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1. OBIIAA XAPAKTEPUCTHUKA JUCIHUITJINHBI

OV J1.07 Xumus

(MHIEKC, HANMEHOBAHNE JUCIIMILTHHEI)

1.1. esab 1 MeCTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Henp mucuummuael OY .07 Xumus - 370 (QopMupoBaHHE y CTYIECHTOB
XUMHUYECKOM COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOM KAPTUHBI MUpa KaK OCHOBBI
OPUHATUS  PEIIEHUH B JKM3HEHHBIX W  IPOU3BOJICTBEHHBIX CHUTyalUsX,
OTBETCTBEHHOT'O IIOBEACHUS B IPUPOAHON CpEAE.

3anaun yueOHOro npeamera:

copMUpOBaTh TMOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOIIEH CpeAe, UETOCTHON HAYyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

pa3BUTh YMEHHS TMPOBOAUTH PACUEThl MO XUMUYECKUM (QopMylIaMm H
YpPAaBHEHUSIM XMMHYECKUX peakUuid, IUIAaHUPOBaThb M  HWHTEPHPETHPOBATH
pe3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

chOpMHpPOBAaTh HABBIKM MPOBEICHUS XUMUYECKHUX HKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN C COOIOIEHHEM MpaBUJI OE30MMaCHOTO 0OpaIleHUs C BEIECTBAMH U
71a60paTOPHBIM 000PYAOBAHUEM;

Pa3BUTh YMEHUS aHAIM3UPOBATh, OLIEHNUBATH, IPOBEPATH HA JOCTOBEPHOCTH
1 000011aTh HH(OPMALIUIO XUMHUYECKOI0 XapaKTepa U3 pa3InYHbIX HCTOUHUKOB;

c(OopMUPOBATH YMEHHUS MIPOTHO3UPOBATH MMOCIEICTBUS CBOEH NEATEIBHOCTH
U XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX MPOLIECCOB;

chopMHpOBaTh TOHUMAHUE 3HAYMMOCTH JOCTHKEHUN XMMHUYECKOW HAyKU U
TEXHOJIOTUM ISl pa3BUTHUS COLIMAIIBHON 1 TPOU3BOACTBEHHOM cdep.

Jucuunmaa OVY/I.07 Xumus BriIOYeHAa B 00s3aTENbHYIO MpOrpammy
noAroToBku cnenuanuctoB cpennero 3eHa (IIIICC3), dopmupyembix wu3
o0s3aTenbHbIX peaMeTHbIX obnactedt @I'OC cpeaHero odiiero oopazoBaHus, IS
cunenmanbHocten CIIO.

YpoBeHb ocBoeHusi yueoHoro npeamera B cooTBercTBuu ¢ ®I'OC cpemnero

ob1ero oOpazoBaHus: 0a30BBIi.

Peanuzauuss  comepkaHusi  AMCHMIUIMHBI — Opeanoiaraer  coOJtoJIeHue
IPUHLANIA CTPOrOM IPEEMCTBEHHOCTH II0 OTHOLICHUIO K COJEPXKAHUIO Kypca
XUMUU Ha CTYIIEHH OCHOBHOI'O OOLIETr0 00pa30BaHuUs.

N3yuenue qUCHUIUIMHBI 3aBEpIIAETCs MPOMEXYTOYHOM aTTecTauuen B popme
muddepennmpoBaHHOTO 3a4eTa B pamkax ocBoenus [ITICC3.



1.2. HJIaHI/IpyeMI)Ie pe3yabTaTbl 0OCBOCHUS IUCIHUIIINHDbI

PCBYJ'IBTaTI)I OCBOCHHA IUCHUIINIMHBI COOTHOCATCA C INIAHUPYCMBIMH PC3yJIbTaTaMH OCBOCHHA O6pa3OBaT€HBHOﬁ
IIporpaMmel, IpCACTABJICHHBIMH B MATPHUIIC KOMl'IeTeHHI/Iﬁ BBIITYCKHHKA.
B PE3YIbTATC OCBOCHUA JUCHUIIJINHBI 06y11aI0mm”1051 JOJIDKCH:

Kon OK, IIK

VYMmern

3HaThb

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
npoeCCUuOHATILHON
JeSITeIIbHOCTH
PUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yvactu TPyAOBOT'O BOCIIMTAHUS:
- TOTOBHOCTDH K Tpyay, OCO3HAHUEC ICHHOCTU MaCTCPCTBA,

Tpynoooue;
- TOTOBHOCTb K AKTHBHOM JeSATEILHOCTH
TEXHOJOTMYECKOW M COIMAIbHOW  HAMpPaBJICHHOCTH,

CIIOCOOHOCTh MHUIIMUPOBATD, INIAHUPOBATH U CAMOCTOSATEIILHO

BBITIOJIHSITH TaKYIO JICSITEIIBHOCTD;

- HHTEpEC K Pa3IUYHBIM
MpoeCCHOHAIBHON JESTENHHOCTH,

OBnasieHne yHUBEPCAIbHBIMUA YI€OHBIMHU TTO3HABATEIHbHBIMU

NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENNLHO (DOPMYIHPOBATh U AKTyaJU3UPOBATH

npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYILIECTBEHHBIN MIPU3HAK 503051

OCHOBaHUS ISl CPAaBHEHMSI, KiacCU(UKAIIMU U 0000IIEeHNUS;

- ONpENEeNATh LN NeSITeIbHOCTHU, 3a/1aBaTh MapaMeTphbl

Y KPUTEPHUH UX TOCTHKCHHS;

- BBISIBIIATH  3aKOHOMEPHOCTH U

paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI

COOTBETCTBUE  PE3YJIbTATOB

MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE TIPH PEIICHUH

chepam

IMPOTHUBOPCUUA B

B ACATCIBHOCTb, OICHHUBATH
OCIIsAM, OLICHUBATb PUCKHU

- BJIAJICTh CUCTEMOM XHMMHYECKHUX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraloIne MOHITHS (XUMHUYECKUI JIEMEHT,
aToM, JJIGKTpOHHAs 000J0YKa aroma, S-, P-, d-3JIEKTPOHHBIC
opOuTamn aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAs. Macca, MOJIAPHBIH 00BEM, YIIepOaHbIN
CKeneT, (yHKIMOHANbHAS TpYyIIa, pagukal, H30MEpHUs,
M30MEPBI, TOMOJOTHYECKHUA Ppsifl, TOMOJIOTH, YTIJEBOJIOPObI,
KHUCTIOPOJI- W A30TCOAEpIKAIIMe COEAMHEHUS, OHOIOTUYECKH
aKTUBHBIE BemiecTBa (YIJIEBOIBI, KHUPHI, O€IKH), MOHOMEp,
oJInuMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCMHEHMS, KPHUCTAJUIMYECKAas PEIIeTKa, THUIbl XUMHUYECKUX
peakuuii (OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE, JK30- u
SHJOTEPMUUYECKHE, pEaKIMh HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTBHI, 3JEKTPOJIUTHYECKAS
JuMccolranms, OKHCIIUTEIND, BOCCTAHOBUTEIIb, CKOpPOCTH
XUMUYECKON peaklMh, XWMHUYECKOE PABHOBECHUE), TEOPUH H
3aKOHBI (TEOPHUST XUMUYECKOTO CTPOCHHSI OPTaHUYECKUX BEIIECTB
AM. bytnepoBa, Teopus 3IEKTPOIUTUYECKON IHCCOLMAINH,
nepuoanueckuid 3akoH /.M. MenzneneeBa, 3aKOH COXpaHEHUs
MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3IK XHMHH,
(hakToNMOrMUECKHUEe CBEJICHUS O CBOMCTBAX, COCTABE, MOYYCHUU U
0€301acHOM HCIIOJB30BAHUHM BAXKHEWIINX HEOPTaHUYECKUX U
OPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOU JCSITEIHHOCTH
YeJI0BEKa;




YKU3HEHHBIX TIPOOJIeM

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HAaBBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON |
MPOEKTHOM JEATEIhbHOCTH, HAaBBIKAMH pa3pelIeHUs MpooieM;
BBISIBJISITh IPUYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaIU3UPOBAThH
3aja4y, BBIIBHraTh THIIOTE3y €€ pEIICHHS, HaxOIUTh
apryMeHTBl JUIS  JIOKa3aTedbCTBAa CBOUX  YTBEPXKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

- AHAIM3UPOBAThH TMOJTYYCHHBIE B XOJ€ PEIICHUS 3a7adu
pe3yNIbTaThl, KPUTUYCCKU OIICHUBATh WX JOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- yMETh TEPCHOCHUTh 3HAaHUS B IIO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
oOJacTei;

- BBIJIBUTaTh HOBBIC HJICH, Ipeajaratb OpPUTHMHAIbHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTb MX WCIIOJB30BAHUS B ITO3HABATEIBHON U

COLIMAJIBHON ITPAKTHUKE

YMETb BBIABIIATH XapaKTEPHbIE IPU3HAKU U B3aUMOCBA3b
W3YYEHHBIX NOHATHN, IPUMEHATH COOTBETCTBYIOINE TIOHATUS
IIPY OIIMCAHUU CTPOEHUS U CBOMCTB HEOPTAHUYECKUX U
OpPraHMYECKUX BEILECTB U UX IIPEBPALLCHUI; BBISBIATD
B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MIOHATUAMU U
IIPEICTaBICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETb  HCIOJIb30BATh  HAUMEHOBAaHHUA  XMMHYECKUX
COCAMHECHUN  MEXIYHapOJHOIO COK3a TEOPETHUYECKOM U
NPUKJIAJHOM XUMUU W TPUBHAJIBHBIE HA3BaHUS BAKHEUIINX
BEILECTB (3THJIEH, alleTHJIeH, INIMIEepuH, (GeHos, Gpopmanbaerus,
YKCyCHasl KHUCJIOTa, IJIMLIUH, YrapHbId ra3, YIJIEKHUCIBIA Tras,
aMMHAaK, raleHasl U3BeCThb, HeralleHasi U3BECTh, INThEBAs CONA U
Ipyrux),  COCTaBIATH  (OpPMYJBl  HEOPraHMYECKHX |
OPraHMYECKHUX BEIECTB, YPAaBHEHHsS XHMHMUYECKHUX peaKLuH,
OOBSICHATh UX CMBICI; IOATBEPKIATh XapaKTepHble XUMHUECKUE
CBOMCTBA BEILIECTB COOTBETCTBYIOIUMMHU JKCIEPUMEHTaMU U
3alIMCSIMA  YPAaBHEHUM  XMMHYECKHUX  PEaKLUH; YMETh
YCTaHaBJIMBATh MPHUHAIIEKHOCTh U3YYCHHBIX HEOPTaHUYECKHUX U
OPraHWYECKHUX BEIIECTB K OINPEACIICHHBIM KJIaccaM M Ipyniam
COCIMHEHUI, XapaKTepu30BaTh MX COCTaB W BaKHEWIINe
CBOWCTBA; OMPEAEIATh BUABI XUMUUYECKHX CBsI3€H (KOBaJeHTHa,
VOHHAs, METaJNINYeCKasi, BOLOPOAHAsI), TUIIBI KPUCTAIUIMUECKUX
PELIETOK BEIIECTB; KJIacCU(DUIUPOBATh XUMUUECKHUE PEAKIIIH;

- chopMUpOBaTh  MNpPEJICTaBICHUS: O  MaTepUAIbHOM
€IUHCTBE MHUPA, 3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBIICHUU
IIPUPOJBI; O MECTE U 3HAYCHUU XUMHUU B CUCTEME €CTECTBECHHBIX
HAyK M €ee poiIM B OO0EClEeYeHUH YCTOMYMBOIO pa3BUTHS
YeJlOBEYEeCTBA: B PEIIEHUH  NpoOdJeM  3KOJOTHYECKOM,
SHEPreTUYecKoM U MUIIEeBOW O0e30macHOCTH, B  Pa3BUTUU
MEJIVLHHBI, CO3JaHUN HOBBIX MaTEpPHUAJIOB, HOBBIX MCTOYHHKOB
SHEpPruu, B 00ECIeYeHNH PALMOHATIBHOTO PUPOIONOIL30BaHNS,
B (hopMupOBaHMHM MUPOBO33pEHUS U OOLIEH KYIbTYphl YeJIOBEKa,
a TakXe HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U ITPUPOJHON CpEAE;

BJIAJICTh CUCTEMOM XMMHUYECKHMX 3HAHMM, KOTOpas BKJIOYAET:




OCHOBOIIOJIararomue IIOHATHA (I[OHOJIHI/ITCHBHO K CUCTEMC

MOHATUM  0a30BOro ypoBHSI) - M30TOIBI, OCHOBHOE U
BO30YKIIEHHOE COCTOSIHUE aTroMma, THOpUIM3alMs aTOMHBIX
opbouraneii, xumuueckas cBi3p ("O " m "", KpaTHbIE CBS3H),

MOJISIpHAsi KOHLEHTpalMs, CTPYKTypHas Qopmysa, HU30MepHs
(cTpykTypHas, reomerpuyeckas (LUC-TpaHC-U30MEPHs), THIIbI
XUMHUYECKUX DPEaKIUi (FrOMO- M TeTEepOreHHbIE, 00paTUMBbIE U
HeoOpaThMbIe), pacTBOPBI (MCTHUHHBIC, JUCIEPCHBIE CHCTEMBI),
KPUCTAUIOTHIPAThl, CTENEHb  JUCCOLMALMHU,  3JIEKTPOJIM3,
KPEKUHI, PU(DOPMUHT); TEOPUH M 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUA, JISKAIMEe B OCHOBE IMOHHMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTHM  XUMHYECKHUX  SIBJICHUH,
COBPEMEHHBIE MPEACTABIEHUS O CTPOEHUM BEIIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HAaJMOJIEKYJIIPHOM  YpPOBHSX;
OpEACTaBICHU O  MEXaHHW3Max  XHMHUYECKHX  PEaKLui,
TEPMOJIMHAMMYECKMX U KHHETHYECKHX 3aKOHOMEPHOCTAX HX
IOPOTEKaHUs, O XUMHUYECKOM paBHOBECUM, JIUCHEPCHBIX
cucremMax, (PaKTOJIOTMYECKHE CBEIEHHUS O CBOICTBax, COCTaBe,
NOJlyYeHUd U  OE€30MaCHOM  HCIIOJIb30BAHMM  BaKHEHMINX
HEOPraHMYeCKUX U OpraHMYecKUX BEUIeCTB B OBITY W
NPaKTUYECKON JesTEeNbHOCTH YesoBeKa; OOIIMX Hay4YHbIX
NPUHLNANAX  XMMHYECKOTO  IPOU3BOJACTBA (Ha  IpUMeEpe
MPOU3BOJICTBA  CEPHOM  KHUCJIOTHI, aMMHaka, METaHOoJa,
nepepaboTku HedTH);

- YMETb IPOBOAUTH PACUETHI 10 XUMUYECKUM (hopMyrnaM U
YPAaBHEHUSAM XMMHMUYECKHX PpEakUUd C  HCIOJIb30BAHUEM
¢u3nyeckux BeNMWYMH (Macchl, OObEeMa Tra30B, KOJUYECTBA
BEILIECTBA), XapaKTEPHU3YIOLIMX BEIIEeCTBA C KOJUYECTBEHHOM
CTOPOHBI: pacyeTbl IO HAXOXKJIEHUI0 XHMUYECKOH (HOopMyIbl
BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa peaklUu, €CIU OJHO W3 MCXOJHBIX BEIIECTB JIaHO B
BHJIE  pacTBOpa C  ONPEAEICHHOW  MaccoBOW  JoJyiei
pacTBOPEHHOI'O BEIIEeCTBA WJIM JaHO B M30bITKE (UMeeT
MIPUMECH); pacueTbl MacCOBOM WM OOBEMHOW JOJM BBIXOJa
MPOJAYKTa pEeaklU{; pacueThl TermaoBoro 3¢ddexra peakuuid,
00BEMHBIX OTHOLLIEHUI ra30B;




- YMCTb BBIABJIATH XaPAKTCPHBIC INPU3HAKU U B3aUMOCBA3b
N3YUYCHHBIX HOHHTHﬁ, IMPUMCHATE COOTBETCTBYIOIIWEC ITOHATUSA
IIpH OIMMMCAaHUN CTPOCHUA U CBOJMCTB HEOpPTraHN4YCCKUX U

3HAHUW C TOHSATHSAMHU UM TIPEICTABICHUSAMH JIPYTUX IPEIMETOB
Ui 0oJiee OCO3HAHHOTO TMOHUMAHUS U OOBSICHEHHS CYIIHOCTH
MaTCpUAIIBHOIO CJUWHCTBA MHpA;, HCIIOJIb30BaTh CHCTCMHBIC
XUMHWYECKUE 3HaHUsg I 00BSICHEHHST U IMPOrHO3UpPOBaAHUA
SIBJICHUH, UMEIOIUX €CTECTBEHHOHAYUHYIO IPUPO.LY;

- yMETh  HCMOJb30BaTh  HAMMEHOBAHUSA  XMMHYECKHUX
COEMHEHUIN  MEXIYHapOJHOTO COI03a TEOPETHMYECKOW U
HpI/IKJ’I&I{HOfI XUMHUU W TPUBUAJIIBHBIC Ha3BaHWsA BCHICCTB,
OTHOCAIINUXCA K HN3Y4YCHHBIM KJj1accaM OpTraHN4YCCKUX n
HCOPraHNYCCKUX COGHHHGHHﬁ; HCIIOJIB30BAaTh XUMHYCCKYIO
CUMBOJIMKY JUISI COCTaBJEHUS (QOpMYJI HEOpPraHMYECKUX
BEIECTB, MOJIEKYJISIDHBIX U  CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIIEHHBIX U CKEJETHBIX) (POPMYJI OPraHMYECKUX BEIIECTB;
COCTaBJIAATh YPAaBHCHHUA XHUMUUYCCKHX peaKI_[I/Iﬁ N paCKpbIBaTb HUX
CYIIHOCTB: OKHCITUTEIIhHOBOCCTAHOBUTEIEHBIX peaximi
MOCPEJICTBOM ~ COCTAaBJIGHUSI  DJIEKTPOHHOro OamaHca 3TUX
peakiuii; peakuuii MOHHOrO OOMEHa MyTEeM COCTAaBIEHHS HX
MOJMHBIX W  COKpAIIEHHBIX HOHHBIX YpaBHEHMH; peakIuii
THPOSIN3a, PEaKIMi KOoMIIEeKcooOpa3oBaHMs (Ha TpuUMepe




THIPOKCOKOMILJIEKCOB LIMHKAa W aQJIOMHMHMS); IOJITBEPKIATh
XapaKTepHbIe XUMHYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOLMMH SKCIEPUMEHTAMH U 3allUCAMH ypaBHEHUH
XUMHUYECKHUX peaKluii;

YMETh KJIacCU(PUIIMPOBATh HEOPraHUUECKUE U OPraHUYECKUe
BEILIECTBA U XMMUYECKHE PEAKLIMHU, CAMOCTOATEIbHO BHIOUPATh
OCHOBAHHUS U KPUTEPUH JUIsl KJIaCCU(DUKALUU U3ydaeMBbIX
XMMHUYECKHX 00BEKTOB; XapaKTepU30BaTh COCTAB U Ba)KHEHILINE
CBOMCTBA BELECTB, IPUHAIESKAIINUX K OIPEEICHHBIM KJlaccaM
Y TPYyIIaM COeAMHEHUH (IIPOCThIe BEIIECTBA, OKCHU/IBI,
THJIPOKCHUIBI, COJIU; YTII€BOJOPObI, IPOCThIE 3(PUPBI, CIIUPTHI,
(beHoIIbl, aabIeru/ibl, KEeTOHbI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE
3(UPBIL, KHUPHI, YIIEBObI, AMHUHBI, AMHHOKHCIIOTHI, OCITKH);
IPUMEHSTH 3HAHUS O COCTaBE U CBOMCTBAX BEILECTB AJIs
9KCIIEPUMEHTAILHON TPOBEPKU TMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN ITPOTEKaHUS XUMUYECKUX PEAKIUN U
IPOrHO3UPOBAHUS BO3MOXHOCTEN X OCYIIECTBIICHUS;

- yMETh TOJATBEPXKAAaTh HAa KOHKPETHBIX MpPHUMEpax
XapaxkTep 3aBUCUMOCTH pPEaKLMOHHON CIIOCOOHOCTH
OpPraHUYECKHUX COEIMHEHUI OT KpaTHOCTH M THIA KOBaJEHTHOU
ces3u ("O " m "), B3aMMHOTO BIUSIHHSI aTOMOB ¥ TPYIIIT aTOMOB
B MOJIEKYJIaX; a TAK)XKE€ OT OCOOEHHOCTEH peaan3alu pa3InyHbIX
MEXaHU3MOB ITPOTEKaHUs PEeaKLni;

- YMEThb XapaKTEpHU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM M BO30YXIEHHOM COCTOSIHUHM) U MOHOB

XUMUYECKUX djemMeHToB 1 - 4 mnepuonoB Ilepuoamdeckoit
cuctembl JI.MI. MeHneneeBa U WX BaJICHTHbIE BO3MOXXHOCTH,
ucnone3ys moustust 'S, "p", "d-amextponHble" opOuTaH,
SHEPreTUYECKUE  YPOBHHU; OOBSACHATP  3aKOHOMEPHOCTH

M3MEHEHHsI CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
COEMHEHUH 110 IEPUO/IaM U TPYIIIIaM;




OK 02. Mcnonb3oBaTh
COBpEMEHHbIE
CpeICTBa MOUCKA,
aHanmm3a u
UHTEpIpETaluu
UHPOpPMALIUHU U
UH(POPMALIMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32,144
po(hecCHOHATTLHOM
JeSITeTbHOCTH

B o6mactu IeHHOCTH HAYYHOTO TTO3HAHUS:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHONW TPAKTUKH, OCHOBAaHHOTO Ha JIHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEpPUICHCTBOBAHHE  SI3BIKOBOM M  YUTATEIbCKOMN
KYJbTYpPbl KaK CpPEJCTBA B3aUMOJICHCTBHUS MEXKIY JIOJIbMU U
MO3HAHMUS  MHPA; - OCO3HAHHME I[IEHHOCTH Hay4YHOU
NEeSATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH HPOECKTHYIO U
HCCIIEA0BATENIbCKYIO JIESITENIbHOCTh WHIUBUIYAIbHO U B
rpymre;

OBnazneHne yHUBEpCAIbHBIMHU Y4eOHBIMH TO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

- BIIQJICTh HABBIKAMH TONYYCHHS] WHPOPMAIUU U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBIISITh
MOWCK, AaHalii3, CHUCTEeMAaTH3allMi0 MW  UHTEPIPETaLHIO

MHGOpMaIUY Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

- yMETh  IUIAHUPOBATb W BBINOJHATh  XUMUYECKUM
9KCIIEPUMEHT (IpEeBpalleHUs OpraHMYecKHX BEIIECTB IMpH
HarpeBaHUM, IOJYYCHHE OSTWIEHAa W U3y4YE€HUE €ro CBOMCTB,
KayeCTBEHHbIE PEaKIMM Ha albJETHJbl, KpaxMmall, YKCYCHYIO
KHCJIOTY; JIeHaTypauusi OJKOB TpU HarpeBaHHH, IIBETHBIC
peakiuu  OENKOB; MPOBOAUTH pPEAKIMU HOHHOTO OOMeHa,
OIpEAEIATh CPENy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cynbdar-, KapOoHaAT- U XJIOPUIAHUOHBI, HA KATHOH aMMOHUS;
pelarh SKCHEPUMEHTANIbHBIE 3aJaud Mo Temam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBHM C INIpPaBWJIAMH  TEXHUKH
0€30MaCHOCTH TP OOpaIlleHUH C BEIIECTBAMHU U JIA0OPATOPHBIM
0o00Opy/lOBaHUEM; NPEICTABIATb  PE3YyNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (POpMe 3alluCH YpaBHEHHUN COOTBETCTBYIOLIMX
peakiuii u  (GOpMyIUpOBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yNIbTaToB;

- YMETh  aHAJIM3UPOBATh XHMHUYECKYI0 HH(pOpMAIuIio,
[OJlyYa€Myl0 U3 pa3HbIX MCTOYHHUKOB (CPEICTB MacCOBOMU
UH(pOpMaIINH, CETh

Wurepuer u apyrue);

- BJIAJETh OCHOBHBIMH METOJAaMU HAy4YHOI'O [O3HAHUs

BEIIECTB U




CO3/1aBaTh TEKCTHl B PA3UYHBIX (OpMaTax € Y4ETOMM
Ha3HA4YeHUs MHPOPMAIMKM M LEJNCBOM ayauTOpUH, BHIOHpA:
ONTUMAIBHYI0 (OpMy MpenCTaBIEHHs M BH3yalH3allly;
OLICHUBATH JOCTOBEPHOCTD, JISTHTUMHOCTh HH(POPMAIIHH, €€
COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3THYECKUM HOPMaM;
UCIIOJIb30BATh CpeacTBa UH(POPMAIIMOHHBL
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B PCIICHUN KOTHUTHBHBIX
KOMMYHUKAaTHBHBIX M  OPraHM3allMOHHBIX 337134
cobOioieHueEM TpeboBaHU SPrOHOMHUKH, TEXHUKI
0€301macHOCTH, TUTUEHBI, PecypcocOepekeHHsI, MPABOBBIX |
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM O€301acHOCTH;
BIaZICTh HAaBBIKAMH  pAcCllO3HABAaHWsSI W  3alIUTE

uHpopManuu, HHHOPMAITMOHHON 0€30ITaCHOCTH JINYHOCTH

XUMHYCCKUX SBJICHUN (HAOIIOCHIE, U3MEPEHHE, YKCIIEPUMEHT,
MOJICIIUPOBAHUE);

YMETh MPOBOAMUTH PACUETHI M0 XUMHUYECKUM (opMysIaM U
YpaBHEHHSIM  XHMHUYECKHX PEAKIHA C  HUCIOJIb30BaHUEM
(GU3MYECKUX  BEIMYMH, XapaKTEePHU3YIOIIMX  BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpPMAaJbHBIC
YCIIOBHS) Ta30B, KOJIMYECTBA  BEIECTBA;  KCIIOJIb30BATh
CHUCTEMHBbIC XUMHUYCCKUE 3HAaHUS [UIS TPUHATHS PEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX C BEIIECTBAMHU
U MX TIPUMCHCHUEM;

YMETh CaMOCTOSATEIbHO IUIAHHPOBATh W  IPOBOIHTH
XUMHYECKHIA OJKCIIEPUMEHT (IIOYYCHHE W H3yYeHUE CBOWCTB

HCOPTraHNMYCCKUX W OPraHnvYCCKUX BCHICCTB, Ka4YCCTBCHHLIC
pC€aKnuu yriieBoaopoaoB Pa3IMIHBbIX KJIaCCOB u
KHUCJIOpOACOACPKAINX OpPraHu4YCCKux BCIICCTB, PCUICHUC

AKCIIEPUMEHTAJIBHBIX 33]1a4 110 PACMO3HABAHUIO HEOPTaHUYECKUX
Y OPTaHUYECKHX BEIECTB) C COOITIOIEHUEM TTPABMII O€301TacHOTO
oOpamieHns ¢ BEUIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBaHUEM,
dbopMynupoBaTh L€  HUCCIEIOBAaHUSA, MPEAOCTABIATH B
pa3iandHoil hopMe pe3yiabTaThl SKCIIEPUMEHTA, AaHATTU3UPOBATh U
OIIEHUBATH UX JOCTOBEPHOCT;

YMETh  OCYIIECTBIIATh  IEJICHANPABICHHBIA  MOUCK
XUMHUYECKOW MH(OpMAIIMU B pa3IMUHBIX UCTOYHUKAX (Hay4dHas U
ydeOHOHay4Hasl TUTepaTypa, CpeJcTBa MacCoBOM MH(POpPMAIINH,
cetb UHTepHeT u JApyrue), KpUTUYECKH aHAIU3UPOBATH
XUMHUYECKYI0 HH(OpMAIIKIO, TTepepadbaThiBaTh €€ M HCIOIb30BaTh
B

COOTBETCTBUU C MOCTABJICHHON yueOHOI 3a1aueii;

BJIAJICTh CHUCTEMOW 3HAHWA O METOJaX Hay4YHOTO
MO3HAHMS SIBJICHUI NPUPOJIbI, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax M  yMEHUSIMU TOPUMEHATh JTH  3HAHUS  TIpU
AKCIIEPUMEHTAILHOM HCCIIEAOBAHNUN BEIIECTB H I OOBSICHEHHS
XUMUYECKUX  SIBJICHUM, HMEIOUMX MECTO B  MPUPOJE
MPaKTUYECKOW JIEATEIbHOCTH YEJIIOBeKa W B IOBCEAHEBHOM
JKU3HH;




OK 04. 3ddextuBHO
B3aUMO/ICHICTBOBATh U
paboTtatb B KOJUIEKTUBE U
KOMaH/J1e

T'OTOBHOCTDb K CaMOPa3BUTHUIO, n
CaMOCTOATCIIbHOCTHU CaMOOIIPEACTICHUTO;

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMHUUYECKUNA SKCIIEPUMEHT
(mpeBpallieHus: OpraHUYECKUX BEIIECTB IIPY HarpeBaHUU,

-OBJIaJICHUE HaBBIKAMH y4eOHO-MCCIIeI0BATEIbCKOM,
MMPOCKTHOM M COLIMATILHOM JCSITEIHPHOCTH;

OBnazieHue  yYHHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasI IeATECIbHOCTD:

- MMOHUMATh U UCIOJIH30BaTh MIPEUMYILIECTBA KOMaHHOM
Y UHJIUBUIYAJIbHOU PabOTHI;

- MPUHUMATh  IICJIM  COBMECTHOM  JEATEIBHOCTH,
OpraHWU30BBIBATh W KOOPAWHHUPOBATH JCHCTBUSA TIO0 €€
JTOCTHDKCHHMIO: COCTaBIIATh IUIAH JICHCTBUH, paclpenessiTh
pOJIM C YY4ETOM MHEHUN YYaCTHHUKOB OOCYXKIATh PE3YJIbTAThI
COBMECTHOH pa0OThI; - KOOPIUHUPOBATH U BBIIIOJHATE PabOTy
B YCJIOBHSIX PEAIIbHOTO, BUPTYAIIbHOTO 1 KOMOMHUPOBAHHOTO
B3aHMMO/JICHCTBU,

- OCYIIECTBIISTh IIO3UTUBHOE CTPaTEernYeCcKoe
MOBE/ICHUE B PA3JIMYHBIX CUTYAIUSAX, IPOSBISATH TBOPUYECTBO
1 BOOOpaKeHUE, OBITh HHUITUATHBHBIM

OBnaneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSAMMU:
T') IPUHSATHE ce0sl U IPYTHUX JIIOIEH:

- MPUHUMATh MOTHUBBI M apTyMEHTHI IPYTHUX JIFOJIeH MpU
aHalM3e pe3yabTaTOB JEATEIbHOCTH;

- MpHU3HABaTh CBOE MPaBO W MPaBO APYruX JIOACH Ha
OIUOKH; - pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUN

APYTOTO YeNIOBEKa;

MOJyYeHUE JTUJICHA M HM3YyYEHHUE €ro CBOMCTB, KaueCTBEHHBIE
peakuuMyd Ha aJbACTUAbI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHatypanus O€JIKOB NpU HAarpeBaHUM, IIBETHHIE pPEaKIUH
OCNKOB; MPOBOJUTH PEAKIUW HOHHOTO OOMEHa, OMpPEIeNsTh
Cpely BOJHBIX pacTBOPOB, KaUeCTBEHHBIE PEeaKIMK Ha cylbdat-,
KapOOHAT- W XJOPHIAHHUOHBI, HAa KAaTHOH AaMMOHUS; peulaTh
SKCIEPUMEHTAbHBIE 3a7aud 1o TemaM "Mertawiel" u
"Hemetamibl") B COOTBETCTBUM C IpaBWIaMU  TEXHUKHU
0€30MMacCHOCTH MPU OOpAIIEHUU C BEIECTBAMU U J1a00paTOPHBIM
000pyJIOBaHUEM; TPEICTABIATh PE3YJAbTATHl  XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHUU COOTBETCTBYIOIIUX
peakiuii U (opMynIHpoBaTh BBIBOJABI Ha OCHOBE 3THUX
pe3yIbTaToB;

-yMeTh  CaMOCTOSITENIbHO  IJIAHUPOBAaTh M MPOBOJUTH

XUMHAYECKHH DKCHEPUMEHT (TIOJYYCHUE M H3YYCHUE CBOWCTB
HCOPraHMYCCKUX M OPraHMYECKHUX BEIIECTB, KAYeCTBEHHBIC
peaxiuu yTJIEBOJOPOJIOB pa3IMYHBIX KJIaCCOB u
KHUCTIOPOJICO/ICPIKALINX ~ OPTraHMYECKUX  BEIIECTB, pELICHHE
SKCIIEPUMEHTATBHBIX 3a]1a4 M0 PaClO3HABAHUIO HEOPTaHUYECKUX
Y OPTaHMYECKUX BEIIECTB) C COOIIOCHHEM MPaBUI 0€30M1acHOTO
oOpallleHus1 ¢ BeUlecTBaMH U JIabOpaTOPHBIM O0OpY/IOBaHUEM,
dbopMyIpoBaTh [EIM  HCCICHOBAHUS, TPEIOCTaBIATh B
pa3nuYHOMN (hopMe pe3yNIbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTH;

OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpY>Karolleu cpeibl,
pecypcocOepekeHHIo,
MPUMEHSTh 3HAHUS 00
U3MEHEHHUHU KJIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO

B o6macTy 3K0I0rHYeCKOr0 BOCITUTAHUA

- c(OpMHUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYPHI,
MMOHMMAHKE BIIUSHUS COIUATBHO-DKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHME MPUPOJHON M COLMAIBHOM Cpelbl, OCO3HAHUE
I00ATHHOTO XapaKTepa IKOJIOTHIECKUX TPOoOIIeM;

- IUIAHUPOBAaHUE M OCYILECTBICHHE JCUCTBUI B
OKpY’Kalollled Cpeie Ha OCHOBE 3HAHHUs LieJed YCTONYMBOTO

- chopMUpOBaTh  MPEACTABIEHUS: O  XHUMHUYECKOU
COCTAaBJISIIOLIEH E€CTECTBEHHOHAyYHOM KapTHUHBI MHpa, pOJIH
XUMHUM B TIO3HAHUM SIBIEHUH TPHPOJBI, B (POPMUPOBAHUU
MBIIIJIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOAUMOMN /ISl peIIeH s MPaKTUYECKUX 33134
U DKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;




IIPOU3BO/ICTBA,
3P PEeKTHBHO
JICCTBOBATH B
Ype3BbIYANHBIX
CUTYaLUsAX

Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE  HEIpUATHE
OKpY>Kalolleu cpere;
- YMEHHE MTPOTHO3UPOBATH HEOIArOMPUATHBIC
3KOJIOTMYECKUE TIOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH,
MPEIOTBPAILATh UX; - PACIIMPEHUE OIbITA EATEILHOCTH
9KOJIOTMYECKON HAIIPaBJIECHHOCTH;

- OBJIaJIeHUE HaBbIKAMH y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHOM M COLMAJIbHOW JIEATEIIbHOCTH;

JNICUCTBUMA, TPUHOCIIIMX  BpE]]

- yMeTh coOuo1aTh IIpaBUiIa 9KOJIOTUYECKU
1eJ1eco00pa3HOro MOBEACHUS B OBITY U TPYJOBOH JEATEILHOCTH
B LEISIX COXpPaHEHMsI CBOEro 3J0pOBbS M  OKpY’Karollen
IIPUPOJHON CpEIbl; YYUTHIBATH ONACHOCTb BO3JCHCTBHUA HA
JKUBBIC OpraHU3Mbl ONPCACIICHHBIX BCHICCTB, IOHHUMAA CMBICII
[I0Ka3aTelsl MPeIeIbHON T0IyCTUMON

KOHILIEHTpaLUH;

- YMETH IPOTHO3UPOBATH, AHAIU3UPOBATH U OLEHUBATEL C
HO3UIMI AKOJIOrMYECKO 0€30IacHOCTH MOCIEACTBHS OBITOBOM
U IPOU3BOJCTBEHHON JESATEIBHOCTH YEJIOBEKAa, CBS3aHHOM C
nepepabOoTKOM BELIECTB; UCIOIb30BaTh MOTYUYEHHbIC 3HAHUS 115
OPUHATHS TPaMOTHBIX pEIIeHU MpobiieM B CUTyalusX,
CBSI3aHHBIX C XUMHUEH;

- YMCTb OCO3HaBaTb OHNACHOCTHb BO3I[€fICTBI/I$I Ha >XUBBIC

OpraHnu3Mbl OIIPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJII
IIOKa3aTcJIsa npenenLHoﬁ ,HOHYCTHMOﬁ KOHOCHTpaluu, U
ITIOACHATD Ha IIpuMepax CIIOCOOBI YMCHBIICHUS n

mpeaoTBpalicHuss HUX BpCIAHOTO BO3JCHCTBUS Ha OpTraHnu3mM
YCJIOBCKaA.

I1K 1.1. O6paboTtka
NEPBUYHOU
OyXxranTepckoit
JOKYMEHTalluU

- popMUpOBaHNE HAYYHOTO TUIIA
MBIIIJICHHS, BIIQJICHHE HAYYHOM
TEPMHUHOJIOTUEH, KITFOUEBBIMH
MOHATHSIMHU U METOJIaMU;
-OCYUIECTBIIATh
I[eJIeHaNpaBICHHbBIN TTOUCK
MepEeHOoca CPEICTB U CIIOCOO0B

NEeNCTBUS B TPO(HECCUOHATBLHYIO CPEeIY

- YMCHHUEC JOKYMCHTUPOBATH XO3S1ICTBEHHbBIE ornepalr U BECTU
6YX1"8.J'ITepCKI/II7I Y4€T aKTHUBOB OpraHu3aluu




2.CTPYKTYPA U COAEP)KAHME JUCIIUIT/IMHbI

2.1. O0beM TUCUMILUIMHBI U BUAbI y4e0OHOI padoThl 1J1sl OUHOM

dpopmbIOOyUEeHMSI

HanmeHoBaHne cocTaBHBIX YacTei JUCHUITIINHBI

O0BeM B gacax

TEOPETHYECKOE 3aHATHE (JICKITHUH) 39
pakTU4YecKue (JJabopaTOpPHBIE) 3aHATHUS 39
npoghecCcUoOHAIbHO OPUEHMUPOBAHHOE COOEPAHCAHUE 14
68 m.u..

npakmuyecKue 3aHAmusl 7

caMmocCTosiTeNIbHas paboTa -

KypcoBasi pabota (IIpoeKT) -

VH/IMBUIYAJIbHBIA IPOCKT -

MIPOMEXKYTOUHAs aTTecTanus B hopme dugppepenyuposannozo 3auema

Bcero 78

2.2. O0beM TMCHUILVIMHBI M BUIBI y4eOHOH padoThI

NJIA 32049HOM GopMbI 00yUeHHs

HanmMeHoBaHME COCTABHBIX YaCTEM AUCHMILIMHBI

O0BeM B yacax

TEOPETUYECKOE 3aHATUE (JIEKIIUN) 4
npaKkTUYecKue (Jab0opaTOPHBIC) 3aHATHS 4
npoghecCcUoHAIbHO OPUESHMUPOBAHHOE COOEPHCAHUE 4
6 m.u.:

npaKmuyecKue 3aHAmusl 2
caMoCTOsITeNIbHast paboTa 70

KypcoBas paboTa (IIpOeKT)

VHIUBUYAIbHBIN TPOCKT

IPOMEXKYTOUHas arTecTanus B popme oughgepenyuposannozo 3avema

Bcero

78




2.3 TeMaTH4YeCKHUil VIAH ¥ coJiepPKaHNe TUCITUIIMHBI IS 09HOH hopMBbI 00yUeHUsI

HaunmeHnoBaHue Coaepsxanue y4eOHOro MaTepuaJia Oo0bem, akag. 1/ Koabt
pa3esioB U TeEM U (popMBbI OPraHU3aNMM AeSITEILHOCTH 00yYAIOLIUXCS B TOM 4HCJIE B KOMIIeTEeHIHid,
dopme ¢dopMmupoBanuio
NMPaKTHYeCKOH KOTOPBIX
MOAr0TOBKH, crnocodcTByeT
aKaj. 4 3J1eMeHT
NPOrpaMMbl
1 2 3 4
OcHoOBHOe coep:kaHue
Pa3zjnen 1. OcHOBBI CTpPOEHMS BellleCTBA 12
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia OK 01
Crpoenune aTomos TeopeTuueckoe o0yueHue 2
XUMHYECKUX ITEMEHTOB | o1y, CTpoeHre aTOMOB XUMHUYECKHX d1ieMeHTOB COBPEMEHHAst MOJIENb CTPOEHHUS aTOMA. DIEKTPOHHAS
W NpUPOAA XUMHHECKOM | oy dyryparus atoma. Knaccu(pukanus XUMUYECKUX 2IEMEHTOB (S-, P-, d-aemenTsl). BanenTHbIE
CBsI3U SIEKTPOHBL. BaleHTHOCTE. DJIEKTPOHHAS IIPUPOIA XUMUYECKOM CBA3H. DIEKTPOOTPULATEIEHOCTD.
IMpakTnyeckue 3aHATHSA 6
[Mpaktudeckas padora Nel Pemenne npakTHUECKUX 33/IaHUI HA COCTABIIEHUE AIEKTPOHHO-TPAPUUECKUX
¢dopmyn anemMeHTOB 1—4 TIepruoIoB.
[IpakTudeckas padora Ne2 Pemenue 3anannii Ha UCTIOIH30BAHUE XHMHUYECKOW CUMBOJIUKY U Ha3BaHUH
COEIMHEHHUI
Tema 1.2. Coaepsxanue y4e0HOro MaTepuaJia OK 01
Ilepnoguyeckuii 3aKoH TeopeTHuecKoe 0GyUeHHe 2 OK 02
u Tabauua J1.U.
Merencena Jlexuus. [lepuonnueckas cucreMa XMMHUYECKUX AJIIEMEHTOB VILI/I Menneneesa.llepuoauyeckas cucrema
xumuyeckux osnemeHtoB J.UM. Mengeneera. ®usmueckuii cmeicn Ilepuonnueckoro 3axona JI.U.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMM IPOCTHIX
Y CJIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHHEM XUMHUYECKOro aieMenTa B [lepuoanueckoii cucreme.
MupoBo3z3peHueckoe U HayyHoe 3HaueHue Ilepnoanueckoro 3akona /.M. Menneneesa. Ilpornossr JI.1.
MemnneneeBa. OTKpHITHE HOBBIX XUMHUECKUX 3JIEMEHTOB.
IMpakTnyeckune 3aHATHS 2

HpaKTI/I‘IeCKaH pa60Ta Ne3 Hepno;mqecxne H3MCHCHMS CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U UX
COC,I[I/IHCHI/Iﬁ B COOTBETCTBHHU C ITOJTOKCHHECM Hepno;u/lqecxoﬁ CHCTCMBEI.




Pa3nen 2. XumMu4yeckne peakuuu 8
Tema 2.1. Tunst Copaepxanne yueOHOr0 MaTepHaJa OK 01
XHMHYECKUX peakuuii | TeopeTuyeckoe ofydenne 2
Jlekumsa. Knaccupukanus W THUIBI XUMHYECKHUX PEAKIUHA C ydacTHEM HEOPraHWYECKUX BEIIECTB.
KonnuectBennsie oTHoOmeHus B xumud. Kimaccudukauuss ¥ THUIBI XUMHUYECKHX DPEAKUUH C ydacTHEM
HEopraHu4yeckux BemecTs. KomnuecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B
XMMUHU ¥ PacyeThl M0 YPaBHEHMSIM XHMHUYECKUX peakuuii. Moyib Kak eJUHHIA KOJMYECTBA BEIIECTBA.
ModnsipHast Macca. 3aKOHBI COXpaHEHHMS MacChl U DHEPrHH. 3aKOH ABOTraapo. MOINSpHBIH 00BEM Ta30B.
OTtHOcHTENBHAs ITIOTHOCTD Ta30B.
Peakiun  kommekcooOpa3oBaHMsi € y4acTHeM  HEOPraHMYeCKHX  BEHIeCTB  (HAa  TpuMepe
TUAPOKCOKOMIUICKCOB ITMHKA U AJTFOMUHUS).
IIpakTHyeckne 3aHATHS 2
[IpakTuueckas padora Ne4 CocraBicHHE ypaBHECHUH PEaKIUi COCIMHEHUS, PA3JIOKCHHUS, 3aMEIICHUS,
oOMeHa. YpaBHEHHsI peaklIMii TOPEHHUs, HOHHOTO 00OMEHa, OKUCIICHHUSI-BOCCTAHOBIICHHSL.
Tema 2.2. Coaep:xanue y4eOHOro MaTepuaJia OK 01
NIeKTPOIMTHYeCKAS _ |Teoperuueckoe o0yuenue 2
AUCCOUMALMS U UOHHBIH >
oGMen Jlextms. DmexkTponuTHyecKas TUCCONMAIMS W HOHHBIH oOMeH. Peaknmum wnonHoro oOmena Teopus
ANEKTPOIIMTHYECKON Juccoranuy. Peakmuum woHHOTO oOMeHa. CocTaBieHHWE YpaBHEHHWH peaklui
HOHHOT'O 06MCHa IIYTEM COCTAaBJICHUA UX NOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHCHHﬁ. FI/IIlpOJ'H/B coJen.
CocraBinenue peakuuii THAPOIM3a coieil. 3HaUeHne TUAPOIN3a B OMONIOrH4ecKuX OOMEHHBIX HPOLIECCAX.
IIpumeneHune ruiponrsa B IPOMBIIUICHHOCTH.
JlabopaTopHbIe 3aHATHS 2
JlaGopartopHas padoTta Nel THuIbl XUMUYECKHX pEaKIIUi
Pa3nen 3. CTpoeHne 1 CBOICTBA HEOPTAHHMYECKHX BEIIECTB 12
Tema 3.1. Conep:xanue ydueOHOro MaTepuasia OK 01
Knaccnguranns, TeopeTnyeckoe o0yueHue 2 OK 02
HOMEHKJIaTypa Z
cTpoeHme HCKHI/IH. Hpez[MeT HCOPraHn4e€CKOUu XHMUH. B3aumocBs3n HCOPTraHNYCCKUX BEIICCTB. Knaccmbnxauml
HeopraHMYecKnX HCOPraHNYCCKUX BEIICCTB. KpI/ICTaHHI/I‘IeCKI/Ie u aMOp(bHI)Ie BELIeCTBA. Tumnsr KPUCTANIMYCCKUX PEHICTOK
BeleCTB Knaccudukanus neoprannyeckux BemiecTB. [IpocTbie n crnokHble BemiecTBa. MeTamisl U HEMETaJUIbL.
OcoGennoctu crpoenusi. Pusnyeckue cBoWcTBA. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHBI,
THUAPOKCHU/IbBI, KMCJIOTBI, COJIU U )Ip) HOMCHKHaTypa 1 Ha3BaHUEC HCOPraHUYCCKUX BCIICCTB UCXOAA U3 HX|
XMUMUYECKOH (OpMYJBl MM COCTaBJIEHHME XMMHYECKOW (OPMYNbI HMCXOHs M3 Ha3BaHUS BELIECTBA 10|
MEXyHapOIHON WM TPUBHAJILHOW HOMEHKJIAType.
IIpakTnyeckune 3aHATHS 2




[Ipaktuueckas padota Ne5 Mcrouynnkn XuMu4eckoi nHGoOpMaun (CpeACTB MacCOBOM MHPOPMALIUH, CETh
WnTepuet u apyrue). [lonck napOpMannm no HazBaHUIM, HACHTH(OHUKATOPAM, CTPYKTYPHBIM (hopMyIiaMm

Tema 3.2. Copaeprxanue yuedOHOro MaTepuasia OK 01
Pu3NKOXMMHYECKHe Teopernueckoe odyueHune 2 OK 02
cBOlCTBA 1 X -
Heopramuuecknx Bemects| | KA. XHMIUECKHE CBOHCTBA OCHOBHEIX KIIACCOB HEOPraHHECKHX BEIECTB (oxcumoB, THAPOKCHIIOB,

KHCIIOT, cojeit u mp.). Metamiel. O6mue Hemeramier. O0mue hu3ndeckne u XUMIUIECKHE CBOMCTBA

HemeTaioB. TunuuHsle cBoiicTBa MeTayuioB | Y— Y| rpynn. Knaccudukanus u HomeHKIaTypa

COeAMHEHHH HeMeTauI0B. KpyroBopoThl OMOTEHHBIX 3J1€MEHTOB B MPUPOJE. GUINUECKUE U XUMHUECKHE

cBoiicTBa MeTainioB. CriocoOb!I momy4eHns. MeXMOoNeKyIsIpHbIe B3auMoIeHCcTBI. Kpuctamiorumparsl.

ArperatHble cocTosHUS BenlecTBa. Kpucrannnueckre u aMmopgHble BelecTBa. THITbI KPHCTALIHYECKHX

PEIIeTOK (aTOMHAs, MOJICKY/ISIpHASI, HOHHAS, METAJUTUYECKas ). 3aBUCUMOCTh (PU3UUECKUX CBOWCTB

BEIIECTBA OT TUIA KPUCTAILTHYECKO# pemreTku. [IpuarHb MHOTOOOpa3us BemecTB. COBpeMEHHBIE

TIPEJICTaBICHHUS O CTPOCHHUH TBEPJIBIX, JKUAKUX U Ta3000pa3HBIX BenlecTB. JKUAKIe KPUCTAIUTHL.

JlaGopaTopHble 3aHATHSA 2

JlaGopartopHas pabota Ne2 CBOHCTBA METaJJIOB M HEMETAJLIOB
Tema 3.3. Conep:xanue yueOHOro MaTepuaJia OK 01
IIpousBoncreo TeopeTnyeckoe o0yueHue 2 OK 02
HEOPraHUYeCcKuX

OO0mue mpencTaBiIeHds O MPOMBIIUIEHHBIX CIMOCO0aX MONydeHUs XUMHYECKHUX BEIIeCTB (Ha TpUMEpe
BelllecTB. 3HAYeHue U N

MIPOM3BOCTBA aMMHAKa, CEPHON KHUCIIOTHI).
npuMeHeHNe B ObITY U HA
IDOM3BOICTRE ‘{epHaﬂ " IBCTHad MCTAJLIypTus. HpaKTI/I‘IeCKOC MPUMCHCHUC JJICKTPOJIN3a JJIA MOJTYUCHUA HICJIOYHBIX,

P 4 IIEIOYHO3EMENTbHBIX METAJUIOB 1 aTfoMUHMSL. CTEKIIO U CHIINKATHASTIPOMBIIIEHHOCTb.

[Ipobnema 0TX0I0B ¥ TOOOYHBIX MTPOAYKTOB.

IIpakTHYeckue 3aHATHSA 2

[paktnueckas padora Ne6 Pormu HeopraHHUECKONH XUMHHY B pa3BUTHH OOILIECTBEHHOTO MUTAHMS, CO3J]aHUU

HOBBIX BellecTB. M3ydyeHue nmokaszaresneil 6e30MacHOCTH MUIIEBOW TPOTYKIINH.
Pasnen 4. CTpoeHne v CBOHCTBA OPraHHYECKHUX BeIeCTB 13
Tema 4.1. Coaep:xanue ydyeOHOro MaTepuaJa OK 01
Knaccnpukanus, TeopeTnyeckoe o0yueHue 4




CTpOeHHE U
HOMEHKJIaTypa
OpPraHHYecKUX BellecTB

Jlexums. IlpenMer opraHmdeckodl XuMHHM. B3anMOCBS3p HEOPraHMYECKMX M OPraHUYECKHX BEILECTB.
XHWMHYECKOE CTPOCHHME KaK IOPSIOK COCOVMHEHHS aTOMOB B MOJEKYJE€ COIVIACHO HX BAJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUM XMMHYECKOIO CTPOEHHUS OpraHmdeckux coeauHeHuit A.M. Bbytneposna,
N3omepus u uzoMepseillosBieHne U pasBUTHE OPraHUYECKOM XUMUU Kak Hayku. [Ipeamer opraHuueckon
XUMHH. MecTo UM 3HAaYeHHe OpraHWdYeCKOM XHUMHH B CHCTEME ECTECTBEHHBIX HAayK. B3anMOCBS3b
HEOPraHUYECKUX U OPTaHUYECKHUX BEILECTB.

XHMHYECKOe CTPOCHHUE KaK NOPSAAOK COCTUHEHNS aTOMOB B MOJIEKYJIE COTTIACHO MX BAJIEHTHOCTH.
OcHOBHBIE NTOJIOKEHUS TEOPUN XMMUYIECKOTO CTPOCHUS Opranndeckux coeauHennii A.M. bytneposa.
VYraepoaHblil ckeneT OpraHnyeckoil MoneKyibl. MoJeKyIapHbIe U CTPYKTYPHBIE (pa3BepHYTHIC,
COKpaIlleHHbIe) XUMHYECKHE (POPMYIIbL. 3aBUCIMOCTH CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOCHHUSI
Monekyi. M3omepus u u3omMepsl (CTpyKTypHasi, reomeTpudeckas (nuc-Tpanc-uzomepusi). KpatHocts
XUMU4ecKoii cBsizu. [lonsarue o GpyHkumonanbHoM rpymre. [TpuHIHIE KiTaccupUKaUA OPraHUIECKUX
coeIMHEHNI. MexayHapoiHas HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPhl OPraHUYECKUX COEIMHEHMM.

Tema 4.2. CBoiicTBa
OpPraHNuYecKux
coeTMHEHMI

Conep:xanue y4eOHOro MaTepuaJia

Teopernyeckoe o0yyeHue

Jlexnms. OU3UKO-XUMUYECKIE CBOHCTBA OPTaHMUECKHUX COeTMHEHHUH OTIEIBHBIX KIIAcCOB (0COOEHHOCTH
KJaccu(uKalMyd ¥ HOMEHKIIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUH psijI U o01ias hopMyIa; H30Mepus;
(u3nYeCKUe CBONCTBA; XUMUUECKUE CBOWCTBA; CIIOCOOBI moTyueHusl): [IpenenbHbIe yTriaeBoI0POIbI.
I'openne MeTana Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TeIlIa B IPOMBINIUICHHOCTH U ObITy. I Ipenensabie
yraeBonopoabl. ['operne MeTaHa Kak OWH U3 OCHOBHBIX HCTOYHUKOB TEIUIA B MTPOMBIIIUIEHHOCTH U OBITY.
CBolicTBa MPUPOTHBIX YTIEBOIOPOI0B, HAXOXK/IEHNE B IPUPOJIC U MPUMEHEHUE allkaHoB. HenpeaenbHbIe U
apoMatuyeckue yriaeBofoposl. [lommmepusaus 3TiiIeHa Kak OCHOBHOE HAIPaBIEHUE €T0
ncrnonp30Banms. Kucnoposconepxamue coeqnHeHns. A30TCoIepKaIie COeTUHeHNs (aMHIHBI 1
AMUHOKHUCIIOTHI, OCJIKH).

JlaGopaTopHble 3aHATUSA

JlaGoparopHas pabotaNe3 [ToyydeHue 3TUIICHA U U3YyUYSHHUE €TI0 CBOMCTB.

OK 01
OK 02

Tema 4.3. Oprannyeckue
BelllecTBA B

Conep:xanue yueOHOro MaTepuasia

TeopeTquCKoe oﬁyqe}me

OK 01
OK 02




JKH3HEAEeATCIbHOCTH U

NPOTeKAHUA XUMHYECKHX
peaxkuuii

Jlekius. Xumuueckue peakiuu. Kiaccudukaius XUMHYECKHX peakiuii: 1o (Ha3oBOMYy COCTaBy
(roMoreHHBIE W TETEPOTE€HHBIE), [0  WCIOJB30BAaHUIO  KaTammzaropa  (KaTalUTHYeCKHe U
HEKaTaTUTUIECKHE).
CKOpOCTh peakIiy, €€ 3aBHUCHMOCTh OT pa3IM4YHBIX (PaKTOPOB: TPUPOABl PEarupyrOINX BEIIECTB,
KOHIIEHTPAI[UHN PearupyrollnX BEMIecTB, TeMmepaTypsl (mpaBmio BaaT-I'odda), mmomann peakiimoHHON
MOBEPXHOCTH, HAJIMYMs KaTaiu3aropa. Polib KaTaau3aTropoB B MPUPOAE U MPOMBIIUIEHHOM ITPOU3BO/ICTBE.
DHeprus akTuBaluU. AKTUBUPOBaHHBIN KoMmIuiekc. KaTanuzaTopsl u karanus. Ponb kaTanu3aTopoB B
MPUPOJE U MPOMBILIJIEHHOM ITPOU3BO/ICTBE.

JlabopaTopHoe 3aHsiTHE

JlabopaTtopHas pabotaNed 3ydenne 3aBUCUMOCTH CKOPOCTH XUMHUIECKON PEAKITUN OT KOHIICHTPAITIH
pearupyronmx BEHIeCTB U TEMITEPATYPHI.

Jlekuus. buoopranuueckue coequHeHus. . IIpOM3BOICTBO OpraHUYECKUX BEIIECTB: ITPOU3BOJICTBO K 1.1.
yejioBeka. [IpousBoacTBo (MeTtaHona, mepepabotka HegTn. [lommdTHieH Kak KPYMHOTOHHAXHBIA TPOAYKT XHMHUYECKOTO
U IPUMEHEeHUe npousBoAcTBa. [IpuMenenue stunena. [lpon3BoacTBO U IpUMEHEHUE Kayuyka U pe3uHbl. CHHTETHYECKUE
OpraHuYecKHX BelIeCTB B | UCKYCCTBCHHBIC BOJIOKHA, HX CTpOEHHUE, cBOICTBA. Ponb opraHmueckoil XMMHUU B pELICHUH TIPOOIeM
NMPOMBIILIEHHOCTH JHEPreTHYeCKOW Oe30MacHOCTH, B pA3BUTHU MEAWLWHBL, CO3AAaHWM HOBBIX MAaTE€pPHANIOB, HOBBIX

WCTOYHUKOB JHEPTWW (aIbTEpHATUBHBICE WCTOYHUKK »Heprun).llpuMeHenwe m Omojormdeckas poib

yrieBonoB. OKHCIICHUE YTIEBOJOB — MCTOYHHK DHEPTrUM >KUBBIX OpraHm3MoB. O0nacTd NMpUMEHEHHUs

amuHOkucnoT. IlpeBpamenuss OenxkoB mnwiIu B OpraHm3Mme. buonorndeckne QyHKIUN OEITKOB.

buonormueckne ¢yHknun xupoB. Pomb opraHWYecKO XWUMHH B PEIIEHHH MPOOJIEeM IHIIEBOI

0e30macHOCTH.

HyxnenHoBble KUCIOTHI: cOcTaB U cTpoeHre. CTpoeHne HykieoTH0B. COCTaB HyKJIEHMHOBBIX KUCIOT

(JHK, PHK).

Ponb HyKJIEHHOBBIX KHCIIOT B )KM3HENEATEIbHOCTH OPTaHU3MOB.

IIpodeccrnoHAILHO-OPHEHTUPOBAHHOE COlePKAHME

IIpakTH4yecKkue 3aHATUSA

[Ipaktnueckas pabora Ne7 PemieHue mNpaKkTUKO-OPUEHTHUPOBAHHBIX 33/JlaHUN TI0  COCTaBIICHHUIO

XUMHYECKUX PEaKIHN, OTPAKAIOIINX XUMHUIECKYIO0 aKTHBHOCTh OPTAaHUYECKUX COSTUHEHUI B Pa3IMIHBIX

cpenax (MpUPOTHBIX, OMOJOTHYECKUX, TEXHOTECHHBIX ).
Pasznen 5. Kunernueckue U TepMOAHMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHMYECKUX peakuuii
Tema 5.1. Copaepxanne yueOHOro MaTepHuaJia OK 01
Kunermyeckne TeopeTnueckoe ofyuenue OK 02
3aKOHOMEPHOCTH

Tema 5.2.

Conep:xanue y4eOHOro MaTepuaJia

OK 01




TepmoguHamMuyeck ue
3aKOHOMEPHOCTH
NMPOTEeKaHNs XUMHUYeCKUX
peaxkumii. PapHoBecne
XMMHYECKHX

peakumii

TeopeTnyeckoe o0y4eHune

Jlexmms. Krnaccumdpuxammst XUMHYECKHX peakmuid: 10 TemwmoBoMy 3(dexTy (dIK30TepMUYECKHe,
SHAOTEPMUUECKHE), TI0 oOpatuMocTh (oOpaTumbie W HeoOpaTtumble). TeroBble AG(EKTH XUMHUYECKUX|
peakuuii. TepMoxumudeckue ypaBHeHHS. OOpaTUMOCTh peakinuid. XHMHUYECKOEC PABHOBECHE U €ro
CMEIIICHUE TIOJ] EHCTBUEM Pa3iNuYHBIX (haKTOPOB (KOHIICHTpAIIMsSI PEArcHTOB WM MPOJIYKTOB PEAKIIHH,
JaBlieHHUE, TEMIIepaTypa) JJisl CO37aHus] ONTHMAITBHBIX YCIOBUH MPOTEKAHUS XUMHUYECKHIX TPOIIECCOB.
[Nonsitue 06 3HTANBIMK U 3HTpONUHU. DHeprus [ mo6ca. 3akon ['ecca u ciencTus us Hero. Ponb
CMEIICHHS] PABHOBECHSI B TEXHOJIOTHYECKHX ITpoIieccax

OK 02

HpaKanecKne 3aHATUSA

[MpakTtuueckass pabdora Ne§ W3ydeHue BIUMSIHUS pPazIUYHBIX (DAKTOPOB HA CMEIIEHHE XHMHUYECKOTO
PaBHOBECHS.

Pa3znen 6. lucnepcHble CHCTEMBI

Tema 6.1. Coaep:xanue y4eOHOro MaTepuaJia OK 01
Hucnepcubie cucreMbl 1 | TeopeTn4eckoe 00yyenue OK 02
dakTopb! nx Jlextms. [Qucnepcusie cucremsl. Komonanasie cucremMsbl. MictuHHBIE pacTBOpEL. PacTBOpeHme kak pu3nKo- OK 07
YCTOHIMBOCTH xuMuueckuit npouecc. PactBopsl. CiocoObl MpUroTOBIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 1oiis

PaCTBOPCHHOI'O BCIICCTBA. Hpe):[em,Ho A0IIYCTUMBIC KOHHCHTpAlIMU U UX MCIIOJIB30BAHUC B OLICHKC

sKoJioruueckoit 0ezonacHocTr. Kitaccudukarus qucnepcHsIx cucteM 1o coctaBy. CTpoeHue u pakTopbl

YCTOI\/'I‘II/IBOCTI/I AUCTICPCHBIX CUCTEM. Pacrmio3naBanne HCTHHHBIX PaCcTBOPOB, KOJNIOUJHBIX paCTBOPOB U

rpyboaucniepcHbix cucreM. CTpoeHne MUIeNbl. PaccenBanne cBeTa MpH MpOX0KIEHUH CBETOBOTO My4YKa

Yyepe3 ONTHYECKH HeOHOPOAHYI0 cpeay (3ddexra Turmans).

IIpakTHYecKkue 3aHATHA

[Ipaktuueckast pabota Ne9 Pemienne 3aa4q Ha MPUTOTOBICHUE PACTBOPOB.
Tema 6.2. Conep:xanue yueOHOro MaTepuasia OK 01
HccaenoBanue cBoiicTB TeopeTquCKoe OﬁyquHe OK 02

K 1.1.

JAMCIEPCHBIX CUCTEM AJIsl
UX WIeHTH(UKATHA

Jlexuus. Ilpurorosnenue pacTBOpOB 3aJJaHHOU (MomApHOI)  KOHUEHTpaLuH (C
MPAaKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMH), OIIPEEIICHNE CPEbl BOJHBIX PACTBOPOB.

l'[paRanecm/le 3aAHATUSA

[Ipaktnueckas padora NelO IIpurorosneHue pacTBOpOB 3aJaHHOM (MOIAPHOI) KOHLIEHTPALUN




Pasnen 7. KauecTBeHHBIE peaknuy 00HApYKeHUSI HEOPTAaHNYECKUX U OPraHMYeCKHX BellecTB

Tema 7.1. Copaeprxanue yuedOHOro MaTepuajia OK 01
Oonapy:xeHue OK 02
TeopeTnyeckoe o0y4eHune
HEOPTaHWYeCKUX — —
KATHOHOB M AHHOHOB CocraBneHune ypaBHeHuit peauuii oOHapyXeHns KaTuoHOB |-V rpynm 1 aHHOHOB, B T.4. B
MOJIEKYJISIPHOW ¥ HOHHOU (hopmax.
Peakiun oOHapy)eHHs HEOPraHUYECKUX BEILIECTB B PEANBHBIX 00BEKTaX OKPYKAIOMIEH CpeIbl.
IIpakTHYeckue 3aHATHS
[IpaxTiaeckas padora Nell KauecTBeHHbIE XUMHYECKHE PEaKIINN, XapaKTEPHBIE IJIs1 OOHAPYKEHUS
HEOPTraHWYECKUX BEIICCTB (KAaTHOHOB W aHUOHOB).
Tema 7.2. Conep:xanue y4eOHOro MaTepuaJia OK 01
Obuapyxenue TeopeTnueckoe ofy4enue OK 02
OpraHn4ecKHX BellecTB . -
CocTaBreHue KaueCTBEHHBIX PEaKIil 0OHAPYKEHHS OPraHMYECKUX COSTMHEHUH OT/IETbHBIX KJIACCOB.
OT/IeJIBHBIX KJIACCOB C
HCI0JIb30BAHUEM
Ka4eCTBEHHBIX peaKnui IpakTHyecKue 3aHATHS
[IpakTudaeckas padora Nel2 KauecTBeHHbIE XUMHYECKHE PEAKIINN, XapaKTePHBIE JIs1 OOHAPYKEHUS
OPraHnv4CcCKUX BCHICCTB.
IIpodeccnoHanbHO-OPUEHTHUPOBAHHOE COAEPKAHME
Paszpnen 8. Xumus B ObITY U IPOU3BOACTBEHHOM AeATEJIbHOCTH YeJI0BeKa OK 01
OK 02
Tema 8.1. Xumus B 0biTy |CoiepkaHue Yy4eOHOTr0 MaTepuasia OK 04
U IPOU3BOJACTBCHHOU Teopernueckoe odyuenne OK 07
ACATETLHOCTH HEMOBEKA |, 6 oriraeckas Ge301ACHOCTD MTOCIEACTBHIA GBITOBOI M IIPOM3BOICTBEHHOM ICATEIHOCTH YeIOBEKa, K 1.1.
CBsI3aHHAS C IEepPepa0O0TKOM BEMIECTB; MOMCK M aHAIN3 XUMHYECKOH HH()OPMAIIUU U3 Pa3INIHBIX
HCTOYHUKOB (Haquaﬂ u yqe6Ho-Haqua;1 JimTeparypa, Cp€acTtBa MacCcOBOM I/IH(i)OpMaHI/II/I, CE€Thb I/IHTepHeT u
Ipyrue).
I[MpakTHyeckue 3aHATHS
[IpakTuueckas padora Ne 13Dkonoruueckas 6€30MacHOCTh TOCIECTBHI OBITOBON M MPOU3BOICTBEHHOMN
JeSITeTbHOCTH Y€JI0BEKa, CBA3aHHAas C IepepaboTKOM BEUIECTB.
[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIEPKAHME
Paspeu 9.1. UccaenoBanne 1 XMMHYECKHUH aHAIN3 00bEKTOB OHOChepbl
Tema 9.1.1. OcHoOBBI Conep:xanue y4eOHOro MaTepuasia OK 01




J1a00paTOPHOI MPAKTHKH
B Npo(ecCUOHAITBHBIX
JadopaTopusx

TeopeTrnyeckoe o0y4enune

Jleknust BoImoTHEHNE TUITOBBIX PACUYETOB 110 TEMATHKE SKCIIEPUMEHTA (BBIXOJ MMPOYKTa PEAKIUK, Macca
HaBeCKH, 00beM pactBoputessi). O0paboTka NaHHBIX, aHAJIU3 U OIIEHKA UX IOCTOBEPHOCTH (BBIYMCICHHE
CpeIHEro 3HaUYeHUs IKCIIEPIMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH).

IIK 1.1.

Tema 9.1.2. Xumuueckuii
aHaJIu3 Npod BOABI

Conep:xanue yueOHOro MaTepuaJia

TeopeTuueckoe o0yueHue

KucnotHocTs 1 menogHocTs Boasl. pH cpensl 1 MeTops! ee onpeneneHus. JKecTKOCTh BOABI U METOJIBI €€
ompenenenus. CyIIHOCTb METO/Ia TUTPOBAHUSI.

Buibt ’kecTKOCTH BOJIBI (BpeMEHHAsI U TOCTOSTHHAS ). JKecTKOCTh BOJIBI KaK MPUYMHA BBITAZCHUS 0CAIKOB
WM 00pa30BaHMUs CONCOTIOKEHUH, UMEIOLINX MECTO B OBITY U Ha IIPOU3BOJICTBE.

CocTaB coseil, BBI3BIBAIOIINX KECTKOCTD BOJIBI. XMMUUECKHE TIPOIIECCHI, YCTPAHSIOIINE )KECTKOCTh BOJIBL.
VYpaBHEHHS XUMUUECKUX PEaKUid, WIUTFOCTPUPYIOIIUX TPOLIECCHI, MPOUCXOSIINE IPU YCTPAaHECHUT
KECTKOCTH. Y CTpaHEHUE BPEMEHHOH JKECTKOCTH OBITOBBIMH U XUMHUYECKUMHU criocobaMu. CriocoOb!
YCTpaHEHUsI MOCTOSTHHOMN JKECTKOCTH.

OK 07
IK 1.1.

Tema 9.1.3.
XuMHUYeCKUI KOHTPOJIb
Ka4eCTBA NPOAYKTOB
NUTAHUS

Conep:xanue y4eOHOro MaTepuaJia

TeopeTI/lquKoe oﬁyqelme

Jlexuusi. KauecTBeHHBIN XMMHUYECKUH cOCTaB MPOYKTOB MUTaHus. BemiecTsa, hanscudunupyromme
MIPOJYKTHI MUTAHUS, U BELIECTBA, 3arPA3HAIONINE MPOIYKTHl MUTaHusA. OnpeaencHue 3arpsi3HAIOIIMX
XMMUYECKUX BEIIECTB B MIPOAYKTaX MUTaHUs, onpenenenue. Kinaccudukauys BemecTs, HCIOIb3yEMBIX B
MPOAYKTax MUTaHUs M0 cocTaBy. VX Ha3HaUYEHHUE U IPUMEHEHHUE.

OK 01
OK 02
OK 07
IIK 1.1.

Tema 9.1.4.
HccaenoBanne 00beKTOB
onocepnl

Copaepxanne yueOHOr0 MaTepHaJia

Teopernyeckoe o0yueHue

Jlekuus. Hopelue nOCTHOXXEHUS XUMUYECKON HAYKH U XUMUYECKOH TeXHONOruu. Pois Xxumuu B
o0ecrie4eHnH YKOJIOTHUECKOH, SHEPTETHUECKON 1 MUILIEBON 0€3011aCHOCTH, Pa3BUTHH MeIUIMHEL. [IpaBuia
MOKCKa M aHAJIM3a XMMHUYECKOM HH(POPMAIUK U3 Pa3IMYHBIX UCTOUHUKOB (HayyHas ¥ yueOHO-HaydHasI
JTUTepaTypa, CpelicTBAa MaccoBor nHpopmaluu, ceTh MHTepHeT). UccnenoBanne o0bekTa Onochepsl Ha
KHCJIOTHOCTD, IIEJIOYHOCTh, XMMHYECKHI COCTaB (3arpsa3HUTENIN, MAaKPO- U MUKPOAJIEMEHTHI ).

IIpakTHYeckue 3aHATHS

[IpakTnueckas padora Ne 14 KayecTBeHHBII ¥ KOJNWYECTBEHHBIM COCTAaB MaTepHalIOB
CTPOMUTENBHO-PECTABPALMOHHON IEATEIBHOCTH U IU3aiHa.

OK 01
OK 02
OK 07
IIK 1.1.

IIpoMe:xxyTouHas arrectanus: AU depeHpoBaHHbIN 3aUeT

Bcero:

78




2.4. TemaTtuyeckuii IUIaH U coePrKAHUE TUCUMILINHBI /151 3204HOi opMBbI 00yUeHUs1

HaunmeHnoBaHue Coaepsxanue y4eOHOro MaTepuaJia Oo0bem, akag. 1/ Koabt
pa3ienoB U TeM U (opMBbI OPraHu3aUMH JeATeJILHOCTH 00yYaoIuXcs B TOM YHCJIE B KOMIIeTeHI N,
dopme ¢dopMmupoBanuio
NMPaKTHYeCKOH KOTOPBIX
MOAr0TOBKH, crnocodcTByeT
aKaj. 4 3JIeMEeHT
MPOTrPaMMBblI
1 2 3 4
OcHoBHOE coepKanme
Pa3nen 1. OcHOBBI CTpOEHNS BellleCTBA 4
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia OK 01
Crpoenne atomoB Teoperuyeckoe o0yyenue 2
XUMHYECKUX ITEMEHTOB | o1y, CTpoeHre aTOMOB XUMHUYECKHX d1eMeHTOB COBPEMEHHAst MOJIENb CTPOEHHUS aTOMA. DIEKTPOHHASI
W PUPOJIA XUMUMECKON | oy puryparus atoma. Kinaccupukaus XUMUUECKHX 2]IEMEHTOB (S-, P-, d-31nemenThl). BaneHTHble
CBsI3U 5IEKTPOHBL. BaleHTHOCTE. DIEKTPOHHAS IIPUPOIA XUMUYECKOM CBA3H. DIEKTPOOTPULATEIEHOCTD.
IIpakTuyeckue 3aHATHS
[Mpaktudeckas padora Nel Pemenne npakTHUECKUX 33/IaHUH HA COCTABJIEHUE AIEKTPOHHO-TPAPUUECKUX
¢dopmyn anemMeHTOB 1—4 TIepruoIoB.
[IpakTnueckas padora Ne2 Pemenue 3a1anuii Ha UCIIOIH30BAHNE XUMUYECKOW CUMBOJIMKY U Ha3BaHUM
COEIMHEHH
Tema 1.2. Coaepsxanue yueOHOro MaTepuaJia OK 01
Ilepuoauueckuii 3aKoH OK 02

u Tabauua J1.U.
MenpgeieeBa

Teoperuyeckoe o0yyeHue

Jlexuus. [lepuonnueckas cucremMa xumuueckux anemeHtoB .M. MenneneeBa.llepuoanueckas cucrema
xumuyeckux osnemeHtoB J.UM. Mengeneera. ®usuueckuil cmeicn Ilepuonnueckoro 3axona JI.U.
MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOHCTB XUMHUUYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX
U CJIOKHBIX BEIIECTB B COOTBETCTBHUU C MOJIOXKEHUEM XUMHUUYECKOro 3neMeHTa B [lepuoanueckoit cucreme.
MupoBo3z3peHueckoe U HayyHoe 3HaueHue Ilepnoanueckoro 3akona /.M. Menneneesa. Ilpornossr JI.1.
MenneneeBa. OTKpBITHE HOBBIX XUMHUIECKIX DJIEMEHTOB.

HpaKTuquKne 3aHATUSA

[MpakTrueckas padora Ne3 [Teproguueckre U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB U UX




COC,I[I/IHCHI/Iﬁ B COOTBETCTBHHU C ITOJTOKCHHEM Hepnozu/lqecxoﬁ CHCTCMBEI.

CamocTosTenpHas pabora 2
Paznen 2. XuMHYeCKHe peaKIuu 8
Tema 2.1. Tunsl Copaeprxanue yuedOHOro MaTepuajia OK 01
XHMHY€eCKUX peakuuii | TeopeTuyeckoe ofyuenue
Jlekumsa. Knaccupukanus W THUIBI XMMHYECKHUX PEAKIUHA C y4dacTHEM HEOPraHWYECKUX BEIIECTB.
KonmuectBennpie oTHomeHns B xuMuH. Kiaccmpukanus W THIBI XUMHYECKHUX PEAKIUN C y4acTHEM|
HeopraHuyeckux BemecTB. KomuuecTBeHHbIE OTHOLICHUS B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B
XMMUU ¥ PacyeThl MO YpaBHEHUSM XHMHYECKMX peakuud. Mollb Kak eJUHHIA KOJMYECTBa BEIIECTBA.
Monspraast Macca. 3aKOHBI COXpaHEHHUS MacChl M SHEPruH. 3aKOH ABOraznpo. MosipHBI 00BEM Ta3oB.
OTHOCHUTENBHAS TNIOTHOCTD T'a30B.
Peakmmn  koMIuiekcooOpa3oBaHHsS C  y4acTHEM  HEOPTaHMYECKHX  BemlecTB (Ha  MpuUMepe
THIPOKCOKOMILIEKCOB IIMHKA U ATFOMHHUSA).
IIpakTH4yecKkue 3aHATUSA
[IpakTuueckas padora Ne4 CocraBicHHE ypaBHECHUHN PeakIuii COeTMHEHUS, PA3JIOKCHHUS, 3aMEIICHUS,
oOMeHa. YpaBHEHHUS peaknii TOPeHHsl, HOHHOTO 00MeHa, OKHUCIICHUS-BOCCTAHOBIICHMUSL.
CamocTosTelbHas pabora 4
Tema 2.2. Coaep:xanue y4eOHOro MaTepuaJia OK 01
NIeKTPOIMTHYeCKAS TeopeTuyeckoe o0y4yenue
AUCCOUANMA U MOHHBII "
oGMen Jlextms. DnexkTponuTHyeckas TUCCONMAIMS W HOHHBIH oOMeH. Peaknmum wnonHoro oOmena Teopus
ANEKTPOIIMTHYECKON Jucconanui. Peaknuu woHHOTO oOMeHa. CocTaBieHHWE YpaBHEHUH peakiui
HOHHOT'O O6MeHa IMYTEM COCTABJICHUA X NOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ. FI/IIlpOJ]I/IS coJem.
CocraBinenue peakuuii THAPOIM3a cojieil. 3HaueHne TUApPOoIN3a B OHMONOrH4ecKuX OOMEHHBIX MPOLIECCAX.
[TpumeneHune ruapom3a B IPOMBIIIUIEHHOCTH.
JlabopaTopHbIe 3aHATHS 2
JlaGopatopHas padoTta Nel THIbl XUMUYECKHX pPEaKIIUi
CamocrosTenpHas pabora 2
Pa3nen 3. CTpoeHne 1 CBOHCTBA HEOPTAaHMYECKUX BelleCTB 12
Tema 3.1. Conep:xanue yueOHOro MaTepuasia OK 01
Kaaccnpuxanus, OK 02

TeopeaneCKoe 06yqelme




HOMEHKJIATYpa
cTpoeHune
HEOPraHuYecKUuX
BellecTB

Jlexmus. [IpemMer HeopraHWYeckod XUMHM. B3anMoCBsI3b HeOopraHMYecKuX BemlecTB. Knaccudukarms
HEOpraHW4YecKux BemecTB. Kpucrammmdeckne n amopdHbIe BemecTBa. THITBI KPUCTAJUIMIECKUX PEIIETOK
Knaccudukanus HeopraHudeckux BemiecTB. [IpocThle W COXKHBIC BeliecTBa. MeTaulbl M1 HEMETaJLIbL
OcobenHoctu crpoeHusi. Pusmueckue cBoricTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIISCTB (OKCHIPI,
THUAPOKCHIIBIL, KUCIIOTHI, COJHN U 1p.). HoMeHKIaTypa u Ha3BaHNWE HEOPTaHMYECKUX BEIIECTB HCXOMS U3 MX
XUMHYECKON (POPMyNBI MM COCTaBICHHE XMMHUYECKOW (HOPMYIIBI MCXOAs M3 Ha3BaHHUS BEIIECTBA IIO
MEKTyHAPOJAHON WK TPUBHATHHOM HOMEHKJIIATYpE.

IIpakTHYecKHe 3aHATHS

[Ipaktuueckas padota Ne5 Mcrouynnku XuMuieckoi HHPopMauu (CpeACTB MacCOBOM MHPOPMALIUH, CETh
Wnteprer u apyrue). [lorck uHpopManyy 0o Ha3BaHUsIM, HACHTH(PHUKATOpaM, CTPYKTYPHBIM hopMysIaM

CamocTosTenbHas pa60Ta

Tema 3.2.
Pu3uKoOXUMHUYECKHE
CBOMCTBA
HEOPraHN4YecKUX BellecTB

Conep:xanue y4eOHOro MaTepuaJia

TeopeTI/lquKoe oﬁyqelme

Jlexuusi. XUMUUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIraHWYECKUX BEIIECTB (OKCHUIOB, THAPOKCH/IOB,
KHCIIOT, cojel u ap.). Metamnsl. O6mume Hemeramnst. OOmmue pru3mueckne u XUMHYECKHE CBOHCTBA
HeMeTaiuioB. Tunmunsie cBoiicTBa MetawioB | Y— Yl rpynn. Knaccudukanmst 1 HoMeHKIaTypa
COeAMHEHMH HeMeTauIoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MPHUPO/E. GUINUECKUE U XUMHUECKHE
cBolicTBa MeTayutoB. CriocoObl oTydeHus. MexXMOoIeKyIsipHble B3auMoeicTBus. Kprucramioruaparsl.
ArperaTHble cocTOsIHUS BemecTBa. Kpucramnndyeckue u amopdHsle BemecTBa. TUIBI KPUCTAIUIMIECKUX
PEIICTOK (aTOMHAs, MOJICKY/ISIpHAS, HOHHAS, METAJUTUYECKas ). 3aBUCUMOCTh (PU3UUECKUX CBOWCTB
BEIIECTBA OT TUIA KPUCTAIUINYECKOH pemerku. [Iprnunnabl MHOrooOpasus BemecTB. CoBpeMEeHHBIE
MPEJCTABJIECHUS O CTPOCHUHU TBEPJBIX, KHUJIKUX U ra3000pa3HbIX BemecTs. JKuaKne KpucTalibl.

JlaGopaTopHble 3aHATUSA

JlaGoparopnas padora Ne2 CBoiicTBa METAJUIOB M HEMETAIIJIOB

CaMocTosTenbHas pa60Ta

OK 01
OK 02

Tema 3.3.

IIpousBoacreo
HEOPraHNYeCKUxX
BeIlleCTB. 3HAYEHHE U
NpuMeHeHue B ObITY M Ha
NpPou3BOACTBE

Copaepxanne yueOHOr0 MaTepHaJia

Teopernyeckoe o0yueHue

OO0mue mpencTaBiIeHus O MPOMBIIUIEHHBIX CIMOCO0aX IMONyYeHUs XUMHYECKHX BEIIeCTB (Ha MpHUMEpe
MIPOM3BOACTBA aMMHaKa, CEPHON KHCIIOTHI).
UYepHas u nBetHas MeTaryprus. IIpakTuueckoe mpUMEHEHHE 3JIEKTPOIH3a AJs MOJyYEHUs HIETOYHBIX,
IIEJI0YHO3EMENTbHBIX METAJUIOB M aTIOMUHIS. CTEKIIO M CHITNKATHASTIPOMBIIITIEHHOCTb.
[Ipobnema 0TX010B ¥ TOOOYHBIX TPOAYKTOB.

HpaRaneCKue 3aAHATUSA

OK 01
OK 02




[IpakTnueckas padora Ne6 Ponu HeopraHHUECKOH XMMHHU B pa3BUTHU OOILIECTBEHHOTO MMUTaHUs, CO3AaHUH
HOBBIX BemlecTB. M3y4ueHne moka3aresneil 0e30MacHOCTH MUTIEBON MPOAYKITHH.

CamocTosiTenpHas padoTa 4
Pa3znen 4. CTpoeHHe U CBOICTBA OPraHUYECKHX BelleCTB 14
Tema 4.1. Copaepxanne yueOHOr0 MaTepHaJa OK 01
Kaacenduxaumus, TeopeTuueckoe odyueHue
CTPOeHMe U -
HOMeHKIATypa Jlexums. Ilpenmer opraHmueckodl Xumuu. B3anMoCBS3p HEOPraHMYECKMX M OPraHUYECKHX BEILECTB.
OPraHHYEeCKHX BEHIeCTB XHUMHUYECKOE CTPOCHHE KaK TOpPSJIOK COEOUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJIEHTHOCTH.

OCHOBHBIE TIOJIOKEHUSI TEOPUH XHMHYECKOTO CTPOEHHWS OpraHmdeckmx coeamneHunit A.M. bytmeposa.

N3omepus u uzomeprillosBieHre U pa3BUTUE OPraHUYECKOM XUMUM Kak Hayku. [Ipeamer oprannyeckoi

XUMHH. MecTo W 3HadeHue OpI‘aHI/I‘ICCKOI\/'I XUMUHU B CHUCTEMEC CCTCCTBCHHBIX HaYyK. B3aumocBsI3p

HEOPraHMYECKUX M OPTaHNYECKUX BELIECTB.

XHMHUYECKOe CTPOECHHE KaK MOPSI0K COETUHEHN aTOMOB B MOJIEKYJI€ COTJIaCHO MX BaJIEGHTHOCTH.

OCHOBHBIE TTOJIOKEHUS TEOPHH XUMHYECKOTO CTPOSHHSI OpraHndecKuX coennHeHnii A.M. byTiepoga.

YTrnepoaHsIil CKeNeT OpraHuIecKoil MoeKyibl. MOJIeKyIsIpHbIC U CTPYKTYpPHBIE (pa3BepHYTEHIE,

COKpAIICHHBIC) XUMUYECKUE (POPMYIIbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOI'O CTPOCHUS

MoJIeKyI1. 3oMepus 1 u30Mephl (CTpYKTypHas, TeoMeTpuueckas (Iuc-Tpanc-u3omepus). Kpataocts

xuMmrdeckoi cBs3u. [lorarre o ¢pyHKIMOHANBHOM rpymme. [[prHINITEL KaccuuKanmu OpraHnIecKuX

COoeIMHEHMI. Mex1yHapoiHas HOMEHKJIATypa U IPUHIUIIEI HOMEHKJIATYPhl OPraHUYECKUX COEIMHEHMM.

CamocrosTenpHas paboTta 4
Tema 4.2. CBoiicTBa Conep:xanue yueOHOro MaTepuasia OK 01
OpPraHu4YecKuX OK 02
coeuHenmuii Teopernyeckoe o0yueHue

Jlekrust. U3NKO-XMMHUYECKUE CBONCTBA OPraHMYECKUX COCTUHEHUH OTICBHBIX KIaccoB (0COOCHHOCTH
KJaccu(UKaIMyd ¥ HOMEHKIIATYPBI BHYTPH KJIacca; TOMOJIOTHYECKUH psijl U 0011iast hopMyIia; H30Mepus;
(u3nYecKue CBONCTBA; XUMUUECKUE CBOWCTBA; CIIOCOOBI moyueHus): [IpenenbHbIe yTrieBO10POIbI.
I'openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHKOB TEILIa B TIPOMBIIUICHHOCTH 1 ObITY.IIpeienbHbie
YIJIEBOAOPO/IbL. ['OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEIUIa B MPOMBIIIJICHHOCTH U OBITY.
CBolicTBa MPUPOJIHBIX YIIIEBOAOPOIOB, HAXOXK/CHHE B IPUPO/IE U IPUMEHEHUE ankaHoB. HenpenenbHbie
apoOMaTUYECKHUe yriieBoopoibl. [Tomumepu3anys 3TuiIeHa Kak OCHOBHOE HAIPaBJICHUE €ro
ncnonp30Banus. Kucnoposcoaepxaiye coeqnHeHns. A30TCOIepKaIlie COeTUHeHNs (aMIHBI 1
AMUHOKHUCIIOTHI, OSJIKH).

JlaGopaTopHble 3aHATUSA

JlaGoparopHas pabotaNe3 [TonydeHune 3TUIICHA U U3yUYSHHUE €0 CBOMCTB.




CamocrosiTenpHas pabora 6
Tema 4.3. Oprannyeckne (Conep:kaHue y4eOHOro MaTepuasa OK 01
BellecTBAa B OK 02
JKU3HEJeATeJbHOCTH U Teoperuecioe 00yyennue K 1.1.
yeyioBeka. [IpousBoacTso |Jlekuusa. brnoopranmdeckne coenuHeHHs. . IIpoM3BOICTBO OpraHMYECKHUX BEIIECTB: IPOU3BOJICTBO
U pUMEeHeHue MeTaHoda, mepepaboTka Hedtu. IlloaudTUIEH Kak KPYMHOTOHHaXHBIH MPOIYKT XUMHYECKOTO
OpraHM4YecKHX BellecTB B [mpou3BoacTBa. [Ipumenenue stunena. [Ipou3BoacTBO U MpUMEHEHHE KaydyKa U pe3uHbl. CHHTETHYECKHE
NPOMBIILIEHHOCTH M WCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOWCTBA. POIIb OpraHMYEcKOi XMMHH B PEIICHUH MpoOieM

JHEPreTHYEeCKOW Oe30MacHOCTH, B PpA3BHTHU MEAWIWHBL, CO3AAHWM HOBBIX MAaTE€pHANOB, HOBBIX

HMCTOYHUKOB 3HEPTUU (QJIbTEPHATUBHBIC WCTOYHUKW dHepruu).llpuMeHeHne u OHOJOTHMYecKas poiib

yraeBojoB. OKUCIICHUE YIICBOJOB — MCTOYHHK SHEPTUH KHUBBIX OpraHu3moB. OO0iacTu NpUMEHEHUS

amuHOkucnoT. llpeBpamenuss OenxoB mnwIIu B oOpraHm3Mme. buonormdeckne QyHKIUN OEIKOB.

Buonornueckue ¢GyHKuuu >KkupoB. Ponb opraHMdeckoil XMMHH B PEUICHHH MpoOJeM MHUILEBON

0e30macHOCTH.

HyxenHoBbIe KHCIOTHI: cocTaB U cTpoeHue. Ctpoenne HykIeoTuoB. CoCTaB HyKIEMHOBBIX KHUCIIOT

(JHK, PHK).

Pomb HYKJICMHOBBIX KUCJIOT B )KUBHCACATCIIbHOCTH OPraHU3MOB.

JlabopaTopHoe 3aHsiTHE

IIpodeccrnoHAILHO-OPHEHTUPOBAHHOE COlePKAHMNE

IIpakTHYecKHe 3aHATHS

[IpakTnaeckas pabora Ne7 PemieHHe NpaKTUKO-OPUEHTHUPOBAHHBIX 33/laHUNl TI0  COCTaBIICHHUIO

XUMHUYECKUX PEaKIHNN, OTPAKAIOINX XUMHUIECKYI0 aKTHBHOCTh OPIaHUYECKUX COEIUHEHUI B Pa3IMIHBIX

cpenax (MpUPOTHBIX, OMOJOTHIECKUX, TEXHOTEHHBIX ).

CamocrosiTenbHas pabora
Paznen 5. Kunernuyeckue u TepMOAHHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakuii 10
Tema 5.1. Conep:xanue ydueOHOro MaTepuasia OK 01
Kunernueckue OK 02

TeopeTquCKoe oﬁyqe}me




3aKOHOMEPHOCTH
NPOTEKAHUSA XUMUYECKHX
peaxkuuii

Jlexmmsa. Xumudeckue peakiuu. Kiaccupukanus XUMHUYSCKUX peaknui: 1o (a30BOMY COCTaBYj
(roMOTeHHBIE W  TETEepOreHHBIC), II0  HCIOJB30BAaHHWIO  Karajgm3aropa (KaTaJuTHIeCKHuE |
HEKaTaIUTUICCKUE).

CKOpOCTh peaklii, e¢ 3aBUCHMOCTh OT pPa3JIMYHBIX (aKTOPOB: MPHUPOIBI PEATHPYIONIMX BEIIECTB,
KOHIICHTPAI[UN PearupyrolluX BEIIeCTB, TeMiepaTypsl (mpaBwio BanT-I'odda), miomanu peakiimoHHOH
MMOBEPXHOCTH, HAJIMYUS KaTaiu3aTopa. PoJib KaTanu3aTopoB B IPUPOC U MPOMBIILICHHOM IIPOU3BOJICTBE.
OHeprus aKTUBallMU. AKTHUBHPOBaHHBIN KoMmIuiekc. KatanmuzaTopsl u kaTanu3. Ponb katann3atopos B
MIPUPOJIC ¥ MPOMBIIIJICHHOM IIPOU3BOICTBE.

JlaGopaTopHoe 3aHsITHE

Jlaboparopras paboraNed V3yueHne 3aBHCHIMOCTH CKOPOCTH XUMHYECKOHN PEAKINH OT KOHIIEHTPAITUU
pearupyronmx BeecTB U TEMIEPATypHL.

CamocTosiTenpHas pabora

Tema 5.2. Conep:xanue yueOHOro MaTepuaJia OK 01
TepmoannamMuyueck M€ | Tegpernueckoe obyuenne OK 02
3aKOHOMEpHOCTH Jlexmmsa. Krnaccudukammst XUMHYECKHX peakmuid: 10 TerwioBoMy 3PQeKTy (dPK30TepMUYECKHeE,
TPOTCKAHMI XHMUHCCKHX SHIOTEPMUYECKHE), TI0 oOpaTUMOCcTH (0OpaTuMble M HeoOpaTumble). TermoBeie d(P(EKThl XMMUYECKUX
peaxuuii. Pagnosecue peakiuii. TepMoxumudeckue ypaBHeHUs. OOpaTUMOCTh peakiuid. XHMUYECKOEC PABHOBECHE U €ro
XHMUHECKHIX CMEIIEHUE TIOJ] NEHCTBHEM Pa3iINYHBIX (PaKTOPOB (KOHIICHTpAIMS PEareéHTOB WM MPOTYKTOB PEaKIIHM,
peaxiuu JaBJICHUE, TEMIIEPATypa) IS CO3TaHHUS ONTUMAIBHBIX YCIOBHIA MTPOTEKAHUS XUMHUIECKHUX TTPOIIECCOB.
[Monsitue 00 3HTAIBIMK U SHTpONIUU. DHeprus [ no6ca. 3akon ['ecca u cieacTust U3 Hero. Posb
CMEIIEHNS pAaBHOBECHSI B TEXHOJIOTHUYECKUX TIPOIeccax
IpakTnyeckne 3aHATHS
[paktuueckass padora Ne§ W3ydeHue BIUSIHUS pPa3IUYHBIX (DAKTOPOB HA CMEIIEHHE XHMHUYECKOTO
paBHOBECHSI.
CamocrosiTenpHas pabora
Paznen 6. lucnepcHble CHCTEMBI
Tema 6.1. Coaep:xanue yueOHOro MaTepuasa OK 01
I[I/ICHeI)CHLIe CUCTEMBI U Teopernqecxoe Oﬁyqeﬂne OK 02




(paxTopsI NX Jlexmsa. [ucnepcuble cuctembl. Komnonaasie cuctemMsl. MicTuHHbIe pacTBOpEL. PacTBopeHue kak hpusnko- OK 07
YCTOHYHUBOCTH XuMmI4Yeckuit mpormecc. PactBopsl. CiocoOBI MPUTOTOBIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBast o

pacTBOpeHHOro BemecTBa. [IpenensHo 1onycTUMBIE KOHIIEHTPALKHU U UX HCITIOJIb30BAaHUE B OLICHKE

sKoJoruueckoit OezonacHocTr. Kiaccudukamus qucnepcHbIx cucteM 1o coctaBy. CTpoeHue u pakTopbl

YCTOMUYMBOCTH AUCIIEPCHBIX CHUCTEM. PacriosHaBaHME HCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB U

rpyboaucnepcHsix cucteM. CTpoeHne MuLeIbl. PaccenBanue cBeTa nmpy NPOX0XKIECHUH CBETOBOI'O ITyYKa

4yepe3 ONTHYECKH HEOAHOPOHYIO cpeny (3ddekra Tunmas).

IIpakTuyeckne 3aHATUA

[IpaxTraeckast padora Ne9 Pemenne 3amad Ha IPUTOTOBICHHE PACTBOPOB.

CamocTrosiTensHas paboTa
Tema 6.2. Conep:xanue yueOHOro MaTepuaJia OK 01
I/ICCHe)IOBaHI/Ie CBOMCTB TeopeTquCKoe Oﬁyqeﬂne OK 02
AUCHEPCHBIX CUCTEM I | Jlekust. [IpurotoBicHue pacTBOpoB 3aJJaHHOM (MomsApHOI)  KOHUEHTpaLuH (C HK 1.1.
MX HIeHTH(HKALHMHA MIPAKTHUKO-OPUEHTHPOBAHHBIME BOIIPOCAMH ), OTIPE/IeIeHHE CPEAbl BOJHBIX PACTBOPOB.

IIpakTH4eckue 3aHATHS

[Ipaktuueckas padora NelO [IpuroroBneHre pacTBOPOB 3a1aHHOM (MOJISIPHOH ) KOHIIEHTPAIUN

CamocTrosiTensHas paboTta
Paznen 7. KauecTBeHHBIE peakiuu 00HAPYKeHUS] HEOPTAHNYECKHUX U OPraHNYecKUX BellecTB
Tema 7.1. Copaepxanne yueOHOro MaTepHuaJia OK 01
Oo0Hapy:xenmne OK 02

TeopeTnyeckoe o0yueHune
HEOPraHn4ecKux — —
KATHOHOE 1 AHHOHOB CocraBnenue YPaBHEHMH peakuuit oOHapy>XeHHs KaTUOHOB |-V rpynm 1 aHHOHOB, B T.4. B

MOJIEKYJISIPHOH ¥ HOHHOHU (opMax.

Peakiun oOHapyXeHHsI HEOPIraHWYECKUX BEILECTB B PEANBbHBIX 00BEKTaX OKPYKAIOIIECH CpeIbl.

IIpakTHYecKkue 3aHATHS

[IpakTiueckas padora Nell KauecTBeHHbIE XUMHYECKHE PEAKIINHN, XapaKTepHBIE IJIs1 OOHAPYKEHUS

HEOpPraHMYeCKHX BellecTB (KATHOHOB U AaHUOHOB).

CamocrosTenpHas pabora
Tema 7.2. Copepxanne yueOHOro MaTepHuaJia OK 01
Oonapy:xeHue OK 02

TeopeTnyeckoe o0y4eHune




OpPraHuYecKMX BellecTB
OTJeJbHBIX KJIACCOB C
HCIO0JIb30BaHHEM
Ka4eCTBEHHBIX peakiuii

CocTaBlcHHIE KA4€CTBECHHBIX peaKHI/Iﬁ O6Hapy>K€HI/I$I OpPraHnv4cCKux COGI[I/IHCHI/Iﬁ OTACIBHBIX KJIaCCOB.

IIpakTH4eckue 3aHATHS

[IpaxTiuaeckas padora Nel2 KauecTBeHHbIE XUMHUECKHE PEAKIINH, XapaKTePHBIE IS OOHAPYKEHUS
OpPraHUYECKUX BEIIECTB.

KucnotHocTs 1 ICJIOYHOCTDh BOABI. pH Cp€abl U METOABI €€ OIIPEACIICHUS. KecTkocTh BOAbI 1 METOBI €€
OIPEACICHUA. CyH_[HOCTL METOJia TUTPOBAHUH.

BI/I}II)I KECTKOCTH BObI (BpeMeHHaSI n HOCTOSIHHaSI). KecTtkocTh BOJAKBI KaK IpU4YKMHA BBINIaJACHUA OCaIKOB

CamocrosTenbHas padora 2
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEPKAHME
Pasnen 8. Xumus B ObITY M IPOM3BOACTBEHHOM IeATEJILHOCTH YeI0BeKa 2 OK 01
OK 02
Tema 8.1. Xumus B 0bITy |Coep:xanne yueOHOr0 MaTepHasia OK 04
U IPOU3BOACTBCHHOH TeopeTnyeckoe 00yueHue OK 07
AESTETLHOCTH HETOBEKA |5 j1orpyeckast 6e30aCHOCTB TOCIEACTBHI GBITOBOI MIPOU3BOACTBEHHON JEATEIBHOCTH YEIIOBEKA, K 1.1.
CBSI3aHHAs C IEPEePadOTKON BEILIECTB; MOUCK M aHAIN3 XUMHUYECKON MH(OPMALIUU U3 PA3TUIHBIX
HCTOYHUKOB (Hay4Has M ydeOHO-Hay4YHasl JUTEpaTypa, CpeACTBa MaccoBol MHpopMalmu, ceTb IHTepHeT 1
IpyTHue).
[pakTnyeckune 3aHATHS
[IpakTnuaeckas padora Ne 13Dkonoruueckas 6€30MacHOCTh MOCIEACTBHI OBITOBOW U MPOU3BOICTBEHHON
JIeSITEIbHOCTH YeJIOBEKa, CBsI3aHHAs ¢ epepaOdOTKON BEIECTB.
CamocTrosiTensHas paboTta 2
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IEP:KAHNE
Paznen 9.1. UccaenoBanne 1 XHMHYECKHH aHAIN3 00beKTOB OHOC(ephl 18
Tema 9.1.1. OcHOBBI Copaepxanne yueOHOro MaTepHuaJia OK 01
J1a00pPATOPHON NMPAKTUKHA K 1.1.
Teopernueckoe o0yuenune
B NIPodecCHOHAIBHBIX
JaGopaTopusix Jlexuust BeilmoTHEHNE TUTIOBBIX PAcyeToB M0 TEMATHUKE SKCIIEpUMEHTa (BBIXOJ TPOIYKTa Peakllnu, Macca
HaBeCKH, 00beM pactBoputest). O0paboTKa TaHHBIX, aHAJIU3 U OIIEHKA WX IOCTOBEPHOCTHU (BBIYMCICHHUE
CPEAHEro 3HaYeHUs SKCIIEPUMEHTAIBHBIX JaHHBIX, IOTPEIIHOCTH).
CamocrosTenpHas pabora 2
Tema 9.1.2. Xumuueckuii |Coaep:xxaHue yueOHOro MaTepuaa OK 07
aHAJIM3 P00 BObI Teopernueckoe ooyueHune 2 IK 1.1.




Wi 00pa30BaHUsI COJICOTIIOKEHUM, UMEIOIIMX MECTO B OBITY M Ha IPOU3BOJICTBE.

CocTaB coJield, BRI3BIBAIOIIHMX JKECTKOCTh BOJBI. X UMUYECKHE MTPOIECCHI, YCTPAHSIONINE KECTKOCTh BOJIBI.
YpaBHEHUS XUMUYCCKUX PEAKIIHMHA, WILTFOCTPUPYIOIINX MPOIECCHI, TPOUCXOASIIUE ITPH YCTPAHCHUH
JKECTKOCTH. Y CTpaHEeHNE BPEMEHHOM KECTKOCTH OBITOBBIMU M XMMHYECCKUMH criocobamu. CriocoOs!
YCTPaHCHHS TOCTOSTHHON YKECTKOCTH.

CamocTosiTensHas paboTa 4
Tema 9.1.3. Copaepxxanne yueOHOro MaTepHuasia OK 01
XUMHYECKUH KOHTPOJIb OK 02
TeopeTuueckoe o0yueHue
Ka4yecTBa MPOAYKTOB OK 07
MUTAHUS Jlexums. KadecTBeHHBI XUMUYECKH COCTAaB MPOAYKTOB MUTaHUs. BemecTBa, hamscudunupyromme K 1.1.
MIPOJYKTHI IUTAHUS, U BEIIECTBA, 3arPSA3HAIONINE TTPOIYKTHI MuTaHusA. OnpeaeneHne 3arpsi3HAIONIX
XMMUYECKUX BEIIECTB B MPOAYKTAX MUTaHUs, onpeeneHue. Kiaccudukanys BemecTs, HCIOIb3yEeMBbIX B
MIPOJYKTax MUTAHUs M0 cocTaBy. VX Ha3HaueHHUE U MPUMEHEHHE.
CamocTrosiTensHas paboTa 4
Tema 9.1.4. Conep:xanue yueOHOro MaTepuaJia OK 01
I/ICCJIeIIOBaHHe 00LEeKTOB TeopeTquCKoe Oﬁyqeﬂne OK 02
Guocqepnt Jlexums. Hoselime TOCTMKEHHS] XUMUYECKON HAYKU U XUMUYECKON TeXHOJIOTMU. Pobs XuMuu B OK 07
o0ecrnedeHnH SKOJIOTHYECKOM, JHEPTeTUIECKON 1 MUIIEBOH 0€30MaCHOCTH, pa3BUTHH MeaUIHUHEL. [IpaBuia IK 1L
MOKCKa ¥ aHATTN3a XUMHYECKOH HH(POPMAIIUK U3 Pa3TMYHBIX UCTOYHUKOB (HaydHasi U y4eOHO-HaydHast
JIUTEepaTypa, CpelICTBAa MacCOBOU uH(popmaluu, ceTh MuTepHeT). Mccnenopanue oo0bekTa Onochepsl Ha
KHCIIOTHOCTD, IIEJI0YHOCTh, XUMHUECKUN COCTaB (3arpsS3HUTEIHN, MAKPO- 1 MUKPODJIEMEHTHI).
IIpakTHYecKkue 3aHATHA 2
[IpakTuueckas padora Ne 14 KayecTBeHHBII W KOJHMYECTBEHHBI COCTaB MaTepHAIIOB
CTPOUTEIBHO-PECTABPALMOHHOM IEATEIbHOCTH U JU3aliHa.
CamocTrosiTensHas paboTta 4
IIpoMe:xxyTouHas arrecTanus: AU depeHpoBaHHbIN 3aUeT 2

Bcero:

78




3. YCJIOBUS PEAJIMBAIINA TPOT'PAMMBI U CIATIJIMHBI
3.1. TpeboBaHusi K MATEPUATILHO-TEXHUYECKOMY 00eCIedeHUI0

Jisa peanu3aniui MPOTpPaMMbl JAUCHUTUIMHBL «XUMHS» TMPEAYCMOTPEHBI
CHeIHATbHBIC TOMEIICHUS.

CrennanbHble TTIOMEIEHUST TIPEJICTABISIOT cO00M ydeOHble ayTUTOPUH st
NPOBEJCHUS 3aHATUA BCEX BHUAOB, MPEIYCMOTPEHHBIX 00pa3oBaTEIbHOMN
IpOrpaMMoOii, B TOM YHCII€ TPYNIOBBIX M HHIWBUIYaJbHBIX KOHCYJbTALIUH,
TEKYIIET0 KOHTPOJIA M MPOMEXKYTOUHOM aTTeCTallUd, a TaKKe MOMEIICHUS IS
CaMOCTOSITENILHOM  pabOThl, OCHAIICHHbIE OOOPYJOBaHHEM, TEXHUYECKUMU
CpeACcTBaMH  OOy4YeHHMs] W  MaTepHallaMd, YYHUTHIBAIOIIUMHU  TpeOOBaHUS
MEX1yHapOJHbBIX CTaHAAPTOB.

Kabuner «Xumum»  ocHamieH  oOOpyaoBaHHWEM: pabodee  MeCTO
MeJJarornueckoro paboTHUKA (CTOJ, CTyJ]); MeOenb ydeHUueckas; JOocKa s
NMCbMa MEJIOM; MH()OPMALMOHHBIM CTEHJ; HArJsigHble MOCOOMs; TpUOyHa s
BBICTYIUICHUU.

Texuuyeckue cpeiacTBa OOy4deHHS: JOCKa Ui T[HCbMa  MEJIOM,
uHGOPMaIMOHHBIE CTEH/IBI, KOMIUICKT HATJIS THBIX oCcoOwHiA,
HOYTOYK/TIEpCOHANBHBINA KOMIBIOTEP, SKPaH, MyJIbTUMEIAATIPOCKTOP.

3.2. UndopManmonHoe odecnevyeHue o0yueHmst

3.2.1. OCHOBHBbIEC HICTOYHUKH (XUMMUSA)

1. Kypun, A. A. Xumusd. 10-11 knacc. ba3oBbliii ypoBeHb : yueOHUK / A. A.
Kypwun. - Mocksa : U3natensctBo «IIpocBemenue», 2024. - 176 ¢. - ISBN 978-5-
09-099535-1. - Tekct : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1928204. — Pexwum qocTyma: mo HOIIMHCKE.

2. I'abpuensn, O. C. Xumus. 10 kimacc (6a30BbIit ypoBeHs) : yueonuk / O. C.
["abpuensn. - 10-e u3a., crep. - Mocksa : M3parensctBo «lIpocBemenney, 2024;. -
192 c. - ISBN 978-5-09-101657-4. - Tekct : onektponnsii. - URL:
https://znanium.com/catalog/product/2090098. — Pexwum nocTyma: mo HOIIMHCKeE.

3. Xumus. 11 kmacc (6a3oBblif ypoBeHb) : yueOHuk / B. B. Epemun, H. E.
Kysbmenko, A. A. Ipoznos, B. B. Jlynun ; nox. pea. B. B. Jlynuna. - 9-e¢ uzg.,
ctep. - Mocksa : UznatenscTBo «IIpocBemenuey, 2024. - 226 c. - ISBN 978-5-09-
101653-6. - Tekct : AJIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/2090091. — Pexwum nocTyma: mo HOIIMHCKe.

3.2.2. lonoJiHUTEIbHbI€ HCTOYHUKH (XUMMS)

1. Aadpunorenosa, . B. Xumus : ydeOHHK W TPAKTUKYM ISl CPEIHETO
npodeccuoHanbHoro oopazosanus / . B. Andunorenora, A. B. ba6kos, B. A.
[TonikoB. — 2-¢ u31., ucnp. u gon. — Mocksa : U3patensctBo FOpaiit, 2024, —
291 ¢. — (IlpodeccuonanpHoe obOpaszoBanue). — ISBN 978-5-534-11719-6. —


https://znanium.com/catalog/product/1928204
https://znanium.com/catalog/product/2090098
https://znanium.com/catalog/product/2090091

Texcr : snexktponHsiii // ObpazoBatenbhas miaatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/538526.

2. Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. O0mas u HeopraHuyeckas
XUMHS .  y4eOHWK JUII  cpeiHero  mpodeccHoHalbHOro  oOpasoBaHus /
E. U. Tynukun. — 2-e usa., uchp. u non. — Mocksa : M3narensctBo FOpaiit,
2023. — 385c.— (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-
02748-8. — Tekcrt : anexktpoHHbIi // OOpa3zoBarenbHas miaatdopma FOpailt [caiit].
— URL: https://urait.ru/bcode/513730.

3. Tynukus, E. 1. Xumus. B 2 4. Yacts 2. Opranndeckast XuMus : y4eOHHUK

st cpenHero npodeccuonansaoro obpaszoBanus / E. WM. Tynukun. — 2-e usm.,
ucrnp. u  jgom. — MockBa: MsmarensctBo Opaiit, 2023.— 197c¢c.—
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02749-5. — Teker
anekTpoHHbIt // OOpasoBarenvHas mmiatgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/513731.
4. Xumus : y4eOHHK JUIsI CpeaHero mpodeccHoHalbHOro oOpa3zoBaHus /
1O. A. JleGeneB, I'. H. ®aneeB, A. M. I'omy6eB, B. H. lllanoBan ; mox oOmiei

penakuuein ['. H. ®aneeBa. — 2-e¢ wu3a., mnepepad. u jgomn. — Mocksa :
N3natensctBo FOpaiit, 2024. — 431 c¢. — (ITpodeccuonanbHoe obpa3oBaHue). —
ISBN 978-5-9916-7723-3. — Tekct : oanekTpoHHbli // OOpa3oBareibHas

wratopma FOpaiit [catit]. — URL: https://urait.ru/bcode/537876.

3.2.3. Ilepeyenb nnpopMannoHHbIX pecypcoB ceTH « UHTEpHETY,
B TOM YHCJie HH(POPMALMOHHO CIIPABOYHBIX CHCTEM

1. www.interneturok.ru  («Buzmeoypoku 1o  mHpeaMeraMm  IIKOJIbHOM
POrPAMMBID»).

2. www.chemistry-chemists.com/index.html (9TEKTPOHHBIN KypHaIT
«XUMUKA U XUMUS»).

3. www.hemi.wallst.ru  («Xumusa.  OOpa3oBaTenbHBIH  caliT  yId

IIKOJILHUKOBY ).

. www.alhimikov.net (OGpa3oBaTebHBIN CAUT AJIs MIKOJIBHUKOB).

. www.chem.msu.su (D1eKkTpoHHast OUOIMOTEKA 0 XUMUH ).

. www.hvsh.ru (kypHan «Xumus B IIIK0se»).

. www.hij.ru (xypHan « XUMHSI U KU3HBY).

~N o 01 b~

3.2.4. IlepeyeHb JUIEH3HOHHOTO M CBOOOHO PACTIPOCTPAHAEMOT0O
NMPOrpaMMHOro obecrevyeHusi, B TOM YHCJIe 0Te4eCTBEHHOT0 MPOU3BO/ICTBA

1. Microsoft Word
2. Microsoft Exce


https://urait.ru/bcode/538526
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/537876

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA JUCIUIIJIMHBI

4.1. ®opMbI 1 METOABI KOHTPOJIS Pe3yJIbTATOB 00y4YeHUs!

Kon OK, IIK

IToxa3aTen 0oCBOEHHOCTH KOMIIETEHIIUH

(I)OPMLI KOHTPOJIA

H ME€TOAbI OICHKH

OK 01. Beibupats
CIOCOOBI PELICHUS
3amau
npodecCHOHATBLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3InIHBIM
KOHTEKCTaM

- 000CHOBaHHOCTb TUTAHUPOBAHHS YUEOHOM
U IPO(ECCUOHAIBHOM JICSITENbHOCTH;

- COOTBETCTBHUE Pe3yJIbTaTa BBIIIOJHEHUS
poecCHOHANBHBIX 3a/1a4 ATAJIOHY
(crangapram, oOpasiam, aaropuTMy,
YCIIOBUSIM, TPEOOBAHUSAM WM OXKHIAEMOMY
pe3ynbTarty);

- CTCIICHb TOYHOCTH BBIIIOJTHCHUA
IIOCTAaBJICHHBIX 3aJa4

OK 02. cnonb3oBaTh
COBpPEMEHHBIE
CpEJICTBA MOUCKA,
aHaiM3a u
UHTEPIpETauu
uHpopmanuu u
MH(pOpMalLMOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

- YMEHME aHAIU3UPOBATh
XMUMUYECKYI0 HH(POPMALUIO, T0JIy4aeMyIo
U3 pa3HbIX UICTOYHUKOB (CPEJICTB MAaCCOBOM
uHpoOpMalnH, CETh

WuTepHer u npyrue);

- BJIaJICHHE OCHOBHBIMU METOJIaMU
HAy4YHOTO IT03HAHUS BELIECTB U SBJICHUN

YCTHBIN OIIPOC;
- (poHTaTBHBIN OMPOC;
- OIIEHKa KOHTPOJIbHBIX
pabor;
- HaOJIIOAeHME 3a
XOJIOM BBITIOJTHEHUS
1ab0paToOpHBIX PadoT;
- OLICHKA BHITIOJHEHUS
1a00paTOpHBIX PadoT;
- OIICHKA MTPAKTUICCKHIX
pador
(perieHusI KAUECTBEHHBIX,
pacueTHBIX,
pohecCuOHaTBHO
OpPUEHTUPOBAHHBIX
3a/1ay4);
- OLIEHKAa TECTOBBIX
3aJIaHNM;
- HaOnroAeHue 3a
XOJIOM BBITIOJTHEHUS
WHIWBHUIYaJIbHBIX
MIPOEKTOB U OIIEHKA
BBIMIOJTHEHHBIX POEKTOB;

9K3aMeH

OK 04. OD¢pdextuBno |- OBJIaJICHUE HaBbIKAaMU  y4eOHO-

B3aHMOI[eﬁCTBOBaTB u HCCICI0BATCIILCKOU, IMPOCKTHON u

paborathb B COLIMAJILHOW JEATENBHOCTH;

KOJUIEKTUBE U komane | OBIAI€HHE  YHUBEPCATLHBIMU
KOMMYHHUKaTHUBHBIMH J€HCTBUAMU

OK 07. CogelicTBOBaThH

COXPaHEHHUIO - yMEHHE co0mroaaTh npaBuJIa

OKPYXKAIOIICH CPEABI, | 5KOJOrMYECKH LEIECO0OPA3HOTO MOBEICHHUS

pecypcocOepeneHuio, |g OBITY U TPYJIOBOU JEATENBHOCTH B LENSIX

MPUMEHSTh 3HAHUS 00
W3MCHEHUH KJIMMara,
TIPHHITAITHI
OEpEKITUBOTO
MIPOM3BO/ICTBA,

3P PEeKTUBHO
JIEWCTBOBATH B
Ype3BBIYAHBIX

COXpaHEHUs CBOETO 310pPOBbS u
OKpYyXKaroleun MPUPOAHOMN Cpensl;
YUYUTHIBATh OIMACHOCTH BO3ACHCTBUS Ha
KUBBIE OpTaHU3MBI oTpeIeTICHHBIX
BEILIECTB, I[IOHMMAas CMBICI [OKa3aTens
NpEAEIbHON TOMyCTUMOMN

KOHIIEHTpaluu

YCTHBIN OIIPOC;
(bpoHTaNIBHBIN ONpoCc;

OIICHKAa KOHTpOJ'IBHI)IX
pabor;

HAONIONEHHE 3a XOIOM
BBLIIIOJTHEHUS

1abopaTOPHBIX padoT;

OIICHKAa BBITIOJIHCHUA
1ab0paTOPHBIX padoT;
OII€CHKa IMPAKTUICCKUX
pabot

( pemeHHsI KaueCTBEHHBIX,
pacyeTHBIX,
npodecCHoHANBHO
OpUEHTUPOBAHHBIX 3a71a4);

OLICHKa TECTOBBIX




CUTyalusax

[1K 1.1. O6paboTka
MIePBUYHOU
Oyxrajrepckoun
JIOKYMEHTaIu!

- YMEHHME JOKYMEHTHPOBATh XO35HCTBEHHbBIE
OTepanry 1 BeCTH OyXTaaTepCKUil yueT
aKTHBOB OpraHU3aLUH

3aJaHuH,

HaOJIIOJEHNE 3a XOIOM
BBIIIOJIHCHU A
WHIMBUTYaIbHBIX
MIPOEKTOB 51 OIICHKA

BBIIIOJIHCHHBIX TIPOCKTOB;
G depeHIMPOBAHHBIN
3auer

4.2. Kpurepnu oneHuBaHus YPOBHS cGOPMHPOBAHHOCTH 3HAHMIA M YMEHM I

4.2.1. Kputepuu oneHuBaHusi padoThI HA ceMuHape (YCTHBIH OIPOC)
U y4aCTHA B 1eJI0BOH Urpe

«OTJIMYHO»

«XOopouIo»

«YJOBJIETBOPUTEIILHO

«HCYHOOBJICTBOPUTCIILHO»

AKTUBHOE y4acTue,
T.K.:
- 0Oy4aromuiics cam

B IIE€JIOM aKTUBHOE
ydacTtue, T.K.:
- 00yyaromumiics

- o0yyJaromuiics
MIPABWJIBHO M3J1araeT
TOJIBKO 4YacTh

- 0OyUaroIMICs JTaeT
OTBET C CYIIECCTBEHHBIMU
omnOKaMu Win

BbI3bIBACTCS JIaeT MpaBUWIbHBIE U | MaTepuaa; OTKa3bIBACTCSI OTBETUTD
OTBEYATh; B 1I€JIOM I'pPaMOTHbBIE | - 3aTpyJHsETCS Ha [1OCTaBJICHHbIE

- Ta€T YETKUeE, OTBETHI, HO JJIs MIPUBECTH NIPUMEPBHI; BOIIPOCHI;

IpaMOTHBIE YTOUYHEHUs OTBETa - HEZIOCTaTOYHO YETKO | - HE OTBEYaeT Ha
pa3BepHYTHIE TpeOyroTCs Y TIOJIHO OTBEYAET Ha | JOIOJIHUTEIbHbIE
OTBETHI Ha HaBOJAIIUE JIONIOJTHUTENbHbIE BOIIPOCHI;
IIOCTaBJICHHBIE BOIIPOCHI; BOIIPOCBI; - npoeccroHaIbHOMI
BOIIPOCHI; - IOCTaTOYHO IOJIHO | - TP UCHOJIb30BAHUN | TEPMUHOJIOTUEH He

- IPUBOJIUT OTBEYaET Ha npodeccHOHaTBbHON BJIa/IEET WIH JIONTYCKAEeT
pUMEPBHI U3 JIOTIOJIHUTEIIbHbIE TEPMUHOJIOT U CYLIECTBEHHbIE OIINOKU
peaIbHOM JKU3HH; BOIIPOCHI; JIOTTYCKaeT IIPU UCIIOJIb30BAHUN

- IIOJIHO U - Ipu HE3HAYUTEIIbHBIC TEPMHHOB

000CHOBaHO MCIIOJIb30BaHUU OLINOKHU

OTBEYAET HA npodeccuoHaIbHON

JIOTIOTHUTEIIbHBIE TEPMHUHOJIOTUI

BOIIPOCBHI; JIOITYCKaeT

- FPaMOTHO HE3HAaYUTENIbHbIE

UCIIOJIb3YET OLIMOKH

MTOHATUINHBIN

anmapar u

npodeccuoHaIbHYIO

TEPMHUHOJIOTHIO

4.2.2. Kputepun onleHMBaHUS PelIEHUs] CATYAllMOHHO-NPUKJIATHBIX 3324

COTIUYHOY «XOPOUIO» «YJOBJIETBOPUTEIBHO» | «HEYJOBIETBOPUTEIHHOY»
- 00yJarOIHIACs - B pellIeHUHU OBbLITH - YACTUYHO - OTBET HE
JIaeT TIOJIHBIN 1 JOTYUIEHbI MPaBUIILHOE PEILIEHUE | COOTBETCTBYET
MIPaBUITBHBIN HE3HAYHUTEIIbHBIC 3a/1a4u; KPUTEPHUSM OIEHKHU
OTBET Ha BOMPOCHI | OIINOKU; - HEI0CTAaTOYHAs «yZOBJIETBOPUTEIHHO

3a/1a4y;

- apryMeHTanus

aprymMeHTanus OTBETa;




- TOAPOOHO pelreHus - 3HaHHUE JIUIIb
apryMeHTHUPYeT MOCTaTOYHAS, OTHEIbHBIX
peleHue; - TEOPETUICCKHUX

- IEMOHCTPHUPYET | MPOJACMOHCTPUPOBAHO | ACTIEKTOB PEIICHUS
rIyOOKOe 3HaHue | 0oOIee 3HaHUE

TEOPETUYECKUX TEOPETUYECKUX
aCIIEKTOB aCIIEKTOB pELIEHUs
peleHust

4.2.3. Kputepum ouieHMBaHHUS BHEAYIMTOPHOI CAMOCTOATEIbHOM
PadoThI 00y4aIOLIUXCH

Bunamu 3amaHuii a5 BHEAyAUTOPHOM CaMOCTOSITENIbHOM padOThl MOTYT
OBITh:

- JUIS OBJIQJICHUSI 3HAHUSIMM: UYTEHHUE TeKcTa (y4eOHMKA, MEPBOUCTOYHMKA,
JOTIOJTHUTENBHOW ~ JIUTEPATYyphl); COCTaBIEHUE IUIAHA TEKCTa; Tpaduyeckoe
U300pAKEHHUE CTPYKTYpPbl TEKCTA; KOHCIEKTUPOBAHUE TEKCTA; BBIMUCKHU U3 TEKCTA;
paboTa €O CIOBApsSIMH M CIPABOYHUKAMH;, O3HAKOMJIEHHE C HOPMATHUBHBIMU
JOKyMEHTaMH; y4eOHO-HCClIeJoBaTeNbCcKass padoTa; MCHOJIb30BaHUE ayJuO0-H
BHUJICO3AMMUCEN, KOMITBIOTEPHON TEXHUKHU U IHTEepHETA U Ap.;

- JUIS 3aKpeIUIEHHs M CHCTEMAaTH3allMu 3HAaHWM: padoTa C KOHCIEKTOM
nekiuu (oOpaboTka TEKCTa); MOBTOpHAs paboTa HaJ Y4eOHBIM MaTepHaoM
(yueOHMKaA,  TMEPBOMCTOYHMKA,  JOMOJHUTEIBHOW  JIMTEPATyphl,  ayaHuo-u
BUJICO3AMMCEN); COCTABIIEHUE TUIAHA U TE€3HCOB OTBETA; COCTABICHUE TaOIMI /s
CUCTEMATHU3AlMK Y4eOHOTr0 Marepuayia, W3y4eHHE HOPMATHUBHBIX MAaTE€pPHUAJIOB,;
OTBEThl HA KOHTPOJBHBIE BOIPOCHI;, aHAJUTHYECKas oOpaboTka TeKcTa
(aHHOTHpOBaHUE, PELEH3UPOBAHUE, pePEepUpPOBAHUE, KOHTEHT-aHAIU3 U [p.);
NOJIFOTOBKAa COOOIIEHMH K BBICTYIUIGHHIO Ha CeMHUHape, KOH(EpeHUuH;
MOATOTOBKa pedeparoB, AOKIAAOB; COCTaBleHUE OuOIMorpaduu, TeMaTHYECKUX
KpPOCCBOPJIOB; TECTUPOBAHUE U JIP.;

- 17151 GOPMHUPOBAHUS YMEHUI: pEIIEHNE CUTYallMOHHO-TIPUKIAIHBIX 3a7a4 U
YOPAKHEHUI MO0 00pa3ily; pelieHre BapUATUBHBIX 3a/1a4 U YIPAKHEHU; pellieHne
CUTYallMOHHBIX MPOMU3BOACTBEHHBIX (TIpohecCHOHAIBHBIX) 3a7ay; MOArOTOBKA K
JIEJOBbIM ~WUrpaM; MPOEKTUPOBAHME M MOJIETMPOBAHME pa3HbBIX BHUJIOB U
KOMITOHEHTOB MPO(HECCUOHATBHON IEATETbHOCTH.

Buaer 3amanuii a5 BHEAyIMTOPHOM CaMOCTOSTENIbHOM pPabOTHI, WX
coJlepKaHMEe U XapaKTep MOTYT MMETh BapWaTUBHBIN M auddepeHInpoBaHHBIMN
XapaKkTep, YYUTHIBATh CHEMU(UKY CHEIUATBHOCTH, H3y4YaeMOW JUCIUTUIMHBI,
WHAMBHUIyaJIbHbIE 0COOEHHOCTH 00Y4aroIIerocs.

[Ipu npenbsBiIeHUN BUIOB 3aJlaHUl HA BHEAYJUTOPHYIO CaMOCTOSITEIbHYIO
paboTy pEKOMEHAYeTCsl HCHOdb30BaTh AUPPEPEHUUPOBAHHBIN MOAXOA K
oOyuaromumcsi.  Ilepen  BbIMoONHEHWEM  OOYYAIOMIMMHUCS  BHEAyAUTOPHOM
CaMOCTOATENbHON pabOThI MeJarorndeckuii pabOTHUK MPOBOAUT MHCTPYKTAX MO
BBITIOJIHEHUIO 3aJJaHus1, KOTOPBIN BKIIIOYAET LIE€b 3a/IaHUs, €T0 COJIepKaHUE, CPOKU
BBINIOJIHEHUS, OPUEHTUPOBOYHBIM 00OBEM pabOThl, OCHOBHBbIE TpeOOBAaHUSA K
pesynbTaTaMm  paboThl, KpUTEpUU OLEHKHM. B  mpouecce HMHCTpyKTaxka




MEeJarori4eckuii  pabOTHUK TPENyNpekIaeT OOYyJalomuXcsi O BO3MOXHBIX
TUMAYHBIX OLIMOKAX, BCTPEYAIOUIUXCS MPHU BBITOJHEHUM 3aJlaHus. MHCTpyKTax
MPOBOJIUTCS MEJArOTMYECKUM PaOOTHUKOM 3a cUeT 00beMa BPEMEHH, OTBEJIEHHOTO
Ha U3YYEHUE JUCLUILUIUHBI.

4.2.4. Kputepuu olleHUBAHNUSI BHEAYIMTOPHOM
CaAMOCTOSITEILHOM PadoThHI 00y4AIOIUXCH

Bumamu 3amaHuii s BHEAyAMTOPHOM CaMOCTOSITEIBHOH padOThl MOTYT
OBITh:

- JUISl OBJIQJICHUS 3HAHUSMH: YTE€HHE TEKcTa (y4eOHMKA, MEPBOMCTOYHHMKA,
JIOTIONIHUTEIBHON  JINTEpATyphl); COCTaBJICHHME IUIaHA TEKCTa; Tpaduveckoe
M300paKEHUE CTPYKTYPHI TEKCTA; KOHCTICKTUPOBAHUE TEKCTA; BBITUCKHA U3 TEKCTA;
paboTta co cClOBapsAMH M CIPAaBOYHUKAMH; O3HAKOMJICHME C HOPMATHUBHBIMU
JIOKyMEHTaMU; y4yeOHO-HCClieJoBaTebCcKass paboTa; MCHOJIb30BaHUE AayJIUO0-H
BHJICO3aIIMCEN, KOMIIBIOTEPHOU TEXHUKU U HTEepHETa U 1Ip.;

- JUIS 3aKpeIUIeHUs M CHUCTeMAaTH3allii 3HaHWM: paboTa ¢ KOHCIEKTOM
gexkuuu (0OpaboTka TeKCTa); MOBTOpHAs paboTa HajA Y4YEOHBIM MaTepuaIoM
(yueOHMKaA,  TMEPBOMCTOYHMKA,  JOMOJHUTEIBHOW  JIMTEPATyphl,  ayauo-u
BU/JICO3AIIUCE); COCTABJIECHUE TJIaHA U TE3UCOB OTBETA; COCTABJICHHE TAOJMUIL JJIs
CUCTEMATU3AlMK Y4yeOHOro Marepuaia; W3y4eHHE HOPMATHBHBIX MAaTEpHUAJIOB;
OTBEThl HA KOHTPOJBbHBIE BOIPOCHI; AaHAJIUTHYECKas oOpabdoTKa TeKcTa
(aHHOTHpOBaHUE, PELEH3UPOBaHUE, pePepHUpOBaHME, KOHTEHT-aHAIU3 MU Ap.);
NOATOTOBKAa COOOHIEHWH K BBICTYIUICHHIO Ha CEMUHape, KOH(pEepeHIuH;
MOATOTOBKa pedeparoB, AOKIAAOB; COCTaBlIeHUE OuOIMOrpaduu, TeMaTHYECKUX
KpPOCCBOPJIOB; TECTUPOBAHUE U [IP.;

- 7151 GOPMHUPOBAHUS YMEHUMN: PEIICHUE CUTYallMOHHO-TIPUKIIAIHBIX 3a7a4 U
YIPaKHEHUI M0 00pa3ily; pellieHne BapUaTUBHBIX 33/1a4 U YIPAKHEHUI; peIIeHue
CUTYaIIMOHHBIX TMPOU3BOACTBEHHBIX (TIpodecCHOHAIbHBIX) 3a7a4; MOJArOTOBKA K
JIEJIOBBIM ~ WUrpaM; MPOEKTUPOBAHUE M MOJCIMPOBAHUE Pa3HbIX BHUIOB W
KOMIIOHEHTOB MPO(PECCUOHATBHOMN AEATEIbHOCTH.

Buaer 3amanuii  nys  BHEAyIMTOPHOM CaMOCTOSITEILHON paboThl, HX
collepKaHMe U XapaKTep MOTYT MMETh BapUaTUBHBIN M U epeHInpoBaHHBIHN
XapakTep, YYUTHIBaTh CHEUUPUKY CHEHUATBHOCTH, HW3y4aeMOW UCIUIUINHBI,
WHIUBUyaJIbHBIE 0COOEHHOCTH 00Yy4aroerocs.

[Ipu npeabsiBICHUN BUJIOB 33IaHUK HA BHEAYAUTOPHYIO CAMOCTOSITEIBHYIO
paboTy peKoMEeHAyeTcs MCHoJib30BaTh AU(p(EepeHUnpOBaHHBIM MOAXOI K
oOyuaromumcsi.  Ilepen  BbIMoONHEHWEM  OOYYAIOMIMMHUCS  BHEAyAUTOPHOM
CaMOCTOSITETIbHOM paOOThI MEIaroru4ecKuii pabOTHUK MPOBOAUT UHCTPYKTAX IO
BBITIOJTHEHUIO 33J1aHMs], KOTOPBIA BKIIIOYAET 1IEJIb 3aJIaHUs, €r0 CoOAepKaHue, CPOKU
BBITIOJIHCHUS, OPUEHTUPOBOYHBIM OO0OBEM pabOThl, OCHOBHBIC TpPEOOBAaHUSI K
pesynbrataMm  pabOThl, KpPUTEPUU OIEHKH. B  Tmpoliecce HMHCTpyKTaxka
MeJaroruieckuii  paboOTHUK TPEeaynpekaaeT OOy4Yalomuxcsi O BO3MOXKHBIX
TUTIAYHBIX OMIMOKAX, BCTPEYAIONIUXCS TP BBIMIOJHEHUH 3a7aHus. MHCTpyKTax



IPOBOAUTCSA MEAArOTMYECKUM PAaOOTHUKOM 33 CYET 00beMa BPEMEHH, OTBEACHHOTO
Ha U3yYeHUE TUCIUTUTUHEI.

Bo Bpewms BhIOIHEHUST 00y4YalOMIMMUCS BHEAYIUTOPHOW CaMOCTOSATEIHLHON
paboThl M MPU HEOOXOAMMOCTH TEAArOTUYCCKUN PAOOTHHK MOXKET IPOBOJIUTH
KOHCYJbTAIlMM 32 CYeT O0OImero OIHKETHOTO BPEMEHH, OTBEACHHOTO Ha
KOHCYJIbTAITHH.

CaMocTosTenpHass pabdoTa MOXKET OCYIISCTBIISATHCS HWHIWBUIYATbHO WIIH
rpynmnamMu 00y4aronuxcsi B 3aBUCUMOCTH OT 1I€TH, 00beMa, KOHKPETHOM TeMaTUKU
CaMOCTOSITENILHOM pabOThl, YPOBHSI CJIOKHOCTH, YPOBHSI YMEHUH 00yUYaIONTUXCA.

KouTponb  pe3ynbTaToB  BHEAYAUTOPHOM  CAMOCTOSITENBHOM  pabOTHI
00y4aromuxcsi MOXKET OCYIIECTBIISITECS B TPEIEIax BPEMEHH, OTBEJCHHOIO Ha
oOsi3aTenbHbIE  y4eOHbIE 3aHATHS 1O JWCHUINIMHE W BHEAYIUTOPHYIO
CaMOCTOSITENIbHYI0 paboTy OOydYaromuxcsl M0 AUCIUIUIMHE, MOXET MPOXOJUTHh B
MUCHhMEHHOW, YCTHOW WJIM CMENIaHHOW ¢opMe, ¢ MPEICTaBICHUEM HW3ICIHS WU
IPOAYKTa TBOPUYECKOM IEATEIBHOCTH 00Yy4aroIIerocs.

KpurtepussMu OLIEHKM pe3yJbTaTOB BHEAyJAUTOPHON CaMOCTOATEIbHOU
paboThI O0YUYAIOIIUXCS SABIISIOTCS:

- YPOBEHb OCBOEHUS 00yUaroUMMCs y4eOHOTO MaTepuana;

- yMeHue OOyyalollerocs HCIO0JIb30BaTh TEOPETUYECKUE 3HAHUS IPH
BBITIOJIHEHUU MTPAKTUYECKUX 3a]1ay;

- c(pOpMUPOBAHHOCTH O0IIIEYYECOHBIX YMEHHUIA;

- 000CHOBAaHHOCTH M YETKOCTb U3JI0KEHUS OTBETA,

- oopMIICHHE MaTepraia B COOTBETCTBHH C TPEOOBAHUSIMH.

4.2.5. Kputepum olleHMBAHUA 3HAHUH U YMEHUI MO
UTOraM OCBOEHUS JUCHUNTIMHBI

[IpomexxyTouHast aTTecTalusi mpoBOAUTCS B hopme audhepeHITuPOBAHHOTO
3a4eTa B XOJI€ JIETHEH NMPOMEKYTOUHOM aTTECTAlMUA C BBICTABICHUEM HMTOTOBOMU
OLICHKK TI0 auctuiuiiHe. B xome mud@epeHnmnpoBaHHOTO 3auera MpOBEpSIETCs
CTEMeHb YCBOCHUS MaTepuayia, yMEHUE TBOPYECKHU W TOCJEA0BATEIbHO, YETKO U
KpaTKO OTBEYaTh Ha IOCTABJICHHbIC BOMPOCHI, JeJdaTh KOHKPETHHIE BBIBOJBI U
dbopmynupoBaTh OOOCHOBAaHHBIC MpeJioKeHUs. MToroas OIeHKAa OXBaThIBAET
MPOBEPKY JOCTIKCHHUSI BCEX 3asBJICHHBIX LeJed W3YYeHUs] JUCHUIUIMHBI U
MPOBOAMUTCS JIJIE KOHTPOJISI YPOBHS MOHUMAaHUsI OOYYarOIIUMUCS CBSI3EH MEXIy
Pa3JIMYHBIMU €€ DJIEMEHTaMHU.

B Xome mnpoMexyTOUHOW AaTTECTalMM aKLEHT JEJIAeTCS Ha MPOBEPKY
CroCOOHOCTEM O0ydYaromuxcss K TBOPYECKOMY MBIIUICHUIO U MCIOJIb30BAHUIO
MOHATUMHOTO amnmnapaTta AUCHUIUIMHBI B pelieHud NMpodeCCUOHAIBHBIX 3a1a4 IO
COOTBETCTBYIOIICH CIIEIUATIBHOCTH.

3HaHusA, YyMeHus oOydaromuxcs Ha Ju(@depeHIIMpOBaHHOM  3a4eTe
OIICHUBAIOTCS MO MATHOAIbHOU cucTteme. OlieHKa 0OBABISAECTCS 00ydYaronieMycs
0 OKOHYaHWHU ero orBeTra Ha auddepeHnrpoBaHHOM 3auere. [lojoxutenbHas
OLICHKA («OTJIMYHO», «XOPOUIO», «YIOBJIETBOPUTEIHHO» 3aHOCHUTCS B 3a4€THO-



9K3aMCHAlIMOHHYIK0 BCAOMOCTb M 3aUCTHYIO KHHWKKY JIMYHO IPCIOAaBaTCIICM.
OHCHKa CHEYAOBJICTBOPUTCIIbHO» IPOCTABIIACTCA TOJIBKO B 3K3aMCHAIIMOHHYIO

BCIOMOCTD.

OO0ummMu

KPUTEPUSMU,

ONPEACAIOIIUMHU

nuddepeHIIMPOBAaHHOM 3a4eTe, SBIISIOTCS:

OLCHKY 3HaHWW  Ha

«OTIMYHO» «Xopomo» «Y I0BIETBOPUTEIILHO) «HeynoBiaeTBOpUTEILHON
HaJIu4ue HaJIu4ue HaJM4Me TBEPIbIX HaJIM4YHE TPYOBIX OMMOOK B
rITyOOKHX, TBEPABIX U 3HaHUil BOObEME OTBETE, HEIIOHUMAHUE
HCYEPIIBIBAIOIINX JOCTaTOYHO IIPOMJICHHOIO Kypca B CYLIHOCTH M3J1araeMoro
3HaHUI B 00bEME | TOJIHBIX 3HAHWH | COOTBETCTBHUU C LEJISIMU | BOIPOCA, HEYBEPEHHOCTH U
IIPOMJEHHOT O B 00BbEME 00yueHHUsl, HO HETOYHOCTb OTBETOB Ha
Kypca B IIPOUJIEHHOTO U3JI0KEHUE OTBETOB C JIOTIOJIHUTEIIbHBIE U
COOTBETCTBUH C Kypca B omKnOKamu, HaBOJAIUE BOIIPOCHI
IIOCTaBJICHHBIMA | COOTBETCTBUM C | HCIIPABIIIEMBIMHU I1OCIIE
IIPOrpaMMon LEJSMH JIOTIOTHUTEIbHBIX
Kypca LeJIsIMU oOyueHus, BOIIPOCOB,
o0yueHus, HE3HAYUTEIIbHBI HE00X0AUMOCTh
IPaMOTHOE U € OIIMOKH NpU HaBOJSIIUX BOIIPOCOB
JIOTUYECKHU OCBEILLEHUU
CTpOITHOE 3aJaHHBIX
U3JI0KEHUE BOIIPOCOB,
Marepuananpu 4ETKOE
OTBETE, 3HaHUE U3JI0KEHUE
JOTIOJIHUTEIBHO Marepuana
PEKOMEHI0BaH
HOH

JTUTEPATypHI




Juer perucrpanuu H3MEeHEeHUIl K paﬁoqeifl nporpaMme IMCUNINIJIHHBI

No Hara Howmepa JIOKyMEHT, Ha OCHOBaHHUH [Toanuck
/_ BHECEHMS M3MEHEHHBIX KOTOPOTO BHECEHBI CopnepxaHue U3MEHEHUN 3aBeIyIOIIETO
n/m . .
W3MEHEHUH JIUCTOB WU3MEHEHUS kaeapoit
1 2 3 4 5 6
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