Ah

ABTOHOMHAS HEKOMMeEpUeCcKasn
npodeccHOHANBHAA 00paloBATEILHAA OPraHH3aALNA
«PernoHaNbHBIHA YKOHOMHKO-IIPABOBOH KOJLIELAD)
(AHITOO «P3TIK»)

MoanucaHo undpoBsoii
:'AHl_lOO - nogmuceto: AHMOO
PEMMOHATIbHBIN  *PErMOHANBLHBIN
OKOHOMUKO- SKOHOMMKO- YTBEP},{{},IA
MPABOBOW MPABOBOW KONMMEDXK", ,H.,HP EKfﬂp
KOMNEDX", AHMOO AHMNOO "P3AMK", PANK H A HOJ]yXHHa
"PAMK", PAMK [ara: 15.01.2025
11:20:03 +03'00' « 5 ﬁ 20 #5T.

PABOYAS ITPOI'PAMMA JIUCIUIIJINHBI

OV .07 Xumust

(mm¢p ¥ HaMMEeHOBaHUE MUCIIUATUTAHBI)

44.02.01 JJomkomsHOE 0Opa3oBaHUE

(Ko ¥ HAaMEHOBAHNUE CTIECIUAIBHOCTH)

KBanudukauus BeinyckHuKa _ Bocnurarens neTeil JOUIKOIbHOTO BO3pacTa
(HanMeHOBaHME KBATH(PHUKALINH)

YposeHb 6a30Boro oopazoBanms ooyqaromuxcs OCHOBHOE olmiee 00pa3oBaHHE
(ocHOBHOE/CcpemHee obmiee 0Opa3oBaHMe)

Bujg nmoaroroBku ba3oBbIit
(6a3oBEIi / yriryOICeHHBIH)

dopma o0yueHus OuHnas, 3a04Has
(ouHas, 3a09Has)

I'og Hayana MOATOTOBKH 2025

PexomennoBana k ucnonb3zoBannio Gumranamu AHITIOO «POITK»

Boponex 2025



PaGovas mporpamma AWCHMILIMHBI OJ00peHAa Ha 3acedaHwH Kadeapbl OOIMX
JUCHUIUIUH CPETHET0 MPo(ecCHoHaILHOr0 00pa3oBaHuUsl.

[Tpotoxon ot 27 nexadbpst 2024 r. Ne 5.

3aBenyromuii kadenpoit JL.M.IlanTeneeB
(moamuce) (1.0. ®amunus)
Pazpabotunk O.M. BoponoBa

(mozmnuce) (N.0. dammnms)



1. OBIIAA XAPAKTEPUCTUKA JNCIIUITJIMHBI

OV /.07 Xumus

(MHIEeKC, HAMMEHOBAHKE TUCITUTLIHHEI )

1.1. leab 1 MeCTO AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON POrpaMMbl

Henp mucuumanasl OY /(.07 Xumus - 310 (HOpMHUpPOBaHHE Yy CTYIECHTOB
XUMHUUYECKOW COCTABJISIOLIECH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa KaK OCHOBBI
OPUHATUS ~ PEIIEHUH B  JKU3HEHHBIX W  MPOU3BOJICTBEHHBIX CHUTYalHsX,
OTBETCTBEHHOI' O MIOBE/ICHUSI B IPUPOIHOM CpeEIE.

3ajaun y4yeOHOro npeamera:

chopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOIIEH Cpelie, EITOCTHON HayYHOM KapTHHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

pa3BUTh yMEHUSA MPOBOAUTH pacyeThl IO XHUMHUYECKUM ¢opMmylaM U
YpPaBHEHUSAM XHMHMUYECKMX pPEAaKLUWd, IUIAHUPOBaTb M  HHTEPIPETHPOBATH
pE3yJIbTaThl XUMUYECKUX IKCIIEPHUMEHTOB,

cOopMUpPOBaTh HAaBBIKM MPOBEACHUA XUMHUYECKHX OSKCIEPHUMEHTAIbHbBIX
UCCJIEIOBAaHUN C COOJIIOIEHUEM TTpaBUil 0€30IaCHOr0 OOpaIlEeHusl C BEIIECTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

Pa3BUTh YMEHHs aHAJIU3UPOBATH, OLIEHUBATH, MPOBEPSITH HA JOCTOBEPHOCTD
1 00001aTh HHPOPMALUIO XUMUYECKOT O XapaKTepa U3 pa3InyHbIX UCTOYHHUKOB;

copMUpPOBaTh YMEHHUS MIPOrHO3UPOBATH MOCIEACTBUS CBOEH IEATEIbHOCTH
Y XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

chopMupOBaTh NOHUMAHUE 3HAUUMOCTH JOCTHKEHUH XMMHUYECKON HAyKu U
TEXHOJIOTUM ISl pa3BUTHUS COLIMAIBHON U TPOU3BOICTBEHHOM cdep.

Hucuummuaa OVYJ[.07 Xumus BKIIOYEHa B 00S3aTENbHYIO NPOTPaMMy
MOATOTOBKM  creruaiucTtoB cpendero 3BeHa (IITICC3), dopmupyembix u3
o0s3aTenbHbIX peaMeTHbIX obnacteit ®I'OC cpennero odiiero oopa3zoBanusl, st
cneruanbHocten CIIO.

YpoBeHb ocBoeHHsi yueOHOro mnpeamera B coorBercTBuUM ¢ PI'OC cpennero

obrmero ooOpa3oBaHus: 0a30BBIN.

Peanuzanms  cojepkaHus — JUCUMIUIMHBI — MpeanojiaraeT  coOIroJeHue
IIPUHLAIIA CTPOrOM NPEEMCTBEHHOCTH II0 OTHOILIEHUIO K COAEPKaHUIO Kypca
XVMUU Ha CTYIIEHH OCHOBHOT'O 00I1IeT0 00pa30BaHusl.

N3y4yeHnne AUCIUILUIMHBI 3aBEPIIAETCA MPOMEXYTOUHON aTTecTauuel B popme
nudepeHIrpoBaHHOrO 3aueTa B pamkax ocsoenus [1IICC3.



1.2. [lmanupyembie pe3yabTAThbl OCBOCHUS U CIUTIIHHBI

Pe3ynpTaThl OCBOEHUS AMCIMIUIMHBI COOTHOCSTCSI C IUIAHUPYEMBIMU pPE3YJIbTaTaMH OCBOEHUS 00pa30BaTEIbHOMN
IIPOrpaMMBl, IIPEACTABIECHHBIMUA B MAaTPULIE KOMIIETEHIIUN BBIITYCKHUKA.
B pe3ynbTaTe 0CBOCHUS JUCUUIUIMHBI 00yYaIOIUNUCS TOJIKEH:

Koz OK, TIK

VYmetn

3HaThb

OK 01. BeiOupats
CIoCOOBI peleHust
3a1a4
npodeccuoHaTbHON
JeSITETLHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu TPYAOBOT'O BOCIIUTAHUA:
- TFOTOBHOCTB K TPyAYy, OCO3HAHUC ICHHOCTU MAaCTCPCTBA,

TPYyIOIIO0HE;
- TOTOBHOCTDH K aKTUBHOU NESITEILHOCTU
TEXHOJIOTUUECKOH "u COLIMAILHON HAIIPaBJIIEHHOCTH,

CHOCOOHOCTh MHUIIMUPOBATh, ITIAHUPOBATH U CAMOCTOSTEIBHO

BBITMOJIHATH TaKYIO JI€ATEIbHOCTH;

- HHTEpEC K pa3TUIHBIM
npodeccroHaAIbHOM IeATENbHOCTH,

OBnaieHre yHUBEPCAIBHBIMU YICOHBIMH MO3HABATEILHBIMU

NEUCTBUSIMU:

a) 6a30BbIE JIOTHUECKUE JICHCTBHS:

- CaMOCTOSITENIFHO (OPMYIIMPOBATh M aKTyalU3UPOBAThH

nmpo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABIUBATh  CYHICCTBEHHBIH  NpPHU3HAK  WIH

OCHOBAHMS JJIsl CPaBHEHHS, KJIacCU(UKAIMH U 0000IICHUS;

- OTIPENIeNIATh LENU JeSTeIBHOCTH, 33aaBaTh IMapaMeTphl

U KPUTEPUU UX JOCTHKCHUS;

- BBISIBIISITH  3aKOHOMEPHOCTH |

paccMaTpUBAEMBIX SBIICHHSAX;

- BHOCUTb KOPPEKTHUBBI

COOTBETCTBUE  pE3yJbTATOB

IMOCJIEACTBUN NCATEIBHOCTH;

- pa3BUBaTh KpPEATHBHOE MBIIUICHHE TMPH PEIICHUH

chepam

IMPOTHUBOPCUHA B

B JACATCIIBHOCTb, OIICHHUBATH
OCIIAM, OLICHUBATb pUCKH

- BJIAJICTh CUCTEMOM XUMHYECKMX 3HAaHHW, KOTOpas
BKJIIOUAET: OCHOBOTIOJIAraloIIne MOHATUS (XUMHUECKHIA SJIEMEHT,
aToM, JJIGKTpOHHas 000JOYKa aroma, s-, p-, d-dJIEKTPOHHBIE
opburtanu aTOMOB, WOH, MoJIeKya, BaJICHTHOCT,
AIEKTPOOTPHUIATENBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIpHAsi Macca, MOJIIPHBIN 00BEM, yIrIIepOIHBIH
CKeneT, (yHKUMOHAlbHAs Tpynma, paaudkal, H30Mepus,
HU30MEpbI, TOMOJIOTHYECKUN PsJ, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPOJI- W a30TCOJEp)KAIINE COCIMHCHHS, OMOJOTHYECKH
aKTUBHBIE BellecTBa (yIJIEBOIBI, KHUPHI, OEIKHU), MOHOMEp,
MOJIUMED, CTPYKTYpHOE€  3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCJIMHEHUS, KPHUCTAJUIMYECKash peIleTKa, THUMbl XUMHYECKUX
peakiuii  (OKUCIMTENbHO-BOCCTAHOBUTENBHBIE,  3K30- U
SHIOTEPMUUYECKHE, pEaKIMh HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, INEKTPOIIUTHYECKAS
JTUCCOIMAIUs,  OKHUCIWTEIb,  BOCCTAHOBUTEIb,  CKOPOCTb
XUMUYECKOM pEaKInK, XHMHUYECKOE PaBHOBECHE), TEOPHUH U
3aKOHBI (TEOPHsI XUMUYECKOTO CTPOCHHS OPTaHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3JIEKTPOJIUTHYECKON IAUCCOLUALINH,
nepuoauueckuii 3axkoH .M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNU SI3bIK XHUMHH,
(haKTONIOTUUECKHUE CBEJICHUSI O CBOMCTBAX, COCTABE, MOTYyUYECHUHU U
0€30MacHOM HCIIOJIb30BAaHUN BaKHEUIINX HEOPraHWYECKUX U
OpPraHMYECKHUX BEHICCTB B OBITY M MPAKTUYCCKOW NEATEIHHOCTH
YeJI0BEeKa;




YKHU3HCHHBIX POOJIeM

0) 0a30BbIE UCCIIETOBATEIBCKUE ICHUCTBUS:

- BJIAJICTh HAaBBIKAMHU Y4€OHO-MCCIICIOBATEIBCKOW U
MPOEKTHOH NeITeNbHOCTH, HaBBIKAMH pa3perieHus mpodiem;
BBIABJIATH MPUYWHHO-CIICACTBCHHBIC CBA3U U aKTYyaJIM3UPOBATH
3ajady, BBIJBUTATh THUIIOTE3y €€ pCIICHHS, HaXOIUTh
APTYMCHTBI JJISL J0Ka3aTcJIbCTBA CBOHX yTBCp)KIleHI/If/'I,
3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATh TOJYYCHHBIC B XOJC PEUICHUS 3a7auu
pE3ybTaThbl, KPUTHUYCCKU OLNCHUBATH HX JOCTOBCPHOCTD,
MPOrHO3UPOBATh U3BMCHCHHUEC B HOBBIX YCIIOBHAX,

- YMETh TIEPCHOCHTh 3HAHHWS B IIO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JIaCTH KU3HEICATEIILHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX
obracTeil;

- BBIIBUTATh HOBBIE WJEH, MpeasiaraTb OpUTHHAIIbHBIC
MOJIXOJBI U PEIICHUS;

- CIOCOOHOCTh WX HCIOJIb30BAaHUSI B MO3HABATEIBHON U

COLMAJIbHOM ITPAKTUKE

YMETh BBISBISATH XapaKTEPHbIE TPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX OHATUN, IPUMEHSATH COOTBETCTBYIOIINE MOHITUS
MIPU ONHUCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpraHMYECKHUX BELIECTB U UX MPEBPAILECHUN; BBISBIATD
B3aUMOCBS3b XUMUYECKUX 3HAHUM C TIOHATHUSIMU U
MpEeACTaBICHUSIMU JPYTHX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- yMETh  HCMOJB30BaTh HAWMEHOBAHMS  XUMHUYECKUX
COCIMHEHUN  MEXIYHapOJHOTO COI03a TEOPETUYECKON U
MPUKIATHON XUMHUU W TPUBHUAIBHBIE HAa3BaHMUSI Ba)KHEUIIUX
BEIIECTB (ITWJICH, alleTWIICH, TIUIEPHH, PeHol, hopManbaerus,
YKCYCHasi KHCIIOTa, IJIMIMH, yrapHbId Tra3, YIJIEKUCIIBIA Ta3,
aMMUaK, raieHasi U3BeCThb, HeralleHasi U3BeCTb, MUThEBAsI COJIa U
OpPYruX),  COCTaBIATh  (OPMYJIbl  HEOPraHMYECKHX U
OpraHMYECKUX BELIECTB, YpPaBHEHUSI XHUMHUUYECKUX PEaKIIH,
OOBSACHITH UX CMBICIT; TIOJITBEPKIAATh XapaKTePHbIE XUMUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU JKCIEPUMEHTAMU U
3aIIMCSIMA  YPAaBHEHUM  XMMHMYECKUX PpEaKLUud; - yMETb
yCTaHABIWBATh MPUHAJICKHOCTh U3YICHHBIX HEOPTAHHUECKUX U
OpraHMYEeCKHUX BEILECTB K OMPEAEJICHHBIM KllaccaM U Tpynmnam
COCMHECHUM, XapaKTepU30BaTb HMX COCTAaB M BaKHEUIIHE
CBOIMCTBA; OMpENENATh BUAbl XUMUUYECKUX CBs3eH (KOBaJeHTHaS,
WOHHAs1, METAJJINYECKas, BOJIOPOIHAsS), TUIIbI KPUCTATUIMUECKUX
PENIETOK BEIIECTB; KIAaCCU(PHUITMPOBATh XUMUYECKHUE PEAKITHH;

- chopMUpOBAaTh  NPEIACTaBICHHUS: O  MaTepHaTIbHOM
€UHCTBE MHUpPA, 3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBIICHU
MIPUPOJIBI; O MECTE U 3HAYEHWU XMMHH B CHCTEME €CTECTBEHHBIX
HAyK U €€ polu B OO0ECHEYeHUH YCTOWYMBOTO Pa3BUTHSL
4elloBEYeCTBa: B PEIICHUH  MPOOJEM  SKOJOTHYECKOM,
OSHEPTeTHYECKOM ¥ THIEBOM O€30MacHOCTH, B Pa3BUTHH
MEJIMLIUHBI, CO3JaHUU HOBBIX MaT€pHUAJIOB, HOBBIX MCTOYHUKOB
SHEPTHH, B 00ECIICYCHUH PAIMOHATBHOTO TTPUPOOTIOIB30BAHMS,
B (OpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KYyIbTYyphl YelIOBEKa,
a TaKkKe JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpee;

BIIQJICTh CHUCTEMOM XMMHYECKHMX 3HAHUI, KOTOpas BKIIOYAET:




OCHOBOIIOJararomuec IIOHATHUA (,Z[OHOJIHI/ITGJ'IBHO K CHCTEMC

HNOHATHM  0a30BOrO0  ypoBHS) - M30TOIIBl, OCHOBHOE U
BO30Y)KJICHHOE COCTOSIHUE aToMa, THOpHAM3AIMS AaTOMHBIX
opOutaneii, xumuueckas cBsi3b ("0 " u "", KpaTHBIE CBS3H),

MOJISIpHAsT KOHIIEHTpAIsI, CTPYKTypHas ¢GopMyna, H30MEpHs
(cTpykTypHasi, reoMmeTrpuyeckas (LIUC-TPAaHC-U30MEpHsi), THIIbI
XUMHUYECKUX pPEaKIHii (TOMO- M TeTepOTCHHBIE, 00paTUMBbIC U
HEOoOpaTUMbIe), PacTBOPHI (MCTUHHBIE, AWCTICPCHBIC CHUCTEMBI),
KPUCTAJIOTUAPATHI,  CTEMEHb  JUCCOIHUAIUHN,  DIEKTPOIU3,
KPEKHUHT, PU(POPMHUHT); TEOPHH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HAHUS, JeKallie B OCHOBE MOHUMAaHUS
NPUYUHHOCTA W CUCTEMHOCTH  XUMHUYECKHX  SIBICHHIA,
COBPEMEHHBIC TPEJCTABICHUsI O CTPOCHWU BEIIeCTBA Ha
aTOMHOM, MOJIGKYJSIPHOM H  HAJMOJEKYISIPHOM  YpPOBHSX;
OPEJCTaBICHUA O  MEXaHM3Max  XHMHUYECKHX  PEaKIuH,
TEPMOJUHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O XUMHUYECKOM DPAaBHOBECHH, JTUCIEPCHBIX
cucreMax, (aKTOJIOTHYECKHE CBEIEHHUS O CBOICTBax, COCTaBe,
MOJIyYUeHUd U  0Oe30IacCHOM  HCIOJB30BAaHUM  Ba)KHEWUIINX
HEOPraHWYECKHX W OPraHMYECKUX BEMIECTB B OBITY U
MPAaKTUYECKONH JESATETPHOCTH 4YeJOBEKa; OOIUX HAayYHBIX
NPUHIIAIAX ~ XMUMHYECKOTO  MPOW3BOACTBA (Ha  mpuMepe
NPOM3BOJICTBA  CEPHOM  KHUCJIOTH, aMMHaKa, METaHOIa,
nepepaboTku HePTH);

- YMETb MPOBOJIUTH PACUYEThI 0 XUMUYECKUM (hopmyrnaM u
YpaBHCHUSM  XHUMHUYECKHX pEaKIuid C  HCIOJH30BAHHEM
(¢bu3MYeCKUX BeNMMYMH (Macchl, oObeMa Ta30B, KOJIMYECTBA
BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: pacyueThl MO HAXOXKICHHIO XHMHUYECKOH (hopMymsl
BEIIECTBA; pacdeTbl Macchl (0O0beMa, KOJMYeCTBa BEIIECTBA)
MPOAYKTa PEaKIUH, €CIA OJIHO W3 MCXOAHBIX BEIIECTB JaHO B
BHJIE pacTBOpa C  OINPEIACICHHOMW  MacCOBOM  JOJei
pPacTBOPEHHOTO BEIECTBA WM JaHO B M30BITKE (MMeEeT
NIPUMECH); pacyeThl MacCOBOM MM OOBEMHOW JOJNHM BBIXOJA
MPOJMYKTa pEaKIMu; pacyeThl TEIIoBOTO 3(dderra peaxiuu,
00BEMHBIX OTHOIIIEHUI ra30B;




- YMETh BBIABJIATH XaPAKTCPHBIC NIPHU3HAKU U B3aMMOCBA3b
HN3YUCHHBIX HOHSITI/II\/’I, MNPUMEHATE COOTBETCTBYIOIIWEC ITOHATHUA
IIpU ONMUCAaHUU CTPOCHUA U CBOICTB HCOPTraHUYCCKUX 1

3HAHMW C MOHATUAMM M IPEACTaBICHUSIMM APYTUX IPEIMETOB
uig 0ojiee OCO3HAHHOTO TMOHMMAHUS U OOBSICHEHUS CYHIHOCTH
MaTepUaJIbHOTO €IUWHCTBA MHpA; HCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAaHUSA M OOBSICHEHUS M IPOTHO3UPOBAHMS
ABJICHUH, UMEIOIINX €CTECTBEHHOHAYUYHYIO IPUPOY;

- YMETh  HUCHOJb30BaTh  HAUMEHOBAHHUA  XUMHYECKUX
COCIMHEHUI  MEXAYHapOAHOIO COK03a TEOPETUYECKOM U
NPUKJIAJHOM XUMUM M TpPUBUAIbHbIE Ha3BaHUS BEIIECTB,
OTHOCSIIMUXCSA K M3YYECHHBIM KJIaccaM OpPraHMYECKHX H
HEOPraHUYECKUX COEJUHEHMM; MCIOIb30BaTh XUMHUYECKYIO
CUMBOJIUKY JJii  coOCTaBlieHus (OpMyJl  HEOPraHMYECKUX
BEIIECTB, MOJIEKYJISAPHBIX U  CTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIIIEHHBIX M CKENCTHBIX) (OPMYJT OpPraHHYECKUX BEIIECTB;
COCTAaBJIATh YPABHEHHS XMMHUYECKUX PEAKIMM M PACKPBIBATh UX
CYIIIHOCTb: OKHCJINTEIbHOBOCCTAaHOBUTEIBHBIX peakuuit
MOCPEJCTBOM  COCTABJIGHHUS 3JEKTPOHHOrOo OajaHca 3TUX
peakiuii; peakuuii MOHHOrO OOMEHa IyTeM COCTABJIEHUS MX
IOJIHBIX M  COKPAILEHHBIX MOHHBIX YPaBHCHHUH; pEakUUU
TUAPOIN3a, pEaKIHi KOMIUIEKCO0Opa3oBaHus (Ha TMpUMEpe




TUAPOKCOKOMITJIEKCOB IIMHKAa W QTIOMHHHA); TOJITBEPKIATh
XapaKTepHBIC XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIIMMHM 3KCIEPUMEHTAMU M 3aAIMUCAMH YPaBHEHUU
XUMHYECKHUX PEaKLU;

YMETb KJIacCU(UIMPOBATH HEOPTAHUYECKUE U OPTaHUYECKUE
BEIIIECTBA U XUMUYECKHUE PEAKIIMH, CAMOCTOSITEILHO BHIOUPATh
OCHOBaHUS U KPUTEPUU TSl KIACCU(PUKAIIUN U3ydaeMbIX
XUMUYECKHX 00BEKTOB; XapaKTEPHU30BaTh COCTAB M BaXKHEHIIINE
CBOMCTBA BEILIECTB, MPUHAJJICKAIIUX K ONPEICICHHBIM KlaccaM
U TPYIIIIaM COeIMHEHUH (MPOCThIe BEIIECTBA, OKCUIBI,
TUAPOKCHUJIBI, COJIN; YTIEBOAOPOBI, TPOCTHIE 3PUPHI, CTUPTHI,
(eHOITbI, aTbICTU/IBI, KETOHBI, KAPOOHOBBIC KUCIOTHI, CIIOKHBIC
3(huUpbL, )KUPBI, YIIIEBObl, aMUHBI, aMUHOKHCIIOTHI, O€JIKN);
MPUMEHSTH 3HAaHUSI O COCTABE U CBOMCTBAX BEIIECTB JIsI
3KCHEPUMEHTAIBHON MTPOBEPKU THIIOTE3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX PEAKIIHN 1
MIPOTHO3UPOBAHUSI BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- yMETh TOATBEP)KJAaTh HA KOHKPETHBIX MpUMepax
xXapakrep 3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH
OPraHUYEeCKUX COEAMHEHHM OT KPATHOCTH M TUIA KOBAJIEHTHOM
cBs3u ("T " u ""), B3aMMHOTO BJIMSHHS aTOMOB W TPYIIIT aTOMOB
B MOJICKYJIaX; a TAKKe OT OCOOCHHOCTEH peann3aiiy pa3IunIHbIX
MEXaHU3MOB MPOTEKAHUS PEAKIUH;

- YMETh XapaKTEepU30BaATh JJIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30YXIEHHOM COCTOSHMHM) ¥ HOHOB
XUMUYECKHX daeMeHToB 1 - 4 mepuomoB [lepumommueckoit
cucrembl JI.MI. MenneneeBa M uX BaJCHTHbIE BO3MOXKHOCTH,
ucnone3ys mnoHstus "s", "p", "d-anextponHsle" opOuTanmy,
SHEPreTUYECKUE  YPOBHU; OOBSICHATH  3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX HMH
COEAMHEHUH 110 IIEPUOIaM U TPYIIIaM;




OK 02. Ucnonp30BaTh
COBpPEMEHHBIE
CpeJICTBa IIOUCKa,
aHau3a u
UHTEpIpeTanuu
uHpOpMaLuu U
UH(POPMALIMOHHBIE
TEXHOJIOTUH JIJIs
BBINTOJIHEHUS 33124
npogeccuoHaIbHON
NEeSATENbHOCTH

B o6mactu 1eHHOCTH HayYHOT'O TO3HAHUS:

- c(OpPMHPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU
U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHAaJiore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MeECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHHUE  SI3BIKOBOM W UYHTATENIbCKOU
KYJIBTYPBl KaK CpPEJCTBa B3aUMOJICHCTBUS MEXKIY JIOIbBMHU H
MO3HAHUS  MUPA; - OCO3HAaHME IIEHHOCTH HAay4YHOU
NESTENBHOCTH, TOTOBHOCTb OCYIIECTBISATH TPOEKTHYIO H
WCCIICIOBATEIIbCKYIO JICITETbHOCTh HMHIWBUIYaTbHO U B
rpymnme;

OBnasieHre yHUBEPCAITBHBIMU YICOHBIMH ITO3HABATEILHBIMU

JNEHUCTBUSMMU:

B) paboTa ¢ uHpopManueit:

- BIIQJICTh HABBIKAMH TIONYYCHHS HWHPOPMAIUU U3
WMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIISTH
MOWCK, aHAJIW3, CHUCTEeMATU3allMl0 W  WHTEPIPETAILHUIO

MHPOPMAIINY PAa3TUYHBIX BUIOB U ()OPM MIPEICTABICHUS;

- yMETh  IUIAHUPOBATh W  BBINONHATH  XUMHYECKHA
OKCIIEpUMEHT (TpeBpalleHUsT OpPraHWMYECKUX BEIISCTB IPH
HarpeBaHWH, TIOJYYCHHE OSTWICHa W HW3YYCHHE €ro CBOICTB,
KaueCTBEHHBIC PEaKIMU Ha albpAETUIbl, Kpaxmaj, YKCYCHYIO
KHCJIOTY;, JIeHATyparusl OCJIKOB TIPH HArpeBaHWH, IIBETHHIC
peakuuu O€NKOB, MPOBOAWTH pEAaKIUU HMOHHOTO OOMEHa,
OTIPEJICNIATh CPEeAy BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIHH
Ha cynbdart-, KapOOHAT- U XJIOPUAAHUOHBI, HA KATHOH aMMOHHUS;
pelath 3KCHEPUMEHTANIbHBIE 3aJaud Mo TeMmam '"Mertamisl" u
"HemeTamisl") B COOTBETCTBUM C IpaBWIAMHU  TEXHHUKHU
0e30MacHOCTH MpU OOpaIeHUH C BEIIeCTBAaMHU U J1a0OpaTOPHBIM
000py/lOBaHHEM; TMPEACTaBIATh  PE3YylbTaThl  XUMHUYECKOTO
JKCIIEPUMEHTa B (DOpMe 3almcH YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii u  (OpPMYIHPOBATH BBHIBOJBI Ha OCHOBE 3THUX
pE3yNnbTaToB;

- YMETh aHaJU3WPOBATh XUMHYECKYI0  HH(pOpMaImio,
MOJy4aeMyl0 U3 pPa3HbIX MCTOYHUKOB (CPEICTB MAacCOBOM
UH(pOpPMaLNH, CETh

WnTepHer u npyrue);

- BJIQJICTh OCHOBHBIMH METOJAMH HAy4yHOTO TIO3HAHHS

BC€IICCTB U




- CO31aBaTb TCKCThI B PA3JIMYHBIX (I)OpMaTaX C Y4€TOMN XUMHNYICCKUX SIBIICHUI (Ha6J’IIOIlCHI/IC, HU3MCPCHUC, SKCIICPUMCHT,

Ha3zHavyeHUs MHGOpMAIMHM W LIEJICBOM ayAMTOpPUH, BhIOMpA
ONTUMANIFHYIO (OpMy TpeACTaBICHHS W BH3YyaIH3aIlNH;
OLICHHUBAThH JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMALINH, €€
COOTBETCTBHE MPABOBBIM U MOPAIbHO-3TUUECKUM HOPMaM;

- UCIIOJIb30BaTh cpencTaa MH(GOPMALIMOHHBL
KOMMYHHKAIIMOHHBIX TEXHOJOIMH B PELICHUH KOIHUTUBHBIX
KOMMYHHKATHBHBIX M  OPraHU3allMOHHBIX  3ajad
coOroIeHeM TpeboBaHMIt IPTOHOMUKH, TEXHUKI
0€30I1aCHOCTH, TMIHEHBI, pecypcocOepeKeHus, MpaBOBHIX 1
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

- BIQJICTh HAaBBIKAMHM  pACMO3HABAaHUS W  3aIUTE
uH(popMaluu, THPOPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH;

MOJICJIMPOBAHUE);

- YMETh MPOBOJAUTH PACUETHI TT0 XUMUYECKUM (PopMyliaMm U
YpPaBHEHUSIM  XMMHUYECKMX pEaKIUuil C  HUCIOJIb30BAaHUEM
GU3MYECKUX  BEIWYWH, XapaKTEPU3YIONIMX  BEIIeCTBa C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa (HOpPMaJIbHBIE
yCIIOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA;  HCIOJIb30BAThH
CHUCTEMHBIC XMMHYECKHE 3HAHUA JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTyalUsX, CBA3aHHBIX C BEIECTBAMU
U UX IPUMEHEHHEM;

- YMETh CaMOCTOATEIBHO IJIAHUPOBATh U  IPOBOJUTH
XUMHUYECKHIA DJKCIEpUMEHT (TMOJTy4eHHe W H3y4eHHe CBOWCTB
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB, KaueCTBEHHBIC
peakuuu YIJIEBOIOPOAOB Ppa3IuYHBIX KJIaCCOB Hu
KHCIIOPOJCOACPKAIIMX  OpPraHMYECKUX  BEIIECTB, PpEIICHUE
AKCIEPUMEHTAIBHBIX 3a/1a4 M0 PACIIO3HABAHUIO HEOPTaHUYECKUX
U OpraHMYeCKHX BEIIECTB) C COOIIOACHUEM MPaBUil 0€30MaCHOTO
oOpaleHus C BELIECTBAMU M JIA0OPATOPHBIM O00OPYHAOBaHUEM,
dbopMyIMpOBaTh  IIEIM  HWCCJEJAOBAHHS, TNPEIOCTaBIATH B
pa3anuHoil (hopMe pe3ynbTaThl HSKCIIEPUMEHTA, aHATU3UPOBATh U
OIICHUBATH UX JIOCTOBEPHOCTD;

- YMETh  OCYIIECTBIATH  IICJICHATPABICHHBI  TTOWCK
XUMHUYECKOH HHGOpMAIIMU B Pa3IMUHBIX UICTOYHHUKAX (HAyyHas U
yueOHOHay4YHasl JINTEPATypa, CPEICTBA MAcCOBOM WH(pOpMAIIUH,
cetb VHTepHeT W Jpyrue), KPUTHYECKH aHAIW3UPOBATH
XUMHUYECKYI0 HH(OpMAIIHIO, TepepadaThiBaTh €€ U UCIOIb30BaTh
B

COOTBETCTBUHU C MMOCTABJICHHOH y4eOHOM 3a1auei;

- BJIAJIETh CHUCTEMOM 3HAaHWW O METOAAaX HAYYHOrO
MO3HAHUS SIBJICHUM NPUPOJBI, UCIOJb3YyEMbIX B €CTECTBEHHBIX
Haykax Y yMEHMSMH T[PUMEHATh OTH  3HAHUS  [IPHU
HKCIIEPUMEHTAILHOM HMCCJIEIOBAHUU BEUIECTB U ISl 00 BSICHEHUS
XMMHYECKUX  SABJICHUW, HMEIOIIUX MECTO B  IPHUPOJE
MPAKTUYECKONW JIEITETbHOCTH 4YEJIOBEKa U B TOBCEIHEBHOMU
JKU3HU;




OK 04. O¢ddexrtuBHO
B3aUMO/ICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaH 1e

- T'OTOBHOCTB

K CaMOpPAa3BUTHIO, u

CaMOCTOATCIIBHOCTU CaAMOOIIPEACIICHUIO,

- YMCTh IIJIAHUPOBATDH W BBIIIOJIHATH XUMHUYSCKHI OKCIICPUMCHT
(npeBpameHHﬂ OpTraHN4YCCKUX BCIICCTB IIpU HarpC€BaHuu,

-OBJIaJICHUE HaBBIKAMU y4eOHO-UCCIIeIOBATEILCKOM,
MPOEKTHOM M COIMATIbHOM JEATEIbHOCTH;

OBnazeHne  YHUBEPCAIBHBIMU KOMMYHHKATHBHBIMHU
IEUCTBUSIMU:

0) coBMeCTHasl ACSITEIIbHOCTD:

- MMOHUMATh W UCIOJIB30BATh MIPEUMYIIIECTBA KOMaHIHOM
Y MHAMBHIYaJIbHOM paboThI;

- MPUHUMATh  I[€JIM  COBMECTHOM  J€ATEIbHOCTH,
OpraHW30BBIBATH W KOOPAWHUPOBATH JEHCTBUA IO €€
JTOCTHKEHHUIO: COCTaBIATh IUTAH JICWCTBUM, paclpenesiTh
pOJI C yY4ETOM MHEHHMH YY9aCTHUKOB OOCYKIATh PE3yabTaThl
COBMECTHOM pabOThI; - KOOPIMHUPOBATH U BHITIOJIHATH PadOTy
B YCIIOBHSIX PEalbHOTO, BUPTYATHHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYIIECTBIISATh MMO3UTUBHOE CTpaTEruYecKoe
MOBEICHUE B PA3IMYHBIX CUTYAIUSIX, MPOSBISITH TBOPUECTBO
1 BOOOpakeHUe, ObITh MHUITUATHBHBIM

OBnajieHue YHUBEPCAIBHBIMU PETYISATUBHBIMU JCHCTBUSIMM:
T') IPUHITHE ce0s U IPYTHX JIIOJICH:

- MIPUHUMATh MOTUBBI U apTyMEHTHI APYTUX JOJEH MpU
aHaJIN3€ PE3YJIbTATOB JICATECIbHOCTH;

- MpHU3HABaTh CBOE IMPaBO U MpPaBO APYTUX JIOACH Ha
OIUOKH; - pa3BUBATh CIIOCOOHOCTh MIOHUMATh MHUP C TO3UITUH

APYyroro 4ejaoBeKa;

IIOJIyYEHUE JTUJIEHA U HU3YYEHHUE €ro CBOMCTB, Kaue€CTBEHHBIE
peakiMu Ha anbleTUibl, Kpaxmajl, YKCYCHYIO KHCIIOTY;
JeHaTypanus O€JIKOB NpU HarpeBaHUM, LIBETHBIE PpEaKIUH
O€JIKOB; TPOBOJUTH PEAKLHUU HOHHOIO OOMEHA, OIpENessaTh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEAKIMU Ha Cylb(aT-,
KapOOHAaT- M XJIOPUIAHUOHBI, HAa KAaTHOH aMMOHUS; pelaTh
SKCTIEpUMEHTAIbHBIE 337auyd 1o TeMaMm "Metamel" U
"Hemerannbl") B COOTBETCTBUM C TIpaBWJIaMH  TEXHUKHU
0€301acHOCTH TIPU OOpAIICHUH C BEIIECTBAMHU M Ja00paTOPHBIM

o0opy/lOBaHUEM; MPEACTaBIATh PE3ylbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (pOopMe 3amucCH YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii u  QopMynHMpoBaThb BBIBOJBI HAa OCHOBE ATHX
pe3yIbTaToB;

-yMEThb  CaMOCTOSITEJIbHO  IJIaHUPOBaTb U IHPOBOAUTH
XUMHUYECKHH SKCIEPUMEHT (MOJyYeHHE M M3Y4YE€HHE CBOMCTB
HEOPraHMYEeCKHUX M OpPraHMYeCKUX BEIIeCTB, KayeCTBEHHbIE
peakuuu yIJIEBOJOPOJIOB pa3IUYHbIX KJIaCCOB U
KHUCJIOPOJICOICPKAIUX ~ OPraHMYeCKHX  BEIIECTB, pELICHHUE

OKCIICPUMCHTAJIBHBIX 3a1a4 IO paCIliO3HaBaHUIO HCOPTaHNYCCKUX
U OPTaHMYECKUX BEIIECTB) C COOMIOICHUEM MpaBuil 0€30MacHOTO
oOpaleHus ¢ BEHeCTBAaMU U JIA0OpAaTOPHBIM O0OPYTOBAaHUEM,
dbopMynupoBaTh IENH  UCCIEIOBaHUS, MPENOCTABISATh B
pa3nu4IHOl (hopMe pe3ylbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh H
OLICHUBATh UX JOCTOBCPHOCTD,

OK 07. CopneiicTBOBaTh
COXpaHEHHIO
OKpYXKaromieu cpepl,
pecypcocOepekeHuIo,
MPUMEHSATH 3HAHUS 00
W3MEHEHUHU KIIuMaTa,
MPUHLIUIIBI OE€PEXKITUBOTO

B oGnacTH 3K0J10ri4eCcKOro BOCIIUTAHMS

- c(OpPMUPOBAHHOCTh ~ DKOJIOTMYECKON  KYJIbTYpHI,
MIOHUMAaHUE BJIMSHUS COLIMATIBHO-DKOHOMHYECKUX IMPOIIECCOB
Ha COCTOSIHUE MPHUPOJHOM U COLIMATIBHOM CPEAbl, OCO3HAHUE
J100aJIbHOTO XapaKTepa HKOJIOTHYSCKUX TIPOoOIIeM;

- [JJAHUPOBAaHUE U  OCYIIECTBICHUE JEWCTBUM B
OKpY>Kalollle Cpelie Ha OCHOBE 3HAHMS LEJEH YCTOMYHMBOTO

- chopMHpOBaTh  NPEACTABICHHUSA: O  XMMHYECKOH
COCTAaBJISIIOIIEH €CTECTBEHHOHAyYHOM KapTHUHBI MHpa, POJIHU
XUMHH B TIO3HAHWU SIBICHUH MPUPOABI, B (OPMHUPOBAHUU
MBIIUJICHUSI YU KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHON
IrPaMOTHOCTH, HEOOXOIUMOM ISl peIIeHUs] IPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
310pPOBBIO U IPUPOJIHOM cpee;




MIPOU3BO/ICTBA,
a3 dexTuBHO
JICICTBOBATH B
Ype3BBIYAHBIX
CUTYaIUsIX

pa3BUTHUS YEIIOBEUECTBA;
AKTHUBHOC HEIIPUATUC
OKpYKarolleu cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOIArONIPHUATHBIC
9KOJIOTHUECKHE MTOCIEACTBUS MPEANPUHUMACMBIX JICHCTBUH,
npeaoTBpaliaTh UX; - paClIMPCHUC OINbITA ACATCILHOCTU
9KOJIOTUYECKOW HAINPaBIEHHOCTH;

- OBJIaJICHHE HaBbIKAaMU Y4e€OHO-UCCIIE0BATEIbCKOM,
MPOEKTHOM M COIMATIbHON JEATEIbHOCTH;

JNEUCTBUM, TPUHOCAIIMX  BpE.

- YMETb co0II01aTh TpaBuUIa 9KOJIOTHYECKU
11e71eco00pa3Horo MOBEJACHUs B OBITY U TPYAOBOI J1€ATE€IbHOCTH
B IENIIX COXPAaHEHUS CBOETO 3JI0POBbSI M  OKpYXKaromiei
OPUPOJIHON Cpesbl; YYUTHIBATH OINACHOCTh BO3JCHCTBUS Ha
JKUBBIC OPraHWU3MBI OIPEACIICHHBIX BEMICCTB, IMOHUMAs CMBICI
noKa3ates MpeAeTbHON JOMYCTUMON
KOHIICHTpPAINH;
- yYMETh MPOTHO3UPOBATH, AHAIM3UPOBATh U OIICHUBATH C
MO3UIMI DKOJIOrMUECKON O€30I1aCHOCTH IOCIIEACTBUS OBITOBOM
U MPOU3BOJCTBEHHON JIE€SITEILHOCTA YEJIOBEKAa, CBA3AHHOW C
nepepadoTKO BEIIECTB; UCIOIH30BATh MMOJYICHHBIC 3HAHUS JIJIS
NPUHATAS TPAMOTHBIX PpEHNICHUH MpoOJieM B CUTYyalUsX,
CBSI3aHHBIX C XMMUEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JICHCTBUS Ha JKUBBIC

OpraHW3Mbl  ONPEICIICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
[OKa3aTessi MpPEeleNbHOW  JOMYCTUMOM  KOHLEHTpauuu, |
HOSACHATH ~ HAa  NpHUMEpax  CIOCOObl  YMEHbLIEHHA U

MPEIOTBPAILICHUSI WX BPEIHOTO BO3JCHCTBHUS Ha OpraHU3M
YEJI0BEKa.

[IK 1.1. ObpaboTtka
MePBUYHOU
OyxrajntTepckou
JIOKyMEHTAaIluU

- (hopmMHpoOBaHME HAYIHOTO THIIA
MBIIUICHHUS, BIaJeHHE HayYHOU
TEPMUHOJIOTHEH, KITIOUEeBBIMU
MOHATHUSIMHU U METOIAMH;
-OCYILECTBIISITh

LeJICHANIPaBJIECHHbIN TOUCK

MepeHoca CpeiCTB U CIIOCOO0B
JecTBUS B MPO(EeCCHOHANBHYIO Cpelly

- YMEHHUE JTOKYMEHTHUPOBATh XO3SIIICTBEHHBIE OIEpallii U BECTH
OyXraJaTepCKHii yueT akTUBOB OpraHU3aluu




2.CTPYKTYPA U COAEPKAHME JUCIIUITJINHBI

2.1. O0bem AUCUMILIMHBI U BUAbI Y4eOHOH PadoThI 11 OYHOMI

¢hopmbIOOYyUEeHMSI
HamMeHOBaHME COCTABHBIX YacTEW AUCITUIIMHEBI O0BeM B yacax
TEOPETUUECKOE 3aHATHE (JIEKIIUN) 39
MpaKTUYECKHE (JJaOOpaTOPHBIE) 3aHATHS 39
npogeccuOHAIbHO OPUEHMUPOBAHHOE COOePIHCAHUEe 14
8 m.u.:
npaKmuyecKue 3aHamusl 7

caMocTosiTeNIbHas paboTa -

KypcoBasi paboTa (IIpOeKT) -

VHIMBUYaJIbHbIN IPOCKT -

MIPOMEXKYTOYHAsI aTTecTarys B hopme ougghepenyuposannozo 3auema

Bcero 78

2.2. O0beM JUCHMINIMHBI U BUABI Y4eOHOH PadoThI
JJI51 32049HOM (popMBI 00yUeHUs

HanmMeHoBaHME COCTaBHBIX YaCTEH TUCITUIUTMHBI O0Bem B yacax
TEOPETUUECKOE 3aHATHE (JIEKIIUN) 4
MpaKTUYECKHE (JJaOOpaTOPHBIE) 3aHATHS 4
npoheccUOHAIbHO OPUEHMUPOBAHHOE COOePIUCAHUEe 4
8 M.u..

NpAKmuyecKkue 3aHsmusl 2

caMoCTOsITeNIbHas paboTa 70
KypcoBast paboTa (IIpoeKT) -

WH]IUBHU]1yaJIbHBIN IIPOSKT -

MIPOMEKYTOYHAs aTrTecTanus B popme duppepenyuposannozo 3auema

Bcero 78




2.3 TemaTuuyeckuii IJIAH U COAEPKAHUE TUCIUTIIMHBI 1151 04HOI GopMBbI 00ydeHust

HaumeHoBaHue Conep:xanue y4eGHOro MaTepuasia Oo0nbeM, akan. 1/ Koawl
pa3aeioB M TeM 1 (opMBI OPraHU3aANMH JeSITeJbHOCTH 00yIal0INXCS B TOM YHCJIe B KOMIIeTeH M,
dopme ¢popmupoBanuio
NPaKTUYECKOH KOTOPBIX
NMO/ITOTOBKH, cnocoocTByeT
akaa. 4 3JIeMEHT
NMporpamMmsl
1 2 3 4
OcHoOBHOe coiep:kaHue
Pa3znen 1. OcHOBBI CTPOEHHS BelleCTBA 12
Tema 1.1. Conep:xanue y4eOHOr0 MaTepuaJia OK 01
Crtpoenune aTomoB TeopeTnueckoe 06ydeHne 2
XHMHYMECKHX JTEMEHTOB | JTex 1. CTpoeHHe aTOMOB XMMHUYECKHUX 31eMEeHTOB COBPEMEHHAS MOZIENb CTPOEHHUS aTOMa. DIEKTPOHHAS
1 NpUPOa XUMHHECKON | pyhurypanus atoma. Kinaccupukanus XUMHUIECKHX DIIEMEHTOB (s-, p-, d-371eMeHThI). BaneHTHbIE
CBsI3H 3NEeKTPOHBI. BaneHTHOCTh. DNeKTpoHHAS MPHUPOJIa XUMUYECKOH CBSI3U. DIEKTPOOTPUIATENBHOCTD.
IIpakTUyeckune 3aHATHSA 6
[IpakTrueckas padora Nel Pemienne mpakTHUecKUX 3aJlaHUI Ha COCTaBJIEHUE 3JEKTPOHHO-TpahUIeCcKIX
¢dopmyi s3nemMeHToB 1—4 nepruooB.
[IpakTuueckas padora Ne2 PerieHue 3ajaHuii Ha UCIIOJIb30BaHNE XUMUYECKOH CUMBOJIMKH U Ha3BaHUI
COEIUHEHUN
Tema 1.2. Coaepxanne yaeOHOT0 MaTepHuaJa OK 01
IlepnoantecKknii 3aK0H | Tegpernueckoe 0Byyenne 2 OK 02
u Tadauna .M.
Meeeena Jlexknus. Ilepuoauyeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB VI[I/I Menneneea.llepuoauueckas cucrtema
xumuueckux anemeHTtoB .M. MenngeneeBa. @usnueckuin cmbicn llepuonnueckoro 3akona /JI.HM.
MeHnneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHYECKHX AJIEMEHTOB, 00Pa3yeMbIX HMHU MPOCTHIX
U CJIOKHBIX BELIECTB B COOTBETCTBUH C IOJIOKEHUEM XUMHUUECKOT0 3jeMeHTa B Ilepuonnyeckoii cucreme.
MupoBo3z3peHueckoe U HayuHoe 3HaueHue Ilepuoauyeckoro 3axona .M. Menaeneesa. IIporuosst ..
MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.
IIpakTHyeckue 3aHATHSA 2

[Ipaxtuueckas padora Ne3 I[lepuoandaeckue H3MEHEHNS CBONCTB XUMHYECKUX JIEMEHTOB U UX
COEIMHEHUN B COOTBETCTBUHU C MoyoxkeHUueM Ileproauueckoil cucTeMsl.




Paznen 2. XumMuueckue peakiun 8
Tema 2.1. Tunsl Coaepxanne yueOHOT0 MaTepHuaJia OK 01
XHMHYECKHX peakuuii | Teopernueckoe ofydenue 2
Jlekumsi. Kiaccudukamuss W THIBI XUMHYECKHX PEAaKIUA C YYacTHEM HEOPraHHMYECKHX BEIIECTB.
KomuuectBennsle oTHomeHus: B xumuu. Kiaccudukanmss ¥ TUIBI XUMHYECKHX PEAKLIUHA C y4acTHEM
HCOPraHN4YCCKUX BCIICCTB. KomnnuectBeHuble oTHOIIECHHUS B XUMHUN. OCHOBHEIE KOJIMYECTBEHHBIE 3aKOHEI B
XMMUHU M pacyeTbl IO YPaBHEHUSIM XUMHUYECKHX peakuuil. Mojb Kak eAMHHUIA KOJIWYeCTBAa BEILIECTBA.
MounspHas Macca. 3aKOHBI COXPaHEHHMsS MacChl M dHEpruu. 3akoH ABorajapo. MomspHbIi 00beM Trazos.
OTHOCUTENBHAs MIIOTHOCTB T'a30B.
Peakmun ~ koMmmiiekcooOpa3oBaHWsi C  y4acTHEM  HEOPTaHMYECKHMX  BEIIeCTB  (Ha  MpHUMepe
I'MIPOKCOKOMIIJIEKCOB IIMHKA U AJIFOMUHHSA).
IIpakTyeckune 3aHATHS 2
[IpakTuueckas paborta Ned CocraBieHue ypaBHEHUHN peaKIil COSAUHEHUS, PA3JIOKCHUS, 3aMEIICHUS,
oOMeHa. YpaBHEHMs PeaKLMii TOPEHHsI, HOHHOT'O 00MEeHa, OKHCIIEHHUsI-BOCCTAHOBIICHHUSI.
Tema 2.2. Copnep:xanue y4eOHOro MaTepuaJia OK 01
DNEeKTPOIHTHYECKAS _ |Teopernyeckoe o0y4enue 2
AUCCONUALMSA U MOHHBII .
oBMen Jlexiust. DNCKTPOJIMTUYECKAs AMCCOIMANMA M HWOHHBIM oOMeH. Peakimm wonHoro ooOmena Teopus
JNEKTPOJIMTHYECKON auccoumannu. Peakuun wnoHHOro oOmeHa. CocraBieHHE YpaBHEHMH peaxkiui
HOHHOTI'O O6MeHa IMyTEM COCTaBJICHUA MX IOJIHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ. FI/II[pOJII/B COJIeH.
CocraBieHHe peakIuil THIPOIN3a Colei. 3HaueHNEe THIPOJIN3a B OMOJOTHISCKUX OOMEHHBIX IMPOIIeCCax.
IIpuMmeHeHne ruApoan3a B IPOMBIIIJIEHHOCTH.
JlabopaTopHbIe 3aHATHS 2
JlabopatopHast padota Nel THIBI XUMUYECKUX PEAKIIU
Pasnea 3. CTpoeHne u cBOIiCTBA HEOPTraHMYECKUX BelleCTB 12
Tema 3.1. Coaeprxanue yueOHOTo MaTepuaJia OK 01
Kanaccupukanns, TeopeTudeckoe o0yuenne 2 OK 02
HOMEHKJIaTypa u -
cTpoemme Jlekuus. Ilpenmer Heopranmdeckoil xumuu. B3anmocBs3p Heopranmueckux BemecTB. Knaccuduxanus
HeopraHM4YecKuX HCOPraHN4CCKUX BCIICCTB. KpHCTaHHquCKHe u aMOp(I)HBIe BEIIEeCTBA. Tumnsr KPUCTANIMYCCKUX PEHICTOK
BelecTs Knaccudukauns Heoprannueckux semiecTB. IIpocTeie U cinoxHble BemiecTBa. MeTamibl U HEMETaJUIbL.
Ocobennoctu crpoeHust. dusndeckne cBoiicTBa. OCHOBHBIE KIIACChl CIOXHBIX BEHIECTB (OKCHIHI,
TUOPOKCHIIBI, KMCIOTHI, cONu U Ap.). HoMeHkIaTypa 1 Ha3BaHNWE HEOPTaHUMYECKUX BEILECTB UCXOJS U3 UX
XUMHUYECKOW (OPMYNBI WM COCTAaBICHHE XUMHYECKOH (DOpMynbl MCXOIS W3 Ha3BaHMs BEIIECTBa IO
MEXIYHAapOIHON WM TPUBUAIBHON HOMEHKIATYPE.
IIpakTHyecKkue 3aHATHS 2




[Mpaktudeckas padota Ne5 Mcrounnku xumudeckoid nHGopmMaimu (cpecTB MacCOBOW MHPOPMAIHH, CETh
Wntepuet u apyrue). [louck nadopmanyu no Ha3BaHUsIM, HISHTU(PHUKATOPAM, CTPYKTYPHBIM (opMynam

Tema 3.2. Coaeprxanue yueOHOTo MaTepuaJia OK 01
cBoiicTBa 1 X 2
neopramuuecknx semects| | CKIWHA. XUMHECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUIECKNX BELIECTB (okcumaoB, THAPOKCHIIOB,
KHCJIOT, costeld u ap.). Metamibsl. O0miue Hemeramnbl. O01iue Gpusnveckre 1 XUMUUEeCKHEe CBOMCTBA
HemetayuioB. Tunmaneie cBoiictBa MetaiioB [Y— YII rpynm. Knaccndukanus u HoMeHKIaTypa
coeiMHEHNH HeMeTautoB. KpyroBopoTel OMOTEHHBIX AJIEMEHTOB B MPUPOZC. PU3HMYECKUE U XUMUYECKUE
cBoiicTBa MeTayuioB. CriocoOb! moTydeHust. MeXMOIIeKyIIpHbIe B3aUMOIecTBHsA. KprcTamioruaparsl.
ArperaTHble COCTOSIHUS BelecTBa. Kpucramummdeckrue u aMop@HbIe BelecTBa. THUIIBI KPUCTAUNTHIECKUX
perieTok (aToMHasl, MOJICKYJISIpHAs, HOHHAS, METaJUTHIeCcKast). 3aBUCUMOCTD (PU3NICCKUX CBOWCTB
BEIIECTBA OT THIIA KpUCTAJITUUECKON pemmeTku. [TpuarHer MHOTOOOpasus BeuiecTB. CoBpeMEHHbIE
MIPEJICTABIICHUS O CTPOCHUHU TBEPJIBIX, JKUAKUX U ra3000pa3HbIX BemlecTB. JKuKue KPUCTaILIBL.
JlabopaTopHbIe 3aHATHS 2
Jlaboparopnast pabota Ne2 CBoiicTBa METAJUIOB U HEMETAJLIOB
Tema 3.3. Coaeprxanue yueOHOTo MaTepuaJia OK 01
IIponsBozxcTeo Teopernueckoe 00yueHue 2 OK 02
HEOPTraHUYecKuX
OO0mue mpeacTaBIeHUs] O MPOMBIIIICHHBIX CIIOCO0aX TONYYEeHHS XHMHUYECKHX BemlecTB (Ha mpuMepe
BeLleCTB. 3JHAYeHHe U N
MIPOM3BOJICTBA aMMHAaKa, CEPHOI KUCIOTBHI).
NpUMEHEeHNe B ObITY H HA
DON3BOICTRE UepHast u 1BeTHas MeTamuryprus. [IpakTuueckoe mprMeHEHHEe dJIEKTPOIn3a IS TMOMyYeHUs MIETOYHBIX,
P A HIEII0YHO3EMENbHBIX METAJUIOB U AIOMUHHS. CTEKIIO U CHIIMKATHASIIPOMBIIIIICHHOCTb.
[Ipo6nema 0TX00B ¥ TOOOYHBIX MPOIYKTOB.
IIpakTH4eckne 3aHATHA 2
[IpakTnueckas padora Ne6 Ponu HeopraHn4eckoli XMMUHU B pa3BUTHUU OOIIECTBEHHOTO MMUTAHMS, CO3IaHUI
HOBBIX BemecTB. M3ydenne mokazarenei 6€301macHOCTH MUIIEBOM MPOTYKITHH.
Paznen 4. CTpoeHue u cBOMCTBA OPraHUYeCcKHX BelECTB 13
Tema 4.1. Coaepxanne y4eOHOr0 MaTepHaJia OK 01
Knaccndukanus, TeopeTnueckoe 00yueHue 4




CTpoeHHe U
HOMEHKJIaTypa
OpraHHYecKuX BellecTB

Jlekuusa. IlpenMer opranudeckod XuMuU. B3anMOCBS3b HEOPraHWUYECKUMX M OPraHUYECKHX BEIECTB.
XUMHUECKOE CTPOCHHUE KaK MOPSAOK COECOUHEHHs aTOMOB B MOJIEKYJIE COIJIACHO HX BaJEHTHOCTH.
OCHOBHBIE TIOJIOKEHHSI TEOPUH XUMHUYECKOTO CTPOEHHS OpraHudeckux coeauHeHuit A.M. Bbytneposa.
N3omepus u uzomepsnillosiBieHue u pa3BUTHE OpraHUYECKOW XMMHUM Kak Hayku. [Ipenmer opranuyeckoit
XuMuu. MecTo U 3HayeHUEe OpraHUYEeCKOM XUMUU B CHCTEME ECTECTBEHHBIX HayK. B3auMocBssb,
HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB.

XUMHUUYECKOE CTPOEHUE KaK MOPSIAOK COSAUHEHNS AaTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTH.
OCHOBHBIC TTOJIOKEHHUS TEOPUH XUMHUYIECKOT'O CTPOCHUS OpraHuveckux coeanHeHnii A.M. byTtiepona.
YTIepoaHbIi CKENeT OpraHuIecKo MOJIeKyIbl. MOJIEKYJISIpHBIE U CTPYKTYPHBIC (pa3BEpHYTHIE,
COKpAIlleHHbIC) XUMHYECKHE (OPMYJIbL. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHUUECKOT'O CTPOSHHS
MoutekyI1. M3omepust 1 u3oMephl (CTpYyKTypHas, reoMeTpudeckas (1pc-TpaHc-u3omepus). Kparnocts
xuMm4eckoi cBs3u. [lonarue o pyHKmoHaNsHOM rpymme. [IpuHImne! KitaccupuKauy OpraHndecKux
COEMHEHNN. MexyHapoHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCAUHEHUI.

Tema 4.2. CBolicTBa
OPraHuYecKHX
COeIHHEHHI

Conep:xanue y4eOHOr0 MaTepuaJa

Teopernueckoe o0yueHue

Jlexnus. PU3NKO-XMMHUYECKUE CBOWCTBA OPTaHUYECKUX COCIMHEHUN OTACTBHBIX KJIACCOB (0COOCHHOCTH
KJaccu(UKaIMy 1 HOMEHKJIATyphl BHYTPH Kjlacca; TOMOJIOTHYECKHI Psit ¥ 001as popmyJia; U30MEpPHUs;
(usnuecKre CBONCTBA; XMMUUECKUE CBOMCTRA; CrIOCOOBI ToyueHus): [IpenenbHbie yIieBOA0POIbI.
I'openue MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIUIA B IPOMBIIIUICHHOCTH ¥ ObITY.[IpenenbHbie
YIIeBOAOPOIbL. ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX HCTOYHUKOB TEIJIa B IPOMBINUICHHOCTH U OBITY.
CBo¥iCTBa IPUPOHBIX YIIICBOAOPOIOB, HAXOXKIACHUE B IIPUPOJIC U IPUMEHEHHUE aJIkaHOB. HenpenenbHbie 1
apOMaTHUYECKHE YTIIeBOI0poibl. [ToiMMepH3anus STHIIeHa KaK OCHOBHOE HANPaBIICHHUE €T0
ucnojib3oBanus. Kuciaoposcoaepxkaiue coeiuHeHUs. A30TCOIepKallie COSAMHECHUS (aMUHBI U
AMUHOKHUCJIOTBI, OCTIKH).

JlaGopaTopHbIe 3aHATHUS

Jlaboparopnas pabotaNe3 IlomydeHue STUIIEHA 1 H3YYESHHE €rO CBOWCTB.

OK 01
OK 02

Tema 4.3. Oprannyeckue
BelllecTBA B

Conep:xanune y4ueOHOT0 MaTepuaJia

TeopeTnueckoe o0yueHue

OK 01
OK 02




JKM3HeesITeIbHOCTH U
yesnoBeka. [Ipou3BoacTBo
U NPpUMEHEeHHue
OpraHMYecKHX BellecTB B
NMPOMBILLIEHHOCTH

Jlekuusa. buoopranuueckue coequHeHus. . [IpOU3BOACTBO OpPraHMYECKUX BEUIECTB: IPOU3BOJICTBO
MeTaHona, mnepepaborka HepTu. IlommdTHIIEH Kak KPYMHOTOHHAXKHBIM MPOAYKT XUMHYECKOTO
npou3BoAcTBa. [IpuMenenue stuieHa. [Ipon3BoACTBO U MpUMEHEHNE Kaydyka U pe3uHbl. CHHTETUIECKHE
Y WCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHHE, CBONCTBA. PONbh opraHMYecKoi XWMHUHM B PEIICHUU MPoOIeM
SHEPreTUYECKOW O€30MacCHOCTH, B PA3BUTUM MEIWIUHBI, CO3/IaHUM HOBBIX MaTEPHajOB, HOBBIX
HMCTOYHHUKOB DHEPTUH (AIbTepHATHBHBIC WCTOYHHKH OHHepruu).llpuMeHenne m Owoorudeckas poib
yrieBoioB. OKHUCIICHUE YIJICBOJOB — MCTOYHHK SHEPTUM KHUBBIX OpraHu3moB. OO01acTH MPUMEHEHUS
aMuHOKHCIHOT. llpeBpamenuss OenkoB mwmm B opraHusMe. buonormdyeckne (QyHKIUH OEIKOB.
Buonornueckue QyHknuu xkupoB. Poiib opraHMYeckod XHMMHUU B PEIICHUM NPOOJIEM MHIICBOM
0e301acHOCTH.

HyxnennoBsie KUCIOTHL: cocTaB U cTpoeHne. CTpoeHue HykieoTH10B. CoCcTaB HyKIEUMHOBBIX KUCIOT
(IHK, PHK).

Ponb HYKJIICMHOBBIX KUCJIOT B JKU3HCACATCIIbHOCTU OPraHU3MOB.

IpodeccnoHalIbHO-0pHEHTHPOBAHHOE COIeP:KaHNe

HpaKanecmle 3aAHATUSA

[Mpaktuueckas pabora No7 PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMH IO COCTaBJICHHUIO
XUMHYECKUX PEaKIUi, OTPAKAIOINX XUMHUYECKYIO aKTUBHOCTh OPTaHUYECKUX COSAMHEHUN B Pa3IMYHBIX
cpenax (IpUPOIHBIX, OMOJIOrHYECKUX, TEXHOTCHHBIX ).

Pa3zgen 5. Kunernueckune

U TEPMOAUMHAMHUYIECCKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHNYECCKUX pealcunﬁ

MK 1.1.

Tema 5.1.

Kunernueckue
3aKOHOMEPHOCTH
NPOTEKAHUS XUMHYECKUX
peakuui

Conep:xanue yueOHOr0 MaTepuaJia

Teopernueckoe o0yuenmne

Jlexmus. Xummueckue peaknuu. Kimaccuukarmusi XHUMHYECKHX peakuil: 1o (a3oBoMy coOCTaBy|
(roMoreHHBlE W TeTeporeHHble), MO0  HUCIOJb30BAaHMIO  Karajau3aropa (KaTaJUTHYECKHe W
HEKaTaJIUTHYECKHE).

CKOpOCTh peakUuH, €€ 3aBUCUMOCTb OT Ppa3IH4YHbIX (DaKTOPOB: TMPHUPOABI PEATUPYIOIIMX BEILECTB,
KOHIIEHTPAIlN{ pearvpyronx BemecTB, Temreparypsl (npasuio Banr-I'odda), miomann peakmponHON
MOBEPXHOCTH, HAIMYMS KaTajau3aTopa. Polib kaTanu3aTopoB B IPUPO/E U MPOMBIIITIEHHOM IPOU3BOJICTBE.
OHeprus akTuBalMy. AKTUBHPOBaHHBIN koMIiekc. KaTanuzaTops! u katanu3. Pois kaTaqu3aTopoB B
MIPUPOJIE ¥ TPOMBIIIJIEHHOM IIPOU3BO/ICTBE.

JlaGopaTopHoe 3aHsiTHE

Jlaboparophas pabotaNe4 M3yueHne 3aBUCUMOCTH CKOPOCTH XUMUYIECKON peakIMU OT KOHIICHTPAITUN
pearupyromux BEIIECTB U TEMIIEPATYPEL.

OK 01
OK 02

Tema 5.2.

Conep:xanue y4eOHOro MaTepuaJia

OK 01




TepmoanHaMu4eck ue
3aKOHOMEPHOCTH
NMPOTEKAHUS XUMHYECKHX
peakuuii. PaBHoBecue
XHMHYECKHX

peakuuii

Teopeanecxoe oﬁyqelme

Jlekums. Knaccudukammss XUMHYECKHX peakuuid: Mo TemioBoMy 3¢QeKTy (9K30TepMHUECKHE,
9HIOTEpPMUYECKHE), IO oOpaTuMocTH (0OpaTnMbie m HeoOparumble). TemoBble A(P(GEKTHI XUMUYECKHX
peakuuii. Tepmoxumuueckue ypaBHeHHs. OOparuMocTh peakuuil. XHMHYECKOE pPaBHOBECHE U €ro
CMeICHNE 10/ ACHCTBHEM Pa3iIHYHbIX (PaKTOPOB (KOHIEHTpAIHMsS PEareHTOB WIIM TPOJYKTOB PEaKIIWH,
JaBJicHHE, TEMIepaTypa) Jsl CO3AaHUs ONTUMAIIBHBIX YCIOBUI MPOTEKAHUS XUMHYECKHUX TPOLIECCOB.
[NonsiTie 00 >HTANBIIMK 1 SHTpONMH. DHeprus [ ub6ca. 3akon ['ecca u cnencTeus u3 Hero. Ponb
CMEILEHUS PaBHOBECHSI B TEXHOJIOTHYECKHX TpOIiEccax

OK 02

IIpakTH4yeckne 3aHATUA

[IpakTiueckass padora Ne§ M3ydeHue BIHAHWS DPA3NIUYHBIX (PAKTOPOB HA CMEIIEHHE XHMHUYECKOTO
paBHOBECHSL.

Pa3znen 6. lucnepcHbie cHCTEMBI

Tema 6.1. Conep:xanue y4eOHOr0 MaTepuaJia OK 01
Hucnepcubie cucreMbl U | TeopeTnueckoe 00yvueHne OK 02
¢axTopsbI HX Jlexmms. ucnepcHbie cucteMbl. Kommonmaeie cucteMbl. VIcTHHHBIE pacTBOPEL. PacTBOpeHme Kak GU3UKO- OK 07
YCTOU"IMBOCTH XuMuaeckui nmpouecc. PactBopsl. CiocoObl mpUroToBiIeHus pacTBOpoB. PacTBopumocTs. MaccoBast oISt

pacTBOpeHHOTO BemecTBa. [IpenenbHo qomycTMble KOHIIEHTPAIMH U MX UCIIOIb30BAHNE B OIIEHKE

sKoJIornyeckoi OezonacHocTu. Knaccupukanus aucnepcHbIX cucTeM Mo cocTaBy. CTpoeHue U pakTopsl

YCTOHYHMBOCTH JUCIIEPCHBIX CHCTeM. Pacrio3HaBaHWe MCTUHHBIX PacTBOPOB, KOJUIOWIHBIX PACTBOPOB U

rpyboaucnepcHbix cucteM. CTpoeHne MuIeIuTbl. PaccenBanme cBeTa MU MPOXOKISHUN CBETOBOTO ITyYKa

gepe3 ONTUIECKU HEOTHOPOTHYIO cpeny (3ddekra Tunmans).

IIpakTHyeckue 3aHATHA

[Ipaktuueckas pabora Ne9 Perenue 3a1ad Ha IPUTOTOBIIEHUE PACTBOPOB.
Tema 6.2. Coaeprxanue yueOHOTo MaTepuaJia OK 01
HccaenoBanue cBOiCTB TeopeT“qe(:Koe Oﬁyqe}[“e OK 02

IIK 1.1.

JUCIEPCHBIX CHCTEM s
X HIeHTUPUKANNHT

Jlexuus. [IpuroroBienue pacTBOpPOB 3a/laHHOM (MOJsIpHO¥)  KOHIIEHTpanuu (¢
MPaKTHKO-OPUEHTHPOBAHHBIMA BOTIPOCAMH), OTIPEEIIEHHE CPEIbI BOJHBIX PACTBOPOB.

IIpakTH4yeckue 3aHATHS

[Ipaktuueckas padora Nel0O [Ipurorosnenne pacTBOpoB 3aJaHHON (MOJISIPHON) KOHIIEHTPAaLUU




Pasnen 7. KauecTBeHHbIe peakiuu 00HAPYKeHHs] HEOPTAHMYECKUX H OPTraHMYeCKUX BellecTB

Tema 7.1. Conep:xanue y4eOHOT0 MaTepuaJa OK 01
Oo0Hapy:xenne OK 02
Teopernueckoe o0yuenmne
HEOPTraHUYeCcKUX - -
KATHOHOB M AHMOHOB Cocrasnenue ypaBHeHui peaxiuii oOHapyXeHus! KaTHOHOB -V rpynn u aHuOHOB, B T.4. B
MOJIEKYJIIPHOH ¥ HOHHOH (hopMmax.
Peakuu oOHapyKeHUs] HEOPTAaHMUECKHUX BELIECTB B pealibHBIX 00BEKTaX OKPYIKAIOIIEH Cpebl.
IIpakTu4yeckue 3aHATHS
[Ipaktuueckas padbora Nel 1 KauecTBeHHbIE XMMUYECKUE PEAKINH, XapaKTepHbIE s 0OOHAPYKEHUS
HEOPTaHUYECKUX BEMIeCTB (KATHOHOB M AaHHOHOB).
Tema 7.2. Conep:xanue y4eGHOr0 MaTepuaJa OK 01
Obnapy:xennue Teopernueckoe o0ydeHme OK 02
OpPraHMYecKUX BellecTB = =
CocraBieHre KaUeCTBEHHBIX PEaKIUi 0OHAPYKEHHUsI OPTaHUUECKIX COSIMHEHUI OTIENBHBIX KIIACCOB.
OTJIEJBHBIX KJIACCOB C
HCII0JIb30BAHUEM
KA4eCTBEHHDbIX PeaKmuii IIpakTHyeckue 3aHATHA
[IpaxTnueckas padora Nel2 KauecTBeHHBIE XHMUYECKIE PEAKIINH, XapaKTePHbIE Ui 00HAPYKEHUS
OpraHMYEeCKUX BEIIECTB.
IpodeccnoHaATbHO-OPUEHTHPOBAHHOE COIEPKAHUE
Pazpgen 8. Xumus B ObITY U IPOM3BOACTBEHHOM 1eATEILHOCTH YeJI0BEKA OK 01
OK 02
Tema 8.1. Xumus B 06Ty |Coepixanne y4eOHOT0 MaTepHAaJIa OK 04
U NIPOU3BOJACTBEHHOH Teoperuueckoe 00yueHue OK 07
esITeN " o =
A BHOCTH HETOBEKA |y normaeckas Ge30MACHOCTb MTOCIIEICTBHN GBITOBON 1 IPOH3BOICTBEHHON IESTENEHOCTH YelIOBEKa, MK 1.1.
CBsI3aHHAS C MepepabOTKON BEIIECTB; OMCK U aHATH3 XMMUYECKOH HHPOPMAIK U3 pa3IHIHbIX
WMCTOYHHKOB (Hay4YHasd U yueOHO-HAydHas JIUTEpaTypa, CPEACTBA MAacCOBOM HH(pOpMAIi, ceTh IHTEpHET U
IpyTHue).
IIpakTH4yeckue 3aHATHS
[MpakTuueckas padora Ne 13Dkonoruueckas 0€30MaCHOCTD MOCIEACTBUN OBITOBOM M MPOU3BOACTBEHHON
JeSITETFHOCTH YeJIOBEKa, CBsI3aHHas ¢ nepepaboTKOM BEIeCTB.
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHUE
Paspmeu 9.1. UccaenoBanne 1 XMMHYECKH aHAIN3 00beKTOB Onocdephl
Tema 9.1.1. OcHoBBI Conep:xanue y4eOHOro MaTepuaJia OK 01




Ja00paTOPHOIl MPAKTHKH
B Mpo(ecCUOHATBHBIX
JabdopaTopusx

TeopeTquCKoe oﬁyqelme

HGKHI/ISI BrmmonaeHne THITOBRIX Pacye€TOB 10 TEMATHUKE DKCIICPUMCHTA (BBIXOJI IIpOAYyKTa pC€aKunuu, Mmacca
HaBCCKH, 00BeEM paCTBOpI/ITGHSI). O6pa60TI<a JAaHHBIX, aHAJIN3 U OLICHKA UX TOCTOBCPHOCTU (BBI‘-II/ICJ'ICHI/IC
CPpCAHCTO 3HAYCHU A DKCIICPUMCHTAJIbHBIX JTaHHBIX, HOI‘peHIHOCTI/I).

IIK 1.1.

Tema 9.1.2. Xumunueckuii
aHaJu3 Npod BOAbI

Conep:xanue y4eOHOro MaTepuaJa

Teopeanecxoe oﬁyqelme

KucmoTHOCTE 1 TIETOYHOCTE BOABL. pH cpenpl 1 MeTOBI ee onpeneneHus. JKecTKOCTh BOABI U METOIHI €€
onpenenenust. CylliHOCTb METOJa TUTPOBAHUSL.

Buiet sxecTKOCTH BOJIBI (BpeMEHHAs U IOCTOSTHHAST). JKeCTKOCTh BOJIbI KaK MMPUYMHA BBITIAJICHUS OCAIKOB
i 00pa30BaHUs CONEOTIONKEHHUN, IMEIOIINX MECTO B OBITY U Ha IPOU3BOJCTRE.

CocraB colel, BBI3BIBAIOUINX KECTKOCTh BOJIbI. XUMHUECKHE MPOLIECCHI, YCTPAHSIONINE )KECTKOCTh BOABL.
YpaBHEHUS XUMUYECKHUX PEAKINH, HILUTIOCTPUPYIOIMINX MIPOIIECCHI, TPOUCXOIAIINE MTPH yCTPAaHSHUN
JKECTKOCTHU. Y CTpaHEHHE BPEMEHHOM JKECTKOCTU OBITOBBIMU M XUMHYECKUMHE criocobamu. CriocoObl
yCTpaHEHHS MMOCTOSTHHON JKECTKOCTH.

OK 07
MK 1.1.

Tema 9.1.3.
XuMu4ecKnii KOHTPOJIb
Ka4yecTBa NMPOJYKTOB
MUTAHUS

Conep:xanue y4eOHOr0 MaTepuaJa

Teopernueckoe o0yuenne

Jlexmus. KauecTBeHHBII XUMIUECKHN COCTaB MPOAYKTOB MuTaHus. BemecTBa, danbscuduimpyromnme
MMPOAYKTEI MIUTAaHUsA, U BEIICCTBA, 3arPpA3HAIONINEC IPOAYKThI IMTAHUA. OHpe,[[eJ'IGHI/IC 3arpA3HAIOIMINX
XUMHUYCCKUX BCHICCTB B IPOAYKTaX MUTaHUA, OIIPCIACIICHUC. Knaccmbnxannﬂ BCIIECTB, HUCIIOJIL3YEMBIX B
MPOJIYKTaX MUTAHUA [0 COCTaBy. VX Ha3HAYEHHUE U IPUMEHEHHUE.

OK 01
OK 02
OK 07
MK 1.1.

Tema 9.1.4.
HccnenoBanue 00LEKTOB
onocdepnl

Conep:xanue y4eOHOT0 MaTepuaJa

TeopeTquCKoe oﬁyqelme

Jlexuus. HoBelme NOCTHKEHUS XUMUYECKON HAYKH U XUMUYECKOW TEXHOJIOTUU. Posib xumun B
00ecreueHNH KOJOTHIECKOM, YHEPTeTUIECKON U MUIIEBON 0€30MaCHOCTH, pa3BUTHH MeAUIMHEL. [IpaBuna
MTOMCKA ¥ aHAIN3a XUMUIECKON MHPOPMAIINN W3 PA3IMIHBIX HCTOYHUKOB (Hay9IHAasl U yaeOHO-HAyIHAS
JUTEeparypa, CpeacTBa MaccoBoi uHdopmaruu, cetb MutepHer). MccnenoBanue o0bekTa 6uochepsl Ha
KHCIIOTHOCTD, IIEJIOYHOCTh, XUMHUYECKHN COCTAB (3arps3HUTEITH, MAaKPO- H MUKPODJIEMEHTHI).

IIpakTH4eckne 3aHATHSA

[IpakTuueckas padora Ne 14 KayecTBeHHBIE ¥ KOJMYECTBEHHBIM  COCTaB MAaTEpHAaJOB
CTPOUTEHHO-PECTABPAIIMOHHON NESITENbHOCTH U AU3aiiHA.

OK 01
OK 02
OK 07
IIK 1.1.

IIpome:xyTouHas arrecTanus: A depeHPOBaHHBII 3a4eT

Bcero:

78




2.4. TemaTuueckuii IVIaH U COJePKAHNE TUCHUILUIUHBI 1JI51 32049HOH (pOPMBI 00yUeHUsI

HaumeHnoBaHue Conep:xanue y4eOHOro MaTepuaJia Oo0beMm, akaj. 1/ Koanl
pa3fiesioB H TeM U (popMbI OPraHM3aALMH JesITeILHOCTH 00yYaroLIuXCsl B TOM 4MCJIE B KOMIIeTeH Ui,
dopme ¢popmupoBanuio
NMPaKTHYeCKO KOTOPbIX
TMOATOTOBKH, CIoCcoOCTBYeT
akaja. 4 3J1eMeHT
NPOrpaMMsbl
1 2 3 4
OcHoBHOe coiep:kaHHe
Pasnes 1. OcHOBBI CTPOCHHUSI BelIeCTBA 4
Tema 1.1. Coaeprxanne y4eOHOr0 MaTepHuaJa OK 01
Crpoenune aTomoB Teoperuyeckoe o0yueHune 2
XHMHYECKUX TEMEHTOB | Jlex 1151, CTpoeHne aTOMOB XMMHUYECKHX 271eMEHTOB COBPEMEHHAS MOJIEb CTPOEHHS aTOMA. DJEKTPOHHASsI
1 IPUPOAA XUMMIECKOM | oy huryparms aToMa. Kinaccupukanys XUMUYECKUX JIEMEHTOB (s-, p-, d-o1eMeHThl). BaneHTHbIe
CBSI3H JIeKTPOHBI. BajeHTHOCTE. DNeKTpOHHAs IPUPOJa XUMUIECKOH CBSA3U. DIEKTPOOTPULATEILHOCTb.
IIpakTH4yeckue 3aHATHSA
[Mpaktudeckas pabora Nel Pemenne npakTHuecKux 3alaHAi Ha COCTaBICHHUE 3JICKTPOHHO-TpapUUECKUX
dbopmyn anmemeHToB 1—4 eproIoB.
[IpakTuueckas padora No2 Perienue 3aganuil Ha HCIOJIb30BaHIE XUMUUECKON CUMBOJIMKY U Ha3BaHUH
COCIMHEHNN
Tema 1.2. Conep:xanue y4eOHOro MaTepuaJa OK 01
Ilepnoauyecknii 3aKoH OK 02

u Tadoauua J1.H1.
MengeieeBa

TeopeTn'{eCKoe oﬁyqelme

Jlexunsa. Ilepuonndeckas cucrtema xumudeckux 3iemeHToB [ .M. Menneneesa.llepuonnueckas cucrema
xumudeckux aneMeHToB .M. MenneneeBa. ®uznueckuit cmbica llepuoguueckoro 3akona .M.
MeHzeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XUMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX
U CJIOKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHHEM XHMHUUYECKOTO 3eMeHTa B Ileproandeckoil cucreme.
MupoBo3s3peHueckoe U HayyHoe 3HadeHue llepuonudeckoro 3akona J[.J1I. Menneneesa. IIpornossr JI.11.
MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHX JIEMEHTOB.

HpaKTI/I‘leCKI/Ie 3aHATUSA

HpaKTI/I"ICCKa}l pa60Ta Ne3 HepI/IOI[I/ILIGCKI/IC HW3MCHEHHMS CBOMCTB XMMUYCCKHUX YJICMCHTOB U UX




COEJIMHEHH B COOTBETCTBUH C MOJI0KeHUEM [leproguyeckon CUCTEMBI.

CamocrosTensHas paboTa 2
Paznen 2. XuMnueckue peakiuu 8
Tema 2.1. Tunsl Conep:xanue y4eOHOro MaTepuaJia OK 01
XHMHYECKHX peakuuii | Teopernueckoe o0yueHue
HCKHI/IH. KHaCCI/I(bI/IKaHI/ISI U THUIIBI XHMHUYCCKHX peaKHI/Iﬁ C Y4JaCTHUEM HCOPraHWYCCKUX BCHICCTB.
KomnuectBennsle oTHomeHus: B xumud. Knaccudukanmuss ¥ TUIBI XUMHYECKHX PEaKIMHd C y4acTHEM
HCEOPraHN4YCCKUX BEIICCTB. KomnuectBeHusle oTHOIIEHUS B XUMHUN. OCHOBHEIE KOJIMYECTBEHHBIE 3aKOHEI B
XMMUH M pacyeTbl MO YPaBHEHUSM XUMHUYECKHX peakuuil. Mojb Kak eAWHHUIA KOJNIWYeCTBa BEIIECTBA.
MomnsipHas Macca. 3aKOHBI COXPaHEHHsI MacChl W DHEPruH. 3aKOH ABOTrajgpo. MOISpHBIH 00BEM Ta30B.
OTHOCUTENBHAs MIIOTHOCTB I'a30B.
Peakmun ~ KoMmiekcooOpa3oBaHWsi C  y4acTHEM  HEOPraHMYECKHMX  BEIIeCTB (Ha  MpuMepe
THIPOKCOKOMIIJIEKCOB IIMHKA U AJIFOMUHHSA).
IIpakTHYecKue 3aHATHSA
[Ipaktuueckas pabora Ned CocraBieHue ypaBHEHUH peaKIiil COSTUHEHUS, PA3JIOKCHHS, 3aMEIICHHUS,
oOMeHa. YpaBHEHHs peaKIMii TOPEeHHsI, HOHHOT'O 00MeHa, OKHCIIEHHUsI-BOCCTaHOBIICHHUSI.
CamocrosiTenbHas paboTa 4
Tema 2.2. Coaepxanne yaeOHOT0 MaTepHuaJia OK 01
DJIeKTPOIMTHYCKAs TeopeTnueckoe 0bydeHme
AMCCOLUALMS M HOHHBII -
oBMen Jlexiust. DNCKTPOJIMTUYECKAs AMCCOIMANMA M WOHHBIM oOMeH. Peakimm wonHoro ooOmena Teopus
JNEKTPOJIMTHYECKON auccoumannu. Peakuun wnoHHOro oOmeHa. CocraBieHHE YpaBHEHMH peaxkiui
HOHHOTI'O O6MeHa IIYTEM COCTaBJICHUSA UX IMOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ. FI/I)Z[pOJH/I?) COJIEH.
CocraBneHne peakuuil ruApoIn3a cojei. 3HaueHHe IHMApon3a B OMOJOTHUECKHX OOMEHHBIX IIpoLeccax.
IIpuMeHeHue ruapoan3a B IPOMBIIUIEHHOCTH.
JlabopaTopHbIe 3aHATHS 2
JlabopatopHast padota Nel Turbl XUMHUYECKHX PEaKIUi
CamocrosTenbHas paboTta 2
Paznen 3. CTpoeHue u cBOMCTBA HEOPTAHUYECKUX BElIECTB 12
Tema 3.1. Coaepxanne yaeOHOT0 MaTepHuaJia OK 01
Kaacenpuranus, OK 02

Teopernueckoe o0yueHue




HOMEHKJIATypa U
CcTpoeHue
HEOPraHUYecKuXx
BellecTB

Jlexmus. Tlpenmer HeopraHuueckod XuMuHU. B3anMMoCBsA3b HeopraHuueckux BeriecTB. Kiaccudukarims
HEOpPraHWYecKHX BelecTB. Kpucrammmdyeckue u amopQHble BemecTBa. THITBI KPUCTAIITMYECKAX PEIIETOK
Knaccudukanus HeopraHMYeCKuX BemlecTB. [IpoCThie M CIIOKHBIC BellecTBa. MeTalbl U HEMETaJLIbL.
Ocobennoctu crpoeHns. Pusnveckne cBoiicTBa. (OCHOBHBIE KIJIACCHI CIIOXHBIX BEHIECTB (OKCHIBI,
TUAPOKCUJIBI, KUCIOTHI, CoNi u Ap.). HoMeHknatypa u Ha3BaHHE HEOPTAaHHMYECKUX BEIIECTB MCXOJIS U3 UX
XUMHYECKOW (HOPMYINBI WM COCTAaBIIEHHE XUMHYECKOH (POpMysbl MCXOIs W3 Ha3BaHHS BEIECTBA IO
MEXIYHApOIHON WIN TPUBUAIBHON HOMEHKIIATYPE.

IIpakTH4yecKkue 3aHATHS

[Ipaktrueckas padora NeS MCTOUHHKN XUMHYECKOW HH(DOPMAITH (CPEACTB MacCOBOM HH(OPMAITHH, CETh
WuTepnuet u apyrue). [ouck nHbOpMAIIUY 110 HA3BaHHUIM, WICHTU(DUKATOPAM, CTPYKTYPHBIM OpMyIaM

CaMocrosTeapHas pa60Ta

Tema 3.2.
DOU3NKOXUMHYECKHE
CBOMCTBA
HEOPraHNWYeCKUX BellecTB

Conep:xanue y4eOHOr0 MaTepuaJia

Teopeaneclcoe oﬁyqelme

Jlexmust. XvuMu4decKue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUIECKUX BEIICCTB (OKCHIIOB, THIPOKCHIOB,
KHCJIOT, cosielt u ap.). Meramnsl. O6mme Hemeramner. O6mue ¢pusndeckre 1 XMMUIEeCKHe CBOCTBA
HemeTa/uioB. Tunuuneie cBolicTBa MetaiioB [Y— YII rpynn. Knaccudukanus u HoMeHKIaTypa
COeTMHEHNH HeMeTautoB. KpyroBopoThl OMOTEHHBIX AJIEMEHTOB B IPUPOIE. PUINIECKHAE M XUMUIECKHE
cBoiicTBa MeTayuioB. CriocoOb! moy4eHus. MexxMoieKyIapHble B3auMo/ieiicTBus. Kpucramnoruaparsl.
ArperarHble cocTOsTHUS BetecTBa. Kpucrammmyeckue u aMmopHbIe BelecTBa. THUITBI KPUCTAIUTHYECKIX
pelIeToK (aTOMHAs, MOJICKYJISIpHAs, HOHHAS, METAUIMYECKast). 3aBUCUMOCTh (PU3UUECKUX CBOWCTB
BEIIECTBA OT THIA KPUCTALTHICCKON permeTku. [Iprmanaer MEHOT000pa3us BemecTB. COBpeMEHHBIC
MPEJICTABJICHUS O CTPOCHUHU TBEP/IBIX, JKUAKUX U ra3000pa3HbIX BeliecTB. JKuKue KpUCTalbl,

JlaGopaTopHble 3aHATHS

JlaGoparophas pabora Ne2 CBoiicTBa META/NIOB U HEMETAIIIIOB

CamocTrosiTenbHas paboTa

OK 01
OK 02

Tema 3.3.

IIpousBoacTeo
HEOPTraHNYeCKUX
BellecTB. 3HAYEeHHEe U
NnpUMeHeHue B ObITY U Ha
NpPou3BOACTBE

Conep:xanue y4eOHOr0 MaTepuaJa

Teopernueckoe o0yuenune

OO0mue mpeacTaBleHUs] O MPOMBIIIICHHBIX CIIOCO0axX TOJMYYEeHHS XWMHYECKHX BEIIeCTB (Ha MpHUMepe
MIPOM3BOJICTBA aMMHaKa, CEPHOI KUCIOTBHI).

qepHaﬂ " IBCTHas MCTAJUIypTrus. HpaKTquCKOC MMPUMCHCHUC DJICKTPOJIU3a I MOJYYCHHS HICJTIOYHBIX,
LIEJIOYHO3EMEbHBIX METAIIOB U aIFOMUHUA. CTEKJI0 ¥ CUIMKATHAAIPOMBIIIJIEHHOCTD.

[IpoGnema 0TX00B M TOOOYHBIX MPOIYKTOB.

IIpakTH4yeckne 3aHATUA

OK 01
OK 02




[IpaxTrueckas padora Ne6 Ponu Heopranndeckoil XMMHUHU B Pa3BUTHHN OOIIECTBEHHOTO MUTAHUS, CO3JaHUH
HOBBIX BelecTB. M3ydyeHue nokasareneii 6€30MacHOCTH MHUILIEBOI MPOIYKLHUH.

CamocrosTenpHas paboTa 4
Paznen 4. CTpoeHue u cBOMCTBA OPraHUYeCcKHX BelleCTB 14
Tema 4.1. Copep:xanne y1e0HOI0 MaTepHuaJia OK 01
Knacendukanus, Teopernueckoe o0yueHue
cTpoeHue U -
HOMeHK.JIaTypa Jlexuus. Ilpenmer opraHndeckodl XuMmMuHM. B3aMMOCBsSI3p HEOPraHMYECKMX W OPraHUYECKUX BEILECTB.
OPraHHYecKHX BeleCTB XUMHYECKOe CTPOEHHE KakK TMOPSIOK COEJVHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX BaJICHTHOCTH.

OcCHOBHbIE MOJOXKEHHUS TEOPUH XUMHYECKOTO CTPOCHHUsS OpraHuuecKux coenuHeHuil A.M. Bytieposa.

N3omepusa n usomepsillosBinenue u pa3BUTHE OPTaHUYECKON XUMHUM Kak HayKu. [Ipeamer opraHndeckon

XUMuU. MeCTO M 3HaueHHE OPraHMYECKOW XHUMHHM B CHCTEME €CTECTBEHHbIX HayK. B3auMocBssb

HEOPraHWYECKUX M OPraHMYECKUX BELIECTB.

XHUMHUYECKOE CTPOEHHE KaK MOPSI0K COSTMHEHUSI aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJICHTHOCTH.

OcHOBHBIE MOJIOKEHUS TCOPHH XUMHUUECKOTO CTPOCHHSI OpraHuyueckux coenuHenuii A.M. bytneposa.

VYrnepoaHslil ckeneT opraHuyeckoi MoJieKyIbl. MosleKyJIsspHbIE U CTPYKTYpHBIE (pa3BepHYTHIE,

COKpAILIEHHbIE) XUMHYECKHE (POPMYJIbl. 3aBUCHMOCTh CBOICTB BEILIECTB OT XUMHUUECKOI'O CTPOEHHUS

MoutekyIl. MI3omepust u n3oMepsl (CTpyKTypHas, reoMeTpudeckas (Ipc-Tpanc-uomepus). Kparnocts

xuMuaeckoii cBs3u. IlonsaTre o pyHKuMOHANBEHOU Tpynme. [IpuHIMIBI KitaccuUKau OpraHuYeCKUX

coeTuHeHNH. MexxayHapoaHas HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYpbl OpPraHUYeCKUX COeIMHEHUH.

CamocrosTenbHas padoTa 4
Tema 4.2. CBoiicTBa Conep:xanue y4eOHOr0 MaTepuaJa OK 01
OPraHuYecKHuX OK 02
coeqHHeHH il Teopernueckoe o0yuenmne

Jlexmmst. PU3HKO-XUMUIECKUE CBOMCTBA OPTAaHMUECKIX COCTUMHECHUN OTAETHHBIX KIIACCOB (0OCOOCHHOCTH
KJaccu(UKaIMKU 1 HOMEHKJIATYPhI BHYTPHU KJlacca; TOMOJIOTHYESCKUIA Psit U 001as popMmyia; U30MEpHs;
(hm3rIecKue CBOMCTBA; XMMHYECKHE CBOMCTBA; CIIOCOOBI omydenus): [IpenensHpie yriieBog0POIbL.
I'openre MeTaHa Kak OJIMH W3 OCHOBHBIX UCTOYHHMKOB TEIUIA B POMBIIIICHHOCTH U ObITY.[IpenenbHbie
YTiI€eBOAOPOIbI. FOpeHI/Ie MCTaHa KaK OJMH U3 OCHOBHBLIX UCTOYHHKOB TCILIa B MIPOMBINUICHHOCTH U 6I)ITy.
CBoiicTBa NPUPOIHBIX YTIEBOIOPOIOB, HAXOXKICHUE B IPUPOJIC U MPUMEHEHUE alKkaHoB. HenpenenbHble u
apomaTH4ecKue yriaeBoaopoasl. [lomumepunsanus 3THiieHa Kak OCHOBHOE HalPaBJIIEHUE €T0
ucnonb3oBanus. Kuciopoacoaepxkaiiye coenuHeHU. A30TCOACPKAIINE COSAUHEHUS (AMUHBI U
AMHUHOKHUCJIOTHI, OCJIKN).

JlaGopaTopHble 3aHATUS

JlaGopaTtopHas paboTtaNe3 [losydueHne STHICHA U U3YICHHIE €TO CBOMCTB.




CamocrosrenbHas paboTa 6
Tema 4.3. Opranndeckune |Conep:kaHue y4eOHOr0 MaTeprasa OK 01
BellleCTBa B OK 02
JKU3HEAEeSI TeJIbHOCTH B Teopernuecioe 00yuenue K 1.1.
yesoBeka. [IpousBoacreo [Jlekiusa. buoopranmyeckue coenuHeHus. . IIpOM3BOACTBO OpPraHMYECKHX BEIIECTB: IMPOU3BOICTBO
U IPpUMEHEeHHue MeTaHoa, nepepaborka HepTu. [lomMATWIEH Kak KPYMHOTOHHAKHBIM MPOIYKT XUMHUYECKOTO
OpraHMYecKUX BellecTB B [Tpon3Bo/icTBa. [Ipimenenue stunena. [Ipon3BoacTBO U MpuMeHeHHe KaydyKa U pe3uHbl. CHHTETHYECKUe
NPOMBILLIEHHOCTH Y UCKYyCCTBEHHBIC BOJIOKHA, UX CTPOEHHUE, CBOWCTBA. Polb opraHMveckol XMMHUH B PEIICHUU MPoOiieM

JHEepPreTHYecKor Oe30MacHOCTH, B Pa3BUTHM MEIWIMHBI, CO3/IaHHM HOBBIX MaTepHajoB, HOBBIX

WCTOYHHMKOB 3HEPTrUu (abTepHATHBHBIC WCTOYHUKU 3Hepruu).lIlpumeHeHne u OwoNormyeckas poib

yraeBooB. OKHCIEHHE YTIEBOJOB — HMCTOYHUK SHEPTHHU XKUBBIX OpraHm3MoB. OOjacTé NmMpUMEHEHUs

aMUHOKUCIOT. [lpeBpamieHuss OenkoB mnHIM B OpraHu3Me. buonorndyeckne (QyHKIUH OCIKOB.

buonornyeckne GyHKIMKM JKAPOB. Poib opraHWYecKko XWMHM B pEIICHHH TPOOJIEM IHINEBOMH

0e301acHOCTH.

HYKJIGI/IHOBLIG KHCJIOTBI: COCTAaB U CTPOCHUC. CTpOGHI/Ie HYKJICOTHIOB. Cocrasn HYKJICUHOBBIX KHUCJIOT

(IHK, PHK).

Poutb HyKJIEHHOBBIX KHCJIOT B )KH3HEESTEIbHOCTH OPTaHU3MOB.

JlaGopaTopHoe 3aHsiTHE

IIpodeccnoHATBLHO-OPUEHTHPOBAHHOE COlePKAHNE

IIpakTH4yecKue 3aHATHS

[Mpaktuueckas pabora No7 PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aaHMH TI0  COCTaBJICHUIO

XUMHYECKUX PEAKIUi, OTPAKAIOMINX XMMHYECKYI0 aKTUBHOCTh OPTaHHYECKUX COSAMHEHUHN B Pa3IMIHBIX

cpenax (MPUPOIHBIX, OMOTOTUIECKUX, TEXHOTCHHBIX ).

CamocTrosiTenbHas paboTa
Paznen 5. Kunernueckue ¥ TepMOJAMHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUA XMMUYECKHX peaKkuui 10
Tema 5.1. Conep:xanue y4eOHOr0 MaTepuaJia OK 01
Kunernueckue OK 02

Teopernueckoe 00yueHue




3aKOHOMEPHOCTH
NPOTEKAHUSA XMMHYECKUX
peakuuit

Jlekius. Xumuueckue peakiuu. Kraccudukaius XUMHYECKHX peakiuil: mo (a3oBOMY COCTaBy|
(roMOTeHHBIE W  TeTepOTeHHbIE), 10  HWCIOJH30BAHHWIO  Karajam3aropa  (KaTalUTHYECKHE W
HEKATaTUTUICCKUE).

CKOpOCTh peakIM{, €€ 3aBHCUMOCTh OT Pa3lUYHBIX (PAaKTOPOB: MPHUPOABI PEArHpPYIOIIUX BEIIECTB,
KOHIICHTpAllUM Pearupylouux BEIIeCTB, TeMreparypsl (npasuwio Bant-I'odda), miomanu peakuuoHHOH,
MMOBEPXHOCTH, HAIMYHSI KaTajau3aTopa. Poilb KaTaqn3aTopoB B MPUPO/IE U MPOMBIIIIEHHOM ITPOU3BOJICTBE.
OHeprus akTHBalH. AKTHBUPOBAaHHBINA KoMIieke. KaTanusarops! u karanus. Poib kaTtanu3aTopos B
MIPUPO/IE ¥ MPOMBIIIIIIEHHOM ITPOU3BOICTBE.

JlaGopaTopHOe 3aHsITHE

JlaGoparophas pabotaNe4 V3yueHre 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEAKIIMU OT KOHIICHTPALIUN
pearupyronrux BEMeCcTB U TEMIIEPaTyPhI.

CamocrosTenbpHas paboTa

Tema 5.2. Conep:xanue y4eOHOr0 MaTepuaJa OK 01
Tepmoaunamuyeck ue Teopernueckoe ofyuenue OK 02
JaKoHoMepHocTH Jlekums. Knaccudukamuss XUMHUYECKHX peakIUid: MO TermoBoMy 3(PQeKTy (PK30TepMHUECKHE,
TPOTCKAHMIH XHMUHCCKHUX SHIIOTEPMUYECKHE), 0 oOpatumoctu (oOpatumble U HeoOpaTuMble). TeroBeie 3PHEKTH XUMHUUECKHX|
peakuuii. PagHosecue peakimii. TepMoxumuueckne ypaBHeHHA. OOpaTUMOCTh peakiuii. XWUMHYECKOe pPaBHOBECHE H €ro
XHMHHCCKHX CMeIICHNE 1O ACHCTBHEM Pa3IMYHBIX (aKTOPOB (KOHIEHTpALHMsS PEareHTOB WIIM NMPOIYKTOB PEaKIUH,
peaximn JTaBJICHNE, TEMIIEpaTypa) Ui CO3AAHNS ONTUMANBHBIX YCIOBHN MPOTEKAHUS XUMHUUECKHUX TIPOIIECCOB.
[TonsTre 00 ’HTATBIINN U HTpOoTHH. DHeprus [ md0ca. 3akoH ['ecca u ciencTBus u3 Hero. Pob
CMEIIEHHUS PaBHOBECHSI B TEXHOJIOTHYECKHX TpoIieccax
IIpakTH4yeckue 3aHATHS
[Mpaktuueckas pabora Ne§ W3ydeHue BIHMSHUS Pa3NUYHBIX (AKTOPOB HAa CMEIICHHE XHMHUYECKOTO
paBHOBECHSL.
CamocrosTenpHas paborta
Pazgen 6. lucnepcHbie cucTreMbl
Tema 6.1. Coaepxanne yaeOHOr0 MaTepHuaJia OK 01
Jducnepcubie cucreMbl B | Teopernueckoe 00y4eHue OK 02




(pakTopsI ux Jlekuus. [ducnepcuelie cucrembl. Komnonaneie cucrtemsl. VicTHHHBIE pacTBOpHL. PacTBopeHHe Kak pHU3HKO- OK 07
YCTOMYMBOCTH xuMmdecKuii mporecc. PactBopbl. CriocoOsI pUTOTOBIIEHHS pacTBOPOB. PacTBopuMocTs. MaccoBast 1o

pacTBOpeHHOTO BelecTBa. [IpenenbHo 1omycTUMble KOHIEHTPALMK U MX UCIIOIb30BAHNE B OLIEHKE

AKOJIOTHIEeCKO# Oe3omacHocTr. Kiaccudukarus TUCTIepCHBIX CUCTEM 10 cocTaBy. CTpoeHue U (DaKTOPhI

YCTOMYHMBOCTH JUCIIEPCHBIX CUCTEM. Pacrio3HaBaHNWE UCTHUHHBIX PacTBOPOB, KOJUIOWIHBIX PaCTBOPOB U

rpyboaucriepcHsx cucreM. CTpoeHne MUIIeIUTEl. PaccenBaHme cBeTa Mpu MPOX0KIEHHHA CBETOBOTO ITy4YKa

4yepe3 ONTUYCCKH HEOTHOPOIHYIO cpeny (3¢ dexra Tunmans).

IIpakTH4eckune 3aHATHSA

IIpaktuueckas pabora Ne9 Pemenne 3aa4 Ha IPUTOTOBIICHUE PACTBOPOB.

CamocrosTensHast paboTa
Tema 6.2. Copep:xanue y4eOHOro MaTepuaJia OK 01
HcciaenoBanue CBOICTB TeopeT“qe(:Koe Oﬁyqe}["e OK 02
AMCIEPCHBIX CUCTEM ISt | Jlekust. [IpurotoBnenue pacTBOpoOB 3a/IaHHO (MOJIIpHOHM)  KOHIIEHTpauuH (C HK L.1.
MX WICHTHHKAN NN MIPaKTUKO-OPUEHTHPOBAHHBIMHU BOTIPOCAMH ), OTIPEACIICHUE CPEIBI BOIHBIX PACTBOPOB.

IIpakTH4yeckue 3aHATHS

[Ipaktuueckas padbora Nel0 [Ipurorosnenne pacTBOpOB 3aJaHHON (MOJISIPHOW) KOHIIGHTPALIH

CamocrosiTenbHas padoTa
Pazgen 7. KauecTBeHHbIe peakiuv O0HAPY:KEHUSI HEOPraHUYeCKUX U OPraHMYeCKUX BellecTB
Tema 7.1. Conep:xanue y4eOHOr0 MaTepuaJia OK 01
Oonapy:keHue OK 02

Teopernueckoe o0yuenmne
HEOPraHUYeCcKUX - -
KATHOHOB M AHHOHOB Cocrasnenue ypaBHEHHUH peakiuit oOHapyXeHus! KaTHOHOB [-VI rpynn u aHnOHOB, B T.4. B

MOJIEKYJIIPHO# U HOHHOH (hopMmax.

Peakiuu oOHapyKeHUs] HEOPTaHMUYECKHUX BELIECTB B pealIbHBIX 00BEKTAaX OKPYKAIOIIEH Cpelibl.

IIpakTHYeckue 3aHATUS

[Ipaktuueckas padbora Nell KauecTBeHHbIE XMMUYECKHE PEAKLIMH, XapaKTePHbIC JIs1 OOHAPY KEHUS

HEOPraHWYECKHX BEIIECTB (KaTHOHOB M aHHOHOB).

CamocrosTenbHas paboTta
Tema 7.2. Conep:xanue y4eOHOro MaTepuaJia OK 01
OoHapy:keHue OK 02

Teopernueckoe o0yuenmne




OpPraHuYecKHuX BellecTB
OT/JIEJBHBIX KJIACCOB C
HCMO0JIb30BaAHHEM
Ka4yeCTBEHHBIX peakuuii

CocraBiieHrEe KaueCTBEHHBIX peaKum?I O6H3py>KCHI/I$I OpTraHUYCCKUX COGIII/IHCHI/Iﬁ OTACIBbHBIX KJIACCOB.

IIpakTH4yeckue 3aHATHS

[TpakTnueckas padbora Nel2 KauecTBeHHbIE XMMUYECKUE PEAKLIMH, XapaKTePHbIC 151 OOHAPY KEHHS
OpraHMYEeCKUX BEIIECTB.

CamocrosiTenbHas paboTa 2
IIpodeccnoHaILHO-OPHEHTUPOBAHHOE CO/leP:KaHUe
Pa3znen 8. Xumusi B ObITY U MPOU3BOACTBEHHO AeATEJIBLHOCTH YeJI0BEKA 2 OK 01
OK 02
Tema 8.1. Xumusi B 6611y |Coepixanue yueGHOTo MaTepuaJia OK 04
U IIPOU3BOJACTBCHHOH Teopernueckoe 00yueHne OK 07
SITETbHOCTH YeJI0BEK o = -
ACATETBHOC CIOBEKA |51 omormueckas 6e30MaCHOCTh OCIEACTBHIT GHITOBOI H MPOM3BOCTBEHHOM JCATEIHHOCTH YeI0BEKa, K 1.1.
CBsI3aHHAs C [1epepabOTKON BEIIECTB; IOMCK U aHATH3 XUMUIECKON HHPOPMAIIK U3 pa3IMIHbIX
HCTOYHUKOB (HaydHas U y4eOHO-Hay4YHas JIUTEpaTypa, CpeICTBa MaccoBol nH(popManuy, cetb HTEepHeT 1
IPYTHE).
MpakTyeckune 3aHsATHS
[IpakTuueckas padora Ne 13Dkonormueckast 6€30MacHOCTh MOCIEACTBHI OBITOBOW U MPOU3BOICTBEHHOM
JIeITeIbHOCTH YeJIOBEKa, CBSI3aHHAas C IepepaboTKON BEIEeCTB.
CamocrosiTensHas paboTta 2
ITpodeccnoHaAJIBbHO-OPUEHTHPOBAHHOE COACP/KAHUE
Paznen 9.1. UccienoBanne U XMMH4YeCKHii aHAIU3 00beKTOB OHochepbl 18
Tema 9.1.1. OcHOBBI Coaepxanne yaeOHOr0 MaTepHuaJia OK 01
J1a00paTOPHOIl MPAKTHKH IIK 1.1.
Teopernueckoe 00yueHue
B NIpodecCHOHAIBHBIX
JlaGopaTopusx Jlexuyst BeiroHeHNE TUTIIOBBIX PACYETOB 110 TEMATHKE SKCIIEPUMEHTA (BBIXO[ MPOAYKTa PEakLuy, Macca
HaBeCKH, 00beM pacTBopurelst). OOpaboTka MaHHBIX, aHAJIN3 U OIICHKA WX JTOCTOBEPHOCTH (BHIUUCIICHHE
CPEIHEro 3HaYeHUs SKCIIEPUMEHTAIBHBIX JAHHBIX, IOTPEIIHOCTH).
CamocrosTenpHas padoTa 2
Tema 9.1.2. Xumnuecknii |{Coaep:kanue y4eOHOI0o MaTepuaJjia OK 07
AHAJIM3 NPOO BOJbI Teopernueckoe o0yuenmne 2 NK 1.1.

KucnotHOCTS ¥ mIemo9HOCTh BOABL. pH cpenbl 1 MeTo bl ee onpeeneHus. JKecTKOCTh BOIBI K METOIBI €€
onpenencHrst. CyIHOCTh METOIa TUTPOBAHUS.

BI/I,Z[I)I KECTKOCTH BOIbI (BpeMeHHafI n HOCTO?IHHaH). KectkocTh BOJbI KaK INpUYrHAa BBINIAJACHUS OCAJIKOB




i 00pa30BaHus CONEOTIOKEHHUN, IMEIOIINX MECTO B OBITY M Ha IPOM3BOCTRE.

CocTaB coeil, BRI3BIBAIOIINX JKECTKOCTh BOJIbI. XUMHUYECKHE TIPOIIECCHI, YCTPAHSIONINE KECTKOCTD BOJBI.
YpaBHEeHUS XUMUUYECKHUX PEAKLUN, WIIHOCTPUPYIOLUX IPOLIECCHI, IPOUCXOISAIINE IPH YCTPAaHEHU U
JKECTKOCTH. Y CTpaHEHHE BPEMEHHOMN )KECTKOCTH OBITOBBIMU M XUMHUECKUMH crtoco0amMu. CIIocoOsI
yCTpaHeHHs OCTOSTHHOM JKECTKOCTH.

CamocTrosiTenbHas paboTa 4
Tema 9.1.3. Conep:xanue y4eOHOT0 MaTepuaJa OK 01
XHMHU4YeCKH KOHTPOJIb OK 02
Teopernueckoe o0yuenune
Ka4yecTBa MPOIYKTOB OK 07
NUTAHUS Jlexuus. KauecTBeHHBII XMMUYECKUI cOCTAaB NPOIYKTOB nuTaHus. BemecTsa, panscuduuupyrommue K 1.1.
MPOJYKTHI MUTAHUS, U BEIIECTBA, 3arpSA3HAIONINE MPOAYKTHI MuTaHus. OnpeaeneHue 3arpsa3Hsonix
XMMHYECKUX BEIIECTB B MPOAYKTaX MUTaHuA, onpenenenne. Kinaccudukanus BemecTs, HCIOIb3yEMBIX B
MPOJYKTaX MUTAHUS [0 cOCTaBY. VX Ha3HaueHNE U PUMEHEHHE.
CamocrosiTenbHas paboTa 4
Tema 9.1.4. Conep:xanue y4eOHOr0 MaTepuaJa OK 01
HccnenoBanue 00LeKTOB TeopeTquCKoe Oﬁyqe].[p]e OK 02
Guocgepn! Jlekusa. Hogeilline TO0CTUXKEHUS XUMUYECKON HAYKH U XUMHUYECKOH TEXHOJOTUH. Posib XUMUM B OK 07
o0ecreueHu N SKOJIOTHUECKON, SHEPTeTHUECKON M UILEBOM 0€30MacHOCTH, pa3BUTHN MeIUIMHEL. [IpaBuma IIK 1.1
MOWCKA U aHaJIN3a XUMUIECKONW MHPOPMAINY U3 PA3IMIHBIX HCTOYHUKOB (Hay4YHAas U y4eOHO-HayJIHAs
JIUTEeparypa, CpeacTBa MaccoBoi nHpopmanuu, cets MaTepHeT). MccnenoBanue o0bekTa 6nochepsl Ha
KHCJIOTHOCTb, IEIOYHOCTh, XUMHYECKHI COCTaB (3arpsA3HUTENN, MAKPO- U MUKPORJIEMEHTHI).
IIpakTH4yeckue 3aHATHS 2
[IpakTnueckas padora Ne 14 KadecTBeHHBIE ¥ KOJNMYECTBEHHBIH COCTaB MaTEpHAaJOB
CTPOUTEIBHO-PECTABPALIMOHHOM IEATEIbHOCTH U JU3aiHa.
CamocrosTenbHas paboTa 4
IIpomexyTouHas atrecTauus: AU depeHIMpPOBaHHBIN 3a4eT 2

Bcero:
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3. YCJIOBUSA PEAJIMBALIMU TPOT'PAMMBI JUCHUTTJIMHBI
3.1. TpeGoBaHusA K MaTEePHAJIBbHO-TEXHHUYECKOMY O0ecrie4eHUuI0

JUist peanuzanud OpOrpaMMbl JUCUHUIUIUHBL «XHMHS» MPETyCMOTPEHBI
CHeLMAJIbHbIE TOMEILEHUSI.

CrenuanbHble TOMEIIEHHS TPEJICTABIIAIOT cO00i yueOHble ayIUTOpUM IS
OpOBEIACHUS 3aHATUH BCEX BUJAOB, MPEAYCMOTPEHHBIX 00pa3oBaTENbHON
OporpaMMoi, B TOM 4MCJIE TPYNIOBBIX M WHIUBUAYAJIbHBIX KOHCYJbTALIUH,
TEKYLIEro KOHTPOJISI U MPOMEXKYTOYHOW aTTECTAllMM, a TAKXKE MOMEUIECHUS s
CaMOCTOSITENILHOM ~ paboThl, OCHAIIEHHbIE O0OPYJOBaHHEM, TEXHUYECKUMU
CpelcTBaMM  OOydYeHHs W  MaTepuallaMH, YUYWUTHIBAIOIIUMH  TPEOOBAHUS
MEXTYHAPOIHBIX CTaHIapPTOB.

Kabuner «Xumum»  ocHamieH oOopyaoBaHueM: pabodyee  MeCTO
MeIaroruueckoro paboTHuUKa (CTOJN, CTyid); MeOenb ydeHUYecKas; JocKa s
nucbMa MesioM; MH(GOPMAlMOHHBIN CTEH]; HarjsgHble MocoOus; TpuOyHa s

BBICTYIUICHU .
Texnuueckue cpeacrBa oO0ydeHMs: JIOCKa JJi  [UCbMa  MEJIOM,
UH(pOpPMALIMOHHbIE CTEH/BIL, KOMILJIEKT HarJIs JHbIX MOCOO Ui,

HOYTOYK/TIEpCOHATILHBIN KOMIBIOTEP, SKPaH, MyIbTUMEINATIPOCKTOP.

3.2. UudopmanuonHoe odecrieyeHre 00yueHust

3.2.1. OcHOBHBIE€ HCTOYHUKH (XUMMUSI)

1. Kypun, A. A. Xumust. 10-11 knacc. ba3oBsiii ypoBeHb : yueOHuK / A. A.
XKypun. - Mocksa : M3natensctBo «IIpocBenienuer, 2024. - 176 c. - ISBN 978-5-
09-099535-1. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1928204. — Pexxum qocTyma: no moJrnucke.

2. T'abpuensin, O. C. Xumus. 10 xiacc (6a30Bblii ypoBeHs) : yueonuk / O. C.
lNabpuenss. - 10-e u3n., crep. - Mocksa : MznarensctBo «IIpocBemenuey, 2024;. -
192 c. - ISBN 978-5-09-101657-4. - Tekct : onektpoHHbii. - URL:
https://znanium.com/catalog/product/2090098. — Peskum gocTyma: mo monucKe.

3. Xumus. 11 kmacc (6a3oBbiii ypoBenb) : yueOHuk / B. B. Epemun, H. E.
Ky3bmenko, A. A. [Ipo3nos, B. B. JIlynun ; noa. pea. B. B. Jlynuna. - 9-e u3n.,
crep. - Mocksa : M3narensctBo «lIpocBemenuer, 2024. - 226 c. - ISBN 978-5-09-
101653-6. - Tekct ; AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2090091. — Peskxum qocTyma: no mojmnucke.

3.2.2. /lonoJiHUTEIbHbIE MCTOYHUKH (XUMMUSA)

1. Audunorenoa, . B. Xumus : y4eOHUK U TPAKTUKYM JJIsI CPEIHETO
npodeccuonansHoro obpasosanusi / . B. Andunorenosa, A. B. babkos, B. A.
[TonkoB. — 2-e u3a., ucnp. u aon. — Mocksa : U3garensctBo FOpaiit, 2024. —
291 c¢. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-11719-6. —


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

Tekcr : anexktpoHHbIN // ObpazoBarenbHas miargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/538526.

2. Tynukun, E. 1. Xumusa. B 2 u. Yacte 1. OOmas u HeopraHuuyeckas
XUMUS . y4eOHWK IS cpedHero  npogeCCHOHAIBHOTO  00pa3oBaHus /
E. U. Tynukud. — 2-e¢ u3a., ucnop. u jpon. — Mocksa : M3zaarensctBo FOpaiir,
2023. — 385c.— (IIpodeccuonanvuoe o6OpazoBanue). — ISBN 978-5-534-
02748-8. — Texkcrt : anextponHslii // ObpazoBarensHas maatdopma FOpait [caiir].
— URL: https://urait.ru/bcode/513730.

3. Tynukun, E. . Xumus. B 2 4. Yacts 2. Opraanueckast XuMusl : y4eOHUK

s cpenHero mnpodeccroHanbHoro odopazosanusi / E. . Tynukun. — 2-¢ 3.,
ucnp. u jgon. — MockBa: M3parensctBo FOpaiit, 2023. — 197 c. —
(ITpodeccuonanbHoe obpazoBanue). — I[SBN 978-5-534-02749-5. — Tekct
anekTpoHHbI // OOpasoBarenbHas tiargpopma HOpaiit [caitit]. — URL:

https://urait.ru/bcode/513731.
4. XuMmus : y4yeOHUK IS CpeIHEero MpodecCUOHATLHOrO o0pa3oBaHus /
1O. A. Jlebenes, I'. H. ®aneeB, A. M. l'onyoes, B. H. IllanoBan; mox oOmei

penakuuent I'. H. ®ageeBa. — 2-e wu3a., mnepepad. u  jgom. — Mocksa :
N3narensctBo FOpaiit, 2024. — 431 ¢. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-9916-7723-3. — Tekct : onekTpoHHbI // OO6pa3oBarenbHas

wiargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/537876.

3.2.3. Ilepeyenb MH(POPMALMOHHBIX pecypcoB ceTn «AHTEpHETY,
B TOM 4Hcjie HHPOPMALHOHHO CTIPABOYHBIX CHCTEM

1. www.interneturok.ru  («Bumeoypokn 1o  mpeameraM  IIKOJBHOU

IPOTrPaMMBI» ).

2. www.chemistry-chemists.com/index.html (9TEeKTPOHHBIH KypHa
«XVMUKH U XUMHS).

3. www.hemi.wallstru  («Xumus.  OOpa3oBarenpHbli  caWT  Aus
IIKOJIbHUKOB).

. www.alhimikov.net (OGpa3oBarenbHbIil CalT 11 MKOJIHHUKOB).
. www.chem.msu.su (OnexkTpoHHast OMOIUOTEKAa IO XUMUK).

. www.hvsh.ru (xypHan «XuMHs B IIKOJIE»).

. Www.hij.ru OKypHaJI «XUMUS U KU3HBY).

N L

3.2.4. llepe4eHb JIUIEH3MOHHOIO M CBOOOHO PACIIPOCTPAHAEMOI0
NMPOrpPaMMHOI0 o0ecre4eHusi, B TOM YHCJIe 0Te4eCTBEHHOr0 NPOMU3BOACTBA

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 OCBOEHHUA JUCIIUITJIMHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3YJIbTATOB 00y4YeHUs

Kon OK, IIK

IToxa3zaTen 0CBOCHHOCTH KOMIIETEHITHIA

®opMbl KOHTPOJISA

H METOAbI OICHKH

OK 01. Beibupath
CHOCOOBI PeIIeHUs
3a1a4
npodeccruoHanbHON
JeSITEIIbHOCTH
NPUMEHUTEIBHO K
pa3IuIHBIM
KOHTEKCTaM

- 000CHOBaHHOCTH IJIAHUPOBAHUS yueOHOU
U Ipo(heCCUOHANIBHOM JeITeNbHOCTH;

- COOTBETCTBHUE PE3YJIbTaTa BHIIOTHEHHS
npoecCHOHATIBHBIX 3a4a4 3TAIOHY
(cranmapTtam, oOpaslam, aaropuTmy,
YCIIOBHSIM, TPEOOBAHHSM WIIH OKUIAEMOMY
pe3ynbTary);

- CTCIICHb TOYHOCTH BBIITOJTHCHUS
IIOCTABJICHHBIX 3aJ1a4

OK 02. Ucnonbs3oBaTh
COBpPEMEHHbBIE
CpelCcTBa IOUCKa,
aHanM3a u
HWHTEPIIPETAIIH
uHpOpMaIUU U
nH(pOpMAITMOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 3a/1a4
npodeccruoHanbHON
JeSITeTbHOCTH

- YMEHHUE aHAJIU3UPOBATh
XMUMHUYECKYI0 HH(POPMALIUIO, TOJIy4aeMyto
W3 pa3HbIX UCTOYHHUKOB (CPEACTB MacCOBOM
UH(pOpMaLINH, CETh

WnTepuer u npyrue);

- BJIaJICHHE OCHOBHBIMHU METOAAMMU
Hay4YHOTO MO3HAHUs BEUIECTB U SBJICHUN

YCTHBIN OIIPOC;
- (poHTaNBHBIN OMPOC;
- OLIEHKA KOHTPOJbHBIX
pabor;
- HaOmroneHue 3a
XOZIOM BBITIOJTHEHUS
nabopaTopHbBIX PadoT;
- OILICHKA BBITIOJTHEHUS
1ab0paTOpHBIX padoT;
- OLIGHKA MPaKTUYECKUX
pabot
(pelieHrs KaYeCTBEHHBIX,
pacyeTHBIX,
npodeccruoHanbHO
OPUEHTHUPOBAHHBIX
3a/1a4);
- OIICHKA TECTOBBIX
3aJaHuM;
- HaOmroneHue 3a
XOJIOM BBITIOJTHEHUS
WHIUBUTYATBHBIX
MIPOEKTOB U OIICHKA
BBHITIOJTHEHHBIX ITPOEKTOB;

JK3aMeH

OK 04. O¢ddextuBHO |- OBJIQJICHWE HaBBIKAMU  y4eOHO-

BSaHMOﬂeﬁCTBOBaTL u I/ICCJICI[OBaTCJII)CKOf/'I, HpOGKTHOfI u

paboTaTh B COLIMAJILHON JEATEIBHOCTH;

KoJuIeKTHBe U KoMane | OBJIQJIEHHE  YHUBEPCAIBHBIMU
KOMMYHUKATHBHBIMU J1€UCTBUAMHU

OK 07. ConelicTBOBATE

COXPaHEHHUIO - yYMEHHE co0r1aTh paBUJIa

OKPY’Karomen cpesl, 9KOJIOTUYECKH 11€JIeCO00pPa3HOTO MOBEICHHUS

PecypcocOepekeHuio, | g OBITY M TPYJOBOH N1EATEIBHOCTH B LIENAX

MPUMEHSATH 3HaHUS 00
M3MECHEHUH KIMMaTa,

TIPUHIIHAIIBI
OepexITMBOTO
MIPOU3BO/ICTBA,
3¢ exTUBHO
JIIECTBOBATEL B
Ype3BbIYAHBIX

COXpaHEHUs CBOETO 310POBBS 51
OKpY KaroIlen MIPUPOIHOMN cpensl,
YYHATBIBATh OIIACHOCTH BO3JEWCTBUSA Ha
JKUBBIC OpraHU3MBI OIIPEIEIIEHHBIX
BEIIIECTB, IIOHUMAas CMBICI IIOKa3aTems
MPEIEIbHON TOIyCTUMOM

KOHIICHTPALNH

YCTHBIN OIIPOC;
(bpoHTaNIBHBII OmpoC;

OIICHKA KOHTPOJIBHBIX
pabor;

HAONIOIEHUE 3a  XOAOM
BBITTOJTHEHHSI
n1abopaTopHBIX padoT;
OIICHKA BBITTOJTHEHHSI
1abopaTOPHBIX padoT;
OIICHKA MPAKTUYCCKUX
pabor

( pellieHUsI KAaYECTBEHHBIX,
pacUYeTHBIX,
npodeccuoHAIBHO
OpPUCHTHUPOBAHHBIX 33]1a4);
OIICHKA TECTOBBIX




CUTyaluiax

IIK 1.1. O6paboTka
MEPBUYHOMN
OyxranTepckoin
JOKYMEHTAIUH

- YMEHHUE JOKYMEHTUPOBATh X035 HCTBEHHbBIE
OIlepallvu U BECTH OyXTalaTepCKUil yueT
aKTUBOB OpPraHMU3aLUU

3aJIaHMUi;

HAONIONEHUE 3a XOJOM
BBINOJIHEHHS
WHIMBHUTYaTbHBIX
MPOEKTOB u OIIEHKAa

BBITTOJIHEHHBIX TIPOCKTOB;
nuddepeHIMPOBaHHBIN
3a4er

4.2. Kputrepuu oueHnBanusi ypoBHS ¢GOPMUPOBAHHOCTH 3HAHUIA M YMEHHM I

4.2.1. Kputepun oueHUBaHUA Pad0Thl HA ceMHUHAape (YCTHBII 0Mpoc)

U yYacTHsl B 1€JI0BOH UTpe

«OTJIMYHO»

«XOpouIo» «KYHAOBJICTBOPUTCIIBHO»

CHCYIOBJCTBOPUTCIILHO»

AKTUBHOC y4aCTHUC,
T.K.:
- o0yuaromuiics: cam

B I[CJIOM aKTHBHOE
ydacTtue, T.K.:
- oOyJarormiics

- o0y4aromuiics
NPaBUIBHO M3JIaraeT
TOJILKO YaCTh

- 00yJaroImuifcs 1aeT
OTBET C CYIIECTBEHHBIMHU
OIIMOKAMH MU

BBI3bIBAETCS JlaeT MpaBUJIbHBIE U | MaTepuaa; OTKa3bIBAETCSI OTBETUTH
OTBEYATh; B LIEJIOM TPAMOTHBIE | - 3aTPYAHSAETCA Ha MOCTaBJICHHBIC

- 1aeT YeTKHue, OTBETHI, HO JJIs MIPUBECTU TPUMEPBHL; BOITPOCHI;

rpaMOTHBIE YTOYHEHHUS OTBETa - HEJIOCTaTOYHO YETKO | - HE OTBEYAET Ha
pa3BEpHYThIE TpeOyroTcs Y TIOJIHO OTBEYAET HA | JOMOJHUTEIbHbBIC
OTBETHI Ha HaBOISITUE JOTIOJTHUTETLHBIC BOIIPOCHI;
MIOCTaBJICHHBIE BOIIPOCHI; BOIIPOCHI; - mpoeccroHanbHON
BOITIPOCHI; - TOCTATOYHO TOJHO | - IPU UCIIOJIb30BAaHUU | TEPMHUHOJIOTUEH HE

- IPUBOJUT OTBEYAET Ha npodeccruoHaIbHON BJIQJICET WM JI0MyCKAeT
MIPUMEPHI U3 JIOTIOJTHUTEITLHBIC TEPMHUHOJIOTUHU CYILIECTBEHHBIC OIITMOKHU
peanbHOM KU3HU; BOIIPOCHI; JOTITyCKaeT MIPU UCIIOJIb30BAaHUU

- TIOJTHO U - Ipu HE3HAYUTEIbHbIE TEPMHUHOB

000CHOBaHO HCII0JIb30BaHUU OIINOKHU

OTBEYACT HA npodecCuoHaTBHOM

JOTIOJIHUTEIIbHBIE TEPMUHOJIOTUU

BOIIPOCHI; JIOTTyCKaeT

- TPaMOTHO HE3HAUYMUTEJIbHbIE

HCTOJIb3YET OIUOKHU

TIOHSI TUIHBIN

amnmapar u

po(heCCHOHAIBHYIO

TEPMUHOJIOTHIO

4.2.2. Kputepuu OeHUBAHUA PEeUICHUs] CUTYALMOHHO-TIPUKJIAAHBIX 3a/1a4

«OTIHUYIHO» «XOopouIo» «YHAOBJICTBOPUTCIIBHO» | KHCYHOBJICTBOPUTCIBHO»
- O6y‘IaIOH_IPII>’IC$I - B pCHICHUHA ObLIH - 4aCTHUYHO - OTBCT HC
JTaeT MOJHBIA U JOIMYHICHBI IMMPaBUJIBHOC PCUICHUC COOTBCTCTBYCT
HpaBI/IJ'IBHHﬁ HE3HAYUTCJIIBHBIC 3aJa4u, KpUTCPpUAM OLCHKH
OTBET HAa BOIIPOCHI OHH/I6KI/I, - HEJO0CTAaTOYHasA «KYHAOBJICTBOPUTCIIBHO»
3aJa4u, - ApryMCHTAaUA APpryMCHTALMA OTBCTA,




- TOJIPOOHO pereHsI - 3HaHUE JIUIIb
apryMEeHTUPYET Jl0CTaTOYHasd; OT/EJIbHBIX
peleHue; - TEOPETUIECKHUX

- IEMOHCTPUPYET | MPOAEMOHCTPUPOBAHO | ACTIEKTOB PEIICHUS
IyOOKO€ 3HaHWe | oOIIee 3HaHUE

TEOPETUYECKUX TEOPETUYECKUX
aCIIEKTOB ACIIEKTOB pPELICHUS
peLIeHUs

4.2.3. Kputepun onleHUBAHUS BHEAYIMTOPHOI CAMOCTOSTEILHOM
padoThI 00yYaKOIIMXCS

Bumamu 3amaHuii i BHEAyJAUTOPHOM CaMOCTOSATEIBHOM pPabOTHl MOTYT
OBITh:

- JUIS OBJIaJICHUSI 3HAHUSIMU: YTEHUE TeKcTa (yueOHHMKA, MEPBOMCTOYHMKA,
JIOTIONTHUTENIBHON ~ JIMTEPATyphl); COCTABJICHHE IUIaHA TEKCTa; Trpaduyeckoe
H300pakeHNEe CTPYKTYPhI TEKCTa; KOHCIIEKTUPOBAHUE TEKCTA; BHIMUCKU U3 TEKCTA;
paboTa cO CcIOBapsS MU U CIPABOYHUKAMU, O3HAKOMIICHHE C HOPMATHBHBIMU
JOKyMEHTaMH; Yy4eOHO-HUCCIeoBaTeNbckasi pabdoTa; MCMOJIb30BAaHUE ayAHO-U
BHJICO3AINCEN, KOMITBIOTEPHOU TEXHUKU U HTEpHETa U 1ap.;

- IS 3aKpervieHus M CHUCTEMAaTHU3alliu 3HaHWi: paboTa ¢ KOHCIEKTOM
aexkuuu (oOpaboTka TEKCTa); MOBTOpHAas paboTra HajJ Y4yeOHBIM MaTepUalioM
(yueOHHMKA,  TIEPBOMCTOYHWKA,  JOMOJIHUTEIBHOW  JIUTEPATyphbl,  ayauo-u
BUJICO3aMMCEN ); COCTaBJIEHUE TUIaHA U TE€3MCOB OTBETA; COCTABIICHUE TAOIUI JUIs
CHUCTEMAaTH3allMi Yy4eOHOro Marepualia; M3y4YeHHE HOPMATHUBHBIX MaTEpHUasIOB;
OTBETHl HA KOHTPOJBbHBIE BOIPOCH;, aHAJIUTHYECKass o0paboTka TeKcTa
(aHHOTMpPOBaHHUE, PELEH3UPOBaHUE, pePepupoBaHME, KOHTEHT-aHaIu3 M Ap.);
MOJITOTOBKA COOOIICHWM K BBICTYIUIGHHIO Ha CEeMHUHape, KOH(EpPEHIINH,
MOJrOTOBKa pedeparoB, JOKIAJIO0B; COCTaBlieHHE OuOmMorpaduu, TeMaTHUYECKUX
KpPOCCBOPJIOB; TECTUPOBAHME U [IP.;

- 715t GOPMHUPOBAHUSI YMEHUI: PEIICHUE CUTYAIIMOHHO-TIPUKIIAIHBIX 33714 U
yOpaXHEHUU Mo 00pasily; pellleHre BapUaTUBHBIX 3aJ1ay U YIPAXKHEHUH; perieHne
CUTYaIIMOHHBIX TMPOW3BOACTBEHHBIX (Mpo(decCHOHaIbHBIX) 3a/1a4; MOJATOTOBKA K
JIETIOBBIM ~ UTpaM; TMPOEKTUPOBAaHHWE U MOJCIMPOBAHUE Pa3HBIX BHUIOB U
KOMITOHEHTOB MPO(EeCCUOHATHHON IeATETLHOCTH.

Bunpl 3amaHuit a1 BHEAYJIUTOPHOM CaMOCTOSTEIbHOH paboThl, HX
COJIEp)KaHME U XapakTep MOTYT UMETh BapHaTUBHBIA U nu(dEpEeHIIMPOBAHHBIN
XapaKkTep, YYUTHIBATh CHEIMU(MUKY CHEIHAIBHOCTH, H3y4aeMOH JUCIUIUINHBI,
UHAUBUYalbHbIE 0COOEHHOCTH 00Yy4aroIerocs.

[Ipu npenbsiBIeHUN BUJOB 33JJaHU HAa BHEAYJUTOPHYIO CaMOCTOATEIbHYIO
paboTy peKOMEHAYyeTCsS UCIHob30BaTh JuddepeHIUpoBaHHBIM MOAXO0d K
oOyuaromumcsi.  llepen  BblmonHEHHMEM — OOYYAarOIMIMMHUCS  BHEAYIUTOPHOM
CaMOCTOSITETTLHOM PabOThI MEJaroru4ecKuii pabOTHUK MPOBOAUT WHCTPYKTAX IO
BBITIOJIHEHUIO 3aaHusl, KOTOPBIM BKIIIOUAET LENb 3aJJaHusl, €ro CO/IepkKaHue, CPOKH
BBINIOJIHEHUSI, OPUEHTHUPOBOYHBIA OO0BEM pabOThl, OCHOBHbIE TpPEOOBaHUS K
pe3ynbTaTaM  paboThl, KpUTEPUU OlLEHKH. B  mpoliecce HMHCTpYyKTaxka




HC}I&FOFH‘IGCKI/II\& pa6OTHI/IK MpeaAynmpexKIacT 06yqafonmxcsl O BO3MOXKHBIX
TUIIMYHBIX onm61<ax, BCTPCHAIOIIMUXCA IIPH BBINIOJHCHHUMN 3adJlaHHA. I/IHCTPYKTa)K
IMPOBOAUTCA ICAAr OTHYCCKUM pa6OTHI/IKOM 3a cueT o0beMa BpPpEMCHH, OTBCACHHOI'O
Ha M3Y4YCHHUC NUCIUIIIINHBI.

4.2.4. Kputepun oueHUBAHUS BHEAYIMTOPHOMI
CaAMOCTOSITEJIbHOM PadoThl 00yYAOIIUXCS

Bunamu 3amaHuii [ BHEAyAMTOPHOM CaMOCTOSITENIbHOM pabOThl MOTYT
OBITh:

- 711 OBJIQJICHUSI 3HAHUSMU: UYTEHHUE TeKcTa (yueOHMKa, NEPBOUCTOYHHKA,
JIOTIONTHUTENIBHOW  JIMTEPATyphl); COCTABJICHHE IUIaHA TEKCTa; Trpaduyeckoe
U300paKeHNE CTPYKTYPbI TEKCTA; KOHCIIEKTUPOBAHUE TEKCTA; BBIMUCKU U3 TEKCTA;
paboTa cO CIIOBapsS MU U CIPABOYHUKAMH; O3HAKOMIIEHHME C HOPMATHUBHBIMU
JOKYMEHTaMH; ydeOHO-HMCcCceoBaTeNIbeckass paboTa; HCIONb30BaHUE —AayIUO-U
BUJIC03AIINCEN, KOMIIBIOTEPHOM TEXHUKU U VIHTEpHEeTa U 11p.;

- IS 3aKpeIUIeHHs W CHCTEMAaTH3alMu 3HaHW: padoTa ¢ KOHCHEKTOM
jaexkuuu (oOpaboTKa TEKCTa); IMOBTOpHAas paboTa HajJ Y4eOHBIM MaTepHaoM
(yueOHMKA,  [EPBOMCTOYHHKA,  JOMOJHUTEIbHOM  JIUTEpaTypbl,  ayJIuo-u
BUJICO3AIMCEN); COCTaBJICHUE TUIAaHA U TE3MCOB OTBETA; COCTABIICHUE TAOIUIL JUIs
CUCTEMATU3allMM Y4yeOHOro MaTepuala; M3y4eHHe HOPMATHBHBIX MaTepuajoB;
OTBETHl HA KOHTPOJBHBIE BOIPOCH, aHAJTUTHYECKass o0paboTKa TEKCTa
(aHHOTUpPOBaHHUE, PEIEH3UPOBaHUE, peepupoBaHUE, KOHTEHT-aHAIU3 M Ap.);
NOJArOTOBKA COOOIIEHW K BBICTYIUIEHHIO HAa CEMHUHape, KOH(EpEeHIINH;
MOrOTOBKa pedeparoB, JOKIAJIOB;, COCTaBlIeHHE OMOMHMorpaduu, TeMaTHIECKUX
KpPOCCBOPJIOB; TECTUPOBAHME U JIP.;

- st GOPMHUPOBAHUSI YMEHHUM: PEIICHUE CUTYaIIMOHHO-TIPUKIIATHBIX 33724 U
yHpaKHEHU 10 00pa3ily; pelieHrue BapuaTUBHbBIX 3aJ1a4y U YIPAKHEHUI; pelieHue
CUTYallMOHHBIX MPOU3BOACTBEHHBIX (IpOo(ecCHOHaNbHBIX) 3a]ay; MOArOTOBKA K
JIETOBBIM UIpaM; MPOEKTUPOBAHUE M MOJACIMPOBAHUE PA3HBIX BHUIOB U
KOMITOHEHTOB NMPO(EeCCUOHATBHON J1eATETbHOCTH.

Bunpl 3amanumii s BHEAYIUTOPHOM CaMOCTOSTEIbHOM paboThl, HX
collepKaHMe U XapaKTep MOTYyT MMETh BapuWaTUBHbIN U AuddepeHInpoBaHHBIHI
XapaKkTep, YYUTHIBATh CHENMU(GUKY CHEIHATBHOCTH, W3y4aeMOH IUCITUTUIMHEI,
WHIUBHIYaJIbHBIE OCOOCHHOCTH 00yYaromerocs.

IIpu npenbsaBiIeHUN BUIOB 3aJaHUM HAa BHEAYAUTOPHYIO CAMOCTOSATEIBHYIO
paboTy peKOMEHAyeTCS UCIOoNb30BaTh Aud(EpEeHIIUPOBAHHBIM TMOAXOM K
oOyuaromumcsi.  Ilepen  BbImonHEHHMEM  OOYyYarOIIUMUCS  BHEAYJIUTOPHOU
CaMOCTOSITENLHON PadOThI MEeJAarorn4eckuii pabOTHUK MPOBOAUT MHCTPYKTAX IO
BBITIOJTHEHUIO 3a1aHUsI, KOTOPBIM BKIIIOUAET 1ENb 3aJJaHusl, €ro COJIepKaHue, CPOKH
BBINIOJIHEHUS, OPUEHTHUPOBOYHBIA O0BEM pabOThl, OCHOBHbIE TpeOOBaHUS K
pesynbTaTam  paboOThl, KpUTEPUU OIEHKH. B  mpolecce HMHCTpPYKTaxka
NeAarornyeckuii  pabOTHUK MPEayNpekaacT OOYyYAOMIMXCI O BO3MOMKHBIX
TUTTUYHBIX OIMIMOKAX, BCTPEYAONMIMXCS TPYW BHITIOJIHCHUH 3amaHus. MHCTpyKTax



IPOBOJUTCS IEAArOrMYeCKUM pabOTHUKOM 32 CHeT 00beMa BPEMEHHU, OTBEICHHOTO
Ha U3YYECHHE TUCLUIIINHBI.

Bo Bpems BbINOMHEHUST 00yUYarOLMMUCS BHEAYIUTOPHONW CaMOCTOSITEIbHON
paboThl U MpU HEOOXOAMMOCTH IEJarorn4ecKuii pabOTHUK MOXET IPOBOJIUTH
KOHCY/IbTAllUM 3a cuYeT oOmero OOKETHOTO BPEMEHH, OTBEICHHOTO Ha
KOHCYJIbTalIHH.

CamocTosTenbHass paboTa MOXKET OCYIIECTBISATHCS HHIWBUIYAIbHO HIIH
rpynnaMu o0y4aroIuxcsi B 3aBUCUMOCTH OT LIENH, 00beMa, KOHKPETHON TEMATUKH
CaMOCTOSITENLHOM pabOThI, YPOBHS CJI0KHOCTH, YPOBHSI YMEHHI 00y4aromUXCsl.

KonTpons  pe3ynbTaToB  BHEAYJUTOPHOM  CaMOCTOSATENBHON  paboThI
00y4YaromMXxcss MOXET OCYIIECTBISITBCSA B MpelenaXx BPEMEHH, OTBEIECHHOIO Ha
oOsi3aTenbHble  y4yeOHbIE 3aHATUS 1O JUCHUIUIMHE W BHEAYJUTOPHYIO
CaMOCTOSITENIbHYIO paboTy OOydarolmuxcs Mo JAUCHUIUIMHE, MOXKET HNPOXOAUTH B
NUCHbMEHHON, YCTHOW WJIM CMEIIAHHOW (opMme, ¢ MPEICTaBICHHEM HW3JIEIHs WU
IPOAYKTa TBOPUYECKOM IEATEIBHOCTH 00yYaroIerocs.

Kpurepussmu  OIIEHKM peE3yJIbTaTOB BHEAYAUTOPHOM CAMOCTOSITEIBHOMN
paboThl 00YUYAIOIINXCS SIBJISIOTCS:

- YPOBEHb OCBOEHUS 00yJarOLUIMMCs y4eOHOTO MaTepuana;

- yMeHHe OOy4Yaromlerocsi HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MpHU
BBIIIOJIHEHUH NIPAKTUYECKUX 3a/1a4;

- ¢cOpMUPOBAHHOCTH 00IIIEYUYE€OHBIX YMEHUMH;

- 000CHOBAHHOCTH M YETKOCTb U3JI0KEHUS OTBETA;

- opopMIIEHHE MaTepHaja B COOTBETCTBUU C TPEOOBAHUSMH.

4.2.5. Kpurepum oueHUBaHUA 3HAHWA W YMEHHMH 110
UTOraM OCBOEHUS IMCUHUIIMHBI

[IpomexyTouHas aTTecTalus NpoBoaAUTcs B popme nuddepeHImpoBaHHOTO
3a4eTa B XOJI€ JIETHEW MPOMENKYTOUHOM aTTECTAllMH C BBICTABJICHHEM HTOTOBOMU
OLICHKU TO0 aucuuiuiuHe. B xome muddepeHmpoBaHHOro 3adera MpoBepsieTcs
CTEMEeHb YCBOCHMsI MaTepHalia, YMEHHUE TBOPYECKU U MOCJIENOBATEIbHO, YETKO U
KpaTKO OTBEYaTh Ha MOCTABJIEHHBIE BOIPOCHI, JeJIaTh KOHKPETHBIE BBIBOJBI U
dbopmynupoBaTh OOOCHOBAaHHBIC TMpeIOKEeHHs. MToroBas oleHKa OXBaThIBACT
MPOBEPKY JIOCTIKEHHSI BCEX 3afBJICHHBIX LEJed W3YYEHHUs] JUCHUIUIMHBI U
NPOBOJUTCS Il KOHTPOJIS YPOBHSI NMOHUMAHUSA OOYYAIOIIMMUCS CBSI3€d MEXIy
Pa3JIMYHBIMU €€ PJIEMEHTaMHU.

B xome npomexyTO4HOW AaTTeCTaldM aKLEHT JENaeTCsd Ha IPOBEPKY
CIOCOOHOCTEM O0yYaromMXCs K TBOPYECKOMY MBIIIJICHUI0 W HCMOJb30BAHUIO
MOHSITHIHOTO anmapara JUCIUIUIMHBI B PEIICHHH MPOGECCHOHAIBHBIX 3a7ad 0
COOTBETCTBYIOIIEH CIEUATBLHOCTH.

3HaHus, yMeHHs oOydwaromuxcsi Ha IudPEepeHIpPOBAaHHOM 3adeTe
OILICHMBAIOTCA TO TATHOAIbHON cucTeme. OreHka 00BABISETCS 00ydaronemMycs
0 OKOHYAHWHU ero oTBeTra Ha auddepeHurpoBaHHoMm 3auere. [lonoxxkurenbHas
OLICHKA («OTIUYHO», «XOPOUIO», «yAOBJIETBOPUTEIHHO» 3aHOCHUTCS B 3a4€THO-



OK3aMCHAIMOHHYIO BCJOMOCTb M 3aUCTHYIO KHWIXKY JIMYHO IIPCIIOJaBaTCICM.
OHCHKa «CHCYHOBJICTBOPUTCIIbHO» IPOCTABJCTCS TOJIBKO B 3K3daMCHAIIMOHHYIO

BCAOMOCTD.

OO0mmMu

KPUTEPUSIMU,

OIPEICIISIIOIIIUM U

muddepeHIMpOBaHHOM 3a4eTe, SIBISIOTCS:

OLIEHKY  3HaHWW  Ha

«OTIUYHO» «Xopomo» «Y IOBIETBOPUTEIILHO» «HeynosneTBopuTEIEHON
HaJIu4uue HaJIu4uue HaJIMYUe TBEPABIX HaJIM4yue rpyobix onIMOOK B
rI1yOOKHX, TBEPABbIX U 3HaHuil BOOBEME OTBETE, HEIOHUMAaHKE
HCYEPIBIBAIOIINX JIOCTaTO4YHO IPONJEHHOIO Kypca B CYIIHOCTUM3J1aracMoro
3HaHUH B 00beMe | MOJHBIX 3HAHUH | COOTBETCTBUU C LIEJISIMU | BONpPOCA, HEYBEPEHHOCTh U
MIPOMIEHHOT O B 00BeEME o0y4eHus1, HO HETOYHOCTb OTBETOB Ha
Kypca B IIPONJEHHOTO U3JI0’KEHUE OTBETOB C JOTIOJTHUTEIIbHBIE U
COOTBETCTBUHU C Kypca B omunoKamu, HaBOJISILIME BOIIPOCHI
IIOCTABJIEHHBIMM | COOTBETCTBUU C | HCIPABIISEMBIMH I10CIIE
pOrpaMMoit LeIsIMU JIOTIOTHUTEIbHBIX
Kypca LeIsiMu o0yueHus, BOIIPOCOB,
oOyueHus, HE3HA4YUTEIIbHBI HE00XO0IUMOCTb
IPaMOTHOE U € OIIMOKYU MpH HABOJSIUX BOIIPOCOB
JIOTHYECKHU OCBEILEHUU
CTpPOHOE 3aJJaHHBIX
U3JI0KECHUE BOIIPOCOB,
MaTepuaganpu 4EeTKOE
OTBETE, 3HAHUE U3JI0KEHUE
JIOTIOJTHUTEIBHO MaTtepuaina
pEKOMEHI0BaH
HOH

JIMTCPATYPhI




JIner perucrpanum u3MeHeHUH K padoueil mporpaMme JUCHUIIHHBI

N Harta Homepa JIokyMeHT, Ha OCHOBaHHUH [Toanuck
[ o
y BHECCHUS M3MEHEHHBIX KOTOPOT'O BHECEHBI CopnepxaHue U3MEHEHUN 3aBE/YIOIIETO
n/m . .
W3MEHEHU! JIUCTOB MU3MEHEHUs kadenpoii
1 2 3 4 5 6
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