpMUPOBAHHOCTH
yMEHUW  cOoOMIojaTh  MpaBHiIa
AKOJIOTHYECKH  I1eJIecooOpa3Horo

MOBE/ACHUS B OBITY U TPYAOBOI
NEATEIbHOCTH B LIEISIX COXPAHEHUS
CBOETO 3J0pPOBbsSI U OKPYXKaOIIEH

MPUPOAHON  Cpenbl; YYUTHIBATH
OIIaCHOCTH BO3JEHCTBHSA Ha JKUBLIC
OpraHu3Mbl ONPENEIICHHBIX
BCIIICCTB, IIOHUMast CMBICJT
mokas3atTens MpeaEIbHON

JIOYCTUMOW KOHIIEHTPAIIUH.




OBnanenue YHUBEpCaIbHbIMU

y4eOHBIMU MI03HABATEIIbHBIMU
JICACTBUSAMMU:

B) pabota ¢ uHhopmaIuei:
HCIIOJIb30BaTh CpencTBa
WH(POPMAIIMOHHBIX "
KOMMYHHKAITUOHHBIX TEXHOJIOTUI B
peleHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTaHU3aIOHHBIX 3aja4 C
co0uroIcHIEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH
0e30I1acHOCTH, TUTHCHEI,
pecypcocOepexeHns, MPaBOBBIX U
ATUYECKHUX HOPM, HOpM

nH(pOpPMAITMOHHOM 0€30MMaCHOCTH.




2. CTpyKTypa U coaepKaHue yueOHOro rmpeaMera
2.1. O0BbeM ITUCHUIUIMHBI M BHJIBI Y4eOHOM paboThl

Buz yaebHo# paboThl O06beM B yacax

O06bemM 00pa3oBaTeILHON IPOrpaMMBbl YI€OHOTO MTPEAMETA 78
O06beM paboThl 00YUAIOMIKUXCS BO B3aMMOJICUCTBHH C MPENOAaBaTEIeM 76
B TOM YHUCJIC:

TEOPETHYECKOE 00yUeHHe 32
MIPAKTUYECKUE 3aHATUS 44
71a00pPaTOPHBIE 3aHATHS —
KOHTPOJIbHBIC paOOTHI —
caMmocTosiTelbHast pabora —
KOHCYJIbTaIHsI -
ITpomexyrounas atrectanus B popme nuddepeHimpoBanHOro 3auera 2
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2.2. TeMaTH4eCKUM IJIaH U COJIEPKAHUE TUCIIUILIUHBI

HaumenoBaunue
pa3JIelioB U TEM

Coneprkanne yueOHOro Mmatrepuana u GopMbl
OpraHU3aIuu JACATEIbHOCTU CTY/IEHTOB

O0BeM
4acoB

Konpl
KOMIIETCHIINH,
bopMupoBaHUIO
KOTOPBIX
crocoOcTByeT
3JIEMEHT
pOrpamMMBbl

1

4

Paznen 1. «OCHOBBI CTPOCHMS BEIIECTBAY

(o]

Tema 1.1.
«CTpocHHE aTOMOB
XAMHYECKHAX
9JIEMEHTOB U
pupoaa
XUMHYECKOH CBSI3H»

Copepxanue yueOHOro marepuana

1.

COBpCMeHHaﬂ MOJCIIb CTPOCHUA aToMa.

CUMBOJIMUECKHUHA  fA3BIK  XUMHHA. XHUMHYECKUHA
J3JIEMEHT.

2.

DneKTpoHHas KOH(HUTypanus aToma.

Kitaccubukanusi XUMHYECKUX 3JIEMEHTOB (s-, p-, d-
3JIeMEHThI). BajeHTHbIe 371eKTpoHbl. BaneHTHOCTS.

3.

DJEeKTpOHHAsT MPUPOAA XUMHUYECKOW CBS3H.

DNEeKTPOOTPULIATEILHOCTh.  Buabl  XUMHUYECKOUH
CBs3M (KOBaJleHTHas, MOHHAas, MeTaJJIn4yecKas,
BOJOPOJIHAS) M CITOCOOBI €€ 00pa30BaHUS

B

TOM  4YHUCJIIC MNPpaKTHYICCKUX 3aHITUH U

1a00paTOPHBIX paboT

[IpakTHueckoe 3aHATHE «CocTraBieHue
XUMHUYECKHX bopmyn HEOPTaHUYECKUX
COEIUHEHUI Y. Pemrenue 3agaHui Ha
HCIOJb30BAHUE XHMHUECKOM CHMBOJUKUA H
Ha3BaHUM  COEAMHEHUNW 1O  HOMEHKJAType
MEXJYHApOJHOTO COI03a TEOPETUUYECKOW U
NPUKJIAJHON XMMHUM U TPUBHAJIbHBIX Ha3BaHUU
JULS COCTaBJICHHUS XUMHYECKHX dbopmyn
JIByXaTOMHBIX COCITUHCHHU (oxcumoB,
cyib(pua0B, THUAPUAOB U T.M.) U JPYyTUX
HEOPraHUYECKUX COCTUHCHHUU OTACIbHBIX
KJIaCCOB

OK 01

Tema 1.2.
«ITepnognueckmit
3aKOH U
nepuoAnIecKast
tabauma J[.1.
Menneneenay

Conepxxanue yueOHOro MaTepuaia

l.

Hepnonnqecxaﬂ CHUCTCMaA XUMHUYECKUX

hnemeHToB .M. MeHnaeneena.

2.

®uznueckuid cmbica [lepuoanyueckoro 3aKkoHa

J[.1. Menpgeneena.

3.

3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB

XUMHYECKUX  DJIEMEHTOB, 00pa3yeMbIX HMH
MPOCTBHIX U CJIOMXHBIX BEIIECTB B COOTBETCTBHU C
[MOJIOKEHUEM XUMHUYECKOTO JJEeMEHTa B
[lepuonuueckoir cucreme. OTKpPBITUE HOBBIX
XUMHUYECKHX DJIEMEHTOB

B

TOM  YHCJIC HTPAKTHUYCCKUX 3aHITUH U

nabopaTopHBIX padboT

[Ipaktuueckoe  3amstue  «Metamndeckune  /
HeMeTaJNIMYecKue CBOMCTBA,

QJICKTPOOTPUHATCIBHOCTD XUMHWYCCKUX 3JICMCHTOB B

OK 01, OK 02




COOTBCTCTBUH C HUX JSJICKTPOHHBIM CTPOCHHCM U
MOJIOYKEHHUEM B MEePUOINYECKON cucreme
xumuueckux snemeHtoB .M.  MeHueneeBay.
Pemenue MIPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3aJlaHMMl Ha  XapaKTepU3alUI0
XUMUYECKHUX DJIEMEHTOB

Paznen 2. «XuMu4ecKue peakium»

10

Tema 2.1.
«Turmsr
XUMHYECKHUX
peakuun»

Conepxxanue yueOHOro Mmatepuaia

1. Knaccudukanus ¥ TUIIBI XUMUYECKUX peaKkIui
c y4acTueM HEOPraHUYECKUX BEUIECTB.
CocraBiieHHe ypaBHEHUU peakUUid COEIMHEHUS,
pas3joxeHus, 3amelieHus, oOmeHa, B T. 4.
peakuuil ropeHusi, OKUCICHUSA-BOCCTAHOBIIECHUS.
YpaBHeHus OKMCJICHHUSI-BOCCTAHOBJICHHUS.
Crenens OKMCJICHUS. Oxkucnurenp u
BOCCTAHOBUTEIIb.

2. CocraBiieHHE U ypaBHHUBAHHE OKHUCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuuit METOJIOM
3JIEKTPOHHOTO OanaHca.

3. OKHCHAUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
B Ipupoje, NPOU3BOJACTBEHHBIX Ipolieccax u
KU3HEJESATEIbHOCTH OPraHU3MOB

B ToM u4ncie DpakTUYECKUX 3aHATHU H
11a00paTOpHBIX padboT

[IpakTuueckoe  3aHsATHE «KonnuecTBeHHbBIE
OTHOILIEHUSA B XUMUWN». OcHOBHBIE
KOJINYECTBEHHbIE 3aKOHBI B XMMUM U pacyeTsl 10
YPaBHEHMSIM XHMHUUYECKMX peakuui. Moiub Kak
€JMHUIa KOJMYecTBa BellecTBa. MospHas
Macca. 3aKOHBl COXPAHEHHUsSI MacChl U DHEPTHMU.
3akoH ABorajapo. MouspHblli 00beM Tra3os.
OTHocuTenbHAs MIOTHOCTh Ta3oB. Pacuersl mo
YpPaBHEHUSIM XUMHUYECKHUX peakuui c
HCTIOJIb30BAHUEM Macchl, obbema (mpu
HOPMaJIbHBIX YCJIOBUSX) Ta30B, KOJHUYECTBA
BEULIECTBA

OK 01

Tema 2.2.
«DIEKTPONUTUYEC
Kast JUCCOIMALUS
1 MOHHEIH 0OMEH»

Copepxanue yueOHOro Marepuana

1. Teopus >7AEKTPOIUTHUYECKON ITMCCOLMALIMU.
WNoHbl. DNeKTpOaUTHI, HEIIEKTPOJUTHI. Peakunu
MOHHOTI'0 0OMeHa.

2. CocraBiieHHE peakIuil HOHHOTO OOMEHa MyTeM
COCTAaBJIE€HUA MX TMOJHBIX M COKpaIEHHBIX
HOHHBIX YpPaBHEHHII. KucnotHo-ocHOBHEBIE
peakuuu.

3. 3amaHus Ha COCTABJICHUE MOHHBIX pEaKIU

B ToM uyucie mpakTHYECKHUX 3aHATHH U
1a60paTOpHBIX paboT

VR-naboparopuoe 3ansatue Nel: «MoHHBIE
peaKkIuy U COKpalleHHbIE HOHHBIE YpaBHEHUS» (C
npuMeHeHneM VR-TexHoIorui)

HccnenoBanue TUTIOB (110 COCTAaBY M KOJTHUYECTBY
UCXOJHBIX M 00pa3ylolMXcsi BEIIeCTB) U

OK 01, OK 04
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NIPU3HAKOB XHMHUUYECKHX peakuui. IIposeneHue
peakuuii HOHHOro oOMeHa, ONpeeeHUE Cpeibl
BOJIHBIX pPAacTBOpPOB. 3ajJaHusl Ha COCTaBJIEHUE
WOHHBIX pEaKIUil

Paznen 3. «CTpoeHue n cCBOWCTBAa HEOPTAHUUECKUX BEUIECTB)

18

Tema 3.1.
«Kimaccudukarus,
HOMEHKJIATypa U
CTPOCHHE
HEOpPraHuYeCKux
BEILIECTB)

Copepxanue yueOHOro marepuana

1. [Ipenmer HEOPraHUYeCKOM XUMHH.
Knaccudukanus HEOPraHUYECKUX BELIECTB.
[Ipocteie u cnoxHbie BemecTBa. OCHOBHBIE KIIACCHI
CJIOKHBIX BEIECTB (OKCU/bL, THIPOKCHIbI, KUCIIOTBI,
COJIN).

2. B3aumocBsI3p  HEOPraHWYECKUX  BELIECTB.
ArperarHbie COCTOSIHUS BELIECTBA.
Kpucramnmuueckue u amopdHbie BemiecTBa. THIbI
KPUCTAJUTMYECKUX pELIeTOK (aTromHas,
MOJIEKYJISIpHAs, MOHHas, METaJIIIMYECcKast).
3aBHCUMOCTh (DU3MYECKUX CBOMCTB BELIECTBA OT
TUNA KPUCTAJUIMUECKON peleTKU. 3aBUCHMOCTb
XUMUYECKOM aKTUBHOCTH BEIIECTB OT BHUJA
XUMHUYECKOM CBA3M M THUIA KPUCTAUIMYECKOU
pemietku. [IpuunHbl MHOrooOpa3us BEUIECTB

B TOM 4yncie npakTUYEeCKUX 3aHATUU U
11a00paTOpHBIX padboT

VR-npaktuueckoe 3aHATHE Nel
«Knaccudukanus 1 HOMEHKJIATypa OKCHUIOB» (C
npuMeHeHuemM VR-TexHoaorui)

Ha3zBaHue BemecTBa UCXOAsl U3 UX XUMHYECKOU
GopMynBl MM COCTaBJIEHHE  XUMHYECKOMU
dbopMynBl MCXOAS U3 Ha3BaHUs BeLIeCTBa IO
mexayHaponHoi (MIOITAK) unu TpuBumanbHOU
HOMEHKJaType. Pelenne npakTu4ecKux 3aJjaHui
mno KJiaccupuKanui, HOMEHKJIAaType u
XUMHUYECKUM bopmynam HEOPTraHUYECKUX
BEIIECTB pa3JMUHBIX KJaccoB (yrapHelii ras,
YIJIIEKUCIABIA Tra3, aMMHaK, TralleHas H3BECTb,
HeramieHasi U3BeCThb, MUTbEBAS COAA U APYTHUX):
Ha3blBaThb U COCTABJATH (OPMYJIBI XUMHUYECKUX
BEIIECTB, OMNpEAeNsATh MNPUHAJIEKHOCTh K
KJaccy.

HUcTounnku xumudecko mHbpopmamnuu (CpeacTB
MaccoBOil uHpoOpMauuu, cerb MHTepHET U
npyrue). Ilouck uHbopmanuu no Ha3BaHUIM,
UIeHTH(PUKATOPAM, CTPYKTYPHBIM hopMyIaM

OK 01, OK 02,
IIK 2.1, IIK 5.7

Tema 3.2. «Pu3uKoO-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEIIECTB)

Coaepxanue yueOHOro Matepuana

1. Merannel. O0mue Gpu3ndecKue U XUMHYECKUE
coiictBa MeraiuioB. CrnocoObl  MOJNydeHHS.
3HaueHHE METaIJI0B U HEMETAJJIOB B NPUPOJE U
JKU3HEIAEATEIbHOCTH YEIOBEKAa W OPraHU3MOB.
Koppo3sust merannoB: BUAB KOPPO3UH, CIIOCOOBI
3alUThl METAJJIOB OT KOPPO3HUH.

2.  Hewmeramnsl. OO6mme  ¢dusmyeckue u
XUMHYECKHE CBOMCTBA HEMETAJJIOB. THIHNYHBIE

13
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OK 01, OK 02,
IIK 2.1, IIK 5.7




CBOMCTBA HEMETalllIoB IV-VIl CpyMII.
Knaccudukanus m HOMEHKJIaTypa COEIMHEHUU
HEMETAJJIOB. KpyrosopoTtsl OMOTEeHHBIX
3JIEMEHTOB B IIPUPOJE.

3. XuMHYecCKHE CBONCTBAa OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BELIECTB (oxcumoB,
TUIPOKCHUJIOB, KHCIIOT, COJIEH U 1Ip.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB IMPOCTHIX
BEIIECTB, BOJOPOJHBIX COEJUHEHUM, BBICIINX
OKCHUJIOB M THAPOKCHUIOB

B TomM uucme nmabGopaTopHbIXx pabor W
MPAKTHYECKUX 3aHATUI

VR-npaktuueckoe 3aHsTUE Ne2:
«B3aumopeiictBue okcuaoB ¢ Bojxou. CBoiicTBa
okcuga ¢ocdopa u (ochopHO KHUCIOTB» (C
npuMeHeHueM VR-TexHooTH)
VR-npaktuueckoe 3anstue Ned: «OO6mue u
cnenuduueckue cBoiictBa kucinor. CBoiicTBa
a30THOM KHCJIOThI, aMMHUaKa U COJIEl aMMOHHUS»
VR-npaktuyeckoe 3ansitue Ned: «CoiicTBa
OCHOBAHHI. AMpOTEPHOCTSD. CgoiicTBa
KOHIEHTPUPOBAHHOM CEPHOI KUCIOTHI»
VR-npaktuueckoe 3anarue Ne5: «llonyuenue
KUCIIOT»

YpaBHEHUs XUMHYECKUX pEaKUHU C ydacTUEM
MPOCTBIX U CIOKHBIX HEOPTaHUYECKHX BEIIECTB:
METaJIJI0B U HEMETAUIOB; OKCHUJIOB METaJlIOB,
HeMETa/NIOB ¥ aM(OTEpHBIX  JJIEMEHTOB;
HEOPraHMYEeCKUX  KHUCJIOT, OCHOBaHHMN U
aMQOTepHBIX THAPOKCUIOB;, HEOPTaHUYECKUX
COJIEH, XapaKTEePHU3YIOIHNX UX CBOMCTBA.
Pemenune NPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA, COCTAaB,
nojaydyeHue U Oe3omacHoe  HMCIOJIb30BaHUE
BaXKHEMIINX HEOPraHMYECKUX BEUIECTB B OBITY U
MIPAKTHUYECKOMN JIESTENbHOCTH YEJIOBEKA

Tema 3.3.
«Unentudukanus
HCOpFaHI/I‘IGCKI/IX
BEIIECTB)

Copepxanue yuebHOro Marepuana

1. UnenTudukanus HeOpraHUYECKUX BEIIECTB C
HCTOJIb30BAHUEM UX PU3UKO-XUMUUYECKUX
CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKIIUN.
2. U3yueHue KauecTBEHHBIX peaklUil Ha cyiabdar,
KapOOHAT- U XJOPHUA-aHUOHBI, Ha KATHOH
aMMOHHUS

B TtomM uyumcne nabopaTopHbIX pabor u
NPaKTUYECKHUX 3aHITHH

VR-naboparopHoe 3aHsTHE Ne2:
«MnenTudukanus HEOPraHWYECKUX BEIIECTB.
[InamenHplii aHanmu3» (¢ npumeHeHueM VR-
TEXHOJIOTHI1)

Pemenne  SKCIEpUMEHTAIBHBIX  3ajJad IO
XUMHUYECKUM CBOMCTBaM METAI0B )51

14

OK 01, OK 02,
OK 04




HCMCTAJIJIOB, MO PACO3HABAHUIO U TMOJTYYCHUIO
COCI[I/IHCHI/Iﬁ METaJIJIOB U HEMETAJIJIOB.

Paznen 4. «Ctpoenu

€ 1 CBOICTBA OpraHn4CCKUX BCIICCTB»

26

Tema 4.1.
«Ctpoenue u
CBOMCTBa
OpraHUYECKUX
BEIIECTB)

Copepxanue yueOHOro MaTepuana

1. [losiBneHMe 1 pa3BUTUE OPTAaHUYECKON XUMUM KaK
Hayku. [Ipenmer opranuueckodl xumuu. Mecto u
3HAUYEHUE OpraHu4ecKol XMMHMHM B  CHUCTEME
€CTECTBEHHBIX HAYK.

2. XUMHUYECKOE CTPOEHHUE KaK MOPSII0K COEAUHEHUS
aTOMOB B MOJIEKYJI€ COIVIACHO HUX BaJICHTHOCTH.
OCHOBHbBIE  TIOJOXEHUS TEOPUM  XUMHYECKOI'O
CTPOCHUS  OpPraHUYECKMX  coenuHeHud  A.M.
byrnepoBa. VYrieponHblil CKeIeT OpPraHU4YeCKOH
MOJIEKYJIBI. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
XUMHUYECKOIO CTpoeHusi Mousekyil. M3omepus u
H30MEpHI.

3. Ilonstre o QyHKIMOHANBHOW Tpymme. Pagukan.
[IpuHuMnIBI KJIacCU(pUKAITUU OpraHUYECKUX
coeguHeHU. MexayHapoaHas HOMEHKJIATypa U
MIPUHLUIIBI HOMEHKJIATypbl OpraHUYECKHUX
coequHenuil. Ilonstue 00  a3oTconepkauiux
COEIMHEHUX, OMOJIOTUYECKH aKTUBHBIX BELIECTBAX
(yrneBomax, Kupax, Oenkax u Ip.),
BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHUsX (MOHOMED,
MI0JINMEP, CTPYKTYPHOE 3BEHO)

B ToM uymcne mpakTHYECKUMX ~ 3aHATHH |
71a00paTOPHBIX pabOT

[IpakTnueckoe 3aHSATHE «Homenknarypa
OopraHnyeckux coenrHeHui. CocTaBiIeHHE NOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (POPMYIT OpraHUYECKUX
BELIECTBY.

OK 01, IIK 2.1,
IIK 5.7

Tema 4.2.
«CBoiicTBa
OpTaHUYECKUX
COEeTMHEHUI)

Coneprxanue yueOHOro MaTepuasa

1. ®Du3NKO-XMMHUYECKHE CBOWCTBA OPraHUYECKUX
COEJMHEHUI OTIENBHBIX KJIAcCOB (0COOEHHOCTH
KJIacCU(UKALUM U HOMEHKJIATYpbl BHYTPU Kiacca;
TOMOJIOTHUYECKUH psia 1 ob1mas popmyina; n30Mepus;
(¢u3nueckue CBOWCTBA; XMMHUYECKHE CBOWCTBA;
CIOCOOBI OTY4EHU)

—  TpeleNnbHble  YIIeBOAOPOAbl  (alIKaHbl U
LIUKJIOANKaHbl). l'opeHHMe MeTaHa Kak OJMH U3
OCHOBHBIX UICTOYHHKOB TEILIa B TPOMBIIIJIEHHOCTH U
OobiTy. CBolicTBa TNPHUPOJIHBIX  YIJIIEBOJOPOIOB,
HaXO0XJCHUE B IPUPO/I€ U IPUMEHEHHUE AJIKaHOB;

— HenpeaeNbHbIE (AIKEHBI, ATIKUHBI U aJIKaJIUEHbI) U
apoMaTH4YecKHe yrieBo1opoabl. ['opeHue aneruiaeHa
KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO INIAMEHU JUISI
CBapKH M pe3KH METaJUIOB.

2. Kucnopoacoaepxamiue coequHEHHUS (CIUPTHI H
(eHobl, KapOOHOBBIE KUCIOTHI ¥ 3PHUPHI, aJIbJETHU/IbI
U KETOHBI, JKUpBI, yrueBoabl). [IpakTuueckoe
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MPUMEHEHHUE AITHJICHTIIUKOJS, TIUIEpUHa, (eHoa.
[Ipumenenue  Qopmanbaeruia, ameTaibieruia,
YKCYCHOM KHUCJOTBL. Mpula Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT. Morolue CBOKWCTBA MbLIA.

3. AB3orcoaepxanue COCIMHEHHS (aMHUHBI U
aMUHOKHCIIOTBI, Oeniku). BpicokomosekynspHbie
COCIUHEHUS (CHUHTETUYECKHE W OHOJOTHYECKH-
aKTUBHbIE). MoOHOMeEp, TMOJUMEp, CTPYKTYpHOE
3BeHo. [lomumepusanuss 3TuIeHa Kak OCHOBHOE
HalpaBJI€HUE €ro HCIOJb30BaHUs. |'eHeTnueckas
CBS3b MEXY KJIACCAMH OPTaHMYECKUX COCTMHEHUN

B ToM uyMcie TpakTHYSCKMX — 3aHATHH  H
1a00paToOpHBIX paboT

10

[IpakTrueckoe 3ansATHEe «CBOMCTBA OPraHUYECKUX
COCIMHEHMI OTIEIBHBIX KJIACCOBY.

TpuBuanpHass W MEXIyHApoJHAss HOMEHKIIATYpa,
XUMUYECKUE CBOWCTBA, CIOCOOBI  TOJTY4YECHUs):
NpeAcIIbHbIC (ayikaHBI u LUKJIOATIKAHBbI),
HeTpee/ibHbIC (AJKeHBI, aJKUHBI U aJTKaTUEHbI) U
apOMAaTHYECKHE YIIICBOJIOPOIbI, CIIUPTHI U (hEHOJIBI,
KapOOHOBBIE KHUCJIOTHI U A(QUPBI, aTbIETHABl U
KETOHBI, aMHHBI u AMHHOKHUCJIOTEHI,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS.

3amaHusl Ha COCTABJICHHE YPaBHEHUH XHUMHYECKUX
peakIuii C ydacTHEeM OPraHUYEeCKUX BEIIECTB Ha
OCHOBAHHWH MX COCTaBa U CTPOCHHUSI

[Ipaktuueckoe 3ansatue  «CoCTaBliEHHE  CXEM
peaKuuii»

CocraBreHne cxem peakiuil (B TOM Yucie IO
MIPEIJI0KEHHBIM LETI0YKaM IpeBpaleHmii),
XapaKTEePU3YIOLUX XUMHUYECKHE CBOMCTBA
OPraHUYECKUX COEIUHEHUN OTIEIbHBIX KIACCOB,
CHOCOOBI UX TOJYYEHHUsS] U Ha3BaHHWE OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAIBHOW WU MEXKIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIATYpe.

Pewenne [IPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETHYECKUX 3aJaHUI Ha CBOMCTBA OPraHUYECKHUX
COCIMHEHMM OTIENbHBIX KIACCOB

VR-naboparopnoe 3ansitue Ne3: «lIpeBpaieHue
OpPraHMYeCKHUX BEIIECTB IMpH HarpeBaHum» (c
npuMeHeHneM VR-TexHonoruil)

[lonydyeHne sTuneHa W HM3YyYEHUE €rO0 CBOMCTB.
MonenupoBanue  MOJIEKYlT M XMMHYECKUX
IpeBpalleHHii Ha TMpuUMepe JTaHa, JTHIICHA,
alleTUIeHa 1 Jp.

Tema 4.3.
«3HadueHHE
OpPraHUYEeCKUX
BEIIECTB, UX
MPUMEHEHUE B
OBITOBOI U
MPOU3BOJCTBEHHO

Coneprxanue yueOHOro MaTepuasa

1. buooprannueckue coenuHeHus. [IpumeHnenne u
Ouosiornyeckas poib  yrieBojoB. OKucieHue
YIJI€BOJAOB —  HCTOYHMK  DHEPIMH  KHUBBIX
opranuzMoB. OOxacTd MPUMEHEHHs] aMHHOKHUCIOT.
buonoruueckue ¢pynkuuu 6enkoB. buonormueckue
¢byHkuuu  kupoB.  Poib  mpou3BOACTBEHHOM

16
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U IeITeIbLHOCTHU
yeJIoBEKay

OpPTraHUYECKOM XUMHUH B PELICHUHU TPOOIEM MHUIIEBON
0€30I1aCHOCTH JESITEeIbHOCTH.

2. Ponp opraHnueckoid XMMHUH B PEUICHUU MPoOIeM
SHEpPreTU4ecKoil  0e30IacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3/IaHUU HOBBIX MaTE€pUAJIIOB, HOBBIX
HCTOYHUKOB 3HEPruU (AIbTEPHATUBHBIE UCTOYHUKU
sHepruu). OnNacHOCTb BO3JACUCTBUSL Ha IKUBBIC
OpPraHM3MBbl OPraHUYECKHX BELIECTB OTICIIBHBIX
KJaccoB  (YIJ€BOJAOPOJIBI,  CIHUPTHI,  (PEHOIIBI,
XJIODOPTaHUYECKHE IIPOU3BOJHBIC, ANBACTUIBI U
Ip.), CMBICII IIOKa3areisl MPEIesIbHO JOIMYCTUMOM
KOHLEHTPaLUU

B ToM 4ucine mpakTHMYECKMX — 3aHATHM U
J1a00paTOPHBIX pabOT

JlabopaTopHas pabota «UnenTudukanus
OpPraHUYECKUX COCAVUHEHUN OTIEIbHBIX KJIACCOBY.
WNnentudukanus OpraHUYECKUX COCTMHEHMI
OTJENBHBIX KJIaccOB (Ha IpuMepe ajibJIerujoB,
Kpaxmajla, YKCYCHOM KHUCJIOTBI, O€IKOB M T.I.) C
HCIOJIb30BAHUEM UX (PU3UKO-XMMHUYECKUX CBOMCTB U
XapaKTEepHBIX Ka4eCTBEHHBIX peakumii. JleHarypanus
Oenka npu HarpeBaHuM. L[BeTHbIEe peakuuu OENIKOB.
BO3HMKHOBEHHE aHAIUTUYECKOTO CUTHAJIA C TOYKH
3peHusl XMMHUYECKHX IIPOLIECCOB INPU NPOTEKaHUU
KaueCTBEHHOU peaxuuu, M103BOJIAIOIIEH
UACHTU(GUIMPOBATE NPEAJIOKEHHbIE OpraHUYEeCKHe
BELIECTBA

Pazgen 5. «Kunernyeckue u TCPMOAUHAMHUYCCKUC 3aKOHOMCPHOCTHU

IMPOTCKAHUSA XUMHWYCCKUX peaKuHﬁ»

Tema 5.1
«CkopocTh
XAMHUYECKHUX
peaKkuuid.
XHUMHYECKOE
paBHOBECHEY

Coneprxanue yueOHOro MaTepuasa

1. CkopocTh peakuuu, €€ 3aBUCHUMOCTbh OT
pa3IUYHBIX (DAKTOPOB: TPHUPOILI PEArupyrOIUX
BEIIECTB, KOHIIEHTPAIIUUA PEArupyIONINX BEIIECTB,
TEMIIEPATYPHI " TUTOTIA TN PEeaKIMOHHON
MOBEPXHOCTU. TernoBble 3PGEKTHl XUMHUYECKUX
peaknuii. IK30- U SHJOTCPMHUYCCKHUE PCAKITUH.

2. OOpaTUMOCTh peakiuii. XUMUYECKOE PaBHOBECHE
W ero CMeIIeHHWe T0oa JCHCTBHUEM Pa3IUnIHBIX
(bakTopoB  (KOHIEHTpAIlMs  PEareHToB WU
MPOJYKTOB PEaKINH, JaBJICHUE, TeMIleparypa) s
CO3/IaHUS ONTHUMAIIBHBIX YCIIOBUH MPOTEKaHUs
xumudeckux npoueccon. [Ipunnun Jle [latense

B TomM u4umcne mpakTHYeCKMX ~— 3aHATHM U
71a00paTOPHBIX paboT

[IpakTuueckoe 3anaTHe «CKOPOCTh XHMHUYECKUX
peakuuil. XMMHUYECKOE PABHOBECHUE.

Pemrenne nmpakTUKO-OpHMEHTHPOBAHHBIX 3a/JIaHUM Ha
aHamu3 (aKTOpoB, BIHUAIOUIMX HAa HW3MEHEHHE
CKOPOCTH XHMHYECKOW PEaKIuH, B T.4. C MO3UIHUU
9KOJIOTUYECKHU 11€JIeCO00Pa3HOro MOBEACHUS B OBITY
U TPYIAOBOM JESATENbHOCTH B LEJISIX COXPaHEHUS
CBOETO 3710POBbs U OKPY’KAIOLIEH IPUPOJHOU CPEIBIL.

OK 01, OK 02,
IK 2.1, TIK 5.7
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Pemenue mpakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUN Ha
npumeHenue npuHuuna Jle  Ilarense  mid
HaxO0JICHUs HAINPAaBIICHUS CMEIIECHUS PAaBHOBECHS
XUMHYECKOH peaknuu W  aHaiu3  (PakTopos,
BJIMSAIOIIMX Ha CMEUIEHUE XUMUYECKOTO PABHOBECUS

Paznen 6. «PacTBOpBI»

Tema 6.1.
«IlonsTHeE O
pacTBopax»

Coneprxanue yueOHOro MaTepuasa

1. PacTBopeHne kak (HU3UKO-XUMUYESCKUN MPOILECC.
PactBopbl. CriocoObI NPUTOTOBIIEHNS PACTBOPOB.

2. PactBopuMocTb. MaccoBasi 107151 paCTBOPEHHOIO
BeuiecrBa.  CMbIC  IOKazarenass  MPEAEIbHO
JOMYCTUMOM KOHIIEHTPALMK U €r0 UCIIOJIb30BAHNE B
OLIEHKE PKOJIOTMYECKON 0€30acHOCTH.

3. IlpaBuna SKOJOTHMYECKH II€JIECOOOPA3HOIO
MOBE/ICHUS. B OBITY M TPYAOBOM J€ATEIbHOCTH B
LEJISAX COXPAHEHUS CBOETO 3/10POBBS U OKPYKAOLIEH
MIPUPOJHON Cpenbl; ONACHOCTb BO3JIECHUCTBUS Ha
YKUBBIE OpPraHU3Mbl OIIPEICTICHHBIX BEIIECTB.

4. Pemenue [IPAKTUKO-OPHUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUi Ha PacTBOPbI, UCIOJIb3yEMbIE B
OBbITY U IPOM3BOJCTBEHHOM JI€ATEIbHOCTH YEIOBEKA.

B ToM 4ymciae NpakTHYECKUX ~— 3aHATHH U
1a00paTOpHBIX paboT

JIaGoparopHas pabora «IIpuroroBieHue pacTBOpoB
3aIaHHON KOHLICHTPALUN».

[Ipurorosnenue pacTBOpPOB 3aJaHHON
KOHOCHTpaIMU HW ONpCACICHUC CPEAbl BOIAHBIX
pacTBOpOB.

Pemnienue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB

OK 01, OK 02,
OK 04, OK 07,
IIK 2.1, IIK 5.7

Paznen 7. «Xumna B

6I>ITy )4 HpOI/I3BO,Z[CTBeHHOI71 ACATCIBbHOCTHU YCIIOBCKaA»

Tema 7.1. «Xumus
B OBITY U
MPOU3BOJACTBEHHO
U 1eITeIbHOCTHU
YeJIOBEKaY

Coneprkanne yueOHOr0o MaTepuana

1. Hosgeiimue OOCTHXKEHUS XHUMHUYECKONH HAyKU U
XUMHUYECKOM  TexHomormu. Pomp XUMHHM B
00eCreYeHnn 3KOJIOTMYEeCKOH, IHEepreTH4ecKol u
MUIIEBOM  O€30MaCHOCTH, PA3BUTUM MEIUIIMHBI.
[IpaBuna moucka M a”HalIM3a  XUMHUYECKOH
“H(pOpMaIIUU U3 PAa3IMYHBIX UCTOYHUKOB (HayYHas U
yueOHO-HAy4YHasl JIUTepaTrypa, CpPelCTBa MacCOBOM
uHpopmanuu, cetb MHTEpHET)

B ToM uymcne mpakTHYECKUX ~— 3aHATHH |
J1a00paTOPHBIX pabOT

[IpakTnueckoe 3ansatue «lIpuMeHEHNE XUMUYECKUX
BEIIECTB U TEXHOJIOTHI»

[Touck m aHanu3 KeMCOB 0 TPUMEHEHUN XUMUUYECKUX
BEMIECTB W TEXHOJOTWMH II0 TEMaM: BaKHEHIIHe
CTPOMUTENBHBIE  MaTepHalbl, KOHCTPYKLHOHHbBIE
MaTepHaibl, KPACKH, CTEKJIO, KEpaMUKa, MaTEpUaIbl
JUISL DJIEKTPOHUKHM, HAHOMAaTepuaibl, TEKCTUJIbHbIE
BOJIOKHA, HWCTOYHUKH SHEPrUH, OPraHUYECKHE U
MUHEpaJIbHbIE

ynoOpeHus, JEKapCTBEHHBIC BEIIEeCTBa, OBITOBAs
XHMHSL.

OK 01, OK 02,
OK 04, OK 07,
K 2.1, TIK 5.7
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3ammra: IlpencraBneHue pe3ysibTaTOB pEIICHUS
KeicoB B hOpMe MHUHH-JIOKJIAJIA C IPe3eHTaInen

ITpomesxyrounas arrecranus B popme qudQepeHIpoBaHHOTO 3a4eTa

Bcero

78
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3. YcnoBus peanuzanuu y4eOHOTO MpeaMeTa

3.1. MaTtepuanbHO-TEXHUYECKOE 0OecTeueHrEe

Jlns peanu3anuy OporpaMmbl y4eOHOTO MPEAMETA T0KHBI OBITh PETYCMOTPEHBI
cineaywomue crnenuanbHeie nocemnieHus (B coorBeTctBur ¢ GI'OC CIIO u ocHOBHOM
obpazoBarenbHOl Tporpammoit CITO):

Mebenb:

— T0CaJI0YHbIE MECTA MO KOJUYECTBY 00YUAIOIIUXCS (CTOJBI, CTYJIbA);

— pabouee MecTo mpenoaaBaress (CToJ, CTYJ/Kpeciio);

— mkadbl A5 XpaHeHHs Y9eOHBIX TOCOOMI U AUTAaKTUYECKUX MAaTEPHAIIOB.

OO6opy0oBaHNE U TEXHUYECKUE CPEJICTBRA:

— JIOCKa MeJioBasi/MapkepHas (peKOMEHAYeTCs 10CKa C MarHUTHOM TOBEPXHOCTHIO
WM UHTEPAKTUBHAS JOCKA);

— JIEMOHCTpPAIMOHHBIN YKPaH;

— MYJIbTUMEIUWHBIN TPOEKTOP;

— KOMIIBIOTEp IIpenojiaBaresii ¢ nepudepueii/HoyTOyK (C JIMLIEH3MOHHBIM
MPOrpaMMHBIM 00€cCIIeueHUEM, 00pa30BaTEIbHBIM KOHTEHTOM M CUCTEMOM 3allUThl OT
BPEIOHOCHOM MH(OpMAIIHH);

— ceTeBoi PuIIbTp.

3.2. UndopmarnrionHoe odecrieyeHre pearn3aiii NporpaMmMbl

Jns  peanuzauMd  mporpamMmbl  OMONMMOTEYHBId  (DOHJ ~ CTPYKTYPHOIO
MO/Ipa3/ICNICHUs JIOJDKCH MMETh TEeYaTHBIC W /WM 3JIEKTPOHHBIC 00pa30oBaTeiIbHBIC U
nH()OpPMAITMOHHBIC PECYPCHI JIJIST UCIIOJIB30BaHUS B 00pa30BaTEeIbHOM IIpoIiecce.

OCHOBHBIC ITEYATHBIC M SJICKTPOHHBIC W3IaHHUS

1. T'abpuensa, O.C., Xumusa. 10 kmacc: y4eOHMK a1 0O01Ie00pa3oBaTEIbHBIX
opranuzanuii: 6azosiit ypoenb / O. C. I'abpuensn, O.C., Octpoymos, U.I'., Cnaakos,
C.A. —4-e u3n., crep. — M.: [Ipocemenne, 2022. — 128 c.: 1. ISBN 978-5-09-088241-
5

2. l'abpuensu, O.C., Xumus. 11 wmacc: yueOHHMK uisi 001ieo0pa3oBaTeIbHBIX
opranu3anuii: 6a3oBeiii ypoeHb / O. C. I'abpuensn, O.C., Ocrpoymos, N.I"., Cnaakos,
C.A. —4-e u3n., crep. — M.: [IpocBemenne, 2022. — 127 c.: mir. ISBN 978-5-09-088247-
7

3. Henncona, O.U. Xumus: yueobnuk / O.1. leancora. — Mocksa: KHOPYC, 2023.
— 308 c. — (Cpennee npodeccuonansHoe oopazoBanue). ISBN 978-5-406-11978-5

JlomoTHUTETbHBIE HCTOYHUKH

1. Tynukun, E. M. Xumus. B 2 4. Yacte 1. OOmas u HeopraHudeckass XuMus :
yueOHUK AJid cpenHero npodeccuonansHoro oopazopanus / E. . Tynukun. — 2-e uzf,.,
uctp. u gon. — Mocksa : MznarensctBo IOpaiit, 2023. — 385 c. — (IIpodeccuonanbpHoe
obpazoBanue). — ISBN 978-5-534-02748-8. — Tekcr : anexrpoHHbIi // O6pa3oBaTenbHas
mwiargopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/513730

2. Tynukus, E. . Xumus. B 2 u. Yacts 2. Oprannueckast XuMus : y4eOHUK I
cpennero npodeccuorabHoro oopazopanus / E. V. TynukuH. — 2-€ u3., uCnp. u 01, —

Mockaa : U3parenscTBo FOpaiit, 2023. — 197 c. — (ITpodeccuonansaoe 00pa3zoBaHue). —
20



https://urait.ru/bcode/513730

ISBN 978-5-534-02749-5. — TekcTt : anexktponHbiit // ObOpa3oBaTenbHas maTdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/513731

3. hvsh.ru — XXypnuan «XumMus B mKome».

4. https://postnauka.ru/themes/chemistry — neknum 1O XUMHM Ha caiTe
[TocTHayka.

5. http://www.organic-chemistry.org/ Tlopran mno oOpraHMYecKo XWMUU Ha
AHTJIMACKOM SI3BIKE.

6. http://www.xumuk.ru CaliT 0 XMMHHU: KIACCUYECKUEC YUCOHUKH, CIIPABOYHHKH,
SHITMKJIONEANH, TOUCK OPTaHWYECKUX M HEOPTaHWYECKUX PEAKIHi, COCTaBJICHHE
YPaBHECHUU pEaKIUM.

7. http://orgchemlab.com/ Caiit, mNOCBAIMEHHBIA MpaKTHYECKOW paboTe B
Ja00paTOpHH.
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4. KoHTpOJIb U OLIEHKA PE3yIbTAaTOB OCBOCHHUS YU4EOHOIO MpeaMETa
KoHTposb 1 o11eHKa pe3ynbTaToB OCBOSHUS YUYEOHOTO peaMeTa OCYIECTBISIETCS
MpernojaBareyieM B IMPOIECCE MPOBEICHUSI MPAKTUYECKUX 3aHATHM, TECTUPOBAHUS, a
TaKXe BBITIOJIHEHUS CTYACHTAMH UHANBUIYAIbHBIX 3aJaHUMN, TPE3CHTAIUN.

PesynpTatsl 00yueHus

Kpurepuu onenku

MeTtonnl oieHKH

Ilepeuenb 3HAHUH, YMEHHUH,
OCBaMBAEMbIX B PaMKax JUCIUIUIMHBI:
—  COCTaBJIATh XUMUYECKUE

(GbOopMyIIbI COSAMHEHHUI B COOTBETCTBUU
CO CTEMEHBIO OKHUCJICHUS XHUMHUYECKUX
AJIEMEHTOB, MCXOJII W3 BaJICHTHOCTH M
3JIEKTPOOTPHULIATEIIBHOCTH;

—  XapakTepu3OoBaTh  XUMHUUYECKHUE
9JIEMEHTBI 110 HMX IIOJOXKCHHUIO B
MIePUOTUYECKON TaOIHIIE,

— 3HaTh CTpOCHHE aTOMOB
XUMUYECKUX DJJIEMEHTOB U  TMPUPOIY
XUMHYECKOM  CBA3W; MEPUOAUMYECCKUI
3aKOH U nepuoauueckyro tadmuny .M.
Menpaeneena;

—  COCTaBJISATh PEAKIIUM COCIUHEHUS,
pasnoxeHusi, 3amenienus, oomena, OBP;
3HaTh TUMBI XUMHYECKUX PEaKIIHi,
TEOPHUIO JIEKTPOJIUTHYECKON
JIMCCOLIMAIUN;

—  KJIacCH(pUIIUPOBATh
HEOPTraHUYECKHE BeIIleCTBA B
COOTBETCTBUM C  HMX  CTPOEHHUEM,
yCTaHaBIUBATh 3aBUCUMOCTH (PU3UKO-
XMMUYECKUX CBOICTBA OT CTPOEHUS
MOJIEKYJI W THIA KPUCTALTUYECKON
pELIEeTKH; 3HATh KIIaCCH(PHKAIHUIO,
HOMEHKJIATypy u CTpPOCHHE
HEOPraHMYECKUX  BeIIecTB,  (pusmKo-
XUMHUYECKHE CBOMCTBA HEOPTaHWYECKUX
BEILIECTB;

—  KIaccU(pUIMPOBATH
OpTraHWYECKHE BEIIECTBA B COOTBETCTBUU
C HUX CTPOEHHEM, YCTaHABIUBAaTh
3aBUCHMOCTH MEXITY ¢busuKo-
XUMUYECKUMH CBOMCTBAMHU M CTPOEHUEM
OpTraHUYECKHUX MOJICKYIT; 3HATh
KJIacCU(UKAILIUIO, CTPOCHHUS U CBOMCTBa

OpTraHUYCCKUX BCUICCTB, 3HaTh
0COOEHHOCTH IpUMEHEHHUs
OPTraHWYECKUX BEMIECTB B  OBITOBOI
JeATEIbHOCTH YeJI0OBEKa;

—  XapakTepu3oBaTh BIIMSIHUE

KOHICHTPAUX pe€arupyronmx BCIICCTB U
TEMIICPATypPbl HA CKOPOCTbH XUMHUUYCCKUX
peaKI_[I/II\/’I; BIIMSTHHC N3MCHCHU A

Ouenka «OTIUYHO»
BBICTaBJISICTCA obOyuaroiemycs,
€CJIM OH ITYOOKO M IIPOYHO YCBOMJI
IIPOTPAaMMHBIN  MaTepuall Kypca,
M CYEPIIBIBAOIIIE,
IIOCJIEI0BATEIIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraer,
YMEET TECHO YBSI3bIBATH TEOPHUIO C
MPAKTUKOM, CBOOOIHO CHpaBIsETCs
C 3aJadaMM UM BOIPOCAMH, HE
3aTpyAHSETCS C OTBETaMU IpHU

BUJION3MCHCHUH 3aJaHuH,
MPaBWIHHO 000CHOBBIBAET
NPUHATBIE  PEIICHMs,  BIAJCET
Pa3HOCTOPOHHUMHU HaBbIKAMU U
npueMamMu BBIIIOJTHCHUS
MPAKTUYECKUX 3a]1aY;

Onenka «XOpOLLIOY»
BBICTaBJISICTCS oOydaroremycs,

€CIM OH TBEPJO 3HAET MaTepual
Kypca, TPaMOTHO U IO CYLIECTBY
u3jaraeT  ero, He  JIoIycKas
CYLIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOMPOC, MPABUIHLHO
MPUMEHSET TEOPETHYECKUE
MOJIOKEHUS npu petieHuun
MpPaKTUYECKUX BOIPOCOB U 3ajad,
BJIaJCET HEOOXOUMBIMU HaBLIKAMU
Y IpUEMaMU UX BBINOJIHEHUS;
OrneHKa «yJIOBJIETBOPUTEIHLHOY
BBICTABIISICTCS oOydaroremycs,
€ClIi OH HMEET 3HAaHMUSA TOJIBKO
OCHOBHOIO Marepuaia, HO He
YCBOWJI €ro JeTaliel, JOIyCKaeT
HETOYHOCTH, HEAOCTATOYHO
MPaBUITLHBIE (bOopMyTHpPOBKH,
HapylIeHUs JIOTUYECKOU
MOCJIENOBATEILHOCTH B U3JIOKEHUHN
MPOTPaMMHOI0 Marepuana,
WCTIBITBIBACT  3aTPYAHEHUS TpH
BBITIOJIHEHUH MPAKTUYECKUX 33724,
Onenka
«HEYJOBJIIETBOPUTEIHHO
BBICTaBIISICTCS obyuaromemycs,
KOTOpPBIA HE 3HAET 3HAYUTEIbHOU
YacTH MPOTPAMMHOTO MaTepHala,

Kakumu
poLeaypaMu
MIPOU3BOUTCS
OIICHKA:
DKcnepTHas
OIleHKa
TS TeIIbHOCTH
o0yJarmuxcs
IIPH  BBIMOJHECHUHT
u 3alluTe
pe3yabTaToOB
MPAKTHICCKHIX
3aHITHUH,
BBITIOJITHCHHH
JIOMAIIHUX padoT,
ompoca,
pe3yNIbTaToOB
BHEAYAUTOPHOMN
CaMOCTOSTEIIbHOM
paboTsl
oOyuaromuxcs,
KOHTPOJIBHBIX
paboT u JApyrux
BUJIOB TEKYIIETO
KOHTPOJIS.
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KOHIIEHTPAIIUU BEIIECTB, PEAKIIUH CPEIIbI
u TEMIIEPATYPhI Ha CMEILEHUE
XUMHUYECKOTO PABHOBECHS;

—  pa3nuyaTh UCTHHHBIEC PACTBOPHI U
HCCIIEI0BATh (U3HKO-XMMHYCCKHE
CBOICTBAa HCTUHHBIX PACTBOPOB;

—  OLIEHUBATb IIOCIIEACTBHUA
IIPOU3BOJICTBEHHON JIEATEILHOCTH
YeJIOBeKa C IO3MIMU DKOJIOTHYECKOM
0€30I1aCHOCTH.

JOITYCKaeT CYIIECTBEHHBIC OIUOKH,

HEYBEPEHHO, c 00IbIIUMU
3aTpyAHCHUSIMU periaet
IpaKTUYECKHE 3aJaud WIM He
CIIpaBJIsETCS c HUMH
CaMOCTOATEIIBHO.
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