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Pabouas mporpamma paspaboTana Ha OcHOBE TpeOoBaHMil DeneparbHOTO
roCyJIapCTBEHHOTO 00pa30BaTeIBLHOTO CTaHAApTa CPEAHETO O0IIero oOpa3oBaHUs
(®IrOC COO0), ytBepxkaenHoro npukazom MunoopHayku Poccun ot 17.05.2012
Ne 413 (c m3MeHEHUSIMH U JONOJHEHUsAMH OT: 29 nekadbps 2014 r., 31 nexalOps
2015 ., 29 utons 2017 r., 24 centsabps, 11 nexabps 2020 r., 12 aBrycra 2022 r.);
nojoxkennit denepanbHON 00pa30BaTEIbHOM MPOTPAMMbl  CPEIHETO  OOIIEro
oOpa3zoBaHus, yrBepxaeHHOW [Ipukazom Munucrepcta npocpernieHus PO ot 23
HOsiOps  2022r. Ne 1014, ¢ yuerom DeaepallbHOTO T'OCYAapPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJapTa CpeaHero npodeccuoHaIbHOTO 00pa30BaHUs 110
crienranbHOCTH 40.02.01 IIpaBo M opraHu3anus COIMAIBLHOTO OOecCIeueHus,
YTBEPXKJIEHHOTO TpHKa3oM MuHucrepcTBa oOpa3zoBaHusi U Hayku Poccuiickoi
Deneparuu Ne 508 ot 12 mas 2014 roaa.

PazpaboTuuk:
Kocunosa E.A., npenogaBatens OI'AIIOY «AnekceeBCKUN KOJUIEINO)
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1. MACHOPT PABOYEM ITPOT'PAMMBI YYEFHOHM JTUCIIUITIMHBI
OV 12 «Xumus»

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

PabGouas mporpamMmma y4ueOHON AMCITUIUIMHBI SIBJSETCS YacThiO MPOTrPaMMBbl
MOATOTOBKH  CIICIIMAJIMCTOB CpeAHEro 3BeHa B coorBeTcTBUM C¢  DPI'OC
criennanbHOCTH CITO 40.02.01 ITpaBo u opranu3aiiys COMaIbHOTO 00ecTieYeHUs

1.2. Mecto y4yeOHoI nucununannbl B cTtpykrype IIIICC3:

JucrunmHa siBisieTcss 0a30BOM M BXOAUT B IHUKJI 00IIe00pa3oBaTEIbHOM
NOJATOTOBKH.

1.3. Hearun wu 3agaum y4yeOHOM  JMCUMIVIMHBI — TpeOoBaHUsl K
pe3yJIbTAaTaM OCBOCHMS Y4eOHOM IUCHUIITUHbI:
Henabro peanusanum padoueil mporpammsbl siBasierca - QDopMHUpOBaHUE Yy
CTYJICHTOB IPEACTABJICHUS O XUMUYECKON COCTABIISIOLIEH €CTECTBEHHOHAYYHOU
KapTHHBI MUPA KaK OCHOBBI IPUHATHS PELICHUH B )KU3HEHHBIX M TPOU3BOICTBEHHBIX
CUTYALIUSIX, OTBETCTBEHHOTO ITOBEJECHUS B IPUPOJHON Cpelie.

I'naBHBIMM 32/1a4aMH peaJIn3alMi NPOrPaMMbI SIBJISIKOTCSH:
l)chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XMUMHYECKUX
IPOLIECCOB U SIBICHUM B OKPYXKAIOLIEW Cpese, LENOCTHOM HAy4YHOW KapTUHBI MHUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2)pa3BUTh YYEHHUS! COCTaBIATH (OPMYJIbI HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB, yPaBHEHUS  XMMHYECKUX  pEaKIud, OOBACHATH WX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIBTAThl XUMUYECKHX 3KCIIEPUMEHTOB;
3)copmupoBarh HaBBIKU IIPOBEACHUS MPOCTENIINX XUMUYECKUX
IKCIIEPUMEHTAJIbHBIX HCCIENOBAaHUN C COOJIOJCHHEM TMpaBuil OE€30MacHOTO
oOpalieHus ¢ BeueCTBaMu U JIa0OpaTOpPHBIM 000PYI0BAHUEM
4)pa3BUTh yMEHUS HUCIOJIB30BaTh HH(OpPMAIMI0O XUMHUYECKOrO XapakTepa H3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopMupoBaTH YMEHHSI TPOTHO3UPOBATH MOCIEACTBUS CBOCH ACATEIHHOCTA U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHXKEHUN XMMHUYECKOW HAyKH U
TEXHOJIOTHH JIJISl pa3BUTHS COIUATBHOU U TPOU3BOACTBEHHOM cdep.
IInanupyembie pe3yabTaThl 0CBOCHHA padoyeil NPOrpaMmabI:

OO01m1e KOMITETCHITNHN

OK. 01 IloHumaTh CyHIIHOCTh M COLMAIBHYI 3HAYUMOCTb CBOEH Oymyiiein
npodeccu, MPOSIBIISITH K HEW YCTOMUYNBBIA HHTEPEC

OK.03 IIpunumath pemieHus B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTyaLUSIX H
HECTH 32 HUX OTBETCTBEHHOCTb.

OK.04 OcymiecTBasTh MOUCK M HCIIONb30BaHHE MH(DOpPMAIMK, HEOOXOIUMOM aJist
3¢ (EeKTUBHOTO BBINMOJHEHUS MPOGECCHOHATIBHBIX 3a/1ay, MPOo(ecCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.



OK. 05 Hcnoms3oBath HH(POPMAIMOHHO-KOMMYHHKAITMOHHBIC TEXHOJOTUH B
poeCcCUOHANILHOM TESITCIIBHOCTH

OK. 06 Paborath B KOJIUIEKTHBE U KOMaH/E, 3P(HEKTUBHO 00IIATHCS C KOJIJIEraMu,
PYKOBOJICTBOM, ITOTPEOUTEIISIMH.

OK.07 bparp Ha ce0sf OTBETCTBEHHOCTh 3a pabOTy YJICHOB KOMAaHJbI
(TTOTYMHEHHBIX ), pE3YJIbTaT BHITIOJHEHUS 33 IaHUN

Ilnanupyemble MerampeaMeTHbIe Ppe3yJbTaThl OCBOEHHMsA paldoueH
nporpammsl (MP):

B gyactu Tpya0oBOro BOCIIMTaHMUS:
- TOTOBHOCTb K TpYJly, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPyAOIO0HE;

- TOTOBHOCTb K AaKTMBHOM JEATEIbHOCTH TEXHOJOTMYECKOM U  COIMaJbHOU
HAMpPaBJICHHOCTH, CMIOCOOHOCTh ~ MHUITMUPOBATH, TUIAHUPOBATH u
CaMOCTOSTEIILHO BBIMOJHATH TaKyH0 AEATEIbHOCTD;

- MIHTEpeC K pasiuyuHbIX cdepam mpodeccuoHanbHON NeATeIbHOCTH,

OBnajiecHue  YHUBEPCAJIbHBIMH  YYE€OHBIMU

MO3HABATEILHBIMU JICUCTBUSMMU:

a) 0a3zoBble JIOTHYECKHE TeHCTBUS:

CaMOCTOSITETBHO (hOpMYIHPOBATH u aKTyaJIu31pOBaTh npoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBAThCOOTBETCTBEHHBIN IpU3HAK WJIA OCHOBAHUA A
CpaBHEHMS,  KiIaccu(uKanuu 1 0000IIeHNS;
-OTIPENIENATH 1SN JIESITETbHOCTH, 3a/1aBaTh TApaMETPhl M KPUTEPHU UX JOCTHKCHUS;

- BBbIIBJIATH 3aKOHOMCPHOCTH M IPOTHUBOPCUMA B PACCMATPHUBACMBIX ABJICHUAX,

- BHOCHTb KOPPEKTHBBI B JICATCIBHOCTh, OLICHMBATH COOTBETCTBHE PE3yJbTAaTOB IEIIAX,
OIICHUBATh PUCKHU MOCEACTBUN ACATCIBHOCTH;
- pa3BUBaTh KPEATHBHOE MBIIUICHHE MPH PEIICHUH
KU3HEHHBIX TIPOOJIEM
6) 0a3oBble HCCIeI0BaTEIbCKHE NeHCTBUA:
- BJIaI€Th HABbBIKAMHU y‘—IG6HO-HCCJI€Z[OBEITCHbCKOﬁ nu HpOGKTHOﬁ ACATCIIbHOCTH, HAaBbIKaMU
pasperenus mpooiem;
- BBIIBJITH NPUYUHHO-CIICACTBCHHBIC CBA3KU W AKTYAJIM3UPOBATH 3a/1a1y, BbIABUTATD
TUIIOTE3Y €€ PEIIECHUsA, HAXOAUTh apryMEHThI IJIs JOKA3aTelbCTBA CBOMX YTBEP:KICHMHU,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHIUS;
- AHAJIM3UPOBATL MOJJYYCHHBIC B XOAC PCHICHUA 3ajia4u pPC3YyJIbTaTbl, KPHUTUYCCKHU
OIICHUBATh UX JOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBUSX
- yMETh TIEPCHOCUTHh 3HAHWUSA B TI03HABATCIBHYID U MPAKTUYECKYI0 00JacTH
KHU3HEICATCIbHOCTH,



- yMETb MHTErPUPOBATh 3HAHMS W3 PA3HBIXIPEJAMETHBIX 00JIacTe;
- BBIJIBUTATh HOBBIE WJEH, IPEATIAraTh OPUTMHAIBHBIEIOAXO/IBI U PELICHUS,
- CIIOCOOHOCTH WX MCIIOJIb30BAHUS B [T03HABATEIHLHON U COLMAIBHOM.

B o0nacTtu ieHHOCTH HAYYHOTO MMO3HAHUS: CPOPMHUPOBAHHOCTD MHPOBO33pEHMS,
COOTBETCTBYIOLIETOCOBPEMEHHOMY YPOBHIO pa3BUTUsI HAYyKH U OOIIECTBEHHOM
TIPAKTHKH,0CHOBAHHOTO ~ Ha JAAIIOTe KYJIBTYp
CIOCOOCTBYIOIETO OCO3HAaHHE CBOETO MeCTa B MOJUKYJIbTYPHOM MUDE;

- COBCPHICHCTBOBAHHC SI3BIKOBOM M YHMTaTEIIbCKOM KyJbTYPEI KaK CpCacTBa
BBaHMOHCﬁCTBHH MCXKIY JJIOAbMHU W IIO3HAHUS MHPA,

- OCO3HAHUE IECHHOCTH HAYy4YHOU NEATEIbHOCTH, TOTOBHOCTH  OCYILIECTBISTH
MPOCKTHYIO U MCCIICIOBATEIBCKYIO AEATEIbHOCTh MHIANBUAYAIBHO U B TPYIIIIE;
OBJ1ajieHNe YHHUBEPCAJIbHBIMU yueOHbIMH NOo3HABaTeJIbHBIMH
JeHCTBUSIMU:

B) padora ¢ nHopmanmeii:

- BJIQJICTh HaBbIKAMU MOJTy4YeHUs1 H(POPMAIIMU U3 UCTOYHUKOB Pa3HbIX  THUIIOB,
CaMOCTOSTENIbHO OCYIIECTBIIATh MOUCK, aHAIU3, CUCTEMATU3ALUI0 U MHTEPIPETALIHS
MH(pOpPMAIIU pa3InYHbIX BUI0B U (OPM IPECTABICHHUS,

- cO3JaBaTh TEKCTHI B Pa3lMYHbIX (popMarax c yueToM Ha3HAYeHUs MHPOpMALUU U
LIEJIEBOM ayIUTOPHH, BEIOMPAsi ONITUMAJIbHYIO (pOpMY IIPEICTaBICHUS U
BU3YyaIHU3ally;

- OOCHMUBATL JOCTOBCPHOCTH, JICTUTUMHOCTDH

uH(pOopMaLuy, €€  COOTBETCTBHE IIPaBOBBIM U MOPaJIbHO-3THYECKUM
HOpHAaM;
- CIIOJIB30BAaTh  CPEICTBA  HMH(OPMALIMOHHBIX U KOMMYHMKALIMOHHBIX

TEXHOJIOTUH U pelleHHe KOTHUTUBHBIX M OpraHU3allMOHHBIX 33724
c  coOmoaeHneM TpeOOBaHUI PTOHOMHUKH, TEXHHMKH O€30MacCHOCTH ,FUTHEHHBI,
pecypcocOepexeHns, MPaBOBBIX U ITUYECKHUX HOPM, HOpM
uH(popMaIMoHHON 0€30MacHOCTH;
- BIIaJeTh HAaBbIKAMH PACMO3HABAHHSA U 3aIIUTHl MH(MOpMALKK, HHHOPMALKMOHHOH 0e30MacHOCTH
NTUYHOCTH;
- TOTOBHOCTb K CAMOPA3BHUTHIO, CAMOCTOATENbHOCTUN CAMOOIIPEIEICHHUIO;

-OBJIaICHUC HABBIKaMU y‘lC6HO-HCCHCHOB&TCHLCKOﬁ, HpOGKTHOﬁ 1 COIMAITbHOU JACATCIIBHOCTH,
OB.]IaﬂeHl/le YHUBEPCAJbHBIMA KOMMYHHKATUBHBIMHA JIeCTBUSIMM :

0) COBMECTHAs! JIEITEIbHOCTB:

- NOHAMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAHHOW ¥ MHIUBUIYAIbHON

paboThI;

- NPUHUMATh LE€JIM COBMECTHOM [EATENbHOCTH, OPTaHU30BBIBATH M KOOPJAMHUPOBATH

JIEUCTBHA O €€ TOCTUKEHUS: COCTaBJATh IUIAH JEWUCTBUM, pPACIpeleiiarTh pOIH ¢

Y4YE€TOM MHEHUI YYaCTHUKOB O0CYK/IaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

- KOOPIMHUPOBATH M BBIMONHAT PabOTY B YCIOBHUSX PEAbHOT0, BUPTY&IbHOTO U

KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIIATH MIO3UTUBHOE CTPATETUYECKOE TIOBEICHUE B Pa3IUYHBIX
CUTYallUsX, TPOSBIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIUATHBHBIM



OBJ1ajieHHe YHUBEPCAJIbHBIMU peryJsiTuBHbIMH
JAEeUCTBUAMU:

I') IpUHATHE Cce0s U APYTHX JTOEH:

- IPUHMMATh MOTHBBI U APTYMEHTBI JPYTUX JIOJCH MPU aHAIN3E PE3YJIbTATOB JIEATENbHOCTH;
-- IPU3HABATh CBOE MPABO U MPABO APYIUX JIFOJEH HA OIINOKH;

-- Pa3BUBATh CIOCOOHOCTh MOHMMATh MHP C MO3ULUU APYTOTO YETOBEKA;

B o0JiacTi 3K0710rH4€CKOr0 BOCIIUTAHMSA
- c(hopMUPOBAHHOCTb 3KOJOTUYECKOM KYJIbTYpbl, MOHUMAHHE BIUSIHUS COLMAIBHO-
HYKOHOMMYECKHX IPOLECCOB HA COCTOSHUE NMPUPOAHOM M COLMANBHOU CPENbl, OCO3HAHUE
r7100a1bHOT0 XapakTepa IKOJIOTUYECKUX MPOoOIeM;
- IUIAHMPOBAHUWE M OCYLIECTBIECHUE AEUCTBUI B OKPYIKAIOIIEH CPEJE HA OCHOBE 3HAHMS
LeJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HEMNPUATUE JCUCTBUM, NPUHOCIIIUX BpEX
OKpYXaroIIel Cpele;
- yMEHUE TMPOTHO3UPOBATh  HEOJArOMPUATHBIE  HKOJOTHYECKHE  MOCIEACTBUS
IPEANPUHAMAEMBIX I€MCTBUI, IPEAOTBpALIATh UX;

pAaCUIMPEHUE OMbITa JAEATENBHOCTH JKOJIOTMYECKOW HANPAaBIECHHOCTU OBJAJICHHE
HaBbIKAMU Y4E€OHO-UCCIIEI0BATENLCKON, TPOSKTHOU U COLMATIbHON A TENbHOCTH;

Ilnanupyemblie  mpeaMeTHbIe  pe3yJbTAaTbl  OCBOCHHs  palouei
nporpamMmsl 1Jis1 6a30Boro ypousi uzyuenus (I1Po):

B pesyabTare ocBoeHus1 Y4eOHOI0 mpeaMeTa BBINIYCKHHK Ha 0a30BOM
YPOBHE HAYYMTCH:

- BJaAeTb  CHCTEMOM  XMMHUUYCCKMX  3HAHMH, KOTOpass  BKJIIOYAeT:
OCHOBOIIOJIATAIONINE TIOHATUS (XMMUYECKUI JJIEMEHT, aTOM, 3JIEKTPOHHAs 000J09Ka
aroma, S-, p-, d-3JEKTpOHHBIE OpPOWTAIM aTOMOB, WOH, MOJIEKYJa, BaJCHTHOCTH,
IIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCJICHHS, XUMUUYECKAasl CBA3b, MOJb, MOJIAPHAs
Macca, MOJISIPHBIA 00BEM, YTIIEPOTHBIN CKeNeT, (YHKIMOHAIbHAS TPYIIa, PajuKa,
U30MEpHUs, U30MEPBI, TOMOJOTUUECKUI Psill, TOMOJIOTH, YIJIE€BOAOPOIbI, KUCIOPOI- M
a30TCOJIEpXKAIUEe COCTUHEHUS, OMOJOTMYECKH AaKTHBHBIE BelIeCTBa (YTJIEBOJBI,
KUPBI, O€JNKH), MOHOMEpP, MOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIECKYJISIPHBIE
COCIMHECHUSA,  KPUCTAUIMUECKasd  pEIIeTKa, THUMbl  XUMHUYECKUX  PeaKIuil
(OKUCIIUTENILHO- BOCCTAHOBUTEIBHBIC, 9K30- M SHIAOTEPMHUUECKHE, PEAKIIUd HOHHOTO
00KMeHa), pacTBOP, AIEKTPOJUTHI, HEIICKTPOIUTHI, 3JIEKTPOJUTHUECKAS IUCCOIMAIINS,
OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb  XMMHUYECKOW  pEaKIUu, XUMHYECKOE
PaBHOBECHUE), TEOPUH U 3aKOHBI (TEOPUS] XUMUYECKOTO CTPOEHUS OPraHUYECKHX BEIIECTB
A.M. bytnepoBa, TeopHs 3IEKTPOIUTUYECKON TUCCOLUALINHI, NEPUOJUUECKUN 3aKOH
JI.. MenpeneeBa, 3aKOH COXPaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUIA SI3bIK
XUMUH, (aKTOIOTHIECKUAE CBEICHUS O CBOMCTBAX, COCTaBE, TMOJMYYCHHH U OE30MacHOM
VICTIONIb30BAHMU BAKHEHUITNX HEOPTAaHUYECKUX W OPTaHWYECKHUX BEIECTB B OBITY W
MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA;

- YMETb BBIABIATH XAapAaKTEPHbIE MPU3HAKA M B3aUMOCBA3b HM3YUYCHHBIX TOHATHH,
IOPUMEHATh COOTBETCTBYIOLIME TMOHATHA TIPU ONHCAHUE CTPOCHHS W CBOWCTB
HEOPTaHWYECKUX M OPraHuYeCKHX BEIIECTB W WX MPEBpAIllCHUM; BBISBIATH



B3aUMOCBSI3b XMMHMYECKMX 3HAHUM C TOHATUSAMH M TPEACTABICHUSAMHU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HUCIOJIb30BaTh HAMMEHOBAHHS XMMUYECKHX COEJAUHEHHUN MEXIYHAPOIHOTO
COI03a TEOPETHYECKOM W TPHUKIATHOW XMMHU W TPUBHUAIIBHBIC HA3BaHMS BaXKHEUIINX
BEIEeCTB (3TUIICH, alleTUIICH, TIIUIePHH, (eHo, GopMabaeru], YKCyCHas KUCIIOTa,
TJIMIMH, YTapHbI Ta3, YIJIEKUCHbIA Ta3, aMMHUaK, raiieHas W3BeCTb, HeralieHas
W3BECTh, NHTHEBAs COAA W JPYTUX), COCTABIATH (OPMYJIbI HEOPTAHWYECKUX H
OPraHMYECKHUX BEIIECTB, YPaBHEHUS XUMHUYECKHX pEaKIHd, OOBACHATH HMX CMBICT,
NOATBEPKIATh XapPAKTEPHBbIE XUMHUYECKHE CBOWCTBA BELIECTB COOTBETCTBYHOLIMMHU
HKCIEPUMEHTAMU U 3AIUCAMHU YPABHEHUN XUMUYECKUX PEAKIIUM;

- YMETb YCTAHABIMBATh NPUHAAJIECKHOCTh HU3YUYEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONpENENCHHbIE KilaccaM M TpYNNaM COCAWHEHHUI,
XapaKTepU30BATh UX COCTAB U BaXKHEUIINE CBOMCTBA; ONMPENEIATh BUIbl XHMUYECKUX
CBsi3eil  (KOBaJeHTHas,  MOHHAs,  METAUIMYECKas,  BOJOPOAHAs),  THUIIbI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCH(DUITMPOBATh XUMUYECKIE PEAKIINH;

- chopmupoBaTh MPEICTABIICHUS: 0 XUMHUYECKOU COCTaBIISAIOLLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MMO3HAHUS SIBICHUI PUPOBI, B
GbOpMHPOBAaHUN MBIIUICHUST H KyJbTYPhl JIMYHOCTH, €€ (YHKIMOHATLHON
IPaMOTHOCTH, HEOOXOAMMOW JJi pEIIeHHS MNPAKTHYECKUX 3aJad U SKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIECHUS K CBOEMY 37I0pPOBBIO H IPUPOJHOMN Cpee;

yYMETb MPOBOJAUTH PACUEThl MO0 XMMUYECKUM (OpMYJiaM M YPaBHEHHSIM XUMHUYECKHX
peaKkiuil ¢ UCrob30BaHWEM (DU3NYECKUX BEJIMYMH, XapaKTepU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beM (HOpMaJbHbIE YCIOBHS) ra30B, KOJMYECTBA
BEILIECTBA; MCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS U MPUHATUS PELICHUU B
KOHKPETHBIX KH3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM
yMeTh IUIAHUPOBATh U BBIMOJHATh XUMHUYECKUU HKCIEPUMEHT (IpeBpalleHHs
OpPraHMYECKUX BEUIECTB NMPU HArpeBaHUU, MOJYyYEHUE STHICHA U U3YUYEHUE €ro
CBOWCTB, KAYECTBEHHBIE PEAKIIMU Ha AJIbJIETU/IbI, KpaXxMaJj, YKCYCHYIO KUCJIOTY
neHatypanus OENKOB MpH HArPeBAHWH, IBETHBIE DPEAKIMM OENKOB, MPOBOAWTh PEAKIIUH
MOHHOTO OOMEHa, OTPENeNsiTh CpPely BOIHBIX PACTBOPOB, KAUYECTBEHHBIC PEAKIUH Ha
cynbdar-, KapOoHAT- M XJIOPUI-AaHUOHBI, HA KATHOH aWMOHHS; PEIIaTh IKCIEPUHEHTATbHBIE
3agaun no temam "Metamisl" u "Hemeramibl") B COOTBETCTBHM C MPABUIAMU TEXHUKU
Oe3omacHOCTH TpH  OOpalleHMH ¢ BelecTBAMH U J1abopaTopHbie  000pYI0BAHHEM;
TMPEACTABNATh PE3YJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpME 3amuCH YpaBHEHHH
COOTBETCTBYIOIIMX PEAKIUI U (OPMYIMPOBATH BBIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

- YMETb aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIKIO, MOJYYaEMYI0 M3 PasHbIX MCTOYHUKOB
(cpenctB MaccoBoy MH(poOpMaIuu, ceth HTepHET U ApyTHE);

- BJAAETh OCHOBHBIMU METOJAMH HAay4YHOTO MO3HAHHS BELIECTB M XUMHUYECKUX SIBJICHUI
(HabmroIeHKE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICTIUPOBAHNUE);

- YMETh TPOBOJHUTH PACUETHI O XUMHYECKUM (GOpMyNaM W ypPaBHEHUSIM XHMHUYECKHX
peakiii ¢ WCMOJb30BaHUEM (DU3UYECKUX BEIMYHMH, XapPAKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAcChl, 00beMa (HOpPMAaNbHBIE YCIOBHS) Ta30B, KOJMYECTBA
BEIIECTBA; MCMOJb30BATh CUCTEMHbIE XMMHYECKME 3HAHUS Ul NPUHATUS PEIICHUH B
KOHKPETHBIX ’KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH M X IPUMEHEHUE

- c(hopMHPOBATH MPEACTABICHHUS: 0 XUMHUYECKOH COCTABIIAIONICH €CTECTBEHHOHAYYHOM



KapTHHBI MUpA, POJIM XMMUH B TO3HAHUHU SIBICHUN MPUPOJIBI, B POPMUPOBAHUM MBIILICHUS U
KYJBTYPbl TMYHOCTH, €€ (PYHKIIMOHATBHONW TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUST
MPAKTUYECKHX 337144 U SKOJIOTUYECKH 0O0CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO 1
IPUPOIHOM CPEJIE;

- YMETh COOIOIATH TIPABHIIA YKOJOTHIECKH I€T€CO00PA3HOTO TOBEICHNUS B OBITY 1
TPYJOBOM JEATEIBHOCTU B LEJSIX COXPAHEHUS CBOETO 3A0POBbS U OKPYKAOUIEH IPUPOJHON
CpEIbl; YUUTHIBATH OMIACHOCTh BO3/ICHCTBUS HA KUBbIE OPraHU3MBbI OIPEIETICHHBIX BEIIECTB,
TIOHUMAsI CMBICI TTOKA3aTeNs IPEAEIbHON TOMYCTUMOM KOHIIEHTPALUK

1.4. Ilnanupyempble JIMYHOCTHbIE Pe3yJbTAThl OCBOeHHsI padoueil
NpOrpaMMbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI YBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsmuiicss K OpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
cienay.

JIP 7. Oco3Haromuii OPUOPUTETHYI LIEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXKAIOMIUKA COOCTBEHHYIO M UYKYI0 YHUKAJIBHOCTh B Pa3IUYHBIX CUTYalHsIX, BO
Bcex opmax u BUAAX ACSITEIbHOCTH.

JIP 9. CoOnroparomuii ¥ MporaraHadpyomyid MnpaBuia 3710pOBOr0 M
Oe3omnacHoro odpasa KM3HH, CIIOPTA; MPEAYNPERKAAONINI 1100 MPEo10IeBaAIOTUI
3aBUCUMOCTH OT aJIKOroJisi, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.I.
CoxpaHsonMil MCUXO0JIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTMBHO CJIOXKHBIX WITU
CTPEMUTEIBHO MEHSIOIINXCS CUTYAIUSIX.

JIP 10. 3abotrsmumiicss 0 3alllUTe€ OKpPYXKAKIIEH cpeabl, COOCTBEHHOU H
qy>K0i 6€30IaCHOCTH, B TOM UHKCie HU(DPOBO.

1.5. Kosiu4yecTBO 4acoB Ha OCBOeHHMe padodeill mMporpaMMsbl y4eOHOIO
npeamera:

MaKCHUMaJbHOU yueOHOU Harpys3ku oOydaromierocs — 108 1acoB, B TOM uucie:
ayIMTOPHOW ydeOHOU paboThl oOywaromierocs 72 4acoB, U3 HHX B (opme
PaKTUYECKON MOAroTOBKH — 10 4acoB; B TOM 4uCie MPAaKTUYECKHUX 3aHATHNA — 10
YacoB; CaMOCTOATENHHON YyueOHOW paboTel oOydaromerocss - 30 dacos;
KOHCYJIbTAIMI — 6 4acoB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOMN JUCIUILIVHBI

2.1. O0beM yuyeOHOM ATUCHUIJIMHBI U BUABI Y4eOHO# padoThI

Bun yueOHoi1 padoThI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3ka (Bcero) 108
AynutopHas y4deOHasi padora (o0s3aTesJbHbIC Yy4eOHBIe
72
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTHYECKOH MOATOTOBKH 10
B TOM YHCJIE:
JICKIIMOHHBIE 3aHITHUS 62
nabopaTopHbie pPabOThI
IIPAKTUYECKUE 3aHATUSA 10
KOHTPOJIbHBIE pabOThI
CamocrosiTesibHasi padoTa o0y4aromerocs (Bcero) 30
B TOM YHCJIE:
Brinonnenue 3aganuii no Teme 26
CocraBiieHuE KOHCIEKTA 1
CocraBneHue A0KJIa1a U IpPEe3eHTaluu
KoncynpTanmuu 6

IIpomexyTounasi arrecrauusi B popme /Jugpghepenyuposannsiii 3auem
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2.2. TemaTu4ecKMid IJIAH U COIEP:KAHME YYEOHOM TUCHMILIMHBI

OV 12. «XXumus»

HaunmeHoBaHue pa3aeioB u

Conep:xanue yue0HOr0 MaTepHaJia, JIaGopaTopHble PadoThI U MPAKTHYECKHE

O0BeM yacoB

KOIILI H JUYHOCTHBIX

TeM 3aHSATHSA, B TOM YHucjIe B (popMe NPAKTHYECKOH MOATO0TOBKH, CAMOCTOATEIbHAs padoTa (JIP), MeTanpeqMeTHBIX
o0yyarommnxcs (MP), npeameTHBbIX
pesyastaTtos (I1P0),
¢opmupoBannio
KOTOPbIX cnocoﬁcn;yeT
3JIEMEHT NMporpaMmMmabl
1 2 3 4
Pa3zgesn 1. OCHOBBI CTPOEHUS BellECTBA 9/0
Tema 1.1. Coneprxanue yueOHOTro MaTepuala, B TOM 4Hcie B popMe MpakTHIecKOi 6/0 OK 01,0K 03,
CrtpoeHue aToMOB OJTOTOBKU JIP 4
XHMHYECKHX 1 CoBpeMeHHast MoZiellb CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUH. 2/0 JIP 7
3JIEMEHTOB U XWUMHYECKUH  DJIEMEHT.  ODJEKTpOHHAash  KOHQUTypauus  aroma.
NpHPOJAa XUMHYECKOI Knaccudukanus XUMHYECKHX 3JEMEHTOB (S-, p-, d-d3JIeMeHTHI).
CBSI3U BanenTtHeie 25ekTpoHBI. BaneHTHOCTb. DJIeKTpOHHas Mpupoia
XUYUYECKON CBS3H. OJEKTPOOTPULATEIBHOCTh. Buabl XUMHUECKON
CBs3UW (KOBaJICHTHAs, MOHHAS, METAINTHYECKAsl, BOJIOPOIHAS) U CTIOCOOBI
ee 00pa3oBaHus
JlabopaTopnbie pabOThI
[TpakTrueckue 3aHATHS, B TOM YUCIIE B OpME MPAKTHIECKOW MOATOTOBKH 2/0

II3Nel Pemenue 3aanuii Ha UCMIOIb30BAHUE XUMUYECKONM CUMBOJIUKH U
Ha3BaHUM COEMHEHUI IO HOMEHKJIAType MEXKIYHAPOJHOTO COI03a
TEOPETUYECKON U NPUKIIAJHON XUMHUU U TPUBUAJIBHBIX HA3BAHUM IS
COCTaBJICHUS] XUMUYECKUX (DOPMYIT IBYyXaTOMHBIX CO€AMHEHUN (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I1.) ¥ IPYTHX

HEOPraHWYECKNX COEIMHEHUHN OTIIEIbHBIX KJIACCOB.

[IpakTrueckue 3a1aHusl HA YCTAHOBJIEHUE CBSI3H MEXKIY CTPOEHHEM aTOMOB
XUMHUYECKHX AIEMEHTOB U

MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHX YJIEMEHTOB U UX
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COEIMHEHUI B COOTBETCTBUH C
nojoxeHueM llepruonnyeckoi CUCTEMBI.

KonTtposbHbIe pabOThI

CamocrosTenbHas paboTa 00yJaronuxcst 1

1.Pemenne 3agaHuii Ha WCHOJIB30BAaHUE XUMHYECKOM CHMBOJIMKH U

HAa3BaHUM COEJMHEHUH 110 HOMEHKJIAType MEXIyHAapOJHOr0 COI03a

TEOPETUYECKOW M MPUKIAJHON XMMHM M TPUBHUAIBHBIX HA3BaHUU UL

COCTaBJICHUS] XUMHUYECKHX (OpPMYJl JABYXaTOMHBIX COEIMHEHHH (OKCHIOB,

Cynb(hUI0B, THAPUAOB U T.I1.) ¥ IPYTHX

2. [TpakTryeckue 3aJlaHusl Ha YCTAaHOBJICHUE CBA3U MEXIY CTPOCHUEM 1

aTOMOB XMMHUYECKHUX 3JIEMEHTOB U

MIEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX

COEAMHEHHI B COOTBETCTBUU C

nojoxxeHueM lleprnoandeckon CucTeMsl

Tema 1.2. Copnepxanue yueOHOro marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM 3/0 OK 01,0K 03,

Iepuoauveckuii IOJTOTOBKU JIP 4
3aKO0H U TA0JIMIA JIP 7
JI.A. MenaeeeBa

1 | [lepuoguueckass cucrema xumudeckux sneMeHToB J[.M. Menneneena. 2/0

Du3yecKu CMBICT

Ilepuonunueckoro 3akona J.M. MeHnneneeBa. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB XHMHUYECKHX DOJEMEHTOB, O00pa3yeMbIX HMH
MPOCTBIX W CJIOXKHBIX BEHIECTB B COOTBETCTBUHM C TIOJIOKEHHEM
XHMHUYECKOrO DJIEMCHTA B [Tepuoanueckoit CHCTEME.
MupoBo33peHuecKoe U Hay4yHoe 3HaueHue llepmommueckoro 3akoHa
JA.M. MenneneeBa. Ilpornossr JI.MI. MenneneeBa. OTKpBITHE HOBBIX
XMMHYECKUX JJIEMEHTOB. PelieHne MpakKTUKO-OPUEHTUPOBAHHBIX
TEOPETHUUECKUX 3aJaHuil Ha XapakTep XUMUYECKHX 3JIEMEHTOB
«MeTammyeckue / HEMETaJNIMISCKHE CBOMCTBA,
AJIEKTPOOTPUIATEIIBHOCTh XUMUUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX
3JIEKTPOHHBIM CTPOCHHUEM U TMOJ0KEHUEM B IEPUOIUUECKON CUCTEME
xumMudeckux 3semMenToB /.M. MeHneneesa»

JlabopaTopnbie paboThI
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[TpakTuueckue 3aHsATHs, B TOM 4ucie B hopMe MPaKTUYECKOH MOATOTOBKH

*/*

KonTtposnbHbie paboThl

CamocrosTenbHas paboTa 00yJaromuxcs

PemreHne NpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUA  HaA
XapaKkTep XUMHUYECKHUX DJIEMEHTOB «MeTalmudyeckue / HEMETAUTHYECKHE
CBOfICTBa, BHGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX 3JICMCHTOB B
COOTBETCTBUM C HMX OJJICKTPOHHBIM CTPOCHHEM U TIOJIOKEHHWEM B
IIEPUOAUYECKOU CUCTEME

xuMu4deckux djemenToB .. MenaeneeBay

Pa3znen 2 Xumuueckue pe

AKIUU

15/0

Tema 2.1
Tunel XuMUYecKHX

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUYECKOU
MOITOTOBKH

6/0

peaxkuuii.

1 | Knaccubukamus W THUOBI XUMHUYECKMX PEAKIUA C  ydacTHEeM
HeopraHuueckux BemiecTB. (CocTaBleHME  YpaBHEHUH  peakuuil
COCIMHEHUS, PAa3JIOKEHUsA,  3aMelleHusi, oOMeHa, B T.4. peaKIuil
TOpPEHMS], OKUCIIEHUSI- BOCCTAHOBJICHUSI.

VYpaBHEHHSI  OKHUCIEHUSA-BOCCTaHOBIEHMS. (CTeneHb  OKUCICHUS.
Oxucnutens u BoccraHoBUTENb. (CoCTaBleHHE U ypaBHUBaHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJIOM 3JIEKTPOHHOTO
6anmanca. OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIMM B TPHUPOJIE,
IIPOU3BOJCTBEHHBIX IIPOLIECCAX M JKU3HEACATEIIBHOCTH OpPraHU3MOB
BELIECTB.

2/0

JlabopaTopnbie pabOThI

[TpakTudeckue 3aHATHSA, B TOM YHcIe B (hopMe MPAKTHUECKON MOITOTOBKU
113 Ne2 KonnuecTBeHHbIE OTHOILIEHUS B XUMHUH.

OcHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUYETHI 110 yPaBHEHUSIM
XUMHUYECKUX peakuuii. Moap Kak eAuHHIA KOJIMYECTBAa BEIIECTBA.
MounsipHast Macca. 3aKOHBI COXpaHEHUsI MacChl U DHEPTHH. 3aKOH ABOIaJpo.
Momsipapiii 00beM ra3oB. OTHOCHUTENBHAS TUIOTHOCTHh Ta30B. Pacdersl mo
YPaBHEHHUSIM XUMHUYECKUX PEAKIM C HUCHOIb30BAaHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.

2/0

KonTtposnbHbie paboThI

OK 01,0K 03,
JIP 4
JP 7
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CamocrosTenbHas paboTa 00yJaronuxcst
1. 3aganue Ha COCTaBIEHUE YPABHCHUN pEaKIUi COSAMHEHUS, Pa3IOKEHUS,
3aMelIeHus, 0OMeHa, B T.U. PEaKIMii TOPSHHUSI, OKUCIICHHUSI- BOCCTAHOBIICHHUSI.

KouncyabTanus 1
Tunbl XUMHUYECKUX PEAKIUN.
Tema 2.2. Copnepxanue yueOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH 9/0 OK 01,0K 03,
DIIEKTPOIUTHYECKAS OJTOTOBKU OK 04
IYCCOIMAIINS 1 | Teopust >AEKTPOIUTUUECKON guccouuanuu. HWOHBIL. DJIEKTPOJIUTHI, JIP 4
HEAIEKTpONuThL. Peaknuu woHHOrO oOMeHa. CocraBlieHHE peakiuit 2/0 JIP 7
MOHHOTO OOMEHa IyTeM COCTaBJIEHUS HMX IOJHBIX U COKPALIECHHBIX JIP 9
MOHHBIX ypaBHEHUN. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHus Ha JIP 10
COCTaBJICHHE UOHHBIX pPEaKIIMii
2 | CocTaBieHHE HOHHBIX pPEaKIUi 2/0
JlaGopaTopHble pabOoThI *
[TpakTrueckue 3aHATHS, B TOM YUCIIE B (OpME MPAKTHIECKOMN MOATOTOBKH 0/0
CamocrosiTenpHas padoTa 00yJaronuxcs: 2
1.3amanus Ha coCcTaBIeHUE MOHHBIX PEAKIUN
KoncyabTanus 1
[ToaroroBka k k.p. CTpoeHUE BelleCTBa U XUMUUECKHUE PEAKIUU
Kontponbabie padboTel Nel CTpoeHHE BEIECTBA U XMMHUYECKHE PEAKIIUU 2/0
*
Pasnea 3 CTpoeHue M CBONCTBA HEOPraHMYECKHUX BellleCTB 24/0
Tema 3. 1. Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (opMe MPaKTUYECKON 6/0 OK 01,0K 03,
Knaccudukanus, MIOATOTOBKH JIP 4
HOMEHKJIaTypa 1 1 | Ilpenmer Heopranmdeckoi xumuu. Knaccudukamuss HEOpraHMUECKUX 2/0 JIP 7
CTpPOEHHUE BemecTB. lIpocteie u cioxHble BemiecTBa. (OCHOBHBIE —KJIACCHI
HEOPraHUYECKUX CIOXHBIX  BeHIeCTB  (OKCHABI, THAPOKCUABI, KHUCIOTBI, COJIH).
BEIECTB. B3auMocBsI3b HEOpPraHMYECKUX BEHIECTB. ATrperaTHble COCTOSHHS

BemecTBa. Kpucramnmuyeckue wu  amopdHbIe BemecTBa. THIBI

KPUCTAJIMYECKUX  PELIETOK  (aTOMHasl, MOJIEKYJIsIpHAs, HOHHas,
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MeTajuIn4yeckas). 3aBUCUMOCTb (PU3MYECKUX CBONCTB BEIIECTBA OT
TUNA  KPUCTAUIMYECKOW  PELIETKU. 3aBUCUMOCTb  XMMHUYECKOM
AKTUBHOCTH BEUIECTB OT BHMJAa XUMHUYECKOM CBSI3M M THUIA
KpUCTATNYECKOH pemeTku. [IprnunHbpl MHOroo0pasus BEIIeCTB

JlabopaTopubie pabOTHI

[IpakTuueckue 3aHATUSA, B TOM 4ucie B (opMe MPaKTHUECKOH MOJITOTOBKU
I3 Ne3 HomeHkaTypa HEOPraHUYECKUX BEILIECTB!

Ha3BaHME BEILECTBA UCXOAS U3 UX XUMHUYECKON (hOPMYJIbI MIIM COCTABIICHUE
XUMHAYECKON (POPMYJIbI UCXO/ U3 HAa3BaHMS BEIIECTBA MO0 MEXIYyHAPOIHON
(MIOTTAK) mwnu TpuBHaIbHOW HOMEHKJIIATYPE.

Pemenne mpakTHuYecKMX 3alaHUil MO KiIaccU(UKAIMHM, HOMEHKIAType U
XUMHYECKUM (POpMysaM HEOPraHMYEeCKMX BELIECTB Pa3INYHBIX KJIACCOB

(yrapHelif Ta3, yriaeKUCIbIA ra3, aMMHaK, TallieHas W3BECTh, HeramieHas
U3BECThb, NMUTHhEBAs COAA W JPYTUX): Ha3blBaTh U COCTaBIATH (POPMYJIbI
XMMHUYECKHUX BEILECTB, ONPEACIATh MPUHAIIEKHOCTD K KIIaccy.

Hcrounnku xuMuveckoil uHpopManuu (CpeacTB MacCoBOM HH(POPMAIINH,
cetb Wurepner wu gapyrue). I[lowmck wuHopmanmuu 1O Ha3BaHUSM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYJIIaM.

2/0

KonTtposnbHbie paboThl

CamocrosTenpHas paboTa 00yJaronuxcst
1. Pemenne mpakTHUeCKuX 3aaHUi MO KiacCU(UKAIMM, HOMEHKIAType U
XHUMHAYECKHM (HhOpMyJIaM HEOPTaHUYECKUX BEUIECTB PA3JIMYHBIX KIACCOB

Tema 3.2.
Du3NKO- XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIICCTB

Conepxanue yueOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
OJITOTOBKH

I | Meranmr. O0mue u3myeckue U XUMUYECKHE CBOCTBA MeTaioB. CrocoObt

HOJTy4eHHs. 3HAUeHHE METAIOB U HEMETAIOB B PUPOJIE U KU3HEACATENbHOCTH
yenoBeka M opraHum3MoB. Kopposus MeTamnoB: BHABI KOPPO3UH, CHOCOOBI
3aIUTHl METAJUIOB OT KOPPO3UH

18/0

2/0

2 | HemeramisL. O6mme ¢u3nueckue W XHMUYECKHE CBOWCTBA HEMETAJIIOB.
Turmunsle cBoiictBa HemeramioB IV— VII rpynn. Knaccuduxamus u
HOMEHKJIATypa  COCAMHEHWHA  HeMeTauioB. KpyroBopoThl — OHOTEHHBIX
3JIEMCHTOB B IPUPOJL

2/0

3 XUMHWUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HCOPraHM4YCCKUX BCIICCTB

4/0

OK 01,0K 03,
JIP 4
JP 7
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(OKCHIOB, TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOWCTB MPOCTHIX BEUIECTB, BOJOPOJHBIX COCAUHEHUH,

JlabopaTopubie pabOTHI

[IpakTryeckue 3aHATHS, B TOM YUCIE B (OpME MPAKTHUECKON TTOTOTOBKU
I3 Ne4 CocraBieHue ypaBHEHHM XUMHUUYECKHUX PpEAKIUA € ydacTHEM
MPOCTBIX U CIIOXKHBIX HCOPTraHUYICCKHUX BCIICCTB:

METAJIJIOB U HEMETAJUIOB; OKCHUJIOB METAJIJIOB, HEMETANIOB U aM(pOTEpHBIX
3JIEMCHTOB, HCOPTraHNYCCKUX KHCJIIOT, OCHOBaHUU u aM(bOTepHBIX
TUIPOKCHUIOB; HEOPTaHWYECKUX COJIeH, XapaKTepU3YIOUIMX HX CBOWMCTBA.
PemeHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUA  HaA
CBOICTBA, COCTaB, IMOJIyueHHE U O€30MacHOE HUCMOJIb30BAaHUE BaKHEHIINX
HCOPTraHNYCCKUX BCIUICCTB B GBITy u HpaKTquCKOﬁ ACATCIIbHOCTH YEJIOBCKA

2/0

CamocrosTenbHas paboTa 00yJaromuxcs

1.Beimonnenue 3amanusi. CoCTaBlIeHHE YPaBHEHUN XMMHYECKUX PEAKLIHM C
y4acTHEM TPOCTHIX M CIOXXHBIX HEOPraHMYECKUX BeIIeCTB:( METauIoB
OKCHJIOB METAJIJIOB )

2. BemonHenue 3ananus. CocTaBiIeHUE YpPaBHEHUN XUMUYECKUX PEAKIUH C
y4acTUEM MPOCTBIX U CIOKHBIX HEOPraHMYECKUX BellecTB:( HEMETauIOB
OKCHJIOB HEMETAILIIOB )

3. Beimmosnnenue 3amanus. CocTraBieHUE YpaBHEHU XUMUYECKUX PEAKIUN C
Y4aCTHUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB:

( HEOPTaHMYECKUX KUCIIOT)

4. BemonHenue 3ananus. CocTaBiIeHUE YPaBHEHUN XUMUYECKUX PEAKIUH C
y4acTUEM MPOCTBIX U CJOKHBIX HEOPraHWYECKUX BeUIeCTB:( OCHOBAHMH U
aM(OTEPHBIX TUAPOKCHIIOB;)

5. Beimmonnenue 3amanus. CocTaBieHUE YpaBHEHU XUMUYECKUX PEAKIUN C
Y4acTHUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB:

( HEOPTaHUYECKUX COJICH )

KouncyabTanus

CBolicTBa HEOPraHMYECKUX BEIIECTB

KonTtponbhbie paboTsl Ne2 CBOHCTBa HEOPTaHUYECKUX BELIECTB

2/0
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Paznen 4 CTpoenne ¥ CBOHCTBA OPraHUYeCKUX BellleCTB

36/0

Tema 4.1
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

Copep:xanne y4eOHOr0 mMarepuaya, B TOM 4YucCie B opMe MpakKTHUECKOH 6/0 OK 01,0K 03,
OJITOTOBKU JIP 4
1 | [losiBneHue M pa3BUTHE OPraHUYECKOM XUMHHM Kak Hayku. [Ipeamer 2/0 JIP 7

OpraHMYEeCKOM XMMHUH. MECTO M 3HayeHUe OpPraHu4eCKOM XHMHUM B

CUCTEME €CTECTBEHHBIX HAYK.

XVMHYECKOE CTPOEHUE KaK MOPSIOK COEIUHEHUS] aTOMOB B MOJIEKYJIE

COTJIACHO MX BaJeHTHOCTH. OCHOBHBIE

MI0JIO’KEHUS TEOPUU XUMUYECKOTO CTPOCHUSI OPraHU4ECKUX COEIMHEHUI

A.M. bytnepoBa. YriepoaHslit

CKEJIET OpraHM4ecKON MOJIEKYJbl. 3aBHCHUMOCTh CBOWCTB BELIECTB OT

XUMHYECKOTO CTPOEHUS MOJIEKYJI.

H3omepus u U30MepHL.

[Tonsitue o  QyHkmuoHampHOW rpynme. Pagwkan.  [IpuHIUIGBL

KJIaCCHU(UKALIUN OPTAaHUYECKUX COCTUHECHUN.

MexnyHaponHas  HOMEHKJIaTypa W HPHUHIMIBI  HOMEHKIATYpPbI

opranudeckux coenuHenuid. [lonstue o6

a30TCO/EpKAIIUX COCAMHEHUSIX, OMOJOTMYECKH aKTHBHBIX BEIECTBAX

(yrineBomax, xupax, 6enkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MoHOMED, HOJINMED,

CTPYKTYPHOE 3BEHO)
JlabopaTopHnast pabota *
[TpakTudeckue 3aHATHSA, B TOM YHcIe B (hOopMe MPaKTHUECKON MOATOTOBKU 2/0

I3 NeS Homenkiarypa  OpraHMYECKHX COCMHEHMI OTAEJBHBIX
KJIaCCOB (HACBIIICHHBbIC,  HEHACHIIICHHbIC u apoMaTU4YeCKHe
YIJIE€BONOPOABI, CHUPTHI, (EHOJBI, albAETHAbI, KETOHbI, KapOOHOBBIE
KHUCJIOTHI U JIp.)

CocraBiieHne  TOJHBIX M COKpPAIEHHBIX  CTPYKTYPHBIX  (Qopmys
OpPraHUYECKUX BEILECTB OTJEIbHBIX KJIACCOB, UCIHOJIb3YSl UX Ha3BaHUA IO
CUCTEeMAaTUYECKOM U TpUBUAIBHOW HOMEHKJIAType (ITHJIEH, AalleTHIIEH,
rIMuepuH, ¢GeHomn, GopManbAerua, YKCYCHas KHCIOTa, TIHIHH). PacyeTsl
npocTeuield GopMysbl OPraHMYECKOW MOJIEKYJIbI, HCXO/ISI U3 DJIEMEHTHOTO
cocrasa (B/)

17



KonTtposnbHbIe pabOThI

CamocrosrenbHas paboTa 00yJaromuxcs

1.Beimonnenuts 3amanue. CocTaBiI€HHE TIOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpPMYJI OPTaHHYECKHUX BEIIECTB OTACIHHBIX KIACCOB

( yrJIeBo1opoIb)

2.Bemonaennuts  3amanue. COCTaBIeHHE TIONHBIX H  COKpPAIEHHBIX
CTPYKTYPHBIX (hOpPMYJI OpraHHUUECKUX BEIIECTB OTEIbHBIX KIaCCOB

( KucaopoaocoAepKalme )

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COETUHEHU.

Conepxanue yueOHOTO mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
OJITOTOBKH

21/0

1 | ®u3uKO-XMUMUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHHM OTIIEIbHBIX
KJIacCOB (0COOCHHOCTH KiacCH(HUKAIMM W HOMEHKJIATYphl BHYTPH
KJlacca; TOMOJIOTHYECKMH psag u  obmas (GopMyna; H30MepHs;
(bu3NYecCKue CBOWCTBA; XMMHUYECKUE CBOMCTBA; CIIOCOOBI IMOJTYYCHHUS):
— IpeleNbHbIE  YIIEBOAOPOAbl (ANKaHbl M IUKJIOAJIKAHBI).
['openne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TeIja B
IPOMBIIIICHHOCTH M ObITy. CBOICTBa NPHUPOAHBIX YTIEBOIAOPOIOB,
HaX0XJIeHHE B IPUPOJIE U IPUMEHEHHE aJIKaHOB;

— HenpeaenbHble  (QIKEHBI, aTKUHBI W  alKagueHbl) U
apoMaTHYeCcKHe yTiaeBoI0poAbl. ['opeHue aneruneHa

KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOrO TJIAMEHH I CBAPKU U PE3KU
METaJIJIOB

4/0

2 | Kucnoponconepxaime coeAuHEHUs (CIUPTHI ¥ (eHObI, KapOOHOBBIE KHCIOTHI
U S(upbl, abAeTUAbl M KETOHbI, JKHUpPbI, YriIeBodsl). IIpakruueckoe
NpPUMEHEHHE  JTWICHIJIMKONA,  rimuepuHa,  ¢enoma.  [Ipumenenue
(bopmanpaerusa, aneTanbAerua, yKCyCHOM KHCIOTBL. Mblna Kak coiu
BBICHINX KapOOHOBBIX KUCIOT. MoOIOIIe CBOWCTBA MbLIA.

3amaHus Ha COCTABIICHUE YPAaBHEHHUH XMMHMYECKUX PEAKIMA C y4acTUEM
OpraHMYECKHX BEILECTB HA OCHOBAHUU UX COCTABa U CTPOEHUS

6/0

3 | Asorcomepkamye coemuHeHHs (aQUHBI M QYMHOKUCIIOTHI,  OEIKH).
BricokoMoneKyIapHble  COEIMHEHUS (CHHTETHYECKME U OMOJOTHYECKHU-
aKTHBHBIE). MoHOMep, momuMep, CTPYKTypHOe 3BeHO. [lomimepu3arms
ITUJICHA KaK OCHOBHOE HAMPABIICHUE €r0 MCIOJIb30BAHMS.

2/0

OK 01,0K 03,
JIP 4
JP 7
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I'enernueckas cBA3b MEXMY KJIACCAMM OPTaHMYECKHX COECIUHEHUN

3ajaHusl Ha COCTaBJIEHUE YPAaBHEHMM XMMHMUYECKHUX peakUuil cC
y4acTHEM OpPraHMYeCKUX BEIIECTB Ha OCHOBAHMM HX COCTaBa H
CTPOEHHUS

4 | CocTaBneHHE CX€M peaKIuil (B TOM YHCIE TO MPEIJIOKEHHBIM IEMOYKaM
NPEBPALLEHUI), XapaKTEPU3YIOIMX XHUMUUYECKUE CBOWCTBA OpPTaHMYECKHX
COCJMHEHHIl OTHENbHBIX KIACCOB, CIMOCOOBI HMX MOMy4YEHHS U Ha3BaHHE
OPraHMYECKUX COCAUHEHUM 110 TPUBHAIBHOM WIM  MEXKIYHApPOIHOH
CHCTEMATUYECKON HOMEHKJIIATYPE.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM HAa CBOMCTBA
OPraHMYECKUX COEIMHEHNUM OT/IEIIbHBIX KIaCCOB

2/0

JlabopaTopubie pabOTHI

[TpakTHyeckue 3aHsATHs], B TOM YUCie B popMe MPAKTHYECKON OATOTOBKU

*/*

KonTtposnbHbIe pabOTHI

CamocrosTenbHas paboTa 00yJaromuxcs

1.3amanus Ha COCTaBJICHHWE YPAaBHEHUN XMMHUYECKMX PEaKIUil C ydyacTHeM
OpraHMYECKHUX BEIIECTB HA OCHOBAHMU HMX COCTaBa M CTpoeHHS (TIpeleTbHbIE
YTJIEBOIOPO/IHI )

2. 3amaHuWs Ha COCTaBJIICHHE YPABHEHUN XUMUYECKMX pEAKIUi C ydacTuem
OpraHMYEeCKUX BEIIECTB Ha OCHOBAHMM UX COCTaBa U CTPOEHUS.(HETpeaebHbIe
YTJIEBOI0PO/IbI)

3. 3ajgaHus HAa COCTaBJICHUE YpPABHEHWH XMMHUYECKHX PEAKIMA C ydyacTHEeM
OpraHMYECKHUX BEIIECTB Ha OCHOBAHUH MX COCTaBA U CTPOCHHUS.(HETpeIeTbHBIE
YTJIEBOIOPOIBI (CITUPTHI U (EHOIIBI)

4. 3amaHuWs Ha COCTaBJICHHE YPABHEHUN XUMUYECKMX pEAKIUi C ydacTuem
OpraHMYEeCKUX BEIIECTB Ha OCHOBAHMM MX COCTaBa U CTPOEHHS.(HENpeaeabHbIe
YTIIEBOJOPOIbI (KApOOHOBBIE KUCIOTHI U aalbJCTH/IbI)

S 3amaHus Ha COCTaBJICHUE YPABHEHHUH XHMMHUYECKHX PEAKIUl C ydyacTHEM
OpTraHMYECKHUX BEIIECTB Ha OCHOBAHUM MX COCTaBA U CTPOCHHUS.(HETpeaeTbHBIE
YTJIEBOIOPOIBI (230TOCOACPIKAIITHE)

6. CocraBieHue cxeM peakuuii (B TOM 4YUCIE 1O MPEUIOKEHHBIM LEMOYKaM
TpeBpanieHuii),

Tema 4.3.

Copnepxanue yuyeOHOTro Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH

9/0

OK 01,0K 03,
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Nnentndukanus OJITOTOBKU JIP 4
OpTaHHHCCKIX 1 Buoopranudeckue coemuHeHus. IIpuMeHeHHe W OHOIOTHYECKAs 2/0 P77
BCHICCTB, NX SHAYCHUC 1 ponb yriaeBomoB. OKHCIICHHE YITIEBOAOB HCTOYHHK SHEPTHHM JKHBBIX JIP 9
NPUMCHEHHE B OBITY 1 opranm3MoB. O61acTu MpUMEHEHHST aMUHOKHUCIOT. [IpeBpaieHus 6emKoB JIP 10
MIPOU3BOJCTBEHHOMN WM B OpraHm3Me. buonornueckue QYHKIUH OETKOB.
JesATeTbHOCTH YEJIOBEKA. buonornueckue ¢byHnkuuu xupos. Ponp
OPraHMYeCKON XMMUH B PEIICHUH MPO0OJIeM MHUIIEBOH 0€30MacHOCTH
2 Pone opranwyeckoii XvMHM B pENICHHH MPOOJNEM DHEPreTUYeCKOH 2/0
0e30MacHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHWM HOBBIX MAaTEpUAJIOB,
HOBBIX HCTOYHHKOB SHEPTUH (AIbTEPHATHBHBIC HCTOYHUKH SHEPTHUN).
OmacHOCTh BO3EHCTBUS Ha KUBBIE OPraHU3Mbl OPTAaHUYECKUX BEIIECTB
OT/IeNbHBIX KJIaccOB (yrneBomoposl, CIIUPTH, (benonsl,
XJIOPOPraHUYECKHE TIPOU3BOJIHBIC, albACTH/IBI U JP.), CMBICI ITOKa3aTels
peJeNbHO JONYCTUMON KOHIICHTPALUU
JlaGopaTopHble pabOoThI *
[TpakTrueckue 3aHATHs, B TOM YUCIE B pOpMe MPAKTHIECKOW MOTOTOBKH *[*
Kontposnbhsie pabotsl Ne3 CTpyKTypa U CBOMCTBa OPraHMUECKUX BEIIECTB 2/0
CamocrosTenpHas paboTa 00yJaronuxcst 1
1.CoctaBuTh KOHCIEKT Poinb opraHudeckoil XuMUM B peLIEHUH MpodIeM
SHEPreTHYecKol 0e30macHOCTH, B Pa3sBUTHM MEAWLMHBI, CO3JAHUM HOBBIX
MaTepuaIoB, HOBBIX HCTOUHUKOB 3HEPTHU
2.KoncyabTanus
CrpyKTypa U CBOMCTBA OPraHUYECKUX BELIECTB 2
Paznen 5 Kunernueckme M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMA XMMHYECKHX 6/2
peakuuii
Tema 5.1. CxkopocTb Copnepxanue yueOHOTO mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH 6/0 OK 01,0K 03,
XUMHYECKUX PEAKIUM. IOJITOTOBKU JIP 4
XuMHyeckoe 1 | CkOpoCTh peakuuu, €€ 3aBUCHUMOCTb OT pa3IU4HbIX (HaKTOpPOB: 2/0 JP 7
paBHOBECHE. IPUPOJBl PEArMPYIOIMIMX BEIIECTB, KOHLEHTPALMd pearupyromumx JP9
BEIIECTB, TEMIeEpaTypbl M IUIOLMIAJU PEaKIMOHHOW MOBEPXHOCTH.
Tennosie 3 (PEKTh XUMHUUESCKUX pEaKINi. IK30- U SHTOTCPMUUECKHE, JIP 10

peaKkiuu.
OO6patuMoCTh peakiuii. XMMHUYECKOe PAaBHOBECHE M €r0 CMEIIECHHE
1O/ ACUCTBUEM pa3IMUYHBIX (PaKkTOPOB (KOHLIEHTPAIMS PEareHTOB MIIN
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NPOJAYKTOB  pEaKIMH, JaBJeHUE, TeMIepaTypa) JUIS CO3JIaHHUS
OIITUMAJIBHBIX YCHOBI/Iﬁ HpOTeKaHI/ISI XUMHUYCCKUX HpOHeCCOB.
[Tpunnun Jle 1JJatennbe

2 | Pemienue npakTHKO-OPHEHTUPOBAHHBIX 33JaHU Ha aHaIU3 (PaKTOPOB,
BIMSIONIMX HA M3MEHEHHE CKOPOCTHM XMMHMYECKOM PEaKUUH, B T.4. C
NMO3MIMI IKOJOTHYECKH Le1eco00pPa3HOro INoBefAeHUs1 B ObITY H
TPYAOBOH [esiTeIbHOCTH B LEJAX COXPAHEHHUs] CBOEro 310POBbS H
OKpYsKaKolel NPUPOIHO Cpeabl.

Penienne nNpakTHKO-OPUEHTHPOBAaHHBIX 3aJaHUM HAa TNPUMECHCHHE
npunuuna Jle- [llaTense nns HaXOXKIECHHS HANPABICHUS CMELIECHUS
paBHOBECHUS] XMMMUYECKOW peakluu U aHauu3 (GaKkTOpOB, BIUSAIOLUIMX HA
CMCIHICHUC XUMHNYCCKOI'O paBHOBCCUS

2/2

JlaGopaTopHble pabOoThI

[TpakTuueckue 3aHsATHs, B TOM YuCie B hopMe MPaKTUYECKOH MOATOTOBKH

*/*

KonTtposbHbie paboThl

CamocrosiTenpHas paboTa 00yJaronuxcst

l.Pemute 3amanust Ha aHaW3 (PAKTOPOB, BIUSIONIMX Ha W3MEHEHUE
CKOpPOCTH XMMHYECKON peakiuu

2. Pemmuth 3amanus Ha npuMeHenue npuHiuna Jle- Illarenbe ansa
HAXOXJEHUS HAIPABJICHHUS] CMEILICHUSI PABHOBECHSI XMMUYECKOW peakiuu 1
aHayu3 (aKTOpPOB, BIUSIONIUX HA CMEIICHNE XUMHUYECKOTO PABHOBECHS

Paznen 6 PacTtBopbl

6/2

Tema 6.1.
IlonsiTue 0 pacTBopax

Conepxanue yueOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
OJITOTOBKH

1 | PactBopenue kak ¢u3nko-xumMuueckuii mpouecc. PactBopsl. CriocoObr
MPUTOTOBJIEHUA  pacTBOpoB.  PacTtBopumocth. MaccoBas — goiist
pacTBopeHHOro BeniecTBa. CMBICH MTOKA3aTeNsl MPEAEIbHO JOMYyCTUMON
KOHILIGHTPAallUM W €ro HCIOJb30BAHME B OLEHKE JKOJIOTMYECKOMN
0€30IMacCHOCTH.

[IpaBuia SKOJOTMYECKH IIEIECO00pPAa3HOr0 TMOBEACHUS B OBITY H
TPYJAOBOH JEATENBHOCTH B LEISAX COXPAaHEHUS CBOErO 310pPOBbS U
OKpYXaIoIlel MPUPOAHON Cpeibl; OMACHOCTh BO3JCHCTBHS HA >KUBBIC
OpraHM3Mbl OIPEJEIECHHBIX BELIECTB.

2/2

OK 01,0K 03, OK 05,
OK 06, OK 07
JIP 4
JIP7,
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2 | Pemienne mNpakTUKO-OPUEHTHUPOBAHHBIX pAcCUETHBIX 3aJaHUM  Ha
pacTBOpBL,  HCIIOJIb3yeMble B OBITOBOM UM MPOU3BOICTBEHHOMN
JESITEIbBHOCTH YEJIOBEKA

2/0

Jlaboparopnas pabota

[TpakTuueckue 3aHsATHs, B TOM 4ucie B GopMe MPaKTUYECKOH MOATOTOBKH

*/*

KonTtposbHbie paboThI

CamocrosTenpHas paboTa 00yJaronuxcst

1.CocraBute koHcHekT: [IpaBuia HKONOTHMYECKH  LIEIECO00Pa3HOTO
MOBE/ICHUS B OBITY M TPYJOBOH AESITEILHOCTH B LEISIX COXPAHEHUS CBOETO
3710pOBbSl M OKPY>KalOLIEeW NPUPOJHOM CpPEIbl; OMACHOCTh BO3IAECHCTBUS HA
YKUBBIC OpPraHU3MBbI OIPE/IETICHHBIX BEILIECTB.

2.Pemmth pacueTHbIE 3aJaHMsS Ha PACTBOPHI, UCIOJIb3yeMble B OBITOBOM U
ITPOM3BOJCTBEHHOM JESATEIbHOCTH YEIOBEKA

Pa3nen 7 Xumust B ObITY U IPOU3BOACTBEHHOM /1eSITEIbHOCTH Ye10BEeKa
(ITpodeccuonaibHO- OPHMEHTHPOBAHHOE COEPKAHME)

9/6

Tema 7.1. Conepxanue yueOHOro marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
Xumus B ObITY U OJITOTOBKH

9/6

IIPOU3BOJCTBEHHOMN 1 | HoBeiilune  OOCTM)KEHUS  XMMHYECKOM HAayKd UM XMMHUYECKOU
NEeSATEIbHOCTH YEJI0BEKA TexHojoruu. Pomp  xumum B o0ecreueHus  SKOJOTHYECKOM,
DHEPreTHYECKOM W THUIIEBONW O€30MacHOCTH, PAa3BUTUU MEIAHIIMHEIL.
[IpaBuiia moucka U aHajlnW3a XUMUYECKON MHGOpPMAIUU U3 PA3IUYHBIX
UCTOYHUKOB (Hay4dHass u y4eOHO-Hay4dHas JHTepaTypa, CpEAcTBa
MaccoBoi uHpopmaluu, cetb MIHTEpHET)

2/2

OK 01,0K 03,0K 05,
OK 06, OK 07
OK 04
JIP 4
JP 7

2 |llouck u aHamu3 KEMCOB O MPUMEHEHUM XHUMHYECKUX BEIIECTB U
TEXHOJIOTHI C yd4eToM Oyaymied nmpodecCHOHAIBHOW NESITEIBHOCTH T10
TEMaM: Ba)KHEWILIME CTPOUTEIbHbIE MaTepuaibl, KOHCTPYKIIMOHHbIC
MaTepHuabl, Kpack, CTEKJIO0, KEpAMHUKa, MaTepUalbl ISl JJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, HWCTOYHUKUA DSHEPIuH,
OpraHMYeCcKUe U MHUHEpallbHble YI0OpeHMUs, IeKapCTBEHHbIC BEUIECTBA,
OBITOBAst XUMHUSI.

3ammura: [IpencraBienre pe3yabTaTOB PEIICHHs KeHCOB B (hOpMe MUHH-

4/4
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\ JTIOKJIaJla C Mpe3eHTalen

JlaGopaTopHble pabOoThI

[TpakTHyeckue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU *[E
KonTtposbHbIe pabOThI *
CamocrosTenbHas paboTa 00yJaromuxcs 3
1.IloaroToBUTh MUHHAOKIIA] C MPE3eHTAIIMEH 0 BRIOPAHHOM TeMe
Tema Copnepxanue yuyeOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH 3/0 OK 04
JAnddepeHnupoBaHHbIi | TOJTOTOBKU JIP 4
3a4er JP 7
JuddepennrpoBanHbIii 3a4eT JIP9
2/0 JIP 10
*/*
JlaGopaTopHble pabOoThI *
[TpakTrueckue 3aHATHs, B TOM YUCIIEe B pOpMe MPAKTHIECKOW MOATOTOBKH 0/0
CamocrosrenbHas paboTa 00yJaronuxcs:
Koncynbranus
[ToaroToBka Kk qudpepeHIMpOBaHHOMY 3aUeTy. 1
Bcero: 108
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3. YCJIOBUS PEAJIU3ALIUU PABOYEM IMPOT'PAMMBI YYEBHOI'O TIPEJIMETA

3.1. TpeboBanusi K MUHMMAJLHOMY MATEPHATBLHO — TEXHUYECKOMY 00ecIeYeHM 0.
Peanuzanus nporpamMMel ipeaMeTa TpeOyeT Haauausi KaOMHETa XUMHUM.

OOopynoBanne y4deOHOro kab0uHera: ydeOHONpaKTHUYECKOe W YyueOHoJabopaTtopHoe oOoOpynoBaHHe, MKadbl — 2 MIT.,
KOMITbIOTED - | 1T, mpuHTEp — 1 WT., cTOM NpenoaasaTens — | WT., CTya npenogaBareis -1 mT., CToibl A1 CTYAEHTOB — 16 mT.,
CTYJIbs JJIsl CTYJIEHTOB — 24 1T, cTeH 1-13 1miT.

OcHOBHOe 000pyI0BaHUE: KOMIUICKT Y4€OHO-METOIMYECKON IOKYMEHTAIIUU, TUIAKTUUECKHUE MaTepUasbl, JEMOHCTPAIMOHHbIE
CpEACTBa, IIPE3CHTAINH, AIICKTPOHHBIE YUCOHUKHU, TAOTHIIbI.

JleMOHCTpallHOHHBbIE CPeICTBA O0yUeHHS:

Habop mkoneHbIi gemoncTpanmonnbiii HITXJI, yue6HOoe oO0opynoBaHue sl TPOBEACHHUS JTA0OPATOPHBIX OINBITOB, IJIAKATHI MO
TUCHUIUIMHE XuMUsI, TaOmumbl 1Mo XuMmuu (B ydeOHHKax), Tabmunbl Xumus (20 IMITyK), YHUBEpCAIbHBIE KOMILJIEKTHI,
MYJIbTUMEIUIHbIE 00yYaloliue NporpaMMbl, FJIEKTPOHHbIE YUYEOHUKH U MPE3EHTAIMU, ayAH0 U BUJIEO MaTepUaibl, KOJUIEKIUS
Yyryn u crane. Komnekuus Bonokna. Komnexnust Meramnsl. Komnexknus Hedrs. Komnexmus [Tnactmacesr. Habop Ne 12 BC
Heoprannueckue BemectBa anst gemoHctpauuud onbiToB. HaGop Ne 11 C Conm nns nemonctpauuu ombiToB. HaGop Ne 7 C
Mumnepansabie ynoopenusi. Hadop Ne 9 BC OGpa3isl Heoprannueckux Bemiects. Habop Ne 13 BC IManorenuast. Habop Ne 14 BC
Cynbdartsl, cynbdutsl, cynspuasl. Hadop Ne 17 C Hutpatsl (601bmoii ¢ cepedpom). HaGop Ne 18 BC Coenunenusi xpoma.
Ha6op Ne 19 BC Coenunenust mapranma. Ha6op Ne 20 BC Kucnotsl. Habop Ne 8 C MoHuUTHI.
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3.2.AndpopMannoHHoe odecneyeHue 00y4eHusl.

nepeuyeHb y4eOHBbIX HU3JIaHUM, DJIEKTPOHHBIX W3JaHUM, SJEKTPOHHBIX W MHTepHeT-pecypcoB, 00pa3oBaTeNbHbIX MIaTHOPM,
ANEKTPOHHO-OMOIUOTEUHBIX CHUCTEM, BEO-CHUCTEM JUIsl OpraHU3allud JAUCTAHIIMOHHOTO OOY4YeHUs M YINpaBICHUA UM,
HCIIOJIB3yEMBIE B 00pa30BaTEIHLHOM MPOIIECCE KAK OCHOBHBIC W TOTIOJHUTEIHHBIE HCTOYHUKH.

OCHOBHBIC HCTOYHUKH:

1. Xumus. bazoBsiid ypoBeHb. 10 ki1.: yaeOnnk/O.C.I"abpuenss.- 9-¢ uzn., crepeotuin.- M.:JIpoda,2021 - 192 c.
2.Xumus. bazossiit yposenb. 11 ki1.: yueonux/O.C.I'abpuensn.- 9-e uzn., crepeorun.- M.:lpoda,2022 - 224 c.

JlonoTHUTEIbHbIE HCTOYHUKH:
1.Xumus. bazoBsliit ypoBeHb. 10 ki1.: yueObuuk/O.C.I"abpuenss.- 9-e uzn., crepeotui.- M.:JIpoda,2021 - 192 c.
2. Xumus. bazoBsiit ypoBeHb. 11 ki1.: yueonuk/O.C.I"'abpuensn.- 9-e uza., crepeorurt.- M.: [poda,2022 - 224 c.

3. Xumus 10 ki.: Yueonuk. bazossiii ypoenb / O.C. I'abpuensan. — M.: IIpoda, 2017.- 192 c.
4. Xumus 11 xi.: Yue6uuk. bazossriit yposens / O.C. I'abpuenss. — M.: [poda, 2017.- 224 c.
5. Xumus: Tectol, 3a1a4uu 1 ynpaxseHus: yueo. [Tocooue/ O.C. 'abpuensn.- 5-e uza. — M.: lpoda, 2017.- 336 c.
6. Xumus: npaktukym: yue0. [locobue / O.C. 'abpuensn.- 5-e uza. — M.: [Ipoda, 2017.- 304 c.
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HNHTepHeT — HCTOYHUKU:
http:// www. alleng.ru

http:// www.him help.ru

http:// www.hemi. nsu.ru
http:// www.ruscopybook.com.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O ITPEJIMETA

KOHTpOJIb H OLEHKAa pPE3yJabTaTOB OCBOCHHIA y‘IC6HOI‘O npeaMeTa OCYIICCTBIIACTCA IPCIOoJaBaTclieM B IIPOLIECCC

MIPOBEICHUS TEOPETUIECKUX M MPAKTHYCCKUX 3aHATUH, T HEepeHITMPOBAHHOTO 3a4€Ta.

IIpeamMeTHbIe pe3yabTAThI 00y4eHHs
(ocBOeHHBIE YMeHMS], YCBOCHHbIE 3HAHUS), C y4€TOM JUYHOCTHBIX Pe3yJbTATOB

@opMbI 1 METOAbI KOHTPOJISI U
OLIEHKH MPeAMEeTHbIX
pe3yJbTaTOB 00yUeHUsl

B pe3yabTarte ocBoeHHMs y4eOHOI0 IpeAMeTa BHINNYCKHUK HA 0230BOM ypOBHe
HAY4YHJICco: - BJIAJIETh CUCTEMOM XMMUYECKUX 3HAHUN, KOTOpask BKIIIOYAET:
OCHOBOIIOJIAraloIIne MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0YKa aToMa,
s-, p-, d-37€KTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUUYECKas CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIA 00BEM, YITIEPOJHBIN CKETET, (PyHKIMOHANIbHAS TPYIIa, paauKall, H30Mepus,
M30MEPBI, TOMOJIOTHYECKHUN PsAJT, TOMOJIOTH, YIJIIEBOAOPOBI, KUCIOPOA- U a30TCOACPIKALLINE
COEMHEHMSI, OMOJIOTUYECKH aKTUBHBIE BEUIECTBA (YTIIEBOIbI, XKUPHI, OCIKH), MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHN S, KPUCTAIUINYECKAs
penIeTKa, TUMbl XUMUYECKUX pPeaKui (OKUCIUTENbHO- BOCCTAHOBUTEIBHBIE, K30~ U
ASHAOTEPMUYECKUE, PEAKLIMU HOHHOTO O0MEHA), paCTBOP, SJEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOJIMTHYECKAs JUCCOLMALINS, OKUCIUTEIb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKON

IIpoBepka noMaIHero 3agaHusl.
TectupoBanue.

3amuTa NpakTUYeCKOn paboThl.
Y CTHBIN ¥ IMCbMEHHBIN OIPOC.
JuddepennpoBaHHbIi 3a4eT.
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peaxkiuu, XMMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOPUSI XUMUUYECKOTO CTPOCHUS
opranndeckux Beuiects A.M. bytiepoBa, Teopus 3JIEKTPOIIMTHYECKON JUCCOLMALINH,
nepuoanyeckuii 3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUYECKUE CBEACHUS O CBOWCTBAX, COCTABE,
MOJIy4€HUHU U 0€30MaCHOM HCIOJIb30BAaHNU BaXXKHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEI0BEKa,

- YMETh BBIBIIATH XapaKTEpHbIE MNPU3HAKA W B3aUMOCBA3b W3YUYEHHBIX IOHSTHUH,
IPUMEHATh COOTBETCTBYIOIIME MOHATHS NPU  ONMCAHUE CTPOCHHMSI U  CBOWCTB
HEOPraHWYECKUX U OPraHMYECKUX BEUIECTB M MX IPEBPALICHUH; BBIABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUN C MOHATHAMU M IPEACTaBICHUSAMHU APYIMX €CTECTBEHHOHAYYHBIX
IIPEMETOB;

- YMETh HCIOJIb30BaTh HAaUMEHOBAHMS XUMHUYECKMX COCIMHEHHMH MEKIyHapOIHOIO
COI03a TEOPETUYECKOM M MPHUKIAJHON XUMUU WU TPHUBUAIBHBIC HA3BAaHUS BaKHEHUIIUX
BEIIECTB (OTWJIEH, alETWIEeH, IIHMLEPUH, (QeHo, (opManbIeruja, YKCyCHas KHCIOTa,
IJILMH, YTapHBIA ra3, yrJIEeKUCHbId ra3, aMMUaK, raiieHas U3BeCTb, HEralueHash U3BECTb,
NUTBEBAs COJAa M JPYTHX), COCTaBIATh (DOPMYJIbI HEOPraHMYECKUX M OpPTraHMYEeCKHX
BEIIECTB, YPAaBHEHUS XHUMHUYECKHX pEakiui, OOBSICHATHP HUX CMBICT; MOATBEPKIAThH
XapaKTEpHbIE XMMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCHEPHUMEHTAMHU H
3alACSIMA YPABHEHUN XUMHYECKUX PEAKIIUN;

- YMETh  yCTaHaBIMBaTh MPHHAMJIEKHOCTb  HW3YUYEHHBIX  HEOPraHUYECKUX H
OpraHMYeCKHMX BEIIECTB K OINpEACNIEHHbIE KjaccaM M TIpyIlIllaM  COEIMHEHHI,
XapaKTEpU30BaTh MX COCTAaB W BAXHEHIIME CBOMCTBA; ONPEACIATh BUABI XMMHYECKUX
CBs3eM (KOBaJE€HTHAas, WMOHHAs, METaJNIM4YecKasi, BOJOPOJAHAsA), THUIbl KPUCTAIMUECKUX
pELIETOK BEUIECTB; KJIaCCU(ULIMPOBATh XUMUUECKHUE PEAKIIUY;

- chopmMHUpOBaAThH NPEICTABICHMS: O XUMUYECKOM COCTaBIISIONIEH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHMS SIBJIEHUIN PUPOJIbI, B (POPMUPOBAHUYU MBIIIIICHUS
U KyJbTYpbl JUYHOCTH, €€ (PyHKLIHOHAJIBHON TI'paMOTHOCTH, HEOOXOIMMOM Jisi peleHus
MPAKTHUECKHUX 3a/1ay M HKOJOTMYECKH O0OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U
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MIPUPOJHOM CPELE;

yMETh MPOBOJUTH PACUETHl MO XUMHUYECKUM (POpMyJiaM U YpaBHEHUSM XUMHUYECKUX
peaKknuii ¢ WCIOJb30BaHUEM (PU3NUECKUX BEJIUYHMH, XapaKTEPHU3YIOMIMX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00beM (HOpPMAaJbHBIE YCIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MKCMOJIb30BAaTh CUCTEMHbIC XMMHUYECKHWE 3HAHUS JJIsI TPUHSATUS PEIICHU B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

yMETh IUIAHUPOBATh M BBINOJHATh XUMHUUYECKUH HKCOEPUMEHT (TIpeBpalleHUs
OpraHUYeCKUX BEILECTB MPU HArPEBAHUM, MOJYUYEHUE ATUJICHA U M3YyYEHUE €ro CBOMCTB,
KaueCTBEHHbBIEC PEAKIMU HA aJbJETUbl, KpAXMaJl, YKCYCHYIO KUCIIOTY

NeHaTypalus OeJIKOB MPU HArPEBaHUM, [IBETHBIE PEAKIMHU OEJIKOB; MPOBOAUTH PEAKIIUU
MOHHOTrO OOMEHAa, OMNpEAeNATh Cpeay BOJHBIX PACTBOPOB, KAUYECTBEHHbIE PEAKIMH Ha
cylbdat-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHS; pelIaTh HKCIIEPUMEHTAIbHbIE
3agaun 1o temaMm "Metamiel" u "Hemeramiabsl") B COOTBETCTBHMU C MpaBUIAMU TEXHUKH
0e30omacHOCTH TMpu OOpalleHUH C BellecTBaMu M JIabopaTopHble 000PYI0BaHUEM;
MPEACTABIATh PE3YIbTaThl XMUMHYECKOTO SKCIEpHUMEHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOIINX PEaKIUi U (HOPMYJIUPOBATH BHIBOIBI HA OCHOBE dTUX PE3YILTATOB,;

- YMETh aHAJIM3UPOBATh XHMHYECKYI0 HWH(POpMAIMIO, TMOJyd4aeMyl0 €3 Pa3HBIX
HMCTOYHHUKOB (CPEICTB MaccoBOi nHbopManuu, cetb HTEpHET U ApyTHE);

- BIaJ€Th OCHOBHBIMHM METOJAMU HAy4YHOTO TIO3HAHUSI BEIIECTB M XHUMHYECKUX
SBJICHUH (HAOII0ACHUE, H3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE);

- YMETbh MPOBOJUTH PACUETHI 10 XUMHIECKUM (HOpPMYJIaM U yPaBHEHHUSM XUMHUYECKUX
peakuuii ¢ MCHOJb30BaHUEM (PU3UUYECKUX BEJIUYMH, XapaKTepHU3YIONIMX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMAaJIbHbIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJb30BaTh CHUCTEMHBICE XMMHUYECKWE 3HAHUS I NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX ITIPUMEHEHUE

- chOopMHpPOBATH MPEJCTABICHUSA: O XUMUYECKON COCTABIISIONIECH €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA, POJIM XUMHUH B TIO3HAHUU SIBICHUMN MPUPOBI, B POPMUPOBAHUYU MBIIILICHHUS
U KYJbTYpbl JUYHOCTH, €€ (DYHKITMOHAIIFHON TPaMOTHOCTH, HEOOXOJIMMOMW ISl PEIICHUS
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MPAKTUYECKUX 337a4 M IKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPELE;

- YMETh COOJII0/IaTh MpaBUiia SKOJOTUYECKH IIeIeCO00pa3HOro MOBEIEHUsI B OBITY U
TPYAOBOU JIEITEILHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYIKAIOIIEH IPUPOTHON
CpEbl; YYUTHIBATh ONACHOCTDH BO3JAEHUCTBHUS HA KUBBIE OPTaHU3MbI ONPEACICHHBIX BEIIECTB,
MMOHMMAasl CMBICJ ITOKA3aTENs PEACIbHON TOMYCTUMON KOHLIEHTPALUH
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