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1. OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOIPAMMBI
YUYEBHOT' O IPEJIMETA «XUMMH/»

1.1. MecTO IMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOW NMPOrpamMMbl
Cclio

Yuebnnrit npeamer OVII 10 «Xumus» sBiagercs o0s3aTEIbHON YacThIO
o011e00pa3oBaTeNbHOTO IUMKIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no xXumwum.

[IpuknagHoii Monaynb BKIOYaeT pasgen &8 «Xumuss B ObITY H
MPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBINM peanu3yercsl sl BCeX
npodeccuu 23.01.17 MacTep 1o peMOHTY ¥ 00CITy>KHUBaHHUIO aBTOMOOUJICH.

METOJIOM PEIICHUS KEICOB, CBSI3aHHBIX C SKOJOTMYECKON 0€30MacHOCTHIO U
OIICHKOWM  TOCHEJACTBUM  OBITOBOM U  MPOU3BOJACTBEHHOM  JIESITEIBHOCTH,
COOTBETCTBYIOIIEH oOTpaciasM Oyaymiell npopecCHOHAIBHONW  JIeITeIbHOCTH
oOydJarommxcs.

1.2. Illeqiu ¥ muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHSI Y4eOHOI0 mpeaMeTa

1.2.1. lean 1 3a71a4mn y4eOHOT0 MpeaMeTa

Conepxxanue mporpammbl  yduebHoro mpeamera OVII 10  «Xumwusa»
HaIIPaBJICHO HA JOCTUKEHUE CIEIYIOIUX LeJIei:

— dbopMUpOBAHUE CHUCTEMbl XHWMHUYECKHUX 3HAHUM Kak BaKHEHIIen
COCTaBJISIONIECH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM Jiexar
KJIFOYEBbIE TOHATUS, (YHIAMEHTAJIbHbIC 3aKOHBl U TEOPUU XHUMHH, OCBOCHHUE
A3bIKa HAYKH, YCBOCHHE W IMOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUM
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpUEH UX pa3BUTUS U
CTAHOBJICHUS;

= dbopMHpoBaHHEe U Pa3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEaKIUi, HEOOXOTUMBIX I MPUOOPETCHHUS
YMEHHUI OPUEHTHPOBATHCS B MHUPE BEUIECTB U XMMHYECKUX SIBIICHUM, UMEIOIIUX
MECTO B MIPUPOE, B MPAKTUYECKON Y MOBCEIHEBHOW KU3HU;

— pa3BUTHE YMEHUU U CHOCOOOB JCSATEIbHOCTU, CBSI3aHHBIX C
HaOIIOJICHUEM U OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJII0JACHUEM
npaBuUJI 0€30MacHOTO OOpaIeHUs C BEIIECTBAMM.

3amayu y4eOHOro nmpeamera:

1)  cdopmupoBaTh ITIOHUMAHUE 3aKOHOMEPHOCTEN NPOTEKAHUS
XUMHUUYECKUX TPOLIECCOB U SBICHUN B OKPYKAIOIIECH cpelie, a TaKKe MX CBS3b C
LIEJIOCTHOM HAyYHOU KapTUHOM MUpa U APYTUMHU €CTECTBEHHBIMU HAyYKaMH;

2)  pa3BUTh yMEHUS COCTABJSATH (POPMYNIBI HEOPTAaHMYECKUX U
OpPraHUYECKUX BEIICCTB, YPABHEHUSI XUMHUECKUX PEAKIIUN, OOBSICHATh UX CMBICT,
WHTEPIIPETUPOBATH PE3YIbTAaThl XUMUUECKUX DKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKA TMPOBEICHUS TMPOCTEUIINX XUMHUECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAaHUN ¢ COOJIIOJICHUEM TIpaBU  0€30MacHOTO
oOpalleHusl C BelIeCTBaMH U JIa0OpaTOpPHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHS HaxOJWTh, aHAJIMU3UPOBATH M  UCIIOJIL30BATh
HHpOpMAIIMI0O XUMHUYECKOTO XapakTepa U3 pPa3MyHbIX HWH(POPMAIIMOHHBIX
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UCTOYHHUKOB, BKJIIOYAs y4eOHYIO JTUTEpaTypy, HayyHbIe MyOJMKAIMU U UHTEPHET-
pecypesl;

5)  copmupoBaTh yMEHHsS NPOTHO3UPOBATH IOCIEICTBUS  CBOEU
NESATEIIbBHOCTY U XMMMYECKUX TPUPOIHBIX, OBITOBBIX M IPOM3BOJICTBEHHBIX
IIPOLIECCOB, YUNUTHIBAsA BO3MOKHBIE SKOJIOTHYECKUE U COLMAIbHBIE BO3CHCTBUS;

6)  chopmupoBaTh NOHMMAHHWE 3HAYUMOCTH JOCTHIKEHMH XUMUYECKOU
HAayKM W TEXHOJOTUH JUIsl Pa3BUTUSl COLMAIBHON W NPOU3BOACTBEHHOM cdep ¢
YMEHHEM MPUBOIUTH IPUMEPHI UX IPUMEHEHHS B Pa3IMUHBIX chepax KU3HH.

1.2.2. Ilmanupyemble pe3yabTaTbl OCBOEHHMsl Y4eOHOro mnpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue yuyeOHbBIN TpeaMeT «XUMHUA» UMEET Mpu (POPMUPOBAHUU
u pazsutuu OK 0I; OK 02; OK 04; OK 07 u IIK, mpeacraBieHHBIX B
aktyanusupoBaHHbeix @I'OC CIIO no npodeccun 23.01.17 Mactep 1o peMOHTY U
00CITy>KMBaHHIO aBTOMOOUJIEH.



Koa n
HAHMEHOBaHMHe
(popmupyembIx
KOMIIeTeHIN i

H.]IaHl/IpyeMble pe3yJbTaThbl 0CBOCHUA y‘l66HOF0 nmpeamMera

I[I/ICIII/IHJII/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JESATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

OO6mue
JInyHoCTHBIE pe3yabTaThl [0/LKHBI OTpPaXkaThb B
YacTH:
TPYA0OBOr0 BOCIUTAHUS:
— TOTOBHOCTh K  TPYAYy, OCO3HAaHWE IICHHOCTH
MacTepCTBa, TPYIOIOOHE;
— TOTOBHOCTH K AKTUBHOM JIEATENILHOCTH

TEXHOJIOTUYECKOW W COLMAJIbHOW HaIpPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBATh M
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
WHTEpEC K pa3MIHbIM chepam MmpodecCHOHATHHON
JIeSITEILHOCTH.

MeTal’[pe}lMeTHLIe pe3yJabTaThbl JOJKHbBI OTPaKATh:

OBJagenune

YHHBepCAJIbHBIMU Y4eOHbIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:
a) 0a30BbIe JJOTHYECKHE IeHCTBUS:

CaMOCTOSITENTLHO (POPMYJIUPOBATh U AKTYyaTU3UPOBATh
npo0iemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

CYIIECTBEHHBI  TNPHU3HAK  WJIH
CpaBHEHMs, KJIacCUPUKAMU U

yCTaHaBJIUBATh
OCHOBaHHS  JIJIs
0000IIICHHS;
OTIPE/CIISATh LeIn JIESITENHLHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
BBIABJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/ISI B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCUTH KOPPEKTHBBI B JAESITEIHHOCTb, OILICHUBATH
COOTBETCTBHUC pe?)y.HBTaTOB eiIsaM, OI€CHUBATH pI/ICKI/I
IMOCEACTBHUI ACATCILHOCTH.

3aaaBaTb

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

JAucuMiuimHapHble pe3yJbTAaThl I0JIKHBI 0TPAKATH:

ITP6 01. chopMUPOBAHHOCTHh MPEACTABICHUH: O XMUMHYECKOM
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpA, POJIU
XUMHUHM B TIO3HAHWUU SIBJICHUM MNPUPOAbI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOM MJid pelIeHHs] MPaKTHYECKUX
3a/1a4 ¥ HKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHSI K CBOEMY
310POBBIO U IIPUPOJHOM Cpee;

PO 02. BnageHue CUCTEMON XMMMYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
JJIEMEHT, aTOM, D3JEKTpOHHAas o000JoYKa aroma, s-, p-, d-
ANEKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3JIEKTPOOTPUIIATEIBHOCTD, CTENEHb OKHUCICHHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASE Macca, MOJIAPHBINA 00BEM, YTIEpOAHbIN
ckener, (yHKIMOHAJIbHAS TPyMNIa, paadKal, HW30Mepus,
M30MEpbl, TOMOJOTUYECKUU Psii, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJI- M a30TCOJEpIKalle COEeIUHEHHUs, OWOJIOrMYecKu
aKTUBHBIE BelIeCTBa (YTJIEBOABI, KUPBI, OEIKH), MOHOMED,
MOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJSPHBIC
COEIMHEHMS, KPHUCTAJIMYECKAsl pEeIIeTKa, TUIIbl XWMHYECKHX
peakiuit (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHAOTEPMHUUYECKUE, peaKIHuH HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEIJICKTPOJIUTHI, AJIIEKTPOIUTHYECKAS
JUCCOIMAIUs,  OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON PEaKIUUd, XUMHUYECKOE PAaBHOBECHE), TEOPUH W
3aKOHBI (TEOpUSI XUMHUYECKOTO CTPOEHUS OPraHUYeCKHX
Bemects  A.M. bytiiepoBa, TEOpUS  SIEKTPOIUTHYECKOMN
quccounanuu, nepuoanueckui 3axkod .M. Menneneesa, 3akoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK




BJIQJICTh HABBIKAMH Y4€OHO-UCCIIEIOBATEIbCKOW U
HpOCKTHOﬁ ACATCIBHOCTH, HaBbIKaMW PA3pCUICHUA
npo0em;

BBISIBIIAITh  NPHUYUHHO-CJICIICTBECHHBIC  CBSI3U W
aKTyaJIM3MpOBATh 3a/iady, BBIIBUTATh THUIIOTE3y €e
pelICHud, HAXOAUTh apryMCHTBI JIA JOKa3aTCJIbLCTBA
CBOMX YTBEPXKJCHUH, 3aJaBaTh MapaMeTpbl |
KPUTEPHUU PEILICHUS;

AHAJIIM3UPOBATD IMOJIYYCHHBIC B XO4€ PCUICHUA 3aaa4un
pe3yJIbTaThI, KPUTHYECCKH OILICHUBATh ux
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH N3MECHEHHUE B HOBBIX
YCIIOBHSX;

yMETh TEPEHOCUTh 3HaHUS B I[I03HABATEIBHYIO U
MIPAKTUIECKYIO 00JIACTH KU3HEICATEIIBHOCTH.

XUMHUH, (aKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
NOJlyYeHUH U 0OE30MacHOM UCHOJB30BAaHUU  BaXKHEHIINX
HEOPTaHWYECKUX W OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH JESITeTbHOCTH YeJIOBEKa;

I1P6 03. chopMUpPOBAHHOCTh YMEHHH BBIABISATH XapaKTepHBIC
OpU3HAKW U B3aUMOCBSI3b M3YYCHHBIX TMOHSATUH, MPUMEHSTh
COOTBETCTBYIOIIME TOHSATUS TMPU ONHCAHUH CTPOCHHUS U
CBOMCTB HEOPraHMYECKHMX U OPraHWYeCKUX BEUIECTB MU HUX
MIPEBPAIICHHH; BBISBISATh B3aWUMOCBSI3b XHMHUYECKUX 3HAHHMA C
HOHSTUSAMH U TPEJCTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

IIP6 04. chopMUPOBAaHHOCTH YMEHHH  HCIOJIB30BATh
HAUMCHOBAHHUS XHUMHUYCCKHUX COCAMHCHHUN MEXKyHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIAJAHON XUMUU U TPUBUAIbHbBIC
HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHJICH, TIUICPHUH,
¢denon, dopManbaerua, YKCycHas KHUCIIOTa, TJIMIKH, yrapHbII
ra3, yrieKuciblii ra3, aMMHUaK, raiieHas H3BECTb, HEramieHas
U3BECTh, MHUTHEBAsl COJa WM JAPYTUX), COCTaBIATH (HOPMYIIbI
HEOPTaHWYECKUX W OPraHWYeCKHX BEIIECTB, ypaBHEHUS
XUMHUYECKHUX pPEaKIHi, OOBSCHATh MUX CMBICT; MOJITBEPKIATh
XapaKTepHBIC XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMHU U 3alUCAMU ypaBHEHUN
XMMHYECKUX PEAKIIU;

IIP6 05. cdopMUPOBAaHHOCT, YMEHHIl  YCTaHaBIIMBATh
MIPUHAICKHOCTD U3yUEHHBIX HEOPTaHMIECKUX "
OpPraHMYECKUX BEIIECTB K OMPEIEICHHBIM KjaccaM M Tpyrmnam
COCMHEHUM, XapaKTEepU30BaTh HX COCTAaB M BaKHEUIIHNE
CBOWCTBa;  OmpenensTh  BUAbl ~ XUMHUYECKHX  CBsi3ei
(KOBaJICHTHAsI, WOHHAs, METAJUITMYECKasi, BOJIOPOIHAS), THITBI
KPUCTAINIMYECKUX PEIIETOK BEIIeCTB; KIACCU(PUIIUPOBATH
XUMHYCCKHE PEAKITUH;

IIP6 07. chopMUPOBAHHOCTH YMEHHH MPOBOIUTH PACUYETHI 1O
XUMHYECKHM (DOpPMYyITaM B YpaBHEHUSM XMMHYCCKHX PEAKIIHA C
WCIONIb30BaHUEM (PU3UYECKUX BEIMYUH, XapaKTePU3YIOIINX
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BEIIECTBA C KOJHUYCCTBCHHOM CTOPOHBI: MACCHhI, o0bema
(HOpMaHBHBIe YCJ'IOBI/IH) Ia30B, KOJIN4YCCTBA BCIIIECTBA,
HCIIOJIb30BAaTh CUCTCMHBIC XUMHWYCCKUC 3HAHUA JIA IMPUHATHUA
peH_IeHI/Iﬁ B KOHKPCTHBIX XN3HCHHBIX CUTyallusaX, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUCM.

OK 02. Ucnonb30oBaTh
COBpEMEHHBIC
CpeICTBa IMOUCKA,
aHaIM3a u
UHTEPIIPETAINH
uHbOpMaIUU U
nH(pOpMaLIOHHbBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JesITeIbHOCTH

JInyHOCTHBIE Ppe3yabTaThl

AOJIKHBI  OTPakKaTb B

yacTu:
IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH U OOIIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha
JMajiore KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;
COBEpIIICHCTBOBAHUE S3BIKOBOM M  YHUTATEJIbCKOU
KyJIbTYpbl Kak CpEICTBAa B3aUMOJCHCTBUS MEXITY
JIOJIbMU U TIO3HAHUS MUPA.

MeTal’[pe}lMeTHLIe pe3yJabTaThbl JOJ/KHbBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH y4eOHBbIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:
B) pa0orta ¢ nHpopManmeii:

BJaJIeTh HAaBbIKAMM TMOJY4YeHHUsS HUHPOPMALUU U3
HCTOYHMKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYLIECTBJIATh IOMUCK, aHAajIu3, CUCTEMATU3ALMIO H
MHTEpIpeTanuio MHGOPMAlMU pa3iMYHbIX BHJIOB U
¢bopM npencTaBieHMs;

CO3/1aBaTh TEKCThI B PAa3IUYHBIX (hopMaTax C y4eToM
Ha3HayeHUs: WHGOpMallMd U LEJIeBOM ayAUTOPHH,

BbIOMpas ONTHMANbHYIO (GOpPMY THpEACTaBICHUS U
BU3YyaIU3alUy;
OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh

uHpopMalMM, €€ COOTBETCTBHE
MOPaJIbHO-ITHYECKUM HOPMaM;

IMpaBOBbBIM u

JAucnumimHapHbie (NpeaMeTHbIE) Pe3yJbTAThl U J0JLKHbBI
0TPakKATH:

I1P6 06. BiameHue OCHOBHBIMHM METOJAMU HAy4YHOTO MTO3HAHUS
BEIIECTB U XMMHUUYECKHUX SBJICHHH (HAOIIO/IEHNE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTh YMEHHUI HMPOBOIUTH PACUETHI 110
XUMHYECKUM (hOpMysiaM U ypaBHEHUSM XUMHUYECKHUX PEaKIIHii ¢
UCIIOJIb30BaHUEM (PU3MUECKUX BEJIMYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBemMa
(HOpMaJibHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIOJB30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS NJISl MPUHSATHS
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYAIlUSX, CBSI3aHHBIX C
BEIIECTBAMU U UX TPUMEHEHUEM;

nP6 08. chopMupoBaHHOCTP yMEHUW TUIAHUPOBATH W
BBIMOJHATh ~ XMMHYECKUH  DKCIEPUMEHT  (MIpeBpaleHUs
OpraHMYECKUX BELIECTB MPHU HArpeBaHUM, MOJyYEHUE ATHIICHA
U H3Yy4EHHE €ro CBOMCTB, KAa4eCTBEHHBIE pEAKIUM Ha
anbJIeTU/Ibl, Kpaxmaj, YKCYCHYIO KHCIOTY; JIeHaTyparus
OeNKOB MPH HAarPEeBAaHUU, [IBETHBIC PEaKIINK OEJIKOB; IPOBOIUTH
peakuuu HOHHOrO OOMEHa, OIpeneisTh Cpely BOJHBIX
pPacTBOPOB, KaueCTBEHHBbIE peaklUy Ha cynb(har-, kKapOoHaT- U

XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHUS; peliaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o Temam "Mertamisl"
"Hemetamnsl") B COOTBETCTBUM C MpaBWIAMHU TEXHUKU
0e30macHOCTM  Hpu  OOpallleHuM ¢ BELECTBAMU |

71a60paTOPHBIM  O0OpPYIOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCrepuMeHTa B ¢GopMe 3amuch ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUl u (OpMyIUpOBaTh BHIBOJABI Ha




— BJAJeTh HAaBBIKAMU pACIO3HABAHUS W  3AIUTHI
uHpopmanuy, HHGOPMAIMOHHONH  Oe30macHOCTH
JMYHOCTH.

OCHOBE 3THUX PE3YJIbTATOB;
IMP6 09. chopMupoBaHHOCTHP YMEHHUS  AHAIU3UPOBATH
XUMHYECKYI0  WHQPOpMAIMIO, TOIy4aeMyl U3  pasHBIX

MICTOYHHMKOB (CpeAcTB MaccoBoi mH(popManuu, cetb VHTEpHET
U Apyrue).

OK 04. O¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JInuHOCTHBIE Ppe3yJIbTAThI

YacTH:

IPaKIaHCKOr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTH COBMECTHYIO [I€ATEIBHOCTH B
HWHTEpecax rpakIaHCKOro OOIIECTBA;

— YyMEHME  B3aUMOJCHCTBOBAaTH C  COLMAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBUU C WX (YHKIUSIMHU H
Ha3HAYCHUEM.

MertanpeameTHbie pe3yJabTaThl JOJKHBI OTPAKATH:

OBJiajeHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU

nefiCTBUAMU:

0) coBMecTHas 1eSITeJIbHOCTD:

— TOHMMAaTh u HCIIOJIb30BaTh MIPEUMYIIECTBA
KOMaHJHOW U UHJIMBUyaJIbHOU paboThI;

— TMNpUHUMATh  I[EIHM  COBMECTHOM  JIESITEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUS MO €€
JIOCTHUIKEHUIO: COCTaBJISITh I1aH JIENCTBUIA,
pacnpenenarb pojid C YY€TOM MHEHHUM YYaCTHUKOB
00CYyXXJaTh pe3ylbTaThl COBMECTHOU PabOTHI.

OBiageHue  yHMBepPCAJIbHBIMU peryJsiTuBHbIMHU

NefiCTBUAMU:

r) NIPpUHSATHE ce0s M APYTUX JIOJCH:

— TPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX JIOJEH pU
aHaJIN3€ PE3yJIbTATOB JIEATEbHOCTH;

— TIpU3HaBaTh CBOE MpPaBO W MPaBO APYrUX JIIOAEH Ha
OINOKU;

— pa3BHUBaTh CIOCOOHOCTH MOHHWMATh MHUP C TO3HUITUH

AOJIZKHBI OTpa*kKaTb B

JucuuniauHapHubie (MpeaMeTHBIE) Pe3yabTaThl M JIOJKHBI
0TpPakKaTh:

P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs
OpPTaHWYECKUX BEUICCTB MPH HArpeBaHHH, MOJTYYCHHUE ITHIICHA
U U3yYCHHE €ro CBOWCTB, KayeCTBEHHbIC pEAKIUU Ha
QIBJICTHIBI, KpaxMal, YKCYCHYIO KHCIIOTY; JI€HATyparus
OEJIKOB MPH HAarpEBaHKH, [IBETHBIC PEAKIIUU OCIIKOB; IPOBOIUTH
peakuMd HMOHHOTO OOMEHa, OmNpeneisTh Cpeay BOJHBIX
pacTBOpPOB, KAYECTBCHHBIC PEAKIIMU Ha Cyib(dar-, kKapOoHAT- U

XJIOpUJI-aHUOHBI, Ha KaTUOH aMMOHUS; peiarb
SKCHEpUMEHTAIbHbIE 3a7aud 1o Temam "Mertamisl"
"Hemeramnbl") B COOTBETCTBUM C MpaBWJIAMH TEXHUKU
0e30macHOCTM ~ Hpu  OOpallleHud ¢ BELeCTBAMU U

7a00paTOPHBIM  O0OpPYJOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B ¢opMe 3amucH ypaBHEHUN
COOTBETCTBYIOILIMX pEAaKIU u (OpMyIUpOBaTh BHIBOJABI Ha
OCHOBE 3THX PE3yIbTaTOB.
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APYTOTO YesIOBEKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00

JInyHOCTHBIE Ppe3yabTaThl

4acTu:

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

— cpOpMHUPOBAHHOCTh  DKOJOTUYECKOW  KYJIBTYpBHI,
MMOHMMAHUE BIUSHUA  COIMAIBHO-3KOHOMUYECKUX
MIPOLIECCOB Ha COCTOSIHME MPHUPOAHON U COLMaIbHOU

AOJIKHBI  OTPakKaTb B

JAucuumimHapHbie (NpeaMeTHbIE) Pe3yJbTAThl U J0JLKHbBI
0TPakKATH:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XMUMHYECKOM
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHUpA, POJIU
XUMHUHM B TIO3HAHWUU SIBJICHUM MNPUPOAbI, B (POPMUPOBAHUU
MBIIUJICHUSIT W KYJAbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHATHHON

W3MEHEHUH KJIMMAarta, Cpeibl, OCO3HAHUE I00AJIBLHOTO XapakTepa | TPAaMOTHOCTH, HEOOXOIUMMOW Il pElIeHHs NPaKTHYECKUX
TIPUHITATIBI AKOJIOTHYECKHX MPOOJIeM; 3a/1a4 ¥ HKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
OEPEKIUBOTO — IUIAaHUPOBaHUE M  OCYIIECTBICEHUE JEHUCTBUM B 37I0POBBIO ¥ TIPUPOJIHOM CpelIe;
MPOU3BOJCTBA, OKpYKAIOIleH cpeJe Ha OCHOBE 3HAaHWA Leleil IIP6 10. cdopMUPOBaHHOCTH YMEHHUU COOJIOATH IPaBHIIA
3¢ pexTUBHO YCTOHUMBOTO Pa3BUTHUS YeIOBEYECTBA; 9KOJIOTHUECKH IeIeCO00pa3HOro TMOBEACHUS B OBITY U
NIEHCTBOBATH B —  aKTHBHOC HENpUATHE ICHCTBHIl, MPUHOCAIMUX Bper | TPYAOBOI ACATEILHOCTH B LEISX COXPAHCHHUS CBOCTO 310POBbs
Ype3BbIYANHBIX OKpyKaromeii cpese; U OKpYXaroled NpUPOJAHOW Cpelbl; YYUTHIBATh OIACHOCTH
CUTYaIHSIX —  yMeHue [IPOTHO3HPOBATH neGnaronpusTHple | BO3ICHCTBHSA HA JKUBbIC OPraHU3MbI ONPE/ICICHHBIX BEILECTB,
SKOJIOTHYECKHE  TIOCIHEACTBASL  MPEANpHHAMAaeMbIx | TOHMMas  CMBICH  MOKa3aTels —NpENeibHOH  JIONyCTHMOM
JEWCTBUI, IPEOTBPALIATH HX. KOHIIEHTPalUH.
MeTtanpeameTHblie pe3yJabTaThl J0JKHBI OTPAXKATh:
OBananenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ unopmaumeii:
— UCIONB30BaTh  CpeICTBa  WMH(DOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHA B  pEUICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX u
OpraHU3alMOHHBIX 3a1a4 c COOMIOICHIEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKHA O€30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHHs,  MpPaBOBBIX U
ATUYECKUX HOPM, HOPM nH(pOpMaAITMOHHON
0€30MacHOCTH.
IIK 1.1 JInyHOCTHBIE Ppe3yJabTaThl [J0JUKHbI OTpaxkaTh B | (McuMIuIMHapHble (IpeaAMeTHbIE) Pe3yJbTaTbl U J0JIKHBI
[IpoBoauTh 4acTu: 0TPakKATH:
NPEaPOAaKHYIO IKOJIOTHYECKOT0 BOCIIMTAHUSA: IP6 01. chopmMupoBaHHOCTh TPEACTABICHUA: O XUMHUYECKOU
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MOJITOTOBKY
aBTOTPAHCIOPTHBIX
CpEACTB B Tpo1ecce
OKa3aHMs yCIyT 110
pojaxe
aBTOTPAHCIOPTHBIX
CpeAcTB
MOTPEOUTEIISAM.

K 1.2
OcymecTBiATh
TEXHUYECKOE
oOciTyKMBaHUE
aBTOTPAaHCIIOPTHBIX
CPEACTB.

— c(opMUPOBAaHHOCTh  JKOJIOTUYECKOH  KYJIBTYpHI,
[IOHUMAaHHUE BIUSHUA  COLMAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIBHOU
Cpeasl, OCO3HaHHE  IOOAJBHOTO  XapakTepa
9KOJIOTUYECKUX MTPOo0IIeM;

— IUIAaHMPOBAHME M  OCYILIECTBJICHUE JICUCTBUH B
OKpYXKAIOIlE Cpele Ha OCHOBE 3HAHMA Leled
YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;

— AKTMBHOE HEIpUATHE IEHUCTBHUM, NMPHUHOCAIIUX Bpen
OKpY’KaloIllel cpele;

— YMEHHe IIPOrHO3UPOBATh
JKOJIOTHYECKHE  IOCIECACTBUA
NEUCTBUM, IPENOTBPALLATD HUX.

MeranpeameTrHblie pe3yabTaThl J0JKHBI 0TPAXKaTh:

HeOJ1aronpusTHhIE
IIpEANPUHUMAEMBIX

OBananenue YHUBEPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMU JeHCTBUAMM:

B) padora ¢ undgopmanmeii:

HCIIOJIb30BaTh cpencTaa MH(POPMAITMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI B pereHnn
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX
3alad ¢ CcOoONMoJieHuEM TpeOOBaHUN  APTrOHOMUKH,

TEXHUKU O€30IM1acCHOCTH, TMTHEHBbI, pecypcocOepekeHus,
MPABOBBIX U ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0€30I1aCHOCTH.

COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHUpPaA, POJIU
XMMHUU B TIO3HAHUM SIBIEHUH MPHUPOAbI, B (OPMHUPOBAHUHU
MBINUJICHUA W KYJIbTYPBI JIMYHOCTH, €€ (byHKI.IPIOHEUIBHOfI
IPaMOTHOCTH, HEOOXOIUMON [UIl peIleHUs] HPaKTUYECKUX
3a7a4 U 3KOJIOTHUECKH OOOCHOBAaHHOI'O OTHOIIEHHSI K CBOEMY
3JI0pOBbIO U IPUPOAHOIL cpefe;

IIP6 10. cdopMHUpPOBaHHOCTH YMEHHUH COOJIIOJATh IMpaBHIIa
9KOJIOTUYECKH  1IeJIecCO00pa3HOro IMoBelIeHHs B ObITY U
prIIOBOfI ACATCIIBHOCTH B LCJIAX COXPAaHCHUA CBOCTO 3J0POBbA
U OKpYKarouled NpUPOIHON Cpenibl; YYUTHIBaTh OINACHOCTb
BO3IIGI710TBPI$I Ha JXUBBIC OPraHU3Mbl OIIPCACIICHHBLIX BCHICCTB,
IIOHUMasi CMBICT  [OKaszaTess MpPeJeNbHOW  JOIMYCTHUMOMN
KOHLCHTpAIUH.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEIMETA

«XHUMMUS»

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

. O0bem B

Buj yueOHoit padoThl
yacax

O0bém 00pa3oBaTeIbHOM NMPOrPaMMbI IH CIIATIIMHbI 72
ConepxxaHue y4eOHOIro MaTepuaja 66
B T. 4.
TEOPETUUECKUE 3aHATUI 32
MPAKTUYECKUE 3AHATUSA 22
n1abopaTopHbIE 3aHATH 6
KOHTPOJIbHBIE PAOOTHI 6
IIpogdeccnonaibHO OPHMEHTHPOBAHHOE COJAEPKAHUE (COAepKAHUE 4
MPUKJIAJTHOT0 MOIYJIfA)
BT. Y..
TEOPETHUECKUE 3aHATHS -
MPaKTUYECKHE 3aHATUS 4
IIpomesxyTounasi arrectanus (1updepeHIMPOBAHHBINA 3a4eT) 2

13



2.2. TemaTuyecKkMi IJIAH M COAEPKAHUE TN CIUTITHHBI

HaumenoBanue Conep:xanue yuye0HOro Mmarepuasa (0CHOBHOE M MPO(decCHOHATILHO OPUEHTHPOBAHHOE) O0bém | @opmupyemble
pa3/iesioB M TeM JIadopaTopHbIe U NPAKTHYeCKHe 3aHATHS, IPUKJIAJTHON MOLYJ/Ib YacoB | KOMIIETCHIIUH
! 2 3 4
Coaep:xkaHue y4eOHOIro MaTepuaJia 64
1 cemectp (34 4)

Pa3nea 1. Teoperndeckue 0CHOBbI XMMHH 16
Tema 1.1. Cojaeprxanue yueOHOIr0o MaTepuaJa 4 OK 01
Ocnoenvie  xumuyeckue | XMUMHUUYECKMH d3neMeHT. AtoMm. Snpo aTtoma, wu30TOmBl. DIEKTPOHHAas  00O0JIOYKA.
NOHAMUS U 3aKOHbl. | DHEPreTUYECKNUE YPOBHH, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 3eMeHThl. OCOOEHHOCTH )
Cmpoenue amoma. pacripeieieHus! JIEKTPOHOB M0 OPOUTAISAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB.

OnexkrpoHHasi KOH(urypanus atroMmoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI

IlpakTH4yecKue 3aHATHSA

IpakTuyeckas padora Nel. «OcHosnbie KonuuecmeenHvie 3aKOHbL 8 XUMUU U pacyemvl Ho

VDABHEHUAM XUMUYECKUX PeaKyUiiy.

OTHocuTeNnbHBIE aTOMHAs M MOJIeKyJisipHas Maccel. MonspHas Macca. KonnuecTBo BemiecTsa. 2

MaccoBast nons BemiecTBa. 3akoH ABorajipo. MomspHbelii 00beM razoB. OTHOCUTENIbHAs

IJIOTHOCTH ra30B. PacueTsl 0 ypaBHEHHUSIM XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM MacCOBOM

JI0JIM BElIeCTBa, 00beMa (HOpMaJibHbIE YCIIOBUSI) a30B, KOJMYECTBA BELIECTBA
Tema 1.2. Coaepxanue y4eOHOIro MaTepuaa 2 OK 01
ITepnoanyeckuit 3akoH 1 | [lpakTHyecKue 3aHITHS OK 02
[Tepronmueckas cucrema |[Ipakrudeckasi padora Ne2. «H3yuenue nepuoouteckux 3aKOHOMEePHOCMEN U UX 83aUMOCEA3U
XUMHUYECCKUX DJJIIECMCHTOB |co CmpoeHue_/l/l amomoe).
J. U. Menneneesa. Ilepuognueckas cucreMa xumudeckux anemeHToB /.M. MenneneeBa. CBsi3p nepuogu4ecKoro

3aKoHa ¥ lleproanyeckoi CUCTEMBI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHNUS

aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHs CBOMCTB XHMHYECKUX 3JIEMEHTOB, O0Opa3yeMbIX HMHU 2

IIPOCTBIX M CJIOXKHBIX BEIIECTB 10 IpymnmaM U nepuoaam llepuonnueckoi cucreMsl. 3HAYECHHE
IIEPUOJUYECKOr0 3aKOHA U CHUCTEMbl XUMUYEeCKHUX diemeHTOB .M. Menneneesa B pa3sBUTHH
HayKH.

YcTaHOBIEHUE CBA3U MEXAY CTPOCHMEM aTOMOB XMMHUYECKHMX JJIEMEHTOB U NEPUOIUYECKUM
W3MEHEHUEM CBOMCTB XHMHMYECKMX JJIEMEHTOB M MX COEJIMHEHHH B COOTBETCTBHM C
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II0JIOKEHUEM [Tepnognueckon CUCTEMBI. Pemenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3a/laHUil Ha XapaKTepU3alUI0 XUMHUYECKUX 3JIEMEHTOB «Merammndeckue /
HEMETAJJINYECKUE CBOMCTBA XUMHUYECKHMX DJIEMEHTOB B COOTBETCTBHUH C HUX JJIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHUEM B IEPUOJAMYECKOM CHUCTEME XUMHUYECKMX 3ieMeHToB JI.M.
Meunneneesay

Tema 1.3.
Cmpoenue  sewecmea
U npupooa Xumuieckou
ceasu.  Muoeoobpasue
geujecms

Coaep:xanue yueOHOro MaTepuaJia

Crpoenue BemiecTBa. XuUMHYEcKass CBSI3b. BHIbl XUMHUYECKOH CBSi3U (KOBaJeHTHas
HETIOJISIpHAs U TOJIsIpHAasi, HOHHAs, MeTajuinueckas). MexanusMmbl 00pa3oBaHusl KOBAJICHTHOU
XUMHUYECKOH CBsi3M (OOMEHHBIN M JOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3b. BaneHTHOCTS.
DneKkTpooTpunateabHOCTh. CTeneHnb okucieHus. oHbl: KAaTHOHBI U aHUOHBI

IlpakTHyecKkue 3aHATHSA

IpakTuyeckas padora Ned. «Cmpoenue sewjecmaa u npupooa XuMudecko Cesa3u».
JleMoHCTpanus MOJAENe KPHUCTANIMYECKUX PEIIeTOK: MOHHOM (XJIOpHUI HATpusi), aTOMHOU
(rpaduT m anMaz), MOJICKYISAPHOU (YTIIEKUCIBIN Ta3, UO0J), METAINICCKON (HATPHI, MarHU,
Mezb). Perienne mpakTH4YeCKUX 3aJlaHuil Ha COCTaBIIEHUE AIIEKTPOHHO-Tpadudeckux Gopmyn
251eMeHTOB 1—4 nepuojoB

OK 01

Tema 1.4.
Knaccugpurayus,

u HOMeHKIamypa
Heopeanu4ecKux
seujecms

Coaep:xxanue yueOHOro MaTepHuaJia

Knaccupukanuss Heopranmdeckux BemecTB. HoMeHKiIaTypa HEOPraHWYECKHX BEIECTB
(oKcuAbI, TUIPOKCHUBI, KUCIOTHI, coiM). BemiecTBa MOJIEKYISPHOIO U HEMOJEKYJISPHOTO
CTpoeHMs. ArperatHble COCTOSIHMS BeulecTBa. KpucTramumueckue M amMopgHBbIE BEIIECTBA.
3aKOH TMOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbl KPUCTAUIMYECKUX PpEIIETOK (aToMHas,
MOJIEKYJISIpHAsi, HWOHHAs, MeETaJyIM4yecKas). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIMA
KPUCTAIUIMYECKON PEIETKH

IIpakTHYecKHe 3aHATHSA

IIpakTnuyeckas padora Ne 4. «Homenknamypa Heopeanuieckux 6euecmey.

Pemenne mnpakTHYecKUX 3aJaHUN MO KJIacCHU(UKalMM, HOMEHKIAType M XUMHYECKHM
(dbopMyslaM HEOPraHMYECKHX BELIECTB Pa3IMYHBIX KJaccoB (yrapHbIil ra3, YIJIEKUCIBIA ras,
aMMHaK, TaleHas U3BeCThb, HEraleHasi U3BeCTh, INThEBAs COAA U IPYIMX): Ha3BaHUs BEIIECTB
o mexayHaponnoit (MFOITAK) unu TpuBHaibHON HOMEHKIIAType M COCTaBJIeHHE (OPMYJIbI
XMMHUYECKHX BEIIECTB, OINpeJesieHne MPUHAMISKHOCTH K kiaccy. [lowck mHpopmanuu mo
Ha3BaHMSIM, HUACHTU(DUKATOpaM, CTPYKTypHbIM  (opmynaMm. AHaIM3  XUMHUYECKOM
uHpOpMalNY, MOIy4aeMON M3 pa3HbIX MCTOYHHKOB (CPEACTB MaccoBOW MH(pOpMalUH, CETh
WHutepuer u apyrue)

OK 01
OK 02

Tema 1.5.

Conep:xanue yueOHOro MaTepuaJia

OK 01
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Tunuwt XUMUYLECKUX
pearyui

Xumuyeckass peakuusa. Kraccuduxamumss XUMUYECKMX peakIMii B HEOPraHWYecKOW U
OpPraHMYECKON XMMHUM. 3aKOHbI COXPAHEHMsI MAacChl BEILECTBA, COXPAHEHUS U IpPEBpalLCHUs
SHEPTMM NpPHU XHUMHYECKMX  peakuusax. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKLUU
(YpaBHEHMS OKHCIIEHUSI-BOCCTAHOBJICHUS, CTEIIEHb OKHCIIEHUS, OKUCIUTENb U BOCCTAHOBUTEND,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU B NPHUPOAE, MPOU3BOIACTBEHHBIX Ipoleccax Hu
KHU3HEIESITEIbHOCTH OPraHU3MOB)

Tema 1.6.
Cropocmp
peaxkyuii.
pasnogecue

XUMUYECKUX
Xumuueckoe

Copep:kaHue y4eOHOTr0 MaTepuaJa

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPHUPOABI PEATUPYIOLINX
BEILIECTB, KOHUEHTPALMU PEarupyroluX BELIECTB, TEMIEPATYPbl U IUIOIIAAM PEAKLIMOHHOU
MOBEpXHOCTU. TertoBble APQPEKTHl XUMHUYECKUX PEAKIUH: DK30- M JHIOTCPMHUYCCKHE
peakuuu. OOpaTuMble peakiuu. XuUMUYeckoe paBHOBecue. DakTopbl, BIMSIONINE Ha
COCTOSIHME€ XMMHUYECKOTO paBHOBECHs (KOHILIEHTpAIMs PEareHTOB WJIM MPOAYKTOB PEAKIIWH,
nasienue, remnepatypa). [punmun Jle [llarense

HpaKanecmle 3AHATHUSA

IIpakTnueckas padora NeS. «Buusxue paziuyHvlx (axkmopos Ha CKOpPOCMb XUMUYECKOU
peaxkyuuy.

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHanu3 (AKTOPOB, BIMSIOMIMX Ha
M3MEHEHNE CKOPOCTH XUMHYECKOW peakIuu. 3aBUCUMOCTh CKOPOCTH XUMHUECKOU pPEeaKIuu OT
MPUCYTCTBUS KaTalu3aropa Ha IPUMEPE pa3IOKEHUS IEpOKCHAA BOAOPOAA C IOMOIIBIO
JMOKCUJA MapraHila W KaTanasbl. PenieHne nNpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHUN Ha
npuMmeHenne npuHuumna Jle-Illarense st HaX0XKACHUS HANIPABICHUS CMELICHUS PaBHOBECHUS
XUMUYECKONW peakuu U aHaiu3 (PaKTOpOB, BIMUSIOMIUX HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS

OK 01
OK 02

Tema 1.7.

Pacmeopwi, meopus
INEKMPOTUMULECKOU
ouccoyuayuu U UOHHBIU
obmeH

ConepxaHue y4eGHOro MaTepuaJjia

PactBopel. Buasl pacTBOpOB MO COJEP:KAHMIO PACTBOPEHHOI'O BelleCTBa. PacTBOPUMOCTD.
[TonsiTue o nucnepcHBIX cuctemax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpPHL. MaccoBasi J0Jis
BemiectBa B pactBope. Ilomstue o BomopogHoM mokazatene (pH) pactBopa.
OnektponuTrueckas auccornuarusi. CuibHbIE W claOble AJEKTPOJIUTHI, HEIIEKTPOIUTHI.
Peakiinu noHHOro oOMeHa

JlaGopaTropHble 3aHATUA

JlabopaTopuas padora Nel «/Ipucomoenenue pacmeoposy.
[IpuroroBneHnue pacTBOPOB 3aJaHHOM MacCOBOM J10JI€ paCTBOPEHHOI'O BEILECTBA, IPOBEICHUE
peakuuii HMOHHOTO OOMEHa, ONpeJelIeHHe Cpeabl pPacTBOPOB BEIIECTB C  MOMOIILBIO

YHUBCPCAJIBHOI'0O HWHAUKATOpA (KI/ICJ'IaH, HCﬁTpaHBHaH, IJ_ICJ'IO‘{HaSI). 3a,Z[aHI/ISI Ha COCTaBJICHUC

OK 01
OK 02
OK 04
OK 07
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HMOHHBIX peakuuil. Pelmenne NnpakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHMi Ha PacTBOPBI,
UCTOJIb3yeMbIe B OBITOBO U MPOU3BOJCTBEHHON ACATEIBHOCTH YEJI0BEKa

KonTtposabnas pa6ora 1

CrtpoeHue BellecTBa 1 XMMUYECKUE peakuHu (1o pasaeny 1).

Pa3ned 2. Heopranuyeckasi Xumusi

10

Tema 2.1.
Memannuv.

Copep:kaHue y4eOHOIro MaTepuaJa

Merambl. Tlonmokenune wmetaymioB B Ilepumomnueckold cucTeMe XUMHUYECKHX JJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHUS SJEKTPOHHBIX 000J0YeK aroMoB MeTauioB. OOmme ¢usnueckue
cBoiictBa MetayuioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKUN psAJl HANPSHKEHUA METaJUIoB.
XUMHYECKHE CBOMCTBA BAXHEHIITNX METAJUIOB (HATPUH, KalHi, KaJbIMi, MArHUN, ATFOMUHUN,
LMHK, XpOM, >Kele30, MeAb) U UX coeAuHeHud. OOmme crnocoObl MOTYyYEHHsS METauIoB.
[IpuMeneHne MeTaioB B OBITY U TEXHUKE

Tema 2.2. Hememanoi.

Hemeramnsl. [lonoxenue nemeraimioB B lleprognyeckod cucreMe XMMHUYECKHX 3JIEMEHTOB
J.1. MeHneneeBa M OCOOCHHOCTH CTPOCHHUS aroMoB. (DH3WYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMeTaJIoB (Ha mpuMepe KUclopoaa, cepbl, pochopa u yriaepoaa). XumMuueckue
CBOWCTBA W TIPUMEHEHHE BaXHEHININX HEMETAUIOB (TaJIOTEHOB, Cepbl, a3o01a, (ocdopa,
yriaepoiga M KPEeMHHS) U HUX COCOUHEHUH (OKCHUIOB, KHCIOPOACOJACPKAIIUX KHCIOT,
BOJIOPOAHBIX coenHEeHH ). [[puMeHeHne BaXKHEUIIINX HEMETAINIOB U UX COCTMHEHUN

Tema 2.3. OcrogHble
K1accbl  HeOpeaHu4ecKux
seuyecms.

XHWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX BEIIECTB (OKCUIOB, THAPOKCHIIOB,
KHUCJIOT, cojied W 1ap.). ['eHeTnueckas CBS3b HEOPraHWYECKUX BEIIECTB, MPUHAICKANUX K
pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTHIX BELIECTB, BOJOPOIHBIX
COEJIMHEHHH, BBICITUX OKCHJIOB U THAPOKCHJIOB

IIpakTHYecKHe 3aHATHA

IpakTuyeckasi padora Ne 6. « Quzuxo-xumuyeckue c80UCMEA HEOPSAHULECKUX BEUJeCMBH.
CocraBiieHHEe ypaBHEHUN XHMHYECKUX PEaKUUH C Yy4acTUEM TPOCTBIX M CIOXKHBIX
HEOPraHMYECKHUX BEIIECTB: METaVIOB M HEMETAJUIOB; OKCHJOB METaJUIOB, HEMETAUIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPTaHMYECKUX KHUCIOT, OCHOBAHUN U aM(pOTEPHBIX I'MJIPOKCHUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérsl Macchl BenecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WK
00BEMY OJHOTO M3 YYacTBYIOLIUX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJJHO M3 BEILECTB UMEET NMpUMecH. PerieHue npakTuko-
OpUEHTHPOBAHHBIX 3aJaHHI Ha CBOICTBa, COCTAB, MOJY4YeHHE U O€30MacHOE MCIOJIb30BaHUE

OK 01
OK 02
OK 04
IIK 1.1,
IIK 1.2
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BayKHEHIITNX HCOPIraHN4YCCKUX BCIICCTB B 6BITy u HpO(l)eCCHOHaHBHOﬁ JCATCIbHOCTH YCJIOBCKA.

Tema 2.4.
Nnentuduxarnus

Coaep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHSA

2 cemecmp (38 u)

JlaGopaTtopHas padora Ne2 «/oenmugukayus HeopeaHuveckux 6euwecmey.
Pemienue sxcnepuMeHTaNbHbIX 3a/1a4 110 XUMHUYECKUM CBOWCTBAM METAJUIOB U HEMETAJUIOB, 110

HCOPTaHMHCCKHIX BCIICCTB | ac1103HaBAHMIO M TONYYCHHIO COCIMHEHWMH METAIOB M HEMETAIUIOB (B3aHMOJCHCTBHE 8112 8;
T'MJIPOKCUA AJIFOMUHMS C pAaCTBOPAMHU KHUCIIOT U 1iesouel,). Mnentudukanus HeopraHn4eckux OK 04
BEIIECTB C HMCIOJIB30BAHUEM HMX (DU3UKO-XMUMHUYECKUX CBOMCTB, XapaKTEPHBIX KadyeCTBEHHBIX
peakumii. KauecTBeHHbIe peakuuu Ha Cyib(ar-, KapOOHAT- U XJOPHI-aHUOHBI, HA KaTHOHbI
METAJUIOB M KATHOH aMMOHHUSI
KounTposbHas padora 2 |CBolicTBa HEOPraHMUYECKUX BEIIECTB (TI0 pa3aeny 2)
Pa3znen 3. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMHUM.
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Bseoenue ¢|Ilpeamer opraHn4ecKkoil XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE W 3HAUYCHUE B IOJYYCHUH HOBBIX
OpP2AHUYECKYI0 XUMUio. |BELIECTB W MaTepuayioB. TeopHus CTpOeHHUs opraHudeckux coenuHeHuid A.M. bytnepoma, eé
OCHOBHbIE N0JI0’KeHUA. CTPYKTypHBIE (POPMYJIbI OpraHUYECKHUX BellecTB. ['oMonorus, uzomepus. IIK 1.1,
XuMHUECKas CBSI3b B OPraHMUECKUX COCTUHEHUAX: KPAaTHbIE CBSI3H, G- U T-CBA3H. K 1.2

[IpencraBnenne o kinaccudukaluy oOpraHMYEcKUX BemiecTB. HoMeHKiaTypa oOpraHM4ecKHX
COEMHEHUH (CucTeMaTHUecKas) U TPUBUAJIbHbIC Ha3BaHUs BaKHEHIIMX MpeCcTaBUTENeH KIaccoB
OpraHMYECKUX BEIIECTB

IIpakTHYecKHe 3aHATHSA

IIpakTuyeckasi pabora Ne7. « Homenxknamypa opeanuueckux euecmsy.

OzHakoMJieHHE ¢ oOOpa3laMH OpraHWYeCKHX BEIIECTB W MaTepualaMd Ha WX OCHOBE,
MOJICIUPOBAHNE MOJICKYJI OPTAaHMYECKUX BEIICCTB, HAOJIOACHUE M OMMCAHNE JEMOHCTPAIMOHHBIX
OTIBITOB MO MPEBPALICHUIO OPTaHUYECKHUX BEIIECTB IMPU HATPEeBaHWH (TIABICHHE, OOyTIMBaHUE U
ropenne). CoCcTaBiIeHHUE MOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OPraHMYECKUX BEIIECTB
OTAENBHBIX KJIACCOB, HCHOJIb3yS MX HAa3BaHUSA MO CHUCTEMAaTUYECKOM U TPUBHAIBHOMU
HOMEHKJIaType (3TWUJieH, aleTusieH, TiulepuH, ¢eHon, (opMaibAeru, YKCyCHas KHCIOTa,
runyH). Pacdersl mpocteiimiedt GopMynbl OpraHUYeCKOW MOJIEKYJbl, UCXOJS U3 DIEMEHTHOTO
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cocrana (B %)

Pa3znen 4. YrieBoaopoanbl 10
Tema 4.1. Conepsxanne y4eGHOro MaTepuaia 8 OK 01
Venesooopoowr  u  ux|TIpenenbHble yraeBoaOpOAb! (aIKaHbI): COCTaB U CTPOEHME, TOMOIOIMYECKUii psa. MeTaH U STaH: OK 02
NpUpOOHblE UCMOYHUKU|COCTAB, CTPOEHME, (U3MUYECKME M XHUMHYECKHE CBOWCTBA (DEAKIMU 3aMEIleHHs M TopeHus),| 2 OK 04
IIOJIy4YEHUE U IPUMEHECHHUE.
HenpenensHble yrieBogopoas! (aIKEHbI, AIKAAUECHBI, JIKUHBI).
Tema 4.2.| AiiKeHBI: COCTaB M CTPOEHHE, TOMOIOTHYECKMi psjl. DTUIEH M MPOMMIEH: COCTaB, CTPOEHHME,
Henpeoenvhvie ¢du3nyecKkue U XMMHYECKHE CBOMCTBA (peakUy T'HIpUpPOBaHMs, rajJOreHUpOBaHUs, THAPATALUY,
Y211e8000p00bl. ApeHbl. |oKUCIeHHS H MNOJIUMEPU3ALINH) TTOTyYEeHUE U IPUMEHEHHUE.
Ankanuensl: OyraameH-1,3 u MetminOyranuen-1,3, XUMHUYECKOE CTPOCHHE, CBOMCTBA (peaKius
HOJMMEPHU3aLMK), IPUMEHEHHUE (11 CHHTE3a IPUPOIHOTO U CHHTETHYECKOIO KayyyKa U PEe3HHBI). 2
AJKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHM psl. AIETHICH: COCTaB,
XMMHUYECKOE CTpPOCHHE, (U3MUECKHe U XUMHUECKHE CBOMCTBAa (peakuuu TI'MIpUPOBAHUS,
raJIOTEHUPOBAHUS,  TUApaTallMM  TOPEHHs), IMOJydyeHWE M  IPUMEHEHUE  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIsl CBapKM UM PE3KM METalIoB). ApOMaTHUYECKHe
yIeBo10poAbl (apeHsl). ben3oun u Tomyour.
Tema 4.3. Copepxanue yu4eOHOro MaTepuasa 2 OK 02
Dusuko-xumuueckue |JlaboparopHble 3aHATHS OK 04
CBOICTBA JlaGopaTopHnas pa6ora Ne3 «Ceoticmea y2ne6000po0osy.
YHJICBOIOPOIOB TpuBHuanpHas U MEXIyHApOJHas HOMEHKJATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYYEHHS )
yraeBonoponos. Ilomyuenue sTuneHa M M3yd4eHHME €ro CBOMCTB. MopaenumpoBaHHE MOJIEKYN U
XUMHYECKMX MPEBpAIICHUI YIJIE€BOJOPOAOB (Ha MpUMEpe 3TaHa, 3TUJICHA, aleTHIeHa U JAp.) U
raJIOT€HONPOU3BOAHBIX
Pasznea S. Kucaopomoconepsxkamue opraHnyecKkie coeiuHeHus 14
Tema S.1. Copepxanue y4eOHOIro MaTepuasa 2 OK 01
Cnupmui. @enon [IpenensHble OAHOATOMHBIE CIIUPTHI (METAHOJ M TAHOJ): CTPOEHHE, PU3NUYECKUE U XUMUYECKHE OK 07
CBOICTBa (peaklMHM C aKTUBHBIMH MeETaJlJIlaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE), MPUMEHEHHUE.
BonoponHeie cBsizu MexAy MoOJIEKyJamMu cOUpTOB. PU3MOIOrMUYECKOEe ACHCTBHE METaHOJa U
3TaHOJIa Ha OpPraHU3M YeJIOBeKa. 2

MHoOroaToMHbI€ CIUPTHI (ITUJIICHTINKONIb U TIUIEPUH): CTpOeHHE, (PU3MUeCKHe U XMUMHUYECKUE
CBOMCTBAa (B3aMMOJIEHCTBHE CO IIEJIOYHBIMH METAJJIaMH, KadeCTBEHHAs peakuus Ha
MHOTOaTOMHBIE CTHUPTHI). DPU3MOJIIOTUYECKOE NEWCTBUE HAa OpraHu3M uesnoBeka. lIpuMeHeHue
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[JIMLEPUHA U STHIJICHTJIUKOJIS.
®enon. CTpoeHHE MOJICKYIbI, (U3NYECKUE M XUMHYECKHE CBOHCTBa (eHona. TOKCHYHOCTh
denona, ero pusnosoruueckoe AecTBUE Ha Opranu3M uenoseka. [Ipumenenue genomna

Tema 5.2.

Anvoecuoul.
Kapbonosvie kuciomeol.
Croocubie 2¢hupni

Coaep:xanue yueOHOro MaTepHaJia

Anpaerufibl U KETOHBI ((popMasblerujl, aueTajibJerui, aleToH): CTPOCHUEe, (PU3NYECKHEe U
XUMHUYECKHE CBOMCTBA (pEakUMM OKHUCIEHHS M BOCCTAHOBJIEHMS, KAaueCTBEHHBIE pEaKLUu),
MOJIy4YeHUE U IPUMEHEHUE.

OIHOOCHOBHBIE TMpefeiibHbIe KapOOHOBBIE KHUCIOTHI (MypaBbHMHAs M YKCYCHash KHCIJIOTBI):
cTpoeHue, (u3nueckue U XHUMHUYECKHME CBoicTBa (OOIIME CBOICTBA KHCIOT, peaKius
sTepuduKanmu), MojdydeHne U mnpuMmeHeHne. CrTeapuHOBas M OJIGMHOBAs KHCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICHINX KapOOHOBBIX KHUCIIOT, UX
MOIOILIEE IEUCTBHE.

CrnosxxHble 2QUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['Haponu3 cioxkHbIX 3¢upoB. JKupsi.
I'upponns xupoB. [Ipumenenne xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yenesoowt

Coaep:xanue yue0HOro MaTepHaJia

VYrneBoasl: coCTaB, KiIacCH(UKAIUS YIIEBOAOB (MOHO-, AM- W TOJHcaxapuiabl). [mokoza —
HOPOCTEHIIMKA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHUS MOJIEKYJbl, (PU3MYECKHe U XUMHYECKUE
CBOMcTBa IIIOKO3bI (B3auMmogneilctBue ¢ rujapokcuaom wmeau (II), oxucnenne amMMuadHbIM
pactBopoM okcuja cepedbpa (I), BocctaHoBieHUe, OpOKEHHE TIIHOKO3bI), HAX0XKJCHUE B IPUPO/IE,
IPUMEHEHUE TJIIOKO3bl, OMOJOrMYecKas pojib B IKU3HEACSITEIbHOCTH OpraHu3Ma 4eJOBeKa.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Caxapo3za — mpeacTaBUTENb JUCaxapHuioB, TUIPOJIM3 Ccaxapo3bl, HaXOXJIEHHE B MpPHUPOJE U
IIPUMEHEHHUE.

[Tonucaxapuapl: KpaxManl M IEJUI0J03a Kak HpupojHble moiumepbl. CTpoeHue Kpaxmana U
LEJUTIOJIO3BI, PU3UUECKUE U XMMUYECKHE CBOMCTBA Kpaxmaia (TMIpoJin3, KaueCTBEHHAsl peakius ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COAePKAIINAX
OpraHN4YeCKHUX
COoeIMHEHNH

Coaep:xanue yueOHOro MaTepHaJia

IIpakTnyeckue 3aHATHS

IIpakTuyeckas padora Ne§.
COCOUHEHULLY.

TpuBmambHas W MEXKIyHApPOJHAsS HOMEHKIATypa, XHMHUYECKHE CBOWCTBA, CITOCOOBI TOTYYCHHS
CIUPTOB ¥ (HEHOIIOB, KAPOOHOBBIX KUCIOT U YPHUPOB, albJACTHAOB U KeTOHOB. COCTaBICHUE CXEM
peakiuii (B TOM 4YHCJIE IO MPEATIOKECHHBIM IIETIOYKaM IPEBpaIleHni), XapaKTePU3YIOIIHX
XUMHYECKHE CBOMCTBA KUCIOPOIOCOACPIKANIUX OPTaHUYECKUX COCTUHEHUH

«Homenxknamypa  xucnopooocodepoicawux — OpeaHudeckKux

\S]

OK 01
OK 02
OK 04
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IIpakTuyeckass padora Ne9. «Xumuueckue u ¢puzuuecxkue ceolcmea KuUciopoOOCOOePHCaAuUxX
OP2AHUYECKUX COCOUHEHUSLY.
[IpoBenenune, HaOMIOACHHE M OINUCAHUE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CHHUPTOB,

KAUECTBEHHbIE PEaKLUUU OJHOATOMHBIX CHHUPTOB (OKHcIeHue 3TaHona okcuaoM menu (II)), 2
MHOT0aTOMHBIX CIHPTOB (B3auMojeiicTBue riuuepuHa ¢ ruapokcunom menu (1)), anpnerunon
(oxkucineHMe aMMuadyHbIM pacTBopoM okcuaa cepebpa(l) u  rugpokcumom wMmemu (1),
B3aMMOJICHCTBHE KpaxMalia ¢ 10JJoM), H3y4Ye€HUE CBOMCTB PacTBOpPa YKCYCHOW KHCIIOTHI
Pasnen 6. A3oTcoaep:kaiye opraHudecKne coeIMHeHus 4
Tema 6.1. Coaep:xkaHue y4eOHOT0 MaTepHaJia 4 OK 01
Amuns. AMUHBI: METUJIAMHH — TMPOCTEUIINI IMpEeACTaBUTENb aMHUHOB: COCTaB, XUMHUYECKOE CTPOECHHE, OK 02
Amunoxuciomei. (bU3HYECKUEe U XUMHUYECKUE CBOMCTBA, HAXOXKIECHUE B IPUPOJIE. OK 04
benku AMUHOKHCIIOTBI Kak aM(OTEpHbIE OpraHMYeCKue CcoeAuHEHUs. DHU3nuecKue M XHUMHUYECKHE
CBOICTBAa aMHHOKHCIOT (Ha NpuUMepe TIUIuHA). buomornyeckoe 3HAYEHHE AMHHOKHCIIOT. 2
[TenTuaer.
benku kak mpuponHsie monuMepsl. llepBuuHasi, BTOpUYHAST U TPETHYHAS CTPYKTypa OEIKOB.
XUMHYECKHE CBOMCTBA OEITKOB: TUAPOIIU3, IEHATYpAIHs], KAYECTBEHHBIC PEaKIIUU Ha OEIIKU
IIpakTH4yeckue 3aHATHS
I[IpakTuyeckast padora Nel0. « Ceoticmea azomocooepaircauyux opeaHuueckKux coeOUHeHuil.
dusnyueckue U XMMUYECKHE CBOMCTBA aMUHOB (peakIMK ¢ KUCIOTaMU U TOPEHHsI) U aMUHOKHUCIIOT 2
(Ha mpumepe riuuuHa). HabmioneHue M onucaHue JAEMOHCTPALMOHHBIX OIBITOB: JIEHATyparus
0EJIKOB NPH HarpeBaHHM, IIBETHbIE PEaKIIUU OEJIKOB
Pa3nes 7. BbicokOMoJIeKYJISIpHbIE COeIMHEHUSI 2
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJia 2 OK 01
[TnacTMacchl. TlpakTH4ecKHe 3aHATHS OK 02
Kayuyxu. Bonokna IpakTuyeckass padora Nell. «Cummes, amanuz u Kuaccuguxayusi 8biCOKOMONEKYNAPHBIX OK 04
COeOUHeHUI»
OCHOBHbIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHWI: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3allUU, CPEAHssI MOJEKylsipHas macca. OCHOBHBbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL. 2

O3nakomiieHHE ¢ 00pa3liaMu MPHUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, Kay4yKOB:
IIacTMacchl (MOJIMATHIIEH, TOTUIPONIIEH, TOTUBUHIIIXJIOPUL, TIOTUCTUPOI); HATYpaIbHBIN U
CHUHTETHYECKUE Kaydykd (OyTaqueHOBBIH, XJIOPONPEHOBBIA M HW3OMPEHOBBINH); BOJIOKHA
(HaTypanbHBIE (XJIONOK, HIEPCTh, WIENK), MCKYCCTBEHHBbIE (alleTaTHOE BOJOKHO, BHCKO03a),
CHHTETHYECKHUE (KalpoH M JaBCaH)

21




KonTposbHasi pabora 3 |CprKTypa U CBOICTBA OpraHMYECKHUX BelIecTB (1o pazaenam 3-7).

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlepPKaAHNE (COMEPKAHUE TPUKJIIATHOTO MOIYJIs1)

Pa3jnen 8. Xumusi B ObITY H IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJ0OBEKa

Tema 8.1.

XuMudeckue
TEXHOJIOTHU

B IIOBCEIHEBHOMI
u  1npodeccHoHaTbHOU
JeITEILHOCTH YeJIoBEKA

Coaep:xanue yueOHOro MaTepuaJia

>N I N )

IIpakTuyeckast padora Ne 12. «/lpasuna 6e30nachoco uUCNONL308AHUS NEKAPCMBEHHbIX
npenapamos, ObIMOBOU XuMuu 8 HnoeceOHegHou  oicusnuy. llpaBuiia  AKOJIOTMYECKH
11e71eco00pa3Horo MOBEACHUS B OBITY U TPYAOBOHM NEATEIBHOCTH B IENIAX COXPAaHEHUS CBOETO
3I0POBBSl M OKPYXKAIOIIEH MPUPOJHON CpPEJibl, OMACHOCTh BO3JEHCTBUS HA >KUBBIE OpPraHU3MBbI
OPraHMYECKUX  BELIECTB  OTHAEIbHBIX  KIAaccOoB  (YIJIEBOAOPOIBI,  CHHUPTHL,  (PEHOJIBI,
XJIOPOPTaHUYECKUE MPOU3BOJHBIC, ANBICTHABI W JIp.), MOKa3aTeb NPEIEIbHO JOMYCTUMOMN
KOHIIEHTPALUU U €Tr0 UCIIOJIb30BaHUE.

Ponp xumum B oOecrieueHHUH SKOJOTUYECKOW, IHEPreTUYECKOM W THUIIEBON 0€30MacHOCTH,
pa3BUTUM  MEAMIIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B 3aBUCHMOCTH OT BHUJA
poecCHOHATEHOM JeSTSIILHOCTH ), HOBBIX MCTOYHUKOB dHEPTUHU (QJTbTEPHATUBHBIC UCTOYHUKU
SHEprum). XUMHUs U 3I0pOBbE YEJIOBEKa: MpaBuiia 0€30MacHOr0 UCIOIb30BaHUS JIEKAPCTBEHHBIX
rpenaparoB, OBITOBOM XUMHUU B IOBCETHEBHON KU3HH.

IlpakTH4yecKkue 3aHATHSA

IpakTnyeckas padora Nel3. «llpumenenue xumuueckux eewjecme u MeXHONOSULU C YYEemom
byoyweli npogheccuonanbHol 0esmenrbHOCmuy.

Pemenne keiic-3amad 1Mo TeMam: NHINEBBIE MPOAYKTHI, OCHOBBI DPAIMOHAIBHOTO THTAHUS,
Ba)XHEHIIME CTPOUTENIbHBIE M  KOHCTPYKLIMOHHBIE MaTepHalibl, CEIbCKOXO035HCTBEHHOE
IIPOM3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepUalbl JUIsl SJCKTPOHWKH, HAHOMATEpHAJIb,
TEeKCTHJIbHbIE BOJIOKHA, MCTOYHMKH SHEPrHMM, OpraHMYeCKHe M MHUHEpallbHble YI00peHwUs,
JIEKapCTBEHHbIE M KOCMETHYECKUE TIpenapaThl, OBITOBAs XUMHSI, MATEPUAIIBI U3 UCKYCCTBEHHBIX U
CHUHTETHUYECKUX BOJIOKOH.

3amura: [lpencraBieHue pe3yabTaTOB peIICHHMs] Keic-3amad B opMe MHUHH-TOKIAAa
(romyckaercst MCIoJIb30BaHUe IpaMueCcKUX U MPE3eHTAIlMOHHBIX MaTepHajIoB).

OK 01
OK 02
OK 1.1
OK 1.2

Ilpome:xxyTouHasi arrectanus no gucuumianue (muddepeHnrpoBaHHbIN 3a49eT).

Bcero
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3. YCJIOBHUA PEAJ/IM3AIIMU TIPOI'PAMMBI YYEBHOI'O
MNPEAMETA
3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHUYECKOMY

o0ecreYeHu 0

JUist  peanuzanuy  OporpaMmbl  y4eOHOTO TpeaMeTa JOJIKHBI  OBITh
MPEAYyCMOTPEHBl CIEAYIOIINE CIEIUalbHbIE TOMEIIECHUs: Y4eOHBbIM KaOuHeT
XUMUH U/WIH Y4eOHOU XUMUYIECKOH JTab0paToOpuH.

D¢ddexTuBHOCTD TMpernoiaBaHus YI4eOHOTO MpeaMeTa «XUMHUS» 3aBHCHT OT
HaJM4Msl COOTBETCTBYIOIIETO MAaTePHUATLHO-TEXHHYECKOTO OCHAIEHUSA. ITO
OOBSCHSETCSI  OCOOCHHOCTSAMHM  JUCIUIUIMHBI, B  TEPBYI0  odepenp, €€
DKCIIEPUMEHTAJILHBIM ~ XapakTEpPOM, I[IUPOKUM CHEKTPOM TMPUMEHEHUS U
MPAKTUYECKOH  3HAYMMOCTHIO. PeKOMeHIyemMoe  MaTepHallbHO-TEXHHUYECKOE
oOecrieueHne KaOWHETa XUMHM M XUMUYECKOM JIabopaTopuu  BKIIOYAET:
CHEIUAIN3UPOBAHHYI0O MeOelb H CHUCTEMBl XpaHCHHUS, TEXHHUYECKHE U
AJIEKTPOHHBIE CpeAcTBa OOyYeHHS, JIEMOHCTPAIIMOHHBIC Y4eOHO-HATJISIHBIC
nocoOus, JAEMOHCTpAllMOHHOE 00OpyJ0OBaHWE U MNPUOOPHI, JabOpaTOpPHO-
TEXHOJOTHYECKoe 000pya0BaHuE, JTa0OPATOPHYIO XUMUYECKYIO TIOCYAY, MOJIEIH
(oOBeMHBIE W TUIOCKHE), HATypaJbHble OOBEKTH (KOJUICKIIUH, XUMHUYECKHE

peakTUBbI), 000PyAOBaHHUE JIAOOPAHTCKOM.

Crnenmnann3npoBanHas MedeJIb H CHCTEMbI XPaHeHHUs

1 | Cron naGopaTOpHBIN JEMOHCTPAIIMOHHBIN (C 3aIUTHBIM, XUMOCTOWKHM M TEPMOCTOUKUM
MTOKPBITUEM, PAKOBUHOM, ITOJIBOJIKOM U OTBEAECHUEM BOJbl, CAHTEXHUKOM,
AIIEKTPUYECKUMHU PO3ETKAMU, aBTOMAaTAMH aBApUIHOTO OTKIJIFOUECHHS TOKA)

2 | Cron nabopaTopHbIN IEMOHCTPAIIMOHHBIN ¢ HAJCTPOMKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cron yueHH4ecKHil 1TaOOpaTOPHBIN, PErYIHPYEMBbIN IO BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPHITHEM, PAKOBUHOM, OOPTUKOM 10 HAPY>KHOMY
Kparo, OJIBOIKOW U OTBEJICHUEM BOJIbI, U CAHTEXHUKOMN )/CTON yICHUUECKHIA,
PEryIUpPYEMBIi TIO BBICOTE (MPUOOPETAETCS TOIBKO IPH HATUYUHN CIIEIIUATFHOTO
71a060PaTOPHOTO OCTPOBHOTO CTOJA) (10 KOIUUECmB)Y 00yYaAouWuUxcsl)

4 | Ctyn yaeHU4eCcKuil (no Koauvecmasy o0yuanuwuxcs)

91

Oruerymuresnb

(@)

Jocka kiaccHasi/PenbcoBast cuctema ¢ KIIaCCHOW U MHTEPAaKTUBHON JTOCKOM
(mporpamMmHOe o0ecrieueHre, MPOeKTop, KPEIJIEHUs! B KOMIIEKTE)/HHTEPaKTUBHON
MaHeNbIo (MPOrpaMMHOE 00eCTIeYeHUE B KOMILIIEKTE)

CTon ¢ simmKaMu JUIsl XpaHEHUs/TYMOOU (pabouee mecmo npenodasameinsi)

Kpecno oduchoe (pabouee mecmo npenodasamens)

O |00

Jlocka npoOkoBasi//locka MarHUTHO-MapKepHast

10 | Cucrema (yCTpONCTBO) /ISl 3aT€MHEHHUSI OKOH
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11

[ITkad BHITSXKHON MaHOPAMHBIT

12

[xad mist XxpaneHus yaeOHbBIX TOCOOMIA

13

ArnTedka yHUBepcaJlbHas Ul OKa3aHUsI IEPBOM MEAUIIMHCKON ITOMOLIU

TexHuueckue cpeacraa

[S—

MHOroyHKIIMOHATHHOE YCTPOHCTBO/TIPUHTEP

HHTepakTUBHBINA MPOTPaMMHO-aNTIapaTHBIA KOMIUIEKC MOOUJIBLHBIN HIIM CTAllMOHAPHBINA
(mporpamMmHOE obecrieueHune, MpoeKTop, KperieHne B KoMIUIeKTe)/PenbcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM J10CKOM (IIporpaMMHoOe obecriedeHue, MpoeKTop, KperieHue
B KOMIUJICKTE )/ HHTEPAKTUBHON MaHENbI0 (IpOrpaMMHOE 00eCTieYeHHE B KOMILJIEKTE)

[TepcoHabHBIN KOMIBIOTED C TIepUdepueit/HOYTOYK (JIMIIEH3UOHHOE TPOTPaMMHOE
obecrieyeHne, 00pa3oBaTeIbHBIN KOHTEHT U CUCTEMa 3allIUThI OT BPEIIOHOCHON
uHOopMaLuu, NporpaMMHoe odecrieueHue st HupoBoii 1adoparopuu, ¢
BO3MOYKHOCTBIO OHJIAH-0IIPOCa)

3.]'IeKTp0HH]>Ie cpeacrea oﬁyqe}mﬂ

DnekTpoHHbIe cpencTBa o0yuenus/MHTepakTuBHbIe 0cOOMs/OHIalH-KYPCHI (110
pazoenam pabouell npocpammol)

JleMoHCTPauMOHHBbIE Y4eOHO-HATJISAIHBIE TOCOOMSI

CJIOBapI/I, CITPAaBOYHHKH, SHIIUKJIONIC AN (l’lO XUMUYECKUM HClyKaM)

Kommrext IOPTPCTOB BCIIUMKUX XUMHUKOB

[TocoOus HArIAAHON DKCIIO3UIIAN

A=

Ilepuonnueckas cucrema xumudeckux 3iueMeHToB .M. Menneneena

CnenunaaunsupoBanHas Me0e/ib H CHCTeMbl XPAHEHUS JAJIsi XUMHYECKOH J1adopaTopuu

JlaGopaTopHbIit OCTPOBHOM CTOJ (JIBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIBEM, C MOJACBETKOU U 3JEKTPUUECKUMHU PO3ETKAMH,
I10JIBOJKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)

Ctyn 1a00paTOpHBIM, peryIupyeMblil 10 BBICOTE

Cton 1a00paTOPHBIA IEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
MMOKPBITUEM, PAKOBUHOM, ITOJIBOJIKOM U OTBEAECHHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMU, aBTOMAaTAMH aBAPUMHOTO OTKIIFOUECHHSI TOKA)

Cron 1abopaTopHBIi 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM TTOKPBITHEM )

Crou ¢ smMKamMu 17151 XpaHeHUsl/ TyMOOH

(@)

Kpecno oduchoe

~

Orserymurenb

JleMOHCTpanMOHHOE 000pPYAOBaHME M NPHOOPHI 1JIsl KAa0MHeTa U JIA00paTOpuH

Becnl anextponnble ¢ USB-nepexoaHukoM

Cronuk MO IbEMHBIN

IlenTpudyra neMoHcTpaImoHHast

IIITaTuB 1EMOHCTPALIMOHHBIN

AnnapaT JJI1 TIPOBCACHUA XUMHUYICCKUX pCaKLII/Iﬁ

Amnmnapar Kunna

OBIHMOMETp

I'openka yHuBepcanbHas

O[NNI |—

[Tpubop /1 UILTIOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIHI OT YCIOBUN
OKPYKaIOIIEeH Cpeibl

10

Habop ju1st 35eKkTpoan3a 1eMOHCTPAIMOHHbII

11

[TpuGop /U1t ONBITOB IO XMMUU C MIEKTPHUUECKUM TOKOM (J1aOOpaTOPHBINA)

12

[Tpubop /U1 OKKCIEHUSI CIUPTA HAJ METHBIM KaTaJIu3aToOpoM

13

HpI/I60p JJI TIOJTYYCHUS TAJIOUJ0AaJIKAHOB I[eMOHCTpaI_II/IOHHHﬁ

14

[Tpubop 11 oJTydeHus: paCTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15

YcranoBka 7151 QUIBTPOBAHUS MO BAKYYMOM
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16 | [Tpubop /u1s onpenesieHrs cocTaBa BO3ayxa

17 | T'azoaHanm3aTop KUCIOPOIa U TOKCUYHBIX Ta30B ¢ MU(POBON MHAMKAIIMEH TTOKa3aTesIeh

18 | ITpubop 11 MiuIIOCTpaliMK 3aKOHA COXPAHEHMsI MAacChl BELIECTB

19 | YcranoBka /i1 NEperoHKM BEIECTB

20 | bapomerp-anepou

21 | HaGop nist u3ydeHus: BOJOPOAHON dSHEPTETUKHU

22 | pH-MeTpsI (Oononnumenvroe éapuamusnoe 0bopyodosatie)
JlabopaTopHO-TeXHOJI0rn4ecKoe 000py10BaHMe I KaOHHeTa U JadopaTopun

1 | [Ipubop st monydyeHus rajlon10alKaHoOB U CIOKHBIX 3(UpOB 1abOpaTOpPHbBIT

2 | Konbonarpeareib

3 | DIeKTpOIUINTKA

4 | banst koMOMHUpOBaHHAs JTab0opaTOpHAast

5 | Bechl s ceinyyux MaTepHualioB

6 | IIpubop 1y1s mosTydeHus ra30B

7 | CnuproBka JiabopaTopHasi

8 | MarnuTHas Memaika

9 | Mukpockorn udpoBoii ¢ pyKOBOJCTBOM ITOJIb30BATEIS U IIOCOOMEM ISl yJaIuXxcs

10 | HaGop a1 YuCTKH ONTUKH

11 | HaGop mocyasl [yist peakTHBOB

12 | Habop nocy/ibl 1 NpUHAJUIEKHOCTEN JUIsl paObOThI C MAJIBIMM KOJMYECTBAMHM BELLIECTB

13 | Habop npuHajuiexxHOCTeH I MOHTa)Ka MPOCTEUITNX MPHUOOPOB O XUMHUH

14 | HaGop mocyapl U mpuHAAJICKHOCTEN U3 TIponmieHa (MUKporadopaTopusi)

JlaboparopHasi XumMuuecKasi mocy/aa JJisi KaOuHera v jJadopaTopuu

1 | KoMmiekT ko0 1eMOHCTPAlMOHHBIX

2 | Habop npoOoK pe3nHOBBIX

3 | Ilepexon CTEKJISIHHBIN

4 | IIpobupxka Bropma

5 | IlpoOupka IBYyXKOJIEHHAS

6 | CoennHUTENb CTEKIISTHHBIN

7 | 3axuM BUHTOBOM

8 | 3axum Mopa

9 | lllnanr cUTMKOHOBBIN

10 | KoMIiekT cTekIstHHOM Nocy bl Ha NUTH(ax 1eMOHCTPAIIMOHHBIN

11 | Jlo3upyromiee ycTpoicTBO (MEXaHUUECKOR)

12 | KommniekT u3zienuit u3 kepaMuku, hapdopa u dastca

13 | KommiexT soxxek gpapdopoBbix

14 | KoMniekT MEepHbIX KOJIO Majoro oobema

15 | KoMmiekT MepHbIX K010

16 | KoMIIeKT MEpHBIX MUIMHAPOB MJIACTUKOBBIX

17 | KoMIIeKT MEpHBIX IWIMHIPOB CTEKISTHHBIX

18 | KoMIJIEKT BOPOHOK CTEKJISTHHBIX

19 | KoMIJIeKT NumneTok

20 | KoMIIeKT cTakaHOB IJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMmieKkT cTakaHOB XMMHUYECKUX MEPHBIX

22 | KoMIJIeKT CTaKaHYMKOB /1715l B3BELTUBAHUS

23 | KOMIJIEKT CTYINOK C MECTUKAMHU

24 | HaGop mmarenei

25 | Habop nuHI1ETOB

26 | HaGop yamek Ilerpu

27 | TpyOka cTekasiHHAS
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28 | Dkcukarop

29 | Yamra kpucramin3aiuoHHas

30 | Humomel TUreIbHEIS

31 | bropetka

32 | IIpobupka

33 | baHka noJi peakTUBbI MOJIMITUICHOBAS

34 | banka oy peakTHUBbI CTEKJISTHHAS U3 TEMHOT'O CTEKJIAa C MPUTEPTON MPOOKOIA

35 | Habop cKIISIHOK Uil pacTBOPOB PEaKTUBOB

36 | [Tasouka cTekIsTHHAA

37 | llltatuB 1t mpoOHPOK

38 | KoMIuieKT cpeacTB 11 MHANBUIYaIbHON 3aIIUThI

39 | KoMIIEKT TepMOMETPOB

40 | CymwiibHas naHenb JUisl IOCy /bl

41 | ®unbTpoBanbHas Oymara/GuiabTpbl OYyMaXKHBIE (QONOIHUMENbHOE BAPUAMUBHOE
obopyodosanue)

Mopaenu (00beMHBIE M IJIOCKHE), HATYPAJbHbIE 00bEKTHI (KOJUIEKINH, XUHMUYeCKHUe
peakTHBBI) 1Jis1 KAOMHeTa U J1a00paTOPUH

Kowmmrext MojeNen KPpUCTAJINYCCKUX PCIICTOK

Mogenb MoJeKybl Oenka

H8.60p JUIA MOACIIMPOBAHHNA CTPOCHHA HCOPIraHMYCCKUX BCIICCTB

Habop st MmoienupoBaHusi CTpPOCHUSI OPTaHMYECKUX BEIIECTB

Habop a1 MoaenupoBaHysl CTPOCHUsL aTOMOB U MOJIEKYII

H8.60p JJIA MOACIIMPOBAHMSA DJICKTPOHHOI'O CTPOCHHA aTOMOB

KommiiekT komieknu

XRNQ|AN| N ||~

KoMIekT XMMHYSCKHX PCAKTHBOB

Oo6opynoBanue JaOOPAHTCKOI KAOUHETa XMMUH

Ctou ¢ SmMKamMu 17151 XpaHeHUsl/ TyMOOH

Kpecno oduchoe

Cton 1a00paTOpHBI MOCUHBIN

CYH_II/IJ'II;HH.SI MaHCJIb IJId TOCY bl

[Ixad mist xpaneHus yaeOHBIX TOCOOMIA

Ikad s XpaHeHUs] XUMUUYECKUX PEaKTHBOB

[Ixad mist xpanenus 1abopaTOpHOI MOCYABI/TIPUOOPOB

[Ikad BHITSKHON

O[R[N N |~ [ |—

JlaGopaHTcKuii cTON

Cryn 1a00paTOpHBIM, peryJIupyeMblil 10 BBICOTE

[y SN
— O

3JICKTpI/I“IeCKHI>'I AKBAAUCTUIISATOD

—_—
\9}

[Ixad cymmnbHbIN

Pe3unHoBBIE MepYaTKn

— |
ESNI O]

KommuiexT eprieid 1uist MbIThsl J1aOOpaTOPHOU MOCYAbI

3.2. UndopManmoHHOe o0ecnevyeHne peajin3auu NporpaMmmbl

Jlist peanuzamnuy mporpaMmbl YdeOHOTO TpenMera OuOIMoTeuHbIl (HOH
00pa30BaTeNbHON OpraHU3allMd JOKEH HMETh IeYaTHbIE W/WIHM DJIEKTPOHHBIC
y4eOHUKH U pa3paboTaHHbIE B KOMIUIEKTE C HHMMH ydeOHble mocoOus (mpu

HAJIMYMH), JOMYIICHHBIE K HMCIOJb30BAaHUIO TPH pean3aliud 00pa30oBaTeIbHBIX
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IporpaMM CpeaHero npoecCHOHATBFHOTO 00pa30BaHUA, peaTu3yeMblx Ha 0aze
OCHOBHOTrO 0011ero 06pazoBanus .

[lpu  peamuzamuu  NporpaMMbl  y4eOHOTO  IpeaMeTa  BO3MOXKHO
UCTIOI30BAaHUE DIJIEKTPOHHBIX 00pa30BaTEIBHBIX PECypCOB, [OMYIIEHHBIX K
UCTIOJIb30BAHUIO TPU pealin3alluil 00pa30BaTeIbHBIX MPOTPaMM CPEIHETO OOIIEeTO

oOpa3oBaHus.
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4. KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA

YUYEBHOI'O ITIPEJMETA
Kontposis u

pacKpbIBalOTCS  4epe3

OLOCHKa pPC3YyJIbTATOB
MpCAMCTHBIC

pE3yNbTaTHI,

OCBOCHH y‘I€6H01’0

npecamMeTa
HAIIPAaBJICHHBIC Ha

dbopmupoBanue oOmMX U TPodecCHOHATBHBIX KOMIETEHIIMH 1O pas3ienam

U TEMaM COJIep KaHMsI yueOHOro MaTepHara.

Ob6mas/mpogeccuoHanbHAS

THun oeHOYHbIX

OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIEIICTBOBATh B UPE3BBIYANHBIX CUTYaIUSIX

Pa3zpgen/Tema .
KOMIIeTeHIIHS MepOonpUsTHI
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCcCHOHATBHOMN IeATeIFHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblit onpoc
Tema 5.1-5.4 Pemenne pacu€rHbix 3a1a4
Tema 6.1 HabOmronenue 3a Xxo0a1oM
Tema 7.1 BBIMIOJTHEHUS TPAKTUKO-
Tema 8.1 OPUEHTHUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, [IpencraBnenue
CpezcTBa IIOUCKA, AaHAIIN3a U 1.6,1.7 pe3ynbTaToOB
UHTEpIIpEeTaluu HH(OPMaIIH, U Tema 2.1,2.2 MPAKTUYECKUX U
MH(OPMaLMOHHbIE TEXHOJIOTUHU AJIs Tema 4.1, 4.2 1ab0paTOpHBIX padboT
BBITMIOJTHEHUS 33/1a4 PO eCCHOHATBHON Tema 5.2-5.4 [IpoBeneHne XUMHUYECKOTO
NEeATEILHOCTH Tema 6.1 IKCIIEPUMEHTA
Tema 7.1 Beinosninenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot no
D¢ heKTUBHO B3aMMOJIEHCTBOBATH U Tema 2.1,2.2 pasziejiam IuCHUILIAHBL
pa6OTaTb B KOJUIEKTHBE U KOMaHJIE Tema 41, 4.2 OHeHKa CaMOCTOATCIIbHO
Tema 5.2-5.4 BBITIOJIHCHHBIX 3aJJaHUN
Tema 6.1 3amuTa peneHus Keic-
Tema 7.1 3aja4 (c yuetoMm Oyayuieit
Tema 8.1 npodeccuoHaTbHON
OK 07. ConelicTBOBaTh COXPAHEHUIO Tema 1.7 JIeSITEIbHOCTH )
OKpYKarollen Cpebl, Tema 5.1 BrinonHenue 3aganui
pecypcocOepexeHuto, IpuMeHsTh 3HaHus | Tema 8.1 IIPOMEKYTOUYHON
00 M3MEHEHUU KIMMaTa, TPUHIIUIIBI aTTecTaluu
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