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1. TACHOPT ITPOI'PAMMBI Y]
1.1. ILewm u 3adauu, mpeboanus K pe3yibmamam o0ceoenuss (3HaAHUS, YMEHUA,
KOMIIETECHIIUHN )

Hemnu:

1. 3HaHHE OCHOB XMMHUYECKON KapTUHbBI MHpA.

2. IloHruMaHus 3aBUCUMOCTH CBOWMCTB COEJIMHEHUS OT €r0 COCTaBa U CTPOECHUSI.

3. OcBoeHME 3HAHUI O XMMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHPA,
BAKHEUIINX XUMHUYECKUX MOHATUAX U 3aKOHAX.

4. OBnazieHUE YMEHUSIMU TPUMEHATH TOJYyYCHHBIC 3HAHUS JUIsI OOBSCHEHHS Pa3HOOOpPa3HBIX
XUMUYECKUX SIBJICHUHM M CBOWCTB BEIIECTB, OLUEHKU POJM XMUMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH M MOJTYyYEeHUN HOBBIX MAaT€pPHaJIOB.

5. Pa3BuTue mO3HABATENbHBIX WHTEPECOB M HHTEIUIEKTYyalbHBIX CIOCOOHOCTEH B mpoiecce
CaMOCTOSITEJILHOTO TPHOOPETEHUSI XUMHYECKUX 3HAHUN C HCIIOJB30BAHUEM Pa3IUYHBIX HCTOY-
HUKOB UH(GOpMAIUH, B TOM YHCIIE KOMIIBIOTEPHBIX.

6. Bocriutanne yOeXIEeHHOCTH B MO3UTHBHOW POJIM XUMHH B KHU3HU COBPEMEHHOT'O OOIIECTBA,
HEOOXOJMMOCTH XUMHUYECKU IPaMOTHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO M OKPY KaIOIIEH cpelie;

3apaum:

1. CDOpMPIpOBaHI/Ie HCO6XO}II/IMOFO OKOJIOTUYCCKOI'O MBIIIJICHU.

2. [IlpuMeHeHNe TOTYYEHHBIX 3HAHUN M yMEHHWH 171 0e30MacHOr0 HCIOJb30BAHHS BEIIECTB U
MaTcpualioB B 6I>ITy, CEJILCKOM XO34HCTBE U Ha IMPON3BOACTBEC, PCIICHUA IPAKTUUCCKHUX 3aa4d B
MOBCEHEBHON >KM3HU, NPEIYyNPEKICHUS SIBICHUIN, HAHOCALIUMX BpPEI 3I0POBbI0 YEIOBEK M
OKpYy Karouien cpeae.

3.0Bnanethb TEOPETHUYECKUMU 3HAHUSMU no OCHOBHOMY KypcCy o0meit
XUMHUHU B O6’I)€MC, AO0CTAaTOYHOM [Jid MOCICAYIOIICTO YCBOCHUA MCI[HKO-6I/IOHOFI/I‘I€CKI/IX n
KJIIMHUYECKHUX TUCUUIUINH.

4. BpipaboTaTh HAaBBIKM HJICHTHU(QHUKAIUN HEOPTaHUYECKUX U OPraHUYECKUX COEIUHEHHH Ha
OCHOBE MX XMMUYECKUX CBOMCTB U PE3YJIbTATOB KAUYECTBEHHOTO U KOJIMUECTBEHHOI'O aHaJIu3a.

5. PaCKpI)IBaTB B XO04€ MH3YUYCHUA TCOPETHYCCKOI0 Kypca oOiactu IMPUMCHCHHUA JAaHHBIX
XUMUYECKUX COECIMHEHUM.

B paMKax nmporpaMMabl yqe6H0171 JAUCHUITIINHBI 06y‘{aIOH_II/IMI/ICSI OCBAauWBAIOTCSA YMCHUSA U 3HAHUSA

Koa xomnmerenmuii YmMmenua 3HaHusd

He npenycmorpeno YMeHue Ha3bIBaTh M3y4eHHbIC | 3HATh Ba)KHEUIIIIE
BEIIIECTBA 10 TPUBHAIBHOMN XUMHUYECKHE TIOHSTHUS, TEOPUH
WM MEXITYHapOIHOM M 3aKOHBI XUMMHH.
HOMEHKJIaTypbl

3HaTh KIACCUPHUKAIMIO U

YMeHnue onpenensiTh: HOMEHKJIATypy
BaJICHTHOCTb U CTEIICHb HEOPTraHUYECKUX U
OKHCIICHHSI XUMHYECKHUX OpraHMYECKUX COETUHEHUI.

DJIEMCHTOB, THUIIL XUMHUYECKOU
CBSI3U B COCIMHCHUSX, 3apsi/l 3HaTh ~ TOpPaBWI  TEXHHUKH
MOHA, IPOCTPAHCTBEHHOE Oe3omacHocTH ¢ OoOpalieHus
CTPOCHHE MOJIEKYI, C TOPIOYMMH W TOKCHYHBIMU
NPUHALJIEXKHOCTD BELIECTB K BEIIECTBAMH U J1a00paTOPHBIM
pa3HbIM KJjaccam 000pyT0OBaHHEM
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HEOPraHUYECKUX U
OPraHUYECKHUX COCTMHECHUM;
XapakTep B3aUMHOTI'O BIMSHUSA
aTOMOB B MOJIEKYJ1aX, THIIbI
peaKkuuii B HEOPraHU4ECKOU U
OPTraHUYEeCKON XUMHH.

YMeHne xapakTepu3oBaTh
3JIEMEHTHI 110 UX MOJ0KEHHUIO
B [lepnoanueckoii cucreme
JI.1. Menneneena; oo1ue
XMMHYECKHE CBOMCTBA
METaJJIOB, HEMETAJUIOB,
OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX U
OPraHUYECKHUX COCTMHECHUM;
CTPOEHUE U CBOMCTBA
OPraHUYECKUX COCTUHEHUHN
Pa3HbIX KJIaCcCOB.

‘YMeHHe BBIIOJIHATh
XHUMHAYICCKHM OKCIICPUMCHT 110
pacno3HaBaHnuO Ba)KHEHIITNX
HCOPTraHNYCCKUX U
OpTaHUYCCKUX COC,Z[PIHGHPIfI.

YMeHue ocyniecTBIATh
CaMOCTOATENIbHBIN TOUCK
XUMHUYECKON MHPOPMAITIH C
WCITOJIb30BAaHUEM Pa3TUIHBIX
HMCTOYHUKOB

Ymenue HCII0JIb30BaTh
npuoOpeTeHHble 3HaHUA U
yMEHMSIT B IPaKTHYECKOH
JeSITeIbHOCTH "

MMOBCEAHEBHOM JKU3HU.

3HaTh pOJIb U 3HAUCHUE XUMUH
B KU3HH COBPEMEHHOI'O
oOmiecTBa

JINMYHOCTHBIE PE3VYJIbTATHI
1.B yacTH rpaxaaHCcKoOro BOCIIUTAHMUS J0JKHBI OTPAXKATD:

JIP1.1.CpopMupoBaHHOCTD

rpak 1aHCKOU

IIO3UIINHN

OTBETCTBEHHOT'0 WIEHAa POCCUIICKOIro O0IIECTBa;
JIP1.2 Oco3Hanue CBOMX KOHCTHTYIIMOHHBIX NpaB M 0O0s3aHHOCTEH, yBaK€HHE 3aKOHa U

MPaBOTIOPSIIIKA;

oOyu4aroterocs

Kak AKTHUBHOTI'O n

JIP1.3 TlpunATHE TPaAWIMOHHBIX HAIMOHAIBHBIX, OOIIEYETOBEUECKHUX T'YMaHUCTUYECKHX U

JIEMOKPATUYECKUX IIEHHOCTEH;
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JIP1.4 TOTOBHOCTH MPOTHBOCTOSTH HJACOJIOTHH OKCTPEMH3Ma, HAlMOHAIU3Ma, KceHohoouu,
JTUCKPUMMHAIINH TI0 COIMATBHBIM, PETUTUO3HBIM, PACOBBIM, HAIIMOHAIHHBIM MPU3HAKAM;
JIP1.5 T'OTOBHOCTh BECTH COBMECTHYIO IEATEIbHOCTh B MHTEpecax TI'pa’kIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIpaBJIE€HUH B 00I1€00pa30BaTEIbHONM OpPraHM3allUd U JETCKO-IOHOIIECKHX
OpraHu3alusiX;
JIP1.6 VYMeHue B3aUMOJCHCTBOBaTH C COLMAIBHBIMH HMHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIIUSAMEU ¥ Ha3HAUCHUEM;
JIP1.7 T'OTOBHOCTb K TyMaHUTApHON U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2.B yacTu NATPHOTHYECKOT0 BOCIIMTAHUS JOJIKHBI OTPAKATh:
JIP2.1 ChopmMupoBaHHOCTh POCCUNCKON TPaKIaHCKOW MIACHTHUYHOCTH, MATPHOTHU3MA, YBAKCHUS K
CBOEMY Hapoy, 4yBCTBAa OTBETCTBEHHOCTH Inepes PoauHol, ropiocTy 3a cBoi Kpail, cBoro Poauny,
CBOH SI3BIK U KYJIBTYPY, IIPOILIIIOE U HACTOSIIIEe MHOTOHALIMOHAJIBHOTO Hapoaa Poccny;
JIP2.2 1leHHOCTHOE OTHOLIEHHE K I'OCYJIAapCTBEHHBIM CHMBOJIAM, UCTOPHUUYECKOMY U NPUPOIHOMY
HaCJIEIUIO0, MaMATHUKAM, TpaJauLusaM HaponoB Poccum, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYIE;
JIP2.3 Wpnelinas y0ex/1€HHOCTb, TOTOBHOCTh K CIIy’K€HMIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3.B yacTu 1yXOBHO-HPABCTBEHHOI'0 BOCHUTAHMS JI0JKHbBI OTPAKATD:
JIP3.1 Oco3HaHne AyXOBHBIX LIEGHHOCTEN POCCUICKOr0O HApOa;
JIP3.2 ChopmupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO ITOBEICHNS;
JIP3.3 CiocoOHOCTh OIIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;
JIP3.4 Oco3HaHue TUYHOrO BKJIaJA B HOCTPOCHHUE YCTOWYMBOIO OyAyILero;
JIP3.5 OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POAMTENSAM U (WIM) APYTUM WIEHAM CEMbHU, CO3JaHHI0
CEMbU Ha OCHOBE OCO3HAHHOI'O IPUHATUS LIEHHOCTEH CEMEMHON JKU3HU B COOTBETCTBUU C
TpaguuusiMu HaponoB Poccuu;

4.B yacTH 3CTETHYECKOr0 BOCIIUTAHUSA J0JKHbI OTPAXKATh:
JIP4.1 DcreTnueckoe OTHOIIEHHWE K MHUPY, BKIIOYash ICTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;
JIP4.2 CiocoOHOCTh BOCIIPUHUMATh Pa3IMYHbIE BUABI UCKYCCTBA, TPAJAULIUU U TBOPUYECTBO CBOETO
U IpYyTUX HapOJOB, OIIYIIATh SMOLIMOHAIILHOE BO3/IEHCTBUE UCKYCCTBA,
JIP4.3 YO6exIeHHOCTh B 3HAYMMOCTU JIA JIMYHOCTH M OOIIECTBA OTEUECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIMI U HAPOJHOTO TBOPUYECTBA;
JIP4.4 T'OTOBHOCTb K CaMOBBIPaKEHUIO B pa3HbIX BUJAX HCKYCCTBAa, CTPEMJIEHUE MPOSBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5.B yacT (PU3NYECKOro BOCIIUTAHUSA J0JKHbI 0TPAXKATh:
JIP5.1 ChopMHPOBaHHOCTH 3I0POBOT0 U G€30MacCHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3/I0POBBIO;
JIP5.2 TlotpeGHOCTH B (hU3UYECKOM COBEPLICHCTBOBAHUU, 3aHATUSX CHOPTUBHO-030POBUTEIHHON
JIEATEIbHOCTBIO;
JIP5.3 AKTHBHOE HETPUSATUE BPEIHBIX MPUBBIUEK U WHBIX ()OPM MPUUYMHEHHUS Bpena GU3NIECKOMY
Y IICUXUYECKOMY 3/10POBBIO;

6.B yacTi TPYyA0BOIr0o BOCIIMTAHNS JO0JIKHBI OTPAKATH:
JIP6.1 I'oTOBHOCTH K TPyy, OCO3HAHHE IICHHOCTH MAacTEPCTBA, TPYI0IIO0HE;
JIP6.2 T'0OTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOIMYECKON M COLIMAIbHON HAIPaBICHHOCTH,
JIP6.3 CnocoOHOCTh MHULIMUPOBATH, IUIAHUPOBATH M CaMOCTOSITENBHO BBINOJHATH TaKylO
JESATEIBHOCTD;
JIP6.4 Wntepec k pasznuuHbiM cepam mpodhecCHOHATBHON ACSITEIIBHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOOp OyayIIeill mpodeccuu U peaar30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;
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JIP6.5 T'OTOBHOCTh U CIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPA30BAHHMIO HA MPOTSIKEHUH BCEi
JKU3HU;

7.B 4acTH 3K0JIOTHYeCKOIr0 BOCIIUTAHUS J0JKHBI OTPAKATD:
JIP7.1 CdopMHUPOBAHHOCTh 3KOJOTUYECKOW KyJIbTYypbl, I[OHUMAaHHE BIHUSHUS COLMAIBHO-
DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE IMPUPOJHOM M COLUAIBHOM CpEIbl, OCO3HaHUE
100aTBHOTO XapaKTepa HKOJIOTHISCKUX TIPOoOIIeM;
JIP7.2 IInanupoBaHue U OCYLIECTBIECHUE NEUCTBUN B OKPYIKAIOLIEH Cpeic Ha OCHOBE 3HAHMS LieJIel
YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA;
JIP7.3 AKTUBHOE HENpPUITHE ACUCTBUHN, NPUHOCAIIUX BPE OKpPYKarOLIEH cpelie;
JIP7.4 YmMenue MIPOTHO3UPOBATH HEOIaronpusiTHIC AKOJIOTMYECKHE MOCTIEACTBHS
IIPEIIIPUHUMAEMBIX JEHCTBUM, IPEIOTBpalaTh UX;
JIP7.5 Pacmnpenue onsiTa AeSTENBHOCTH dKOJIOTHYECKON HAIIPaBIECHHOCTH;

8.B yacTH HEHHOCTH HAYYHOI0 MIO3HAHUS JOJIKHbBI OTPAKATh:
JIP8.1 ChopmMupoBaHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOM MNpaKTHKH, OCHOBAaHHOI'O Ha JHalore KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUpE;
JIP8.2 CoBeplueHCTBOBAHUE A3BIKOBOM M UYNUTATENIBLCKOM KYJIBTYpbl KaK CPEICTBA B3aUMOJECHCTBUSA
MEX/1y JIFOJIbMU U TI03HAHUS MUDA;
JIP8.3 Oco3HaHuE LIEHHOCTH HAYYHOM JEATEIBHOCTH, TOTOBHOCTh OCYILIECTBIIATH IPOEKTHYIO U
HCCJIE0BATENBCKYIO ACSITENBHOCTh HHINBHUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIBTAThI

OByaieHHe YHHBEPCAJbHBIMH N03HABATEIbHBIMH /I€/iCTBUSIMH:

1) 6a3oBble JJOrMYecKHUe AeHCTBUS:
VIIgl.l camocTosTenbHO (POPMYITHPOBATH M AKTyaIM3UpPOBATH MPOOJIEMYy, paccMaTpUBaTh €€
BCECTOPOHHE;
VIIal.2 ycraHaBiaMBaTh CYIIECTBEHHBIN MPU3HAK MU OCHOBAHUS JUIS CPABHEHUS, KIACCHU(PUKAIIUU
1 0000I1IEHHS;
VIInl.3 onpenensiTe UEAU AESITEIBHOCTH, 331aBATh MIAPAMETPBI U KPUTEPUU UX TOCTUKEHUS;
VIInl.4 BBIABIATH 3aKOHOMEPHOCTH W MTPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX;
VIInl.5 BHOCHUTH KOPPEKTUBBI B JI€ATE€IBbHOCTb, OLIEHHWBATh COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OLICHUBATh PUCKU MOCIEACTBUMN JAEATEILHOCTH;
VIInl.6 pa3BuBaTh KpEaTUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOIIEM;

2) 0a30BbBIe UCCJIEN0BATEIbCKHE eHCTBHS:
VIIn2.1 BmageTh HaBBIKAMH Y4EOHO-HCCIIEI0BATENbCKOW U MPOEKTHOM AESITEIbHOCTH, HaBBIKAMHU
paspenieHus mpooiem;
VIIn2.2 CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
MPAKTUYECKHUX 3a7a4, TPUMEHEHUIO Pa3JIMYHBIX METOJIOB IMO3HAHUS;
VIIn2.3 oBnaneHue BUJAMU JIEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpPIpPETaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CHUTYalMsIX, B TOM YHCJIEC MPU CO3JaHUU
y4eOHBIX U COIUAIBHBIX MTPOEKTOB;
VIIn2.4  dbopmupoBaHHEe HAYYHOTO THWIIA MBINIJICHUS, BIJIAJICHHE HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUAMH U METOJIAMU;
VIIn2.5 craButh u hopmyiaupoBaTh COOCTBEHHBIC 3a7adud B 0Opa30BATEIBHON ACATEIHHOCTU H
JKU3HEHHBIX CUTYAIMIX;
VIIn2.6  BBIABIATH NPUYUHHO-CICACTBEHHBIC CBS3U W aKTyalW3WpPOBATh 3aJady, BBIJIBUTATH
TUIIOTE3y €€ PEIICHMs, HAaXOJUTh apryMEHThI JUIsl JOKAa3aTeIbCTBA CBOMX YTBEPXKIACHUH, 33a/1aBaTh
napameTpbl U KpUTEPUH PEIICHUS;
VIIn2.7  aHanu3upoBaTh NOJYYEHHbIE B XOAE PEIICHHS 3aJaud pPe3yJbTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATHh H3MEHEHUE B HOBBIX YCIIOBHUSIX;
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JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OL€HUBATh IPUOOPETEHHBIH OIBIT;
VIIn2.8 pa3pabarbiBaTh IUIaH PEMICHUS POOIEMBI C yU€TOM aHAM3a UMEIOIIUXCSI MaTepUaTbHBIX
1 HEMATEpUAIIbHBIX PECYPCOB;
VIIn2.9 ocyuecTBasATh LieJCHANPaBICHHBIN MOUCK MEpEeHoca CPEICTB U CIIOCOOOB AECUCTBUSA B
npo¢eCCUOHATIBHYIO CPEY;
VIIn2.10 yMETb [EpPEHOCUTh 3HAaHWSA B [I03HABATEIbHYIO M IPAKTUYECKYI0 00J1acTU
JKU3HEEATEIBHOCTH;
VIIn2.11 ymeTb UHTErpUpOBaTh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
VIIn2.12 BeIABUraTh HOBBIE MJIEH, IPEAJIAraTh OPUTMHAIIBHBIE IOAXO0bI U PEIICHNUS;
VIIn2.13 craButh npoOiaeMbl U 3a7a4u, T0IMYCKAIOIINE albTepHATUBHBIC PEILICHUS;

B) paborta ¢ nHgopmManmeii:
VIIn3.1 BJIQJIETh HABbIKAMU MOJY4YeHHs MH(QOpPMAlMM W3 HCTOYHUKOB pAa3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIATh MOUCK, aHAJIN3, CUCTEMATH3aLMI0 U UHTEPIpeTalnio HHpopMauu
pa3IMyYHBIX BUIOB U (JOPM IPE/ICTaBICHHUS;
VIIx3.2 co3naBaTh TEKCTHI B pa3IMUHBIX OpMaTax ¢ y4eTOM Ha3HAYeHUs MHPOPMALIMU U LIEIEeBOI
ayJIMTOpUH, BBIOUpPas ONTUMAJIBLHYIO (POPMY MPEICTABICHUS U BU3YyaIU3alluy;
VIIx3.3 oneHuBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OPMAIMH, €€ COOTBETCTBUE MPABOBBIM U
MOpaIbHO-3THYECKUM HOpMaM;
VIIx3.4 wucnonp3oBaTh CpeACTBa HHPOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOIMHA B
pEIIEHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€30IaCHOCTH, TMTHEHBI, pecypcocOepeXeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30M1aCHOCTH;
VIIx3.5 BnageTh HaBbIKAMM pacloO3HaBaHMsA W 3alIUThl  KWHpOpMaNMM, HHYOPMAIMOHHON
0€30I1aCHOCTHU JINYHOCTH.

OgiaieHHne yHHBepCAJbHBIMA KOMMYHUKATHBHBIMH JACHCTBUAMM:

1) oOmenue:
YKnl.1 ocymecTBisTs KOMMYHHKAIIUU BO BCeX cepax KU3HM,
VYKnl.2 pacno3HaBath HeBepOadbHBIE CpEIACTBA OOIIEHUS, TMOHMMATh 3HAYCHHE COLMATBHBIX
3HAKOB, Paclo3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOHMIUKTHI;
VYKnl.3 Bragets pa3nuyHbIME CIOCOOaMU OOIIEHUS U B3aUMOICHCTBUS;
YKnl.4 apryMeHTUPOBaHHO BECTH TUAJIOT, YMETh CMATYaTh KOH(JIMKTHBIE CUTYalllH;
VYKnl.5 pa3BepHyTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB;

2) coBMeCTHas1 AeSITEeIbHOCTD:
YKn2.1 noHuMaTh U UCTOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBUIYalbHON pabOThI;
VYKn2.2 BblOMpaTh TEMaTHUKy M METOJIbl COBMECTHBIX JEHCTBUI C y4eTOM OOILIUX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4IE€Ha KOJUIEKTHBA;
VKna2.3 npuHMMare Lead COBMECTHOW JESATENBHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH
JEHCTBUS 10 €€ JOCTH)KEHMIO: COCTABJIATH IUIAH JEMCTBUM, paclpenessaTh PO C y4eTOM MHEHUI
Y4aCTHUKOB, OOCY>KIaTh pe3yJIbTaThl COBMECTHON pabOThI;
YKn2.4 oueHuBaTh KayecTBO CBOETO BKJIAZA M KaKJOI'0 YYaCTHUKA KOMaH/bI B OOIIMHA pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;
YKn2.5 npemyiaratb HOBBIE NPOEKTHI, OLEHUBATh WJEU C INO3ULMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
YKn2.6 KOOpIMHHMPOBATH M BBINOJIHATH PabOTy B YCJIOBUSAX PpEAIbHOTO, BHUPTYAIbHOTO U
KOMOMHHMPOBAHHOI'O B3aMMOJIEHCTBUS;
YKn2.7 ocyniecTBiATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHHE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

OgnajgeHne yHMBePCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMH:
1) camoopranuszauus:
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YPal.l camMOCTOATENBHO OCYIIECTBIIATH IO3HABATENBHYIO JAEATEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHbIE 33/1a4l B 00pa30BaTEIbHON JESITEIBHOCTH U AKU3HEHHBIX
CUTyaLUsX;
VYPnl.2 camMoCTOSITENNEHO COCTAaBIISITh IUIAH PELIEHUS IPOOJEMbl C YYETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUIL;
VYPnl.3 naBath OIIEHKY HOBBIM CUTYAaLIUSM;
YPxl.4 paciupsTh paMKH y4eOHOTO NMpeMeTa Ha OCHOBE JIMYHBIX IPEANOUTEHHIH;
VYPnal.5 nenatb oco3HaHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILIECHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
VYPnl.6 cnocoOcTBOBaTH OPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM 3pYIUIIMN B Pa3HbIX 00JacTIX
3HAHM, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHbD;

2) CaMOKOHTPOJIb:
VYPn2.1 naBarth OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YIbTATOB LEJISIM;
YPna2.2 BnaneTh HaBbIKaMM [T03HABATEIbHOM peduieKCuu KaK 0CO3HAHUS COBEPIIAEMbIX JICHCTBUN U
MBICIIUTENIbHBIX MIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHUIA;
YPn2.3 ucnonb30BaTh NpUeMbl peduIeKCUH s OLICHKHU CUTYalMH, BEIOOpa BEPHOTO PEIICHUS;
VYPn2.4 ymeTs OLIEHHBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 UX CHUKEHUIO;

3) 3MOIMOHAJILHBIN HHTEICKT, NPEANoIaraloumui cGopMIpPOBAHHOCTD:
VPn3.1 caMoco3HaHHUA, BKIIOYAIOIIETO CIIOCOOHOCTh ITOHMMATh CBOE MOLMOHAILHOE COCTOSHUE,
BUJICTh HANpaBJICHUs pa3BUTHsI COOCTBEHHOMN 3MOIIMOHATILHOM cephbl, ObITh YBEPEHHBIM B ce0e€;
YPn3.2 camoperynupoBaHus, BKIKOYAKOLMIETO0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJCHUE, CIIOCOOHOCTh aJallTUPOBATHCS K 3MOIMOHAIBHBIM W3MEHEHUSM M NPOSBISATH
TMOKOCTB, OBITh OTKPBITHIM HOBOMY;
YPn3.3 BHyTpeHHEH MOTHBAlUM, BKIIOYAIOLIEH CTPEMJIEHHE K JOCTHKEHUIO LIEJIM WU YCIEXY,
ONTHMU3M, UHUIIMATUBHOCTh, YMEHUE JAEHCTBOBATh, HCXO0/I U3 CBOUX BO3ZMOKHOCTEN;
YPa3.4 sMmmatuM, BKIHOYAKOLIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHHE IpPYTHUX,
YUUTHIBaThb €r0 TpPU OCYIIECTBICHHMH KOMMYHHUKAIIUM, CIOCOOHOCTh K COYYBCTBHIO U
COIEpEKUBAHMUIO;
VYPn3.5 coumanbHBIX HAaBBIKOB, BKIJIIOYAIOLIMX CIIOCOOHOCTH BBICTPanBaTh OTHOIICHUS C APYTUMU
JFOAbMH, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pazperiaTb KOH(IMUKTHI,

4) npuHsiTUe ce0sl U APYTHUX JIIO/Iei:
YPn4.1 npunumate ceOsi, MOHUMasi CBOU HEIOCTATKU M JOCTOUHCTBA;
VYPn4.2 npuHuMaTh MOTUBBI U apTyMEHTHI APYTUX JIIOJICH MpU aHau3€e Pe3yJIbTaTOB AesTeIbHOCTH;
YPn4.3 npuszHaBaTh CBOE MPaBO U MPaBO APYTUX JIIOJIEH Ha OLIHMOKH;
VYPn4.4 pa3BuBaTh CIOCOOHOCTH MOHUMATh MUP C ITO3ULIMHU APYTOro YeIOBEKa.

[MPEAMETHBIE PE3YJIBTATHI

TpeGoBaHusi K TNpeIMeTHBIM Ppe3yJbTaTaM OCBOEHHsI 0a30BOro Kypca XUMHH J0JLKHBI
0TpaKaTh:

ITP6 1) copmMupoBaHHOCTH MPEICTABICHUN: O XUMUYECKON COCTaBISIONICH €CTeCTBEHHOHAYYHOMN
KapTUHBI MHUpA, POJM XMMHH B TO3HAHWH SIBJICHUN TPUPOABI, B (POPMHUPOBAHWU MBINUICHUS WU
KyJIbTypbl JUYHOCTH, €€ (YHKIHOHAIBHON T'PaMOTHOCTH, HEOOXOOUMOW M PpelICHHS
MPAKTUYECKUX 3aJa4 M DSKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOHOMU Cpelie;

[IP6 2) BnajeHue cHCTEMONl XUMHYECKMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollfe
HOHATHS (XUMHMYECKHI 3J€MEHT, aToM, 3JIEKTpOHHas 00ojoYKa aroma, S-, p-, d-dJIEKTpOHHBIE
OopOUTaIM aTOMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTb, CTEIIEHb OKHCIIEHHUS,
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XUMUYECKas CBSI3b, MOJb, MOJISIPHAs Macca, MOJSIpHBIH 00beM, YIJIEpOAHBI CKeleT,
(GyHKIMOHANbHAsL TpyMNNa, pajuKall, H30MEpHs, H30MEphbl, TOMOJOIHMYECKUW psJl, TOMOJIOTH,
YIJIE€BOAOPOABI, KUCIOPOA- M A30TCOJAEpKAIIUEe COCIUHEHMs, OMOJIOTUYECKU aKTHBHBIE BEIIECTBA
(yrneBoabl, >Kupbl, O€IKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPUCTAJIMYECKAsl PEIIeTKa, TUIIBI XUMHYECKUX peakuud (OKUCIMTEIbHO-
BOCCTAHOBUTEIIbHBIE, 3K30-M JHJIOTEPMHUYECKHE, peakluh HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJIUTBI, HEJIEKTPOIUTHI, FIEKTPOJIUTHYECKAs IUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEIID,
CKOPOCTh XMMHUYECKOM peakluu, XHMHYECKOE paBHOBECHE), TEOPHUH U 3aKOHBI (TEOpHs
XMMHMUYECKOTO CTPOECHMs opraHmdeckux BemiectB A.M. byTiepoBa, TEOpHs 3JI€KTPOIUTHUECKON
quccouuanuy, nepuoauyeckui 3akoH JI.M. MengeneeBa, 3aKkOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3bIK XMMUH, (HAKTOJIOIMUYECKHE CBEJIEHHs O CBOMCTBaX,
COCTaBe, MOJIyYeHUHU U OE€30M1aCHOM HCMOIb30BaHUH BAKHEUIINX HEOPraHUUYECKUX U OPraHUYECKUX
BEIIECTB B OBITY U NPAKTUUECKOH 1eATETbHOCTH YeIOBEKa;

I1P6 3) chopmupoBaHHOCTH YMEHHI BBISBIIATh XapaKTEPHBIE MPU3HAKU U B3AMMOCBSI3b N3YYCHHBIX
NOHATUH, TIPUMEHATh COOTBETCTBYIOIIME TIOHATUS TIIPpU OINMCAHUU CTPOECHHUS M CBOICTB
HEOPraHWYECKUX W OPraHUYeCKHX BEIIECTB M UX NPEBPAIICHUN; BBISBISITH B3aUMOCBS3b
XMUMHMUYECKUX 3HAHUM C MOHATUAMM U IIPEJICTaBICHUAMHU IPYIHX €CTECTBEHHOHAYYHBIX IPEIMETOB;
I[IP6 4) chopMHPOBAaHHOCTH YMEHHUU HCIOJIH30BATh HAMMEHOBAHWS XWMHUYECKHX COCIUHEHUUN
MEXIyHapOJHOIO COI03a TEOPETUYECKOM W MPHUKIAJHOM XMMHUHM M TpPUBUAIbHBIE Ha3BaHMS
BaXHEHMIINX BELIECTB (ITWIEH, alleTWIEH, INIMUEpUH, (eHos, GopManbierul, yKCycHas KUCIOTa,
[JIMLMH, YTapHBIMA Ta3, YIIEKUCIIbIN ra3, aMMHaK, raleHasl U3BECTb, HEraleHasl U3BECTh, IUThEBast
coJla U JIPYrux), COCTaBIATh (POPMYJIbl HEOPraHMYECKHX M OPraHWYECKUX BEIIECTB, YpPaBHEHMS
XUMUYECKUX PeaKkil, OOBSICHATh UX CMBICH; MOATBEPKAATh XapaKTepHbIe XUMUYECKUE CBOHUCTBA
BELIECTB COOTBETCTBYIOUIMMH 3KCIIEPUMEHTAMHU U 3aMUCIMU YPaBHEHUN XUMUYECKUX pEaKLUii;
I[IP6 5) chopMUPOBAaHHOCTb  YMEHHMH  YCTaHaBIMBATh  MPUHAUIEKHOCTh  H3YyYEHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB K ONpEAENIEHHBbIM KJlaccaM U TpyIIaM COEIWHEHU,
XapaKTepU30BaTb MX COCTAaB M BAXXKHEUIIME CBOMCTBA; ONPEACNATh BHUABl XUMHUYECKHUX CBS3EH
(xoBaJIeHTHasi, MOHHAsI, METAJUIMYECKas, BOJIOPOIHASA), TUIIbI KPUCTAIUIMYECKUX PELIETOK BEIIECTB;
KJIaccu(UIMPOBATh XMMUYECKHE PEAKIINY;

[1P6 6) BiajeHHe OCHOBHBIMH METOJAMM HAyYHOTO MO3HAHUS BEHIECTB U XUMUYECKUX SBIICHUUN
(HabmroieHre, U3MEpeHHe, SKCIIEPUMEHT, MOJICIUPOBAHUE);

I[IP6 7) cdopMUPOBAHHOCTb YMEHUH NPOBOAUTH pacyeThl IO XUMHUYECKHUM (QopMmyliaM U
YPaBHEHHUSM XUMHUYECKUX PEAKIMU C MCHOIb30BaHUEM (U3UUECKUX BEIUYMH, XapaKTEPHU3YIOLINX
BELIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOPMaJIbHbIE YCIOBHUS) ra30B, KOJIUYECTBA
BELIECTBA; UCIIOJIB30BATH CUCTEMHbBIE XUMUYECKUE 3HAHUS Ul IPUHATHS PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;

I1P6 8) cdopMHPOBAHHOCTh YMEHHUIl IUIAHUPOBATh W BBINOJIHATH XUMHMYECKHH 3KCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HArpeBaHHUM, IMOJYyUYEHUE STUJIEHA U H3YyUYEHHUE €ro
CBOICTB, KayeCTBEHHbIE pEAKLUMU Ha albJETHJbl, KpaxMmall, YKCYCHYIO KHCJOTY; I€HaTypalus
OENnKOB NpHM HarpeBaHWHM, LBETHbIE pEaKIUU OEIKOB; MPOBOAMTH PEaKIUUd HOHHOTO OOMEHa,
OTIpeNieNIATh CPey BOJAHBIX PACTBOPOB, KAUECTBEHHbIE peaKkIMK Ha Cylb(haT-, KapOOHAT- U XJIOPUI-
AQHUOHbI, HAa KaTHOH aMMOHUS; peIlaTh SKCIIEpUMEHTaJbHbIe 3aJaud nmo TemaMm "Metamisl" u
"Hemertamnbl") B COOTBETCTBUM C MpaBUIAMHU TEXHMKH O€30MAaCHOCTH MpU OOpaIleHuu ¢
BellecTBaMM U JabOpaTOpHbIM O00OPYAOBAHHMEM; MPEACTABIATh PpE3ylbTaThl XHUMHYECKOTO
JKCIEpUMEHTa B (opMe 3amUCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuil u (popmyiupoBaTh
BbIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

ITP6 9) chopMHPOBAHHOCTH YMEHHsI aHAIM3UPOBATh XUMHUECKYI0 HH(OPMAIIHIO, OTYYaeMy0 U3
pa3HbIX UCTOYHHUKOB (CpeiICTB MaccoBoi nHGopMaluu, cetb HTEepHET U 1pyrue);

I1P6 10) cdopMUpOBaHHOCTH YMEHHH COOMIOATh MpaBHUIa HKOJOTHMUECKH IEJIECO00pa3HOro
MOBEIECHUS B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAaHEHHs] CBOETO 3I0POBbS U
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OKPY’KaloIIe MPUPOJHON Cpelbl; YUUTHIBATH ONACHOCTb BO3ACHCTBUS HA JKUBBIE OpPraHU3MbI
OTIPEICTICHHBIX BEIIECTB, TIOHUMAsl CMBICI MIOKAa3aTeNs MIPEACIbHON JOIMYCTUMON KOHIIEHTPAIINH;
ITP6 11) mns oOyyaronmxcs ¢ OrpaHHYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBBS: C(HOPMHUPOBAHHOCTH
YMEHUS TIPUMEHSATh 3HAHHS 00 OCHOBHBIX JTOCTYITHBIX METOJaX IMO3HAHMS BEIICCTB M XUMHUUYECKHUX
SIBIICHUIA;

[TPG 12) myist ciaenbix v c1aboOBUIAIINX 00yUaAIOMUXCS: CHOPMUPOBAHHOCTH YMEHHUS UCIIOJIb30BATh
penbedHo ToYeuHyro cucremy obo3Hauenuit JI. bpains mist 3anucu XxumMudeckux GopMyIL.

1.2. Mecmo oucyunaunwi 6 cmpykmype I1IICC3
[Iporpamma 1o yueOHOM  gucnumiunHe (mpeamery) XUMMUMSA  sBaserca  yacTbio
00pa3oBaTeNbHON MPOrpaMMbl IMOJTOTOBKH CIIELUAIUCTOB CPEIHEr0 3BE€HA IO CIEHUATbHOCTH
34.02.01 Cectpunckoe aemno (2 roga 10 mecsieB), B 4aCTU OCBOCHUS IIPOTPAMMBI CPEHETO OOIIEro
o0pa3oBaHus Ha 6a3e OCHOBHOT'O 00ILEro 00pa3oBaHMUs.

1.3. Konuuecmeo uacos na oceoenue npoepammvl — 123 u
Oo6s3arenpHas ayauTopHas yueOHast Harpy3ka ooyudatomerocst — 105 gacos,

CaMocTtosTenbHas pa60Ta o6yqa}0meroc;1 —HC MPEAYCMOTpPCHA

1. CTPYKTYPA U COAEPXAHHUE Y/

1.1. Obvem u 8udblL YuebHOU pabomol
Buj yueOHoi1 padoThI Oobvem uacos

MakcumasibHas ydyeOHasi HAarpys3ka (Bcero) 123
Oo0s3aTesibHAsI ayIMTOPHAsA yueOHas Harpy3Ka (Bcero) 105/105
B TOM YHCJIE!
Teopernueckoe oOydeHmne 89/89
[IpakTuueckue 3aHsITHs 12/12
JlabopaTopHbie pabOTHI 4/4
CamocTosiTe/ibHasi padoTa o0yualouierocsi (Bcero) -

Texywuii KOHMpPOaL 3HAHUU
- YCmHubll onpoc,
-NUCbMEHHBIL ONPOC,
-mecmuposanue,

Ilpomenxncymounas ammecmayus IK3AMEH 18

B ciydae He0OXOMMOCTH UCTIONB30BaHUS B y4€OHOM MPOLIECCE YACTUYHO/ UCKIIIOUUTEIBHO
JTUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH B TaOJIUIIE Yepe3 CICHI YKa3bIBAETCS KOJIMUECTBO
yacoB paboTsl [1I1C ¢ oOyydaromumucs, s IpoBeACHUS 3aHATHI B TUCTAaHIIMOHHOM (hopmare ¢
NPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHUs
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2.2. TemaTu4ecKkuii JIAH U COlEepP:KaHMe
HaunmenoBa Copaepxxanue yueOHOIro MaTepuasa, 1a00paTtopHblie padoThl M NPAKTHYECKHE 3AHATHSA, Oo0bem | Koabl 00mux n ®opma
HHE camMoCTosiTeIbHAsI padoTa o0y4alomuxcs, KypcoBasi padora (Ipoekr) 4yacoB npogeccuoHaIb | TeKylero
pasaesioB u HBIX KOHTPOJIsI
TeM KOMIIeTEHIHH,
JIMYHOCTHBIX,
MeTanpeaMeTHbI
X, IpeAMETHBIX
pe3yJbTaToB,
(popmupoBanuio
KOTOPBIX
crnocodcTByer
3JIeMEeHT
NMpPorpamMmsl, B
T.4. B
COOTBETCTBMH C
nporpamMmmoit
BOCIIMTAHMS
| 2 3 4 5
Paznea 1.
BBenenue B
XUMHUIO
Tema 1.1 Coneprxkanue ydeOHOT0 MaTepuaia
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Xumusg — Kak | XMMHS KaK Hayka. 2 JIP6 V1Inl VIIn2 | VYcrHBIH
HayKa. CocraB BeliecTBa, U3MEPEHNE BellecTBa. ArperaTHble cocTosiHUS . CMecH BelIecTB. YKnl YPnal ompoc
OcHOBHbIE OcHOBHBIE 3aKOHBI ¥ TOHATHS XUMHH. OCHOBHbBIE KOJTUYECTBEHHBIE 3aKOHBI B XUMHUHU 1 I1P6 2 T1P6 1-
MOHATHSA W | pacyeThl [0 YPAaBHEHUSIM XUMHUECKUX peakiuii. Mosb Kak eIMHHIIA KOJIMYECTBA BEILIECTBA. I1P6 7
3aKOHBI MonsipHas macca. 3aKOHbl COXpaHEHHUS MacChl U SHEPTHUH.
XUMHUHN 3akoH ABorazipo. MosipHbIit 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta30B.

Ponb xumun B popMUpOBAaHUYM HAYUYHBIX MIPEACTABICHUI O MUpE.

3HaueHue mpeaMera Uil NOHUMaHUSI XMMUYECKOTO COCTaBa OKPYIKAIOIIEr0o MUpa B PEIICHUU

COBPEMEHHBIX IIPOOJIEM OKpYKarOIIeH CPeIbl.

XUMHYECKUI 3JIEMEHT U BELLECTBO.

CHMBOJIBI XUMHUYECKHUX JIEMEHTOB.

Teopernueckoe o0yueHUe 2
Pa3zmen 2
Oo6mas u
HeOpraHmye
CKasi XMMUA
Tema 2.1 Copepkanue yueOHOT0 MaTepuana
Knaccuduka | [Ipeamer Heopranmdeckoit xumun. B3anMocssi3p Heoprannueckux BemectB. Kimaccudukanms 2 JIP1-JIPS VIInl
Iy, Heopranuuyeckux Bemiects. [IpocTsie U cioxkHbIe BenecTBa. OCHOBHBIE KIACCHI CIOKHBIX VIIa2 VKnul
HOMEHKJIATYp | BeIecTB (OKCHJIbI, THIPOKCHIIBI, KUCIOTHI, coJin). HoMeHKknaTypa u Ha3BaHue YPn3
a ¥ CTPOGHUE | HEOPTaHUYECKUX BEIIECTB UCXOS U3 UX XUMUYECKOU (DOPMYIIBI MIIM COCTABIICHHE 1IP6 1-11P6 7
HEOpPraHUYeC | XUMUYECKOU (POpMyJIbl UCXOMS U3 Ha3BAHUS BEIIECTBA MO MEKIYHAPOTHOM WM TPUBUAIBHON
KHMX BEIIECTB | HOMEHKIIATYype.

MexMonekyIsipHble B3aumoaencTBrs. Kpuctaimornaparsl. ArperaTHble COCTOSHUS

BEILIECTBA.

Kpucrannumueckue u amopgHbie BemecTBa. THUITBI KPUCTATNTNYECKUX PEILEeTOK (aToMHas,

MOJICKYJISIpHAsI, HIOHHAS, METAJUITMYECKasi). 3aBUCUMOCTh (DPU3NYECKUX CBOMCTB BEIIECTBA OT

TUTIA KPUCTAIUTMICCKON perteTku. [IpranHbl MHOTOOOpa3us BEIIECTB.

CoBpeMeHHbIE PEACTABICHUSI O CTPOSHUM TBEPIBIX, )KUIKUX U TA3000pa3HBIX BEIIECTB.

Kujikue KpucTasuibl.

Teopernueckoe o0yueHe 2
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®- Pabouas nporpaMma y4eOHOM AUCHUIIIMHBI
Tema 2.2
[Tepuonuuec | Ilepuoamueckas cucrema xumudeckux 35memMeHToB [[.1. MenneneeBa. @u3n4eCcKuil CMBICHT 2 JIP1-JIPS VIIxl YceTHBIN
kuii 3akoH 1 | Ilepnoanueckoro 3akona J[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB YIIn2 YIIa3 OIpoc
MEPUONYECK | XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C VYKn2 YVP3
as cUCTeEMa MOJI0KEHUEM XUMHUUYECKOTo 3jieMeHTa B [leproanueckoit cucreme. MUpoOBO33pEHYECKOE U I1P6 1-ITP6 7
XMMHUYECKUX | HaydHoe 3HaueHue [lepuoamueckoro 3akona /.M. Menneneena. [Ipornosst [I.1. Menaeneena.
JJIEMEHTOB OTKpBITHE HOBBIX XUMHUUECKHUX IJIEMEHTOB
JN.
Menaeneena
Teopernueckoe oOyueHue 2
Tewma 2.3. Conep:kanne yaeOHOTo MaTepuaa
Crpoenne CoBpeMeHHass MOJIeNIb CTPOEHUS aToMa. DJIeKTpoHHas KoHpurypauus aroma. Knaccugpukarus 2 JIPS-JIP8 VIIn2 | VYcrHslid
aTOMOB XUMHUYECKHX 3JIEMEHTOB (S-, p-, d-anemeHTsl). BasieHTHbIe 21eKTpOoHbl. BaneHTHOCTD. VIIn3 YKn2 omnpoc
XUMUYECKHA | DIEKTPOHHAs MPUPOJA XUMHUECKOU CBS3H. DIIEKTPOOTPULIATENbHOCTh. KOBaneHTHAs CBA3b, YPn4
X €e pa3HOBHUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U JTOHOPHO-AKIIETITOPHBIH). 11P6 7-11P6 12
JIEMEHTOB HonHas cBsa3b. Meramumueckas cBA3b. BogoponHas cBs3b.
U pupoja MexMoneKyIsspHble B3aUMOJEHCTBHYSIL.
XUMHYeCKO | M30TOmBI, OCHOBHOE U BO30YKIEHHOE COCTOSTHHE aTOMa, THOpPHIN3aIsl aTOMHBIX OpOuTaei.
1 CBA3U
TeopeTtnueckoe o0yueHe 2
Tewma 2.4. Copeprxkanue y4eOHOro MaTepuasia
Knaccupuka | Knaccuduxanus u TUITBI XUMUYECKHX PEAKIUH ¢ yyacTHEM HEOPraHWYECKHX BEILECTB. 4 JIP1-JIP3 VIIal
US| Knaccudukanus XuMHUYECKUX peakluii: mo pazoBoMy coCTaBy (TOMOTE€HHBIE U T€TEPOTeHHbIE), Y12 YIIn3
CKOpPOCTh 10 MCIOJIb30BaHUIO KaTain3aTopa (KaTaTuTHYECKHUE U HEKATATUTUYECKHE). YKaul YPn4
XMMHMYCECKHX | CKOpOCTh PEaKIMH, €€ 3aBUCUMOCTD OT Pa3IMYHbIX (DAKTOPOB: MPUPOABI pearupyrOIX 11P6 5-11P6 12
peaKiui BEIIECTB, KOHIICHTPAIINN PEAarupyIONINX BEIIECTB, TeMreparypsl (mpaBuio Bant-I'ododa),
IUIOLIA/IA PEAKIIMOHHOM MOBEPXHOCTH, HAIMYUS KaTajin3aropa. Posb karaau3aTopos B
IIPUPOJIE U IPOMBILUIEHHOM IPOU3BOJICTBE.
DHeprus akTuBalu. AKTUBUPOBAaHHbBIN KoMILiekc. KatanuzaTopsl u katanus. Ponb
KaTaJIu3aTOPOB B MPUPOJE U MPOMBIIIJIEHHOM ITPOU3BOJICTBE.
Teopetnueckoe o0yueHne 2




MHUHHCTEPCTBO HAYKH U BhICIIET0 0Opa3oBanust Pd
VYIpsiHOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET

dopma

®- Pabouas nporpaMma y4eOHOM AUCHUIIIMHBI

[S—

JlaGopatopHas pabota. Tema «3aBUCUMOCTb CKOPOCTH XUMHUECKUX PEAKIIUN OT Pa3ITUUHBIX
(hakTopoB»

3anauun nabopaTopHON pabOTHI:

IToBTOpHUTH TEOPETUUECKUIT MaTepUaI 110 TEME 3AHSITHS.

OTBETUTH Ha BOIPOCHI IS 3aKPEIJIEHHS TEOPETUYECKOTO MaTepHaa.

W3ydeHue BIUSHUS pa3HbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX PEaKIUHl.

[Topsinok BeInosHEHHS Ta00paTOPHOI paboThI:

OnpIT 1 . 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakIMi OT MPHUPOIbI BEIIECTB.

OnpIT 2. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEAKIIUU TEMIIEPATYPHI.

OmnpIT 3. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIMM OT IUIOIAAN COIPUKOCHOBEHUS
pEareHToB.

OmnbIT 4. 3aBUCHMOCTb CKOPOCTH XMMHMUYECKOM peakLUy OT KaTajau3aTopa.

OdopmiieHne oTyeTa

JIP1-JIP3 VIIxl
VIIn2 VIIn3
VKnl YPn4

I1P6 5-11P6 12

Tema 2.5.

Cojneprkanne y4eOHOTO MaTepHaia

Obparumoct
b
XUMHUYECKUX
peaKuum.
XUMHYECKOE
paBHOBECHE

OOpaTuMOCTh XUMHUYECKUX PEAKIIUH.

Knaccugukarms XuMHIeCKUX peakiuii: o TeruioBoMy 3G dexty (IK30TepMHIecKue,
IHIOTEPMUYECKHE), IO 0OpatuMocTu (oOpaTumMblie 1 HeoOpaTumble). TernoBbie 3G dexTs
XUMUYECKUX peakiuii. Tepmoxumuyeckue ypasHeHus. O6parumocts peakuuil. [Ipunnun Jle
[HaTense. BnusiHue pa3nuuHbIX GaKTOPOB HA N3MEHEHHE PABHOBECHUS XMMUYECKUX peaKIUii
XUMHUUECKOE PAaBHOBECHE U €r0 CMEIEHHE 101 AEHCTBUEM Pa3JINYHbIX (PaKTOPOB
(KOHIIEHTpAalMs pEeareHTOB WK NPOAYKTOB PEaKINH, JaBIeHHUE, TeMIepaTypa) sl CO3JaHuUs
ONTUMAJILHBIX YCIIOBHH MPOTEKaHUsI XUMUIECKUX mporieccoB. [Ipasmio Bant-I'odda
Oneprust ['nd6ca. 3akon ['ecca u cnencTBust u3 Hero. Ponb cMenieHns paBHOBECHS B
TEXHOJIOTMYECKHUX IIPOLECCaXx.

JIP1-JIP3 VIIxl
VIIn2 VIIg3
VKnl YPi4
I1P6 1-I1PG 7

Y cTHBIN
ompoc

Teopetnueckoe o0yueHue

Tema2.6.

Copepxanue yueOHOr0 MaTepuana




MHUHHCTEPCTBO HAYKH U BhICIIET0 0Opa3oBanust Pd

VYIpsiHOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET Popma
®- Pabouas nporpaMma y4eOHOM AUCHUIIIMHBI

PacTtBopBHI. Hucnepcusie cuctemsl. Komnouansie cucteMbl. VIcTUHHBIE pacTBOPBI. 4 JIP1-JIP3 VIIxl
CymHocTh PacTBopeHre Kak  (PM3UKO-XMMHYECKHUI IPOLIECC. PacTBOpel.  3aBHCHMOCTH VIIa2 Y1ia3 YcTHbIi
nponecca pPacTBOPUMOCTH BEIIECTBA OT €r0 XMMHYECKOI0 CTpoeHHus. MaccoBas J10J1s pacTBOPEHHOTO YKaul YPn4 onpoc
pacTBOpEHHUS. | pemiecTBa. MospHas MW MOJSJIbHAs KOHLEHTPALUMM pPAacTBOPa. IIpemenbHO-I0MYyCTUMBIE ITIP6 5-I1P6 12 | Tectuposan
JucnepcHbie KOHIICHTPAIIUX W UCIIOJIb30BAHUE UX B OIIEHKE IKOJIOTHYECKON O€30IMacHOCTH. ue
CUCTEMBI 1 Knaccugukamus nucnepcHbIX cucteM 1o coctaBy. CtpoeHne U (PaKTOpbl yCTOHYHMBOCTH
UX BUJIbI JIUCTIEPCHBIX CcUCTeM. Pacro3HaBaHME€ HMCTUHHBIX PACTBOPOB, KOJUIOMJHBIX pPAcCTBOPOB U

rpyboaucriepcHblx cucteMm. CBOWCTBa KOJUIOMIHBIX pacTBOpoB. PaccewBaHuWe cBeTa Ipu

MIPOXOXKJACHUN CBETOBOTO Iy4Ka Yepe3 ONTUYECKU HEOTHOPOAHYIO cpeny (3ddekra Tunaans. )

MaccoBas [10J1s1 paCTBOPEHHOT0 BeliecTBa. YnuCThie BEIIECTBA U CMECH.

Teopetnueckoe o0yueHue 4
Tewma 2.7. Copepxanue yueOHOr0 MaTepuana
Onektposntu | Teopus dAEKTPOIUTHYECKON qucconuanuu. Peakinn nonHoro oomena. CocTaBieHHe peaKiuit 2 JIP5-JIP8 VIInl YcTHbIi
qecKas HMOHHOTO 0OMEHA IIyTEeM COCTaBJICHMSI MX MOJHBIX M COKPAILEHHBIX MOHHBIX YPaBHEHUM. VIIn2 Y1In3 onpoc
aucconnanus | KauecTBeHHbIE pEAKIUU Ha CyIb(ar-, KapOOHAT- U XJIOPHI-aHMOHbI, HA KATHOH aMMOHHUSI. YKn2 YPn4
U HWOHHBIA I1P6 5-ITP6 8
oOMeH

Teopetnueckoe o0yueHue 2
Tema 2.8. ConeprxkaHue y4eOHOro MaTepuaia
OcHoBaHUS U | XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUIOB, THIPOKCHIOB, 4 JIP4-JIP8 VIIxl YceTHBIN
KHUCJIOTBI KHUCIIOT, CcOJed M Jp.). 3aKOHOMEPHOCTM B M3MEHEHHM CBOMCTB IIPOCTBIX BEILECTB, YIIn2 YIIa3 onpoc

BOJIOPOJIHBIX COEJAMHEHUM, BBICIIUX OKCHUJIOB U THAPOKCHUIOB. Onpenenenue KUCIOT, VKnl VP4 3amura

OCHOBaHUH B CBETE TCOPHH IJICKTPOJUTHYCCKON Amccoruanmu. Kimaccudukanuss oCHOBaHHIMA ITP6 6-ITP6 10 | cooOrieHuit

[[lemoun. dusnyeckne U XUMUYECKHE CBOMCTBA OCHOBAHMII B CBE€TE€ TEOPHUH

AIEKTPOIUTUUECKOMN AUCCOLIUALINH.

Knaccudukanus Kucior.

dusznueckre W XUMHUYECKHE CBOMCTBA KHCIOT B CBET€ TEOPUM DIEKTPOJIUTUYECKOU

quccouuanuu. JledcTBUe OCHOBAaHMM W KUCIOT Ha HUHAMKATOPBL. CrocoObl MOTy4YeHHS

OCHOBAHMUU U KUCJIOT.

TeopeTtnueckoe o0yueHHe 4




MHUHHCTEPCTBO HAYKH U BhICIIET0 0Opa3oBanust Pd

VYIpsiHOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET Popma
®- Pabouas nporpaMma y4eOHOM AUCHUIIIMHBI

Tema 2.9. Copepxanue yueOHOT0 MaTepuana
Counn. Onpenenenue cojiel B CBETE€ TEOPUHU AIIEKTPOITUTUUECKON AUCCOIIUALINH. 4 JIP1-JIP3 VIIxl YceTHBIN
I'unponus Knaccugukanus coneit. Homenknatypa comneit YIIn2 YIIa3 orpoc
coyeil. dusnueckre U XuMUYeckne cBoicTBa. CriocoObl MOTydeHUS VKnl VP4 TectupoBan

CyuHocts nponecca ruapoiinsa. Crenensb ruaponusa ['uaponus coneit. 3HaueHue rupoian3a I1P6 5-I1P6 12 ue

B OMoJjornueckux oOMeHHBIX mpolieccax. [IpuMeHneHne ruipoin3a B IPOMBIIIJIEHHOCTH.

Teopernueckoe o0yueHue 4
Tema 2.10 Copnep:xanue yueOHOTo MaTepuana

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJIeP:KAHNE
Oxucnutens | OCHOBHblE MOHATUS M (DaKTOphl, BIMAIOLIME HA  NPOTEKAHHE  OKUCIUTENIBHO- 2 JIP2-JIP4 VIInl YcTHBII
HO- BOCCTAHOBUTEIBHBIX PEAKIIUA. VIIa2 VIIg3 ompoc
BOCCTaHOBUT | HampaBieHue mpoTeKkaHus OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKITHI. YKn2 YPn4
€JIbHBIE Mertonb! ypaBHUBaHUS OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHUI. I1P6 5-11P6 10
MIPOIECCHI.

Teopetnueckoe o0yueHue 2
Tema 2.11. Copepkanue yueOHOT0 MaTepuana
OO0mue Merainnel. [TonoxkeHre MeTamioB B IEPUOJUYECKON CUCTEME. 2 JIP1-JIP8 VIIxl |IIncbMeHHEI
CBEICHHUS O Merannuueckast cBsi3b. OOmme ¢u3nveckue U XUMHUUYECKHe CBoicTBa MeTayuioB. CrocoObl YIIn2 YIIa3 11 orpoc
MeTaJlax u MOJTy4YeHHs. 3HAYEHUE METAJJIOB B MPUPOJIE U KUZHEACATEIbHOCTH YEJIOBEKa U OPraHU3MOB. VK2 VP4 TectupoBan
ux cBoiictBax | Koppo3ust MeTayioB: BUAbI KOPPO3UH, CIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3HUH . I1P6 5-11P6 12 ue

Teopernueckoe o0yueHHe 2
Tema 2.12. Coneprxanue yu4eOHOT0 MaTepuaia 3




MHUHHCTEPCTBO HAYKH U BhICIIET0 0Opa3oBanust Pd

VYIpsiHOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET Popma
®- Pabouas nporpaMma y4eOHOM AUCHUIIIMHBI

Merasl OO1m1ast xapakTepUCTHKA LIETOYHBIX MeTaJUI0B. HaTpuil, kauit 1 uX coeTuHEHusI. 4 JIP1-JIP8 ¥IInl |IInceMeHHBI
IJIaBHBIX U Mertamisl rmaBHoM noarpynmns! [ rpynmsl: Marsui, Kaapuuid U UX COEUHEHUS. VIIa2 VIIa3 1 onpoc
MOOOYHBIX AmoMuHuil. Ero coennHeHus 1 pacipoCTpaHEHUs! B IPUPOJIE. VYKn2 VP4 TectupoBan
MOJTPYIIIL. OCc00EHHOCTH aTOMHBIX CTPYKTYP AJIEMEHTOB MOOOYHBIX TOATPYIII. [1PG 5-11P6 12 ue
Ocob6ennoct | [loarpynmna menu.
u ctpoenus u | [loarpynna nuHka.
xumnueckue | Iloarpynma xpoma.
CBOICTBa [Toarpynmna mapranua.

CoennHeHus Maprasua.

Keneszo. Coennuenns xeiesa.

Teopetnueckoe o0yueHue 2

[IpakTryeckue 3aHATHA: 2

XUMHYECKUE CBOMCTBA LIEIOYHBIX MeTaioB. OrpeesieHne CBOUCTB MPOCTHIX BELIECTB U

COEIMHEHUH S- JIEMEHTOB

Penienne sKkcriepuMEHTAIBHBIX 33/a4 10 TEME I1I€JOYHBIE U I11€JT0YHO3EMENIbHbIE METAJIbI
Tema 2.13. Copnep:xanue yueOHOro MaTepuana

IIpogeccnoHAIBLHO-OPHEHTHPOBAHHOE COACPKAHUE
XUMUS Hemerannpl. O0mue gusuveckre U XMMUYECKHE CBOMCTBA HEMETAIIOB M WX IMOJIOKEHHE T 4 JIP1-JIP8 VIInl Y cTHBIN
HemetaimioB. | [ICXD. OcobeHHOCTH IEKTPOHHOTO cTpoeHus Tunmunsie cBoiicTBa MetauioB [V— VII rpymm. VIIn2 VIia3 ompoc
Oo6ume Knaccugukanmuss u HOMEHKIATypa COeAMHEHMH HeMeTauioB. KpyroBopoTbl OHOTreHHBIX YKnl-YKn2
CBEICHUS W | DJIEMEHTOB B MPUPOJE. YPnl-YPn4
CBOIICTBa O0630p HEMETAIIIOB 110 TPYIIIAM. I1P6 5-I1P6 12
HemeTawioB | Du3nyeckne CBOWCTBA raJIOTeHOB U (PU3MOJIOTHUECKOE JACHCTBUE Ha OPTaHU3M YEIOBEKa.
u ux | XMMHUYECKHE CBOMCTBA rajJoreHoB. [lonyyenue u npuMeHeHue.
coenquHeHuit | ['anorenoBomopozsl. Cosv raoreHoBOJOPOIHBIX KUCIIOT.

Teopetnueckoe o0yueHue 2

ITpakTueckue 3aHATHA 2

Uccnenoanme Gpu3nuecKux U XUMUYECKUX CBOMCTB METAJUIOB U HEMETAJIJIOB. Pemienne
AKCIEPUMEHTANIBHBIX 3a7a4 [0 CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJUIOB U HEMETAILJIOB,
110 PACMO3HABAHMIO U MOJYYEHUIO COCTMHEHUN METAJNIOB M HEMETAJIJIOB.




MHUHHCTEPCTBO HAYKH U BhICIIET0 0Opa3oBanust Pd

VYIpsiHOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET Popma
®- Pabouas nporpaMma y4eOHOM AUCHUIIIMHBI

Pa3nea 3.
Opranuyveck
asi XumMus
Tema 3.1. Coneprxanue yuyeOHOT0 MaTepuasia

IIpodeccrnoHaATILHO-OPUEHTHPOBAHHOE COJEPKAHME
Knaccuduka | [Ipenmer opranndeckoi XumMuu. B3anMocBsa3b HEOPraHMYECKUX M OPTAaHUYECKUX BEIIECTB. 2 JIP1-JIP8 YIInl VYcrHbli
uus, XUMUYECKOe CTPOEHHUE KaK MOPSAIOK COSIMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX VIIn2 VI3 onpoc
CTPOCHHE M | BajeHTHOCTH. OCHOBHBIE TOJOKEHUS TEOPUU XUMUYECKOTO CTPOSHHUSI OPraHMIECKHUX YKnl-YKn2
HOMCHKIATYD | coenunenuii A.M. byTinepoBa. YTiaepoaHblii CKeJleT OpraHuuecKOi MOJIEKYJIbI. YPnl-YPn4
a MornekyIsipHbIC U CTPYKTYpHBIC (pa3BEpPHYTHIC, COKPAIICHHBIE) XUMUYECKHIE (POPMYIIBL. I1P6 5-11P6 12
OpPTaHUHCCKH | 33pHcHMOCTh CBOMCTB BEIECTB OT XUMHYECKOTO CTPOEHHS MOJIEKYJL. 30MepHsl M H30MepHI
X BEIICCTB (cTpykTypHasi, reoMeTprueckas (Iuc-Tpanc-u3omepusi). KpaTHocTh XMMHUYECKOH CBSI3U.

[TonsiTre o pyHKIMOHANBHOM Tpymie. [[puHIUIE KiaccupUKaUU OpraHUYECKUX

coeIMHeHUI. MexTyHapoIHasi HOMEHKJIATypa U MPUHIIUIIEI HOMEHKIATYPhl OPTaHUYECKUX

coenuHeHuil. HoMeHKIaTypa opraHn4eckix COeTUHEHHU M OTAENbHBIX KIaccOB (HACHIIICHHEIE,

HEHACBHIIIICHHBIC ¥ APOMATUYCCKUE YTIIEBOJIOPOIbI, CIUPTHI, (PEHOIBI, allbACTHUIbI, KETOHBI,

KapOOHOBBIEC KMCJIOTHI | JIP.)
Tema 3.2. Conepkanue yaeOHOT0 MaTepuaa
[Ipenensuble | Onpenenenue, roMOJOTHUECKUH psa U ob1as popmyna 2 JIP1-JIP8 VIInl YcrHbii
yriaeBogopoa | AnkaHoB. OcOOEHHOCTH JIEKTPOHHOTO W MPOCTPAHCTBEHHOTO CTPOCHUS VIIn2 YIIa3 onpoc
bl (aJIKaHbI): dusnyueckue cBONUCTBA VKnl-YKn2 IInceMeHHbI
CTPOCHUE U XUMHUYECKHE CBOMCTBA aJIKAaHOB VPnl-YPn4 1 ompoc
CBOIICTBa ITP6 5-11P6 12 | TecTupoBan

ue

Teopetnueckoe o0yueHue 2
Tema 3.3. ConeprxkaHnue y4eOHOTo MaTepuaia
[Ipenenpabie | CrOCOOBI MOTYYEHUS MIPEICTBHBIX YTIIIEBOAOPOI0B. ['OpeHne MeTaHa KaK OJIMH U3 OCHOBHBIX 4 JIP1-JIP8 YIIxl YcTHbIi
YIJIEBOJOPO | HCTOYHHKOB TEIUIa B IPOMBIIINICHHOCTH U ObITYy. CBOHCTBA MIPUPOIHBIX YTIIEBOIOPOIOB, VIIa2 YIIa3 onpoc
bl (QJIKaHBbI): HaxXO0XJEHUE B IPUPOJIE U IPUMEHEHHUE AJIKAHOB . VKnl-YKn2
CIIOCOOBI VPnl-YPn4
MOy YECHHUS, I1P6 5-ITP6 12

IIPUMCHCHUE




MHUHHCTEPCTBO HAYKH U BhICIIET0 0Opa3oBanust Pd

VYIpsiHOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET Popma
®- Pabouas nporpaMma y4eOHOM AUCHUIIIMHBI
Teopetnueckoe o0yueHue 2
[IpakTyeckue 3aHATUA 2 JIP1-JIP8 VIIxl |IIncbMeHHEI
[TonmyyeHue MeTaHa ¥ U3y4eHHE ero CBOWCTB: [ opeHue, oTHOIIeHHEe K OpOMHOM BOJIE U YIIn2 YIIa3 OIpoc
pacTBOpy NEepMaHraHara Kajus. YKnal-YKn2
VYPnl-YPn4
I1P6 5-I1P6 12
Tema 3.4. CopeprxkaHue y4eOHOro MaTepuaia
Huknoankan | Onpenenenue, o6Omas ¢opmyna. [IpaBuna HomeHknatypbl. CTpoeHHE U H30MEpPHS. 2 JIP1-JIP8 YIInl |ITucemMeHHBI
bl @dusnyeckre W XMMHUYECKHE CBOWCTBA WM HaxoxjaeHue B mpupoje. [IpuMenenune u obuue VIIa2 YIIa3 onpoc
CITOCOOBI TIOJTYYCHHSI VKnl-YKn2 TectupoBan
VYPnl-YPn4 e
I1P6 5-11P6 12
Teopetnueckoe o0yueHue 2
Tema 3.5. Copepxanue yueOHOro MaTepuana
Henpenensn | Onpenenenwne, o6miast popMysia aTkeHOB 4 JIP1-JIP8 YIInxl YcrHbiit
bIE OTHIIEH: 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue. I mbpuanzanusi. VIIn2 YIIa3 OIpoc
yrieBoaopos | I'omonornueckuid psan stuieHa. [IpaBuina Homenknatypsl. M3omepusa. Coiicta. [lpaBuiio YKal-YKn2  |IluceMeHHBI
bl (QJIKEHBI) MopxoBHukoBa. [lonyueHue u npumeHeHue YPnl-YPn4 1 omnpoc
I1PG 5-11P6 12
Teopernueckoe o0yueHue 4
Tema 3.6. CopeprxkaHue y4eOHOro MaTepraia
JlneHoBbie Omnpenenenue, obmias popmyrna. ByraaueH: 231eKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHE. 2 JIP1-JIP8 YIIxl YcTHbIi
yraeBogopoa | ['omonornueckuit psan . IlpaBuna Homenknarypsl. M3omepus. dusmdeckne n XUMUYECKHE VIIa2 YIia3 orpoc
Bl cBoiicTBa. Peakuus nonmumepusanuu. Kayuayk. [lonyyenne u npumeHeHue. YKnl-YKn2
(akagMeHBI) VPnl-YPn4
I1P6 5-T11P6 12
TeopeTtnueckoe o0yueHe 2
Tewma 3.7. Coneprxanue y4eOHOT0 MaTepuaia

ITpodeccrnoHaATILHO-OPHEHTHPOBAHHOE COJEPKAHME
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Apomarudec | Onpenenenue, obmas Gopmyna 2 JIP1-JIP8 VIInl YcTHbI
Kue ben3ou 1 ero romosioru, AIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpOEHHE OeH301a VIIa2 YIIa3 onpoc
yriesogopon | IIpaBuiia HOMEHKIATYpBI. YKnl-YKn2
bl (apeHbI). N3omepuns. YPnl-YPn4

Pu3NYECKHE U XUMUYECKUE CBOMCTBA I1P6 1-ITP6 12

[Tonyuenwue.

[Ipumenenue

Teopernueckoe o0yueHue 2
Tema 3.8. CopeprxkaHue y4eOHOro MaTepuaia
[Ipuponnsie | Hedts. [Ipombliniennas nepepadbotka HedTH. KpekuHr HEQTenpoayKTOB 2 JIP1-JIP8 YIInl VYcrHbli
UCTOYHHUKHU [TpuponaHbIil ¥ MOMYTHBIM HE(PTAHOM ras. VIIa2 YIIa3 orpoc
yrineBogopoa | Kamennslii yrons. KokcoBaHne KaMEHHOTO YTJIs. VKnl-YKn2
OB YPnl-YPn4

I1P6 1-I1P6 12

Teopetnueckoe o0yueHue 2
Tema 3.9. Coneprxanue yueOHOro MaTepuaa

IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHHNE
I'mapokcune | CTpoenue u Kiaccu(uKaus CiupToB 2 JIP1-JIP8 VIIal YcrHbii
HEIE ®u3nYecKre CBOKMCTBA MPEACIbHBIX OJJTHOATOMHBIX CITUPTOB VIIn2 VIIa3 onpoc
coenuHeHus. | CrocoObl MOMydeHus: CIUPTOB YKnl-YKn2
Crouprsl. OTtnenbHbBIE TPEACTABUTENN OJHOATOMHBIX CIIUPTOB YPnl-YPn4
Cocras, Toxcuueckoe AeiCTBUE CTUPTOB I1P6 1-ITP6 12
CTpOCHHE U
CBOMCTBA
OJTHOATOMHBI
X COUPTOB

Teopernueckoe o0yueHue 2
Tema 3.10. Conepxanue yaeOHOTO MaTepuana

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHMNE
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VYIpsiHOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET ®opma
®- Pabouas nporpaMma y4eOHOM AUCHUIIIMHBI
Xumuyeckue | XMMHUYECKHUE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX CIIUPTOB 4 JIP1-JIP8 VIIal YcTHBIN
CBOMCTBA [Ipumenenue cnupToB VIIn2 VIIa3 onpoc
cnupToB. Ix | OTnenbHbIe NPEACTaBUTENN MHOTOATOMHBIX CIIUPTOB: 3TUJICHTIIUKOIb, TJIULEPUH YKnl-YKn2 TectupoBan
puMeHeHre. | MHOroaroMHele CIUPTHL. bronorndyeckoe 3Ha4eHue TInIeprHa. YPnl-YPn4 ue
MHuoroaromH | KauecTBeHHbIE peaKIIMl MHOTOATOMHBIX CITUPTOB I1P6 5-11P6 12
bI€ CITUPTHI.
Teopernueckoe o0yueHue 2
JlaGopaTopHas pabota. Tema « XuMHUUYECKHE CBOMCTBA CIUPTOB. VX IprMEHEHHE . 2

MHOroaToMHbI€ CIIUPTHI»

3anauu 1abopaTopHoii padoOThI:

1. IToBTOpUTH TEOPETUYECKHI MaTepHall IO TEME MPAKTHIECKON paboTHI.

2. OTBETUTH Ha BONPOCHI 17151 3aKPEIICHUs TEOPETUUECKOr0 MaTepHalia.

3. 3yueHue CBOWCTB CIUPTOB HA IPUMEPE HTAHOJIA, TJIULIEPUHA.

4. ObopMHTH OTYET.

ITopsinok BHINOJIHEHHS 1a00pPaTOPHOI padoThI

1. O3nakomuThCs ¢ 00pa3laMu BBIAAHHBIX BaM MPEJEIbHBIX OJTHOATOMHBIX U MHOTOAQTOMHBIX
CIUPTOB: ATAHOJ, ITHJICHIJIMKOJIb, TJINLEPHH.

2. IIpoBepuTh paCTBOPUMOCTD ATAHOJIA, ITWJICHIJIMKOJIS U [IIULEPUHA B BOJIE.

CaenaiiTe BBIBOJ O PACTBOPUMOCTH MPEAEIbHBIX OJIHOATOMHBIX CIIMPTOB W MHOTOATOMHBIX
CIIUPTOB B BOJE.

3. Onucath PU3NOIOTHIECKOE JEHCTBHE dTaHOMA.

4. Ha O600muTh pu3nuecKre CBOMCTBA CITUPTOB.

5. OnsIt «I"openue cnupran

6.0mnbIT «KayecTBeHHas peakius Ha STHUJICHIJIMKOJIb)

7. OnbIT «KauecTBeHHas peakus Ha MIIMLEPUHY

8.0dopmieHue otuera

Tema 3.11

Coneprxanue yueOHOTO MaTepraa
ITpodeccrnoHaTILHO-OPHEHTHPOBAHHOE COJEPKAHHE
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DEeHOBI. Crtpoenue MomneKyIbl peHoma. XuMUYecKre cBOUCTBa (heHOIOB, 00YCIOBICHHBIS 2 JIP1-JIP8 VIInl YcTHbI
THJIPOKCUIIBHOM rpyInoil U 6eH30JbHBIM s1ipoM. [lonyuenne u npumeHeHue GpeHonon VIIa2 VIIa3 onpoc
KauecTtBeHHOe onpezenenue ¢peHona VKnl-YKn2 TectupoBan
VPnl-YPn4 ne
I1P6 5-11P6 12
Teopernueckoe o0yueHue 2
Tema 3.12 Conepxanue yaeOHOTO MaTepuana
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE
Anpneruap! ¥ | ['oMomorudeckuit psj ajnbAeruI0B U KeTOHOB. Mi3oMepusi 1 HOMEHKJIaTypa (pU3nIecKue 2 JIP1-JIP8 VIIal YcrHbii
KETOHEI CBOMCTBA VIIn2 VIIa3 onpoc
XUMHYECKUE CBOMCTBA albJIETUI0B U KETOHOB YKnl-YKn2 TectupoBan
[IpumeneHue u noay4yeHne KapOOHUIBHBIX COSTUHEHHIM VPnl-YPn4 ne
KauectBenHoe onpenenenue Gpopmanpaeruna (peakmus «CepeOpsHOTo 3epKaay), I1P6 5-ITP6 12
BoccTaHOBJIeHHEe ruapokcuaa meau (1I)
Teopetnueckoe o0yueHue 2
Tema 3.13 Coneprxanue yueOHOro MaTepuaa
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHHNE
KapbonoBeie | Kap6okcunbhblie coequaenusi. CTpoeHue KapOOKCUIbHOM IPyTIIbI. 4 JIP1-JIP8 VIIal YcrHbii
KHCJIOTBI ['omonornyeckuit psi NpeaebHbIX 0OTHOATOMHBIX KapOOHOBBIX KHCIIOT. VIIa2 VIIa3 onpoc
JIByXOCHOBHBIE U apOMaTHYECKUE KapOOHOBBIE KUCIIOTHI. YKnl-YKn2  |Tectuposan
Knaccudukanus. pusndeckne cBoiicTBa. YPnl-YPn4 ue
XUMHUUYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT. I1P6 5-11P6 12
Crioco0bl MmosTydeHus: KapOOHOBBIX KUCJIOT OTAENbHbIEC MPEJICTABUTENN U UX IPUMEHEHHE
Teopernueckoe o0yueHe 4
Tema 3.14 Coneprxanue yuyeOHOT0 MaTepuaia

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHNE
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CnoxHble CrnoxHbie 3(UpHl CTPOCHHE U HOMEHKIIATypa 4 JIP1-JIP8 VIInl YcTHbI
3¢upsbl. Crioco0bl MmostydeHus CIoXHbIX 3¢upoB. Peakuus srepuduxarum. VIIa2 VIIa3 onpoc
XKupsr. XUMHUUYECKUE CBOMCTBA U PUMEHEHHUE CIIOKHBIX F(PUPOB YKnl-YKn2

Kupwi. Kmaccudukanms. VPnl-YPn4

buonornueckue 3HaueHME KUPOB. I1P6 1-ITP6 12

duznyecKkre 1 XUMUUIECKHE CBOMCTRA.

Conu Kap6oHoBbIe KHCTOTHI. MblIa.

XUMHYECKUE CBOMCTBA COJIEH KapOOHOBBIX KHCIIOT: THAPOJIN3, PEaKIIMH HOHHOTO OOMEHa.

CuHTEeTHYECKHE MOIOIINE CPEJICTBA

Teopernueckoe o0yueHue 2

[IpakTnyeckue 3aHATUA 2

[Tosrydenue 3Tun0BOrO 3Upa YKCyCHON KUCIOTHI

CpaBHeHHE (PU3UIECKIX CBOMCTB TBEPABIX M KUAKUX KUPOB. OMBIICHHE KUPA.

[TosrydyeHue Mblia H3yueHHE ero CBOMCTB, IEHOO00pa30BaHKe, THIPOIU3 U TI.
Tema 3.15 Conep:kanne yaeOHOTo MaTepuaa
VYriaeBoanl. [TonsiTue 06 yraeBonax, knaccudukanus, oomas Gopmysa U HaX0XKACHHUE B IPUPO/IE. 4 JIP1-JIP8 VIInl |IIucemMeHHBI
Monocaxapu | MoHocaxapuabl YIIa2 YIIa3 11 orpoc
b, ['mroko3a: cTpoeHre MOJIEKYJIbI, CBOMCTBA, OMOIIOTUYECKOE 3HAUCHUE M HAXOKICHHE B YKnl-YKn2 TectupoBan
Jucaxapunpl | mpupoze. YPnl-YPn4 ue

Pu6o3a u nezokcupudosa I1P6 5-I1P6 12

Jucaxapupl: caxapo3a, CTPOCHHE MOJIEKYJIbl, CBOMCTBA, HAXOXKJIECHUE B IPUPOJIE.

TeopeTtnueckoe o0yueHne 2

[IpakTyeckue 3aHATUA 2

Peakuus «CepeOpsiHOTO 3epKasay TIII0K03bl. B3anMoeicTBHE TITFOKO3bI ¢ THIPOKCHIOM MEIN

TP Pa3IMYHBIX TEMIIepaTypax.

JeiicTBre aMMHaYHOTO pacTBOpa OKCHIA cepebpa Ha caxaposy.
Tema 3.16 Coneprxkannue y4eOHOT0 MaTepuaia
[Tonucaxapu | CTpoeHue MOJIEKYJI KpaxMmaia U HeJITI0I03bI 2 JIP1-JIP8 YIIxl VYcrHblid
IBIL. CBoiicTBa OTNIENBHBIX MPEJACTABUTENEH MTOMCaXapUa0B VIIn2 VIIa3 onpoc
Kpaxmann. Haxoxnenue B npupoje YKnl-YKn2
Lenmonoza CtpoeHne BOCCTaHABIMBAOIIMX U HEBOCCTAHABIIMBAIOIIUX CaXapoB. VPnl-YPn4

IToHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX. ITPG 5-T11P6 12
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Teopetnueckoe o0yueHue 2
Tema 3.17 Coneprxanne y4eOHOTo MaTepuasia
O6o6menne | CpaBHHUTENbHAS XapaKTEPUCTUKA MHOTO(QYHKIIMOHATBHBIX COSAMHEHUN 2 JIP1-JIP8 YIIxl Ycrubiit
3HAHUH 110 ['eneTnueckas cBsI3b MEXKy KJIaCCAMU OPraHMYECKUX COCTUHECHUM. VIIn2 VIIa3 onpoc
OpraHu4ecKkd | 3aBUCUMOCTh XMMHUYECKUX CBOMCTB OT CTPOCHUS MOJICKYJIBI. YKnl-YKn2
M VPnl-YPn4
KHCIIOPOJI0CO I1P6 8-I1P6 10
JeprKaIuM
COCIMHEHUS
M

Teopetnueckoe o0yueHue 2
Tema 3.18 Coneprxanue yueOHOro MaTepuaa

[TpodeccnoHaTbHO-OPHEHTHPOBAHHOE COCPKAHHE
AMUHEL AMuHBI, KaccupuKanus, U30Mepusl. 4 JIP1-JIP8 VIIal YcTHBIN
AmuHoxuciao | XUMHUECKHE CBOMCTBAa aMUHOB VIIa2 VIIa3 onpoc
Thl. benku [TpumeHnenue u nosyuyeHue aMmHoB, padota H.H. 3ununa YKnl-YKn2

AmuHokucnotel. CocTaB, CTpOeHUE, OMOJIOTHYECKOE 3HAUCHNE YPnl-YPn4

Benku, cBoiicTBa OEIKOB. I1P6 7-11P6 12

benku kak KOMIOHEHT MHIIIH.

[TpoGiembl O€TKOBOTO roJI0IaHuUs, TYTH €€ PEIICHUs

Teopetnueckoe o0yueHue 2

[IpakTyeckue 3aHATUA 2 YcTHbIM

Jenatypanust 6enka. [{BeTHbIC peakiuu Oeaka onpoc
Tewma 3.19 Conepxanue yaeOHOTO MaTepuana

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE
Azoroconep | Hykneunossie kucnotsl JJIHK, PHK, ctpoenue cBolictBa 2 JIP1-JIP8 YIIxl YcTHbIi
JKarme Buocunres Oenka VIIn2 VIIa3 onpoc
rerepouukin | ['eHHas MHXKEHEPHs U T€HHAas TEXHOJIOTHS YKnl-YKn2
YECKHE Tpancrennast popMa pacTeHUHN U )KUBOTHBIX YPnl-YPn4
COCIMHEHHS. I1P6 5-ITP6 12
Hyxnennossl

€ KHCJIOTBI
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VYIpsiHOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET Popma
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Teopetnueckoe o0yueHue 2
Tema 3.20 Coneprxanue yuyeOHOTO MaTepuaia
IIpodeccrnoHaATILHO-OPUEHTHPOBAHHOE COJEPKAHME
buonorunueck | ®epmentsl. Butamunsbl. 'opmonsl. JIekapcTBa 2 JIP1-JIP8 YIInl VYcrHbli
Y aKTUBHbBIC VIIn2 VIIa3 onpoc
COCTUHEHUSA VKnl1-YKn2
VYPnal-YPn4
I1P6 5-I1P6 12
Teopetnueckoe o0yueHue 2
Tema 3.21 Coneprxanue yueOHOro MaTepuana
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEPKAHUE
XuMUs B Dkosoruyeckas 0€30MacHOCTh MOCIEACTBUN OBITOBOW U MPOU3BOACTBEHHOM 1€ATEIHLHOCTH 2 JIP1-JIP8 VIIgl YcTHBIN
OBITY M YeNoBeKa, CBS3aHHAas ¢ MepepabOTKOM BEIIeCTB; MOUCK U aHAIM3 XUMUYEeCKOi nH(pOopMaluu VIIn2 VI3 ompoc
NPOM3BOJICTB | Y3 pa3INYHbIX HCTOYHMKOB (HayuHas U ydeOHO-HayuHas JTUTepaTypa, CpeICTBa MACCOBOM YKnl-YKn2
CHHOH uHpopMmanuy, cetb UHTEpHET U Apyrue). XumMudeckasi IpOMBIIUIEHHOCTh U MEAUIINHA. YPnl-YPn4
JeSATEIbHOCT I1P6 5-I1P6 12
Y YeJIOBEKa
Teopetnueckoe o0yueHHe 2
Tema 3.22 Coneprxanue yuyeOHOTO MaTepuaia
I'enernuecka | 3aBUCUMOCTb MEXKIY COCTAaBOM, CTPOCHHUEM M CBOMCTBAMHU OPTaHUYECKHUX BEIIECTB. 3 JIP1-JIP8 VIIxl YceTHBIN
s1 CBSI3b I'eneTnueckas CB3b MEXKIy OCHOBHBIMH KJIaCCaMU OPraHUYECKUX COCIUHEHUN YIIn2 YIIa3 onpoc
MEXKTY VKnl1-YKn2
KJIacCaMH YPnl-YPn4
OpraHUYEeCKU ITP6 1-11P6 12
X BEIIECTB
TeopeTtnueckoe o0yueHHe 3
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o o ®dopma
VIIbSIHOBCKUIt TOCYAapCTBEHHBIN YHUBEPCUTET
®- Pabouas nporpaMma y4eOHOM AUCHUIIIMHBI
IIpumepHBIii IepeYeHb BONPOCOB K IK3aMeHYy 18

—_—

e

1.

12.

13.

14.

CocraB aromMHbIX snep. M3oTomnbl. [loHsITHE XUMHUECKOTO 3JIEMEHTA.

MexaHu3M peaklnuh 3aMEIICHUs] Ha MpUMEpPe MNpPenesbHbIX yriieBoaopoaoB. lIpakruueckoe
3HaUYEHUE MPECIbHBIX YIIEBOJAOPOJIOB U UX raJOr€HO3aMEIICHHBIX.

DIIEKTPOJIUTHYECKAS TUccolranusa. MexaHnu3M pacTBOPEHHUS B BOJIE BEILIECTB C MOHHOW W MOJIAPHOU
KOBaJICHTHOU CBs3b10. CTETEeHb TUCCOIMAIUH, CUIIBHBIC U CIIa0bIe DIEKTPOIIUTHI.

DTUJICHTIIUKOJb U TJIMIIEPUH KaK MPEJCTAaBUTEIN MHOTOATOMHBIX CITUPTOB. VX XUMHUYECKHUe CBONCTBA,
MPAKTUYECKOE UCTIONb30BAHUE.

DIIEKTPOJIUTHYECKAS JUCCOIMALIAS KUCIIOT, COJel, mmenoyeid. CBOMCTBa MOHOB.

®eHom, cTpoeHHe, GU3NYECKUE U XUMUYECKHUE CBOMCTBA, B3aMMHOE BIIMSHHUE aTOMOB B MOJIEKYIIE.
CriocoObl 0XpaHbI OKPYKAIOIIEH CPeIbl OT MPOMBIIIIICHHBIX OTXO0B, COAEpKauX (EHOII.

[Ipeamet nzyuenuss xumur. OCHOBHBIE MOHATUS XUMUU

MexaHu3M peakuuy TPUCOCAUHEHHS Ha MPHUMEPE HENPEICTbHBIX YTJIEBOJAOPOAOB psAla ATUJICHA.
[IpaBuno MapkoBHukoBa. [lonyueHue HempeaenbHBIX YTIJIEBOJOPOJOB pEaKIMEl IeruaApupOBaHUsL.
[IpumeneHre 3THIICHOBBIX YIJIEBOAOPOJAOB B OPraHUYECKOM CHUHTE3E.

Peakinu noHHOTO 0OMEHa B BOJHBIX PacTBOPAxX, YCIOBHSI UX HEOOPATUMOCTH.

. Anbierusipl, TOMOJOTHYEKMHA psiA, CTpoeHHe, (QyHKIMOHalbHAs TIpynn. XHWMHUYECKHEe CBOWCTBa

anpaerugoB. [lonyuenne, npuMeHEeHHE MyPaBbUHOTO U YKCYCHOTO aJIbJAETUIOB.

OOparnmble W HEOOpaTHUMbIE XHWMHUYECKHE pEaKIMh. XHUMHYecKoe paBHoBecue. CMemieHue
xumuueckoro pasHoBecus. [Ipunuun Jle-Illatense.

Ketonsl, ux crpoenue, GpyHKIMOHAIbHAs Tpymma. Peakuus okucienus: kKeToHOB. [lomydeHne KeToHOB
OKHCJIEHUEM BTOPUYHBIX COUPTOB. ALIETOH — BaXKHEHIIMI MPEACTABUTENb KETOHOB, €r0 MPAKTUYECKOE
HCIIOJIb30BaHHUE.

OCHOBHBIE 3aKOHBI XHMHH: 3aKOH COXPAHEHUsI MAcChl BEIIECTB, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo, 3aKOH SKBUBAJICHTOB

XUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. CMeElIEHUE 3JIEKTPOHHOU IMIIOTHOCTH
CBSI3U B THUJIPOKCOTPYIIIE IMOJ] BIMSHUEM 3aMECTUTENICH B YTJIIEBOJAOPOIHOM panukane. ['yourenpHOE
JIEACTBUE CIIUPTOB HA OPraHU3M YeEJIOBEKa.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.
29.

30.

31.

32.

I'omosnoruyeckuit psa nmpeaebHbIX 0JJHOOCHOBHBIX KUCIIOT. DJIEKTPOHHOE CTPOCHHE KapOOKCUIIbHOM
rpynnsl. B3anmHoe BIusiHHE aTOMOB B MOJIEKYJIaX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa Ha
IIpUMEpE YKCYCHOM KHCIIOTBHI.

I'mpponus comnent.

Baxwneiimue npeacTaBUTENH MPENeNbHBIX M HeNpelelbHbIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH
MYypaBbUHOM KUCJIOThI. AKPUIIOBasl U OJIEMHOBASI KMCIIOTBHI.

OcHOBHBIE TIOJIOKEHUS TEOPUHM XUMHUYeckoro crpoeHus A.M. BytnepoBa. XuMuueckoe CTpOeHHE Kak
MOPSAZIOK COEMHEHUSI M B3aMMHOT'O BIIMSHUSA aTOMOB B MoJieKysiax. OCHOBHbIE HalpaBJIeHUs Pa3BUTHUS
JTAHHOW TEOPUH.

XUMHYEeCKHEe CBOMCTBAa KHUCIOT B CBETE MpPEACTAaBICHUI 00 3JIEKTPOIUTHYECKOH  JIHCCOLMALNU
BELIECTB U OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX MTPOLIECCaX.

MexaHu3M peaklUuMu TPUCOEAMHEHUS Ha TpUMEpe HEeNpeneibHBIX YIJIEBOAOPOJOB pslaa 3TUJICHA.
[IpaBuio MapkoBHukoBa. [loyuenne HenpeaeapHbIX YIIIEBOJOPOI0B PEaKIIMEN ETUPUPOBAHMSL.
Peakuuu nonHoro oOMeHa B BOJIHBIX pacTBOpax, YCIOBHS UX HEOOPAaTUMOCTH.

XVMMUYECKHE CBOMCTBA MPEAEIBHBIX OJHOATOMHBIX CIUPTOB. CMEIEHHE 3JIEKTPOHHOM IUIOTHOCTH
CBSI3M B THJPOKCOTPYIIE MOJ BIMSHUEM 3aMeCTUTeNIel B YIJIEBOAOPOJHOM pajukaiue. ['yourenbHoe
JIEICTBYE CIIUPTOB HA OPTaHMU3M UEJIOBEKa.

Knaccudukanust opraHuuecKux COeTuHEHUH.

OO0pa3oBaHue TPOCTBIX M KPAaTHBIX (IBOWHBIX M TPOMHBIX) YIIIEPOA-YIICPOTHBIX CBS3€H HAa OCHOBE
MIpe/ICTaBICHUNA O THOPUIN3AIUH SJIEKTPOHHBIX 00JIaKOB.

XUMHUYECKHEe CBOMCTBA OCHOBAaHHWH B CBETE MPEACTaBICHUI 00 3JIEKTPOIUTUYECKON AMCCOLUAIMH
BEILECTB.

W3oMepust opraHM4ecKUX COEIUHEHWMH, €€ BUIBL.

XUMHYeCcKHe CBOMCTBA COJiel B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHUECKOMN JUCCOIMAINHN BEUIECTB
B OKHUCJIUTENBHO - BOCCTAHOBUTEIBHBIX IPOLIECCAX.

Knaccudukanmst opraHuuecKux COeTUHEHUH.

I'oMosiornueckuii  psa  NpPEAENHbHBIX  OJHOATOMHBIX  CIUPTOB.  DJIEKTPOHHOE CTpOEHHE
(yHKIMOHATBHOW IPyNIIbl, HOJASIPHOCTH cBsizu O-H.

N3oMepust npenenpHbIX OJHOATOMHBIX CIIUPTOB. BogopoaHas cBs3b MEX1y MOJEKYJaMH, €€ BIUSHUE
Ha ¢u3NYEeCKue CBOMCTBA CIIUPTOB.

XUMHUECKUE CBOWCTBA KHUCJIOT B CBETE MPEACTaBICHUN OO0 HIIEKTPOIUTHYECKOM  AMCCOLMAIMH
BEIIECTB M OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIIEccax

METAIOB A-noArpynnsl 3 TpyNmbl, CTPOEHUE MX aTOMOB. AJIOMUHMM, IPUPOJHBIE COEIMHEHMS
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33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

45.
46.

47.

AJIOMUHHUS, €r0 XMMHYECKHE CBOMCTBA. lIpuMeHEHHE amtOMMHHSA M €ro CIUIaBOB B COBPEMEHHOMU
TEXHUKE.
KaTaJln3aTopa.

Kuppl, uX CcTpoeHHME, XHMHYECKHE CBOMCTBA, IPAKTUYECKOE ucrosb3oBanue. I[IpomykTer
TEXHUYECKOM repepaboTKH KHUPOB, MOHATHE O CHHTETUYECKHX MOIOLIMX CPEICTBAX.
B3anMocBs3p MeXy KJIacCaMU OPraHUYECKUX COECIUHEHUN.
CKOpoCTh XMMHMUYECKOM pPEaKIMH, 3aBUCUMOCTb CKOPOCTH  PEAKIMHM OT IPHUPOJBl pEarupyrommx
BEILECTB, IUIOMIAJA TOBEPXHOCTH CONPHUKOCHOBEHMSI PEAreHTOB, KOHIIEHTpPALWW, TEMIIEpaTyphl,
JIEHCTBUA KaTaJIU3aTopa.

AHWIMH — TpeICTaBUTENb aMHHOB, DJIEKTPOHHOE CTpoeHHe, (yHKIMOHaIbHas rpymnmna. B3aumnHoe
BIIMSIHAE aTOMOB B MOJIEKYJI€ aHWIMHA. PU3HYECKUE U XUMHUYECKUE CBOMCTBA, IOJyYECHHUE, 3HAUCHUE B
Pa3BUTUU OPraHUYECKOTO CUHTE3A.

OOmiast XxapakTepUCTHKAa METAJUIOB A-HOATPYINI MEPUOJNYECKON CHUCTEMbl XMMHUYECKHX 3JE€MEHTOB
.. MenaeneeBa, CTpo€HHE WX aTOMOB. Mertanueckas CBs3b. P HanpspKeHUHW METaslioB.
XapakTepHble XUMUYECKUE CBOMCTBA METAJUIOB.

AMUHOKHUCIIOTBI: CTPOEHHUE, U30Mepusi, GU3NYECKUEe CBOMCTBA, OCOOCHHOCTH XMMHYECKUX CBOWCTB.
buonornueckoe 3Ha4eHUE 0-aMUHOKHCIIOT.

benku kak 6uononumepsl. IlepBuunas, BropudHas, TpeTuuHasi cTpykTypa OenkoB. CBoiicTBa O€KOB,
npeBpaiieHre OelKoB NHIMM B opraHusme. buonornueckue ¢yHkuun OenkoB. BakHeiimme
MIPOM3BOJICTBA MUKPOOHOJIOTHYECKON TPOMBIIIIIEHHOCTH.

OOmast xapakTepuCTHKa METaJUIOB A-MOATPYIIBl 3 TPYIIbl, CTPOEHHE HX aTOMOB. AJIFOMUHUM,
MIPUPOJHBIE COEJUHEHUs ATOMHHHS, €ro XMMHYECKHe CBOWCTBA. [IpMMeHeHHMe amtoMHMHMS M €ro
CIUIaBOB B COBPEMEHHOM TEXHHUKE.

CocraB nykienHoBbix kucinot (JAHK, PHK), ctpoenune nykneorunos. Ponb HyKJIE€HMHOBBIX KHCIOT B
KU3HENIEATEIIBHOCTH OPraHU3MOB.

Krnaccudukanus XuMHUECKUX peakluii B OpraHMuecKoi XUMHUH.

XUMHUECKUE CBOWCTBA KHUCJIOT B CBETE MPEACTaBICHUN 00 HIIEKTPOJIUTHYECKOM  AMCCOLMAINH
BEILIECTB U OKUCIINTEIbHO-BOCCTAHOBUTEIIBHBIX IPOLECCAX

I'eneTnueckas cB3b MEXKYy KJIAaCCAMHU OPraHUYECKUX COCIUHEHUN.

OO6mas xapakTepUCTUKa METAIOB A-MOATPYNI MEPUOJUYECKON CUCTEMBl XMMUYECKUX AJIEMEHTOB
AWM. MenneneeBa, crpoeHHe HUX aToMoB. Meramueckas CBs3b. Psn HanpsbkeHHH METallIoB.
XapakTepHble XUMUYECKHE CBOMCTBA METAJUIOB.

OOmrast XapakTepUCTUKAa HEMETAJUIOB METAJUIOB A-MOATPYHNBI 7 TPYNIbl MEPUOAUYECKON CHUCTEMBI
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48.
49.
50.

XUMHUecKUX 3remMeHToB [I.M. MenzaeneeBa, CTpoeHHE UX aTOMOB. Pl 371€eKTpOOTpULIATEILHOCTH.
Knaccudukanum HeOpraHmuecKux COeTUHEHUH.

buonornueckn-akTUBHBIE BEIIECTBA.

benku kak 6uononumepsl. IlepBuunas, BropudHas, TpeTUuHasi cTpykTypa OenkoB. CBoiicTBa O€KOB,
npeBpaiieHre OelKOB NHIMM B opraHusme. buosnornueckue ¢yHkuun OenkoB. BakuHeiimme
MIPOM3BOJICTBA MUKPOOHOJIOTHYECKON TPOMBIIIIIEHHOCTH.

51.

52.

53.
54.

55.
56.

57.

OOmast xapakTepucTHKa MeTauloB B-moarpymnmbsl 1 rpynmbl, CTpoeHHE HX aTOMOB. AIOMUHHIA,
MIPUPOJHBIE COEIUHEHUSI ATFOMUHHUS, €Tr0 XUMUYECKHE CBOMCTBA. [I[puMeHeHne 30510Ta 1 €ro CIUIaBoB B
COBPEMEHHOU TEXHUKE.

CKOpOCTP XMMHUYECKOM pPEaKlIHUH, 3aBUCHMOCTb CKOPOCTH PEaKUMH OT MPUPOJBl PEarupyrouux
BEUIECTB, IUIOLIAAM IIOBEPXHOCTH CONPUKOCHOBEHMSI PEAareHTOB, KOHIEHTpalUil, TeMIlepaTypsl,
nevictBus OOImIas XapakTepucTHKa HEMETaUIOB A-MoArpynmnsl V. TPYMIbI, CTPOCHHE MX aTOMOB,
BAJICHTHBIE BO3MOXKHOCTH aTOMOB a30Ta U (Gocdopa; XapaKTepHbIE COSTUHEHUS.

Knaccudukanus XuMUIeCcKiX peakiinii B HEOPTaHMUECKOW XUMUMU.

I'moko3a — BaKHEHMIIMI NpencTaBUTENb MOHOCAXapHIIOB, CTPOEHHE, (U3UYECKHEe U XUMHYECKHE

CBOICTBA, TPUMEHEHHUE.
OO1mas xapakTepucTHKa

OOmast xapakTepuUCTHKa METaUIOB A-MOATPYIIBl 3 TPYIIbl, CTPOGHHE HX aTOMOB. AJIFOMUHUM,
MIPUPOJHBIE COEOUHEHUs ATOMHHHS, €ro XUMHYECKHe CBOWcCTBAa. [IpMMeHeHHMe amtoOMHMHHMS M €ro
CIUIaBOB B COBPEMEHHOM TEXHHUKE.

OO6miass xapakTepucThKa MeTauioB B-monarpynmsl 1 rpynmbl, CTpOEHHE WX aTOMOB. AJIOMUHUM,
MIPUPOJHBIE COCIMHEHUS aTFOMUHHUS, €70 XUMUYECKHE CBOMCTBA. [IpuMeHeHune 30510Ta U €ro CIUIaBOB B
COBPEMEHHOU TEXHUKE.

Bcero:

123
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3. YCJIOBUSA PEAJIM3ALIMU Y]
3.1. Tpebosanus Kk MmamepuanbHO-mMexHU4eCKOMy 06ecnedeHuro
Peanuzamus nporpammsl Y /[ TpeOyet Hanuuus yueOHOro kabuHeTa XUMUHU.

[Tomemenne yuyeOHOro KabuWHETa XHMMHUU  YJOBJIeTBOpseT TpeOoBanus CaHUTapHO-
snuaeMuosiornyeckux npasuwil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO THUIIOBBIM
000py/I0OBaHHEM, B TOM YHCIIE CHELUAIN3UPOBAHHON yuyeOHOM Mebesbto U CpeAcTBaMU 00ydeHus,
JIOCTaTOYHBIMHU VISl BHITIOJIHEHUS] TPEOOBAHUN K YPOBHIO MTOJATOTOBKU 00YYarOIIHUXCS.

OO6opynoBanue yueOHOT0o KaOuHeTa:

Mebesib ¥ cTaMOHAPHOE 000pYA0BaHME:

JleMOHCTpallMOHHBIM CTOJ, JIOCKa ayAWTOpHAs,  KHWXKHBIM mKkad, mkad Ui XUMHYECKUX
peaKTUBOB, KA ISl XUMHUYECKOH Mocy/bl, ceid, mKkad BHITSLKHOM, MOMKa yHUBEpcaabHasl, CTOJ
JUI BECOB, CTOJI JUIi MpHOOPOB, CTOJ MPENOJaBaTEIbCKUM, CTON 1a0OpaTOpHBIA, CTON IS
nabopaHra, CTya ais jabopaHTa, CTyJd sl IpernojaBaress, CTyJd s CTyJeHTa, TadypeTka
nabopaHTa, mKag — CTeJUIax.

JlabopaTopHoe o0opynoBaHue, annapaTsbl ¥ NPUOOPHI:
Becwr AHAIIUTUYCCKUC, OTHCTYIIUTEIIb, KOHTeﬁHCp AJId pEYHOI0 IMNeCKa, MTAaTUBbl METAJTITIMYCCKUC,
OCHAIlIEHHbIe HA0OpaMH JIaroK U KOJell, CYIIMIKa JUIsl CTeKJISHHOM MOCYIbI.

JlabopaTopHBbIe NPHMHAVICKHOCTH H JIa0OpaTOpHAasi MOCYy/AA:

anTeyka IS OKa3aHUs TIepBOM MEIWIIMHCKOM TIOMOIIM TIPH OXKOoraxX, mopes3ax, Oymara
uHauKaTopHast yHuBepcaibHas (100 monocok), Oymara GuiabTpoBajbHasi, BaTa THIPOCKOIIUYECKas,
BEApPO TMOJNUATHIICHOBOE C KPBIIIKOW, JepKaTeNd JJisi TMPOOHMPOK, epIl TOCYIHBIH, epiI
NpoOHPOYHBIM, KapaHJall U3 BOCKA IO CTEKIIy, HAOOP XO3SWCTBEHHBIX MHCTPYMEHTOB, MaJOUYKH
CTEKIJITHHBIC, TIMHIET, MPOOKH pPE3WHOBBIE (Pa3HOTO AMaMeTpa), PE3MHOBBIC MEPYATKH, CETKA
acOecToBasi MeTaJUIMYecKas, CIUPTOBas TOpeiKa, Ta3 IOJMITUICHOBBIA, TPYOKH CTEKJISTHHbIE
(d=4mm), dapdopoBble TpeyroibHUKH, IITaTUBbI g NpoOupok Ha 10 rHe3n, mmarenu
METAJUIMYECKHUEe, JIOKKU IUIACTMAcCOBbIE IS CHIIYYMX pEakTHBOB, IIMAaTelb, HPOOUPKH
nabopaTtopusbie (10Mi1), cTakaHbl XUMUYECKHE C HOCUKOM (50 MiT), CTaKaHbl XUMHUYECKHE C HOCUKOM
(100 mn), crakanbsl xumudeckue co mkanoi (400 mi), BOpoHKa CTeKIsHHas koHudeckas (d=75),
OFOKC, CTaKaHYHMKH ISl B3BEIIMBAHUS, CKIISTHKH ISl peakTuBOB (500 MIT), 9KCHKATOp, CKISTHKU TSI
peaktuBoB (250 M), ckisHku ¢ TyOycom (2000 mut), komObl miaockogoHHble (250 mut), KOnObI
miockoioHHbIe (500 M), KOJIOBI TIOCKOAOHHBIE cO muTudoM (250 mit), KOOBI TUIOCKOJOHHBIE CO
nudoM (500 M), cTekia yacoBble, KPUCTAITU3ATOP, TPYOKH XJIOpKanblueBble (AITUHON 125 MMm),
npeaAMEeTHBIE cTekIa, hapdopoBas dama, cTynka ¢paphopoBas ¢ mecTukom (86 Mm).

Y4eOHo-HaTJIsIAHbIE TIOCOOHS

1. ITnockocTHBIE CpeACTBAa OOYUECHHUS:

Cepus tabmun J[.M.MeHaeneeBa mo XuMuu

Cepus Tabaui 1o hopMme 3JIeKTPOHHBIX OpOuTaneit

Cepus TaOIuI] paCTBOPUMOCTH

Cepus cipaBOUHBIX TaOJUI] 110 KYpCY OPraHUUECKOW XUMUU

[Tmakater u cxembl «I eHeTHYECKas CBSA3b OPraHUYECKHUX BEIIeCTBY», Tabmuia Meneneesa,
Knaccuduxanus HeopraHM4eCKUX BEIIECTB.

®opma A
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2. O6beMHbIE BOCTIPOU3BEACHUS HaTypaibHbIX 00bekTOB: MakeThl JJHK, mapocrpexneBbie Mmoaenu
OpraHUYECKHUX BEILECTB.

3. Komnexnuu:

UYepHble U IBETHBIC METAJLIIBI

Bonokna

KaMmenHsblI#1 yrosb U IpogyKThl €ro nepepadoTKu

MuHepainsl 1 TOpHBIE IOPOJIBI

UyryHn u crans

AMUHOKHCIIOTHI

TexHu4veckue cpeacTBa 00yUeHuUs :
—  MYJbTUMEIUIHBIA [IPOEKTOP;
— HOYyTOYK

3.2. Yuebno-memoouueckoe u ungopmayuonnoe obecneuenue
[lepeueHb peKOMEHAYEMbIX YUeOHBIX U3/1aHUN:

e Ocnosnasn:
. XuMusl : y4eOHUK IS cpeqiHero npodeccuoHanbHoro oopasosanus / 10. A. Jlebenes,
I'. H. ®anees, A. M. T'onry6es, B. H. lllanosau ; mox o6mieii penakmueii I'. H. @aneeBa. — 2-¢
u31., mepepad. u gon. — Mocksa : M3gatensctBo IOpaiit, 2022. — 431 ¢. —
(ITpodeccuonansroe odpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : 31€KTpOHHBIN //
O6pazoBatenbHas wiargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/491035

Xumus 1711 npodeccHii ¥ CHennaltbHOCTEH ecTe-CTBEHHO-HAYYHOTo PO | y4eOHUK JUId ydpe-
xaenuit cpen. npod. odpazoBanus / O. C. ['abpuensn [u ap.] ; nox pea. O. C. I'abpuensiua. - 5-¢
u3., crep. - Mocksa : Akagemusi, 2019. - 400 c.

o Jlonoanumenvnasn:
Xumus. 3aJauHuK : yueOHOe mocoOue JUist cpeHero mpoecCuOHaIBLHOro 00pa3oBaHus /
10. A. Jlebenes [u np.] ; mox obmieit penakuumeii I'. H. ®aneeBa. — Mocksa : 3narenscTBO
FOpaiit, 2019. — 238 c¢. — (IIpodeccuonanpaoe odpazobanue). — ISBN 978-5-9916-7786-8. —
Texct : anextponnslii // DBC KOpaiit [caiiT]. — URL: http://www.biblio-online.ru/bcode/436534

Cracp, H. @. O6mast u Heoprannueckast xumusi. CipaBOYHHK : yaeOHOE TTOCOOUE AJI CPEIHETO
npocdeccuo-HanpHOro obpaszoBanus / H. ®@. Ctace. — 4-e uza. — Mocksa : U3natenbctBo FOpaiir,
2019. — 92 c. — (IIpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-09179-3. — Teker :
anektponHbli // OBC FOpaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/436519

o Ilepuoauueckue U3TaAHUA:
Cectpunckoe aeqo / Yapeaurensb: OO0 "CoBpemMeHHOE cecTpUHCKOe 1e10". - Mocksa, 1995-
1996, 2003-2023. - U3xa. 1 pa3 B 2 mecsna, 1995-2004; uzn. 4 pasa B nonyroaue, 2005, Ne 1. - ISSN
1814-4322.

Universum: Xumus u buonorus [Onekrponnsiit pecypc] / yupeaurens OOO MextyHapOoaHbIH
LEHTp HAayKH 1 oOpazoBanus. - MockBa, 2013-2023. - Uznaercs ¢ 2013 r.; Beixoaut 12 pa3 B rog. -

®opma A
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URL : https://elibrary.ru/contents.asp?id=36852571. - Otkpsitsiit noctyn ELIBRARY. - Teker :
aneKTpoHHbIN. - ISSN 2311-5459._

BecTtnuk MockoBcekoro yuuBepcurera. Cepus 2. Xumusi [ DJIEKTPOHHBIN pecypc] : Hayy.
xypHan / MI'Y. - Mocksa, 2019-2022. - Beixogur 1 pa3 B 2 mecsitia; OcnoBan B 1946 1. - URL :
https://dlib.eastview.com/browse/publication/9065 . - Tekcr : anexkTponHsIit. - ISSN 0201-7385. -
ISSN 0579-9384.

Y4eOHO-METOAMUYECKIE U3TaHUS:

Jlagnna E. H.

XUMUS: METOTMIECKUE PEKOMEH/IAINHY TI0 OPTaHU3aI[UHU U BBIITOJIHEHUIO 1a00paTOPHBIX

Y TIPaKTUYECKUX PaboT s cTyaeHToB crienuanbHocTei: 34.02.01Cectpunckoe aeno (2 roma 10
mecsten), 31.02.02 Akymepckoe aeno (3 roga 6 mecsitie) / E. H. Jlaguna; Yal'V, Men. komiemx
uM. A. JI. [Tonenoga. - 2023. - Heonmy6nukoBanHsIii pecypce. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/14496. - Pexxum noctyna: ObC Ynl'V. - Tekcr :
AJIEKTPOHHBIN.

Astop: Jlanuna E. H.

Ox3eMIuisipsl: Beero: 1, u3 Hux: *-1

dopmar MARC21

DJeKTPOHHBIN JokyMeHT (tum: pdf, pazmep: 863 K6

Jlaguua E. H.

XUMUS: METOAMYECKHE PEKOMEH IAlNK IS CTyIeHToB criennabHocTel: 34.02.01Cectpunckoe
neno (2 romga 10 mecsities), 31.02.02 Akymepckoe aeno (3 rona 6 mecsitie) / E. H. Jlaguna; Yal'V,
Men. komnemx uMm. A. JI. [Tonenosa. - 2023. - Heonmy6nukoBannsIii pecypce. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/14497. - Pexxum noctyna: ObC Ynl'V. - Tekcr :
AJIEKTPOHHBIN.

Astop: Jlanuna E. H.

Ox3eMIuisipsl: Beero: 1, u3 Hux: *-1

dopmar MARC21

DneKkTpoHHbBIN ToKyMeHT (tum: pdf, pasmep: 1111 K6

CornacoBaHo: ;
Benynmwii cnermmanmuer Hb Yal'V / HocoBa T.b./ e 2023 ¢

JIO/DKHOCTB COTPY/AHHUKA Hay4HOIT OHOINOTEKH ()5 (0] TOANKCh Jiata

NudopmanimonHbie CrpaBOYHBIE CHCTEMBI COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH:

Ilpogpeccuonanvuvie 6a3vi OaHHBIX, UHDOPMAYUOHHO-CNPABOUHBIE CUCTIEMDL
1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMBI:

1.1. Iudposoit oOpazoBarenbHblil pecypc IPRsmart : snexTpoHHO-OMOMMOTEYHAsT cucTema :
caiitr / OOO Kommanus «A# Ilm Ap Megua». - Caparos, [2023]. — URL:

®opma A
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http://www.iprbookshop.ru. — Pexxum mgoctyma: ajsi 3aperucTpup. mnojib3oBaTeneid. - TekcT :
JJIEKTPOHHBIN.

1.2. OGpasosatensuas mmatgopma FOPAWT : o6pasoBaTenbHBIA pecypc, SIeKTPOHHAs
6ubnoTeka : caiit / 000 DiekTporHoe H3naTenbetBo «FOPAWMTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum qoctyma: myist 3aperucTpup. mojab3oBarene. - TeKCT : 2IeKTPOHHBIMH.
1.3. baza panHbIX «OnexkTpoHHas Oubnuorexka TexHuuyeckoro BY3a (ObC «KoncynbTaHT
CTYJEHTa») : 2JIEeKTPOHHO-0nbnnoreyHas cucrema : caiit / OO0 «Ilonutexpecype». — Mockaa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum poctyma: s
3apEruCTpUp. MOJb30BaTeNeh. — TEKCT : 3IIEKTPOHHBIM.

1.4. KoHCcynbpTaHT Bpaya. DIeKTPOHHAs MeAUIMHCKas OubauoTeka : 6a3a naHHbIX : caiit / OO0
«Bpicmmass  mKona  opraHW3alMM M YIOpaBIEHHWS  3ApaBOOXpaHeHHEM-KoMIuiekcHBIN
MEAMIMHCKUA KoHcanTuHr». — MockBa, [2023]. — URL: https:/www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeH. — TEKCT : 3JIEKTPOHHBIM.

1.5. bonbiias MenuMHCKas OMOIMOTEKA : 3JIEKTPOHHO-OMOIMoTeuHas cucrema : caiit / OO0
«byxam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma:
JUISL 3apETUCTPHP. MosIb30BaTeneil. — TeKCT : 3eKTPOHHBIH.

1.6. ObC Jlansp : snexTpoHHO-O0MOMMOTeuHast cucrema : cat / OO0 DbC «Jlanpy. — CaHKT-
[TerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum goctyma: ajas 3aperucTpup.
II0JIB30BaTENE. — TEKCT : 3JEKTPOHHBIN.

1.7. OBC Znanium.com : 3JeKTpOHHO-OnMOMMOTeuHas cucrema : cat / OO0 «3HaHuyM». -
Mocksa, [2023]. - URL: http:/znanium.com . — Pexum poctyma : naisi 3aperucTpup.
M0oJIb30BaTeNeN. - TEKCT : JIIEKTPOHHBIM.

2. Koucyabrantllimoc [DnexTpoHHBIN pecypc]: cmpaBouHass mpaBoBas cucrtema. / OOO
«Koncynprant [lmocy» - DnektpoH. naH. - Mocksa : Koncynsrantllmtoc, [2023].

3. ba3bl JaHHBIX NEPUOAUYECKUX U3TAHUIN:

3.1. eLIBRARY.RU: Hayunas »snextpoHHas Oubnmorexka : cadt / OOO «Hayunas
OnektponHas bubnmorexa». — Mockga, [2023]. — URL: http://elibrary.ru. — Pexum ngocryma :
JUISL aBTOPHU3. TIOJIb30BATENIEN. — TEKCT : 3JIEKTPOHHBIN

3.2. DnexrtponHas Oubnmoreka «M3natenbckoro aoma «I'pebennuxoB» (Grebinnikon) :
anektporHas Oubmuorexka / OOO U] «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum noctyna : ais aBTOpuU3. MOJIb30BATENEH.
— Teker : 37eKTPOHHBIH.

4. @enepanbHas rocyaiapcTBeHHas uHopmanuoHHas cucrema «HanmonanabHas
3J1eKTPOHHAsA OuOJaMoTeKa» : 3neKTpoHHass Oubnunoteka : caiit / ®I'BY PI'b. — Mocksa,
[2023]. — URL: https://H36.pd. — Pexxum noctyma : 115 mosib3oBaTesield HayqYHOM OUOIMOTEeKH. —
TexcT : 3JEKTPOHHBIN.

5. Poccwuiickoe o6pazoBanue : peaepanpubiii mopran / yapeautenb GI'AY «OUILTO». — URL:
http://www.edu.ru. — TekcT : AIeKTpPOHHBIN.

6. DuexTpoHHasi OuOamoTreyHas cucrema Yal'V : monynb «DnekTpoHHass OuOIMOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcnpeccy». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : JUTS TTOJTb30BaTesIe HayqYHOH OnOMMoTeku. — TeKCT : 3JIeKTPOHHBIA.
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MHUHHCTEPCTBO HAYKH U BhICIIETr0 oOpa3oBanust PD

o o Dopma
VYIpIHOBCKHUH rOCY1apCTBEHHBIN YHUBEPCUTET

®- Pabouas nmporpamMma yueOHOH AUCHUILIMHBI

o [lporpammuoe obDecneyeHue:
1. OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS
3. «MoiiOduc CtanpapTHeliin

CornacoBaHo: A
I

f !
Hukenep Beayiuii ! Hvpenko HJ.B. I I”\_)ij/ /

JlasoeTh cotpy ik ¥HUTT B ToAnies ) JAT

3.3. Cneyuanvnuie ycnosus onsa ooyuarowuxcs ¢ OB3
B cnyuyae HeoOxoaumocTd, OOydarolUMCS U3 YHUCJa JIUI C OrPaHUYEHHBIMU BO3MOKHOCTSIMU
3J10pOBbs (10 3asBJICHUIO 00Y4YarOLIErocs) MOTYT MpeagaraTbCs OJHH M3 CIEAYIOLUMX BapUAHTOB
BOCHPUATHUS HHPOPMALIUU C YUETOM MX MHAMBUIYAJIbHBIX MCUXO(U3MUECKUX OCOOCHHOCTEMN:

— JUIS JIAL C HapYLICHUSIMHU 3pEHUs: B IIEYaTHOH (popMe yBeIMYEHHBIM HIpUPTOM; B dopme
AJIEKTPOHHOTO JOKYMEHTa; B (hopMe aynuodaiina (mepeBos yueOHbIX MaTepUaIoB B ayarnodopmMar);
B Ie4aTHOW ¢(opMe Ha s3blke bpailnsg; MHIUMBHIyalbHbIE KOHCYJBTAllMM C IPHUBIICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYATbHBIC 331aHUS M KOHCYJIbTAIUH.

— JUIs JIMI ¢ HapYIIEHUSIMU CiIyXa: B Ie4aTHOH ¢opMme; B GopMe 3JIEKTPOHHOTO JIOKYMEHTA;
BUFEOMaTepuaibl € CyOTHTpamMM; MHIMBHIYyaJbHbIE  KOHCYJIbTallUM C  IPHUBICYEHUEM
CYpJIOTIEPEBOUMKA; WHANBUIYAIbHBIC 3aJaHUS U KOHCYJIbTAIINH.

— JUISL JIMIL C HAapyIIEHUS MU OIOPHO-JBUIaTeIbHOIO amnapara: B ne4atHoi ¢opme; B popme
AJIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; MHIMBHyaIbHbBIC 3a1aHHUsI U KOHCYJIbTAIHH.

B ciiydae He0OXOAMMOCTH UCIOJIB30BaHUS B yU€OHOM IIPOLECCE YACTHUHO/ UCKIIOUUTEIBHO
JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJOTUH, opranuzanus padotsl IIIIC ¢ oOyuarommmucs c
OB3 u uHBanUAaMu NpeaycMaTpUBAETCs B 3JIEKTPOHHONW MH(POPMALIMOHHO-00pa30BaTEIbHON cpeie
C YYETOM UX WHAUBUIYATBHBIX ICUXO()U3NIECKHX 0COOCHHOCTEN

4 CAMOCTOSATEJBHASA PABOTA OBYUYAIOIIIUXCA

He npenycmorpena

5. KoHTpoJIb U OLleHKA pe3yJbTAaTOB 0CBOeHUs Y /[

KoHnTponb u oneHka pe3yiapTaToB OocBoeHUs Y]l oCylIecTBIs€TCS NPENoJaBaTeIeM B IIPOLIECCE
MIPOBEJCHUS MTPAKTUUECKUX 3aHITHIA U J1a00paTOPHBIX paboT, TECTUPOBAHMSI, & TAKKE BBITOIHEHUS
00yyYaroMMUC UHIUBUAYATbHBIX 3aIaHUM, UCCIEAOBaHUMH.

PesyabTarhl OcHoOBHBIE IOKA3aTEJIM OLICHKH DopMbl, METOAbI
(YyCBOCHHBbIE 3HAHUS, pe3yabTara KOHTPOJISA ¥
OCBOCHHbIC YMEHUSA U OLIEHKH
KOMITETEHIIUH) pe3yJIbTaToB

00y4eHust
YMEHHUE Ha3bIBATh: OneHka BBINOJIHEHUS yNPaKHEHUN Ha Y CTHBIH OTIpoC
U3yUYCHHbIE BEIIECTBA IO | COCTaBiIeHUE (POPMYII IO HA3BAHHIO HncpMeHHBIH onpoc
TPUBUAILHON WIH HEOPTraHWYECKUX U OPTaHUYECKUX Tectuposanue
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MEXITYHApOHON
HOMEHKJIATypPbI

COCTUHEHUH.

OneHka HanMcaHWe YpaBHEHHA XUMHUYECKHUX
peaKuuii OpraHu4eCKUX U HEOPraHUIECKUX
COCTUHEHUH.

AHanu3 coCTaBJICHHbBIX YpaBHEHUN
XUMHUYECKUX PEAKIIMNA XapaKTePU3YIOLINX
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COECIUHEHUH.

YMEHUE ONPEIEIATh:
BAJICHTHOCTH U CTETICHb
OKHCJIEHUS] XUMUYECKUX
3JIEMEHTOB, THUII
XUMUYECKOH CBS3U B
COEIMHEHMSIX, 3aps]l MOHA,
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI, TUII
KPHUCTAJUIMYECKON
pELIeTKH, XapaKTep Cpeabl
B BOJIHBIX PacTBOpAX,
OKHCIIUTEIIb U TEKyLUH
BOCCTAHOBUTENb,
HarpaBJIEHUE CMEIICHUS
paBHOBECHS O]
BIIMSIHUEM Pa3JIMYHBIX
(hakTOpOB, U30MEPHI U
TOMOJIOTH,
MIPUHAIJIEKHOCTh
BEILIECTB K Pa3HbIM
KJIaccaM HEOPTaHMYECKUX
Y OpPTraHUYECKUX
COCIMHEHHUI; XapaKTep
B3aUMHOTO BIUSHUSA
aTOMOB B MOJIEKYJIax,
THUIIBI PEAKIUH B
HEOPraHU4YeCKOu 1
OPraHN4YeCKON XUMHH.

Ol1ieHKa BBIMOJHEHHS YIPAKHEHUN HA
cocTaBiieHHe (POpMyYJI 10 BaJICHTHOCTH, Ha
ofpesiefieHNe BaJICHTHOCTH, CTETIEHU
OKHCJICHUS, Pa3JIMYHbIX BUIOB XUMHYECKOU
CBSI3M B HEOPTaHMUYECKUX M OPraHUYEeCKUX
COCANHCHUAX.

OneHka HanMcaHuE€ YpaBHEHUN XMMUYECKUX
peaKIuii XapaKTepU3YIOIMNUX XUMHUICCKUE
CBOMCTBA OPraHUYECKUX U HEOPTraHUYECKUX
COETMHEHUH.

AHanu3 penieHus ynpaxHeHu! u
XUMUYECKUX 3aJa4, XapaKTEePUIYIOLIUX
3aBHCHUMOCTb XMMHYECKHUX 3JIECMEHTOB U UX
COCJIMHECHUH OT TIOJIOKCHUS B
[Tepuonnueckoii cucreme J[.M. Menpaeneena.

AHaJIN3 COCTaBJICHHBIX YPaBHECHUHN
XUMUYECKUX PEAKIUN XapaKTepU3yOIINX
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COECIUHEHUN.

Amnamms peHICHUSA NMPAKTUYICCKUX 3a/1ad ITPU
HU3YUYCHUH XUMHWYCCKUX CBOICTB
HCOPTaHUYCCKUX COGI[HHGHI/Iﬁ.

OHeHKa PEICHUA NMPAKTUYCCKUX 3aJa4 110
HU3YUYCHUIO U PACIIO3HABAHUTIO
HCOPTaHNYCCKUX BCIICCTB.

VYerHbli onpoc
ITuceMeHHbIN Onpoc
TecTupoBaHue

YMEHHE XapaKTEPU30BaTh:
S-, p-, d-DIIEMEHTBI TI0 UX
ITOJIOKEHUIO B
Ilepuonnueckoi cucreme
JI.. Menneneena; obmue
XUMHYECKHE CBOMCTBA

AHanu3 peneHus ynpaxKHeHU! u
XUMUYECKUX 3aJa4, XapaKTEePUIYIOLIUX
3aBHCHUMOCTb XMMHYECKHUX 3JIECMEHTOB U UX
COCIUHEHUI OT MOJI0XKEHUS B
[Tepuonnueckoii cucreme J[.M. Menpaeneena.

VYerHblit onpoc
ITuceMeHHbIN Onpoc
TectupoBaHue
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METaJIOB, HEMETAJUIOB,
OCHOBHBIX KJIaCCOB
HCOPTaHUYCCKUX N
OpraHUYECKUX
COEIMHEHMI; CTPOEHUE U
CBOMCTBA OPTaHUYECKHUX
COETMHEHHI
(yriieBogopoaoB, CIUPTOB,
(heHOJIOB, aTbJETH/IOB,
KETOHOB, KapOOHOBBIX
KHUCIIOT, aMUHOB,
AMUHOKHUCIIOT U
YTJIEBOJIOB).

AHanu3 coCTaBJICHHbBIX YpaBHEHUN
XUMHUYECKUX PEAKIIMNA XapaKTePU3YIOLINX
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHMYECKNUX COEIUHEHUH.

Amnamus peUICHUS NPAKTUYCCKUX 3aa4d ITPpU
HN3YUYCHUH XUMHWYCCKUX CBOICTB
HCOPTraHUYCCKUX COCI[PIHGHPIIZ.

AHanu3 3alIUTH T0KJI/I0B, IPEe3eHTALIUH,
COOOIIEHUI.

YMEHUE OOBSACHSTD:
3aBUCHUMOCThH CBOWCTB
XUMHUYECKOTO AJIeMEHTa U
00pa3oBaHHBIX UM
BEILIECTB OT MOJIOKEHUS B
[Tepuoanueckoil cucreme
JI.1. MeHneneenBa;
3aBUCHUMOCThH CBOWCTB
HEOPTraHWYECKUX BEIECTB
OT UX COCTaBa U CTPOCHUSI.
[Ipupony xumMuueckou
CBsI3U (MOHHOM
KOBaJICHTHOM,
METAJUTUYECKON U
BOJIOPOJIHOM),
3aBHCHUMOCTH CKOPOCTHU
XUMHUUYECKON PEAKIIUU OT
pazIUYHBIX (HaKTOPOB, U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHSI OT Pa3TUYHbBIX
(bakTOpOB, peaKIIMOHHON
CITOCOOHOCTH
OpraHUYECKUX
COEJIMHEHHI OT CTPOCHHUS
UX MOJIEKYJI.

OrneHka BBINOJIHEHUS YIPAKHEHUN
OINpEJIETICHUE BAaJICHTHOCTHU, CTEIIEHU
OKHUCJICHUS

OneHka HanMcaHuE€ YpaBHEHUN XMMUYECKUX
peaKIuii XapaKTepU3YIOIMNUX XUMHUICCKUE
CBOMCTBA OPraHUYECKUX U HEOPTraHUYECKUX
COETMHEHUH.

AHanu3 penieHus ynpaxHeHu! u
XUMUYECKUX 3aJa4, XapaKTEePUIYIOLIUX
3aBHCHUMOCTb XMMHYECKHUX 3JIECMEHTOB U UX
COCJIMHECHUH OT TIOJIOKCHUS B
[Tepuonnueckoii cucreme J[.M. Menpaeneena.

AHaJIN3 COCTaBJICHHBIX YPaBHECHUHN
XUMUYECKUX PEAKIUN XapaKTepU3yOIINX
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COECIUHEHUN.

Amnamms peHICHUSA NMPAKTUYICCKUX 3a/1ad ITPU
HU3YUYCHUH XUMHWYCCKUX CBOICTB
HCOPTaHUYCCKUX COGHHHGHHﬁ.

AHanu3 3alUThl TOKJIa/10B, PE3CHTAIUH,
COOOIIEHUI.

YcTHBIN onpoc
[TuceMenHsbIH orpoc
TectupoBaHue

BBITMOJIHATh XUMUYECKHMA
SKCIIEPUMEHT: 110

AHanu3 penieHus NpakTUYeCKUX 3a1au Mpu
W3YUYEHUU XUMUYECKUX CBONCTB

pacrno3HaBaHUIO HEOPraHWYECKUX COCIMHEHUMN.
Ba)KHEHIITHX

HEOPraHWYECKUX U OueHka peneHus NpakTUYECKUX 3a/1a4 10
OpPraHUYEeCKUX HU3YYEHHIO U PacliO3HABAHUIO

VYerHBli onpoc
ITuceMeHHbIN Onpoc
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COCMHEHHUI; TTOTYYECHHIO
KOHKPETHBIX BEIIECTB,
OTHOCSIIMXCA K
M3YUYEHHBIM KJlaccaM
COCTMHEHUH.

HEOPTaHMYECKUX BEIIECTB.
JuddepenumpoBaHHbIii 3aueT.

AHanu3 3alUThl TOKJIa/10B, PE3CHTAIUH,
COOOIIEHUI.

YMEHHE OCYIECTBIISITh
CaMOCTOATEJIbHBIN TOUCK
XUMUYECKON nH(DOpMAIUn
C UCTIOTh30BaHUEM
pa3IMYHBIX MCTOYHHUKOB.

AHanM3 3anuUThl IPE3eHTAINA, COOOIIEHUH.

VYerHbiit onpoc

yMeHue HCIIOJIb30BAaTh
pUOOPETEHHBIE 3HAHUS U
YMEHUS B IIPAKTUYECKOU

AHanu3 3alMThl JTOKJIAI0B, MPE3CHTAIUH,
COOOIIIEHUI.

VYerHbli onpoc

JEATENbHOCTH u

MOBCEIHEBHOMN JKH3HU.

3HAHUE BakHelmue | OLlEHKA BBITIOJHEHUS yIIPaKHEHUHI Ha VCTHBIH 0npoc
XMMHUUYECKHE HOHSATHUS, | 3HAHHE 3aKOHOB XMMUHU. ITrnceMeHHBIi ompoc

TCOPUHU U 3aKOHbI XUMHHU

AHanu3 COCTaBICHHBIX YpaBHEHUM
XUMUYECKUX PEAKIUN XapaKTepU3yOIINX
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTMHEHHM.

TectupoBaHue

3HaHWe KJIAaCCH(PHUKAINN U
HOMEHKJIaTypBbI
HEOPTaHWMYECKUX U
OpraHMYecKuX
COoeTUHEHNH

AHanu3 COCTaBIEHHBIX YPaBHEHUM
XUMHUYECKUX PEeaKIUN XapaKTepU3yIOIIHNX
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEIUHEHUH.

AHanuz peleHus NpakTUYeCKuX 3a/1a4 mpu
M3YYEHUU XUMUYECKHUX CBONCTB
HEOPraHWYECKUX COCIUHEHHUMN.

OneHka penieHus 3a/1a4 HOMEHKJIaType
BEIIECTB

VYcrHbIl onpoc
[TucemenHbIM OnpOC
TectupoBaHue

3HAHWE BaKHEUIINE
BEIIECTB M MAaTEPHAJIOB,
Oe3omacHoe oOparlieHue ¢
TOPIOYHMH U TOKCHUHBIMH
BEIIECTBAMH U
1a00paTOPHBIM
o0opy10BaHHEM

AHanus peuieHus NpakTUYeCKUX 3a/1ad Npu
U3YYEHUU XUMUYECKUX CBOMCTB
HEOPraHWYECKUX COCTUHECHHM.

OIICHKa peICHUA NPAKTUYCCKUX 3a/1a4d 110
HU3YYCHUIO U PACIIO3HABAHUTIO
HCOPTraHNYCCKUX BCIICCTB.

OreHka cOOMIOICHUS U BBITIOJIHEHUS TPABHIT
TEXHUKHU 0€30IIaCHOCTH.

VYcrHbIl onpoc
[TucemenHbIM OnpOC

3HATb pOJib XMMHUH B

AHaJIN3 3alIUThl JTOKJIAJIOB, PE3EHTALIN,

YcTHbIN onpoc
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€CTECTBO3HAHUH, €€ CBSI3b | COOOIIEHUH.
C ApyTuUMH
€CTECTBCHHBIMH HayKaMU,
3HAYECHUE B )KU3HU
COBPEMEHHOTO OOIIECTBA;
@/C’%
Pa3zpaGoTuux npenojaaBareib E.H. Jlangnna
NnOONUCH O00JIHCHOCMD DUO
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