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1. HACHHOPT NPOI'PAMMBI INCIUIIJINHBI

1.1 Ob6aacTh NPpUMEHEHUSI TPOTPAMMBI

Pabouast mporpamma y4eOHOW AMCIMIUIMHBI SIBJISETCS YaCThbIO MPOTPaMMBI
MOATOTOBKM CHEUHAIMCTOB cpeHero 3BeHa B coorBercTBUM ¢ PI'OC CIIO mo
CIICLIUAJIBHOCTHU 22.02.06 CpapouyHoe NOPOU3BOACTBO. JlaHHAsg JAUCHMIUIMHA
U3y4aeTcs C y4eToM NpoduiIs MoJydaeMoro npopecCuoOHAIbLHOTO 00pa30BaHMUsl.
CocraBieHa B COOTBETCTBMM C INPUMEPHOM MPOrpaMMOM Y4eOHOW JIUCHUILIMHBI
«Xumus» TUISL po¢hecCUOHATBEHBIX 00pa3oBaTeIbHbIX OpraHH3alNN,
peKoMeH0BaHHbIX DesepanbHbIM TOCY/IAPCTBEHHBIM ABTOHOMHBIM YUPEXKICHUEM
«DenepanbHbli HHCTUTYT pa3BUTHs oOpazoBaHus» (PI'AY «DPHUPO») B xauecTBe
OpPUMEpPHOW  TPOTpaMMBbl I peanu3al  OCHOBHOM  Mpo¢ecCHOHAIbHOU
obOpazoBarensHoil mporpammbl CITO Ha 6aze OCHOBHOTO 00mIero oOpa3oBaHUS C
nmoiaydeHreM cpeanero oomero odpaszoanus (IIpotokon Ne 3 ot 21 urons 2015 r.
Peructpanuonnsiit Homep peneHzun 385 ot 23 utons 2015 r. DAY «DUPOy). (C
M3MEHCHHMSIMHU U JOTOJIHeHUsIMHU oT 25.05.2017).

1.2. MecTto y4eOHOM AUCHMIUIMHBI B CTPYKType MPOrpaMMbl MNOATOTOBKH
CIEeNUAJTNCTOB CPeIHero 3BeHa:
O061e006pazoBaTeNbHBIN UK, 00111€00pa30BaATENbHBIE TUCIUILTAHBI

1.3. Heau u 3aga4yu y4eOHOM IMCHUIUIMHBI — TPe0OBaHUA K pe3yJbTaTam
OCBOCHUSA YUeOHOM TMCIUTIIHHDI:

Copnepxanue MporpaMMbl Y4eOHOM TUCITUTIITMHBI « XUMUSD HAMPaBJICHO Ha
JNOCTUKEHUE CIECAYIOIINX LeJIe:

e (QopmupoBanne 'y 0O0yyaromUXCS YMEHHS  OIIEHUBATh  3HAYUMOCTh
XUMHYECKOTO 3HAHUS JUIs1 KXKIOTO YEJIOBEKa;

e (opmupoBaHue y 00ydarOmMXCs IEIOCTHOTO MPEACTABICHUSI O MUPE U POJIH
XUMUU B CO3JJaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHPA;
yMEHUSI OOBSICHATH OOBEKThI M TPOILIECChl OKPYKAIOIIEH IeHCTBUTEIBHOCTHU:
MPUPOJHON, COUHUAIBHOM, KYJIBTYPHOW, TEXHUYECKOM CPENbI, — HCIOIb3YS
JUIS1 TOTO XUMUYECKHUE 3HAHMUS;

® pa3BUTHE y OOYYAIONIMXCS YMEHUH pa3nuvarh (akThl M OIICHKH, CPABHUBATH
OIICHOYHBIC BBIBOJIbI, BHUJIETh HMX CBSI3b C KPUTEPUSIMHU OIIEHOK M CBS3b
KPUTEPUEB C OMNPEACICHHOW CHCTEeMOW LIEHHOCTEH, (OpMYIHpOBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3HUIIUIO;

e mpuolOpeTeHHue OOYYAONIMMUCS OIbITa Pa3HOOOPA3HON  JIEATEIBbHOCTH,
MO3HAHUSI W CaMOIO3HAHMS; KIKOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIBHOE
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3HAYCHUE TSI PA3IMYHBIX BUIOB JESITEIHHOCTH (HABBIKOB PEUICHUS MPOOIIeM,
OPUHATUS  pEleHUH, TMOoucKa, aHamu3a U o0paboTKM HH(pOpMalUU,
KOMMYHUKATHUBHBIX HABBIKOB, HAaBBIKOB HW3MEPEHUH, COTPYIHUYECTBA,
0e30macHOro o0palleHust ¢ BeleCTBaMH B TTIOBCEAHEBHOM JKU3HM).

B pe3yabrare wu3y4YeHHsI Y4eOHOW IUCHUILVIMHBI «XHMHUSD» O00ydaroIuics
JOJIZKeH 00J121aTh O0IIMMH KOMIIeTeHIIUSIMU

OK 1. ITonumaTh CyIIHOCTh U COLIMAJIBHYIO 3HAUMMOCTb CBOEH Oynyieit npodeccuu,
IIPOSIBIIATH K HEW YCTOMYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTh, BEBIOUPATh THUIIOBBIE METOJIBI U
CHIOCOOBI BBIMOTHEHUS MPOQECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3(PPEKTUBHOCTH U
Ka4eCTBO.

OK 3. IIpyauMars peumieHuss B CTAaHJAPTHBIX M HECTAHJAPTHBIX CUTYALUSAX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisiTh NOUCK U HCHOJB30BaHME HHPOpMalnU, HEOOXOIUMOW s
3¢ (HEKTUBHOTO BBINOJIHEHUSI MPO(PECCHOHAIBHBIX 3aJ1a4, MPO(ECCHOHAIBHOIO H
JIMYHOCTHOI'O Pa3BUTHSI.

OK 5. Hcnonp3oBath HHGOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH B
npodhecCuoHaNbHOMN e TENbHOCTH.

OK 6. PaGortaTe B KOJUIEKTHBE W KoMaHze, d(PPEKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOZCTBOM, IOTPEOUTEISIMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH/bl (MO {YUHECHHBIX ),
pe3yNbTaT BHIOJHEHUS 3a/IaHUM.

OK 8. CamMocTosiTeNIbHO OMNpeeNsaTh 3aJadud MPOPECCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCs CaMOOOpPA30BAHMEM, OCO3HAHHO IJIAHUPOBAThH IOBBIIICHUE
KBaJIM(PUKALIMH.

OK 9. OpueHtupoBaThCsi B YCIOBHUSIX YacCTOM CMEHBl TEXHOJOTWH B
poeCCUOHATILHOM ESITEIIbHOCTH.



PE3YJBTATBHI OCBOEHUS YYEBHOU JUCIHHAITIUHBI
OcBoeHue coiepKanus yueOHON JUCIUTUIMHBI « XUMHUs 00eCIIeunBaeT JOCTHKEHUE
CTyJICHTaMU CIEAYIOUIUX PE3yIbTaTOB:

* TUYHOCHIHBIX:

- YyBCTBO TOPAOCTH W YBAXEHUS K HUCTOPUU U JOCTHXKCHUSM OTECYECTBEHHOU
XUMUYECKON HayKH,; XUMHUYECKH TPaMOTHOE IMIOBeJAeHHE B TMpodecCHoHaATBLHOM
NESTETPHOCTH W B OBITY TIpU OOpallleHHWH ¢ XUMHYECKUMHU BEIECTBAMH,
MaTepuajiaMy U MPOLECCAMMU;

- TOTOBHOCTh K TMPOJOJDKCHHIO OOpa30BaHMsI M TOBBIIICHUS KBAIU(PUKALUUA B
n30paHHOM TpodeccCHOHaTBbHON IeSTENPHOCTH M OOBEKTUBHOE OCO3HAHUE pOJIU
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHE HCHOJIb30BaTh JOCTHUKEHUS COBPEMEHHOM XHWMHYECKOM HAyKH U
XUMUYECKUX TEXHOJOTUW JJisi TIOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOU Npo(dhecCUOHATBHON EATETbHOCTH;

* MemanpeomMemHulx:

- HCMOJIb30BAaHHE PA3JIMYHBIX BUJIOB IMO3HABATEILHOM NESITEIHBHOCTH M OCHOBHBIX
MHTEIJIEKTYaJIbHBIX omnepaiuil (IOCTaHOBKM 3ajadyu, (OpMYJIHUPOBAHUS TUIIOTES,
aHajluM3a W CHUHTE3a, CpaBHEHHUS, OOOOIICHUS, CUCTEMATU3allUM, BBISIBICHUS
MIPUYUHHO-CJICACTBEHHBIX CBSI3€H, MOMCKA aHAJIOrOB, (POPMYITUPOBAHUS BHIBOJOB)
JUISL PEIICHUS TTIOCTABJICHHOW 3a7a4u, MPUMEHEHUE OCHOBHBIX METO0OB TTO3HAHUS
(HaOmro/ieHHs, HAYYHOTO OJKCIIEPUMEHTA) [JIi M3YyYeHUs] pPa3Iu4YHbIX CTOPOH
XUMUYECKUX OOBEKTOB W TIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTD
CTaJIKUBATHCS B MpodeccuoHaIbHOM cdepe;

- WCMOJb30BAaHUE PA3JIMYHBIX HMCTOYHUKOB ISl TOJYYECHUS XHUMUYECKOU
uH(OpMaIMK, YMEHHE OIIEHUTh €€ JIOCTOBEPHOCTH JUIsl JTOCTHXKCHHS XOPOIIUX
pe3ynbTaToB B MpodeccuoHanbHOM chepe;

* HPEOMEmHbBIX:

- c(hOpMUPOBAHHOCTh MPEACTABICHUN O MECTE€ XHMHHM B COBPEMEHHOW Hay4YHOU
KapTUHE MUpa; T[OHMMAaHUE pPOJU XUMUU B (POPMUPOBAHUU Kpyrosopa H
(yHKITMOHATHLHOM TPaMOTHOCTH YeJIOBEKa JIJISI PEIICHUs MPAKTUYECKUX 3aJ1ay;

- BJIQJICHUE OCHOBOTIOJIAraAIOIIMMU XUMUYECKUMU MMOHITUSIMU, TEOPUSIMHU, 3aKOHAMU
U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE II0JIb30BAHHE XUMHUYECKOW TEPMUHOJOTHEH W
CHUMBOJIUKOM;

- BJIQJICHUE OCHOBHBIMU METOJIaMHU HAYYHOT'O IMO3HAHUS, UCIIOJIb3yEMbIMU B XUMUH:
HaOIIOZICHUEM, ONKMCAHUEM, W3MEPEHHEM, SKCIIEPUMEHTOM; yMeHHue 00pabaThiBaTh,
OOBSCHATH PE3yJbTAaThl MPOBEACHHBIX OMBITOB W JIEJaTh BBIBOJbBI; TOTOBHOCTh W
CIIOCOOHOCTH MPUMEHSTh METOIbI IO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a/1a4;

- copMUPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OICHKH M TMPOU3BOJIUTH
pacyeTsl M0 XUMUYECKUM (GOopMyJiaM U ypaBHEHHSIM; BIAJCHUE MPAaBUJIAMU TEXHUKHU
0€30IaCHOCTH MPU UCTIOI30BAHUHU XUMUUECKUX BEILIECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHOM TMO3UIMU [0 OTHOIICHUIO K XUMHUYECKOU
nH(popMaIuu, moJrydaeMoi U3 pa3HbIX HCTOUHUKOB.



1.4. Koin4yecTBO 4acOB HA 0CBOEHHE MPOrPaMMbl Y4eOHOM TUCHUILIHHBI
MaKCHUMaJIbHOW yueOHOM Harpy3ku cryieHTa 117 yacoB, B TOM yucIe:
00s13aTeIbHON ayTUTOPHOM Y4eOHOM HArpy3Ku o0ydaromierocst 78 4acos;
CaMOCTOATENbHOM paboThl 0Oyyvaromierocs 39 yacos.



2. CTPYKTYPA U COJAEP KAHUE YYEBHOM JJUCITAUTIIMHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BU/IbI 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

nabopaTOpHBIC 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
¢ epeHIMPOBaHHBIN 3a4eT.




2.2 TemaTn4yeCKUH MJIAH M COAEPKAHUE YIeOHOH TUCHUIIMHBI «XUMHUD)

HaumenoBanue Conep:kanue y4ye0OHOro MaTepuasa, 1ad0paTopHble PadOThbI M MPAKTHYECKHUE O0bem yacon YpoBeHb
pa3aesioB U TeM 3aHATHS, CAMOCTOSITeIbHAasl padoTa CTY/IEeHTOB, KypcoBasi pa6oTa (IpoeKT) O0CBOEHUA
1 2 3 4
Beenenue. Copaepxxanue yueOHOIro MaTepuasa 2 2.3
Hayunsie MeTobI TO3HAHMS BEIIECTB U XUMHYECKUX sIBJICHUI. Poib skcriepuMenTa 2
M TEOpUM B XHUMHH. 3HAYeHHE XHMHH mnpu ocBoeHuu mpodeccuit CIIO u
cnerransHocTel CITO Texamueckoro npoduist npodeccnoHaIbHOTO 00pa30BaHMS.
Paznen 1. O0masi ¥ HeOpraHuvyeckKasi XUuMMs 72
Coaep:xanue yueOHOro MaTepuaJia 6 2-3
1.1. OcHoBHBIE CocraB BemniecTBa. XUMUYECKUE 3JIeMEHTHI. CIIOCOOBI CYIIECTBOBAHUSA XMMHYECKUX 4
NOHATHS H 3AKOHBI 3JIEMEHTOB: aTOMBI, MPOCTHIE M CIIOXKHBIE BEIIeCTBa. BemiecTBa MOCTOAHHOTO U
XUMHH IIEPEMEHHOI0  COCTaBa. 3aKOH IIOCTOSHCTBA CcOCTaBa  BelllecTB. Bermiectsa
MOJIEKYJIIPHOTO M HEMOJEKYJSIpHOro cTpoeHus. M3mepenue BemectBa. Macca
aTOMOB M MOJIeKYyJl. ATOMHas eauHuila Macchl. OTHOCUTEIBHBIE AaTOMHAs |
MOJIEKYJIspHas Maccbl. KonnuecTBO BeHIECTBAa M €IMHMIIBI €0 U3MEPEHHUsS: MOJb,
MMOJIb, KMOJIb. Uncino ABoraapo. MomspHas macca.
ArperatHble COCTOSIHHMSI BEIIECTBA: TBepAoe (KpHcTauinyeckoe u aMmopdHoe),
KUJKOE U Tazoo0pa3Hoe. 3aKoH ABOTaJipo M €ro CJIEICTBUS. Momnsipabslii 00beM
BEIIECTB B Ta3000pa3HOM cocTOsSsHUU. OObeTMHEHHBIN Ta30BbI 3aKOH U YpaBHEHUE
MenneneeBa—Kianeitpona.
Cmecu BemiecTB. Paznuumsi MeXay CMeECIMH M XUMHUYECKUMH COEIUHEHUSIMHU.
MaccoBas 1 06beMHasi 10711 KOMITOHEHTOB CMECH.
CamocrositeibHasi padota: Ne 1. [Toaroroska pedepatoB u npeseHtanuii. Ciocoosl 2
OTOOpaKEHHS MOJIEKYJT: MOJIEKYJIIPHBIE M CTPYKTYpPHBIE (DOPMYJIBI; IIAPOCTEPKHEBBIC U
MacitabHble mpocTpancTBeHHbIe (CTioapTa—bpurneba) Mogenu MOJIEKYIL.
1.2. llepunoanueckuii | Conep:kanue ydueGHOro MmaTepuajia 8 2
3aKO0H U Ilepuognueckuit  3akoH  J[.M.Menneneesa.  Otkpeitue  JI.M1.MenneneeBbim 6
Iepuoauyeckas [Tepuoanueckoro 3aKOHA. [Tepuonnueckuii 3aKOH B hopmymupoBKe
cucremMa N .MenneneeBa. Ilepuoguueckass Tabnauma  XUMHYECKUX  DJIEMEHTOB  —
XHMHUYECKHX rpadguyeckoe OTOOpakeHHE MepuoandecKkoro 3akoHa. CTpPyKTypa MEepHOIUYECKOM
3J1IEMEHTOB TaOJIMLIBL: TIEpHOABI (MaJible U OOJIbIINE), TPYIIIBI (TTIaBHast U TOOOYHAs).

JI.A.MennejieeBa u

Crpoenune atoma u [lepuoanueckuii 3akon [[.M1.MenneneeBa. AToM — CJOKHas
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CTpOeHHUe aToMa

yactuma. Sapo (IpOTOHBI W HEWTPOHBI) M AJIEKTPOHHas o6onouka. M3oTombl.
CrtpoeHHMe 9JIEKTPOHHBIX O000JOYEK AaTOMOB 3JIEMEHTOB MAaJbIX IEPUOJIOB.
OCOOCHHOCTH CTPOCHHUSI SIIEKTPOHHBIX O000JOYEK AaTOMOB 3JIEMEHTOB OOJBIINX
nepuoioB (MmepexoHbIX AneMeHToB). [lonaTue 06 opOouTasix. s-, p- u d-opouTaiu.
DNEeKTpOHHBIE KOH(PHUTypalud aTOMOB XMMHUYECKHX 3JIEMEHTOB.

CospemenHas ¢popmynnpoka [lepuoanueckoro 3akona. 3Hauenue Ilepuoauueckoro
3akoHa U [lepuoandeckoil cucremMbl XMMUYECKUX 3iIeMeHTOB JI.M.Menneneesa s
pa3BUTHs HAYKU U IOHUMAaHMUsI XUMUYECKOW KapTUHBI MUpa

CamocrtositeibHas padora Ne 2. BrinosiHeHue yrpakHeHU# 1o Teme «CTpoeHrne aToMa»

Tema 1.3. CTpoenue
BellleCcTBa

Conep:kaHue y4eOHOT0 MaTepHuaJia

10

Nonnas xumuueckas cBsi3b. Katnonsl, ux oOpa3oBaHue U3 aTOMOB B pe3yJibTare Ipo-
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
3apsia, HAIAYMIO THAPATHOW 000s0uku. VOHHBIE KPHCTAIMYECKHE pPEHICTKH.
CBoiicTBa BEUIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOW PEIIETKU.

KoBanentnast xumuueckasi cBs3b. MexaHU3M 00pa30BaHUSI KOBAJEHTHOM CBs3M (00-
MEHHBII ¥  JIOHOPHO-AaKLENTOPHBIN). NEeKTPOOTpUIATENbHOCT. KoOBaJlleHTHBIE
MOJISIPHAsE U HENoJisApHas CBsA3M. KpaTHOCTh KOBaJeHTHOW CBA3U. MOJEKYJSIpHBIE H
aTOMHBIE KpHUCTaJNIMYecKkue pemeTkd. CBONCTBAa BELIECTB C MOJIEKYJSPHBIMU U
ATOMHBIMH KPUCTAJUTMYECKUMHU PELIETKAMU.

Meraunueckas cBsi3b. MeTamnmyeckass KpUCTAUINYECKas pelieTKa U MeTaJllInyecKas
XUMHYecKas cBs3b. PU3ndeckue CBOMCTBA METAJLIOB.

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

Hucrtele BemecTBa U cMecH. [lonsiTHE 0 cMecH BelecTB. [ OMOreHHbIE U reTepOreHHbIE
cmecu. CoctaB cMmeceil: 00beMHas U MaccoBasl J0JIM KOMIIOHEHTOB CMECH, MaccoBast
JIOJISI TPUMECEH.

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

IIpakTuyeckas padora Nel. Pemenue pacueTHBIX 3a7a4 Ha HAX0XK/ICHHE 00bEMHON U
MaCCOBOM J10JI1 KOMIIOHEHTOB CMECHU

1.4. Boga. PacTBopsbl.

Coaep:xanue yueOHOIro MaTepHaJia

10
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DJIEKTPOJIUTHYECKASA
AUccOonHaLMs

Bopa. Pacteopsl. PactBopenue. Boaa kak pactBopureis. PacTBOpUMOCTE BELIECTB.
Hacplmennsle,  HEHaCBIEHHBIE, IEPECBHIIIEHHBIE  PAaCTBOPBL.  3aBHCHMOCTb
PacTBOPUMOCTH Ta30B, XKHUAKOCTEH U TBEPBIX BEIECTB OT Pa3IMYHBIX (DAaKTOPOB.
MaccoBast 1oy11  pacTBOPEHHOIO BEILECTBA. JJIEKTPOJIMTHYECKAs IUCCOLUALU.
DONEKTPOIUTHl M HEIIEKTPOUTHL. DJIEKTPOIUTHYECKAs Aucconuanus. MexaHUu3Mbl
NMEKTPOJIMTUYECKON TUCCOLUALUN JIs BEIECTB C Pa3JINYHBIMU TUIIAMH XUMUYECKOU
CBSA3HU. I'mppatupoBaHHbIE 51 HErUAPaTUPOBAHHBIE HOHBI. Crenenb
UIEKTPONUTHYECKON nucconuanuu. CuibHbIE M cia0ble 3JeKTpoauThl. OCHOBHBIE
IIOJIOKEHUS TEOPUH NIEKTPOIUTUYECKON Aucconranyuu. KucioTel, OCHOBaHUSA U COIU
KAaK DJIEKTPOJIMUTBHI.

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

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

CamocrositenbHas padora Ne 5. [TogrotoBka pedeparoB u npeseHrauuid. 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

Conep:xanue yueOHOIro MaTepHuaJia
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Kucnots! u ux cBoiictBa. KuCIOTHI KaKk 37EKTPOIUTHI, MX KJIACCHU(PHUKAIUS 1O
pa3IUYHBIM MpU3HAKaM. XUMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUU
ANEKTpONUTHYECKON quccoruanui. OcoOEHHOCTH B3aUMOIEHCTBUS
KOHILEHTPUPOBAHHON CEpHOM U a30THON KUCIOT ¢ MeTajulaMu. OCHOBHBIE CTIOCOObI
MOJTy4eHUs1 KUCIOThl. OCHOBAaHMS M UX CBOMCTBA. OCHOBAaHMUS KaK JIEKTPOJIUTHI, UX
KJIacCU(PUKALIMS 110 PA3TUYHBIM MTPU3HAKAM. X UMUUYECKHE CBOMCTBA OCHOBAHUH B
CBETE TEOPUH AJIEKTPOJIUTUUYECKON Juccolanuu. Pa3noxxenre HepacTBOPUMBIX B
BOJie OCHOBaHUU. OCHOBHBIE CTIOCOOBI MOTy4eHHsI ocHOBaHUN. Coyu 1 X CBOMCTBA.
Conu kak snekrponutbl. Conu cpeiHue, KUCIble U OCHOBHBbIE. XMMUYECKUE CBOMCTBA
COJIEH B CBETE TEOPHUH ICKTPOIUTHUECKON nucconnanuu. CrocoObl MoTydeHus
coneit. 'maponus coneit. Oxcuipl 1 ux cBoiictBa. ConeoOpasyromnye u
HecosieoOpa3yronue okcuasl. OCHOBHBIE, aM(OTEPHBIC U KHUCIOTHBIE OKCH/IBI.
3aBUCHMOCTh XapaKTepa OKCH/a OT CTETIEHU OKUCIIEHUsI 00pa3yoIero ero MeTaa.
XUMUYECKUE CBOMCTBA OKCHAOB. [loiryyeHrne okcuaoB.

JlabopaTopnasi paGora Ne 1. Pemienue skciepuMeHTaJIbHBIX 3a/1a4 110 TEME
«Knaccudukanus HeopraHUYECKUX COEJUHEHUI U UX CBOMCTBA»

11




CamocrtositeibHas padora Ne 7. Pemienue pacdeTHbIX 3a/1a4 110 ypaBHEHUAM
XUMHYECKUX PEaKIui

CamocrosiTeibHasi pabota Ne 8. Brimonnenue ynpaxuenuii no teme «Knaccupukanus
HEOPraHUYEeCKUX COCJMHEHUN U UX CBOMCTBA»

CamocrositenbHas padora Ne 9. 3anonnenue tadbinuibl «CpaBHUTENIbHAS
XapaKTEpUCTHKA CBOMCTB KUCIIOT, COJICH, OCHOBAaHUH U OKCUIO0BY

1.6. Xumuueckue
peakuuu

Conep:xanue yueOHOIro MaTepuaJia

Knaccudukaiius XuMHUUECKUX peakinii. Peakiuu coeMHeHus, pa3ioKeHus,
3aMelieHus, OOMeHa

1.6. Xumnueckue
peakuuu
(npoaoJsxeHue)

Conep:kanue y4eOHOT0 MaTepHuaJia

oo

Karanutuueckue peakiuu. ObpatumMele U HeoOpaTuMble peakiuu. ['oMoreHHsle u
reTepOreHHbIE PEAKIINHN. DK30TEPMUYECKUE U SHIOTEPMUUECKUE PeaKu. TernoBoi
s dexT xumuueckux peakuuid. Tepmoxumudeckue ypaBHeHUs. OKUCIUTENbHO-
BOCCTaHOBUTENbHbIE peakuu. CteneHpb okucieHus. OKUCIUTENb U BOCCTAaHOBJICHHE.
BoccranoBurens u okucienue. MeTo 31eKTpOHHOro OanaHca AJIsi COCTABICHHUS
YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. CKOPOCTh XUMUYECKUX
peakuuii. [IoHATHE O CKOPOCTH XMMUYECKUX PEAKLUI. 3aBUCUMOCTb CKOPOCTH
XUMHAYECKHX PEaKIUi OT Pa3InYHbBIX (PaKTOPOB: MPUPOIBI pearupyroiux BEIIECTB,
UX KOHIIEHTPALMH, TEMIIEPaTypbl, HOBEPXHOCTU COIPUKOCHOBEHHSI 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 pegeparoB U npe3eHTaluil.

OxpaHa OKpy’Karollen cpeibl OT XUMHUYECKOT0 3arps3HEeHusI.

1.7. MeTanjibl 1
HEMEeTAJJIbI

Conep:xanue yueOHOro MaTepuaJia
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Mertasibl. OCOOEHHOCTH CTPOEHUS ATOMOB M KpUCTALIOB. PU3NUECKHE CBONCTBA
MetaioB. Kiaccugukanys MeTamioB Mo pa3iMyHbIM IPU3HAKaM. X UMUYECKHE
CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUH P HAPSYKEHUI METAJUIOB.
Mertannorepmusi. O0mire crocoObl mosyuyeHus: Metaysios. [IoHsTHE 0 MeTauTypruu.
[TupomMerammyprust, FTHAPOMETAIUTYPrHUs U dJIEKTpoMeTaITyprust. CIlaBbl UEPHBIE U
usetHble. Hemetamisl. OcoGeHHOCTH cTpoeHUs aToMoB. HeMeTanisl — npocteie
BELIECTBA. 3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX MOJIOXKEHHS B IEPUOINIECKON
cucrteme. OKHUCIUTENbHBIE 1 BOCCTAHOBUTEILHBIE CBOMCTBA HEMETAILIOB B
3aBHCHMOCTH OT UX IOJIOKEHUS B PSIAY DJIEKTPOOTPULIATENBHOCTH.
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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 1 criocoObl 3aLIUTHI OT KOPPO3UH.

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 OPraHMYECKHUX BEIIECTB C HEOPTaHUYECKUMU.
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 opranuyeckoi xumun. Knaccugukanus opraHMueckix BEIEecTB.
Knaccugukanys BenecTs no CTpOSHUIO YIJIEpOJHOTO CKeJleTa U HaJIuuHUIo
(GyHKUIMOHATIBHBIX Ipymil. ['omonoru u romosnorus. Hauana nomenknarypsl [UPAC.
Knaccudukanus peakiuii B opranudeckoi xumun. Peakuuu npucoenuHenus (ruapu-
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. IloaroroBka pedepara u mnpeseHtrauuu. Poib
OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUHU M Pa3BUTHUH MUPOBON OPraHMYECKOW XMMHUHU.

2.2. YriieBogopoabl u
HX NPUPOJIHBIE
HUCTOYHUKH

Conep:kaHue y4eGHOr0 MaTepuasia
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AnkaHbl. AJIKaHbl: TOMOJOTMYECKUM psijl, U30MEpUs U HOMEHKIATypa aJKaHOB.
XUMHYECKHE CBOMCTBA aJIkaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMEIIICHHE, Pa3JIOKEHHE,
neruapupoBanue. [[pumMeHeHue alkaHoB Ha OCHOBE CBOMCTB.

AJKeHbl. DTUJIEH, €r0 MOoJyuyeHue (JeruIpupoBaHUEM 3TaHa, IeMOJIMMEepHU3aIueil mo-
JIUATUIICHA). ['omonoruyeckuii  psn, HU30MepUsi, HOMEHKIATypa aJIKeHOB.
XWMHYECKHE CBOWCTBA ATUJICHA: TOPEHHE, KAYeCTBEHHbIE peakinu (00eclBeunBaHNE
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OpOMHOI BOJABI M pacTBOpa IMEpPMaHTraHaTa Kalus), THIpaTalys, MOJIUMepU3aIusl.
[IpumeneHue 3THIIeHa HA OCHOBE CBOMCTB.

Juensl u kaydyku. IloHsATHE O AMeHaX Kak yrieBOJAOpPOAAX C ABYMS JBONHBIMHU
cBs3siMu. CompshKEHHBIC TUEeHbl. XMMHYECKUEe CBOMCTBA OyTaaueHa-1,3 u u3onpeHa:
oOecuBeurBaHNE OpPOMHOM BOJIBI M TOJMMEpU3alUs B Kayuyykd. HarypanbHbldi U
CHUHTETHYECKUE KayuyKu. Pe3uHa.

AnkuHbl. AnetuiieH. XMMUYECKHUEe CBOMCTBA alleTUIIEHA: TOPEeHUE, 00eCIIBEUBAHUE
OpOMHON BOJBI, TNPUCOCAUHEHHM XJIOpoBoJIOpoAa u Tuaparauus. [Ipumenenue
alleTUJIEHA Ha OCHOBE CBOMCTB. MeXKJ1acCOBasi U30MEPHS C aIKaJueHAMM.

Apenbl. benzon. Xumuueckue cBoiicTBa OeH30a: rOpeHue, peakliuy 3aMelieHus (ra-
JoreHupoBanue, HuTpoanue). [I[pumenenrne 6eH30a HA OCHOBE CBOMCTB.
[Ipupoanbie HICTOYHUKH YTIeBOAOPOAOB. [IprpoaHsklii ras: cocras, IpUMEHEHHE B Ka-
gectBe TomuBa. Hedts. CocraB m mepepabotrka nedrtu. Ileperonka nHedrtn.
Hedrenpoaykrsl

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

CamocrositenbHas padora Ne 17. [TonroroBka pedepara v npe3eHTauu.

OKOJIOrHYeCcKHe acleKThl UCIIOIb30BaHUS YIJIEBOIOPOIHOTO ChIPbs 2

2.3. Coaep:xxanue yue0HOro MaTepHaJia 12 2-3
Kuciopoacoaep:xany Cruprel. [lonyuenue sTaHoa OpoKEHUEM TITIOKO3bI U THApaTanuen stuineHa. [ uapok- 10
ue OpraHuvyecKue CHJIbHAs TpyMIa Kak GyHKIHOoHaIbHAas. [IoHATHE 0 MpeenbHbIX 0JHOATOMHBIX
coeIMHEeHHs cnupTax. XUMHUYECKHAE CBOMCTBA dTAHOJA: B3aUMOJICHCTBHE C HaTpUeM, 00pa3oBaHne

MIPOCTHIX U CIOXKHBIX F(UPOB, OKUCIIEHHE B albJerua. [[pumeHenne 3taHoa Ha
OCHOBE CBOMCTB. AJIKOT0JIU3M, €0 MOCIEICTBHS Ul OPraHN3Ma YEJI0BEKa U
IpeaynpexaeHue. [ TMIeprH Kak MpeacTaBUTEb MHOITOATOMHBIX CIIUPTOB.
KauecTBeHHas peakuysi Ha MHOTOaTOMHbIE CIUPTHL. [IpMeHeHue rivuepuHa.
®enoin. Puznyeckre U XUMHUYECKUE CBOMCTBaA (eHoIa. B3anMHoe BlIUsHUE aTOMOB B
MOJIEKyJIe (peHoIIa: B3aUMOJEHCTBUE C THIPOKCUIOM HATPUS U a30THOU KUCIIOTOM.
[Tpumenenue ¢peHoaa Ha OCHOBE CBOMCTB. Asbaeruipl. [lonsaTue 06 anpaeruaax.
Anpaeruanas rpynna kak GyHkiuuoHansHas. opmanpaeru u ero cBoiicTna:
OKHCJIEHHE B COOTBETCTBYIOLYIO KUCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOLIHI
crupt. [lomyyenue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
[Tpumenenue popmaiibJeruia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [TonsiTue 0 kapooHOBBIX KucnoTax. KapbokcuiabHas rpymnmna
KaK (pyHKIIMOHAIBHAs. ['OMOIOrHUeCKui psij MpeaesIbHBIX OHOOCHOBHBIX
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KapOOHOBBIX KUCIOT. [lomydyeHne kapOOHOBBIX KUCIOT OKUCIEHUEM aJIbICTH/IO0B.
XUMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: 00IIHE CBOMCTBA C MUHEPATHHBIMH
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 peakIiend ITepUPUKAIHH.
Crnoxubie 3¢upsl B mpupojie, ux 3HayeHue. [Ipumenenue cinoxHbIx 3(pUpoB Ha OCHOBE
cBOUCTB. JKupsl kak croxkHbie 3pupsl. Kimaccudukanms xupoB. XUMHUECKHE CBOMCTBA
YKUPOB: TUJIPOJIN3 U TUAPUPOBAHUE KUJKUX KUPOB. [I[ppuMeHeHne )KupoB Ha OCHOBE
CBOMCTB. MbLia.

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

['mroko3a — BeIIeCTBO ¢ ABOMCTBEHHOMN (YHKIIMEH — ajJbJAeTUAOCIUPT. XUMHUUECKHE
CBOWCTBA TIIIOKO3BI: OKHCJICHUE B TITFOKOHOBYIO KHUCIIOTY, BOCCTAHOBJICHHE B COPOUT,
cnuproBoe Opoxenue. [IpuMeHeHne ToKo3bl HA OCHOBE CBOMCTB.

3HaueHue YIiIeBOJOB B XKUBOM NPUPOE U KU3HU ueroBeka. [loHsaTHE 0 peakumsix
MOJIMKOHACHCAIIUU U THIPOJIM3a Ha IPUMEPE B3aMMOIIPEBPALICHUN: TJIFOKO3a
<—>TI0JIMCAXapU.

CamocrositesibHasi padora Ne 18. Penienue pacyeTHbIX 3a/1a4 HA HaX0XKICHUE
MOJICKYJISIPHOU (POPMYJIBI YTIIEBOI0POIA

2.4.
A3oTconepaxamme
opraHnyeckKue
COCAMHCHUS.
IHonumepsl

Coaep:xanue yueOHOTro MaTepHaJia

10
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Awmunsbl. [TonsTrue 06 aMuHax. Anudarnyeckre aMUHbI, X KJIacCU(pUKalKsi U HOMEH-
KJaTypa. AHWIMH Kak opraHudeckoe ocHoBaHue. IlomydyeHwe aHuwiIMHa U3
HuTpoOeH3ona. [IpuMeHeHHe aHWIMHA HAa OCHOBE CBOMCTB. AMHHOKHCIIOTHI.
AMUHOKHUCIIOTEl Kak amM@oTepHble AUPYHKIMOHAIbHBIE OPraHUYECKUE COEAMHEHMS.
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEHCTBUE C ILEJIOYaMH, KUCIOTaMU H
JPYT ¢ ApyroMm (peaxius NoJuKoHAeHcaun). [lentuanas cBsI3b U MOIUIENITUIBL.
[IpumeHeHne aMMHOKHCIOT Ha OCHOBe cBOWCTB. benku. IlepBuunasi, BTOpH4YHAas,
TPETHYHAs CTPYKTYpHI OeIKOB. XMMHUYECKHE CBOWCTBA OENIKOB: TOpEHHE, eHaTypalus,
THJIPOJIN3, IIBETHBIE peakiuu. buonornueckue GyHKIM 6EIKOB.

[Tonumepsl. benku u nonucaxapuabl kak Ouononumepsl. [Imactmaccel. [lomyuenue
MIOJINMEPOB pEaKLMEN IOJIMMEPU3aluu U MOJMKOHJEHCAMU. TepMOIUIacTU4YHbIE U
TepMOpeakTUBHbIE  IulacTMaccel.  [IpencraBurenn  miuactMmacc.  BonokHa,  Hx
knaccudukanus. Ilomyyenne BoOJOKOH. OTnaenbHbIE NPEACTABUTENM XUMHUYECKUX
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

16




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,
QIJIOTPOIHMSI, W30TOMNbI, XUMUYECKAsT CBSA3b, SJIEKTPOOTPULIATEIHLHOCTD,
BaJICHTHOCTh, CTEIEHb OKHUCIEHMsI, MOJb, MOJIIpHas Macca. MospHbIi
00beM  Tra3000pa3HbIX  BEIIECTB, BEIIECTBA  MOJIEKYSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, IEKTPOIUT M HEIIEKTPOJIHUT,
NEKTPOJINTUYECKAS JUCCOLMALNS, OKHCIUTEIb M BOCCTAaHOBUTEID,
OKHCJICHHME U BOCCTaHOBJIEHUE, TEIUIOBOW 3P (EKT peakluu, CKOPOCTb
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 nepuouueckoro 3akona J[.1M.Menzaeneena.
OO0mbsicHeHHEe (PU3NIECKOTO CMBICTA CUMBOJIMKH TIEPHOIMYECKON
Tabmuupl xumudeckux 3neMenToB J1.M1.MenneneeBa (HoMepoB dJie-
MEHTa, IepHo/ia, TPYIIbl) U YCTAHOBKA NPUYMHHO-CIIEICTBEHHOU CBS3U
MEXJly CTPOCHHEM aTOMAa U 3aKOHOMEPHOCTSIMU U3MEHEHUS

CBOICTB 3JIEMEHTOB U 00pa30BaHHBIX UMH BEILIECTB B IEPUOAAX

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

OCHOBHBIE TEOPUU XUMHUH

YcTraHoBKa 3aBUCMMOCTH CBOMCTB XUMUYECKUX 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
JIMCCOLMAMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUM.

DopMyJIUPOBKA OCHOBHBIX MOJOKEHUN TEOPUU XUMHUUECKOTO CTPOEHUS
OPraHUYECKUX COCIMHEHUHN U XapaKTEepPUCTUKA B CBETE 3TOU

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 i€ 1 HEKOTOPHIX d-32JIEMEHTOR)

U UX COCOUHEHMI.

XapaKTePUCTHKA COCTaBa, CTPOCHHUS, CBOMCTB, ITOJTydCHHUS U TIPUMCHEHUS
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 (ATKAHOB, IIMKJIOATKAHOB, AJIKEHOB,




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

AmnanoruyHasi XapakTepHCTHKa BaXKHEHIINX MTpeICTaBUTENen

JPYTUX KIACCOB OPraHMYECKUX COCAMHEHUI: METAaHOIA U 3TaHOJIa,
CJIO’KHBIX 3(pUPOB, )KUPOB, MBLI, AJIbAETHI0B ((POpPMaNIbAETUIOB U
areTanb/erua), KETOHOB (ameToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHCJIOTHI, 1151 €CTECTBEHHO-HAYYHOT'O MPO(UIIS peICTaBUTENEeH APYTHX
KJIACCOB KHCJIOT), MOHOCaxapu 0B (TJIFOKO3bI), TUcaxapuioB (caxaposbl),
noJjicaxapuioB (Kpaxmasa 1 LeJUIH0JI03bl), aHWINHA, aMUHOKUCIIOT,
0€JIKOB, NCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, KAYIyKOB,
I1acTMace

XUMHUYECKUN SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHON U PO ECCUOHATHHON ACSITEEHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3BaHne n3y4eHHBIX BEIIECTB 10 TPUBUAIBLHON WIA MEKIYHAPOAHOU
HOMEHKJIATypE U OTPAKEHHE COCTABA ITUX COCIMHEHUN C TOMOILBIO
XUMHYECKHX (POPMYIL.

OTpaxeHre XUMHYECKUX MPOLECCOB C IOMOUIbIO YPABHEHU
XMMHYECKUX PEAKIUN

XUMHUYECKHE p€aKkuuun

OOBsicHEeHHE CYIIIHOCTH XUMUYECKUX npoueccoB. Kiaccuduxanms
XUMHNYCCKUX peaKuHﬁ 110 pa3JIMYHBIM IMPpHU3HAKaM: YHUCJIY U COCTaBy
IPOAYKTOB U peareHToB, TeMI0BOMY 3(p(eKTy, HanpaBiIeHuo, dase,
HaJIMYUIO KaTaJau3aTopa, U3MEHEHHIO CTEIIEHEN OKHUCIIEHUS JIEMEHTOB,
00pa3yIoIIMX BEIECTBA.

YcTaHOBKa MPU3HAKOB OOIIETr0 M pa3IU4YHOIO B TUIOJIOTUH peakluii
JUIs HEOPraHUYECKOW U OPraHMYeCKOW XUMUHU.

Krnaccugunukanys BenecTB U MpoLeccoB ¢ TOUKHU 3PEHUS
OKHCJICHUSI-BOCCTAHOBJICHHS. COCTABJICHHE YPAaBHEHUN peakLuit

C IIOMOMIBIO METO/1a IIEKTPOHHOIO OalaHca.

OOBsicHeHHE 3aBUCMOCTH CKOPOCTH XUMHUYECKON peakluu 1
MI0JIOKEHHSI XMMHUECKOTI0 PAaBHOBECHUS OT Pa3IMUHbIX ()aKTOPOB

XUMHUYECKUU BrinonHenne XMMHUYECKOT0 SKCIIEPUMEHTA B ITIOJTHOM COOTBETCTBUU
JKCIIEPUMEHT C MpaBHJIaMH O€30MaCHOCTH.
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, PECYpPCOB MHTEPHETA).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOIOTHH 151 00paboTKU
U Tiepeiaul XMMHUYecKoi MH(OpMaIuK 1 ee MpeCTaBIeHNs B
pa3nnyuHbIX (opmMax

Pacyetsl mo XuMH4eCKUM
dhopmynaM U ypaBHCHUSIM

YcTaHoBKa 3aBUCUMOCTH MCKAY Ka4yeCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHaAMU XUMHYCCKUX 00BEKTOB U IIpOLECCOB.
Pemenue PACUYCTHBIX 3a4a4 110 XUMHUYCCKUM (bopMynaM 1 YPAaBHCHUSAM

[Ipodunsroe n
npodeccrnoHanbHO
3HAYMMOE COJICPKaHHE

OObscHEeHNE XUMUYECKUX SIBICHUHN, MPOUCXOAAIIMIX B IPUPOJIE,

OBITY M Ha IPOU3BO/ICTBE.

OrnpeneneHne BO3MOKHOCTEN TPOTEKAHUSI XMMUYECKUX IIPEBPALLEHNN B
Pa3IUYHBIX YCIOBUSX.

CobmroieHue npaBui 3KOJIOTHYECKH IPAMOTHOTO MTOBEACHMUS 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 HCTOYHUKOB
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3. YCJIOBUSA PEAJIMBALIUUA ITPOTI'PAMMBI ANCHUIIJIMHBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus nporpaMMbl JUCITUIUIMHBI TPEOYET HAIMUKS y4eOHOTro KaOUHETa XUMMUU C
naboparopuel U 1a00paHTCKONH KOMHATOM
O6opynoBanue yueOHOro KabUHeTa:

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

® HaTypaJibHble OOBEKTHI, MOJEIN, MNPUOOPHI W HAOOPHI MJIsi IOCTAaHOBKHU
JEMOHCTPAIMOHHOTO ¥ YYEHUYECKOT 0 DKCIIEPUMEHTA;
NeYyaTHbIC U HIKPAHHO-3BYKOBBIE CPEJICTBA O0YUCHUS;
CpelicTBa HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTUH;
PEaKTUBBIL;
MEPEYHH OCHOBHOM M TOMOJHUTEIBHON YUeOHOM TUTEpaTyphI;
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: Y4eOHHK Jisi  CTYA.
yapexJIeHui cpe. mpod. odpazoBanus. — M., 2014.

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

3. T'abpuensu O.C., JlsicoBa I'.I'. Xumusa. TecTel, 3agaun W yHOpakHEHUS: yueoO.
nocobwue I CTY. yupexaeHu cpe. mpod. oopazoBanus. — M., 2014.

4. Epoxun IO.M., Kopanera WN.b. Xumwus g npodeccuid W crenuanibHOCTEH
TEXHUYECKOTO H  eCTECTBEHHO-HAyYyHOro mpoduied: ydyeOHHK Jis  CTyA.
yupexaeHuit cpea. npod. oopazoanus. — M., 2014.

JlonmosiHUTEILHAS JIUTEpaTypa

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

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

6. Epoxun KO.M. CO0pHHMK TECTOBBIX 3aJlaHU TTO XUMUHU: y4eO. mocoOue 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. Cmankos C. A., OctpoymoB WN.I'., I'abpuensu O.C., JlykpsinoBa H.H. Xumus ps
npodeccuii i CrenraTbHOCTEH TEXHUUECKOTO MPOQHUIIS. DIEKTPOHHOE TPHUIIOKCHHE
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(amexkTpoHHOE Y4eOHOe U3IaHue) AT CTYA. YUpexKAeHUH cpell. mpod. oOpa3oBaHUsI.
— 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"a6puensa O.C., JIvicoa I'.I'. Xumusi: kKHUTa 715 TIpeniofgaBaTelis: yue0.-MeToI.
rocooue. — M., 2012.

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

13.www.alhimikov.net (OOpa3oBaTeIbHBIN CAUT IS IIKOJILHUKOB).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

4.1. KoHTpPoib ¥ OIEHKAa pPE3yJbTaTOB OCBOCHUA YYEOHOW JIMCUUILIUHBI
OCYIIECTBJISICTCSl TMpErnojlaBaTesieM B MPOIECCe MPOBEICHUS MPAKTUYECKUX 3aHSATHH,
nabopaTopHbIX pabOT, TECTUPOBAHMS, a TaKKe BBIINOJHEHUS OOYyYarOUUMUCS

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 MUpA; TOHUMAHUE POJIU XUMHH
B ()OPMUPOBAHHH KPyro3opa u (PYHKIHOHAILHOW T'PaMOTHOCTH
YeJI0BEKa JJIsl PEUICHUS TIPAKTUYECKUX 33]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 OLICHKA
JOKJIa10B, pedeparoB
HtoroBe1ii KOHTPOJIb —
9K3aMEH

- BJaJIEHUE OCHOBHBIMM METOJaMM HAy4YHOI'O I103HaHUS,
UCHOJb3yeMbIMH B XUMHHU:  HAOJIOJCHUEM,  OIMCAHUEM,
U3MEpEeHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaTbiBaTh, OOBSICHATh
pE3yJIbTaThl IPOBEIEHHBIX ONBITOB U JIENATh BHIBOJBI; TOTOBHOCTD
U CIIOCOOHOCTh TMPUMEHSTh METOJbl IO3HAHUS TpPU PELICHUU
IIPAKTUYECKUX 3a7ay;

Texkynui KOHTPOJIb:

- YCTHBIN ()POHTANBHBIN U

WHMBHIyaJIbHBIA OIIPOC.

Temarndeckuii KOHTPOJIb:
- IPOBEEHUE
MPAKTHYECKUX padoT

- c(OPMHPOBAHHOCTb YMEHHSI JaBaTh KOJUYECTBEHHbIE OLICHKU U
IIPOU3BOJUTH pacdeTrbl 1O XMMHYECKUM ¢opMmylaM U
ypaBHEHMSM; BJIaJ€HHE NpPaBUIAMU TEXHUKH O€30MaCHOCTH IPH
HCIIOJIb30BAHUH XUMUYECKHUX BELIECTB;

Texymui KOHTPOJIb:

- YCTHBIN ()pOHTANIbHBIN U

WHJUBHyaJIbHBINA OIIPOC.

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

- c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3UIMHK TO OTHOIIEHUIO 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. Opranu3oBbiBaTh COOCTBEHHYIO ACSTEIBHOCTD,
BBIOMpATh THUMOBBIE METOJBI M CIIOCOOBI BBIMOJTHEHUS
po(heCCUOHATIBHBIX 3ajad, OLICHUBATH ux
3¢ PEKTUBHOCTH U KAa4E€CTBO.

Texkynui KOHTPOJIb:
- MOJITOTOBKA KOHCIICKTA
-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 TEXHOJOTUH B MpOo(eccuoHaIbLHOM
NEeSTENBHOCTH.

Texkynui KOHTPOJIb:
-TIOJIrOTOBKA KOHCIIEKTa
-MOJIr0TOBKA pedepara

OK 6. PaGoTaTh B KOJUIEKTUBE U KOMaHAE, 3()PEKTUBHO
oOmarbes C KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTEISIMHU.

Texkynui KOHTPOJIb:
-IIOArOTOBKA KOHCIIEKTA
-MOJIr0TOBKA pedepara

OK 7. Bparb Ha cebsi OTBETCTBEHHOCTh 3a pabOTy

Texymui KOHTPOJIb:

YJICHOB KOMaH bl (O TYMHECHHBIX ), pe3yipTar | “TIOATOTOBKa pedepara

BBINIOJTHCHUS 33/ IaHUM.

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

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

3aHMMAaThCS caM000pa3oBaHUEM, 0co3HaHHo | ~ MOATOTOBKa 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. ([Ipunoxenue 1)

KoHTposbHBIE 1 TECTOBbIC 3aJaHUSA
[lepedyeHb BOIPOCOB, KOHTPOJIBHBIE M TECTOBBIE 3a/aHHsI, HEOOXOAMMBIE IS
OLICHKHM 3HAHWW, YMEHUN, HABBIKOB XapaKTEPU3YIOMIMX (OPMUPOBAHHE KOMIETCHIIUN
IIPE/ICTABIICHBI B KOMILJIEKTE KOHTPOJIbHO-OLIEHOYHBIX cpeacTB. (IIpunoxenue 1)

Meroanueckue MaTepuabl
MeTtonuueckre marepuaibl, ONpPeEsSIolre TpOoUeaypbl OLEHUBAHUS 3HAHUM,
YMEHUH, HaBBIKOB XapaKTEePU3YIONUX (POPMUPOBAHUE KOMIIETCHIINI MPEICTABICHBI B
METOJINYECKUX PEKOMEH/IAINS 110 BBIMIOJIHECHHIO TIpakTHueckux padot. ([Ipunoxenue 2)
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