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1. HACHHOPT NPOI'PAMMBI INCIUIIJINHBI

1.1 Ob6aacTh NPpUMEHEHUSI TPOTPAMMBI

PabGouast mporpamma y4eOHOW AMCIMIUIMHBI SIBJISETCS YacTbIO MPOrPaMMBbI
MOATOTOBKM CHEUHAIMCTOB cpeHero 3BeHa B coorBercTBUM ¢ PI'OC CIIO mo
cnenuaibHocT  21.02.03 CoopykeHue W 3KCIUTyaTanusi ra3oHe(TenpoBOJOB U
razoHedrexpanuauil. JlaHHas JAMCHMIUIMHA M3y4aeTcss € Y4eToM MpoQuiis
MOJIy4aeMOT0 MPOPECCHOHATBHOTO 00pPa30BaHMS.
CocTaBneHa B COOTBETCTBHHM C MPUMEPHOM MPOrpaMMOil y4eOHOM JUCIUILIMHBI
«Xumus» TUISL po¢hecCUOHATBEHBIX 00pa3oBaTeIbHbIX OpraHU3aLNN,
peKOMeHA0BaHHbIX DenepaibHbIM TOCYIAPCTBEHHBIM ABTOHOMHBIM YUPEKICHUEM
«DenepanbHblii HHCTUTYT pa3BUTHs oOpazoBaHus» (PI'AY «DOHUPO») B kauectBe
OpPUMEpPHOW  TpPOTpaMMBbl  JJisi  peanu3al  OCHOBHOM  Mpo¢ecCHOHAIbHOU
oOpazoBarenpHoil mporpammbl CIIO Ha 6aze ocHOBHOro 001Iero oOpa3oBaHUs C
nmoiaydeHreM cpeanero oomero odpazoanus (IIporokon Ne 3 or 21 wumronsa 2015 r.
Peructpanonnsiit Homep peneHzun 385 ot 23 utons 2015 r. DAY «OUPOy). (C
M3MEHCHHMSAMU U JONOJIHeHUsIMU OT 25.05.2017).

1.2. MecTto y4eOHOM AUCHMIUIMHBI B CTPYKType MPOrpaMMbl MNOATOTOBKH
CIEeNUAJTMCTOB CPeHEro 3BeHa:
O061e06pazoBaTeIbHBIN IUKII, 00111€00pa30BaTeIbHbIE JUCITUTLINHBI

1.3. Heau u 3axa4yu y4eOHOM AUCHMUILUIMHBI — TPe0OBaHUA K pe3yJbTaTam
OCBOCHUSA YUeOHOM TMCIUTIIAHDI:

Copnepxanue NporpaMmbl y4eOHOM AUCITUTIIUHBI « XUMHUS HApPaBICHO HA
JNOCTHKEHUE CIECAYIOIINX LeJIe:

e (¢opMupoBaHue Yy O0OydYarOIIMXCS yMEHMsS  OLIEHMBAaTh  3HAYUMOCTb
XUMHYECKOTO 3HAHUSA JUIs KaXKI0I0 YETIOBEKa,;

e (opmupoBaHue y 0OyyarOIMUXCA LEIOCTHOTO MPEACTABICHUSI O MUPE U POJIH
XUMHAHA B CO3JaHHH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHPA;
yMEHUSI OOBSICHATH OOBEKTHl U MPOIECCHl OKPYKAIOIIEH JeCTBUTEIBHOCTH:
MPUPOJHON, COUHMAIBHOM, KYJBTYPHOW, TEXHUYECKOM CPENbI, — HCIOJIb3YS
IUISL TOTO XMMUYECKHUE 3HAHMUS;

® pa3BUTHE y OOy4arommxcs YMEHUN pa3ianyaTh (PaKTbl U OLEHKH, CPABHUBAThH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBS3b C KPUTEPUSIMHU OLEHOK M CBA3b
KPUTEPUEB C ONPEACICHHOW CHUCTEeMOM UEHHOCTEH, (OpMynIHpoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;



e mpuoOpereHHe OOyYarOIIMMUCA OMbITA Pa3HOOOpPa3HOW JIEATEIbHOCTH,
MO3HAHUS ¥ CaMOIIO3HAHMSI;, KJIIOUEBBIX HABBIKOB, MMEIOLINX YHHUBEPCAIHHOE
3HA4YCeHHUE JUJIsl Pa3IMYHBIX BUAOB JIEATEIBHOCTU (HABBIKOB PELICHHUS MPodieMm,
OPUHATHA  pPELICHWM, ToHMCKa, aHaim3a W 00paboTku HHOpMAIH,
KOMMYHUKATUBHBIX ~ HaBBIKOB, HAaBBIKOB H3MEpPEHHH, COTPYJHHYECTBA,
0e30macHOro OOpaIIeHUs ¢ BEIMECTBAMH B TIOBCETHEBHOM JKU3HM).

B pesyabrare ulydyeHust y4eOHOM AUCHMINVIMHBI «XHMMHUSD» O00yYarOLIMUCH
JAOJI7KEeH 00/121aTh 001MMM KOMIIeTEHIUSIMU:

OK 1. [TorumaTh CyIIHOCTh M COLMANBHYIO 3HAUMMOCTh CBOEH OyayIieil mpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESITEIBbHOCTb, BEIOMPATh THUIOBBIE METOMBI U
CHOCOOBI BBIMOJIHEHUS NMPOQPECCUOHANBHBIX 3a/1a4, OLEHUBATh UX 3()PEKTUBHOCTD U
Ka4eCTBO.

OK 3. [IpuHuMate pemieHus B CTaHJAPTHBIX U HECTAHIAPTHBIX CUTYalUsIX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBiaTh NOUCK M HCIHOJB30BaHUE HH(POpPMAIMM, HEOOXOAUMON st
3(PEKTUBHOTO BBIMOJHEHHUS TPOPECCUOHANBHBIX 3a/1ad, MPO(EeCCHOHAIBHOTO |
JUYHOCTHOT'O Pa3BHUTHS.

OK 5. Hcnonb3oBaTh WH(DOPMAIUMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMU B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaboTraTh B KOJUIEKTUBE U B KOMaHjae, 3PPEeKTUBHO OOLIAThCSA C KOJUIEramH,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.

OK 7. Bpatb Ha ce0si OTBETCTBEHHOCTD 32 pabOTy WICHOB KOMaH/bI (MOAYMHEHHBIX ),
3a pe3ynbTaT BBIIIOJHEHUS 3a/IaHUN.

OK 8. CamocTosTenbHO ONpeAeNsITh 3aadyu MpodhecCHOHATBHOTO M JTUYHOCTHOTO
pa3BUTHUS, 3aHUMATbCA CaMOOOPA30BaHMEM, OCO3HAHHO IJIAHUPOBATh MOBBIIICHHE
KBaJTU(DUKAIIAHN.

OK 9. OpueHtupoBaThCsi B  YCIOBHMSIX 4YacTOM CMEHBl TEXHOJOTMH B
poeCCUOHAILHOMN S TEIHHOCTH.



PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIIUITIJIAHBI
OcBoeHnue coepxkaHusl yueOHOM TUCHUTUTUHBI « XUMHUsD 00€CTIeUnBaET IOCTHIKCHHE
CTYJIEHTaMH CIEAYIOIIHNX PE3YJIbTATOB:

* TUYHOCHIHbIX:

- YyBCTBO TOPJAOCTH U YBAXEHUA K HUCTOPUM U JOCTHKEHUAM OTCYECTBEHHOU
XUMUYECKON HAayKH,; XUMHUYECKH TPaMOTHOE IIOBeAeHHE B TMpodecCHOHaATBLHOM
NEATETPHOCTH W B OBITY TIpU OOpallleHHWH ¢ XUMHYECKUMHU BEIECTBAMH,
MaTepuajgaMH U IMpoleccaMu;

- TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa3oBaHUS W TOBBIMICHHUS KBaIU(UKAIIUA B
n30paHHOM TPOGECCHOHAIBHOM JCATEIbHOCTH M OOBEKTHBHOE OCO3HAHUE POJIH
XUMHYECKHX KOMIIETCHILIUI B ATOM,;

- YMEHHE WCIOJb30BaTh JIOCTHIKEHUS COBPEMEHHOW XHWMHYECKOW HayKu U
XUMHUYECKUX TEXHOJIOTUH JUIS TIOBBIIIEHUS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
Pa3BUTHS B BEIOpaHHOM MpodeccuoHanbHON AeATeTbHOCTH;

* MEManpeoMemHvix:

- HCMOJIb30BAaHHWE PA3JIMYHBIX BHUJIOB IMMO3HABATEIHLHOM NESITEIHBHOCTH M OCHOBHBIX
MHTEIJIEKTYaJIbHBIX omepaiuil (IOCTaHOBKM 3ajadyu, (OpMYJIUPOBAHUS TUIIOTES,
aHajguM3a W CHUHTE3a, CpaBHEHUS, OOOOIICHUS, CHUCTEMAaTU3allMU, BBISIBJICHUS
MIPUYUHHO-CJICACTBEHHBIX CBSI3€H, MOMCKA aHAJIOrOB, (POPMyYIUPOBAHUS BHIBOJOB)
JUTSl PEIIeHUS TTIOCTABJICHHOW 3a7a4M, MPUMEHEHUE OCHOBHBIX METO0OB TTO3HAHUS
(HaOroZIeHNsI, HAYYHOTO OKCIICPMMEHTA) JUIS M3YyYCHHUS Pa3IUYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB W IIPOIECCOB, C KOTOPHIMH BO3HHMKAaEeT HEOOXOIUMOCTH
CTaJKMBATHCS B IIpodeccuoHalibHON cdepe;

- WCIIOJB30BAHME PA3JIMUYHBIX HUCTOYHUKOB ISl  TOJIYyYEHUS  XUMHUYECKOMN
nHpopMaIuy, yMEHHE OIIEHHUTh €€ JIOCTOBEPHOCTb [JIsi JOCTHOXKCHHUS XOPOIITUX
pe3yabTaToB B MpodeccroHanbHoi chepe;

* NpeOMemHbIxX:

- c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MECTE€ XMMHH B COBPEMEHHOM Hay4HOM
KapTUHE MUpa; T[OHMMAaHUE pPOJU XUMUU B (POPMUPOBAHUU Kpyrosopa H
(yHKITMOHATBLHOM TPaMOTHOCTH YeJIOBEKa JIJISI PELICHUs PAKTUYECKUX 3aJ1ay;

- BJIaJICHUE OCHOBOTIOJIArAIOIIMMHU XUMUYECKUMU TTOHATUSIMU, TEOPUSIMHU, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE II0JIb30BAHHE XUMHUYECKOM TEPMHUHOJIOTHEH W
CHUMBOJIMKOM;

- BJIJICHUE OCHOBHBIMU METOJIaMHU HAYYHOT'O IMO3HAHUS, UCTIOJIb3yEMbIMU B XUMUH:
HaOIIOZICHUEM, ONKMCAHUEM, W3MEPEHHEM, SKCIIEPUMEHTOM; yYMeHHUEe 00pabaThiBaTh,
OOBSCHATH PE3yJIbTAaThl MPOBEACHHBIX OMBITOB M JIEJIaTh BBIBOJIbI; TOTOBHOCTh U
CITIOCOOHOCTh MPUMEHSATHh METOJIBI TTO3HAHUS TIPH PEIICHUHU TPAKTHYECKUX 33134,



- copMUPOBAaHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OICHKH M TPOU3BOIUTH
pacyeTsl M0 XUMMUYECKUM (opMysiaM U ypaBHEHUSIM; BJaJICHHE MPaBUIIaMU TEXHUKH
0€30MacHOCTH NP UCIOJIb30BAaHUU XUMHUYECKUX BEIIECTB;

- c(opMUPOBAaHHOCTh COOCTBEHHOM TMO3HMIIMM TO OTHOIIEHHWIO K XUMHYECKOU
uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

1.4. Koiu4ecTBO 4acoB Ha 0CBOEHME MPOrPAMMBbI Y4eOHOI TUCHUILIUHBI:
MaKCUMaJbHOW yueOHOM Harpy3ku cryaeHTa 117 yacos, B ToM uncie:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku 00ydaromerocs /8 4acos;
CaMOCTOSATENLHOM paboThl 0Oy4Jarorerocs 39 gacos.



2. CTPYKTYPA U COJAEP KAHUE YYEBHOM JJUCITAUTIIMHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOH padoThI

Bup yuedHoii padoTbl O0bem yacoB

MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 117
O6s13aTeIbHAS Ay INTOPHAs y4eOHast HAarpy3Ka (Bcero) 78
B TOM YHCIIE:

TEOPETHUYCCKUX 3aHATUI 62

IIPAKTUYECKUE 3aHITHS 10

n1abopaTOpHBIEC 3aHATHUS 6
CamocrosiTeJibHast padoTa cTyjleHTa (Bcero) 39
B TOM 4YHcJe:
MOATOTOBKA pedepaToB, TOKIAI0B, COOOIICHUM, TPE3CHTAIINNA 20
pelleHre pacyeTHbIX 3a/1a4 8
BBINOJIHEHHUE YIIPAKHEHHUH 10
3anonHeHne CPaBHUTEIHHOM TaOJIUIIBI 1
B coorBerctBHM ¢ yueOHBIM TUIaHOM 1o wWroram | cemecrpa arrecranus
npoBoauTca B Buae «Jpyrue ¢bopMbl KOHTpOJIsS» (CpeaHuil 6an mo TeKylumm
OLICHKaM YCIIEBa€MOCTH).
[To wtoram wu3yueHus nucuuiuimHbl Bo |l cemectpe oOydwarommecs caaroT
TQepeHIMPOBaHHBIN 3a4eT.




2.2 TemaTn4yeCKUH MJIAH M COAEPKAHUE YIeOHOH TUCHUIIMHBI «XUMHUD)

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4ye0OHOro MaTepuasa, 1ad0paTopHble PadOThbI M MPAKTHYECKHUE
3aHATHS, CAMOCTOSITeIbHasi padoTa CTY/IEeHTOB, KypcoBasi padoTa (IPoeKT)

O0BbeM yacoB

YpoBeHb
O0CBOEHUA

1

2

4

BBenenue.

Conep:xanue yueOHOro MaTepuaJia

2-3

HayuHbie MeTOIbI O3HAHUS BEUIECTB U XUMHYECKHX SBJICHHA. PoJb SKcriepuMenTa
W TEOpUM B XHUMHH. 3Ha4eHHWE XUMHH 1npu ocBoeHuu mnpodeccuit CIIO wu
cnernranbHocTel CITO TexHmdeckoro npoduis mpopecCHoHATBHOTO 00pa3oBaHUs.

Paznea 1.

OO0masi 1 HeopraHu4YecKasi XUMHS

72

1.1. OcHoBHBIE
NOHATHA U 32aKOHBI
XUMUH

Coaep:xanue yueOHOro MaTepuaJia

CocraB BeniecTBa. XUMHUYECKHE 3J1eMEHThl. CIIOCOOBI CYIIECTBOBAHUS XUMHUYECKHX
AJIEMEHTOB: aTOMBI, MPOCThIE W CIIOKHBIE BeIllecTBA. BeriecTBa MOCTOSHHOTO H
IIEPEMEHHOI0  COCTaBa. 3aKOH IIOCTOSHCTBA COCTaBa BellecTB. Bemecta
MOJIEKYJISIPHOTO W HEMOJIEKYJSIpHOTO cTpoeHus. M3mepenue BemecTBa. Macca
aTOMOB MW MOJICKYIJL. AToMHas €AUHHNIIa MaccChl. OTHOCHUTENILHBIE aTOMHAas |
MoJleKyJsipHass Macchl. KonmuyecTBo BemiecTBa M €QUHHIIBI €r0 W3MEpPEHUs: MOJb,
MMOJIb, KMOJIb. Yncino ABoragpo. MonspHas macca.

ArperaTHble COCTOSHHMS BelecTBa: TBepoe (KpUcCTaJulMyeckoe M amop¢HOoe),
KUJKOE U Tazoo0pa3Hoe. 3aKk0OH ABOTAJIpO W €r0 CIIE/ICTBHS. MonsipHbiii 00beM
BEIIECTB B ra3000pa3HoM cocTosHUU. OOBbeIMHEHHBIN ra30BbIil 3aKOH U ypaBHEHHE
MenneneeBa—Kianeiipona.

Cmecn BemecTB. Paznuumsa MeXIy CMeCIMH M XUMUYECKMMH COCOUHEHMSIMH.
MaccoBast 1 00beMHas 1011 KOMIIOHEHTOB CMECH.

CamocrositeibHasi padota: Ne 1. [Tonroroska pedepatoB u npeseHtanuii. Cnocoosl
O0TOOpaXeHUsI MOJIEKYJI: MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (DOPMYJIBI; IIAPOCTEPKHEBBIE U
MmaciTaOHble pocTpaHcTBeHHbIE (CTroapTa—bpurieda) MoJenu MOJIEKYIL.

1.2. Ilepuoanyeckuii
3aKOH U
Iepuoauyeckas
cUCcTEeMAa
XHMHUYECKHX
3JIeMEHTOB
JI.A.MennejieeBa u

Conep:kaHue y4eGHOr0 MaTepuasa

Ilepuognueckuit  3akoH  J[M.MenneneeBa.  Otkpeitne  [I.JM.MeHnneneeBbim
[Iepnonnueckoro  3akoHa. [lepuognueckuit  3akoH B (OPMYJIUPOBKE
NN .MenneneeBa. Ilepuoanueckass TabmuIa XUMHUECKHUX  DJIEMEHTOB  —
rpaduyeckoe oToOpakeHHe Mepuoandeckoro 3akoHa. CTpyKTypa MEepUOAUYECKOU
TaOMUIIBL: IEPUOIBI (MaJible U OOJBIIKE), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Crpoenune atoma u [lepuoanueckuii 3akon [[.M1.MenneneeBa. AToM — ClOKHas

9




CTpOeHHUe aToMa

yactuma. Sapo (IpOTOHBI W HEWTPOHBI) M AJIEKTPOHHas o6onouka. M3oTombl.
CrtpoeHue »SJEKTPOHHBIX 000JIOYEK aTOMOB JJEMEHTOB MajbIX [EPHOOB.
OcoOeHHOCTH CTPOCHHUS JJCKTPOHHBIX OO0OJOYEK AaTOMOB JJEMEHTOB OOJIBIIUX
nepuoioB (MmepexoaHbIX AneMeHToB). [lonsaTue 06 opoutayax. s-, p- u d-opouTaiu.
DNEeKTpOHHBIE KOH(PHUTypalud aTOMOB XMMHUYECKHX 3JIEMEHTOB.

CoBpemenHnas popmynupoBka [leproandeckoro 3akona. 3nauenue [lepuoauueckoro
3akoHa U [lepuogndeckoil cucTemMbl XMMUYECKUX 3JIeMeHTOB JI.M.Menneneesa i
pa3BUTHS HAYKH U MOHUMAaHMs XUMUYECKOW KapTUHBI MUPa

CamocrtosiTeibHas padora Ne 2. BrinosiHeHue ynpakHeHUH 1o Teme «CTpoeHrne aToMa»

Tema 1.3. CTpoenue
BellleCcTBa

Conep:kanue y4eOHOT0 MaTepuaia

10

Nonnas xumuueckas cBsi3b. Katnonsl, ux oOpa3oBaHue U3 aTOMOB B Pe3yJbTaTe Mpo-
1ecca OKUCJICeHHs. AHHOHBI, UX o0Opa3oBaHHME W3 aTOMOB B pe3ylbTare Mpoliecca
BOCCTaHOBJICHUA. VMlOHHAs CBs3b KakK CBs3b MEXKJY KaTHOHAMU M aHMOHAMHU 3a CYET
ANEKTPOCTATUYECKOTO MpUTsbKeHus. Kiaccudukanus HOHOB: MO COCTaBy, 3HAKY
3apsja, HAJIMYUIO TUAPATHOM 0000uku. VOHHBIE KPHUCTANIMYECKUE PEIIETKHU.
CBoiicTBa BEUIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOW PEIIETKU.

KoBanentnast xumuyeckasi cBs3b. MexaHU3M 00pa30BaHUS KOBAJEHTHOW CBs3U (00-
MEHHBII ¥  JIOHOPHO-AaKLENTOPHBIN). NEeKTPOOTpUIATENbHOCT. KoOBaJlleHTHBIE
IIOJISIPHAsE U HENOJIsApHas CBA3U. KpaTHOCTh KOBAIEHTHOW CBA3U. MOJIEKYIIIpHBIE U
aTOMHBIE KpHUCTaJNIMYecKkue pemeTkd. CBONCTBAa BELIECTB C MOJIEKYJSPHBIMU U
ATOMHBIMH KPUCTAJUTMYECKUMHU PELIETKAMU.

Meraunueckas cBsi3b. MeTamnmyeckass KpUCTAUINYECKas pelieTKa U MeTaJllInyecKas
XUMHYeCKas CBs3b. PU3NUECKUE CBOMCTBA METAJLIOB.

ArperaTHble COCTOSTHUSI BELIECTB ¥ BOAOPOAHAs CBA3b. TBepaoe, KHUIKOe U Tra3000pas3-
HOE COCTOsiHMS BeulecTB. [lepexon BemiecTBa M3 OJHOTO arperaTHOro COCTOSIHUS B
apyroe. BonopoaHnas cBA3b.

Yucrtele BemecTBa U cMecH. [IoHsATHE 0 cMecH BelecTB. | OMOreHHbIE U TETEPOTeHHBIE
cmecu. CoctaB cMmeceil: 00beMHas U MaccoBasl J0JIM KOMIIOHEHTOB CMECH, MaccoBast
JIOJISI TPUMECEH.

CamocrositesibHas padora: Ne 3. Beimonaenue ynpaxaeHuit mo reme «CtpoeHue
BEII[ECTBA»

IIpakTuyeckasi pa6ora Nel. Pemenue pacueTHBIX 3a7a4 Ha HaXOX/IeHHE 00bEeMHON 1
MaCCOBOM J10JI1 KOMIIOHEHTOB CMECHU

1.4. Boga. PacTBopsbl.

Coaep:xanue yueOHOIro MaTepHaJia

10

10




DJIEKTPOJIUTHYECKASA
AUccOonHaLMs

Bopa. Pacteopsl. PactBopenue. Boaa kak pactBopureis. PacTBOpUMOCTE BELIECTB.
Hacplmennsle,  HEHaCBHIICHHBIEC, IIEPECBHIIIEHHBIE  PAaCTBOPBL.  3aBUCHUMOCTH
PacTBOPUMOCTH Ta30B, XKHUAKOCTEH U TBEPBIX BEIECTB OT Pa3IMYHBIX (DAaKTOPOB.
MaccoBast 1oy11 pacTBOPEHHOIO BEILECTBA. JJIEKTPOJIMTHYECKAS JUCCOLUALIUS.
DNEKTPOIUTHl M HEIIEKTPOUTHI. DJIEKTPONUTUYECKas: aucconuanus. MexaHu3mbl
NMEKTPOJIMTUYECKON TUCCOLUALUN JIs BEIECTB C Pa3JINYHBIMU TUIIAMH XUMUYECKOU
CBSA3HU. I'mppatupoBaHHbIE 51 HErUAPaTUPOBAHHBIE HOHBI. Crenenb
IEKTPOIUTHYECKON nucconuanuu. CuibHble M cialble 37eKTposnThl. OCHOBHBIE
IIOJIOKEHUS TEOPUH MIEKTPOIUTUYECKON Aucconranuu. KucioTsl, OCHOBaHUS U COIU
KAaK DJIEKTPOJIMUTBHI.

IIpakTyeckas padora Ne 2. [IpurotoBieHnue pacTBopa 3aJjaHHON KOHIIEHTPALUH.

CamocrosiTeabHas padora Ne 4. [TogroroBka pedeparoB u npe3eHTauuid. PactBopsl
BOKPYT Hac

CamocrosiTenbHas padora Ne 5. [TogrotoBka pedeparoB u npe3enrauuid. Bona kak
peareHT u cpeja JUisi XMMUYEeCKOro rpoiecca.

CamocrositeabHas padora Ne 6. [TogroroBka pedeparoB u npesenrauuid. JKu3us u

nesiteabHoCTh C.AppeHuyca.

1.5.
Kaaccupukanus
HEOpPraHu4YecKux
COeIHHEHHN U MX
CBOMCTBA

Coaep:xanue yueOHOro MaTepuaJia
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Kucnots! u ux cBoiictBa. KuCIOTHI KaKk 37EKTPOIUTHI, MX KJIACCHU(PHUKAIUS 1O
Pa3IMYHbBIM NPU3HAKaM. XMUMUYECKHE CBONCTBA KUCIIOT B CBETE TEOPUU
NIEKTPOIUTHYECKOH nucconuannu. OcoOeHHOCTH B3aUMO/IEHCTBHS
KOHLEHTPHUPOBAHHOMN CEpPHOM U a30THON KUCIOT ¢ MeTajulaMUu. OCHOBHBIE CTIOCOObI
MOJTy4eHUs1 KUCIOThl. OCHOBAaHMS M UX CBOMCTBA. OCHOBAaHMUS KaK JIEKTPOJIUTHI, UX
KJIacCU(PUKALIMS 110 PA3TUYHBIM MTPU3HAKAM. X UMUUYECKHE CBOMCTBA OCHOBAHUH B
CBETE TEOPHUH NIEKTPOIIUTUIECKON qucconnanuu. Pa3noxenre HepacTBOPUMBIX B
BOJie OCHOBaHUN. OCHOBHBIE CTIOCOOBI MOTy4eHUsI OCHOBaHUN. CosM U X CBOMCTBA.
Conu kak snekrponutbl. Conu cpeiHue, KUCIble U OCHOBHBbIE. XMMUYECKUE CBOMCTBA
COJIEH B CBETE TEOPHUH ICKTPOIUTHUECKOUN nuccorranuu. CrocoObl MoTydeHus
coneit. ['maponus coneit. Oxcuapl U ux cBoiicTBa. Coneodpasyromiie u
HecosieoOpa3yronue okcuasl. OCHOBHBIE, aM(OTEPHBIC U KHUCIOTHBIE OKCH/IBI.
3aBUCHUMOCTB XapaKTepa OKCH/Ia OT CTENIEHH OKUCIIEHHs 00pa3yIolIero ero Meraia.
XHWMHYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcumoB.

JlaGopaTopnas pa6ora Ne 1. Pemenue skcriepuMeHTAIbHBIX 331a4 110 TEMe
«Knaccudukanus HeopraHUYECKUX COEJUHEHUI U UX CBOMCTBA»
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CamocrositeibHas padora Ne /. Pemienue pacdeTHbIX 3a/1a4 10 ypaBHEHUAM
XUMHYECKUX PEaKIui

CamocrosiTeibHasi pabota Ne 8. Beimonnenue ynpaxuenuid no teme «Knaccupukanus
HEOPraHWYECKUX COCJUHEHUHN U UX CBOMCTBA»

CamocrosiTetbHasi padora Ne 9. 3amonnenue tadbmuipsl «CpaBHUTEIbHAS
XapaKTEpUCTHKA CBOMCTB KHUCJIOT, COJIEH, OCHOBAHUM U OKCUIOB)»

1.6. Xumuueckue
peakuuu

Conep:xanue yueOHOIro MaTepuaJia

Knaccudukanus XuMUYECKUX peakiuii. Peakiyuu coeMHeHus, pa3ioKeHus,
3aMelieHus, OOMeHa

1.6. Xumnueckue
peakuuu
(npoaoJsxeHue)

Conep:kanue y4eOHOT0 MaTepHuaJia

oo

Karanutuueckue peakiuu. Od6patumMble 1 HeOOpaTUMbIe peakuy. 'oMoreHHbIe U
reTepOreHHbIE PEAKINU. DK30TEPMUUYECKUE U SHJOTEPMUUECKHUE PeaKIiu. TernoBoi
s dexT xumuueckux peakuuid. Tepmoxumudeckue ypaBHeHUs. OKUCIUTENbHO-
BOCCTaHOBUTENbHbIE peakuu. CteneHpb okucieHus. OKUCIUTENb U BOCCTAaHOBJICHHE.
BoccranoBurens u okuciaeHue. MeTo]| 37eKTpOHHOro OajlaHca JUisi COCTaBJICHUS
YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. CKOPOCTh XUMUYECKUX
peakuuii. [IoHATHE O CKOPOCTH XMMUYECKUX PEAKLUI. 3aBUCUMOCTb CKOPOCTH
XUMHAYECKHX PEAKIUi OT Pa3InYHbBIX (PaKTOPOB: MPUPOIBI PEATUPYIOIINX BEIIECTB,
UX KOHIIEHTPALMH, TEMIIEPaTypbl, IOBEPXHOCTU COIPUKOCHOBEHUS U UCIIOJIb30BAHUS
Katanau3aTopoB. OOpaTUMOCTh XUMUYECKUX peakiuil. O0paTuMble U HeoOpaTUMbIe
peakiyy. XMMUYECKOe paBHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

CamocrositenbHas padora: Ne 10. BrinosnHeHue ynpakHeHU 10 TeMe «XUMUYeCKue
peaxkuumn»

CamocrositeabHas padora Ne 11. [ToaroroBka pedgeparoB 1 npe3eHTaluil.

OxpaHa OKpy’Karollen cpeibl OT XUMHUYECKOT0 3arps3HEeHusI.

1.7. MeTanjibl 1
HEMEeTAJJIbI

Conep:xanue yueOHOro MaTepuaJia
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Mertasibl. OCOOEHHOCTH CTPOEHUS AaTOMOB M KpUCTALIOB. PU3NUECKHEe CBONCTBA
MetaioB. Kiaccugukanys MeTamioB Mo pa3inyHbIM MIpU3HAKaM. XUMHYECKHE
CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUH P HAPSYKEHUI METAJUIOB.
Mertannorepmus. O6mue crocoObl nosydeHus: Metayuios. [lonstue o meramtypruu.
[TupomMerammyprust, FTHAPOMETAIUTYPrHUs U dJIEKTpoMeTaITyprust. CIlaBbl UEPHBIE U
ugeTHble. Hemeramnel. Oco6eHHOCTH CTpoeHust aToMOB. HeMeTaiibl — npocTsie
BELIECTBA. 3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX MOJIOXKEHHS B IEPUOINIECKON
cucteme. OKHUCIUTENBHBIE U BOCCTAHOBUTEIILHBIE CBOICTBA HEMETAIOB B
3aBHCHMOCTH OT UX IOJIOKEHUS B PSIAY DJIEKTPOOTPULIATENBHOCTH.

12




IIpakTnyeckas padora Ne 3. Pemenue skcriepuMeHTAIbHBIX 33a4

CamocrosiTesbHasi padora Ne 12, Penienue pacyeTHbIX 3aj1a4 110 YpaBHEHUSIM
XUMHUYECKHUX PeaKuil

CamocrosiTeibHasi padora Ne 13. [TonroroBka pedeparoB u mpe3eHTaIUHA.
Koppo3us MeTamioB v criocoObl 3aLIUTHI OT KOPPO3HH.

CamocrosiTeibHasi padota Ne 14. [TonroroBka pedeparoB u mpe3eHTaIUH.
MHepTHbIE MK 01aropo/HbIe rassl.

Paznen 2

Opranuveckasi XuMHst

42

2.1. OcHOBHbBIE
MOHATHSA
OpraHuYvecKo
XHMMH H  Teopus
CTPOCHUA
OpPraHuYecKux
coeTUHEeHNH

Coaep:xanue yueOHOT0 MaTepHaJia

2-3

IIpenmer oprannyeckoil xumuu. [IpupogHsie, HICKyCCTBEHHBIE U CUHTETHYECKUE Opra-
Hu4eckue BelecTBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB C HEOPraHUUECKUMHU.
BanentHocTh. XMMHUECKOE CTPOCHUE KAK MOPSIIOK COCIUHEHUS aTOMOB B MOJIEKYJIBI
10 BaJICHTHOCTH. TeopHsi CTpOEHUS OpraHudecKux coeqnuennii A.M.byrneposa.
OcHOBHBIE TIOJIOKEHUS

TEOPUH XMMHUYECKOTO CTpoeHus. 3omepus 1 n3oMepsl. XuMu4deckue GopMyiisl U
MOJIeJIN MOJIEKYJ B opranuyeckoit xumun. Knaccugukanus opraHuyeckux BEIEecTB.
Knaccugukanys BemecTB o CTpOSHUIO YIIIEPOJHOTO CKeJIeTa U HaJTMUUIO
(GyHKUIMOHATIBHBIX Ipymil. ['omonoru u romosnorus. Hauana nomenknarypsl [UPAC.
Knaccudukanms peakiuii B opranudeckoit xumun. Peakuuu npucoeanHeHus (Tuipu-
pOBaHUs, raJIOTEHUPOBAHHUS, THAPOTAIIOT€HUPOBaHUS, TUApaTanun). Peakiuu
OTIIEIUIEHUS (AeTUAPUPOBAHUS, IETHAPOTaIOreHUpOBaHUsl, feruiparauun). Peakumn
3aMmeneHus. Peaknum nsomepusanuu.

JlaGopaTtopnasi paGora Ne 2. U3roroBieHue Moeleld MOJEKYJI OpPraHUYECKHUX
BEIIECTB.

CamocrositenbHas padora Ne 15. [TonroroBka pedepara v npe3eHTauu.

Kuznb u gesrensHocts A.M. bytieposa

CamocrositenbHass padora Ne 16. IlonroroBka pedepara u mnpeszeHtauuu. Poib
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUHU M Pa3BUTUH MUPOBON OPraHMYECKOW XMMUHU.

2.2. YriieBogopoabl u
HX NPUPOJIHBIE
HUCTOYHUKH

Conep:kaHue y4eGHOr0 MaTepuasa
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AnkaHbl. AJNIKaHBI: TOMOJIOTMUECKHN psii, U30MEPUS M HOMEHKJIATypa ajKaHOB.
XUMHUYECKUE CBOMCTBA AJIKAHOB (METaHa, 3TaHa): TOPEHHE, 3aMElIEeHUE, pa3I0KEHNUE,
nerugpupoBanue. [I[pumMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AJKeHbl. DTUJIEH, €r0 MoyYyeHue (IeruIpupoBaHUEM 3TaHa, IeMoIMMepHU3aIieil mo-
JMATUIICHA). I'omosornueckuii  psn, M30MEpUs, HOMEHKIATypa alKEHOB.
XUMHYECKHE CBOWCTBA ATHJICHA: TOPEHHE, KAYECTBEHHbIE peaknuu (00eciBeunBaHNE
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OpOMHOI BOJABI M pacTBOpa MEpPMaHraHaTa Kallus), THApATays, MOJTUMEpPHU3aLIIHsL.
[IpumeneHue 3THIIeHa HA OCHOBE CBOMCTB.

Juensl u kaydyku. IloHsATHE O AMeHaX Kak yrieBOJAOpPOAAX C ABYMS JBONHBIMHU
cBs3siMu. CompshKEHHBIC TUEeHbl. XUMHYECKHEe CBOMCTBA OyTaaueHa-1,3 u u3onpeHa:
obecuBeurBaHUe OpOMHOM BOABI M IOJIMMEpU3AlUs B Kaydykd. HarypanbHblii u
CHUHTETHYECKUE KayuyKu. Pe3uHa.

AnkuHbl. AnetuiieH. XMMUYECKHUEe CBOMCTBA alleTUIIEHA: TOPEeHUE, 00eCIIBEUBAHUE
OpOMHON BOJBI, TNPUCOCAUHEHHUHN XJIOpOBOJIOpoAa M ruiparauus. lIpumeHeHue
alleTUJIEHA Ha OCHOBE CBOMCTB. MeXKJ1acCOBasi U30MEPHS C aIKaJueHAMM.

Apenbl. benzon. Xumuueckue cBoiicTBa OeH301a: TOpEeHUe, peakluy 3aMenienus (ra-
JoreHupoBanue, HuTpoanue). [I[pumenenrne 6eH30a HA OCHOBE CBOMCTB.
[Ipupoanbie HICTOYHUKH YTIeBOAOPOA0B. [Iprpoanblil ra3: coctas, IpUMEHEHHE B Ka-
gyectBe TtommuBa. Hedts. CocraB u mepepabotrka Hedrtu. Ileperonka nedru.
Hedrenpoaykrsl

JlabopaTopuasi padora Ne 3. O3HaKkoMJIeHHE C KOJUIEKI[MEH KaydyKoB M oOpa3LamMu 2
U3JeNui U3 pe3UHbI

CamocrositenbHas padora Ne 17. [TonroroBka pedepara v npe3eHTaluu.

OKOJIOrHYeCcKHe acleKThl UCIIOIb30BaHUS YIJIEBOIOPOIHOTO ChIPbs 2

2.3. Coaep:xxanue yue0HOro MaTepHaJia 12 2-3
Kuciopoacoaep:xany Cruprel. [lonyuenue sTaHoIa OpOKEHUEM TIIIOKO3BI U THApATaluen dTuiaeHa. [ uapok- 10
ue OpraHuvyecKue CHJIbHAs TpyMIa Kak GyHKIHOoHaIbHAas. [IoHATHE 0 MpeenbHbIX 0JHOATOMHBIX
coeIMHEeHHs cnupTax. XUMHUYECKHE CBOMCTBA ATAHOJA: B3aUMO/ICHCTBHE C HaTpueM, 0Opa3oBaHne

MIPOCTHIX U CIOXKHBIX 23(UPOB, OKUCIIEHHE B anbaerui. [lpumeHenue stanona Ha
OCHOBE CBOMCTB. AJIKOT0JIU3M, €0 MOCIEICTBHS Ul OPraHN3Ma YEJI0BEKa U
IIpenynpexaeHue. [ TMIepuH Kak MpeacTaBUTENb MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakuysi Ha MHOTOaTOMHbIE CIUPTHL. [IpMeHeHue rivuepuHa.
®enoin. Puznyeckre U XUMHUYECKUE CBOMCTBA eHoa. B3anMHoe BiIMsHUE aTOMOB B
MOJIEKyJIe (peHoIIa: B3aUMOJEHCTBUE C THIPOKCUIOM HATPUS U a30THOU KUCIIOTOM.
[Tpumenenue ¢eHoaa Ha OCHOBE CBOMCTB. Asbjerusl. [lonsTre o0 anpaernaax.
Anpaeruanas rpynna kak GyHkiuuoHansHas. opmanpaeru u ero cBoiicTna:
OKHCJIEHHE B COOTBETCTBYIOIYIO KUCIIOTY, BOCCTAHOBIIEHUE B COOTBETCTBYIOLIUI
crupt. [lomyyenue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
[Tpumenenue ¢popmaiibaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [TonsiTue 0 kapooHOBBIX KucnoTax. KapbokcuiabHas rpymnmna
KaK (pyHKIIMOHANBHAs. ['OMOJIOrHuecKuil psi MpeaesbHbIX OJHOOCHOBHBIX
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KapOOHOBBIX KUCIOT. [lomydyeHne kapOOHOBBIX KUCIOT OKUCIEHUEM aJIbICTH/IO0B.
XUMHYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: OOIIHE CBOMCTBA C MUHEPAIbHBIMH
KHUCJIOTaMH U peakius srepudukanun. [IpuMeHeHrne yKCyCHOM KUCIOTHI HA OCHOBE
CBOMCTB. BbIcHIMe )XMpHBIE KUCIOTHI HA TPUMEPE MATTbBMUTUHOBOW U CTEAPUHOBOM.
Crnoxuble 3¢upsl 1 xupbl. [lonyueHne ci0XHbIX 3PUPOB peakiuent arepudukanuu.
Crnoxubie 3¢upsl B mpupojie, ux 3HayeHue. [Ipumenenue cinoxHbIx 3(pUpoB Ha OCHOBE
cBOUCTB. JKupsl kak croxkabie 3pupsl. Kimaccuduxarys »KupoB. XUMHUECKUE CBOICTBA
YKUPOB: TUJIPOJIN3 U TUAPUPOBAHUE KUJKUX KUPOB. [I[ppuMeHeHne )KupoB Ha OCHOBE
CBOMCTB. MbLia.

VYrneBoabl. YTieBobl, X KiaccupuKalusa: MoHocaxapuabl (T1r0Kko3a, Gpykrosa),
Jucaxapu/ibl (caxaposa) U rmojucaxapusl (Kpaxmai U HeJlTi0103a).

['mroko3a — BeIIEeCTBO ¢ JBOMCTBEHHOM (PYHKIIHEH — ajibJAeTUAOCHUPT. XUMHUUECKHE
CBOWCTBA IIIOKO3BI: OKHCIICHUE B TIIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBIJIEHHE B COPOMT,
cnuproBoe Opoxenue. [IpuMeHeHne ToKo3bl HA OCHOBE CBOMCTB.

3HaueHue YIJIeBOJOB B XKUBOU NPUPOE U KU3HU ueioBeka. [loHsaTue o peakusax
MOJIMKOHACHCAIIUU U THIPOJIM3a Ha IPUMEPE B3aMMOIIPEBPALICHUN: TJIFOKO3a
<—>TI0JIMCAXapU.

CamocrosiTtesibHas padoTa Ne 18. Pemenue pacueTHbBIX 3a7a4 Ha HaXOXKICHUE
MOJICKYJISIPHOU (POPMYJIBI YTIIEBOI0POIA

2.4.
A3oTconepaxamme
opraHnyeckKue
COCAMHCHUS.
IHonumepsl

Coaep:xanue yueOHOTro MaTepHaJia
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Awmunsbl. [TonsTrue 06 aMuHax. Anudarnyeckre aMUHbI, X KJacCU(UKaLUsA 1 HOMEH-
KJaTypa. AHWIMH Kak opraHudeckoe ocHoBaHue. IlomydyeHwe aHuwiIMHa U3
HuTpoOeH3ona. [IpuMeHeHHe aHWIMHA HAa OCHOBE CBOMCTB. AMHHOKHCIIOTHI.
AMUHOKHUCIIOTEl Kak amM@oTepHble AUPYHKIMOHAIbHBIE OPraHUYECKUE COEAMHEHMS.
XVUMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJIECHCTBUE C IIENOYaMH, KHCIOTaMU H
JPYT ¢ ApyroMm (peaxius NoJuKoHAeHcaun). [lentuanas cBsI3b U MOIUIENITUIBL.
[IpumeHeHne aMMHOKHCIOT Ha OCHOBe cBOWCTB. benku. IlepBuunasi, BTOpH4YHAas,
TPETUYHAs CTPYKTYphI O€IKOB. XMMUYECKUE CBOWCTBA OEIIKOB: TOPEHHE, JeHATYpaLUs,
THJIPOJIN3, IIBETHBIE peakiuy. buonoruueckue GpyHKIUN OEIKOB.

[Tonumepsl. benku u nonucaxapuabl kak Ouononumepsl. [Imactmaccel. [lomyuenue
MIOJINMEPOB pEaKLMEN IOJIMMEPU3aluu U MOJMKOHJEHCAMU. TepMOIUIacTU4YHbIE U
TepMOpeakTUBHbIE  IulacTMaccel.  IIpencraBurenn  mimactMace.  Bonokna, ux
knaccupukanus. [lomyyenne BoOJOKOH. OTnenbHbIE NPEACTABUTENH XHUMHYECKHX
BOJIOKOH.

IIpakTuyeckass paGora Ne 4. Pemenue »dSkcnepuMeHTalIbHBIX 3a37a4  Ha
UJEHTU(DUKAITAIO OPTAHUYECKUX COSAMHEHUHN
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IIpakTnyeckas padora Ne 5. PacriozHaBaHue miacTMacc U BOJIOKOH

CamocrositesbHast padora: Ne 19. BrinonHenue ynpaxHEHUN 10 TEMe
«A3oTconepxaiire oprannueckue coenunenus. [lomumepnn»
CamocrositesbHasi padora Ne 20. Pernienue pacyeTHbIX 3a/1a4 HA HaX0XKICHUE
MOJICKYJISIPHOUW (POPMYJTBI 30TCOAEPIKAIIECTO OPraHUIECKOTO BEIIECTBA

JAnddepenuupoBann
bIii 3aueT

HMToro no nucuunjimHe (Bcero):

117
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM JEATEJIbHOCTHU

CTYIAEHTOB

Copepxxanue o0ydeHus

XapakTepuCTUKA OCHOBHBIX BUJIOB JICSATEILHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX NEHCTBUIN)

Baxueiinine xumuaeckue
HOHATHA

YMeHue  faBaThb  ONpEIENeHHE U ONEepUpoBaTh  CIETYIOLIUMU
XUMUYECKUMH TOHATUSMHU: BEUIECTBO, XUMHYECKUHM DJIEMEHT, aroM,
MOJIEKYJIa, OTHOCUTENIbHbIE AaTOMHAs U MOJICKYJISIPHAsl MacChl, HOH,
QJJIOTPOIHSI, W30TOINbI, XUMHUYECKAsI CBSA3b, 3JIEKTPOOTPULATENBHOCTD,
BaJICHTHOCTh, CTEIEHb OKHUCIEHMsI, MOJb, MOJIIpHas Macca. MospHbIi
00beM  Tra3000pa3HbIX  BEIIECTB, BEIIECTBA  MOJIEKYSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, IEKTPOIUT M HEIIEKTPOJIHUT,
NEKTPOJINTUYECKAST JUCCOLMAIMNS, OKHCIUTEIb W BOCCTAHOBUTEID,
OKHCJICHME U BOCCTaHOBJIEHHE, TEIUIOBOM 3((eKT peakuuu, CKOpPOCTb
XUMHUYECKON peaklMM, KaTaiu3, XUMUYECKOE PaBHOBECHE, YIJIEPOJIHBIM
CKeJleT, (pyHKIMOHaNbHas rpynna, uzomepus. I'omosorus

OCHOBHBIE 3aKOHBI
XUMUAU

DopMyIMpPOBAHHUE 3aKOHOB COXPAHEHUS MAaCChl BELIECTB U IIOCTOSHCTBA
COCTaBa BEUIECTB.

VYcTaHOBKa NPUYMHHO-CIIECTBEHHON CBA3H MEXKIY COJIEpKaHueM DTUX
3aKOHOB U HalMCaHUEM XUMHUYECKUX (pOpMyYIT U ypaBHEHHH.

VYcTaHOBKa 3BOJIIOLIMOHHOM CYIIHOCTH MEHJEIEEBCKON U COBPEMEHHOU
(bopMyIMpoBOK nepuoudeckoro 3akona J{.1M.Menzneneena.
OO0mpsicHeHHE (PU3NIECKOTO CMBICTIA CHMBOJIUKHU TIEPHOIHYECKON
Tabmuupl xumudeckux 3neMenToB J1.M1.MenneneeBa (HoMepoB dJie-
MEHTa, IepHo/ia, TPYIIbl) U YCTAHOBKA NPUYMHHO-CIIEICTBEHHOU CBS3U
MEXly CTPOCHHEM aTOMAa U 3aKOHOMEPHOCTSIMU U3MEHEHHUS

CBOJCTB 3JIEMEHTOB U 00pa30BaHHBIX UMH BEILIECTB B NEpHOAaX

U rpynnax. XapakTepuCTHUKa JIEMEHTOB MaJIbIX U OOJIBIINX MEPHOIOB MO
UX TOJIOKEHMIO B tepuoandeckon cucreMe J1.11.Menneneesa

OCHOBHBIE TEOPUU XUMHUH

YcraHoBKa 3aBUCMMOCTH CBOMCTB XUMUYECKHUX BEIIECTB OT CTPOEHUS
aTOMOB 00Pa3yIOIINUX UX XUMUUYECKUX DJIEMEHTOB.

XapaKkTepUCTUKA BAXKHEHIINX TUITOB XUMHYECKHUX CBI3EH U
OTHOCUTEIBHOCTH 3TOM TUMHOJIOTHH.

00BsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PEUIETOK.

DopMyJIUPOBKA OCHOBHBIX IOJ0KEHUN TEOPUU AIEKTPOTUTUYECKOU
JIMCCOLMAIMU U XapaKTEPUCTHUKA B CBETE 3TOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUM.

DopMyJIUPOBKA OCHOBHBIX MOJOKEHUN TEOPUU XUMHUUECKOTO CTPOEHUS
OPraHMYECKUX COCIMHEHUHN U XapaKTEPUCTHKA B CBETE ITOU

TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHMI

Baxueiiniue BeriecTsa
Y MaTepHUalIbl

XapaKTePUCTHKA COCTaBa, CTPOCHHUS, CBOMCTB, ITOJTydCHHUS U TIPUMCHEHUS
BOKHEHIINX MeTaJuIoB (ia U ii a TPYIII, aIFOMHUHHS, )Kele3a, a B
€CTECTBEHHO-HAYYHOM PO rie U HEKOTOPHIX d-32JIEMEHTOB)

U UX COCOUHEHMI.

XapaKTePUCTHKA COCTaBa, CTPOCHHUS, CBOMCTB, MOJTydEHUS U TIPUMEHEHUS
BaOKHEHIINX HEMETasUIoB (Viii a, viia, via TPy, a TaKke a30Ta u
dbocdopa, yriaepona u KpeMHHsI, BOJIOPOJIA) M KX COCTMHEHUI.
XapakTepucTuKa CocTaBa, CTPOSHHS, CBOUCTB, MOTYUYCHHS U IPUMEHEHHUS
BOKHEHIIINX KJIACCOB YIIICBOJOPOJIOB (AJTKAHOB, IIMKJIOATKAHOB, aJIKEHOB,




QJIKMHOB, apEHOB) U MX HauboJjee 3HaYMMbIX B HAPOJHOXO03AHCTBEHHOM
IIJIaHE TIPEICTaBUTEIICH.

AHanorn4Hasi XapakTepUCTUKa BXKHEHIINX NIpeICTaBUTENeH

JPYTUX KIACCOB OPraHMYECKUX COCAMHEHUI: METAaHOIA U 3TaHOJIa,
CJIO’KHBIX 3(pUPOB, )KUPOB, MbUI, aJIbAETHI0B ((HhOpMaNbIETUIOB U
areTanb/erua), KETOHOB (ameToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHCJIOTHI, 115l €CTECTBEHHO-HAYYHOTO NPO(UIIS NpeICTaBUTENEN APYTHX
KJIACCOB KHCJIOT), MOHOCaxapu 0B (TJIFOKO3bI), TUcaxapuioB (caxaposbl),
noJjicaxapuoB (Kpaxmasa U LeJUIH0JI03bl), aHWIINHA, AaMUHOKHUCIIOT,
0€JIKOB, NCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, KAYIyKOB,
I1acTMace

XUMHUYECKUN SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHON U MPOPECCHOHATBHON AEITETLHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3BaHune n3y4eHHBIX BEIIECTB 110 TPUBUAIBLHON WIA MEKIYHAPOAHOU
HOMEHKJIATypE U OTPAKEHHE COCTABA ITUX COCIMHEHUN C TOMOILBIO
XUMHYECKHX (POPMYIL.

OTpakeHre XUMHYECKUX MPOLECCOB C IOMOUIbIO YPABHEHUN
XMMHYECKUX PEAKIUN

XUMHUYECKHE p€aKkuuun

OObscHeHre CYITHOCTH XUMHUYECKUX nporeccoB. Kimaccuduxarms
XUMHUYCCKUX peaKHI/If/'I 110 pa3JIMYHBIM IMPpHU3HAKaAM: YHUCJIIY U COCTAaBYy
MIPOJYKTOB U PeareHTOB, TEIIOBOMY 3 deKTy, HallpaBleHuo, (ase,
HaJUYHIO KaTajlnu3aTopa, 3MEHEHHIO CTEIICHEH OKUCIICHUS DJIEMEHTOB,
00pa3yroIIuX BElIecTBa.

VYcraHoBKa MPU3HAKOB OOIIETO U PA3IMYHOTO B TUIIOJIOTHH PEAKIIUN
JUISL HEOPTaHMYECKON M OPraHuYeCKOU XHUMHUH.

Krnaccugunukanys BenecTB U MpoLeccoB ¢ TOUKHU 3PEHUS
OKHCJICHUSA-BOCCTAHOBJICHHSI. COCTABIIEHUE YPaBHEHUI peakuuii

C MIOMOILBIO METO/1a AIEKTPOHHOTO OaiaHca.

OObscHEeHrEe 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakiuu u
I0JIOKEHHSI XMMHUECKOT0 PABHOBECHS OT Pa3IMyYHbIX (DaKTOPOB

XUMHUYECKUU BrinonHenne XMMHUYECKOT0 SKCIIEPUMEHTA B ITIOJTHOM COOTBETCTBUU
JKCIIEPUMEHT C MpaBHJIaMH O€30M1aCHOCTH.
Habmtonenue, pukcanus u onvcanue pe3yabTaToB IPOBEACHHOTO
JKCIIEPUMEHTA
Xumnueckas IIpoBeeHne caMoCTOSITELHOIO MOMCKA XUMHUECKOW HHPOPMALIUU
uH(popmManus C MCIOJIb30BAaHUEM PA3IMUHbIX HCTOUYHUKOB (HAYYHO-TIOMYJIIPHBIX

U3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pECYPCOB MHTEPHETA).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOIOTHH 151 00paboTKU
U Tiepeiaul XMMUYecKoi MH(OpMaIiK 1 ee MpeICTaBICHUS B
pa3nnyuHbIX (opmMax

Pacyetsl mo XuMH4eCKUM
dhopmynaM U ypaBHCHUSIM

YcTaHoBKa 3aBUCUMOCTH MCKAY Ka4yeCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHaAMH XUMHYCCKUX 00BEKTOB U IIpOoNLECCOB.
Pemenue PACUYCTHBIX 3a4a4 110 XUMHUYCCKUM (bopMynaM 1 YPAaBHCHUSIM

[Ipodunsroe n
npodeccrnoHanbHO
3HAYMMOE COJICPKaHHE

OObscHEeHNE XUMUYECKUX SIBICHUHN, MPOUCXOAAIIMIX B IPUPOJIE,

OBITY M Ha IPOU3BO/ICTBE.

OrnpeneneHne BO3MOKHOCTEN TPOTEKaHUSI XMMUYECKUX MPEBPALLICHUN B
Pa3IUYHBIX YCIOBUSX.

CobmroieHue npaBui 3KOJIOTHYECKH TPAMOTHOTO TTOBECHMS B
OKpY>Karollen cpene.

OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKatoIel cpe/ibl

Ha opranusm uenoBeka U Jpyrue *KHUBbIE OpraHU3MBI.

Cobiroienne npaBui 0e30MacHOro 00paIieHus ¢ TOPIYUMHU U
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TOKCUYHBIMH BELLIECTBAMU, JJAOOPATOPHBIM 000PYAOBAaHHEM.
[TonroroBka pacTBOPOB 3a/laHHON KOHLIEHTPAIMH B OBITY U Ha
IIPOU3BOJICTBE.

Kputnueckast orieHKa JOCTOBEPHOCTH XMMHUYECKON HH(popMaIum,
IIOCTYNAKOUIEH U3 pa3HbIX HCTOUHUKOB
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3. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBI IUCHIATIJIIMHBI

3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPHAIBLHO-TEXHHYECKOMY O0ecrnedyeHuIo
Peanuzanus nporpaMMbl JUCIUIUIMHBI TPEOYET HAIMYUS Y4€OHOTO KaOMHETa XUMHUU C
naboparopuei U 1a00paHTCKONH KOMHATOM
O6opynoBanue yueOHOro KabUHeTa:

® MHOTO()YHKI[MOHAJIbHBINA KOMILJIEKC MTPENO/1aBaTeIs;

® HaTypaJbHble OOBEKTHI, MOJAENH, MPHUOOPHI MW HAOOPBHI M TMOCTAHOBKHU
JEMOHCTPAIMOHHOTO ¥ YYEHUYECKOT 0 DKCIIEPUMEHTA;
NeYyaTHbIC U HIKPAHHO-3BYKOBBIE CPEJICTBA O0YUCHUS;
CpelicTBa HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTUH;
PEaKTUBBIL;
MEPEYHH OCHOBHOM M TOMOJHUTEIBHOU YUeOHOM JIUTEpaTypBhL;
BCIIOMOTaTeNIbHOE 000PYA0OBaHUE U UHCTPYKIIUU;
OuOIMOTEeUHbIN (HOHI.

3.2. . Y4eOHO-MeTOquYecKOe U MHPOPMAIIUOHHOE oDecniedeHne 00ydeHust

OcHoBHas JuTEpaTypa
1. T'abpuensu O.C., OctpoymoB NU.I'., Octpoymona E.E. u np. Xumus nis npodeccuit
U CHEIUATbHOCTEM €CTECTBEHHO-HAy4HOro mnpoduis: Yy4eOHHK i CTYA.
yapexJIeHui cpe. mpod. odpazoBanus. — M., 2014.

2. Tabpuensua O.C., OctpoymoB WN.I'., Cnagkor C.A., Jlopobeera H.M. IlpakTuxym:
y4ae0. mocodue sl CTY/. yUpeKaAeHU cpel. mpod. odpazoanus. — M., 2014.

3. T'abpuensa O.C., JleicoBa I'.I'. Xumusa. Tectel, 3agauv W ymnpakHeHUs: yueO.
nocobwue I CTY. yupexaeHu cpe. mpod. oopazoBanus. — M., 2014.

4. Epoxun IO.M., Kopanera WMN.b. Xumus 18 npodeccuil W cCrenualibHOCTEH
TEXHUYECKOTO H  eCTECTBEHHO-HAyYyHOro mpoduied: ydyeOHHK Jis  CTyA.
yupexaeHuit cpea. npod. oopazoranus. — M., 2014.

JlonmosiHUTEILHAS JIUTEpaTypa

5. Epoxun FO.M. Xumus: 3aiauu u ynpaxxHeHus: yuel. nocodue ams

CTyA.yupexjaeHul cpea. npod. oopazosanus. — M., 2014.

6. Epoxun KO.M. CO0pHHK TECTOBBIX 33JlaHU TTO XUMHH: Yy4eb. mocodue st
CTYI.yupexaeHuil cpen. mpod. oopazoBanus. — M., 2014.

7. Epoxun KO.M., KoBanesa U.b. Xumus aiis npodeccuit u cnenuaibHOCTEN

TEXHUYECKOTO Mpoduisi. DIEKTPOHHBIA y4eOHO-METOIUYECKUA KOMIUIEKC. —M.,
2014.

8. CnankoB C. A., OctpoymoB WN.T"., I'abpuensu O.C., JlykpsnoBa H.H. Xumus mis
npodeccuii i CrIenraTbHOCTEH TEXHUYECKOTO MPOQUIIS. DIEKTPOHHOE TPHUIIOKCHUE
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(amexkTpoHHOE Y4eOHOE U3IaHue) IS CTYA. YIPeKAeHUH cpen. mpod. odpasoBanHwms.
— M., 2014.

9. Epoxun F0.M., KoBanera U.b. Xumus aisg npodeccuit u cneruaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOT0 NMpoduieii: yueOHUK sl CTY/.
yapexJieHui cpe. mpod. odpazoanus. — M., 2014.

10.I"a6puensn O.C., JIsicoa I'.I'. XumMusi: KHUTa 171 NpenoaBatelis: yue0.-MeToI.
rocooue. — M., 2012.

HNHuTepHer-pecypcsnl
11.www.pvg.mk. ru (omummuana «Ilokopu BopoOGseBbI rOphD»).
12.www.hemi.wallst. ru (OGpa3oBaTenbHbIi CAaNT IS MKOJIBHUKOB «XHUMHUSD).

13.www.alhimikov.net (OOpa3oBaTenbHbIN CAaNT IS MKOIBHUKOB).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

4.1. KoHTpPoib ¥ OLEHKAa pPE3yJbTaTOB OCBOCHUA YYEOHOW JIMCUUILITUHBI
OCYIIECTBJISICTCSl TMpErnojlaBaTesieM B MPOIECCe MPOBEICHUS MPAKTUYECKUX 3aHSATHH,
nabopaTopHbIX pabOT, TECTUPOBAHMUS, a TAaKKe BBINOJHEHUS OOYyYarOIUMUCS

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

PesyabTaTnl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

D®opMbI U METOBI
KOHTPOJISA M OLleHKH
pe3yJbTaToB 00y4YeHus

- chopMHpPOBAaHHOCTH TPEICTABICHUA O MECTe XHMHH B
COBPEMEHHOW HAyYHOH KapTHHE MHpA; IIOHUMAaHUE POJIH XHUMHHU
B ()OPMUPOBAHHH KPyro3opa u (PYHKIHOHAILHOW T'PaMOTHOCTH
YeJI0BEKa JJIsl PEIICHUS TIPAKTUYECKUX 3a]1a4;

Tekynui KOHTPOJIb:
- YCTHBIN ()pOHTATLHBIN U
VHJIUBUYyAJIbHBINA OIIPOC.

- BIIQJICHUE OCHOBOIIOJIATaloNMMH XWUMHYECCKUMH THOHSTHIMH,
TEOPHUSIMH, 3aKOHAMHU U 3aKOHOMEpPHOCTSIMHU; YBEPEHHOE
MOJIb30BaHUE XUMHUYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;

Texkynui KOHTPOJIb:

- YCTHBIN ()POHTANBHBIN U
WHIUBUYAJIbHBIN OIIPOC.
Py0exHblif KOHTPOIIb:

- IPOBEPKA U OLIEHKA
JOKJIa10B, pedeparoB
HtoroBe1ii KOHTPOJIb —
9K3aMEH

- BIAJCHUE OCHOBHBIMHM METOJAaMU HAY4YHOTO TO3HAHWUS,
UCHONB3YEMbIMU B XUMHH:  HAONIOJIEHUEM,  OIHCaHUEM,
M3MEPEHHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBACHITH
pe3yabTaThl MPOBEAEHHBIX OMBITOB U JI€JATh BHIBOJbI; TOTOBHOCTD
U CIOCOOHOCTh TPHUMEHSTHh METOJbl TO3HAHUS TIPU PEIICHUU
MPaKTUYECKUX 3a/1a4;

Texkynui KOHTPOJIb:

- YCTHBIN ()POHTANBHBIN U

WHMBHIyaJIbHBIA OIIPOC.

Temarndeckuii KOHTPOJIb:
- IPOBEEHUE
MPAKTHYECKUX padoT

- c(OPMHPOBAHHOCTh YMEHHMSI JaBaTh KOJMYECTBEHHbIE OLIEHKU U
IIPOU3BOJUTH pacdeTrbl 1O XMMHYECKUM ¢opMmylaM U
ypaBHEHMSM; BJIaJ€HHE MpPaBUIAMU TEXHUKU O€30MaCHOCTHU IPH
HCIIOJIb30BAHUH XUMUYECKHUX BELIECTB;

Texymui KOHTPOJIb:

- YCTHBIN ()pOHTANIbHBIN U

WHJUBHyaJIbHBINA OIIPOC.

Temarn4yeckuii KOHTPOJIb:
- IPOBEJICHUE
MPaKTUYECKUX padoT
HTorossiii KOHTPOJIb —
9K3aMEH

- c(pOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIMHM TIO OTHOIIEHHUIO K
XUMHUYECKON MH(POpMAIIH, [TOJIy4aeMOM U3 pa3HbIX HCTOUHUKOB.

Texymui KOHTPOJIb:
- YCTHBIN ()pOHTANIbHBIN U
MHAMBUAYAJIBHBIN OIIpOC.
Py0exHblif KOHTPOIIb:
- IPOBEPKA U OLIEHKA
JOKJIa10B, pedepaToB
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B pesynbpTate nuzydeHus: AUCIUIUIMHBI CTYICHT JOJDKEH 00J1a1aTh
00IMMH KOMIIeTeHIMSIMH, BKJIFOUAIOIIUMHU B ¢€0s CIIOCOOHOCTE:

OK 1. IloHuMaTh CyIIHOCTh U COLUAIBHYIO 3HAYUMOCTh
cBoeld Oyaymield nmnpodeccuu, MPOSABISITH K  HEH
YCTOWMYMBBIN UHTEPEC.

Tekymnii KOHTPOJIb:

- IOJrOTOBKAa KOHCIIEKTA
- U3y4eHHUE,
KOHCIIEKTUPOBaHUE

OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO ICSTEIBbHOCTD,
BBIOMpATh THUMOBBIE METOJBI M CIIOCOOBI BBIMOJTHEHUS
po(heCCUOHATIBHBIX 3ajad, OLICHUBATH ux
3¢ PEKTUBHOCTH U KAa4E€CTBO.

Texkynui KOHTPOJIb:
- MOJITOTOBKA KOHCIIEKTa
-IIOATOTOBKA pedepara

OK 3. IlpuHuMarh peumieHUss B CTaHOAPTHBIX H
HECTAHJAPTHBIX  CHUTyalUsIX W  HECTH 32 HHUX
OTBETCTBEHHOCTb.

Tekyimuii KOHTPOJIb:
- KOHTPOJIb BBITIOJTHEHUS
WHIUBUAYAIbHBIX U
IPYMIOBLIX 3a/laHUM

OK 4. OcymecTBiATh IIOMCK W HCHOJIB30BAHUE
uHpopmanuu, HeoOxoaumonh a1 3(OPEKTUBHOIrO
BBITIOJIHEHHUS po(eCcCUOHATBHBIX 3ajad,
po(heCCHOHATIBHOTO U IMYHOCTHOTO PA3BUTHSL.

Texkynui KOHTPOJIb:
-TIOJrOTOBKA KOHCIIEKTa
-MOJIr0TOBKA pedepara

OK 3. Hcnonp3oBaTh MH(}OpMaMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B NMPO(HECCUOHATBHOU
NEeSTENBHOCTH.

Texkynui KOHTPOJIb:
-IIO/IFOTOBKA KOHCIIEKTA
-IIOATOTOBKA pedepara

OK 6. Pabotatb B KOJJIGKTMBE H B KOMAaHJIE,
3¢ (}exTuBHO O0mAThCSA C KOJUIEraMHu, PYKOBOJICTBOM,
MOTPEOUTEISIMHU.

Texkynui KOHTPOJIb:
-IIOArOTOBKA KOHCIIEKTA
-MOJIr0TOBKA pedepara

OK 7. Bparb Ha cebsi OTBETCTBEHHOCTh 3a pabOTy

Texymui KOHTPOJIb:

YICHOB KOMaHAbl (IOQYMHEHHBIX), 3a pe3yipTar | TIOATOTOBKa pepepara

BBINIOJTHCHUS 33/ IaHUM.

OK 8. CamocTosTeapbHO  ONpENSHATh  3aJa4d | 1CKyLIHH KOHTPOJIb:

npo(ecCHOHANLHOTO W JIMYHOCTHOTO  pa3BUTHs, | - MOATOTOBKA KOHCHCKTA
- IOATrOTOBKA aTa

3aHMMAaThCS caMm000pa30BaHUEM, oco3HamHo |  MIOATOTOBK pedep

IUIAHUPOBATD ITIOBLIIICHHC KBaHH(bHKaHHH.

OK 9. OpueHTHUpOBaThCA B YCIOBHSIX YacTON CMEHBI
TEXHOJIOTUHA B MPOGECCUOHATBHON e TETHHOCTH.

Texymui KOHTPOJIb:
- IOJArOTOBKAa KOHCIIEKTA
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4.2. ®oH/I OLIEHOYHBIX CPEACTB JIsl IPOBeIeHUS TEKYIIero KOHTPOJIS U
NMPOMEKYTOUYHOM aTTecTAlMU 00YYAOIIHUXCS 1O JUCIUIINHE

IToxka3zare/jim M KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMIA
[TokazaTenu W KpUTEPUU OLICHUBAHUS KOMIIETCHIIMH OTPAKEHBI B KOMILICKTE
KOHTPOJIBHO OLIEHOUHBIX cpencTB. (IIpunoxenue 1)

KoHTposibHbIE M TeCTOBBIE 3aJaHUA
[lepedyeHb BOIPOCOB, KOHTPOJIBHBIE M TECTOBBIE 3a/aHHsI, HEOOXOAMMBIE IS
OLICHKHM 3HAHWW, YMEHUN, HABBIKOB XapaKTEPU3YIOMIMX (OPMUPOBAHHE KOMIETCHIIUN
MIPE/ICTABIICHBI B KOMILJIEKTE KOHTPOJbHO-OLIEHOUHBIX cpeacTs. ([Ipunoxenue 1)

Meroanueckue MaTepuabl
MeTtonuueckre marepuaibl, ONpPeesSiolue TpOoLUeaypbl OLICHUBAHUS 3HAHUM,
YMEHUH, HaBBIKOB XapaKTEePU3YIONUX (POPMUPOBAHUE KOMIIETCHIINI MPEICTABICHBI B
METOJIMYECKUX PEKOMEH IAlUs TI0 BBINIOJIHEHHIO NpakTuyeckux padot. (I[Ipunoxenue 2)
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