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1. OBIIAA XAPAKTEPUCTHUKA JUCIUITJINHBI

OV J1.07 Xumus

(MHIEKC, HANMEHOBAHNE JUCIIMILTHHEI)

1.1. Hesab ¥ MeCTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Henp mucuummuael OY .07 Xumus - 370 (QopMupoBaHHE y CTYIECHTOB
XUMHUYECKOM COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KAPTUHBI MHpa KaK OCHOBBI
OPUHATUS  PEIIEHUH B JKM3HEHHBIX W  IPOU3BOJICTBEHHBIX CHUTyalUsX,
OTBETCTBEHHOT'O IIOBECHUS B IPUPOAHOU CpELE.

3anaun yueOHOro npeamera:

copMUpOBaTh TMOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXAIOIIEH Cpee, HETOCTHON HAyYHOW KapTHUHBI MUDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

pa3BUTh YMEHHS TNPOBOAUTH PACUETHl MO XUMUYECKUM (QopMylaMm H
YpPAaBHEHUSIM XMMHYECKUX peakUuid, IUIAaHUPOBaThb M  HWHTEPHPETHPOBATH
pe3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

cOpMHpPOBATh HABBIKM TMPOBEICHUA XHUMHUYECKHX SKCHEPUMEHTAIbHBIX
UCCIIEJOBAaHUN C COOIOICHUEM MpaBUJl OE30MMACHOTO 0OpaIleHUs C BEIECTBAMU U
71a60paTOPHBIM 000PYAOBAHUEM;

Pa3BUTh YMEHUS aHAIM3UPOBATh, OLIEHNUBATH, IPOBEPATH HA JOCTOBEPHOCTH
1 00001aTh HH(OPMALIMIO XUMHUUECKOT0 XapaKTepa U3 pa3Iu4HbIX 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 cep.

Jucuunmaa OVY/I.07 Xumus BriIOYeHAa B 00s3aTENbHYIO MpOrpammy
noAroToBKkr crnenuanuctoB cpeanero 3eeHa (IIIICC3), ¢opmupyembix wu3
o0s3aTenbHbIX peaMeTHbIX obnactedt @I'OC cpeaHero odiiero oopazoBaHus, IS
cunenmanbHocten CIIO.

YpoBeHb ocBoeHUsI yueOHOTO mnpeaMera B cooTBeTcTBUU ¢ PI'OC cpenHero

ob1ero oOpazoBaHus: 0a30BBIi.

Peanuzaumss  cojaepkaHusi  IUCUMIUIMHBI  MPEAINONaraeT  CoOJ0JeHUE
IPUHLANIA CTPOrOM IPEEMCTBEHHOCTH II0 OTHOLICHUIO K COJEPXKAHUIO Kypca
XUMUU Ha CTYIIEHH OCHOBHOI'O OOLIETr0 00pa30BaHuUs.

N3yuenue qUCIUIUIMHBI 3aBEpIIAETCS MPOMEXYTOUHOM arTectanueit B hopme
muddepennmpoBanHoro 3a4deta 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, IpCACTAaBJICHHBIMA B MaTpUIIC KOMHeTeHHI/Iﬁ BBIITYCKHHKA.
B PE3YIbTATC OCBOCHUA JUCHUIIJINHBI 06W3IOH1HI?IC$I JOJIXKCH:

Kon OK, IIK

VYMmern

3HaThb

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

B yvactu TPYyAOBOT'O BOCIIMTAHUSL:
- TOTOBHOCTDH K Tpyay, OCO3HAHUEC ICHHOCTU MaCTCPCTBA,

Tpynoooue;
- TOTOBHOCTb K aKTHBHOU JeATEIIbHOCTH
TEXHOJOTMYECKOW M COIMAIbHOW  HAMpPaBJICHHOCTH,

CIIOCOOHOCTh MHUIIMUPOBATD, INIAHUPOBATH U CAMOCTOSATEIILHO

BBITIOJIHSITH TaKYIO JICSITEIIBHOCTD;

- HHTEpEC K Pa3InYHBIM
MpoeCCHOHAIBHON JESTENHHOCTH,

OBnaseHne yHUBEPCATbHBIMUA YY€OHBIMU TTO3HABATEIIHHBIMU

NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENNLHO (DOPMYIHPOBATh U AKTyaJU3UPOBATH

npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYILIECTBEHHBIN MPU3HAK 150305

OCHOBaHUS ISl CPAaBHEHMSI, KiacCU(UKAIIMU U 0000IIEeHNUS;

- ONpENEeNATh LN NEITeIbHOCTH, 3a/1aBaTh MapamMeTpbl

Y KPUTEPHUH UX TOCTHKCHHS;

- BBISIBIIATH  3aKOHOMEPHOCTH U

paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI

COOTBETCTBUE  PE3YJIbTATOB

MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE TIPU PEIICHUU

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,
3JIEKTPOOTPHULIATENIBHOCTh, CTEIEHb OKUCICHMS, XUMHUUYECKas
CBSI3b, MOJIb, MOJISIPHAs. Macca, MOJIAPHBIH 00BEM, YIIepOaHbIN
CKeneT, (yHKIMOHANbHAS TpYyIIa, pagukal, H30MEpHUs,
M30MEPBI, TOMOJOTHYECKUA Ppsifl, TOMOJIOTH, YIJIE€BOJOPOJBIL,
KHUCTIOPOJI- W A30TCOAEpIKAIIMe COEAMHEHUS, OHOIOTUYECKH
aKTUBHBIE BemiecTBa (YIJIEBOJBI, KHUPHI, OEIKH), MOHOMEp,
oJInuMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCMHEHMS, KPHUCTAJUIMYECKAas PEIIeTKa, THUIbl XUMHUYECKUX
peakuuii (OKHCITHUTENbHO-BOCCTAHOBUTEIBHBIC, JK30- u
SHJOTEPMUUYECKHE, pEaKIMh HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTBHI, 3JEKTPOJIUTUYECKAS
JuMccolranms, OKHCIIUTEIND, BOCCTAHOBUTEIIb, CKOpPOCTH
XUMUYECKON peaklMh, XWMHUYECKOE PABHOBECHUE), TEOPUH H
3aKOHBI (TEOPHUST XUMUYECKOTO CTPOCHUSI OPTaHUUECKUX BEIIECTB
AM. bytnepoBa, Teopus 3IEKTPOIUTUYECKON IHCCOLMAINH,
nepuoanueckui 3akoH /.M. MenzaeneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3IK XHMHH,
(hakToNMOrMUECKHUEe CBEJICHUS O CBOMCTBAX, COCTABE, MOYYCHUU U
0€301acHOM HCITOJIB30BAaHUN BAXKHEHIIMX HEOPTaHUYECKUX U
OPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUUYECKOU JIESITEIbHOCTH
YeJI0BEKa;




YKU3HEHHBIX TIPOOJIeM

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HAaBBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON |
MPOEKTHOM JEATEIHHOCTH, HAaBBIKAMH pPa3pelICHHs MPoOIiem;
BBISIBJISITh IPUYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaIU3UPOBAThH
3aJa4y, BBIJBHUraTh THIIOTE3y €€ PCIICHUS, HaXOIUTh
apryMeHTBl JUIS  JIOKa3aTedbCTBAa CBOUX  YTBEPXKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

- AHATM3UPOBAThH TOJTYYCHHBIC B XOJE PEIICHUS 3aJaqd
pe3yNIbTaThl, KPUTUYCCKU OIICHUBATh WX JOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

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

- YMETh MHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
oOJacTei;

- BBIJIBUTaTh HOBBIC HJICH, Ipeaiararb OpPUTHHAIbHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTb MX WCIIOJB30BAHUS B IT03HABATEIBLHON M

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 3HAHUM C IIOHATUSAMU U
IIPEICTaBICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETb  HCIOJIb30BATh  HAUMEHOBAaHHUA  XMMHYECKUX
COCAMHECHUN  MEXIYHapOJHOIO COK3a TEOPETHUYECKOM U
IPUKJIAJHOM XWUMUU W TPUBHAIBHBIE HA3BaHUS BAKHEHIINX
BEILECTB (3THJIEH, alleTUJIeH, IMUIepuH, GeHo, GpopManbaerus,
YKCyCHasl KHUCJIOTa, IJIMLIUH, YrapHbId ra3, YIJIEKHUCIBIA Tras,
aMMHAaK, raleHasl U3BeCThb, HeralleHasi U3BECTh, INThEBAs CONA U
Ipyrux),  COCTaBIATH  (OpPMYJBl  HEOPraHMYECKHX |
OPraHMYECKHUX BEILECTB, YPABHEHHsS XHMHMUYECKHUX pEaKLuH,
OOBSICHATh UX CMBICI; OATBEPKIATh XapaKTepHble XUMHUECKUE
CBOMCTBA BEILIECTB COOTBETCTBYIOIUMMHU JKCIEPUMEHTaMU U
3alIMCSIMA  YPAaBHEHUM  XMMHYECKHUX  PEaKLUH; YMETh
YCTaHaBJIMBATh MPHUHAIIEKHOCTh U3YYCHHBIX HEOPTaHUYECKHUX U
OPraHWYECKHUX BEIIECTB K OINPEACIICHHBIM KJIaccaM M Ipyniam
COCIMHEHUH, XapaKTepu30BaTh MX COCTaB W BaKHEWIINE
CBOWCTBA; OMPEAEIATh BUABI XUMUUYECKHX CBsI3€H (KOBaJeHTHa,
VOHHAs, METaJNINYeCKasi, BOLOPOAHAsI), TUIIBI KPUCTAIUIMUECKUX
PELIETOK BEIIECTB; KJIacCU(UIUPOBATh XUMUUECKHE PEaKIUH;

- chopMUpOBaTh  MNpPEJICTaBICHUS: O  MaTepUAIbHOM
€IUHCTBE MHUPA, 3aKOHOMEPHOCTSAX M ITO3HABAEMOCTH SIBJICHUU
IIPUPOJBI; O MECTE U 3HAYCHUU XUMHUU B CUCTEME €CTECTBECHHBIX
HAyK M €ee poiIM B OO0EClEeYeHUH YCTOMYMBOIO pa3BUTHS
YeJlOBEYEeCTBA: B PEIIEHUHM  NPoOJeM  3KOJOTUYECKOM,
SHEPreTUYecKoM U MUIIEeBOW O0e30macHOCTH, B  Pa3BUTUU
MEJWLHHBI, CO3JaHUN HOBBIX MAaTEPHAIOB, HOBBIX MCTOYHUKOB
SHEpPruu, B 00ECIeYeHNH PALMOHATIBHOTO PUPOIONOIL30BaHNS,
B (hopMupOBaHMHM MUPOBO33pEHUS U OOLIEH KYIbTYphl YeJIOBEKa,
a TaKXe HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U ITPUPOJHON CpEAE;

BJIAJICTh CUCTEMOM XMMHYECKMX 3HAHHMM, KOTOpas BKIIIOYAECT:




OCHOBOIIOJIararomue IIOHATHA (I[OHOJIHI/ITCHBHO K CUCTEMC

MOHATUM  0a30BOro ypoBHSI) - M30TOIBI, OCHOBHOE U
BO30YKIIEHHOE COCTOSIHME aroma, THOpUAu3alMs aTOMHBIX
opbouraneii, xumuueckas cBi3p ("O " m "", KpaTHbIE CBS3H),

MOJISIpHAsi KOHLEHTpalMs, CTPYKTypHas (opmynia, H30MepHs
(cTpykTypHas, reomerpuyeckas (LUC-TpaHC-U30MEPHs), THIIbI
XUMHUYECKUX DPEaKIUi (FrOMO- M TeTEepOreHHbIE, 00paTUMBbIE U
HeoOpaThMbIe), pacTBOPbI (MCTHHHBIE, THUCIEPCHBIE CHCTEMBI),
KPUCTAUIOTHIPAThl, CTENEHb  JUCCOLMALMHU,  3JIEKTPOJIM3,
KPEKUHI, PU(OPMUHT); TEOPHUM M 3aKOHbI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUA, JISKAIMEe B OCHOBE IMOHHMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTHM  XUMHYECKHUX  SIBJICHUH,
COBPEMEHHBIE MPEACTABIEHUS O CTPOEGHUU BELIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HAaJMOJIEKYJIIPHOM  YpPOBHSX;
OpEeACTaBICHUs O  MEXaHW3Max XHMHUYECKHUX  peaklui,
TEPMOJIMHAMMYECKMX U KHHETHYECKHX 3aKOHOMEPHOCTAX HX
IOPOTEKaHUs, O XUMHUYECKOM paBHOBECUM, JIUCHEPCHBIX
cucremMax, (PaKTOJIOTMYECKHE CBEICHUS O CBOMCTBax, COCTaBe,
NOJlyYeHUd U  OE€30MaCHOM  HCIIOJIb30BAHMM  BaKHEHMINX
HEOPraHMYeCKUX U OpraHMYeCKUX BEUIECTB B OBITY H
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 XHMMHMUYECKHX pEaKUUd C  HCIOJb30BAHUEM
¢u3nyeckux BeNMWYMH (Macchl, OObEeMa Tra30B, KOJUYECTBA
BEILIECTBA), XapaKTEPHU3YIOLIMX BEIIEeCTBA C KOJUYECTBEHHOM
CTOPOHBI: pacyeTbl IO HAXOXKICHUI0 XUMHUYECKOU (opMyIbl
BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa pEaklUH, €CIM OAHO W3 MCXOJHBIX BEHIECTB JIaHO B
BHJIE  pacTBOpa C  ONPEAEICHHOW  MaccoBOW  JoJyiei
pacTBOPEHHOI'O BEIIEeCTBA WJIM JaHO B M30bITKE (UMeeT
MPUMECH); pacueTbl MacCOBOW WM OOBEMHOM JOJM BBIXOJa
MPOJAYKTa pEeaklU{; pacueThl TermaoBoro 3¢ddexra peakuuid,
00BEMHBIX OTHOILLIEHUI ra3oB;




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

3HAHUW C TOHATHSMHU W TIPEICTABICHUSMH JPYTUX IPEIMETOB
it 6oJiee OCO3HAHHOTO TOHMMAHUS U OOBSICHEHUS CYHIHOCTH
MaTCpUAIIBHOIO CJUWHCTBA MHpA;, HCIIOJIb30BaTh CHCTCMHBIC
XUMHWYECKUE 3HaHUsg I 00BSICHEHHST U IMPOrHO3UpPOBaAHUA
SIBJICHUH, UMEIOIUX €CTECTBEHHOHAYUHYIO IPUPO.LY;

- yMETh  HCMOJNb30BaTh  HAMMEHOBAHUS  XMMHUYECKHUX
COEMHEHUIN  MEXIYHapOJHOTO COI03a TEOPETHMYECKOW U
HpI/IKJIaI[HOfI XUMHUU W TpPUBUAJIBHBIC Ha3BaHWA BCHICCTB,
OTHOCAIINUXCA K HN3Y4YCHHBIM KJj1accaM OpTraHN4YCCKUX n
HCOPraHNYCCKUX COGHHHGHHﬁ; HCIIOJIB30BAaTh XUMHYCCKYIO
CUMBOJIMKY JUISI  COCTaBJ€HUsS (OpMYJ1T HEOPraHMYECKUX
BEIECTB, MOJIEKYJISIDHBIX U  CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIIEHHBIX U CKEJETHBIX) (POPMYJ OpPraHUYECKUX BEIIECTB;
COCTaBJIAATh YPAaBHCHHUA XHUMUUYCCKHX peaKI_[I/Iﬁ N paCKpbIBaTb HUX
CYIIHOCTB: OKHCITUTEIIhHOBOCCTAHOBUTEIEHBIX peaximi
MIOCPEJICTBOM ~ COCTAaBJIGHUSI  DJIEKTPOHHOrO 0ajaHca 3THUX
peakiuii; peakuuii MOHHOrO OOMEHa MyTEeM COCTAaBIEHHS HX
MOJMHBIX M COKPAIIEHHBIX HWOHHBIX ypPaBHEHUH; peakiui
THPOSIN3a, PEaKIMi KOoMIIEeKcooOpa3oBaHMs (Ha TpuUMepe




TUAPOKCOKOMIUIEKCOB IIMHKA W QJIIOMUHHUS); TOATBEPKIATh
XapaKTepHBIC XHMHYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH M 3alUCIMU ypaBHCHHI
XUMUYECKUX PEAKIUH;

YMETh KJIacCU(DHUITMPOBATh HEOPTAHUYECKUE M OPTAaHHMYCCKUE
BEIIECTBA U XUMUYECKHUE PEAKIINH, CAMOCTOSTEIHHO BBIOUPATh
OCHOBaHHS ¥ KPUTEPHH ISl KJIAaCCU(DUKAITUN U3YIaeMBbIX
XUMHUYECKUX 00BEKTOB; XapaKTepU30BaTh COCTAB M BaXKHECHIIIHE
CBOMCTBA BEIIECTB, MPUHAVICIKAIINX K ONPEICIECHHBIM Kaccam
U TPYIIIIaM COeTUHEHUH (ITPOCThIE BEUIECTBA, OKCUJIBI,
TUAPOKCHUJIBI, COJIH; YTIIEBOJOPOABI, MPOCTHIE 3PUPHI, CIUPTHI,
(heHOIIBI, abACTH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOXKHBIC
3(UpHI, )KUPBI, YTIEBObI, AMUHBI, aMUHOKUCIIOTHI, OCIIKH);
MPUMEHSTH 3HAHUSI O COCTABE U CBOMCTBAX BELIECTB ISt
SKCIEPUMEHTAILHON MTPOBEPKH TUIIOTE3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEN ITPOTEKaHUS XUMUYECKUX PEAKIUN U
MIPOTHO3UPOBAHUS BOBMOXKHOCTEH X OCYIIIECTBIICHHUS;

- YyMETh TOATBEPXKJIAaTh HA KOHKPETHBIX IpUMepax
XapaxkTep 3aBUCHMOCTH pEaKIMOHHOMN CIIOCOOHOCTH
OPraHUYECKUX COECJUHEHUU OT KPAaTHOCTH M THUIA KOBAJIEHTHOMN
ces3u ("O " m "), B3aMMHOTO BIUSIHHSI aTOMOB ¥ TPYIIIT aTOMOB
B MOJIEKYJIaX; a TakKe OT 0COOCHHOCTEN peann3aluy pa3InuHbIX
MEXaHU3MOB MPOTEKAHUS PEAKIIUH;

- YMETh XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOECHHUE ATOMOB
(B OCHOBHOM U BO30YXIEHHOM COCTOSHUHM) ¥ HOHOB

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

M3MEHEHHsI CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX MU
COEMHEHUH 110 IEPUO/IaM U TPYIIIIaM;




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

B o6mactu IEeHHOCTH HAYyYHOTO ITO3HAHUS:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHONW TPAKTUKH, OCHOBAaHHOTO Ha JIHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MUPE;

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

OBnazneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH IT03HABATEIHHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

- BIIQJICTh HABBIKAMH TONYYCHHS] WHPOPMAIUU U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBIISITh
MOUCK, AaHalii3, CHUCTeMaTU3allMi0 W  HHTEPIPETAIUIO

MHGOpMaIUY Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

- yMETh  IUIAHUPOBATb W BBINOJHATh  XUMHUYECKUU
9KCIIEPUMEHT (IpEeBpalleHUs OpraHMYecKHX BEIIECTB IMpH
HarpeBaHUM, IOJYYCHHE OSTWIEHAa W U3y4YE€HUE €ro CBOMCTB,
KaYeCTBEHHbIE PEAKIMH Ha albJETHAbI, KpaxXxMmal, YKCYCHYIO
KHCJIOTY; JIeHaTypauusi OJKOB TpU HarpeBaHHH, IIBETHBIC
peakuu  OENKOB; MPOBOAUTH pPEAKUMU HOHHOIO OOMeHa,
OIpEAEIATh CPENy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cynbdar-, KapOoHaAT- U XJIOPUIAHUOHBI, HA KATHOH aMMOHUS;
pelarh SKCHEPUMEHTANIbHBIE 3adaud 1o TemaM "Mertaubel" u
"Hemeramnbl") B COOTBETCTBHM C INIpPaBWJIAMH  TEXHUKH
0€30MMacHOCTH MpU OOpallleHNUU C BELIECTBAMHU U J1a0OpaTOPHBIM
0o00Opy/lOBaHUEM; NPEICTABIATb  PE3YyNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (POpMe 3alluCH YpaBHEHHUN COOTBETCTBYIOLIMX
peakiuii u  (OpMyIUpOBaTh BHIBOJBI Ha OCHOBE OTUX
pe3yNIbTaToB;

- YMETh  aHAJIM3UPOBATh XHMHUYECKYI0 HH(pOpMAIuIio,
[OJy4aeMyl0 W3 pa3HbIX MCTOYHHUKOB (CpEACTB MacCOBOMU
UH(pOpMaIINH, CETh

Wurepuer u apyrue);

- BJIAJETh OCHOBHBIMH METOJAaMU HAy4YHOI'O [O3HAHUs

BEIIECTB U




CO3/1aBaTh TEKCTHl B Pa3UYHBIX (opMarax C y4eTOMM
Ha3HA4YeHUs MHPOPMAIMKM M LEJNCBOM ayauTOpUH, BHIOHpA:
ONTUMAIBHYI0 (HOpMY IpEACTaBICHUS W BU3yaJIH3allUHy;
OLICHUBATH JOCTOBEPHOCTD, JISTHTUMHOCTh HH(POPMAIIHH, €€
COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3THYECKUM HOPMaM;
UCIIOJIb30BATh CpeacTBa UH(POPMAITOHHBL
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B PCIICHUN KOTHUTHBHBIX
KOMMYHUKAaTHBHBIX M  OPraHM3alMOHHBIX 33734
cobOioieHueEM TpeboBaHU SPrOHOMHUKH, TEXHUKI
0€301macHOCTH, TUTUEHBI, PecypcocOepekeHHsI, MPABOBBIX |
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM O€301acHOCTH;
BIaZICTh HABBIKAMH  pAacCllO3HABAaHWsSI W  3alUTE

uHpopManuu, HHHOPMAITMOHHON 0€30ITaCHOCTH JINYHOCTH;

XMMUYECKHX SIBICHUH (HaOIr01eHue, U3MEpeHue, SKCIIePUMEHT,
MOJICIIUPOBAHUE);

YMETb MPOBOAUTH PacueThl 10 XUMUUYECKUM (opMysaM U
YPAaBHEHMSIM  XMMHUYECKHX  peaKkUUid C  HCIOJIb30BAHUEM
(Gu3NYeCKUX  BENUYMH, XapaKTEePU3YIOIIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMaJbHbIE
yCIIOBUSI)  Ta30B, KOJIMYECTBA  BELIECTBA;  HMCIOJIb30BaTh
CHUCTEMHBIE XUMHUYECKUE 3HaHUS [UId NPUHATHS PELICHUH B
KOHKPETHBIX JKU3HEHHbIX CUTYallUsAX, CBSI3aHHBIX C BEILECTBAMHU
U UX IPUMEHEHUEM;

YMETb CaMOCTOATEIbHO IUIAHUPOBaTb U  IPOBOAUTH
XUMHUYECKUN SKCIEPUMEHT (MOJYyYEeHHE U H3yYEHUE CBOMCTB

HCOPTraHNMYCCKUX W OPraHnvYCCKUX BCHICCTB, Ka4YCCTBCHHLIC
pC€aKnuu yriieBoaopoaoB Pa3IMIHBbIX KJIaCCOB u
KHUCJIOpOACOACPKAINX OpPraHu4CCKUux BCIICCTB, PCUICHUC

AKCIIEPUMEHTAJIBHBIX 33]1a4 110 PACMO3HABAHUIO HEOPTaHUYECKUX
Y OPraHUYECKUX BEIIECTB) C COOIMIOICEHUEM TIPABIII O€30M1acHOTO
oOpamieHns ¢ BEUIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBaHUEM,
dbopMynupoBaTh L€  HUCCIEIOBAaHUSA, MPEAOCTABIATH B
pa3ianuHoil hopMe pe3yabTaThl SKCIEPUMEHTA, aHATTU3UPOBATh U
OIIEHUBATH UX JOCTOBEPHOCT;

YMETh  OCYIIECTBIATH  IEJICHANPABJICHHBIA  TOWCK
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 3TH  3HAHUSA  NpHU
AKCIIEPUMEHTAILHOM HCCIIEAOBAHNUN BEIIECTB H I OOBSICHEHHS
XUMUYECKUX  SIBJICHUH, HMEIONIMX MECTO B  IpHUPOJE
MPaKTUYECKOW JIEATEIbHOCTH YEJIIOBeKa W B IOBCEAHEBHOM

JKU3HU,




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

T'OTOBHOCTDb K CaMOPa3BUTHUIO, n
CaMOCTOATCIIbHOCTHU CaMOOIIPEACTICHUTO;

- YMETb IJITAHUPOBATH U BBITIOJIHATH XUMHUUYECKUN IKCIIEPUMEHT
(mpeBpallieHus: OpraHUYECKUX BEIIECTB IIPY HarpeBaHUU,

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

OBnazieHue  yYHHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasI IeATECIbHOCTD:

- MMOHMUMATh U UCIIOJIH30BaTh MIPEUMYILIECTBA KOMaHHOM
Y UHJIUBUIYAJIbHOU PabOTHI;

- MPUHUMATh  IICJIM  COBMECTHOM  JEATEIBHOCTH,
OpraHWU30BBIBATh W KOOPAWHHUPOBATH JCHCTBUSA TIO0 €€
JTOCTHDKCHHMIO: COCTaBIIATh IUTAH JCHCTBUH, pacmpeneisiTh
pOJIM C YYETOM MHEHUU YYaCTHHUKOB OOCYXKIATh PE3yIbTaThl
COBMECTHOH pa0OThI; - KOOPIUHUPOBATH U BBIIIOJHATE PabOTy
B YCJIOBHSIX PEAIIbHOTO, BUPTYAIIbHOTO 1 KOMOMHUPOBAHHOTO
B3aHMMO/JICHCTBU,

- OCYIIECTBIISTh IIO3UTUBHOE CTPaTEernYeCcKoe
MOBE/ICHUE B PA3JIMYHBIX CUTYAIUSX, MPOSBISTH TBOPUECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM

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 JIOAeH Ha
OIUOKH; - pa3BUBATh CIIOCOOHOCTh TOHUMATh MU C TIO3UIUN

APYTOTO YeNIOBEKa;

MOJyYeHUE JTUJICHA M HM3YyYEHHUE €ro CBOMCTB, KaueCTBEHHBIE
peakuuMyd Ha aJbACTUAbI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypanus O€JIKOB TpU HarpeBaHUM, IIBETHBIC PEaKIUH
OCNKOB; MPOBOJUTH PEAKIUW HOHHOTO OOMEHa, OMpPEIeNsTh
Cpely BOJIHBIX PacTBOPOB, KaUeCTBEHHBIE peaKlMK Ha cynabdar-,
KapOOHAT- W XJOPHIAHHUOHBI, HAa KAaTHOH AaMMOHUS; peulaTh
SKCIEPUMEHTAbHBIE 3a7aud 1o TemaM "Mertawiel" u
"Hemetamibl") B COOTBETCTBUM C HpaBWIaMU  TEXHUKHU
0€30MMacCHOCTH MPU OOpAIIEHUU C BEIECTBAMU U J1a00paTOPHBIM
000pyJIOBaHUEM; TMPEICTABIATh PE3yAbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHUU COOTBETCTBYIOIIUX
peakiuii U (opMynIHpoBaTh BBIBOJABI Ha OCHOBE 3THUX
pe3yIbTaToB;

-yMeTh  CaMOCTOSITENIbHO  IUIAHUPOBaTh M TMPOBOJUTH

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 HEOPTaHHUECKUX
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
OIICHUBAThH UX JIOCTOBEPHOCTH;

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

B o6macTy 3K0I0rHYeCKOr0 BOCITUTAHUA

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

- IUIAHUPOBAaHUE M OCYILECTBICHHE JCUCTBUI B
OKpY’Kalolllel cpejie Ha OCHOBE 3HAHHUA 11eJied YCTONYMBOTO

- chopMUpOBaTh  MPEACTABIEHUS: O  XHUMHUYECKOU
COCTAaBJISIIOLIEH E€CTECTBEHHOHAyYHOM KapTHUHBI MHpa, pOJIH
XUMHUM B TIO3HAHUM SIBIEHUH TPHPOJBI, B (POPMUPOBAHUU
MBIIIJIEHUSI U KYJbTYpbl JHUYHOCTH, €€ (PYHKIHOHAIBHOMN
IPaMOTHOCTH, HEOOXOAUMOMN JIJISl pelIeHHs MPAKTUYECKUX 3a/1au
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 HaIlPaBJIECHHOCTH;

- OBJIaJIeHUE HaBbIKAMH y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

JNICUCTBUMA, TPUHOCAIIMX  Bpe.

- yMeTh coOuo1aTh IIpaBUiIa 9KOJIOTUYECKU
11eJ1ec000pa3HOro NOBEJACHUS B OBITY U TPYJOBOM JIEATEIBHOCTH
B LEISIX COXpPaHEHMsI CBOEro 3J0pOBbS M  OKpY’Karollen
IIPUPOJHON CpElbl; Y4YUTHIBATH ONACHOCTh BO3ACHCTBUSA Ha
JKUBBIC OpraHU3Mbl ONPCACIICHHBIX BCHICCTB, IOHHUMAA CMBICII
[I0Ka3aTelsl MPeIeIbHON T0IyCTUMON

KOHILIEHTpaLUH;

- YMETH NPOTHO3UPOBATh, aHAIU3UPOBATH U OLIEHUBATH C
HO3UIMI AKOJIOrMYECKO 0€30IacHOCTH MOCIEACTBHS OBITOBOM
U IPOU3BOJCTBEHHON JESATENILHOCTH YEJIOBEKa, CBSI3aHHOM C
nepepabOoTKOM BELIECTB; UCIOIb30BaTh MOTYUYEHHbIC 3HAHUS 115
OPUHATHS TPaMOTHBIX pEIIeHU MpobiieM B CUTyalusX,
CBSI3aHHBIX C XUMHUEH;

- YMCTb OCO3HaBaTb OIACHOCTb BO3I[€I710TBH$I Ha >XUBBIC

OpraHnu3Mbl OIIPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJII
IoKasarcjisi  IIp eJIeJIbHOM ,HOHYCTHMOﬁ KOHOCHTpaluu, H
ITIOACHATD Ha IIpuMepax CIIOCOOBI YMCHBIICHUS n

mpeaoTBpalicHuss HUX BpCIAHOTO BO3JCHCTBUS Ha OpTraHnu3mM
YCJIOBCKaA.

I1K 1.1. O6paboTtka
NIEPBUYHOMN
OyXxranTepckoit
JOKYMEHTalluU

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

NEeNCTBUS B TPO(HECCUOHATBLHYIO CPEeIY

- YMCHHUEC JOKYMCHTUPOBATH XO035MCTBEHHBIE Oonepali 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 (JICKITUHN) 39
pakTU4YecKue (JJabopaTOpPHBIE) 3aHATHUS 39
npoghecCUOHAIbHO OPUEHMUPOBAHHOE COOEPHCAHUE 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 TUMCHUILVIMHBI U BUABI Y4eOHO# padoThl

NJIA 32049HOM GopMbI 00yUeHHs

HanmMeHoBaHME COCTABHBIX YaCTEM AUCHMILIMHBI

O0BeM B yacax

TEOPETUYECKOE 3aHATUE (JIEKIIUN) 4
npaKkTUYecKue (Jab0opaTOPHBIC) 3aHATHS 4
npoghecCcUoHaAIbHO 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 ¥ coJlepPrKaHNe TUCITUIIIMHBI JIS 09HOMH (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 CTPOEHMS BellECTBA 12
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia OK 01
Crpoenune aTomos TeopeTuueckoe o0yueHue 2
XUMHYECKUX ITEMEHTOB | o1y, CTpoeHre aTOMOB XUMHUYECKHX d1eMeHTOB COBPEMEHHAst MOJIENb CTPOEHHUS aTOMA. DIEKTPOHHASI
W NpUPOAA XUMHHECKOM | oy dyryparus atoma. Knaccu(pukanus XUMUYECKUX 2IEMEHTOB (S-, P-, d-aemenTsl). BanenTHbIE
CBsI3U 5IEKTPOHBL. BaleHTHOCTE. DIEKTPOHHAS IIPUPOIAa XUMUYECKOH CBA3H. DIEKTPOOTPHIATETEHOCTD.
IMpakTnyeckue 3aHATHSA 6
[Mpaktudeckas padora Nel Pemenne npakTHUECKUX 33/IaHUI HA COCTABJICHUE AIEKTPOHHO-TPAPUUECKUX
¢dopmyn anemMeHTOB 1—4 TIepruoIoB.
[IpakTudeckas padora Ne2 Pemenue 3anannii Ha UCTIOIH30BAHUE XHMHUYECKOW CUMBOJIUKY U Ha3BaHUH
COEIMHEHUI
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.W. Mengeneera. ®usmueckuii cmeicn [lepuomnueckoro 3akona JI.U.
MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOHCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX
Y CJIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHHEM XUMHUYECKOro aieMenTa B [lepuoanueckoii cucreme.
MupoBo3z3peHueckoe U HayyHoe 3HaueHue Ilepnoanueckoro 3akona /.M. Menneneesa. Ilpornoser 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 ITOJTOKCHHEM Hepnozmqecxoﬁ CHUCTCMBI.




Pa3nen 2. XumMu4yeckne peakuuu 8
Tema 2.1. Tunsl Copaepxanne yueOHOr0 MaTepHaJa OK 01
XHMHYECKUX peakuuii | TeopeTuyeckoe ofydenne 2
Jlekumsa. Knaccupukanus W THUOBI XUMHUYECKHMX PEAKIUH C y4acTHEM HEOPraHWYECKUX BEIECTB.
KonnuectBennsie oTHOIIEHUS B XxuMud. Kiaccudukanus ¥ TUOB XMMHYECKHUX PEaKLUi C ydacTheM
HEopraHu4yeckux BemecTs. KomnuecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B
XMMUHM U PacyeThl [0 YPaBHEHMSM XHMHYECKUX peakuui. Moyip Kak eJUHMIA KOJWYECTBAa BEIECTBA.
MomnsipHast Macca. 3aKOHBI COXPaHEHHS MacChl U 3HEpruH. 3akoH ABoraapo. MoJspHbIi 00beM ra3os.
OTtHOcHTENBHAs ITIOTHOCTD Ta30B.
Peakiun  kommekcooOpa3oBaHMsi € y4acTHeM  HEOPraHMYeCKHX  BEHIeCTB  (HAa  TpuMepe
TUAPOKCOKOMIUICKCOB ITMHKA U AJTFOMUHUS).
IIpakTHyeckue 3aHITHSA 2
[IpakTuueckas padora Ne4 CocraBicHHE ypaBHESHHUH PEAKIMi COCTUHEHYSI, PA3JIOKEHUS, 3aMCILICHUS,
oOMeHa. YpaBHEHHsI peaklIMii TOPEHHUs, HOHHOTO 00OMEHa, OKUCIICHHUSI-BOCCTAHOBIICHHSL.
Tema 2.2. Conep:xanue ydeOHOro MaTepuaJia OK 01
NIeKTPOIMTHYeCKAS _ |Teoperuueckoe o0yuenue 2
AUCCOUMALMS U UOHHBIH >
oGMen Jlexums. DmexkTponuTHyecKas TUCCONMAIMS W HOHHBIH oOMeH. Peaknmum monHOoro oOmena Teopus
ANEKTPOIIMTHYECKON Juccoranuy. Peakmuum woHHOTO oOMeHa. CocTaBieHHWE YpaBHEHHWH peaklui
HOHHOT'O 06MCHa IMYTEM COCTABJICHHA MX MNOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHI/II\/'I. rI/II[pOJII/B COJIeH.
CocraBineHue peakuuili THAPOIU3a coiieil. 3HaueHne TUApoIN3a B OHMONOrH4ecKuX OOMEHHBIX MPOLIECCAX.
IIpumeneHune ruiponrsa B IPOMBIIUICHHOCTH.
JlabopaTopHbIe 3aHATHS 2
JlaGopartopHas padoTta Nel THurbl XUMUYECKUX pPEaKIIUH
Pa3nen 3. CTpoeHne 1 CBOICTBA HEOPTAHHMYECKHX BEIIECTB 12
Tema 3.1. Conep:xanue ydueOHOro MaTepuasia OK 01
Knaccnguranns, TeopeTnyeckoe o0yueHue 2 OK 02
HOMEHKJIaTypa -
cTpoeHme HCKHI/IH. Hpez[MeT HCOPraHn4e€CKOU XHUMUH. BzaumocBs3n HCOPraHU4YCCKUX BCHICCTB. KﬂaCCI/I(I)I/IKaHI/Iﬂ
HeopraHMYecKnX HCOPraHNYCCKUX BEIICCTB. KpHCTaHHquCKHe u aMOp(bHI)Ie BeEIIeCTBA. Tumnsr KPUCTAUIMYCCKUX PEHICTOK
BeleCTB Knaccudukanus neoprannyeckux BemiecTB. [IpocTbie n crnokHble BemiecTBa. MeTamisl U HEMETaJUIbL.
OcoGennoctu crpoenusi. Pusnyeckue cBoncTBAa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHPI,
THUAPOKCHU/bBI, KMCJIOTBI, COJIU U )Ip) HOMeHKJ'IaTypa 1 Ha3BaHUC HCOPraHUYCCKUX BCIICCTB UCXOOA U3 HX|
XMUMUYECKOH (OpMYJBl MM COCTaBJIEHHME XMMHYECKOW (OPMYNbI HMCXOHs M3 Ha3BaHUS BELIECTBA 10|
MEXyHapOIHON WM TPUBHAJILHOW HOMEHKJIATYype.
IIpakTnyeckune 3aHATHS 2




[Ipaktuueckas padota Ne5 Mcrouynnkn XuMuieckoi nHGpopMauu (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 T X -
Heopramuuecknx Benects| | KA XHMIUECKHE CBOHCTBA OCHOBHEIX KIIACCOB HEOPraHHECKHX BEILECTB (oxcumoB, THAPOKCHIIOB,

KHCIIOT, cojeit u mp.). Metamiel. O6mmue Hemerammel. O0mue hru3ndeckie n XUMUIECKHE CBOMCTBA

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

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

cBoiicTBa MeTaiuioB. CriocoOb! momydeHnss. MexXMOoIeKyIsIpHbIe B3auMoieicTBIs. Kpuctamiorumparsl.

ArperatHble cocTosHUS BenlecTBa. Kpucramnnmueckue 1 amopgHble BemiecTBa. THITBI KPHCTATMYECKUX

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

BEIIECTBA OT TUIA KPUCTAILTHYECKOH perreTku. [[pramnab MHOTOOOpa3us BemecTB. COBpeMEHHEIE

TIPEJICTaBICHHUS O CTPOCHHUH TBEPJIBIX, JKUAKUX U Ta3000pa3HBIX BenlecTB. JKuaKue KpUCTaIUTHL.

JlaGopaTopHble 3aHATHSA 2

JlaGopartopHas pabota Ne2 CBOHCTBA METaJJIOB M HEMETAJLIOB
Tema 3.3. Conep:xanue y4eOHOro MaTepuaJia OK 01
IIpoussoncreo TeopeTnyeckoe o0yueHue 2 OK 02
HEOPraHUYeCcKuX

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

MTPOM3BOCTBA aMMHAKa, CEPHON KHCIIOTHI).
npuMeHeHNe B ObITY U HA
IDOM3BOICTRE ‘{epHaﬂ " IBCTHad MCTAJLIypTus. HpaKTI/I‘IeCKOC MPUMCHCHUC JJICKTPOJIN3a JJId MNOJYUYCHHA HICIIOYHBIX,|

P A IIEIOYHO3EMENTbHBIX METAJUIOB 1 aTfoMUHMSL. CTEKIIO U CHIINKATHASTIPOMBIIIEHHOCTb.

[Ipobnema 0TX0I0B ¥ TOOOYHBIX MTPOAYKTOB.

IIpakTHYeckue 3aHATHSA 2

[IpakTnueckas padora Ne6 Poin HeopraHnyeckoi XMMHUU B Pa3BUTUH OOIIECTBEHHOTO MUTAHMSI, CO3/IaHUHU

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.
XHMMHYECKOE CTPOCHHE KaK IOPSIIOK COCAWHEHUS aTOMOB B MOJEKYJIE COITIACHO HX BAJIECHTHOCTH,
OCHOBHBIE TOJIOKEHUS TEOPUM XHMHYECKOIO CTPOEHHUS OpraHmdeckux coeauHeHuit A.M. byrtneposa,
N3omepus u uzoMepseillosBieHne U pasBUTHE OPraHUYECKOM XUMUU Kak Hayku. [Ipeamer opraHuueckon
XUMHH. MecTo W 3HaYeHHe OpraHWdYeCcKOM XHUMHH B CHUCTEME ECTECTBEHHBIX HayK. B3anmMOCBs3b
HEOPraHUYECKUX U OPTaHUYECKHUX BEILECTB.

XHMHYECKOe CTPOCHHUE KaK MOPSIOK COETUHEHHS aTOMOB B MOJIEKYJIE COTTIACHO MX BaJICHTHOCTH.
OcHOBHBIE NTOJIOKEHUS TEOPUN XMMUYIECKOTO CTPOCHUS Opranndeckux coeauHennii A.M. bytneposa.
VYriepoaHblil ckeneT OpraHndeckoil MoneKyibl. MoJIeKyIapHbIe U CTPYKTYpHBIE (pa3BepHYTHIC,
COKpaIlleHHbIe) XUMHYECKHE POPMYJIbL. 3aBUCMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOSHHS
Monekyi. M3omepus u u3omMepsl (CTpyKTypHasi, reomeTpudeckas (nuc-Tpanc-uzomepusi). KpatHocts
XUMHU4ecKoii cBsizu. [lonarue o pyHkumoHaNbHOM rpymie. [TpuHIHIE KiaccupUKaUyu OpraHuIecKUX
coeIMHEHMI. MexyHapoiHas HOMEHKJIaTypa U IPUHIUIIBI HOMEHKJIATYPhl OPraHUYECKUX COEIMHEHMM.

Tema 4.2. CBoiicTBa
OpPraHNuYecKux
coeTMHEHMI

Conep:xanue y4eOHOro MaTepuaJia

Teopernyeckoe o0yyeHue

Jlexnms. OU3UKO-XUMHUYECKHE CBONCTBA OPraHMYECKUX COCTMHEHH OT/IENBHBIX KIAacCOB (0COOEHHOCTH
KJaccu(uKalMyd ¥ HOMEHKIIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUH psijI U o01ias hopMyIa; H30Mepus;
(u3UYEeCKUe CBONCTBA; XUMUUECKUE CBOWCTBA; CIIOCOOBI MoTyueHus ): [IpenenbHbIe yIrieBoI0pOIb.
I'openne MeTana Kak OJMH U3 OCHOBHBIX HCTOYHUKOB TeIlIa B IPOMBIIIUIEHHOCTH U ObITY. I Ipenensabie
yraeBonopoabl. ['operne MeTaHa Kak OWH U3 OCHOBHBIX HCTOYHUKOB TEIUIA B MTPOMBIIIUIEHHOCTH U OBITY.
CBoiicTBa MPUPOTHBIX YTIEBOIOPOI0B, HAXOXK/IEHNE B IPUPOC U MPUMEHEHNUE alkaHoB. HenpeaenbHbIe U
apoMatuyeckue yriaeBofoposl. [lommmepusarus 3TuiieHa Kak OCHOBHOE HAMPABICHUE €TI0
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. Kiaccupukamus XMMHYECKHX peakiuili: 1o (a3oBOMYy COCTaRy
(roMoreHHBIE W TETEPOTEeHHBIE), [0  HWCIIOJNBF30BAHUIO  KaTamu3aTtopa  (KaTaIUTHYECKHE U
HEKaTaTUTUIECKHE).
CKOpOCTh peakIiy, €€ 3aBHUCHMOCTh OT pa3IM4YHBIX (PaKTOPOB: TPUPOABl PEarupyrOINX BEIIECTB,
KOHIIEHTPAIUHN PearupyrolluX BeMIeCcTB, TeMmepaTypsl (mpaBmwio Baat-I'odda), mmomann peakiimoHHON
MOBEPXHOCTH, HAJIMYMs KaTajn3aropa. Polib KaTaau3aTropoB B MPUPOAE U MIPOMBIIIIEHHOM ITPOU3BO/ICTBE.
DHeprus akTuBaluU. AKTUBUPOBaHHBIN KoMmIuiekc. KaTanuzaTopsl u karanus. Ponb kaTanu3aTopoB B
MPUPOJE U MPOMBILIJIEHHOM ITPOU3BO/ICTBE.

JlabopaTopHoe 3aHsiTHE

JlaGoparopHas pabotaNe4 M3yueHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMK OT KOHIICHTPAIMH
pearupyrolux BeleCTB U TEMIIEPATYPHL.

Jlekuus. buoopranuueckue coequHeHus. . IIpOM3BOACTBO OpraHUYECKUX BEIIECTB: IPOU3BOJCTBO K 1.1.
yejioBeka. [IpousBoacTBo (MeTtaHona, mepepabotka HegTn. [lommdTHieH Kak KPYMHOTOHHAXHBIA TPOAYKT XHMHUYECKOTO
U IPUMEHEeHUe npousBozcTBa. [IpuMenenue stunena. [lpon3BoacTBO U IpUMEHEHNE KayuyKa U pe3nHbl. CHHTETHUECKHe
OpraHuYecKHX BeleCTB B |U UCKYCCTBCHHBIC BOJIOKHA, MX CTPOEHHUE, CBOicTBA. Poib opraHmueckoll XMMUHU B pEIICHHH MPOOIJieM
NMPOMBIILIEHHOCTH JHEPreTHYeCKOW Oe30MacHOCTH, B pA3BUTHU MEAWLWHBL, CO3AAaHWM HOBBIX MAaTE€pPHANIOB, HOBBIX

WCTOYHUKOB JHEPTWU (aIbTEpHATUBHBIE WCTOYHUKW HHeprum).llprMeHenne wm Owmoyormveckas poib

yrineBonoB. OKHCIICHUE YTIIEBOJOB — MCTOYHHK DHEPTrUM >KUBBIX OpraHm3MoB. O01acTd NMpUMEHEHHUs

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

buonormueckne ¢ynkuun xupoB. Ponp opraHumueckoil XWMHUM B PpEMICHMH NpoOJIeM MHIeBOH

0e30macHOCTH.

HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne HykiaeoTua0B. CocTaB HyKIEHHOBBIX KUCIOT

(JHK, PHK).

Ponb HyKJIEHHOBBIX KHCIIOT B )KM3HENEATEIbHOCTH OPTaHU3MOB.

IIpodeccrnoHAILHO-OPHEHTUPOBAHHOE COlePKAHME

IIpakTH4yecKkue 3aHATUSA

[IpakTnueckas pabora Ne7 PemieHue mNpaKkTUKO-OPUEHTHUPOBAHHBIX 33JlaHUNl TI0  COCTaBIICHHUIO

XUMHYECKUX PEaKIHN, OTPAKAIOIINX XUMHUIECKYIO0 aKTHBHOCTh OPTAaHUYECKUX COSTUHEHUI B Pa3IMIHBIX

cpenax (MpUPOTHBIX, OMOJOTHYECKUX, TEXHOTECHHBIX ).
Paznen 5. Kunernueckue 1 TepMOAHMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX 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
NMPOTeKaHNs XUMHUYEeCKUX
peaxkumii. PapHoBecne
XMMHYECKHX

peakumii

TeopeTnyeckoe o0y4eHune

Jlexmms. Krnaccumdpuxammst XUMHYECKHX peakmuid: 10 TemwmoBoMy 3(dexTy (dIK30TepMUYECKHe,
SHAOTEPMUUECCKHE), TI0 oOpatuMocTh (oOpaTumbie W HeoOpaTumbie). TernoBble d(H(DEKTH XUMHUECKHX
peakuuii. TepMoxumudeckue ypaBHeHHS. OOpaTUMOCTh peakiui. XHUMHUYECKOEC pPAaBHOBECHE U €r0
CMEIIICHUE TIOJ] EHCTBUEM Pa3iNuYHBIX (haKTOPOB (KOHIICHTpAIIMsSI PEArcHTOB WM MPOJIYKTOB PEAKIIHH,
JaBlieHHUE, TEMIIepaTypa) sl CO37aHusl ONTHMATBHBIX YCIOBUH MPOTEKAHHS XUMHUECKUX TIPOIIECCOB.
[Nonsitue 06 3HTANBIHMK U 3HTpONUHU. DHeprus [ mo6ca. 3akon ['ecca u cieacTust U3 Hero. Ponb
CMEIICHHS] PABHOBECHSI B TEXHOJIOTHYECKHX ITpoIieccax

OK 02

HpaKanecKne 3aHATUSA

[MpakTtuueckass pabdora Ne§ W3ydeHue BIMSIHUS pPa3IUYHBIX (PAKTOPOB Ha CMEIIEHHE XHMUYECKOTO
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. Kommonganaeie cucremsl. MictuHHBIE pacTBOpEL. PacTBOpeHune kak GU3NKO- OK 07
YCTOHIMBOCTH XUMHU4ecKui mporecc. PactBopsl. CiocoObl MpUroTOBICHUS pacTBOpOB. PacTBopumocTs. Maccoas moiist

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

sKoJioruueckoit 0ezomnacHocTr. Kitaccudukarus qucrepcHsIx cucteM 1o coctaBy. CTpoeHue u GpakTopsl

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

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

Yyepe3 ONTHYECKH HeOHOPOAHYI0 cpeay (3ddexra Turmans).

IIpakTHYecKkue 3aHATHA

[Tpaktuueckast pabota Ne9 Pemenne 3aa4d Ha MPUTOTOBICHUE PACTBOPOB.
Tema 6.2. Conep:xanue y4eOHOro 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

[Ipaktuueckas padora NelO IIpurorosneHue pacTBOPOB 3a1aHHOM (MOJISIPHOM ) KOHLIEHTPALUU




Pasnen 7. KauecTBeHHBIE peakiuu 00HApYKeHUsI HEOPTaHNYECKUX U OPraHMYecKUX 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 pPEAKIINN, XapaKTEPHBIE IJIs1 OOHAPYKEHUS
HEOPTraHWYECKUX BEIICCTB (KAaTHOHOB W aHUOHOB).
Tema 7.2. Conep:xanue y4eOHOro MaTepuaJia OK 01
Obuapyxenue TeopeTnueckoe ofy4enue OK 02
OpraHn4ecKHX BellecTB . "
CocTaBrneHue KaueCTBEHHBIX PEAKIi OOHAPYKEHHUS OPTAaHMYECKUX COSTUHEHHA OT/IEBHBIX KIacCOB.
OT/IeJIBHBIX KJIACCOB C
HCI0JIb30BAHUEM
Ka4eCTBEHHBIX peaKnui IpakTHyecKue 3aHATHS
[IpakTudaeckas padora Nel2 KauecTBeHHbIE XUMHYECKHE PEAKIINN, XapaKTePHBIE JIs1 OOHAPYKEHUS
OPraHnv4CcCKUX BCHICCTB.
IIpodeccnoHanbHO-OPUEHTHUPOBAHHOE COAEPKAHME
Pa3zpnen 8. Xumus B ObITY H IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJ10BeKa OK 01
OK 02
Tema 8.1. Xumus B ObiTy |CoiepkaHue Yy4eOHOI0 MaTepuasia OK 04
U IPOU3BOJACTBCHHOU Teopernueckoe odyuenne OK 07
ACATETLHOCTH HEMOBEKA |, 6 oriraeckas Ge301ACHOCTD MTOCIEACTBHIA GBITOBOM M IPOH3BOICTBEHHOM ICATEIBHOCTH YEOBEKA, K 1.1.
CBsI3aHHAS C IEepPepa0O0TKOM BEMIECTB; MOMCK M aHAIN3 XUMHYECKOH HH()OPMAIIUU U3 Pa3INIHBIX
HCTOYHUKOB (Haquaﬂ u yqe6Ho-Haqua;1 JUuTeparypa, Cp€acTBa MaccoBOM I/IH(i)OpMaIII/II/I, CEThb I/IHTepHeT u
Ipyrue).
I[MpakTHYecKue 3aHATHS
[IpakTuueckas padora Ne 13Dkonoruueckas 6€30MacHOCTh TOCIECTBHI OBITOBON M MPOU3BOICTBEHHOMN
JeSITeTbHOCTH Y€JI0BEKa, CBA3aHHAas C IepepaboTKOM BEUIECTB.
[IpodeccnonaIbHO-OPUEHTHPOBAHHOE COlEPKAHME
Paspesn 9.1. UccaenoBanne 1 XHMMHYECKH aHAJIN3 00beKTOB OHOC(ephI
Tema 9.1.1. OcHoOBBI Conep:xanue y4eOHOro MaTepuasia OK 01




J1a00paTOPHOI MPAKTHKH
B Npo(ecCUOHAITBHBIX
JadopaTopusx

TeopeTrnyeckoe o0y4enune

Jleknus BeimoTHEHNE TUITOBBIX PACUYETOB 10 TEMATHKE SKCIIEPUMEHTA (BBIXOJ MMPOYKTa PEaKI|K, 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 MTOCTOSTHHAS ). 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 PEaKid, WIUTFOCTPUPYIOIIUX TPOLIECCHI, MPOUCXOSIINE IPU YCTPAaHEHUT
KECTKOCTH. Y CTpaHEeHUE BPEMEHHOH JKECTKOCTH OBITOBBIMH U XUMHUYECKHUMHU 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 UTaHusA. OnpeaencHue 3arpsi3HAIONIIX
XMMUYECKUX BEIIECTB B IPOAYKTAX 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. Hopeliue nOCTHXEHUS] XUMUYECKOM HAYKU U XUMUYECKON TexHonoruu. Poias xumuu B
o0ecrie4eHnH YKOJIOTHUECKOH, SHEPTETHUECKON 1 MUILIEBON 0€3011aCHOCTH, Pa3BUTHH MeIUIMHEL. [IpaBuia
MOKCKa M aHAJIM3a XUMHUYECKOM HH(POPMAIUK U3 Pa3IMYHBIX HCTOUHUKOB (HayuHas ¥ yaeOHO-HayJIHasI
JIUTEepaTypa, CpelicTBa MaccoBor nHpopmaruu, ceTh MuTepHeT). UccnenoBanne oobekTa Onochepsl Ha
KHCJIOTHOCTD, IIEJIOYHOCTh, XMMHYECKHI COCTaB (3arpsa3HUTENIN, MAaKPO- U MUKPOAJIEMEHTHI ).

IIpakTHYeckue 3aHATHS

[IpakTiueckas padora Ne 14 KadecTBeHHBII ¥ KOJNWYECTBEHHBI COCTAaB MaTepHaJIOB
CTPOMTENBHO-PECTABPALMOHHOM IEATEIBHOCTH U IU3aiHa.

OK 01
OK 02
OK 07
K 1.1.

IIpoMe:xxyTouHas arrectanus: AU depeHpoBaHHbIN 3aUeT

Bcero:

78




2.4. TemaTtuyeckuii IJIaH U coePKAHUE TUCUUILIUHBI 1J151 3204HO# hopMbI 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 BelleCTBA 4
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia OK 01
Crpoenne atomoB Teoperuyeckoe o0yyenue 2
XUMHYECKUX ITEMEHTOB | o1y, CTpoeHre aTOMOB XUMHUYECKHUX d1eMeHTOB COBPEMEHHAst MOJIENb CTPOEHHUS aTOMA. DIIEKTPOHHASI
W PUPOJIA XUMUMECKON | oy puryparus atoma. Kinaccupukaus XUMUUECKHX 2]IEMEHTOB (S-, P-, d-31nemenThl). BaneHTHble
CBsI3U 5IEKTPOHEL. BaleHTHOCTE. DIEKTPOHHAS IIPUPOIAa XUMUYECKOH CBA3H. DIEKTPOOTPHIATENLHOCTD.
IIpakTuyeckue 3aHATHS
[Mpaktudeckas padora Nel Pemenne npakTHUECKUX 33/IaHUH HA COCTABJICHUE IEKTPOHHO-TPAPUUECKUX
¢dopmyn anemMeHTOB 1—4 TIepruoIoB.
[IpakTnueckas padora Ne2 Pemenue 3a1anuii Ha UCIIOIH30BAHNE XUMUYECKOW CUMBOJIMKY U Ha3BaHUM
COEIMHEHH
Tema 1.2. Coaepsxanue y4e0HOro 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. MengeneeBa. ®usmueckuit cmbicn Ilepuoamueckoro 3akona .M.
MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUUYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMH TPOCTHIX
U CJIOKHBIX BEIIECTB B COOTBETCTBHUU C MOJIOXKEHUEM XUMHUUYECKOro 3neMeHTa B [lepuoanueckoit cucreme.
MupoBo3z3peHueckoe U HayuHoe 3HaueHue [lepuoanueckoro 3akona /(.M. Menneneesa. IIpornoser JI.1.
MenneneeBa. OTKpBITHE HOBBIX XUMHUECKIX DJIEMEHTOB.

HpaKTuquKne 3aHATUSA

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




COC,I[I/IHCHI/Iﬁ B COOTBETCTBHHU C ITOJTOKCHHEM HCpHO}IH‘lCCKOﬁ CHUCTCMBI.

CamocTosTenpHas pabora 2
Paznen 2. XuMH4YecKHe peakuuu 8
Tema 2.1. Tunsl Copaeprxanue yuedOHOro MaTepuajia OK 01
XHMHY€eCKUX peakuuii | TeopeTuyeckoe ofyuenue
Jlekumsa. Knaccupukanus W THUOBI XUMHUYECKHMX PEAKIUHA C y4acTHEM HEOPTaHWYeCKUX BEIEeCTB.
KonmuectBennpie oTHomeHns B xuMuH. Kiaccmpukanus W THIBI XUMAYECKHX PEAKIUH C ydacTHEM,|
HeopraHuyeckux BemecTB. KomuuecTBeHHbIE OTHOLICHUS B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B
XMMUU ¥ PacyeThl MO YPaBHEHUSM XHMHYECKMX peakuud. Mosb Kak eJUHHIA KOJUYECTBa BELIECTBA.
Monsprast Macca. 3aKOHBI COXpaHEHHS MacChl M SHEpruu. 3aKoH ABoragpo. MoispHBIH 00hEM Tra3oB.
OTHOCHUTENBHAS TNIOTHOCTD T'a30B.
Peakmmn  koMIuiekcooOpa3oBaHHsS C  y4acTHEM  HEOPTaHMYECKHX  BemlecTB (Ha  MpuUMepe
THIPOKCOKOMIUIEKCOB IIMHKA W ATFOMHHUSA).
IIpakTH4yecKkue 3aHATUSA
[IpakTuueckas padora Ne4 CocraBicHHE ypaBHESHHUH PEAKIMi COCTMHEHYSI, PA3JIOKEHUS, 3aMCILICHUS,
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 auccormanuu. Peakmun wnoHHOTO oOMeHa. CocTaBieHHE YpaBHEHHMH peaKIHi
HOHHOT'O O6MeHa IMYTEM COCTABJICHUA X NOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHI/Iﬁ. FI/I,leOJ'II/I?: coen.
CocraBinenue peakuuii THAPOIM3a cojieil. 3HaueHne TUApPOoIN3a B OHMONOrH4ecKuX OOMEHHBIX MPOLIECCAX.
[TpumeneHune ruapom3a B IPOMBIIIUIEHHOCTH.
JlabopaTopHbIe 3aHATHS 2
JlaGopatopHas padoTta Nel THIbl XUMUYECKHX pPEaKIIUi
CamocrosTenbHas padora 2
Pa3nen 3. CTpoeHne 1 CBOHCTBA HEOPTAaHMYECKUX BelleCTB 12
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia OK 01
Kaaccnpuxanus, OK 02

TeopeaneCKoe 06yqelme




HOMEHKJIATYpa
cTpoeHune
HEOPraHuYecKUuX
BellecTB

Jlextus. [lpemMeT HeopraHuveckod XuUMHH. B3auMocBsi3b HeopraHmuyeckux BemecTB. Kimaccuduxarmst
HEOpraHW4YecKux BemecTB. Kpucrammmdeckne n amopdHbIe BemecTBa. THITBI KPUCTAJUIMIECKUX PEIIETOK
Knaccudukanus Heopranudeckux BemiecTB. [IpocThle W ClOXHBIC BeliecTBa. MeTaulbl M1 HEMETaJLIbL
OcobenHoctu crpoeHusi. Pusnmyeckue cBoiicTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEINECTB (OKCHIBI,
THUAPOKCHIIBIL, KUCIIOTHI, COJHN U 1p.). HoMeHKIaTypa u Ha3BaHNWE HEOPTaHMYECKUX BEIIECTB HCXOMS U3 MX
XUMHYECKON (POPMyIBI MM COCTaBICHHE XMMHUYECKOW (HOPMYIIbI MCXOIs M3 Ha3BaHUS BEIIECTBA IIO
MEKTyHAPOJAHON WK TPUBHUATHHOM HOMEHKJIATYpE.

IIpakTHYecKHe 3aHATHS

[Ipaktuueckas padota Ne5 Mcrouynnku XuMuieckoi HHPopMauu (CpeACTB MacCOBOM MHPOPMALIUH, CETh
Wnteprer u apyrue). [lorck nHpopManyu no Ha3BaHUSAM, HACHTH(HUKATOPAM, CTPYKTYPHBIM hopMysIaM

CamocTosTenbHas pa60Ta

Tema 3.2.
Pu3uKoOXUMHUYECKHE
CBOMCTBA
HEOPraHN4YecKUX BellecTB

Conep:xanue y4eOHOro MaTepuaJia

TeopeTI/lquKoe oﬁyqelme

Jlekuusi. XMMUUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUAOB, THIAPOKCHUIIOB,
KHCIIOT, coiei u ap.). Metamnsr. O6ume Hemertamsl. O0mue Gu3ndeckue u XUMHYECKHE CBOHCTBA
HeMeTaiuioB. Tunmunsie cBoiicTBa MetawioB | Y— Yl rpynn. Knaccudukanmst 1 HoMeHKIaTypa
COeAMHEHMH HeMeTauIoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MPHUPOJe. GPUINUECKUE U XUMHUECKHE
cBolicTBa MeTammoB. CriocoObl oTydeHus. MexXMOoIeKyIsipHble B3auMoeicTBus. Kpucramnoruaparsl.
ArperaTHble cocTOsIHUS BemecTBa. Kpucramnndyeckue u amopdHsle BemecTBa. TUIBI KPUCTAIUIMIECKUX
PEIIETOK (aTOMHAs, MOJICKYJISIpHASI, HOHHAS, METAJUTHYeCKast). 3aBUCUMOCTh (PU3NUICCKUX CBOWCTB
BEIIECTBA OT THIIA KPUCTAJUINYECKOH pemeTku. [Ipuunabl MHOr00Opasus BemecTB. CoBpeMeHHBIE
MPEJCTABJIECHUS O CTPOCHUHU TBEPJBIX, KHUJIKUX U ra3000pa3HbIX BemecTs. JKuaKne KpucTalibl.

JlaGopaTopHble 3aHATHSA

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

Teoperuyeckoe o0yueHue

OO0mue mpencTaBiIeHus O MPOMBIIUIEHHBIX CIMOCO0aX IMONydeHUS XUMHUYECKHUX BEIIeCTB (Ha TpUMEpe
MIPOM3BOACTBA aMMHaKa, CEPHON KHCIIOTHI).
UYepHas u nBetHas MeTaryprus. IIpakTuueckoe mpUMEHEHHE 3JIEKTPOIH3a AJs MOJyYEHUs HIETOYHBIX,
IEJI0YHO3EMENTbHBIX METAJUIOB M aTIOMUHIS. CTEKIIO U CHIIMKATHASTIPOMBIIITIEHHOCTb.
[Ipobnema 0TX010B ¥ TOOOUHBIX TPOAYKTOB.

HpaRaneCKue 3aAHATUSA

OK 01
OK 02




[IpakTnueckas padora Ne6 Ponu HeopraHHUECKOH XMMHHU B pa3BUTHU OOILIECTBEHHOTO MMUTaHUs, CO3AaHUH
HOBBIX BemlecTB. M3yueHne nmoka3aresneil 6e30MacHOCTH MUTIEBON POAYKIINH.

CamocTosiTenpHas padoTa 4
Pa3znen 4. CTpoeHHe U CBOIICTBA OPraHUYECKUX BellleCTB 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 XUMHUYECKOE CTPOCHHE KaK MOpPSJOK COEIUHEHHMsS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJEHTHOCTH.

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

N3omepus u uzomeprillosBieHrue U pa3BUTUE OPraHUYECKOM XUMUM Kak Hayku. [Ipeamer oprannyeckom

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

HEOPraHMYECKUX M OPTaHNYECKUX BELIECTB.

XHMHUYECcKOe CTPOECHHE KaK MOPSI0K COETUHEHNS aTOMOB B MOJIEKYJIE COTJIAaCHO MX BaJIEHTHOCTH.

OCHOBHBIE MOJOXKEHUSI TEOPUU XUMUUECKOTO0 CTPOCHMSI OpraHndeckux coeaunenuii A.M. bytneposa.

YTrnepoaHsIil CKeNeT OpraHuIecKoil MoeKyibl. MOJIeKyIsIpHbIC U CTPYKTYpPHBIE (pa3BepHYTEHIE,

COKpAIICHHBIC) XUMUYECKUE (POPMYIIbL. 3aBUCUMOCTh CBOMCTB BEIECTB OT XUMUYECKOT'O CTPOCHUS

MoJieKyI1. Mi3oMepus 1 u30Mephl (CTPYKTypHasi, reoMeTpudeckas (Luc-TpaHc-uzomepus). Kparnocts

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

COoeIMHEHNI. MexyHapoiHas HOMEHKJIATypa U PUHIUIIEI HOMEHKJIATYPhl OPraHUYECKUX COENMHEHMM.

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

Jlekrus. OUBNKO-XMMHUYECKHE CBOMNCTBA OPraHMYECKUX COCTMHEHHUM OTIEITBHBIX KIaccoB (OCOOCHHOCTH
Kiaccu(UKaIMy ¥ HOMEHKIIATYPbl BHYTPH KJIacCca; TOMOJIOTHYECKUH psiji U 001ast hopMyIia; U30Mepus;
(u3nYecKue CBONCTBA; XUMUUECKUE CBOWCTBA; CIIOCOOBI moyueHus): [IpenenbHbIe yTrieBO10POIbI.
I'openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEIJIa B IPOMBIIUICHHOCTH 1 ObITY.IIpeienbHbie
YIJIEBOAOPO LI ['OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIIa B MMPOMBIIIIIEHHOCTH U OBITY.
CBolicTBa MPUPOJIHBIX YIIIEBOAOPOIOB, HAXOXK/CHHE B IPUPO/IE U IPUMEHEHUE ankaHoB. HenpenenbHbie
apoMaTUYECKHUe yriieBoopoibl. [Tonmumepu3alys 3TuiIeHa Kak OCHOBHOE HaIpaBJICHUE €ro
ncrnonp30Banus. Kucnoposcoaepxaiuye coeqnHeHUs. A30TCoIepKaIllie COeTUHEHYS (aMHUHBI 1
AMUHOKHUCIIOTHI, OSJIKH).

JlaGopaTopHble 3aHATUSA

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




CamocrosTenpHas pabora 6
Tema 4.3. Oprannyeckne (Conep:kaHue y4eOHOro MaTepuasa OK 01
BellecTBAa B OK 02
JKU3HEJeATeJbHOCTH U Teoperuecioe 00yyennue K 1.1.
yeyioBeka. [IpousBoacTeo |Jleknnsa. brnoopranmdeckue coequHeHHs. . IIpoM3BOICTBO OpraHMYECKHX BEIIECTB: IPOU3BOJICTBO
U pUMEeHeHue MeTaHoda, mepepaboTka Hedtu. IlloawdTUeH Kak KPYMHOTOHH&XXHBIH MPOIYKT XUMHUYECKOTO
OpraHM4YecKHX BellecTB B [mpou3BoacTBa. [Ipumenenue stunena. [Ipou3BoacTBO U MpUMEHEHHE KaydyKa U pe3uHbl. CHHTETHYECKHE
NPOMBIILIEHHOCTH 1 WCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOWCTBA. POIIb OpraHMYecKOl XMMHH B PEIICHUH MpoOiieM

JHEPreTHYEeCKOW Oe30MacHOCTH, B pA3BUTHU MEAWLWHBL, CO3AAaHWM HOBBIX MAaTE€pPHANIOB, HOBBIX

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

yraeBojoB. OKUCIICHUE YITICBOJOB — MCTOYHHK SHEPTUM KHUBBIX OpraHu3moB. OO0nacTu NpUMEHEHUS

amuHOkucnoT. IlpeBpamenuss OenxkoB mnwIIM B Opranm3Mme. buonornmyeckne QyHKIUN OEIKOB.

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

0e30macHOCTH.

HyxenHoBbIe KHCITOTHI: cocTaB U cTpoeHne. CtpoeHne HykIieoTu0B. COCTaB HyKIEMHOBBIX KUCIIOT

(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 PEaKIHH, OTPAKAIIUX XUMHUIECKYI0 aKTHBHOCTh OPTaHUYECKUX COSIUHEHUI B Pa3IMIHBIX

cpenax (MpUPOTHBIX, OMOJOTHIECKUX, TEXHOTEHHBIX ).

CamocrosiTenbHas pabora
Paznen 5. Kunernyeckue U TepMOAHHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakuuii 10
Tema 5.1. Conep:xanue ydueOHOro MaTepuasia OK 01
Kunernueckue OK 02

TeopeTquCKoe oﬁyqe}me




3aKOHOMEPHOCTH
NPOTEKAHUSA XUMUYECKHX
peaxkuuii

Jlexnmsa. Xumudeckue peakiuu. Kiaccupukanus XUMHUYSCKUX peaknuid: 1Mo (a30BOMY COCTaBY|
(roMOTeHHBIE W  TETEepOreHHBIC), 110  HCIHOJL30BAaHMWIO  Karanm3aTopa  (KaTaduTHYeCKHE |
HEKaTaIUTUICCKUE).

CKOpOCTh peaklii, e¢ 3aBUCHMOCTh OT pPa3JIMYHBIX (aKTOPOB: MPHUPOIBI PEATHPYIONIMX BEIIECTB,
KOHIICHTPAI[UN PearupyrolluX BEIIECTB, TeMiepaTypsl (mpaBwio Bant-I'odda), miomanu peakiimoHHON
MMOBEPXHOCTH, HAJIMYUS KaTau3aTopa. PoJib kKaTanu3aTopoB B IPUPOC U MPOMBIILICHHOM IIPOU3BOJICTBE.
DHeprus aKTUBalMU. AKTHUBHPOBAaHHBIN KoMmIuiekc. KatanmuzaTopsl n kaTanu3. Ponb katannzaTtopos B
MIPUPOJIC ¥ MPOMBIIIJICHHOM IIPOU3BOICTBE.

JlaGopaTopHoe 3aHsITHE

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

CamocTosiTenpHas pabora

Tema 5.2. Conep:xanue y4eOHOro MaTepuaJia OK 01
TepmoannamMuyueck M€ | Tegpernueckoe obyuenne OK 02
3aKOHOMEpHOCTH Jlexmmsa. Krnaccudukammst XUMHYECKHX peakmuid: 10 TerwioBoMy 3PQeKTy (dPK30TepMUYECKHeE,
TPOTCKAHMI XHMUHCCKHX SHIOTEPMUYECKHE), IO oOpaTUMOCTH (0OpaTuMble M HeoOpaTumble). TermnoBbie 3(pPEeKThl XUMHYECKUX
peaxuuii. Pagnosecue peakumidi. Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh peaknuid. XUMHYECKOE PAaBHOBECHE W €TrQ
XHMUHECKHIX CMELICHNE ITIOA ACWCTBHEM Pa3IMUYHBIX (PAKTOPOB (KOHLEHTpALMS PEareHTOB WIHM HNPOLYKTOB PEaKLHH,
peaxiuu JaBlieHHUE, TEMIepaTypa) ISl CO3AaHUsI ONTUMAIBHBIX YCIOBUH MPOTEKaHNUsI XUMHUYECKHX IPOLIECCOB.
[onsitue 00 3HTAIBIMK U HTpONIUHU. DHeprus [ no6ca. 3akon ['ecca u ciieacTBust U3 Hero. Posb
CMEIEHNS] PABHOBECHSI B TEXHOJIOIMYECKUX ITpoIieccax
IpakTnyeckne 3aHATHS
[paktuueckass padora Ne8 V3yueHue BIUMSHHS DPa3TUYHBIX (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 TeopeaneCKoe Oﬁyqeﬂne OK 02




(paxTopsI NX Jlexma. [ucnepcHble cuctembl. Komnonaasie cuctemsl. MicTuHHbIE pacTBOpEL. PacTBopenue kak ¢puznko- OK 07
YCTOHYHUBOCTH XuMmI4Yeckuit mpormecc. PactBopsl. CiocoOBI MPUTOTOBIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBast o

pacTBOpEeHHOTro BemecTBa. [IpenensHo JomycTUMBIE KOHIIEHTPALMK U UX UCIIONb30BaHUE B OLIEHKE

sKoJioruueckoit OezonacHocTr. Kiaccudukamus qucrnepcHbIX cucteM 1o coctaBy. CTpoeHue u pakTophl

YCTOMUYMBOCTH AUCIIEPCHBIX CHUCTEM. PacriosHaBaHME HCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB U

rpyboaucnepcHsix cucteM. CTpoeHne MULIEIUIbl. PaccenBanue cBeTa mpy NPOX0XKIEHUH CBETOBOT'O ITyYKa

4yepe3 ONTHYECKH HeOAHOpOoaHYIo cpeny (3ddekra Tunnans).

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 CBOHCTB TeopeTquCKoe Oﬁyqeﬂne OK 02
AUCHEPCHBIX CUCTEM I | Jlekust. [IpurotoBicHue pacTBOpoB 3aJJaHHOM (MomsApHOI)  KOHUEHTpaLuH (C HK 1.1.
MX HIeHTH(HKALHMHA MIPaKTUKO-OPHUEHTHPOBAHHBIME BOIIPOCAMH), OTIpE/IeIeHHE CPebl BOIHBIX PACTBOPOB.

IIpakTH4eckue 3aHATHS

[Ipaktnueckas padora NelO [IpurorosneHue pacTBOPOB 3aJaHHOM (MOJSAPHOI) KOHLIEHTpAIUU

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 OKPYKAIOIIEH Cpeibl.

IIpakTHYecKkue 3aHATHA

[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 peaKkIuii

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

IIpakTH4eckue 3aHATHS

[IpaxTidaeckas padora Nel2 KauecTBeHHBIE XUMHYECKHE PEAKIINH, XapaKTEPHBIE IJIs1 OOHAPYKEHUS
OpPraHUYECKUX BEIIECTB.

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

BI/I}II)I KECTKOCTH BObI (BpeMeHHaSI n HOCTOSIHHaSI). KecTtkocTh BOJBI KaK NpUYKWHA BLINIAJICHUA OCaJIKOB

CamocrosTenbHas padora 2
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEPKAHME
Pasnen 8. Xumus B ObITY M NIPOM3BOJACTBEHHOI 1eSITEJILHOCTH YeT10BeKa 2 OK 01
OK 02
Tema 8.1. Xumus B 0bITy |Coep:xanne yueOHOr0 MaTepHaJia OK 04
U IPOU3BOACTBCHHOH TeopeTnyeckoe 00yueHue OK 07
AESTETLHOCTH HETOBEKA |5 j1orpyeckast 6e30aCHOCTB TOCIEACTBHI GBITOBOI MPOU3BOACTBEHHOM EATEIBLHOCTH YEJIOBEKA, K 1.1.
CBSI3aHHAs C IEPEePadOTKON BEILIECTB; MOUCK M aHAIN3 XUMUUYECKON HH(POPMALIUHU U3 PA3TUUHBIX
HCTOYHUKOB (Hay4Has M ydeOHO-Hay4YHasl JUTEpaTypa, CpeACTBa MaccoBol MHpopMalmu, ceTb IHTepHeT 1
IpyTHue).
[pakTnyeckune 3aHATHS
[IpakxTnuaeckas padora Ne 13Dkonoruueckas 6€30MacHOCTh TOCIEICTBHI OBITOBON M MPOU3BOJCTBEHHOMN
JIeSITEIbHOCTH YeJIOBEKa, CBsI3aHHAs ¢ epepaOdOTKON BEIECTB.
CamocTrosiTensHas paboTta 2
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IEP:KAHNE
Pasnen 9.1. UccaenoBanue 1 XMMHYECKHIH aHAJIN3 00beKTOB O0HOChepbl 18
Tema 9.1.1. OcHOBBI Copaepxanne yueOHOro MaTepHuaJia OK 01
J1a00pPATOPHON NMPAKTUKHA K 1.1.
Teopernueckoe o0yuenune
B NIpodecCHOHATBHBIX
JaGopaTopusix Jlexuusi BeilmoTHEHNE TUTIOBBIX PAcYeTOB 10 TEMATHKE IKCIIEPUMEHTa (BBIXO/] MMPOAYKTA PEaKInu, Macca
HaBeCKH, 00beM pactBoputest). O0paboTKa TaHHBIX, aHAJIU3 U OIIEHKA UX IOCTOBEPHOCTH (BBIYMCICHHE
CPEAHEro 3HaYeHUs SKCIIEPUMEHTAIBHBIX JaHHBIX, IOTPEIIHOCTH).
CamocrosTenpHas pabora 2
Tema 9.1.2. Xumuueckuii |Conep:xxkaHue yuedOHOro MaTepuasa OK 07
aHAJIM3 P00 BObI Teopernueckoe ooyueHune 2 IK 1.1.




Wi 00pa30BaHUsI COJICOTIIOKEHUM, UMEIOIIMX MECTO B OBITY U Ha MPOU3BOICTBE.

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

CamocTosiTensHas paboTa 4
Tema 9.1.3. Coaepxxanne yueOHOro MaTepHuasia OK 01
XUMHYECKUH KOHTPOJIb OK 02
TeopeTuueckoe o0yueHue
Ka4yecTBa MPOAYKTOB OK 07
MUTAHUS Jlexums. KadecTBeHHBI XUMUYECKHA COCTAaB MPOAYKTOB MUTaHUs. BemecTBa, hamscudunupyromme K 1.1.
MIPOJYKTHI IUTAHUS, U BEIIECTBA, 3arPSA3HAIONINE TTPOIYKTHI MuTaHusA. OnpeaeneHne 3arpsi3HAIONIX
XMMUYECKUX BEIIECTB B MPOAYKTAX MUTaHUs, onpeaenenue. Kiaccudukanys BemecTs, HCIOIb3yEeMbIX B
MPOJYKTaxX MUTAHUs M0 cocTaBy. VX Ha3HaueHUE U MPUMEHEHHE.
CamocTrosiTensHas paboTa 4
Tema 9.1.4. Conep:xanue yueOHOro MaTepuaJia OK 01
I/ICCJIeIIOBaHHe 00LEeKTOB TeopeTquCKoe Oﬁyqeﬂne OK 02
Guocqepnt Jlexuusa. Hoselimue TOCTMKEHUS] XUMUYECKON HAYKU U XUMUYECKOM TEXHOJIOTUH. Ponb XuMuu B OK 07
o0ecrnedeHnH SKOJIOTHYECKOM, JHEPTeTUIECKON 1 MUIIEBOH 0€30MaCHOCTH, pa3BUTHH MeaUIHUHEL. [IpaBuia IK 1L
MOKCKa ¥ aHATTN3a XUMHYECKOH HH(POPMAIIUK U3 PA3TUYHBIX UCTOYHUKOB (HaydHas U y4eOHO-HayqHast
JIUTEepaTypa, CpeliCTBa MaccoBor uHdopmaluu, ceTb MuTepHeT). Mccnenopanue oo0bekTa Onochepsl Ha
KHCIIOTHOCTD, IIEJI0YHOCTh, XUMHUECKUN COCTaB (3arpsS3HUTEIHN, MAKPO- 1 MUKPODJIEMEHTHI).
IIpakTHYecKkue 3aHATHA 2
[IpakTuueckas padora Ne 14 KayecTBeHHBII W KOJHMYECTBEHHBI COCTaB MaTEepHAIIOB
CTPOUTEIBHO-PECTABPALMOHHOM 1EATEIbHOCTH 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 MATEPUATIBLHO-TEXHUYECKOMY 00eCIedeHUI0

Jisa peanu3aniui MPOTpPaMMbl JAUCHUTUIMHBL «XUMHS» TMPEAYCMOTPEHBI
CHeIMAbHBIC TOMEILICHUSI.

CrennanbHble TTIOMEIEHUST TIPEJICTABISIOT cO00M ydeOHble ayTUTOPUH st
NPOBEJCHUS 3aHATUA BCEX BHUAOB, MPEIYCMOTPEHHBIX 00pa3oBaTEIbHOMN
IporpaMMoii, B TOM 4HCII€ TPYNIOBBIX W HWHIWBUIYATbHBIX KOHCYJIbTAIIMA,
TEKYIIET0 KOHTPOJIA M MPOMEXKYTOUHOM aTTeCTAllUU, a TaKKe MOMELICHHS s
CaMOCTOSITENILHOM  pabOThl, OCHAIICHHbIE OOOPYJOBaHHEM, TEXHUYECKUMU
CpeACcTBaMH  OOy4YeHHMs] W  MaTepHallaMd, YYHUTHIBAIOIIUMHU  TpeOOBaHUS
MEX1yHapOJHbBIX CTaHAAPTOB.

Kabuner «Xumum»  ocHamieH oOOpyaoBaHWEM: pabodee  MeCTO
MeJarorMu4ecKoro paboTHUKA (CTON, CTYyJ); MeOenb ydeHUuyeckas; JOocCKa s
NMCbMa MEJIOM; MH()OPMALMOHHBIM CTEHJ; HArJsigHble MOCOOMs; TpUOyHa s
BBICTYIUICHUU.

Texuuyeckue cpeiacTBa OOy4deHHS: JOCKa Ui T[HCbMa  MEJIOM,
UHGOPMaIMOHHBIE CTEH/IBI, KOMIUTEKT HATJIS IHBIX ocoowuit,
HOYTOYK/TIEpCOHANIBHBINA KOMIBIOTEP, SKPaH, MyJIbTUMETUATIPOEKTOP.

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 kmacc (6a30BbIit ypoBeHs) : yaeonuk / O. C.
["abpuensn. - 10-e u3a., crep. - Mocksa : M3narensctBo «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 (6a3oBblii 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€ HMCTOYHUKH (XUMMS)

1. Aadpunorenosa, . B. Xumus : ydeOHHK W TPAKTUKYM ISl CPEIHETO
npodeccuoHanbHoro oopazoBanusi / M. B. Andunorenosa, A. B. babkos, 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 : snextponHsiid // 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 JuIs  cpeaHero  mpodeccHoHalbHOro  0OpasoBaHus /
E. U. Tynukun. — 2-¢ u3a., ucnp. U non. — Mocksa : WUzmatensctBo HOpaidr,
2023. — 385c.— (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-
02748-8. — Tekcrt : anexktpoHHbI // OOpa3zoBarenbHas miatdopma FOpaitt [caitt].
— 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. JleGenen, 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 0O6pa3oBaHue). —
ISBN 978-5-9916-7723-3. — Tekct : oanekTpoHHbi // OOpa3zoBarenbHas

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

3.2.3. Ilepeuenb nHpopMaunoHHbIX pecypcoB ceTu « AHTEpHETY,
B TOM YHCJie HH(POPMALMOHHO CIIPABOYHBIX CHCTEM

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

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

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

IIKOJIbHUKOBY ).

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

. www.chem.msu.su (Q1eKkTpoHHas OUOIMOTEKA 10 XUMHUN).

. 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
podecCHOHANBHBIX 3a]a4 ATAIOHY
(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 (CPEICTB MAaCCOBOM
uHpoOpMalnH, CETh

WuTepHer u npyrue);

- BJIaJICHHE OCHOBHBIMU METOJIaMU
HAy4YHOTO ITO3HAHUS BEUIECTB U SBJICHUN

YCTHBIN OIIPOC;
- (poHTaTBHBIN OMPOC;
- OIIEHKa KOHTPOJIbHBIX
pabor;
- HaOJIIOAeHME 3a
XOJIOM BBITIOJTHEHUS
1ab0paToOpHBIX PadoT;
- OLICHKA BHITIOJHEHUS
1a00paTOpHBIX PadoT;
- OIICHKA MTPAKTUICCKHIX
pador
(perieHust 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

paGoTarts B COLIMAJILHOM NEATEIIHOCTH;

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

OK 07. CogelicTBOBaThH

COXPaHEHHUIO - yMEHHE co0mroaaTh npaBuJIa

OKPYXAIOIICH CPEABI, | 5KOJIOrMYECKH LEIECO0OPA3HOTO MOBEICHHUS

pecypcocOepexeHuio, |g OBITY U TPYJIOBOU JEATENBHOCTH B LENSIX

MPUMEHSTh 3HAHUS 00
W3MCHEHUH KJIMMara,
TIPHHITAITHI
OEpEKITUBOTO
MPOU3BOJICTBA,

3P PEeKTUBHO
JIEWCTBOBATH B
Ype3BBIYAHBIX

COXpaHEHUs CBOETO 310POBbS u
OKpYyXKaroleun MPUPOAHOMN Cpensl;
YUYUTHIBATh OIMACHOCTH BO3ACHCTBUS Ha
KUBBIE OpraHU3MBI oTpeIeTICHHBIX
BEILIECTB, I[IOHMMAas CMBICI [OKa3aTens
NpEAEIbHON TOMyCTUMOMN

KOHIIEHTpaluu

YCTHBIN OIIPOC;
(bpoHTaNBHBIN Ompoc;

OIICHKAa KOHTpOJ'IBHI)IX
pabor;

HAONIONEHHE 3a XOIOM
BBLIIIOJTHEHUS

1abopaTOPHBIX padoT;

OIICHKAa BBITIOJIHCHUA
1ab0paTOPHBIX padoT;
OII€CHKa IMPAKTUICCKUX
pabot

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

OLICHKa TECTOBBIX




CUTyalusax

[1K 1.1. O6paboTka
MIePBUYHOU
Oyxrajrepckoun
JIOKYMEHTaIu!

- YMEHHME JOKYMEHTHPOBATh XO35HCTBEHHBIC
OTepanry 1 BeCTH OyXTaaTepCKUil yueT
aKTHBOB OpraHU3aLUH

3aJIaHuM;

HaOJIIOJEHNE 3a XOIOM
BBIIIOJIHCHU A
WHIMBUTYaIbHBIX
MIPOEKTOB 51 OIICHKA

BBIIIOJIHCHHBIX TIPOCKTOB;
G depeHIMPOBAHHBIN
3auer

4.2. Kpurepuu oneHuBaHus YPOBHS ¢GOPMHPOBAHHOCTH 3HAHMIA M YMEHHM 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 LIE€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 UCMOJIb30BAHUN | TEPMHUHOJIOTHEH 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. Kputepumn ouieHUBAHUS PelIeHUs] CHTYallHOHHO-NIPHUKJIAIHBIX 3a/1a4

COTIUYHOY «XOPOUIO» «YJOBJIETBOPUTEIBHO» | «HEYJOBIETBOPUTEIHHOY»
- 00yJarOIHIACs - B pellIeHUHU OBbLITH - YACTUYHO - OTBET HE
JIaeT TIOJIHBIN 1 JOTYUIEHbI MPaBUIILHOE PEILIEHUE | COOTBETCTBYET
MIPaBUITBHBIN HE3HAYHUTEIIbHBIC 3a/1a4u; KPUTEPHUSM OIEHKH
OTBET Ha BOMPOCHI | OMINOKU; - 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 pELICHUs
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 ~ JIUTEPATYphl); COCTABICHUE IUIAHA TEKCTa; TIpaduyueckoe
U300pAKEHHUE CTPYKTYpPbl TEKCTA; KOHCIEKTUPOBAHUE TEKCTA; BBIMUCKHU U3 TEKCTA;
paboTa €O CIOBapsSMHU U CIPABOYHUKAMHU; O3HAKOMJIEHHME C HOPMATHBHBIMU
JOKyMEHTaMH; y4eOHO-HCClIeJoBaTeNbCcKass padoTa; MCHOJIb30BaHUE ayJuO0-H
BHUJICO3AMMUCEN, KOMITBIOTEPHON TEXHUKHU U MIHTEpHETA U Ap.;

- JUIS 3aKpeIUIEHHs M CHCTEMAaTH3allMu 3HAaHWM: padoTa C KOHCIEKTOM
nekuu (oOpaboTka TEKCTa); TMOBTOpHAas paboTa HaJ Y4yeOHBIM MaTepHaIOM
(yueOHMKaA,  TMEPBOMCTOYHMKA,  JOMOJHUTEIBHOW  JIMTEPATyphl,  ayaHuo-u
BUJICO3AMMCEN); COCTABIIEHUE TUIAHA U TE€3MCOB OTBETA; COCTABJICHHUE TAOIMIL JJIs
CUCTEMATHU3AlMK Y4eOHOTr0 Marepuayia, W3y4eHHE HOPMATHUBHBIX MAaTE€pPHUAJIOB,;
OTBEThl HA KOHTPOJBHBIE BOIPOCHI; AaHAJIUTHYECKas 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 [IP.;

- 17151 GOPMHUPOBAHUS YMEHUI: pEIIEHNE CUTYallMOHHO-TIPUKIAIHBIX 3a7a4 U
YOPAXKHEHUI M0 00pa3ily; pellieHue BapUaTUBHBIX 33J1a4 U YIPAXKHEHUI; pelIeHUe
CUTYallMOHHBIX MPOMU3BOACTBEHHBIX (TIpohecCHOHAIBHBIX) 3a7ay; MOArOTOBKA K
JIEJOBbIM ~WUrpaM; NPOECKTUPOBAHME M MOJECIMPOBAHME pA3HBIX BHUAOB H
KOMITOHEHTOB MPO(HECCUOHATBHON IEATETbHOCTH.

Buael 3amanuii  nys  BHEAyIMTOPHOM CaMOCTOSITEILHON paboThl, HX
coJlepKaHMEe U XapaKTep MOTYT MMETh BapWaTUBHBIN M auddepeHInpoBaHHBIMN
XapaKkTep, YYUTHIBATh CHEMU(UKY CHEIUATBHOCTH, H3y4YaeMOW JUCIUTUIMHBI,
WHAMBHUIyaJIbHbIE 0COOEHHOCTH 00Y4arOIIerocs.

[Ipu npenbsBICHUU BUIIOB 33J]aHU HA BHEAYJUTOPHYIO CAMOCTOSATEIIbHYIO
paboTy pEKOMEHAYeTCsl HCHOdb30BaTh AUPPEPEHUUPOBAHHBIN MOAXOA K
oOyuaromumcsi.  Ilepen  BbIMoONHEHWEM  OOYYAIOMIMMHUCS  BHEAyAUTOPHOM
CaMOCTOATENbHON pabOThl MeJarorn4eckuii pabOTHUK MPOBOAUT MHCTPYKTAX IO
BBITIOJIHEHUIO 33JJaHusl, KOTOPBIN BKIIIOYAET LIEJb 33JIaHUsl, €T0 COAEPKaHUEe, CPOKU
BBINIOJIHEHUS, OPUEHTUPOBOYHBIM 00OBEM pabOThl, OCHOBHBbIE TpeOOBAaHUSA K
pesynbTaTaMm  paboThl, KpUTEpUU OLEHKHM. B  mpouecce HMHCTpyKTaxka




Mearori4ecKuii  pabOTHUK TPEeaynpekaaeT OOy4Jalomuxcsi O BO3MOXKHBIX
TUIMAYHBIX OLIMOKAaX, BCTPEUAIOUIUXCS MPHU BBIOJHEHUM 3aaHus. MHCTpyKTax
MPOBOJIUTCS MEJArOTMYECKUM PaOOTHUKOM 3a cUeT 00beMa BPEMEHH, OTBEJIEHHOTO
Ha U3YYEHUE JUCLUILUIUHBI.

4.2.4. Kputepuu olleHUBAHNUSI BHEAYIMTOPHOM
CaAMOCTOSITEJILHOM Pa0d0THI 00yYaAIOIIUXCS

Bumamu 3amaHuii s BHEAyAMTOPHOM CaMOCTOSITEIBHOH padOThl MOTYT
OBITh:

- i1 OBJIQJICHUSI 3HAHUSIMHM: YTEHUE TeKcTa (yueOHMKa, MEPBOMCTOYHUKA,
JIOTIONIHUTEIBHON  JINTEpATyphl); COCTaBJICHHME IUIaHA TEKCTa; Tpaduveckoe
MN300paKEHUE CTPYKTYPHI TEKCTAa; KOHCTICKTUPOBAHUE TEKCTA; BBITUCKHA U3 TEKCTA;
paboTta co cClOBapsAMH M CIPABOYHUKAMH, O3HAKOMJICHHME C HOPMATHBHBIMU
JIOKyMEHTaMU; y4yeOHO-HCClieJoBaTebCcKass paboTa; MCHOJIb30BaHUE AayJIUO0-H
BHJICO3aIIMCEN, KOMIIBIOTEPHOU TEXHUKU U HTEepHETa U 1Ip.;

- JUIS 3aKpeIUieHUs M CHCTeMaTH3allid 3HaHWil: paboTa C KOHCIEKTOM
gexkuun (0OpaboTka TeKCTa); MOBTOpHAas paboTa HajA Y4YeOHBIM MaTepuaioM
(yueOHMKaA,  TMEPBOMCTOYHMKA,  JOMOJHUTEIBHOW  JIMTEPATyphl,  ayauo-u
BU/JICO3AIIUCE); COCTABJIECHUE TJIaHA U TE3UCOB OTBETA; COCTABJICHHE TAOJMUIL JJIs
CUCTEMATU3AlMK Y4YeOHOro Marepuana; W3y4eHHUE HOPMATHBHBIX MATEpPHUAJIOB;
OTBEThl HA KOHTPOJbHBIE BOIPOCHI;, aHAJUTHYECcKas oOpabdoTKa TeKcTa
(aHHOTHpOBaHUE, PELEH3UPOBaHUE, pePepHUpOBaHME, KOHTEHT-aHAIU3 MU Ap.);
NOATOTOBKAa COOOHIEHWH K BBICTYIUICHHIO Ha CEMUHape, KOH(pEepeHIuH;
MOATOTOBKa pedepartoB, AOKIAAOB; COCTaBieHUE OUOIMOTpaduu, TeMaTUYECKUX
KpPOCCBOPJIOB; TECTUPOBAHUE U JIP.;

- 7151 GOPMHUPOBAHUS YMEHUMN: PEIICHUE CUTYallMOHHO-TIPUKIIAIHBIX 3a7a4 U
YIPaKHEHUI M0 00pa3ily; pellieHne BapUaTUBHBIX 33/1a4 U YIPAKHEHUI; peIIeHue
CUTYaIIMOHHBIX TPOU3BOJCTBEHHBIX (MPOo(ecCHOHaNbHBIX) 3a/lay; MOJITOTOBKAa K
JIEJIOBBIM ~ WUrpaM; MPOEKTUPOBAHUE M MOJACIMPOBAHUE Pa3HBIX BHUAOB U
KOMITOHEHTOB MPO(HEeCCUOHATBLHOU IeITeTLHOCTH.

Buaer 3amanuii  nys  BHEAyIMTOPHOM CaMOCTOSITEILHON paboThl, HX
cCollepKaHMEe U XapaKTep MOTYT MMETh BapUaTUBHBIA U Tud(epeHImpoOBaHHbBIN
XapakTep, YYUTHIBaTh CHEUUPUKY CHEHUATBHOCTH, HW3y4aeMOW UCIUIUINHBI,
WHIUBUYaJIbHBIE OCOOEHHOCTH 00YYaroIerocs.

[Ipu npeabsiBICHUN BUJIOB 33IaHUK HA BHEAYAUTOPHYIO CAMOCTOSITEIBHYIO
paboTy peKoMEeHAyeTcs MCHoJib30BaTh AU(p(EepeHUnpOBaHHBIM MOAXOI K
oOyuaromumcsi.  Ilepen  BbImonHEHHMEM  OOYyYarOUIMMUCS  BHEAYJUTOPHOM
CaMOCTOSITeJIbHOM pa0OThI MEIaroruueckuii pabOTHUK MPOBOJUT WHCTPYKTAXK IO
BBITIOJTHEHUIO 33J1aHMs], KOTOPBIA BKIIIOYAET 1IEJIb 3aJIaHUs, €r0 CoOAepKaHue, CPOKU
BBITIOJIHCHUS, OPUEHTUPOBOYHBIM OO0OBEM pabOThl, OCHOBHBIC TpPEOOBAaHUSI K
pesynbrataMm  pabOThl, KpPUTEPUU OIEHKH. B  Tmpoliecce HMHCTpyKTaxka
MEeJaroru4eckuii  pabOTHUK TPEIyNpeKIaeT OOyJaromuxcsi O BO3MOXKHBIX
TUTIAYHBIX OMIMOKAX, BCTPEYAIONIUXCS TP BBIMIOJHEHUH 3a7aHus. MHCTpyKTax



IPOBOAUTCSA MEAArOTUYECKUM PAOOTHUKOM 3a CYET 00beMa BpEMEHH, OTBEIECHHOTO
Ha U3yYeHUE TUCIUTUTUHEI.

Bo Bpewmst BhIMoOTHEHUST 00y4YalOMIMMUCS BHEAYTUTOPHOU CaMOCTOSATEITHHON
paboThl M MPU HEOOXOAMMOCTH TEAArOTUYCCKUN PAOOTHHK MOXKET IPOBOJIUTH
KOHCYJbTAIlMM 32 CYeT O0OImero OIHKETHOTO BPEMEHH, OTBEACHHOTO Ha
KOHCYJIbTAITHH.

CaMocTosTenpHass paboTa MOXKET OCYIIECTBIATHCS HWHAWBHIYATbHO WU
rpynnamMu o0y4aronxcs B 3aBUCUMOCTH OT 1I€TTH, 00beMa, KOHKPETHOW TeMaTUKU
CaMOCTOSITENILHOM pabOThl, YPOBHSI CJIOKHOCTH, YPOBHSI YMEHUH 00yUYaIONTUXCA.

KouTponb  pe3ynbTaToB  BHEAYAUTOPHOM  CAMOCTOSITENBHOM  pabOTHI
00y4aromuxcsi MOKET OCYIIECTBIISITHCSA B TPEIEIax BPEMEHHU, OTBEIECHHOIO Ha
oOsi3aTenbHbIe  y4yeOHbIE 3aHATHS MO JAUCHUIUIMHE W BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYI0 paboTy OOydYaromuxcsl M0 AUCIUIUIMHE, MOXET MPOXOJUTHh B
MUCHhMEHHOW, YCTHOW WJIM CMENIaHHOW ¢opMe, ¢ MPEICTaBICHUEM HW3ICIHS WU
IPOAYKTa TBOPUYECKOM JIEATENBHOCTH 00YYaroIIerocs.

KputepussmMu OLIEHKM pe3yabTaTOB BHEAyJAUTOPHON CaMOCTOSATEIbHON
paboThI O0YUYAIOIIUXCS SABIISIOTCS:

- YPOBEHb OCBOEHUS 00yUaroUMMCs y4eOHOTO MaTepuana;

- yMeHue OOyyalollerocs HCIO0JIb30BaTh TEOPETUYECKUE 3HAHUS IPH
BBITIOJIHEHUU MTPAKTUYECKHUX 3a]1a4;

- c(pOpMUPOBAHHOCTH O0IIIEYYECOHBIX YMEHHUIA;

- 000CHOBAaHHOCTH M YETKOCTb M3JIO’KEHUS OTBETA;

- oopMIICHHE MaTepraia B COOTBETCTBHH C TPEOOBAHUSIMH.

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

[IpomexxyTounast aTTecTaiusi mpoBoauTCs B hopme auddepeHInpoBaHHOTO
3a4eTa B XOJ€ JIETHEHW MPOMEXKYTOUYHOM aTTECTAllMh C BBICTABIECHUEM HUTOTOBOU
OLICHKK TI0 auctuiuiiHe. B xome mud@epeHnmnpoBaHHOTO 3auera MpOBEpSIETCs
CTENEHb YCBOEHHUS MaTepHalla, YMEHHE TBOPUECKH U MOCIEI0BATENbHO, YETKO U
KpaTKO OTBEYaTh Ha IOCTAaBJICHHBIC BOMPOCHI, JeiaTh KOHKPETHBIE BBIBOJBI U
dbopmynupoBaTh OOOCHOBAaHHBIC MpeoKeHUs. MToromas OIleHKa OXBAaThIBAET
MPOBEPKY JOCTIKCHHUSI BCEX 3asBJICHHBIX LeJed W3YYeHUs] JUCHUIUIMHBI U
MPOBOAMUTCS JIJIE KOHTPOJISI YPOBHS MOHUMAaHUsI OOYYarOIIUMUCS CBSI3EH MEXIy
pa3IUYHBIMU €€ FJIEMEHTaMHU.

B Xome mnpoMexyTOUHOW AaTTECTalMM aKLEHT JEJIAeTCS Ha MPOBEPKY
CrOoCOOHOCTEM O0ydYaromuxcss K TBOPUYECKOMY MBIIUICHUIO U MCIOJIb30BAHUIO
MOHATUMHOTO amnmnapaTta AUCHUIUIMHBI B pelieHud NMpodeCCUOHAIBHBIX 3a1a4 IO
COOTBETCTBYIOILEH CIIEUATIbHOCTH.

3HaHus, yMeHUs oOydvarolmuxcsi Ha JuQQPepeHIMpOBaHHOM 3adeTe
OLICHMBAIOTCA O NATHOAIbHOM cucteme. OneHka oObABISETCS 00ydaromeMycs
0 OKOHYaHUU €ro oreBera Ha AuddepeHurpoBaHHOM 3auere. [lomoxuTenbHas
OLICHKA («OTJIMYHO», «XOPOUIO», «YIOBJIETBOPUTEIHHO» 3aHOCHUTCS B 3a4€THO-



9K3aMCHAIMOHHYKO BCAOMOCTb M 3aUCTHYIO KHHWIKKY JIMYHO IPCIIOAaBaTCICM.
OHCHKa CHEYHOBJICTBOPUTCIILHO» IMPOCTABIIACTCA TOJBKO 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
IIPONJEHHOT 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 nporpamMme TuCHUIIIMHBI

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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